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Program = [a. B
B.Sc. Math
Semester ; ematics
Course Code 21BMTCC103
Course Title Mcq of differences calculus
 Name of Student Dadhaniya shreena a.
Enroliment no. 220803001
Sr.
No Question with options Answer | UMt Marks per
1 |q No. Question
The function f(x) =[x], where [x] denotes
the greatest integer function, is continues
at.
A) |4 D.15 1
B) | -2
0|1
D) |15
2 | Q. | The coefficient of x in the Maclaurin's series
expansion of eAsin x is equal to
A) |2
B.1 1
B) |1
E
D) | 0
3 | Q. | The coefficient of the xA5 term in the
maclaurin's polynomial for sin(2x) is
A) [ 0 D.
0.2666 1
B) | 0.08333 ;
C) | 0.016667
D) | 0.26667
4 | Q. | If the principal part of the Laurent's series
vanishes then the Laurent's series reduces
to
C.
A) | Cauchy's series Taylor's 1
B) | Maclaurin's series series
C) | Taylor's series ’Bn/,, )
a\\L
D) | None of the above T’;:, z
5 | Q. | The value of c in Lagrange's theorem for D. M * < x
the function |x| in the interval [-1, 1] is Noiie "
- existen ajk
A n



B) [ 1/2

C) | -1/2

D) | Non existent in the interval

tinthe
interval

Q. | The value of ¢ of the cauchy's mean value

theorem for f(x) = eAx & g(x) = er-xin [ 2,3]

A) |2

B) | 2.5

) |3

D) [ 15

B. 2.5

Q. | If | f(x) - || <€ whenever |x-a| < then

A) | F(x) is continues at x=a

B) | F(x) is differentiable

C) | F(x) converges to L

D) | F(x) is continues and differentiable

C. F(x)
conver
gestolL

Q. | Radius of curvature of the curve pAr2=aris

A) | PA2/ar2

2p~3/a

B) | 2p

na

C) | 2p~3/a”3

D) [ P73

Q. | The value of c in rolles theorem for the
function f(x)= cos x/2 on [ i, 3m]

A) |0

B. 2nt

B) | 2n

C) | n/2

D) | 3n/2

10

Q. | 1+x72/2! +x74/4] +x"6/6!

A) [ Sinhx

B) | Coshx

A. Sinhx

C) | Cosx

D) | Sinc




{

vt =g
program B.Sc. Mathematics
semester 1
Course Code 21UMTCC101 ]
Course Title Calculus
Name of Student Dhoriya Chetan —
Enroliment no. 220803002 |
sro » " Marks per
No Question with options Answer Unit No. Question
1 |Q
Lim x tends to 0
(sin?-1 x)/x
A)|o B 1 1
B) | 1
|2
D) |3 —
2 | Q. | The value of lim x tends
to 0 tanx/x
B) |3
|2
D) [1
3 |G | If Zay = x(b+a), then y =
A) | Constant
B) |0 . 2 !
c) |ath
D) ] None
4 | Q. |Find n th derivative of
y=eMax + b
A) | a=cos(ax+b+nm/2)
B) [ a*n(eax +b) ° £ :
o
D) | None
5 [Q ] Cos X =
A) | 1-xr2/21+xM4/4l+.....
A
B) ] 11-xA2/214xM/41+..... 3 .
C) | xA2/21+xra/41+. .




sl 0 Wi el SN (PO i

Q. l sin x=

A) | 1+xxA2+...

B) | x-xA3/314xA5/5l+...

C) | 1-xA2/21+xMa/4l+.....

D) | 1-x4xd+.....

Q. | function is not continues
at point 0

A)]x

B) | xA2

Q) | Ix|

D) |5

Q. | Iff,gand h are defined
on a deleted nbhd of a
point 'a’' such that
f(x).....g(x).....h{x) and lim
x tends to 0 f(x)=lim x
tends to 0 h(x)=l then
g(x) exist and value is |

A) ! <= <=

B) | B

C) | <<

D) | >=,=

Q. | How many Asymptots
parallel to y axis for
function xA2yA2-
4x"2+9yA2=0

A |0

B) |1

|2

D) [ 4

10

Q. | At (x1,y1) and (x2,y2) A
value is equal to zero
then we can say it is

A) | Node

B) | Cusp

C) I Conjugat

D) | None




Institute AU R
Program B.Sc. Mathematics
Semester 1
Course Code 21BMTCC101
Course Title Diffrential calculus
Name of Student | Meena hiraj bharat singh
Enroliment no. 220803004
Sr. - :
No Question with options Answer | Unit No Marks per
" | Question
1 |Q
How many forms are
applicable for
| L'hospital rule ?
| \]A) [0 B 1
P
e
|19
|
| |D)[4
1
2 \Q. How many types of
indeterminate terms ?
A)|5 1
B) |6 ¢
C) | 7
D)[8
3 | Q. | The series expansion
of 'sinx/x' near origin is
A) [ 1+x3/3 +.....
c 1
B) [ 1-x3/3! +.....
C) | 1-x2/6l +.....
D) | 1+x2/6! +.....
4 Q. |1+ x2/2! + x4/4) +
X6/6! Stands for.
A) | Sinh x
B 1
B) | Cosh x
C) | Sinx
D) | Cosx
5 | Q. | The function f(x)= C 1
(4-x2)/(4x-x3) is
A) | Discontinuous at only
one point




B) | Discontinuous at
exactly two points

-—

C) | Discontinuous at
exactly three points

fr/r”’T’-—_

D) | None of these .
ea—

Q. | For the limit of
function to exist we
must have.

A) | LHL=RHL A

B) | LHL=2RHL

C) | LHL<RHL

D) | LHL>RHL

Q. [ If f(x)=] & g(x)=m
Then which is wrong.

A) | f(x)-g(x)=l+m

B) | f(x)+g(x)=l+m

C) [ f(x}xg(x)=Hm

D) [ f(x)+g(x)=Hm

Q. | For the curve a*2/x*2 +
b*2/y*2 =1, the
asymptotes parallel to
y - axis are.

A) [ X=+b-b C

B) | Y=+a-a

C) | X=tara

D) [ X=atb

Q. | Which is the nth
derivative symbol?

A) | Y*n(x)

B) | e*n(x)

C) | d*ny/dx*n

D) [Al

Q. | d/dx (sinx/x) =

A0

B) [ 1 B

C)|3

D) |2

Y8 Edit with WDo e
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*Unit 1: Industrial Automation & Its Hardware Components*

1. Define industrial automation and explain its significance in process control.
2. Describe the structure and function of an industrial control system.

3. Explain the role of actuators in industrial automation. Give examples of electric motors and
pneumatic actuators.

4. How does a relay function? Compare solid-state relays with traditional electromechanical relays.
5. What are solenoid linear actuators, and how are they applied in automation systems?

6. Discuss the different types of switches (e.g., proximity, photoelectric, and limit switches) used in
industrial systems.

7. Explain the working and applications of timers and counters in automation circuits.
8. What is the difference between three-phase monitoring relays and reed relays?
9. Describe the purpose of thermal overload relays in protecting industrial equipment.

10. How are Micro-Electro-Mechanical Systems (MEMS) applied in industrial automation?

*Unit 2: Programmable Logic Controllers (PLCs): An Overview*

1. What is a Programmable Logic Controller (PLC)? How does it contribute to industrial automation?
2. Describe the main hardware components of a PLC and their functions.

3. How does the I/O section of a PLC work? Explain the difference between discrete and analog 1/0
modules.

4. Discuss the role of the Central Processing Unit (CPU) in a PLC.

5. What are the advantages of using PLCs over traditional relay-based control systems?

6. Explain the various types of memory used in PLCs. Why is memory critical for PLC operations?
7. What is a Human Machine Interface (HMI)? Describe its role in industrial automation systems.
8. Discuss the application areas where PLCs are widely used.

9. How does the size of a PLC affect its application? Provide examples of different PLC sizes.

10. Explain how PLC programming devices are used to modify operations in real-time.




ATMIYA UNIVERSITY
ATMIYA

UNIVERSITY Faculty of Engineering and Technology
A School of Engineering
M.TECH SEM

QUESTION BANK Of IAC

*Unit 3: Fundamentals of PLC Logic Programming*

1. Explain the basic principles of PLC ladder-logic diagrams.
2. What are PLC Boolean instructions, and how are they used in programming? Provide examples.

3. Describe the function of a Set-Reset Flip-Flop instruction in PLCs. How is it implemented in ladder
logic?

4. What is the difference between shift and rotate instructions in PLC programming?

5. How do combinational logic instructions differ from sequential logic instructions? Provide
examples of both.

6. Explain the use of program-control instructions in a PLC.
7. What are positive-edge and negative-edge instructions in PLC logic?
8. How are PLCs used to implement sequential logic in industrial automation?

9. Discuss the application of combinational logic instructions in solving practical automation
problems.

10. What are logical instructions in PLC programming, and how are they used to control outputs?

*Unit 4: Timers and Counters Programming*

1. Explain the fundamental working of ON-DELAY and OFF-DELAY timers in PLCs.
2. What are Retentive Timers (TONRs), and how do they differ from standard timers?

3. Describe the working of Count Up (CTU), Count Down (CTD), and Count Up-Down (CTUD)
counters.

4. What are one-shot operations, and where are they used in PLC programming?

5. Discuss the practical applications of timers in industrial control processes.

6. How are special timing instructions used to solve complex automation problems?

7. Explain how pulse generation and pulse timers (TP) are implemented in PLC programming.
8. What is the significance of using counters in automation systems? Give examples.

9. Describe how PLCs are used for time-accumulation processes in automation.

10. Provide an example of how a counter is used to automate an industrial process.
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*Unit 5: Math, Move, and Comparison Instructions*®

1.

Explain the function of math instructions in PLC programming. Provide examples of commonly

used math instructions.

2.

3.

7.

8.

How are different numbering systems represented in PLCs? Discuss their significance.

Describe how data and numbers are represented in PLC memory.

. What are comparison instructions in PLCs, and how are they used in decision-making processes?
. Explain the application of math instructions in process control tasks.

. How do relational instructions work in PLC programming? Provide practical examples.

Discuss how common process-control tasks are solved using math and comparison instructions.

Describe an industrial automation scenario where math and comparison instructions are critical

for control.

9.

How is data moved between different PLC registers? Discuss the importance of data movement.

10. What are industrial process-control applications that rely on math and comparison instructions?
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Unit I: Introduction to DC Motor Drives
1. Explain the different types of DC motors and their speed-torque characteristics.
2. Derive the torque equation for a DC motor and explain its significance in drive systems.

3. Discuss the methods of speed control for both armature-controlled and field-controlled DC
motors.

4. What is the difference between constant torque and constant horsepower operation in DC
drives?

5. Explain multi-quadrant operation in DC motor drives with examples.

6. What are the key components of a DC drive system? Describe their roles.

7. How does induced EMF affect the operation of DC motors in industrial applications?
Unit II: Converter Control

1. Explain the principle of phase control in converter-fed DC drives.

2. Analyze the performance of a series and separately excited DC motor when operated with a
single-phase converter.

3. Discuss the differences in continuous and discontinuous armature current operations in DC
drives.

4. How are braking schemes implemented in converter-fed DC drives?
5. Describe the working of a dual converter in controlling the speed of DC motors.

6. What are the advantages and disadvantages of using three-phase converters over single-
phase converters in DC drives?

7. Explain the impact of converter operation on the overall efficiency of a DC drive system.
Unit lll: Chopper Control

1. What is time-ratio control, and how is it applied in chopper-controlled DC motors?

2. Discuss the working principles of Class A and Class B choppers in DC motor control.

3. Explain multi-quadrant control in chopper-fed DC drives.

4. How do Class C, D, and E choppers differ from Class A and B choppers in DC drives?

5. Describe the implementation of braking schemes in chopper-controlled DC motors.

6. What are the advantages of multi-phase choppers in industrial applications?

7. Explain how frequency modulation is used in chopper control of DC motors.
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Unit IV: Closed Loop Control

1.

2.

Derive the transfer function of a separately excited DC motor.

Explain the linear transfer function model of power converters in DC drive systems.
Discuss the role of current and speed loops in closed-loop control of DC motors.
Compare the response of P, Pl, and PID controllers in DC drive applications.

How is speed control achieved using closed-loop control in DC drives?

What are the advantages of using PID controllers over Pl controllers in DC drive systems?

Explain the concept of feedback in closed-loop control and its importance in speed
regulation.

Unit V: Digital Control

1.

2.

How is Phase Locked Loop (PLL) used in the control of DC drives?
Explain the role of microcomputers in the digital control of DC drives.

What is the function of a program flow chart in the constant horsepower operation of DC
drives?

Discuss the method of speed detection in digitally controlled DC drives.
How is gate firing controlled in micro-computer controlled DC drives?
Explain the impact of digital control systems on the accuracy and efficiency of DC drives.

What are the advantages of using digital control in DC drives compared to analog control
systems?
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Part A

Give an example of lower triangular matrix.

Write condition of existence of unique solution in system of homogenous equations.
What do you mean by characteristic equation of a matrix A?

Convert cartesian co-ordinate (1, 3 ) to polar coordinate (r,8).
What is irrotational vector?
Define scalar matrix.
Find trace of the given matrix.
H

5 -5
Define system of homogenous linear equations.
Give an example of system of non-homogenous linear equations.
Define column matrix.
Define row matrix.
Give an example of homogenous linear system of equations.
Describe characteristic matrix of A.
Convert cartesian co-ordinate (V3,1) into polar co-ordinate (r, 8).
What is solenoidal function?

Part B

Give an example for each of the following matrices:
(i) Skew symmetric matrix.

(ii) Hermitian Matrix. .

Check whether the given matrix1s orthogonal or not.




18.

19.

20.
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22,

23.

24.

25.

26.

217,

28.
29
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1
3 V3 B

Solve the system of equations by Cramer’s rule.

2x+y+3z=0
X+ 2y =0
y+ 2z =0

Write the conditions on consistency of system of linear equations for both homogeneg,
and non-homogeneous systems.
What are the features of row echelon form of a matrix.

Check the following system is consistent or not. If it is consistent then find its solution,

2x+y+5z=4
3x=2y42z=2
Sx-8y-4z=1

Find the rank of the following matrix by row echelon form
3 -1 -1
A=|1 1 2
51 3

Show that every matrix can be uniquely expressed as P +iQ, where P and ( are Hermitian
matrices.
Solve the following system of equations by Gaussian elimination method

2x- 3y -z=3

x+2y-z=4

Sx-4y-3z=-2,
Write the conditions on consistency for homogeneous and non-homogenous system of
linear equations.

4 0 1

Find eigen value of the given matrix [-2 1 0.

-2 0 1

Find the cylindrical co-ordinates for the point (ﬁ . _JE, 2\/3_') :




30.  Solve div(grad f) andcurl(grad f), where fis a scalar function.
31. Prove thatVx(axr)=2d, where a is a constant vector.
32. Verify the given matrix is unitary or not.

Irn+i 1- i]
2il—id 1+l
33. Find row echelon form of the given matrix.
1 2 -3 1
-1 0 3 4
01 2 -1
2 3 0 -3

34. Find eigen values of the given matrix.

1 2 3
0 -4 2
0 0 7

35. 3 =1 1
IfA= [—1 5 —1]|, then find eigen values for the following matrices

1 -1 3
@®m A
Gy AT,
36. (i)  Transform the equation x* — y? = a? into polar form.

(ii)  Find centre and radius of given circle

rz—8rcos(0-%)+12 =,

37. Derive equation for finding the distance between two points in polar co-ordinates.
38. Find unit vector normal to the surface xy3z2 = 4 at the point (—1,-1,2).

39. IfA= V(xy + yz + zx), find V.Aand V x A.

40.  Find unit vector normal to the surface x%y + 2xz? = 8 at the point (1,0,2).

41. (i)  Transform the equation v3x + y = 2 into polar form.
(i)  Find centre and radius of given circle

5
r2—4rcos(3+?n)—5=0.

42. Find eigen vectors, if —1,0,2 are the eigen values of the given matrix.
9 -1 9
[ 3 -1 3 ]
-7 1 =7
43. Find eigen values of the given matrix.
0 -1
2 1 ‘

12 2 3
44. Verify the given matrix is orthogonal or not.

1[1 2 2}

N ==

=2 1 -2
*l 2 2 -
45.  Find row echelon form of the given matrix.




46.

47.

48.

49.

50.

51.

52.
53.

54.

-1 0 3 4
0 1 2 ~1
2 3 0 -3
Part C
| I S €
Express the Hermitian matrix 4=| 7 0 2-3i|asP+iQ, where P is a real
1-i 243 2

s a real skew symmetric matrix.

symmetric matrix and ¢ i o
hogonal and hence find its inverse

Show that the following matrices are ort

8§ 4 1

Iy 4 -8

94 7 4

Investigate for what value of Aand 4, the equations
x+2y+z=38

2x+2y+2z=13

3x+4y+iz=p

have (i) no solution (ii) a unique solution and (iii) many solutions.

Find non-trivial solution of the given system of equations by Cramer rule
2x,—x,+3x,=0
3% +2x,+x,=0
x, —4x,+5%, = 0.

Verify Cayley-Hamilton theorem for matrix A, where

1 2 2
A=(-1 3 0|[.
0 -2 1
2 0 -1
Find inverse of the given matrix | 0 2 0 |[.
-1 0 2

Derive the general equation of the circle in polar form.
(i) Transform the polar equation r = cos(6 — &) = p into cartesian form.

(ii) Translate the cartesian equation x* + y? =32 into cylindrical co-ordinate.
(i) Find Vgat (1,-2,1), if g =3x"y- 2%,

e r2
(ii) Evaluate Ve™ , where r* = x? + 3% + 22




55.

56.

3.

8.

59.

60.

61.

62.

63.

64.

Prove that for vector function 4, Vx (Vx4)=V(v.4)-v*4

Find rank of the matrix by row reduced echelon form.

V=13
2 3 45
13 =142

32 4 1
Express the following matrix as the sum of Hermitian matrix and a skew Hermitian

matrix.
2 4+i 6i
’6 5—i 4]
0 1-i 8i
Solve the following system of equation by Gauss-Jordan elimination method:
x+2y+z=-1
6x+y+z=-4
2x—3y—z=0
—x-Ty—-2z=7
Y=y, =1
For what value of 2 does the following system of equations possess a non-trivial
solution? Obtain the solution for real value of 4.
3x+y—4Az=10
4x —2y—3z=0
20x+4y—Az=0

Express the following matrix as P + @ where P is Hermitian matrix and Q is skew
Hermitian matrix.

5 i 8
1=1 03 +i"6
Find rank of matrix by reduced row echelon form.

1= =)
i
ZEGRE=D

Solve the given system by Gauss-Jordan elimination method:
x=-2y-z+3w=1
2x—4y+z=5
x—2y+2z-3w=4

Find eigen vectors, if 0,3,15 are the eigen values of the given matrix.

8 -6 2
=5 —4]
2R =483

Verify Cayley Hamilton theorem for matrix A, where

$

[2 + 3i 0 4i




65.

66.

67.

68.

69.
70.

Tl

72.

73.

74.

Express the following Hermitian matrix as P + iQ where P is real symmetric matrix and

|

i A=2x?i-3yzf +xz"2k and ¢ = 2z - x3y, find

Q is real skew symmetric matrix.

@ AV
i) AxVeat(l,-11).

A=

2

2—1

2i

1 0
0 -1

0 1

2+i
3
af

2
1]
0

=l
i
1

Verify Cayley Hamilton theorem for matrix A, where

A

Find the cylindrical and spherical co-ordinates for the point (vZ, —v2, —2v3).
Find the cylindrical and spherical co-ordinates for the point (—v3, -1, —2v3).
Determine the constants a and b such that curl of (2xy + 3yz)i + (x? + axz — 4z%)] +

(3xy + 2byz)k is zero.

3 -1 1
IfA = [_1 5 —1], then find eigen values for the following matrices

1 -1 3
@ A
Gi) A
(i) AT.

Solve the given system by Gauss-Jordan elimination method:

Express the following Hermitian matrix as P + iQ where P is real symmetric matrix and

Q is real skew symmetric matrix.

|

i 2
-1 3
0 -2

|

-2
0
1

2x—y+z=9
3Ix—-y+z=6
4x—-y+2z=7
—x+y—z=4.
Find rank of matrix by reduced row echelon form.

11 2
e

3 6 -5

2
2=
2i

241
3
—f

|

—2i
i
1

|
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10.
11.

12;

1S
14.

PartA

Define term statistics.

What do you mean by “interval scale”?

What is the difference between bar chart and histogram.
What is stem and leaf plot.

Draw dot plot of the following data:

Find mode of the following distribution:
x|5|6(7(8|9
f|5(8|2]|6|4
Find range of the distribution: 5, 9, 2, 7, 12, 3.
Write sample space of throw of 3 coins.

Part B

What are the applications of statistics in real life?

Explain different types of frequency distribution with an example.
Draw the histogram of the following data:

Marks 5-9 | 10-14 | 15-24 | 25-34 | 35-44 | 45-59 | 60-84
No. of Students | 8§ | 12 20 18 15 25 10
Represent the following data by a frequency polygon:

Age 5-15 | 15-25 | 25-35 | 35-45 | 45-55 | 55-65 | 65-75
No. of Persons | 12 | 15 19 64 55 38 10
Explain different types of data.

Make stem and leaf plots for the given data:

(i) 26,37,48,33,49,26,19,26,48,67,42,58,41,54,65,65,54,69,37,48,48
(ii) 5.8,6.4,5.8,7.5,6.9,8.4,7.6,7.6,6.4




15,
16.

17.

18.

19.

20.

21
22,

23,

24,

25,

Explain four main scales of measurements.
Plot the following data by the histogram:

Profit and 500- 400- 300- 200- 100- 0- (-100)-
losses 600 500 400 300 200 100 |
No. of firms 9 6 12 30 15 8 6

Draw bar chart to represent the frequency of coloured cars that triggered a speed camery

on a busy road during one month:

Car colour | Black | White | Red | Blue | Other
Frequency | 12 13 5 |11 |9
Find median of the following distribution:
Class Interval | 0-10 | 10-20 | 20-30 [ 30-40 [ 40-50
Frequency 14 |23 27 21 15
Find mode from the following data:

Profit per shop | 0-100 | 100-200 | 200-300 | 300-400 | 400-500 500-600]
No.ofshops |12 [18 27 20 17 6 [

Calculate the standard deviation of the weights of ten persons. The data is given as: 45,
49, 55, 50, 41, 44, 60, 58, 53, 55.

Calculate the mean deviation about mean of the following values: 2, 4, 7, 8, 9, 11, 13, 15.
Define the following terms:

(i)  Independent events.

(i)  Mutually exclusive events.

(ili)  Exhaustive events,

(iv)  Favourable events.

The probability that a contractor will get a plumbing contract is 2/3 and the probability
that he will not get an electric contract is 5/9. If the probability of getting any one contract
is 4/5. What is the probability that he will get both the contracts?

Part C

Tabulate the following data:

Out 0f 356628 persons 247095 persons belonged to agricultural class. In the agricultural
class 71049 persons were self-supporting, 31069 were earning dependents and the rest
were non-earning. The number of non-earning and self-supporting persons in the nof-
agricultural class were 67335 and 33350, respectively. The others were earning
dependents. .

The bar graph given below shows the marks of students of a class in a particula’
subject:

Study the bar graph and answer the following questions:

(a) If 40 is the pass mark, then how many students have failed?
(b) How many students got marks from 50 to 69?
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Marks =——p

26.  For the following distribution draw more than ogive curve:

Weekly wages | 20- | 40- | 60- |80- [100- [120- |140- |160- | 180-
(in Rs.) 40 |60 (80 |100 | 120 140 160 180 | 200
| No.of workers |8 |12 [20 [30 [40 35 18 7 5
27. Draw an ordered stem leaf diagram for the following set of data:
Q) 153, 144, 148, 140, 149, 145, 144, 142, 158, 135, 140, 139, 160.
(ii) 13,23, 16, 3.1, 1.4, 2.5, 1.7. 1.8, 24.

28. The following table gives the distribution of the companies to size of capital. Find the
mean size of the capital of the company.

Capital (in Lacs) | No. of companies
less than 5 20
less than 10 27
less than 15 29
less than 20 38
less than 25 48
less than 30 53

29.  Find median of the following data:

Age (greater than) | 0 10 (20 {30 |40 |50|60 |70

No. of persons 230 | 218|200 | 165123 |73 (288
30.  Find standard deviation for the following data:

Age (in years)

10-19

20-29

30-39

40-49

50-59

60-69

70-79

80-89

N Q« pf cases | 0 | 10

17

38

9

3

31.

Find correct standard deviation.

The mean and standard deviation of the marks of 200 candidates were found to be 40
and 15, respectively. Then, it was discovered that a score of 40 was wrongly reag

o
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32,
33.

34.
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State and prove additive law of probability.

A box contains 4 white, 6 red, 5 black balls and 5 balls of other colour. Two balls are
drawn from the box at random. Find the probability that

(i)  Both are white or both are red.

(i)  Both are red or both are black.

Describe the different methods used in the measurements of qualitative data.

A city was divided into three areas viz. Northern, Southern and Central. There were
67,71,000 houses of which 17,61,000 were in the central area. Of the house in the
Southern area 40,64,000 were occupied and 4,500 were under construction. In the
Northern area 40,000 houses were unoccupied and 5,000 were under construction out of
the total of 6,16,000 houses. The total houses in the city that are under construction are
62,000 and those unoccupied are 4,49,000. Present the above data in a table.

Far tha fallawing dictrihitinm Arawe laga than Aaoiva snm
4 WL MW ALV YY llls ulou lUl..ll.lUll WlAavy 1voo Lildll UEI ¥ Wl '\-’

Weekly wages | 20- | 40- | 60- | 80- |100- |120- | 140- | 160- | 180-
(inRs.) 40 [60 ([80 |[100 {120 140 160 180 200
No. of | 8 12 {20 |30 40 35 18 7 5
workers
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(x)) = xp(: vp(x) €

Questi
ransformation and its Appli

Subject: Linear T
— P, defined as T(p

Determine whether the function T:P;

transformation.
is a linear transformation. Defined

P, is a linear

Determine whether the functions T: Minn Mpm

asT(4) =AT\VAE Mmn |
over F = R.Then 2 function T:U = Vis

Let U & V be any vector spaces

ion if and only if T(aus + puz) = aT (uy) + BT (u2),

Prove that:
a linear transformat

Vuy, Uz € Uanda,p €F =R
Find the linear transformation T R3 - R? such that T(vy) = (2,—14);

T(vy) = 301 &T (v5) = (—1,5,1). Also find T(2,4,—1)-
Where S = {V1, V2 v,} is basis of R and v, = L,LD) V2 = (1,1,0),v3 = (1,0,0)

Let T: Mz, - Rbea linear transformation for which T(v1) = 1,T(v2) =2

T(v3) =3 T(vy) = 4. Here {v1, V2, V3 v,} is a base set of My,
I O I o, =t

Where v = [0 0],112 = [U 0],1?3 = [1 0],1:4 [1 ]

Define: Rank and Nullity of linear transformation

A linear transformation T:U - V is one-one if and only if Nr = {6}

State and prove Rank — Nullity theorem.
For linear transformation 7:R* > R* defined as
T(xq, X2, %3, %4) = (%1 + 22, %2 — X317 %4, X4),V (X1, X2 X3, X4) € R%.

Find Ry, Np, 7(T) & n(T). Also verify the rank-nullity theorem
For linear transformation T:W — P, defined as

a b\_ _ e . 2 a b s
T(b c) — (a-b)+ B -x+ (- )Y (b C) e W. Note that W is a
vector space of all 2 X 2 matrices. Find Rr, Np,7(T) & n(T). Also verify the rank-

nullity theorem
Determine whether the linear trans

T(x,y) = (@ =9y —%2X=2))
Let T: U = V be a linear transformat
7-1.V - U is also a linear transform
Prove that T: R? - R? defined as T(a,

V(a,b) € R?is non-singular. Also Find =%
Let U &V be any two vector Spaces. Then prove that L(U,V) is a vector Sp2

the field F =R with respect 10 addition and scalar multiplication §
*

transformation.

formation T: R? — R defined as
is one — one , onto or both or neither
ion. If T is non — singular then prove that

ation
b) = (acosf — bsind, asind + bcosB),




15

16

17

18

19

20

21

22

23

24

25

26

27

If Ty, T; and T; are IRCEE T g invertiplec &= 24

- nTyi A
Such that (Ty © T2) = (o) -:i’t?: foria linear transformation T on a vector Space
naitl

[ i uch th
The necessary :Ind. m:hfﬁ: :;:::‘:x ear traﬂsforlnatlon SonVs at
V to be invertible is tha
ToS= |]=Se T.
Let TI: My, 2 Rand T3: MZZ

T,(A) = trace (A) and T;(4)

ists a lin
i oar transformation given by
- My be the line e [a b]
— AT.Find (T1 ° T,)(A). Whe o o
be the linear transformation given by
(x)) = p(2x + 4). Find (T, ° Ty)(ag + a;x)
p —

a 2 .3
€ P, and let By = {1, %,x%,x°} and
. x)) =p'(¥),VP *) . .
o P;Z ’b:t(zr(o l):;sis of P; & P2 respectively. Then find [T; By, By] or [T]g:-
. n {sz’x }2 T(x,y) = (xcos8 + ysing, —xsind + P 9),9(x7) € R? ang
:*et; | Rd; llte’the?t?a’ndard basis of R? domain & codomain respectively, Thep
et 5, and D3

B
find [T; By, B2] or [T]g;-

Let T1:P1 = Pz and TZ: Pz
7,(p(x)) = x p(x) and To(

.o g4 - R®, related to the matrix [1 0 .
Find linear transformation T:R* - R°, rela 5 _11 }]

3 ]
associated with standard basis By & Bz of R* & R® respectively.

~1 7

4 2 .
respect to standard basis By & B; of R? & R respectively. If we change the basis as
B! = {(1,-2), (1,1)} and B; = {(1,1,0), (0,1,1), (1,0,1)}. Then find [T; By, By].

1 -1 2 A
[2 3 1] is the matrix associated with linear transformation T: R3 - R3,

A= [ : 5‘ is the matrix associated with linear transformation T: R? - R3, with

A=
0 1 4 L
w.r.t standard basis B & B; of R® & R respectively. If we change the basis as B! =

{(1,1,1),(1,1,0),(1,0,0))} and B; = {(1,1,1), (1,1,0), (1,0,0))}. Then find [T]g':‘:.
Prove that: The linear transformation T on V' is unitary if and only if it takes an 1
orthonormal basis of V (domain) into an orthonormal basis of V
If T € A(V) then given any vector v € V there exists an element
w €V, depending on v and T, such that (T (u),v) = (u,w), forall u € V . This
element w is uniquely determined by v and T.
IfT € A(V) isLT then T* € A(V) is also LT moreover,

M T)y=T

Q) S+T) =8 +T*

3) (aS)* = as*

(4 (ST)* =T*S" forall S,T € A(V) and a € F

Define: Hermitian and Skew — Hermitian linear transformation.




29

30

31

32

33

34

Find the matrix ' ;
1 " 2corrv::spondlng to the following quadratic form:
. Q=ax +(h+h)xy+by2
2. =20 =74k + dryz, ~ Gy,
3. Q =x%—2x? 2
y Q - Xy = 2x3 + 4x% — 4x2 — 2x,x, + 3x,%4 + 4%,%3 — 5X3X,4
-Q—h%+h%+%n+nn+@n+%m
3 Q = (x1 : 3 xz)z —xg
Fmd.the matrices of the following quadratic forms and verify that it can be written as
matrix products X'AX.
Q = x? + 2x2 — 5x% — x,%; + 4x,%3 — 3%3%;
Find Eigen values and Eigen vectors of the following matrix associated with

4 6 6]
quadratic form Q. A = [ 1 3 2
-1 -4 -3
Find Eigen values and Eigen vectors of the following matrix associated with
8 -6 2]
quadratic form Q.4 = [—6 7 —4
2 —4 3
Determine the diagonal matrix D orthogonally similar to real symmetric matrix A.
3 =1 1]
Also find modal matrix P. WhereA=|-1 5 -1
[ 1 -1 3
Determine the diagonal matrix D orthogonally similar to real symmetric matrix A.
8 —6 2]
Also find modal matrix P. Where A=|—6 7 —4
L 2 -4 3l

"
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State and prove Hausdorff principle.
ubset of X then prove the following.

If (X, d) is a metric space and A be any s

2
(i)  A°isanopen set.
(i)  A°is the largest open set contained in A.
(iii) A is open if and only if A° = A.
3 If (X,d) is a metric space and A, B € X then prove that (AUB) =A"U B' and

(AUB) =AUB.

Prove that closure of any subset of a metric space is closed.

ve that every compact subset of a metric space is closed and bounded.

Pro
sed subset of a compact set is compact in metric space

4
5

6 Prove that any clo

7 Prove that continuous image of connected set is connected.

8 IfE,,E;are connected subsets of R with usual metric space with Ey N Ez # ¢
then prove that E; U E, is also connected.

that the set of all real numbers in (0,1) is not enumerable.

9 Prove

10 Check whether i is in Cantor set or not.

11 Prove that in any metric space (X,d), ¢ and X are open.

12 Check whether the function d:Rx R - R defined as d(x, y) = |sin® x —
sin? y | is metric or not.

e metric space is closed.

13 Prove that any subset of discret




14

15

16

17

18

19

20

Let (X, d) be a metric space and E C X. If x is a limit point of E then there are
infinitely many points of E are in every neighbourhood of x.

Prove that any infinite subset of discrete metric space is not compact.
Prove that the set of all integers is not compact in usual metric space.
Prove that every singleton subset of a metric space is connected.

If a connected subset of metric space R has at least two elements, then prove
that it is an interval.

Prove that length of Cantor set is 0.

Write the construction of Cantor set.
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Find the equation of tangent plane and normal line to the surface x2yz +3y* =

1

2xz% — 8z at the point (1,2,-1).
2 | A spring is stretched by 10cm and has 2 cm/dyne. Determine the force applied.
3 Trace the cardioids r = a(1 — cosf).

4 Find the volume of solid generated by rotating the plane region bounded by

y= ;,x =1, and x = 3 about the x —axis.
5 | Find the volume of right circular cone of base r and height k.
6 Write down applications of Hooke’s law.
7 | A homogeneous rod of conducting material of length 100 cm has its ends kept at
x, 0<x <50
zero temperature initially is u(x,0) = {100 _ % 50 <x <100
Find the temperature u(x, ) at any time.

8 A tod of length | with insulted side is initially at uniform temperature 100 °C.Its
end are suddenly cooled at 0¢ and kept at the temperature. Find the temperature
u(x, t).

9 | Find last digit of 723,

10 | Find gcd of (12345, 21517).

11 | Trace the witch of agnesi xy* = 4a*(a — x).

12 Ifx+y+z=u,y+z=uv,z=uvw,provethat%=u2v.

13 | Find the volume of solid generated by revolving the curve r = a + bcos®, (a > b)
about the initial line.

14 | For the cycloid x = a(# + sind),y = a(1 - cosﬂ) find the volume of the solid
generated by the revolution of one arch about (i) tangent at x —axis, (ii) y —axis,
and (iii) the base.

15 | State and Prove Hooke’s law.

16 | Write down the steps to find orthogonal trajectories for the Cartesian curves, and
also find the orthogonal trajectories of the curve y = x* + a.

17 | A string is stretched between two fixed points and the points of the string are given

' Tpr—— ~215, 0<x< %
initial velocities g(x), where g(x) =

. 2(1-x), L<x<l S
Where x being the distance from at the first end point. Find displacement o #h
string at any time.




B ———_

on of 70x +

18 Sol
(0] ve — +
-z = 0 satisfied th
u(x, b) = sinfﬁ e conditions (0, y) = u(l,) = u(x,0) = 0 and
19 | StateD
10phant1ne
- 112y = 168, equation and using it also find general <oluts

State and prove Euclidean algorithm. /

Mrs. Miral P. Ambavi

Dept of Mathematics,
P e

Atmiya University
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Define: Saddle point

Define: Maximin principle.

Define: Strictly determinable.

Define: No passing rule.

Dcfine: Differentiate Optimistic time and Pessimistic time in PERT..

Discuss types of failure for management of replacement and classify further.

We have 5 — jobs, each of which must be processed on the two machines A and B in
the order A-B. Processing time in hours are given in the table below. Determine a

sequence of the given 5 — jobs that will minimize the tota] elapsed time T. Also find
idle time for both the machines.

Job 1 2 3 4 5
Machine A 5 1 9 3 10
Machine B 2 6 7 8 4

Given the following pay-off matrix of a zero-sum game, determine the optimal

strategies for the players and the value of a game. Is the saddle point unique? Is the
game strictly determinable?

Player B
PIayerA Bl Bz Bg B4 BE Bﬁ
A4 18 8 18 8 18 8
A, 15 6 15 6 15 6
A, 18 8 18 8 18 8
Ay -15 -6 -15 -6 -15 -6

The cost of a machine is Rs. 6100 and its scrap value is Rs. 100. The maintenance
costs found from experience are as follows. When should the machine be replaced?

Year 1 2 3 4 5 6 7 8

Maintenance cost 100 | 250 | 400 | 600 | 900 | 1200 1600 | 2000
Rs.)




10 An architect hag been
project. The job cong;
the network diagram

Activity ——&ram of activities for the project.
Description Predecessors

. o~

g %{Ei:&pmli_minary sketches AC“.V“Y

= : utline sgecnﬁcations -

= re_pare drawings A

D Write specifications AB
Run off prints C’ D

F | Have specifications B,D

G | Assemble bid packages E’, F

stsaw;rt?-.ed @ contract to prepare plans for an urban renewal
Of the following activities and their estimated times. Draw

11 An establi _
pro ;:ﬁblf!;hed company has decided to add a new product to its line. It will buy the
distribot m a manufacturing concern, package it and sell it to a number of
ors that have been selected on a geographical basis. The steps shown in the

following table are to be planned.

1. Qmw the arrow diagram for this project.
2. Find the critical path and total project completion time.

3. For each non-critical activity, find the total and free float.

Activity Description Predecessors | Duration
(days)
A Organize sales office - 6
B Hire salesmen A 4
C Train salesmen B 7
D Select advertising agency A 2
E Plan advertising campaign D 4 ]
F Conduct advertising campaign | E 10
G Design Package - 2
H Setup packaging facilities G 10
I Package initial stocks J,H 6
J Order stock from manufacturer | - 13
K Select distributors A 9
L Sell to distributors C,K 3
M Ship stocks to distributors LL 5
;\ 2 Ui
R\
pa Rajx
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11.
12.
13.
14.
15.

16.
7

18.
19.
20.

Part A

Define finite group.
Give an example of group with subtraction as a binary operation.

What is the order of S, group?

Is (N, +) a group or not?
Find index of H = {Sn:n € Z} in G = (Z,+).

Define cyclic group.
How many homomorphism exists from Zg to Zs.

Define trivial homomorphism.
State second theorem of isomorphism.

Write a group which is isomorphic to Kelin’s group (K,)

Define abelian group.

Write Socks-Shoes property.
Find identity of group U(10).
Define cyclic permutation
State Lagrange’s theorem.

Part B
Write elements of D, and draw its composition table.

a a
LetG = {[a a] :a€eR,a # 0}. Show that G is a group under matrix multiplication.

Write elements of symmetric group S, and distinguish odd and even permutations.

Show that center of group G is subgroup of G.

respect to multiplication.



21.

22,
23.
24.

25.
26.
27,

28.
29.

30.

31,

32,

33,
34.
35.

36.

where (n, k) denotes the g.c.d, of
€d.ofn
State and prove Lagrange’s 1heoremand k.

How many 3 cycles are there in S,

Check whether (Zg, +) is ey S4) S5 and Se.
order of each element, Broup or not, If jt i cyclic then find its generator and

Show that intersection of two normal sub
Iff:G—> G isa homomorphism, then K
If fE g - G}lésee; f;or:fomorphism, then
@ fEN=(Fw) xeq
Prove that any two infinite cyclic groups are isomorphi
Show that the mapping f: (C, +) = (C,+) ~E-ljc-‘

automorphism, whe R +) defined by f(z)=2 for z€ Cis an
P ’ re (C, +) denotes the group of complex numbers under addition.

8roup is again a normal subgroup.
erf = '
Il ={e} @ F isonsone,

Part C

Prove that in a group G

(i) o(a)=o(a")WVaeG.

(i) o(a) =o(x"ax)Va,x € G.

(iii) o(ab) =o(ba)Va,beG.

Show that the set Q" of all positive rational numbers forms an abelian group under the

binary operation * defined by a*b= %b.

Decompose the following permutations into disjoint cycles, then find their inverse and
represent the inverse again in two-rowed representation.

(123456
(0‘f=[231654)
(12345

) g=\23154]
(12345678
Ou)h=\34126785}

The order of every element of a finite group is a divisor of the order of group.

State and prove fundamental theorem of cyclic group.

Let G be the additive group of integers. Let H = {an:n €L
the quotient group G/ H and prove that it is an abelian group.
State and prove fundamental theorem of Homomorphism.




37.
38.
39.

40.

41.

42.
43.

44,

45.

46.

47.

48.

Construct all homomorphisms from K,to Zs. /

State and prove Cayley’s theorem.

If H and K are two normal subgroups of a group G such that H c K, then shiow that

K,
KIH !
d cannot exceed the, éder of the

The order of every element of a finite group is finite an

group.
Prove that the set G = {1,2,3,4,5,6} is a finite abelian g

multiplication modulo 1.
The order of every element of a finite group is a divisor of the order of group.

Lo e
If Q ni the multiplicative group of positive rational numbers then show that the set
H = {2™ n € N } is a subgroup of Q*.

roup of order 6 with respect to

Obtain a.ll subgroups of each of the following groups:
(i) (Zis *18)

(li) (ZBJ +8)
(iii) G =< a > cyclic group of order 48.

Obtain generators of each of the groups
(i) (Za4,+24)

(i) (Zs, +8)
(ii)G=<a> cyclic group of order 12

Obtain number of elements in the following cyclic subgroups:
(i) The cyclic subgroup generated by <25> in group (Z3o» +30)-
(ii) The cyclic subgroup generated by a’ in cyclic group G =< a > of order 42.

(iii)The cyclic subgroup generated by 2in (Z,1).
Construct all homomorphisms in the following groups. How many of them are one-one
and how many are onto:

(i) from Z4 to Ze

(ii) from Zg t0 Zqg

(iii)from Zg t0 Z12
Construct all homomorphisms in the following groups. How many of them are€ one-one

and how many are onto:
(i) from K, to Z;
(ii) from K, to Zs
(iii)from K, to L4
ronfm B to So
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Subject: Basics of Numerical Analysis (21BMTCC302)

Define: Arithmetic progression with example

Define: Approximating curve

Describe the steps to fit a linear curve y = ax + b by graphical method.

In which method, given system of linear equations must be diagonally dominant?
Evaluate A3e*, where h = 1

Define: Interpolation

To solve the given system of linear equation, we transform the system into

matrix.

Evaluate (1 + A)(1 = V).
Evaluate A%x(®.
Diminish the roots of equation x* — 8x* + 19x* —12x + 2 = 0 by 2.
Fit the curve y = ax? to the following data by graphical method.

X 1 2 3 4 5
y 0.5 2 45 8 125

If a is a root of equation x3 — 3x2 + 4x — 8 = 0 then find an equation whose root is

3a
Solve the following system of linear equations by Gauss Jordan method.

10x+y+z=122x+10y +z= 13, x+y+5z=7

Define Factorial polynomial and prove that ATx®) = rl1h",

Determine y at x = 300 using Newton’s backward interpolation formula.
x 50 100 150 200 250
y 618 724 805 906 | 1032




16

17
18

19

20

The values of x & y obtained by experiment are as follows. Find a law of the type y =

ae’* by graphical method.
X 2.3 3.1 4 492 5.91 7.20
Yy 33 39.1 50.3 67.2 85.6 125

Solve the equation 3x3 — 4x2 + x + 88 = 0. Note that 2 — i/7 is one of the root.
Solve the following system of linear equation by Gauss-Seidel method.
8x+y+z=5,x+8y+z=5,x+y+82=5

In the following table, one value of y is incorrect and y is a cubic polynomial of x.

Construct a difference table for y and use it to locate wrong entry. Also correct the wrong

value.
x 0 1 2 3 4 4 6 7
y 25 21 18 18 27 45 76 123

Derive Gregory — Newton backward interpolation formula.

e
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1 If R is an equivalence relation on Xthen prove that (i) U [x] = X, vx € X (ii) xRy <
[x] = [y].

2 Show that the similarity of matrices on the set of all m X n matrices is an equivalence
relation.

3 Let N be the set of all natural numbers and relation D on N define by for x,y € N, xDy
then prove that (N, D) is a poset.

4 If (L, <) is a lattice and * & @ are meet and join in L then prove that Va, b, c € L,
a*(bxc)=(a*b)*canda ® (bDc)=(a®b) De.

5 Prove that direct product of two lattices is a lattice.

6 Let (L,*,,, 0,1) be a complemented lattice and Vx,y € L prove that
x<yexxy=0y<xex®y=1.

7 Prove that every chain is distributive lattice.

8 Let (L,*,6D) be a lattice then for Va, b, c € L then prove that
a*x(b@Bc)=(ax*b) ® (axc) & ad(b*c) = (adb) * (adc).
9 State and prove distributive inequalities for a lattice.

10 | Let A = Z, the set of integers, and let R be defined by aRb if and only if a < b.IsR an
equivalence relation?

11 Let z be the set of all integers and R be the relation on z define by for a,b € z, aRbif
b = a” for some positive integer r then prove that (z, R) is a poset.

12 1) Define Hasse Diagram of poset. . -

(i)  Find cover of an element of poset(Ssq, D) and also draw its Venn diagram.

13 | Prove that 0 and 1 are complement of each other.
If @ and b are distinct atoms of Boolean algebra (B, ,0,1) then prove thata * b =

0. .
15 Write all the minterms of four variables a, b, c & d.

14

minimal sum of product canonical form for

in the -
il e =xyz+xyz' +xy'z+xyztxyz by Karnau

expression a(x, ¥, z)

Y
P
3
),
» A}\‘B ’



17

Let (L,<) be a lattice in which * & @ are meet and join in L then prove m

a*b=aanda@®b=5»p.

18

Let (L,»®)be a lattice then prove that for any two elements,b € L ,the

glb & lub of {a, b}area * b&a @ b respectively with respect to partial ordering p

19

Let (L,*@) be a distributive lattice then for Va,b,c €L,a*b = a *m

20

¢ then prove that b = ¢ . Also prove the each element has a unique complement,
Let (L,*@®) be a lattice then for Va,b,c €L,

a*(bEBC)=(a*b)GB(a*c)ﬁaEB(b*c)=(a®b)*(a@c).

21

Let (B,+®,’,0,1) be a Boolean al gebra then prove that
®  A(0) =g,
(i)  A(1) = A=the set of all atoms of B.
(i) % <x, A(x,) c A(x,),Vx,,%, EB
(iv)  Alxy *x,) = A(%,) n A,), V1, %, €B
V) ACx ©x;) = A(x,) UA(x,), Vxy, x, € B

22

. . . e
Obtain the sum of product canonical form of expressions X, 'x,x3" + x;x," in 4

variables x;, x,, x5, %,.

23

(i)  Define sum of product canonical form of Boolean expression,
(i)  Prove that¥¥>1m, = 1.

24

Show that similarity of two matrices on the set of all m X n matrices is an equivalence
relation,

25

(iif) Define Hasse Diagram of poset.
(iv)  Find cover of an element of poset(Ssq, D) .
(v)  Draw the Venn diagram of poset(Ss,, D).

26

If (L, <) is a lattice and * and @ are meet and join in L then prove that
() a*b=bx*a&a®b = bda.

(ax*(b*c)=(a*b)*c

27

()  Define Complemented lattice,
(i)  Show that (P(4),n,v, g, A) is a complemented lattice.

28

A non-zero element a of Boolean algebra (B,%@,’,0,1) is atom if and only if Vx € j
BEithera*x =0orasy =¢q.

29

@  If m&m are distinct minterms in n-variable Xy,X,,., %n then prove
that m; » mi =0

(i)  Prove that sum of a]] minterms in n — variables is 1.

30

Obtain the sum of product canonical fo
abé&c.

rm of expressions @’ + b + ac’ in 3 variables

31

Let Nbe set of all positive integers and relation D on N define by a,b € N, aDb if@
divides b . Prove that (N, D) is a poset.

32

Letx={1,2,3,.. 7} and R = {(x, y) /X -y is divisible by 3}. Show that R is a0
equivalence relation.

e




133

34

Let X be a non-empty set. Show that (P(X), n, V) is a lattice.

Define modular lattice. Show that (L, <) is a modular lattices if and only if (a *

b)®(a*c)=a=x[b®(a=*c)l,ab,c €L.

35

\Deﬁne complemented lattice. Find complement of each element of latti

(S30,GCD, LCM, 1,30).

ce

]

expression a(x,y,z) = xyz + xyz' + xy'z + x'yz + x"y'z by Kamnaugh map.

Obtain the minimal sum of product canonical form for the Boolean

(i) Draw Hasse diagram forthe (S;2,D) poset, where aDb if adivides b.
(i) Show that (R, <) is a lattices, where < is less than or equal.

Fs

4

Let (L,<) bealattice, for a,b,c € L.Prove that
) a*(a®b)=a

| () ax(p®c) < @@+ @)

P9 \ Show that (S39, *, @) and (P(4), N, U) are isomorphic lattices where A = {a,b,c}.

Obtain the sum of product canonical form of expressions x' + ¥ + xZ' in 3 variables

40 \
x,y&z.

Kil \ State and prove isotonicity for a lattice.
4

2 \ Show that (53¢, D)is a poset.

(43 \ Define meet and join. Prove that meet and join are idempotent binary operation.

PA Obtain the cube array representation of Boolean function f(x,y,2) = x(y + z) and

represented it’s graphically.

complement.

45 |If (Lx®,,0,1) is a distributive lattice then prove that Va € Lhas a unique

46 | Obtain the sum of product canonical form of expressions Xx; + X, + X3 + x4 in4
variablesx,, X2, X3, X4.

47 | State and prove Stone’s Representation Theorem.

48 | State and prove modular inequality for a lattice.

49 | Define Boolean algebra and write it’s all properties.

50 (i)  Define atom’s in Boolean algebra.

if
vx € Beither a*x =0o0ra*x = a.

(i) A non-zero element a of Boolean algebra (B,+@®, ,0,1) is atom if and only

51 @ Define karnaugh map
(i)  Define Adjacent minterms

52 | State and prove unique representation theorem.

£(x,9,2) = x(y + z') and represented its graphically.

53 | Define Boolean function. Obtain the cube array representation of Boolean function

54 |If (L,<) is a lattice and *&® are meet and join in L then prove that
(i) a*(b*c)=(a*b)*c
i) a®@bO)=@®bSc¢




—— e ————iae

(iii) a*b=bxaa®b=bDa.

35 | State and prove De’ Morgan’s Law for Boolean algebra. Also prove that (a’)’ = a.

56 | Define direct product of two lattices .Prove that direct product of two lattices is a
lattice.

57 |If (Lx@,,0,1) is a distributive lattice then prove that VY a € Lhas a unique

complement.

(re—

Mrs. Nisha K. Nesadia
Dept of Mathematics,
Atmiya University
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1. IfS, and T, are convergent then show that S,, + T, is convergent. Is the converse true?
Justify your answer with example.
2. Discuss the boundedness of the following sequences:
(1) {Sn} = {6}
) {Sa} = {(-1)"4}

2n+3}

() {8n} = {3n+4
@ s = {1+

() {5a} = (n°) (1+a)(2+a) , (1+a)(2+a)(3+a)
a a a a a
Test the convergence of the series 1 + + ar0)@2t) T b))t (31b)
3n-5 _ 3

Verify I e =2
Define Leibniz's test for the convergence of an alternating series.
State and Prove Cauchy’s General Principle of convergence of sequence.
Give an example of a sequence which is (i) convergent, (ii) bounded, (iii) convergent and
bounded, (iv) bounded and not convergent, (v) divergent.
Find lim and lrm of Vn.
Show that S,, is convergent, where Sp41 = 3 — ﬁ- and §; = 4. Find its limit point.

Now oA ow

bl

10. Discuss the convergence and boundedness of the following
n®+3n+5 }

M) (52} = {grmmns
2) {82} = {(Vn}

11. Give an example for each of the following if {S,,} diverges to oo and {T,} diverges to
then {S, + T,,} may (i) convergent (ii) diverges to oo,

12. Test the convergence of Y&y — —

2
13. Test the convergence of the series E . 3 :—5 *F % o s
14. State and prove Cauchy’s first theorem on limits.




15. Show that the series ¥(— 1)"(\! nZ+1- n) is conditionally convergent.
16. Find the radius of convergence and interval of convergence of the series En—ﬂ

17. Fill in the blanks.

(1) Every convergent sequenceis .

(2) Every bounded sequence is convergent.

(3) The limit of positive terms sequence is always

(4) The limit of the convergent sequenceis .

(5) A monotonic sequence is convergent if and only 1f it is
18. Check whether the following statements are true/false.

(1) Every subsequence of convergent sequence is convergent.

(2) Every subsequence of bounded sequence is bounded.

(3) Superior of given sequence must be a member of that sequence.

(4) The sequence S, = {1,2,1,3,1,4,1,5, ... } is not convergent. (True/ False)
19. If Q is the refinement of partition P, then for a bounded function f,

L(P,f) <L@Q.f) <U@.f) <UP,f).
20. If a function f is continuous on [a, b] and F(x) = f: f dt, then F is differential on [a, b]
and F’ = f.

21. Examine the convergence |

(—1)

© ex+e -x "

22. Test the convergence of j' Tm-

23. Write comparison test I and II for the convergence of improper integral.
24. Give an example of improper integral of second kind.
25. Give an example of improper integral of third kind.

Dr. Neha P. Jamvecha & Dr.
Monika Kumar

Dept of Mathematics,

Atmiya University
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1. Prove in usual notation (1) div(;;) =0 (Q)Vr"* =nr"%r
2. Prove in usual notation (1) div(r™F) = (n + 3)yr™ (2) V2f(r) = f"(r) + >f' (@)

3. Prove that % satisfies Laplace equation

4. If f is irrotational then find a,b,c where f = (2x + 3y + az)i + (bx + 2y + 3z)j + 2x + ¢y +
3z)k

5. Define: 1.Double Integral 2. Triple integral 3.Scalar point function 4. Vector point function

5. Gradient 6. Divergence 7. Curl 8.Unit normal vector 9.Solenoidal vector 10. Irrotational
vector

6. Findarcaof 3+ 2 = 1by double integral(b<a)

7. Evaluate : foi fo 1—x2y2 dydx

8. Prove: [[, x2y2(1 - y)sdxdy—l_mo,whereRlsboundedbyxtO,y~0x+y—1

9. Prove: [ff, (x> + y* + z%)Sdxdydz = & ,whereRlsxz+y + 22 = a?

10. Prove : ff s ::J: dxdy =— (- = 1) where R is first quadrant of unit circle

yz

11. Prove that volume of elllpsmd + 3+ f— =1is -nabc

12. Prove that div(ef) = (grad @). f + ¢ divf




13. Prove that div(fxg) = g.curlf - f.curlg

4. Change in spherical co-ordinates [ff, x*ydxdydz, where R is x* + y* + 2* = a’
15. Define: Smooth curve

16. Define: Line integral

17. State and prove Divergence theorem.

18. State and prove Green'’s theorem.

19. State and prove first shifting property of Laplace transform.

20. Find Laplace of te-tsint.
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Question Bank
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Program: B.Sc. Mathematics Semester: IV
Course Code: 21BMTCC401 Course: Fundamental of Linear Algebra
Part A

1. Define binary operation.

2.  Define real Euclidean R™ space.

3. What do you mean by linear dependence of vectors?

4, State spanning set.

5. Is union of two subspaces formed a subspace? (Yes/No)

6. State disjoint subspaces.

7.  What are the co-ordinates of a vector relative to its basis?

8. Define minimal generating set.

9. Find norm of vector u = (2,-3,6).

10. Define inner product space.

11. Define algebraic structure.

12. A set containing only zero vector is linearly independent. (T/F)

13. Define linear combination of vectors.
14. Is R(C) a vector space with usual operations of addition and scalar multiplication?

(Y/N)
Part B

15. Explain field with its properties.

16. Show that (3,7) belongs to < (1,2), (0,1) > but does not belons to < (1,2), (2,4) >.
17. Check whether V = {(x,y): x,y € R} is a vector space with respect to the composition

(a,b) + (c,d) = (a,b)
a(a,b) = (aa,ab)
where (a, b),(c,d) € Vand a € R.

18. Prove that every superset of a linearly dependent set of vectors is linearly dependent.
19. (i) Define internal composition.

(ii) Prove that Q is not a vector space over R.




20.
21.

22,

23.

24.

25.

26.

27.

28.

29.
30.

3.

32.
33.

Prove any two properties of vector space.

Can the polynomial 3x? —5x + 7 be expressed as a linear combination of the
polynomials 2x2 + 7x — 3 and x2 + 3x — 5.

Prove that the intersection of any family of subspaces of a vector space V(F) is a
subspace of V (F).

LetW, = {(x,5,2) ER3,x +y + 2z = 0}

W, = {(x,y,2) € R3,x = 7}

W3 ={(0,0,2): z € R}. Prove that R® = W, + W; and R® = W, + W;. Which of these
sums is/are direct?

Prove that a minimal generating set of finitely generated vector space V(F) is always a
basis of V.

Extend the following sets of vectors to form a basis of R3.

@ (1,2,3),(2,-2,0)

(ii) (1,2,3),(2,1,0)

Using Schwarz inequality, prove that in a unitary space V,(C), if (u=
(xl’ X2, ...,xn),v = (yl!yZJ tyn) then

(Z7) <(Zr)(Eo)

Show that the function < u,v >=a; + a; + by + byfor u = (ay,a;),v = (by,by) €
V>(R) does not define an inner product on V5 (R).

Part C
Check whether A = [ ] is a linear combination of matrices A, = [1 ‘2]
=1 4 17l 3P
_ B =AY v w s . i
A, = [0 _1],A3 e [2 1 ] If, it is, then write the relation between A, A,, A, and

o
Define vector space.
Let V.=R? = {(x,y):x,y € R,y > 0} for (a,b),(c,d) € R? and a € R with respect
to the composition

(a,b) + (c,d) = (a + ¢, bd)

a(a,b) = (aa, b™).

Then, prove that V(IR) is a vector space.
The set of non-zero vectors vy, v, ..., U 0f a vector space V (F) is linearly dependent if
and only if one of the vector v,,2 <1 < n, is a linear combination of the preceeding
vectors.
Define field.
Let V = M,,, be the set of all real matrices of order 2 X 2 then prove that V is a vector
space under usual addition and scalar multiplication of matrices.




34.

35.

36.

37.
38.

39.
40.

If v, = (2,-1,0),v, = (1,2,1) and v3 = (0,2,—1), show that vy, v, v; are linearly
independent. Express the vectors (3,2,1), (1,1,1) as a linear combination of vy, v;, v3.
The necessary and sufficient conditions for a vector space V' (F) to be a direct sum of its
subspaces W; and W, are that

HV=w,+W,

(if) Wy n W, = {0}.

Let V be the vector space of all square matrices over R. Determine which of the
following are subspaces of V.

ow={[, J(;]:x,y,z €R},

(ii) W = {A: A € V, A is singular}.

State and prove existence theorem.

Let W,, W, be subspaces of Q3.If W, W, are generated by {(1,0,-1),(2,1,3)} and
{(-1,2,2),(2,2,-1),(3,0,-3), (2, —2,3)}, respectively. Then find the dimension of
Wy, W, Wy 0 W and W+ Wa.

State and prove Gram-Schmidt orthogonalization proccss

Show that < u, v >= 2x, 71 + X, 73 + X1 + X273, defines an inner product on V; (©
where u(x;, %), v + (1, ¥2) € V2(0).

/Dot
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1. (a) Show that n” — n is divisible by 42 for every positive integer n.

(b) Show that every prime not equal to 2 or 5 divides infinitely many of
the numbers 1, 11, 111, 1111, ete.

Show that if p > 3 is a prime, then p? = 1 (mod 24).
How many zeros are at the end of 1000!?
If p and p? + 2 are primes, show that p* + 2 is prime.

Show that ged(2® — 1,2% — 1) = 28d(®4) _ 1 for positive integers a, b.

o woa W N

Suppose that a, b, ¢ are distinct integers and that p(x) is a polynomial
with integer coefficients. Show that it is not possible to have p(a) = b,

p(b) = c, p(c) = a.

7. A triangular number is a positive integer of the form n(n + 1)/2. Show
that m is a sum of two triangular numbers iff 4m + 1 is a sum of two
squares. (A-1, Putnam 1975)

8. For positive integers n define d(n) = n — m?, where m is the greatest

integer with m? < n. Given a positive integer by, define a sequence b;
by taking by,, = bx + d(bs). For what by do we have b; constant for
sufficiently large i? (B-1, Putnam 1991)

9. d, e and f each have nine digits when written in base 10. Each of the nine
numbers formed from d by replacing one of its digits by the corresponding
digit of e is divisible by 7. Similarly, each of the nine numbers formed from
e by replacing one of its digits by the corresponding digit of f is divisible
by 7. Show that each of the nine differences between corresponding digits
of d and f is divisible by 7. (A-3, Putnam 1993)

10. Define the sequence of decimal integers a, as follows: a; = 0; a2 = 1; any2
is obtained by writing the digits of a,,,; immediately followed by t,hoae 0
a,,. When is a,, a multiple of 11? (A-4, Putnam 1998) ?

Un[p



11.
12.

13.
14.
13.
16.
17.
18.
19.
20.

Copy to:

1.

Find the value of x and y to satisfy 423x + 198y = 9.
Write g in the linear combination of 7469 and 2464, where g =
(7469,2464).

Find least common multiple of 42823 and 6409.

Find all solution of the congruences 57x = 87(mod 105).
Write a note on residue of x modulo m.

Prove that n® — 1 is divisible by 7 if (n, 7) = 1.

State and prove Euler's generalization of Fermat's theorem.
Explain any one applications of Fermat's theorem in details.
Write a note on solution of linear congruence.

State and prove any two properties of congruence modulo m.

Mr. Punit B. Vadher
Dept of Mathematics,
Atmiya University

Dept. Notice Board
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(1) In a sample of 100 light bulbs, 2% of light bulbs are defective then find the probability
that
) At least 1 is defective
(i)  Exactly 7 are defective.
Gi) P(1<X<8)
(2) The probability distribution of a random variable X is given below. Find (i) E(X)
(ii) Var(X) (iii) E (2X — 3) (iv) Var(2X — 3).

X -2 -1 0 1 2
P(X=x) 0.2 0.1 0.3 03 0.1

(3) It has been claimed that in 60% of all solar heat installations the utility bill is reduced by
at least;l. According what are the probability that the utility bills will be reduced by at

least -;- in
(i) 4 of 5 installation?
(i) At least 4 of 5 installation?
(4) ifthe value of ‘T is-1thenitiscalled _ correlation.
(5) Standard deviation of Binomial distribution is written as :
(6) Explain with diagram. Positive Correlation, No Correlation, negative correlation.

(7) What is Exhaustive event?
(8) If A and B are two events such that P(4) = P(A’ NB) = tmd P(ANB) = —then find P(B),
P(B'), P(AU B), P(A'UB), P(A|B) aiid P(B|A).
(9) Write the formula for the Spearman’s rank correlation.
(10) Determine the formula for variance of Poisson distribution.

(11) What is Mutually Exclusive event?
(12) The incidence of an occupational disease in an industry is such that the workers have 20%
chance of suffering from it. What is the probability that out of 6 workers chosen at random, 4 or
more will suffer from the disease?
(13) Calculate Karl Pearson’s co-efficient of correlation of the following data




X
y [ 18] 12|10 ][ 8 [ 7|3

a race. X and Y have the same probability of winning
and each is twice as likely to win as C. Find the probability that Y or Z win the race.

(15) A businessman was stay hotels X, Y, Z for 20%, 50% and 30% of the time respectively,
It is known that 5%, 4% and 8% of the rooms in X, Y, Z hotels have faulty plumbing.
What is the probability that businessman’s room having faulty plumbing is assigned to

hotel Z? ,
(16) Find the constant 'k’ such that the function f(x) = [kxo. ?J:h:r:’i:e is a probability density

function and also find P(1 < X < 2).
(17) Calculate the rank correlation coefficient if 2 judges in a beauty contest ranked the

[ 2 4 5 6 8 11

(14) The students X, Y, Z are running

entries follows:
Judge X 1 2 3 4 5
Judge Y 5 4 3 2 1

(18) Find both the regression lines from the following data
x1213]a4]a]5][6[6[7|7[8]|10]10

vyl 1|3 |2]4|4|a|6|[4]6]|T7]|9]|10

(19) The chances that Doctor A will diagnose a disease X correctly is 60%. The chances that a
patient will die by his treatment after correct diagnosis is 40% and the chance of death by
wrong diagnosis is 70%. A patient of Doctor A, who had the disease X, died. What is the

probability that his disease was diagnosed correctly?

(20) State and Prove Bay’s Theorem.

(21) Determine the formula for variance of the Binomial distribution.

Al

Voo 2—

Pooja Kacha
Dept of Mathematics,
Atmiya University
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Course Code: 21BMTCC602 Course: Complex Analysis
Part A

- I N N

bk et ek ek
A A B0 - o

17.

18.
19.

20.

21

Given an example of complex function which is not analytic at z = 3.
Is entire function always analytic? (Yes/No)

Is C = {z: Im z # 0} connected? (Yes/No)

Define ML-inequality.

Write general formula of higher order denvatlve of analytic function.
State maximum modulus theorem.

Give an example of elementary function.
Is bilinear mapping under composition form an abelian group? (Yes/No)

Find the type of singularity of & ) atz = 0.

Give an example of essential smgulanty.

Define continuity of complex function.

Give an example of an entire function.

What do you mean by term “Domain”?

Write parametric equation for the points 1 + i and 2 — i.
State ML-inequality for complex valued function.
Define simple closed curve with an example.

Part B

If f(z) = : check whether limit exists or not, for z — 0.
Check the dlfferentxabmty of f(z) = Re z at arbitrary fixed point Zo in C.
Derive Cauchy-Riemann equations in polar form.

Evaluate f; * 22dz along the line y = %.‘

(i) Define complex valued function with example.




22

23

25

26
27

28

29

30

31

32

33

34

(ii) Prove that f (z) = Re(z) is nowhere differentiable in C.

(i) Prove that every differentiable function is continuous.
(ii) Show that f(z) = \/|xy[, z = x + iy is not analytic at the origin.

Derive CR equation in polar form.
Determine the analytic function whose real part is 2*(x cos 2y — y sin 2y).

Evaluate [ 'fz'jzz?’ m = 1,2,... where C is a simple closed contour.
—ag

State and prove Cauchy’s inequality.
Show that sin Z are nowhere analytic function.

Find the bilinear transformation that maps
(1) 0,—1,1 onto 1,0, co.
(ii) 0, i, 0 onto 0, i, co.

Find and classify all singularities of the given function
w A S el
(i) @ (ii) ez-z

Using the Cauchy residue theorem, prove that f_‘l x:: =

Find the positive integer n for which the equality holds

n

O(F+) =-1

) (-2 + %)" =1,

Sketch the graph of the given equation in the complex plane:
@)12z—1 =4
(ii) Im(z — i) = Re(z + 4 — 3i)

Sketch the set S of points in the complex plane satisfying the given inequality. Determine
whether the set is (a) open (b) closed (c) a domain (d) bounded (e) connected.

(i) |Re(2)| > 2

(i) Im(2) < Re(z)

(ii)1<|z—-1-i]l<2

Determine the points on which the following functions are continuous, differentiable and
analytic:

(i) f(2) = polynomial function
(ii) f(z) = sinz

(iil) £ (2) = e*

@iv) f(2) = tanz




35
36

37

38

39

40

41

42.

43

45

46
47

48
49
50

W) f(z) =Rez
i) f(2) = x* + iy?.
Show that the following limit does not exists: hm (z)

Show that the function u(x,y) = x3 — 3xy is hannomc and find the corresponding

analytic function.
Find the analytic function whose real part is given. Also, find imaginary part.

(i) e* siny
(ii) cos x sinh y

Evaluate

Res [z Zt] (ii) Res L —Zl] (iii) Res [cos = 0] (iv) Res

Calculated the residue at 1solatcd singularity in the complex plane of thc fo]lowmg

R b

( n+1) Zﬂ'ki

1UCLuiL
1
) ez
(i) tanz

Part C

Consider the function f(z) = |z|?. Prove that this function is continuous in all finite
region of z-plane but nowhere differentiable except at origin.
Show  that the  function deﬁned by the equat:ion f(2) =

[z(x. y) + iv(x,y) :ff :' # ((]there u(x,y) = 2= and v(x,y) = y £47° i< not analytic
at z = 0 although CR equations are satisfied at that point.

State and prove necessary & sufficient conditions for f(z) to be analytic.

Evaluate | f(z)dz where f (z) = x2 + 3ixy and C is the straight line segment joining
the point 1 + i to the point 2 — i.

Derive Cauchy’s integral formula.

Evaluate

4-32) By .
@ ﬁc z(z( 1}(§ w dz where C is the circle |z| = 3/2.

(ii) ﬁcmdz where C is the circle |z| = 1/2.

2+2

State and prove Taylor’s theorem.

Represent the function f(z) = ﬁ{;—ns in Laurent’s series within |z| = 1.

2
Using residue theorem, prove that j': m dx = .2_’0‘0_

Byl etz
¥alyate 'rzl =3 22(z2422+2) 2

Show that the following functions are continuous everywhere in complex plane.

(i) f(2) = |zl (i) f(2) = Z




51

52

53
54
55

56

57
58
59

60

61

62

) Show that f(z) = Z is not analytic anywhere.

(ii))  Show that f(z) = M z = x + iy is not analytic at the origin.
If f(z) =u+iv is an analytic function of z=x+ iy and u—v = (x — y)(x +
4xy + y?). Find f(2).
Evaluate [|2?|dz around the square with vertices at (0,0), (1,0), (1,1), (1,0).
Evaluate [(x? + iy®)dz over C, where C is the straight line z = 1 to z = i.

Evaluate [ ((z-:i)3 = ﬁ ¥ 8)) dz, over C, where C is the circle |z + i| = 1.

ﬁc—o:—:—a dz:|z| = 1.

2
$ - dz over C, where Cis (i) |z — i| = 2 (ii) |z + 2i| = 1.
sinz . _
ﬁm dz;C: |zl = 1.
Find the residue at z = 0 of the function
= (i) zcos2 (i) (z—sinz)/z (iv) 2
Find the nature of singularities and find the residue:
e -3 1 -.., Z—sinz
(z-1)3 (i) (z2)(z-3)2 (iii) 23
Obtain the Laurent’s Series of the function f(z) =
()z=1land(ii)z=3
Expand f(z) = (z_—nszfB in the Laurent’s series for (i) |z| < 1 (ii) 1 < |z| < 2 (iii)
lz] > 2

1 . .
-3 ™ the neighborhood of

fes
e
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Question Bank
) The no. of odd vertices in graph G is number.
(a) an even (b) an odd (c) None of these
) A complete graph with n vertices is regular graph.
(a) n (b) n-1 (c) n(n-1) d) n(n-1)/2
3) The no. of edges in complete graph is .
(n+1) (n-1) (n* —n) n
(a) > (b) > (c) 2 (d) >
4) A tree with 10 vertices has edges.
@ 9 ® 92 ) 11 @ 112
5) If the degree of each vertex of graph is same then graph is called ;
(a) Complete graph(b) Regular graph (c) Euler graph  (d) Hamiltonian
circuit
(6)  In which graph ,it does not include a self loop or parallel edges.
(a) complete graph (b) simple graph
(c) Hamiltonian path (d) all above
) In which graph,if removal of any one edge from connected graph it will disconnect the graph
(a) Hamiltonian path (b) edge deleted graph
(c) minimal connected graph (d) complement of a graph
(8) Let G=(V,E) be a graph. If G is Null graph then which of the following is true?
(a) E=¢ (b) only vertex set (c) only edge set (d) (a)&(b)
both
¢)] A simple graph with n-vertices & k-component can have atmost edges.
@ (n—k)(n—k+1) ®) (n+k)(n+k+1) © n(k +1) @ n(n—1)
2 2 2 2
(10) A fundamental cutset of graph G corresponding to spanning tree T containing
(a) exactly one branch of T (b)  exactly one chord of T
(c) exactly one circuit of T (d) none of these

(11)

A fundamental circuit of graph G corresponding to spanning tree T containing
(a) exactly one branch of T (b) exactly one chord of T



(c)  exactly one circuit of T (d)  none of these

(12) A connected planner graph with n-vertices , e-edgeshas __ regions.
@@ f=n-e+2 (b) f=e-n+2 () [f=n+2 (@) f=e-2
(13) A row with all 0°s in incident matrix therefore it represents vertex.
(b) isolated (b) pendent (c) (a) & (b) both (d) none of
these
(14)  If two or more edges have same terminal vertices then such edges are called  edges.
(@  adjacency (b)  parallel (©) (a&@®)both (d)  Noneof
these
(15)  Degree of each vertex in n-regular graph is :
@ n (®)  n-1 (c)  n(n-1) (d)  None of
these
(16) A vertex of degree one is called )
(a) evenvertex (b)  odd vertex () isolated d) pendent
(17) A closed walk contains all the edges of graph then such walk is called
(a) an Euler line (b) an Open Euler line
(c) a Hamiltonian circuit (d) a Hamiltonian path
(18)  Euler graph’s do not have any vertices.
(a) Adjacency (b)  isolated (c)  pendent d  (b)&(c)
both
(19)  An open walk in which no vertex appears more than once is called .
(@) walk (b) path () cycle (d) Hamiltonian circuit
(20)  The relation between vertex & edge is relation.
(a) incidence (b)  adjacency (c) walk (d) none of these
(21)  Inaconnected graph G, is a set of edges whose removal leaves G
disconnected provided that no proper subset of these edge is a cutest.
(a) cutset (b) fundamental cutset
(c) cut vertex (d) edge connectivity
(22) Inaconnected graph G ,a vertex whose removal disconnect graph is called
(a) cut node (b) cut vertex
(c) (a)&(b) both (d) vertex connectivity
(23)  The maximum vertex connectivity of graph G with n-vertices , e-edges is
(a) 2—" (b) E (c) n (d) none of
e n
these
(24) A graph has vertex connectivity one iscalled |
(@) Separable graph (b)  block (c) cut vertex (d) none of
these
(25)  If A & B are 1-isomorphic graphs and rank of A is 3 thenrank of Bis .
(@ 2 (b) 4 () 3 @ 1
(26) A complete graph with 5 verticesis .
(a) planner (b) non planner  (c) Separable graph (d) none of
these
(27)  Which graph is self dual graph?

®) K ®) K © K 0




28) dim(w;)= A

() u (b)  entk (c)  only(a) @ @&®)
both
@9)  dim(w;)=
® u ® r (c) nk d (b)& ()
both
(30) n(w)=
@@ 2 b 2* © 2 @ 2
(31)  The adjacency matrix was defined only for graphs .
(b) Without parallel edges (b)  isolated vertex
(c) pendent vertex (d) loop
(32)  Let G=(V,E) be a graph. If there is at least one path between each pair of vertices then G is __
(a) a connected graph (b) a tree
(c) a complete graph (d)  none of these
(33)  If the no.of vertices is 21 in binary tree then the no. of internal vertices is
(a) 11 (b) 10 (c) 12 (d) 20
(34) A disconnected graph with 2016 components has collection of spanning trees.
(a) 2017 (b) 2016 (c) 2014 (d) 2015

(101) Define: Regular graph.
(102) Give the no. of edges in complete graph with 100 vertices.
(103) Let G=(V,E) be a graph. If G is Null graph then which of the following is true?

(a) E=¢ (b) only vertex set (c) only edge set  (d) (a)é&(b)
both
(104) A simple graph with n-vertices & k-component can have atmost edges.
(105) A closed walk contains all the edges of graph then such walk is called
(106)  True or false : Euler graph’s do not contains any isolated & pendent vertices.

(107)  In which graph , it does not include a self loop or parallel edges.

(108) Give the name of an open walk in which no vertex appears more than once .
(109) What is the relation between vertex & edge .

(110) In which graph ,it does not include a self loop or parallel edges.

(111)  Give an example of a graph which is Euler but not Hamiltonian circuit.

(112) Define: Hamiltonian circuit.
(113) Count the number of edges in which graph 3 vertices of degree 5,a pendent vertex, 5
vertices of degree 4.
(114)  Define: Degree of vertex.
Define minimal connected graph.
(102) Find rank and nullity of complete graph.
(103) Every connected graph contains Hamiltonian circuit? Justify your answer.
(104) Define cutset and give with example it.
(105) Prove that the edge-connectivity of a graph G cannot exceed the degree of vertex with
the smallest degree in G.
(106) Give basis and dimension of subspace w, .
(107) A disconnected graph with 2017 components has collection of 2017 spannip m :
called forest. True or False :




(108) State Euler’s formula.

(109) Define self dual graph and give the name of self dual graph.
(110) Define adjacency matrix.

2 marks

1) Give an example of a graph which is Euler graph but not Hamiltonian graph.

2) Define degree of vertex.

3) If the edge set of graphs G, = (V,, E,) & G, = (V,, E, ) are disjoint then show that
G,®G, =G, UG,.

4) Define spanning tree.

5) Define planner graph.

6) Show that the no. of vertices n in a binary tree is always odd.

7) Define independent set and define decyclization.

8) Find rank & nullity of unicycle graph.

9) Define incidence matrix.

10) State the first theorem of graph theory.

3 marks

1) State & prove second theorem of graph theory.
2) State & prove first theorem of graph theory.

3)
4) Show that the maximum no. of edges in simple graph having n vertices is
n(n—1)
2

5) Define complement of a subgraph g of a graph G and provethat G®g=G-g.
6) State and prove necessary & sufficient condition for a graph to be disconnected.
7) Prove that a simple graph with n-vertices and k-components can have atmost
(n—k)n—k+1)
2
8) Every tree with two or more vertices is 2-chromatic.

9) If the no. of vertices is » in binary tree then show that the no. of pendent vertices in
; . (n+1)
binary tree is | — |.

2 )

10) If the no. of vertices is 7 in binary tree then show that the no. of Internal vertices in
3

binary tree is [— .

2 )
11) Show that w, is subspace of w overfield GF, under operation ® &.

edges.

5 marks

1) State & prove Euler’s theorem.
2) A tree with n vertices has n-1 edges.




3) A graphis atree < itis a minimal connected graph.

4) Find the no. of internal vertices in a binary tree.

5) Show that Kurtowski’s second graph is non-planner graph.

6) Define plannar graph.Show that Kurtowski’s second graph is non-planner graph.
7) Define plannar graph.Show that Kurtowski’s first graph is non-planner graph.

(w—
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1 Solve the following LPP using Two phase method: Minimize Z = x; +
X2 L
subject to constraint 2x; +x, > 4,x; + 7x, > 7and x4,x, = 0.

2 | Solve the following LPP using Simplex method: Minimize Z = x; —
sz — 3x3

subject to the constraints —2x; + 3x; + 3x3 = 2,2x; + 3x, +4x; =1
and x4, X5, X3 = 0.

3 Solve the following problem by Hungarian assignment problem:
~|J1 |J2 {J3.|J4 - -
1 |12 |30 |2] |15
2 [18 |33 |9 |31
3 (23 |30 |28 |14

4 | Solve the assignment problem represented by the following matrix:
Machine
I [ II |10 IV|V VI
9 | 22581119 |27
43 |78 | 72 | 50 | 63 | 48
41 |28 | 9113745 | 33
74 | 42 | 27 | 49 | 39 | 32
36 | 11 |57 |22 (25|18
3 [56]53[31[17]28

Jobs

- || (O[>

5 | For the following payoff matrix, transform the zero sum game into,~5 Un;[
equivalent linear programming problem and solve it by using si
<

method.




Player B

Player A B1 B2 | B3
Al 1 |-1]3
A2 35 ]-3
A3 6 | 2 | -2

6 | Explain Graphical method and using it to find value of game for the

following.

B1 | B2 | B3 | B4
Al 2| 2|3 |-]
A2 43|26

b |

Explain principle of dominance in game theory.

8 | Explain Algebraic method in game theory.
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1. The values of annuities for certain ages are given for the following

ages. Find the annuity at age 27Y% using Gauss’s forward interpolatior
formula. ;

Age 25 26 27 28 29

Annuity 16,195 15919 15.630 15.326 15.006

2. Using Gauss’s forv;'ard interpolation formula, find y at x = 1.7489
given that

X 1.72 1.73 1.74 1.75 .76 1.77 1.78

y 0.1791 0.1773 0.1775 0.1738 0.1720 0.1703 0.1686

3.  Find V12516 using Gauss’s backward interpolation foumula given
that V12500 = 111.8033, V12510 = | 11.8481, V12520 = 111.8928
and V12530 =111.9374.

4.  Find sin 45° using Gauss’s backward interpolation formula given
that sin 20° = 0.342, sin 30° = 0.502, sin 40°=0.642, sin 50° = 0.766,
sin 60°= 0.866, sin 70° = 0.939, sin 80°= 0.954.

5. Employ Bessel’s formula to find the value of yatx=1.95 given that

x 1.7 1.8 1.9 2.0 2.1 2.2 2.3
y 2979 3,144 3.283 3391 3.463 3.997 4.491
6.  Use Bessel’s formula to find the value of y when x = 3,75 given the
table:
x 25 30 35 4.0 4.5 5.0

y 24.145 22.043 20.225 18.644 17.262 16.047
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8

10.

11.

Given cos (0.8050) = 0.6931, cos (0.8055) = 0.6928,
cos (0.8060) = 0.6924, cos (0.8065) = 0.6920, cos (0.8070) = 0.6917,

€05 (0.8075)=0.6913. and cos (0.8080) = 0.6909, find cos (0.806595)

using Stirling’s formula.

Apply Stirling’s formula to fi nd a polynomial of degree four which

takes “
x i 2 3 4 5

y 1 -1 1 ~1 1

Use Laplace—Everett’s formula to find log 337.5 given that
log 310 = 2.4913, log 320 = 2.5051, log 330 =2.5185,
log 340 =2.5315, log 350 = 2.5441 and log 360 = 2.5563.

Find y at x = 34 using Laplace — Everett’s formula given the table.
x 20 25 30 35 - 40

y 11.4699 12.7834 13.7648 14.4982  15.0463

The following table gives the values of the probability mtcgral

f(x)= T.{ e dx for certain values of x. Find the value of their

integral at x=0.5437 using (i) Stlrl ing’s formula, (ii) Bessel’s formula,
and (iii) Everett’s formula.

x 051 0.52 0.53 0.54 0.55

y 0.5292437 ~ 0.5378987  0.5464641 ° 0.5549392 0.5633233

x 056 0.57

1. 0.55805196, 0.55805196 0 SSR05195

y 0.5716157 0.5798158 | °

ANSWERS
15.480 2. 0.1739
111.8749 4. 0.707
3.347 o 6. . 19.4074
0.6919 8. {2(x—3)-8(x
2.5283 10. 14.3684




EXERCISE 8.1

- be +bed +acd + abd
Iff(x)=x- show that S b cd=- L @bl )

Iff(x)=x show that f@ P cN=a+p+e

=1y

X05X}5eey X,

Iff(x)=x"" show that f(x, x,. .., x )=

ff(x)=x—9x2+ 17y + 6, compute f(~1, 1, 2, 3),

The following table gives some relation between steam pressure and
temperature. Find the pressure at 372.1°

Temp.°C 361°  367° 3782 3870 3990 °
- Pressure (kgficm?) 1549 1679 191 2125 2442

-



Interpolation with Unequal Infervals ~ 8.13

Using Newton’s divided difference formula evaluate f(8) and f(15)
glven that

x 4 5 7 10 11 13
f(x) 48 100 294 900 1210 2028

The observed values of a function are 168, 120, 72 and 63 at the four
positions 3, 7,9 and 10 of the argument, respectively. What is the
best estimate for the value of the function at position 6. |

Fit a polynomial of third degree to the following data using Newton’s
v divided difference method.

x Q 1 - 2 4. 5 6
f(x) 1 14 15 5 6 9

I££(0) =—18,£(1)=0,1(3)=0,(5) =-248, £(6) = 0, /(9) = 13104,
find £ (x).

10. From the following table, obtain f(x) as a polynomlal in powers of
(x-5) usmg Newton S method

X 0 2 3 4 5 6
f(x) 4 26 S8 112 466 922.

- ANSWERS

4. 1 5. 177.84 6. 448,3150 7. 147
8. f()=r—9+21x+1 9. f(x)=x O+ 18— x+9x-18
10..f(x) = 194 + 98(x — 5)+]7(x—-5)’+(x 5y ‘




EXERCISE 8.2

Given that log, 300 = 2. 4771 log 304 = 2.4829, log, 305 = 2.4843
and log, 307 = 2, 4871, find by using Lagrange’s formula, the value
of log,, 310. | (Karnataka 1993)

Given the values f (14) = 68.7, £ (17) = 64, f(31) = 44 and
J(35)=39.1, find f(27) using Lagrange’s formula.

Given: u, =22, u,=30,u,= 82, u, = 106 andu = 206. Find u usmg
Lagrange 5 mterpolatlon formula

.+ The amount A4 of a substance remaining in a reacting system after an

interval of time ¢ in a certain chem:cal experiment is given by the
following data:

¢t 2 5 8 18|
A - 948 879 813 687

Fihd the valueof 4 at 1= 11
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10.

11.

Interpolation with Unequal Intervals  8.23

The following table gives the viscosity of an oil as a function of

“ temperature. Use Lagrange’s formula to find the viscosity of oil at a

temperature of 140°.
o : 110 130 160 190
Viscosity 108 81 55 4.8

. The following are the measurements of  made on a curve recorded

on an oscillograph representmg a change in. the condltlons of electric
current i.

t 12 20 25 3.0
i 136 0.58 034 0.20

Find the value of i at 1= 1.6.

Using a polynomial of third degree, complete the record given below
of the export of a certain commodity.during five years.

Year 1917 1918 1919 1920 1921
Export (in tons) 443 384 - 397 467

The followmg data gwc the percentage of criminals for different age
groups:

Age (lessthanx) 25 30 40 S0
% of criminals 52 673 84.1 944

Using Lagrange’s formula, find the percentage of cnmmals under
the age of 35. ;

If Yo i Yo Vo soen) 000 the consecutive terms of a series, then using
Lag:range s formula prove that y3 =0.05(y, + y )-03(, +y)+0.75

+y‘) ‘»

_ Given that f(-1)=-2, f(0)=-1 f(2) =1,f(3)=4, fit a polynormal

of third degree. -
Determine f(x) as a polynomial in x for the following data:

x —4 -] 0 . 2 5
f() 1245 33 5. 9 1335
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12.

13,

14,

15.

16.
1T

‘18.

19,

20.

Find a polynomial of fifth degree from the following data:
1lx o 1.3 5§ 6:- 9
S(x) -18 0 0 248 0 13104

(M.U. 1991

Apply Lagrange’s formula inversely to obtain the root of f(x) =0,
given that f(30) = -30, f(34) = -13 f(38) =3 and f(42) = 18.

(M.U. B.E,1993)

Given that £(0) = 16.35 f(S)— 14.88 f(lO)— 13. 59 and f(15) =
12.46, find x when f(x) = 14,

Find x when f(x) = 0.163, given that

x 80 .82 84 86 33
S(x) 0.134 0.154 0.176 0200 0.221

Obtain the value of f when 4 = §5 in Problem 4.(Madurai B.E, 1983)
The following table gives the values of the probability integral

2 _ ' . '
P(x) = J:? (fe‘fzdx . For what value of x, P(x) = 0.5?

= 045 046 047 048 049 050
[ ) 04755 04847 04937 0.5027 0.5117 0.5205

Given'that £(10) = 1754, f (15)=2648, f (20)= 3564, find the value
of x when J(x)=3000 by iterative mcthod

Given coshx = 285 find x by iterative method usmg the followmg
data:

x . 073 0737. 0738 0739 0740 0741

" coshe 128350 128410 128490 128572 18658 T2

Solve the equation |

(i) ¥~ 6x~11=0 (3<x<4) and

" 1 : o
(i) x= ) + sin x by iterative method.
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10

11
12

Interpolation with l_)nequél Intervals

- ANSWERS
2.4786 a3
83.515 4,
7.03 6.
369 8.

. f(x)=%(x3-—x?_+4x—-6)

L f)=3x -5+ 6x2— l4x+5
f(xX)=x-5x+6x-x*+5x-6
14. |

16.
18,
20.

8.34.

6.5928

16.9 _
(i) 3.092 (ii) 1.4973

13.
15,
17.
19.

493
749
0.8908
77.4

3733

-82.8
. 0.477

0.73811

8.25




EXERCISE 9.1 "

Find the first and second derivatives of the function tabulated below
at the point x = 19

X 10 12 14 16 18 20
S&x) 0 0.128 0544 1296 2.432 4.00

(Madras 1991)

The following data gives borresponding values of pressure and
specific volume of super-heated steam.

v 5 a4 8 8 10
U105 4207 253 167 13

(1) Find the rate of change of pressure with respect to volume when
V=2.

(11) Find the rate of change of volume with respect to pressure v.;hen
- P=105. : ’
Find- ¥ (0) and y’'(0) from the following table: |
x 0 1 2 3 4 5
y 4 3 15 7 6 2

From the values in the table given below, find the value of sec 31°
using numerical differentiation.

6° 3l 32 33 34
tand  0.6008 06249 0.6494  0.6745
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5.

10.

The table given below reveals velocity ¥ of a body.during time ‘¢’
specified. Find its acceleration at /= 1.1

f 1.0 1.1 1.2 13~ 14
v 431 4717 521 564 608

A rod is rotating in a plane. The following tablé gives the angle &

(radians) through which the rod has turned for various values of time
tinseconds.

t 0 02 04 06 0.8 1.0 1.2
6 0 0122 0493 0.123 . 2022 3200 4.6!

Find the angular velocity and angular acceleration at ¢ = 0.6.

From the following table of values of x and y, find y' (1.25) aad
V' (1.25). - '

x 1.00 - 1.05 L.10 1.15 1.20 1.25 1.30

y 1.00000 1.02470 1.04881 1.07238 1.09544 1.11803 1.14017

Obrain the value of £’ (0.04) using Bessel’s formula given the table
below: .

x 0.01 0.02 0.03 0.04 0.05 . 0.06
f_(ri) 0.1023 0.1047 0.1071 0.1096 0.1122 0.1148

Use Stirling’s formula to compute f (0.5) from the following data:

X 035 040 045 050 055 0.60 0.65
f(x) 1.521 1.506 -1.488 1.467 1.444 1418 1.389

A slider in.z machine moves along a fixed straight rod. Its distance
x (cm) along the rod is given below for various values of time 7

seconds. Find the veocity of the slider and its acceleration when
1=03.

3 0 0.1 02- 03 0.4 0.5
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For the following pairs of values of x and y, find numerically the firg,
derivative at x = 4.

x 1 2 4 8 10
y 0 1 5 21 27

Find the value of 1’ (7.60) from the following table usmg Gauss’s
formula. ;

X 747 748 - 749 750 751 7.52 171.53
f() 0193 0195 0.198° 0201 0203 0.206 0.208

Find the maximum and minimum values of the function from the
following table:

x 0 1 2 3 4 5
fG 0 025 0 225 1600 5625

From the table below, for what value of x, y is maximum. Also find
this value of y.

x 3 & 5 6 7 8
y 0.205 0.240 0.259 0.262- 0.250 0.224

15. Given the following data, ﬁﬁd the maximum value of y.
x 0 2 3 4 7 9
y 4 26 58 112 466 922
ANSWERS |
1. 0.63,6.6 | 2. —52.4,-0.01908
3. =279,117.67 4. 1.17 .
3. 44917 6. 3.82 rad/sec 6.75 rad/sec?
7. 0.44733,0.158332 8. 0.25625 |
9. 044 . 10. 5.33, —45.6
11. 2.8326 12. 0.223
13. Maximum value =0, 25 atx=1; Minimum value 0 at x= 0
14. Minimum value = 0.2628 atx=>5 6875
15.

No maximum or minimum value




EXERCISE 9.2

: 2 .
Evaluate g ydx from the following table using Trapezoidal rule.

x 0 02 04 06 08 10 12 14 16 18 20

y 121 137 146 159 1.67 231 291 3.83 4.0l 4279 531

~ Find an approximate value of log,5 by calculating to four decimal q

. ; T dx g
places by Simpson’s 1/3 rule the integral I ax + 5 »dividing therange .
0

into 10 equal parts.

Apply Simpson’s 3/8 rulc to evaluate f 3 totwg dec1mal places

nin
by dividing the range into e-;gﬁf equal parts.

Evaluate je"dx by Weddle’s rule given that e0'= 1, ' = 2.72,

e= 7‘49 e’=20.09, e*=54.60, e = 148.41, e5=403.43, ¢’ = 1096 63,
e* =2980.96, ¢° = 8103.08, ¢'*= 22026.47 |

' Evaluate J;E sinx dx by (i) Trapezoidal rule, (ii) Simpson’s rule using

11 ordinates. Also estimate the errors by finding the value of the

N mtegral

“-Calculate the value of the followmg integrals by (i) Trapezoidal rule,

(i) Simpson’s 1/3 rule, (iii) Simpson’s 3/8 rule, and (iv) Weddle’s
rule. After finding the true value of the integral, compare the errors
in the four cases

(i) f’z log x dx




10.

..

Numerical Differentiation and |nlagra|i0n ;
¥

- . Arriver is 80 feet wide. Depth d in feet at a distance of x feet from

one bank is given by the following table

¥ 0 10 20 30 40 5 60 70 80
0 4.7 9 12 15 14 8 3

Find approximately the area of the cross-section.

Find the approximate distance travelled by a train between

11.50 a.m. and 12.30 p.m. from the following data using Simpson’s
1/3 rule. o

Eme 11.50am. 12.00 1210 p.m. 1220 pm. 12.30 p.m.
Speed ‘
m.p.h, 24.2 - 35.0 413 42.8 392

| Find the distance between the two stations.

A rocket is launched from the ground. Its acceleration is registered

during the first 80 seconds and is given in the table below. Using

Simpson’s 1/3 rule, find the velocity and hejght of the rocket at
t= 80, . | |

) 0 10 20 30 40 50 60 70 80
a(m/s’) 30 31.63 33.64 3547 37.75 4033 43.25 46.69 50.67

t 0 5 10 15 20 25 30 33 40
P30 24 195 16 136 117 100 85 7.0

Determine how far the train has moved in the 40 seconds.

———

The speed of an electric train at various times after leﬁving_one station
until it stops at the next station are given in the following table:

Speed | :
inmph 0 13 33 395 40 40 36 15 0

Time in ;‘
min 0 05 1 1.5 2 25 3 3.25

2

A



-
f
..8
4
/¥
¢
/
/ _}"

9.32  Numerical Methods

12.

13.

14.

15.

16.

17.

18.

If t denotes time in minutes, the rate of fall of the surface is g

A solid of revolution is formed by rotating about the x-axis, the area
between x-axis and lines x=0and x=1, and a curve through the
points with the following coordinates.

X 0 025 050 - 0.75 1
y 1 0.9896  0.9589 . 0.9089 0.8415

Estimate the volume of the solid formed using Simpéon’s 1/3 rule.’

‘A curve passes through the points (1, 0.2), (2, 0.7), (3, 1), (4, 1.3),

(5, 1.5), (6, 1.7), (7, 1.9), (8, 2.1), (9, 2.3). Using Weddle’s rule,
estimate the volume generated by revolving the area between the
curve x axis and the ordinates x = 1 and x = 9 about the x axis.

The table below gives the velocity v of a moving particle at time .
Find the distance covered by the particle in 12.s and also_the
accelerationat#=2s. S e

¢ 0 2 4 6 8 10 12
v 4 6 16 34 60 94 136

Estimate the length cf the arc of the curve 3y =x’ from (0, 0) to (1, 3)
using Simpson’s 1/3 rule taking eight sub-intervals.

) '
Apply Romberg’s method to evaluate Ilogx dx given that

1034"13863 log 4.2 = 14351, log44—14816 log 4.6= 1.526,
log 4.8 =1.5686, log, 5 = 1.6094, log, 52" 1.6486.

Evaluate I correct to three decimal places by Trapezoidal rule

1+ x
with #=0.5, 0.25, and 0.125. Use Romberg’s method to get an
accurate value for the definite iritegral. Hence find the value of log 2.
A reservoir discharging water through sluices ata depth A feet below
the water surface, has a surface area A for various values of h as
given below.

h () 10 11 12 13 14

A (in sq ft) 950 1070 1200 1350 1530

dhldt= =

. Estimate the time taken for the water le é:f'

from 14 to 10 feet above the sluices.
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ANSWERS
544 2. 1.6101
0.8687 . 4. 2425653

0.9981, 1.0006; 0.0019, —0.0006

(1) 1.8276551, 1.8278472, 1.827847, 1.8278475
errors: 0.0001924, 0.0000003, 0.0000005, 0.0000001
(i1) 4.05617, 4.05106, 4.05116, 4.05098

errors: —0.00522, ~0.00011, -0.00021, —0.00003

710 sq. ft 8. 25.4 miles
30.87 m/s, h=112.75 km 10.  296.7 yards .
5/3 miles o120 28192
59.68 cu. units 14 532m, 3 m/s?
1.0893 units 16. 1.8278

0.708, 0.697, 0.694: 0.6931 18. 29 min(approx.) -
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EXERCISE 10.1
Form the ditference equations by eliminating arbitrary constants. -
1. y=C3+C8& 3. p=CP+Cx+9
3. y=(C,+CnX-2). . 4 y=Cx+Cx+C,

Solve the following difference equations.

- ) AR 2y,.+z_ n+l+2y =0

6 y +4 yx+3 13y x+2 yx+l+ 12y 0

7. y+z+2yﬂ+4y =0

8. Au —S5Au +4u =0 .

9. wu,, +6u,+ 9"&2 - 4u,, - 12u,=0
10. yxwl - 9-IV.H-S-*- 30yz+2m4%yx+l + 24,?1; 0

P s TS 0,giveny,=landy = 5

12. -—'5u +8u, —4::#0 givenu, =3, 4, = 2,and u, =22
13. If Y satisfies the dlfference equation y,,, — @yt ¥,,= 0, k=1,2,3
- and the end conditions y, = y, = 0, show that non-trivial solution
exists when a =0, £Y2.
14. Ify satisfiesy,, - 2y cosaty, =0 forn=1,2,...andif
=0,y,=0, findy, y,, ¥,
Solve the following difference equations.

15 J"n-z--‘6-""x+l.*-8--}"1:.4x |

16. Yo~ Wt WS I,
17. u,—4u, +4u =3.2+54
18. u;ﬂ—4um+3un=2"+3"+7
19. yx+2—5yx+l+6yz=xz+x+l
20. Alu +2Au, +u =3x+2

21. Au +A2u = COSX

22, u(x+2)- 7u(x+1)+12u(x) COSX
23. u,,—Tu, —8u=2"n"

24, u,—2u_, +y =2

25. 2u,,+5u,,, +2u =2"+n

ANSWERS

Loy~ 11y+l+24y =
2. x(l+x)y+2 ?_x(x+2)y +(x2+3x+2)y+9 0
3.y _+4y +4y =0




Difference Equations 44 "

4‘ yx+3 - 3yx+2 + Byx-rl -yzz 0

wh

. 10,

11.

1.

16.
17.

18.

19.
20.

21.

22.

- 23

24,

25,

- Y =YY+ C2 ‘
- Y,=C +C(-1y+C3 + C(-4F

L]

y, = {Q 1{:0532-3;—7:-+C2 sin 21;1‘_} » - | A

—

1+J17J" [I—Jﬁ}"
+ G

2 2

#,= C,+C, (= 3F +(C, + CJ) (-2

y. = (Cl +Cx + Cx e+ C(3)

%=Q?+@[

), = cos—= + gin =
Y, 3 sm‘3
Y, =6+ (=3+np2"

. Y, =2 cosat ; y,=4 cos’ix—l 3 Y, = 8cos’a — 4cosa

P =C2HCA + —;‘iqx E

yn=C1+C22”+ ‘?‘2_ —n2~!

1, = (C, + C, x)2" + 3x(x— 1) 2524 § 4e1
| 7
w,=C,+C,3 - 204 Z3mi_ =
!
Y, =CZHCH + T +8rt15)

u =3x-4

B cos(x —2) —cos(x —1)
u =C, 2(1-cosl)

cos(x~2)—Tcos(x—1) + 12c65x_
24c0s2 ~182cosl +194

u =Cd4+C3 +

| 2" 2 2n 1
-u,,:’_CIS"'*'Cz(—I)‘— 9" n ——3—+,-3—

u,= C,+ Cpx + 2(x*— 8x + 20)

2

- N 2n 1 5
u = C,(-2y +cz[-~) + -1% 4 E[n’ —2n+-§)



EXERCISE 11.1

Using first four terms of the Maclaurin’s series find y at x=0.1(0.1)
(0.6) given that 2y’ = (1 +x) y*, y (0) = 1. Compare the values with
the exact solution.

Find the first six terms of the power series solution of y' = sinx + »*
which passes through the point (0, 1).

Given y' =3x + £ and (0) = 1, find by Taylor’s series }{0.1) and

2
1(0.2). | .
Using Taylor’s series method solve y/ =xy + )%, {0) =1 atx = 0.1,
0.2,0.3.

. ‘Solve by Taylor’s series method- of third order, the problem

¥ = +x02) e, W0)=1to findy forx=0.1,02,0.3.




10.

1.

12,
13.

14.
1S.

16.

17.

v
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,‘h

Employ Taylor’s method to obtain the approximate \‘aluc of y g [
x=0.2 for y = 2y + 3¢*, 0) = 0. Compare the numerical solutjoy,

. obtained with exact solution. '

Solve y' = )2 + x, (0) = 1 using Taylor's series method to compute
»0.1) and (0.2). | i

| dz
Solve _c!y_ =z—x, ™

% = y+x with ){0) = 1, 2(0) = 1 to get }{0.}) and
2(0.1), using Taylor’s method. |

. de
Given  ~Y-1=0and % +ix=0,1=0,x=0, y- |, evaluate

x(0.1), »(0.1), x(0.2) and y(0.2). o
Using Taylor’s series method, obtain the values of y at x=(0.1)0. B

—

2

0.3 to four significant figures ify satisfies the equation -&r—f- +xy=0

. dy 1 -
th’ _— o = =
given that e =3 and,_v. .l whgnx_ 0.

Evaluate the integral of the following problem to four significani

figures at x = 1.1(0.1) 1.3 using Taylor’s series expansion.
dy b s

—_— ———x =0;—= — -

a7 a de | =1 A=

Using Pic;rd’s method find )(0.2) given that y’ = x — yi {0)=1.
Using Picard’s method obtain a solution upto the fifth approximation
to the equation y’ = y + x; such that 3(0) = 1. Check your answer by
finding the exact particular solution. Also find ¥0.1) and 3(0.2).

Using Picard’s method find »(0.2) and 3(0.4) given that y’ = 1+
and (0) = 0. .

Use Picard’s method to approximate the value of y when x = (.1
given that y{(0) = 1 and y' = 3x + )2,

Using Picard’s method find the approximate values of y and z
corresponding to x = 0.1 given that y(0) = 2, z(0) = 1 and

— =yx+ — =X -y,
y -xtz, X )
Using Picards method obtain the second approximation to

toy” —x%y — x'y = 0 so that }(0) = 1, y’(0) = 0.5.
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ANSWERS
L.

X 0 0.1 0.2 - 03 0.4 .05 0.6
Approx. -
valueofy 1 1.055375 1.123 1.205125 1.304 1.421875 1.561

Exact

value of y 1 1.055 1.124  1.209 1.316 1.455 1.64
. 2 3 .4 5
2, y=1+x+3x +4x +“3 +23x L AR

2 3 8 15

3. 0. 1)—10665 ¥(0.2) =1.167196
4, 30.1)=1.1167,%0.2) = 1.2767, 1(0.3) = 1.5023
5. 3{0.1) = 1.0047, {(0.2) =1.01812, (0. 3) = 1.03995
6. 3(0.2)=0.811, exact value of (0.2) = 0.8112
7. 0.1)=1.1164, y(0.2)=1.2725
8. 3(0.1)=1.1003, z(0.1)=1.1102
9. x(0.1)=0.105, »0.1)=0.9997

x(0.2) = 0.21998,.3/(0.2) = 0.9972
10. »0.1)=1.050, y(02)-1099 ¥0.3)=1.145
11. (1.1)=1.100, »(0.2) = 1.201, 1(0.3) = 1306
12. 1(0.2) = 0.837
13. 0.1)=1.1103; 3(0.2) = 1.2428
14, »0.2)=0.2027, (0.4) = 0.4227
15. ¥0.1)=1.127
16. 1€0.1)=2.0845; z(O.—l)=0.5867

1 3
- 17.. y-1+'£x+zax

1110 EULER'S METHOD

Consider the differential equation

Y —fe | (11.32)

where y(x) =y,

Suppose that we wish to find successively y,, y,, . - -, ¥,, Wherg®
value of y corresponding to x = x_, where x_, = x, + mh, m =1, 2
being small. Here, we use the property that in a small interval, a



EXERCISE 11.2

Use Euler’s method and
when *¥= 0.1, given that

dy _y-x

—_— e

; o
dx  y+x > A0 =1 taking b=0.2,

Improved Euicr’s method to approximate y

Solve 'y’ = x + },
Euler’s method.

Using F:uler’s method solve Y=x+yin 0<x<] with h=0.1, if
N0) =1. Find the exact valueof yatx = |, using analytica] method.

Using Euler’s method find 1(0.6) of y’ = | — 2xy, given that »0)=0
taking h=0.2. |

M0) choosing the step le}igth 0.2 for y(1 .2) by

Solve y’ = =Y A0)=1by (i) Euler's method for (0.04) and (i)
Modified Euler’s method for 3(0.6). -

Solve ¥’ =x + y + xp, 10) =1 for H0.1) taking = 0.025, using
Euler’s method. - : '

. - Given that y’ = log(x + y) with M0) = 1. Use (i) Improved Euler’s

method to find 10.2), 3(0.5), (i1) Modified Euler’s method to find
1(0.2). ]




11.32  Numerical methods

9.  Use Euler’s method and its Modified form to obtain 10.2), 1(0.4)
and (0.6 correct to three decimal places given that y' = y — x2,

A0 =1.

10. Use Euler’s modified method to get 1{(0.25) given that )’ = 2xy,
- H0)=1.

I1.  Using Improved Euler’s method, solve
Y =x+[\yl, »0)=1in the range 0 <x < 0.6 taking s = 0.2.

12. Giventhaty =2+ \!(xy) and (1) = 1. Find J(2) in steps ofO 2 using
Improved Euler’s method.

3. GivenyM=x2+)2 0)=1, determine }{0.1) and 3(0.2) by Modified
Euler’s method.

'14. Solve 3V = y + ¢, 0) = 0 for y(O 2) 0. 4) by Improved Euler’s
" method.

15. Solve V' =y + x2 0) = 1 for 1(0.02), (0.04) and 3(0.06) using
Euler’s Modified method.

ANSWERS

1.0928, 1.0932

2. 44,4843,5 3393 5.90023, 6.538253, 7. 2670783 - 8.1017861,
9.0589647, 9.1039647, 10.257361

3. 1.1831808

|
| 4: 1.1, 1.22, 1.362, 1.5282, 1.7210, 1.9431, 2.1974, 2.4871, 2.8158,
‘ 3.1873 ; exact solution = 3.4366

|

5. 0.4748 6. 0.9603;0.551368

7. 1.1448 8. 1.0082, 1.0490 ; 1.0095
9. 1.2,1.432,1.686;1.218,1.467,1.737 .

10. 1.0625 11. 1.2309, 1.5253, 1.8851
12. 5.051 13. 1.1105, 1.25026

14. 0.24214,0.59116 15. 1.0202, 1.0408, 1.0619

1113 RUNGE'S METHOD

Let the differential equation be

' %ﬁ (6 ) Mx) =,




EXERCISE 11.3

Solve y’ = x — y given that y = 0.4 at x = 1 for 1(1.6) using Runge’s
method.

Using Runge’s method, findyatx=1.1 given -
& .

—_— ~4- =

e Ix+y (1) =12

Evaluate y(0.8) using Runge’s method given

=Jx+y ;y=04] atx=04

\

_Using second order Runge-Kutta method, find y at x=0.1,0.2 and

0.3 given 2y’ = (1 +x)?; 0)=1.
Find y(1.2) by Runge-Kutta method of fourth order given
Yy =xt+y* »(1)=1.5.Take h=0.1.

dy 2xy+e’

If — = 1) = 0, solve for y at x = 1.2, 1.4 using
I dc  x'+xet > A 4

Runge—Kutta method of fourth order.

Using Runge—Kutta method of fourth order findyatx=1.1, 1.2.

given that .
2y =2x+y; A1)= 2‘.
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11.

12.

13.

14.

15.

16.

17

18.

dy
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Fl;md yatx=0.1,0.2 usmg fourth order Runge—Kutta algorithm given
that

Y=ye=0; (0)=1.

Use Runge-Kutta method to evaluate y at x = 0. 2, 0.4, 0.6 given that

2 =102

Using Runge-Kutta method of fourth order, find 3(0.1), 0.2) given
that

&
de V=% M0)=2.

Solve 10y’ = x2 + )2, 1(0) = 1 to evaluate 3(0.2) and (0. 4) by fourth
order R—K algorithm.

.\

¥ =X X, =0, y=1h= 0.2, fndylandy using

_Gwen ;Z; = [V 7,2~
Runge—Kuttz;. method.

] : . - -
Solve -‘-g = x+y for x = 0.5 to z using R—K method with - M 0,

y,= 1 (take A= 0.5).
Use Runge—Kutta method of order four to find y atx= 0 1,0.2 given

that

x(dy + dx) = Y dx = dy) ; (0) = I

| Solve y) =x+ y, (0) =1to find y at x = 0.1, 02 0.3 using R K

method.
Solve the following for )(0.1), 3(0.2) using Run ge——Kutta a!gonthms
of (i) second order, (ii) third order and (iit) fourth order.

- Q 3 ' _
@ 5 ty=0:x0=1
(b) % +2y=x; )0)= |
Use second order Rurige—Kutta algorithm to solve % +xz2=0;
e -y =0atx=0.2,04 giventhaty=1,z=1atx=0.

Solve ik 1 +xz, Y forx=0.3, 0.6, 0.9 given tha

z=] atx=0 by R-K method. A




ATMIYA UNIVERSITY, Rajkot
Faculty of Science
Department of Mathematics

Question Bank
Academic Year: 2023-24

Pro _ra_;l-__ S
- ugr : M.Sc. Mathematics Semester: 111
se - .
C Code: 21IMMTDC301 Course: Financial Math 1
: athematics 1

© N n AW~

S [a—
1
. -

12,
13.
14.

15
16.
17.
18.
19.

20.
21
22.
23

Part A

Define the term market.
What d
do you understand by term financial derivatives.
What do you mean by the word "option"?
Define rho.
What is interest rate?
Define asset price.
Define holder and writer.
What do you mean by asset price?
Define random walk.
Diffusion equation is @ ...........
What do you mean by term dividend?

type of partial differential equation.

Part B

—

three difference between call and put options.

ask” or “Bid-offer.”
w to receive a guaranteed amount ‘B

State minimum
Explain the term “Bid-
How much one should pay no

T2
Write extension of Ito’s lemma if F = F(s,t)-

in detail the elimination and randomness.

Explain the situation of call option and put optionatt = T? .
Write and explain the boundary conditions of Black-Scholes equation for put option.
Discuss the possibilities of Black Scholes equation if we apply the concept of arbitrage

d supp! demand. ]
B i ificance of Black Scholes equation.

with oné dividend payment.

at the future time

Explain

tion
with an example.
th an example.

Explain the call op
Explain call option

Explain put option wi



24,

25.
26.

27.
28.

29,

30.
31.
32,
33.
34
35.
36.

40.
41.
42.
43.

Raj holds an option to purchase a lot of 50 shares of ABC company at Rs. 400. After
I year the price of the share becomes Rs. 300 and the cost of an option or upfront
premium is Rs. 200 per share then will Raj exercise the option? Why?

Write and explain key elements of option theory.

What i.s the present value of $1,000 received in two years if the interest rate is 12% per
year d_lscounted daily.
Explain in detail the forward contract.

Ms. Nosheen puts Rs. 10,000 in a savings account today, that pays 5% compounded
annually. How much will she have in her account after ten years?
Explain in detail the future contract.

Part C

Write types of financial markets and their dealings.
Why would anyone write the option?
Explain simple model of asset price.
Explain discrete dividend structure and derive the jump condition for the same.
Explain in detail the concepts of basic option theory in financial market.
Explain, why would anyone write the option?
Find stochastic differential equation for the following functions:
(i) F(s) =logs

(i) F(s)=As
(i) F(s) =s™
What is put-call parity?

State the assumptions of the Black Scholes model.

Derive Black Scholes partial differential equation.
Derive boundary and final conditions for European option.

Defined the dividend yield and explain the constant divide

derive Black Scholes partial differential equation correspond

yield structure.

ing to constant di

&J\‘*

nd yield structure. Also
vidend

As”



Sementes -1 .
> Queston Book ATIT 4=

( Adwnaneed Tobies i k’umbu"\w*g)
Code | RIMMTEC Yo )

Here are some practice problems in number theory. They are, very roughly,
in increasing order of difficulty.

1. (a) Show that n” — n is divisible by 42 for every positive integer n.

(b) Show that every prime not equal to 2 or 5 divides infinitely many of
the numbers 1, 11, 111, 1111, etc.

. Show that if p > 3 is a prime, then p? = 1 (mod 24).

. How many zeros arc at the end of 100017

[ - B

. If p and p? + 2 src primes, show that p3 + 2 is prime.
5. Show that ged(2® — 1,20 — 1) = 2¢cd(ab) _ 1 for positive integers a, b.

6. Suppose that a, b, ¢ are distinct integers and that p(r) is a polynomial
with integer coefficients. Show that it is not possible to have p(a) = b,

p(b) = ¢, p(c) = a.

7. A triangular number is a positive integer of the form n(n + 1)/2. Show
that m is a sum of two triangular numbers iff 4m + 1 is a sum of two
squares. (A-1, Putnam 1975)

8. For positive integers n define d(n) = n — m?, where m is the greatest
integer with m2 < n. Given a positive integer by, define a sequence b
by taking bix41 = b + d(bx). For whal by do we have b; constant for
sufficiently large i? (B-1, Putnam 1991)

9. d, e and f each have nine digits when written in base 10. Each of the nine
numbers formed from d by replacing one of its digits by the corresponding
digit of e is divisible by 7. Similarly, each of the nine numbers formed from
e by replacing one of its digits by the corresponding digit of f is divisible
by 7. Show that each of the nine dilferences between corresponding digits
of d and f is divisible by 7. (A-3, Putnam 1993)

10. Define the sequence of decimal integers a,, as follows: a; = 0; a3 = 1; ap+2
is obtained by writing the digits of a,+; immediately followed by those of
¢n. When is a,, a multiple of 11?7 (A-4, Putnam 1998)

11. Suppose > 1 is an intcger. Show that nt + 4™ is not prime.

12. (a) Let a and § be irrational numbers such that 1/a + 1/8 = 1. Then
the sequences f(n) = |an] and g(n) = [fn], n=1,2,3, ... are
disjoint and their union is the set of positive integers. (A classic due
to Beatty; variations of this appear again and again.)

(b) Show the following converse: if a, 3 are positive reals such that the
sequences f(n) = |an| and g(n) = [fn),n =1, 2, 3, ... are disjoint
and their union is the set of positive integers, then o, § are irrational
and 1/a+1/8=1.




13.

14.

15.

16.

If p is a prime number greater than 3 and k = |2p/3], prove that the sum

p p p
(5)+6)+@)
of binomial coefficients is divisible by p?. (A-5, Putnam 1996)
Find all positive integers a, b, m, n with m relatively prime to n such that
(a® + b%)™ = (ab)". (A-3, Putnam 1992)
Suppose the positive integers , y satisfy 942 + z = 3y? + y. Show that
z—y, 2c+2y+1,3z+3y+1are all perfect squares.

Find all solutions of "1 — (z +1)™ = 2001 in positive integers z and n.
(A-5, Putnam 2001)

s
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DSE Core 1: Differential Geometry
Question Bank
PG-Semester IV-Student
(1) Define: The tangent vector field
(2) Give an example of a regular curve.
(3) The Frenet-serret apparatus of the unit speed curve a(s) is
(4) Define: Unit speed curve
(5) Reparameterize the curve a(u) = (acosu, asinu, cu), where 0 <u <mbyt =tan %
(6) Check whether the curve a(0) = (cos, cos? 8, sinf) regular or not. If it is regular then
find the tangent at 8 = —.
(7N If g:[c,d] = [a,b] isa reparametenzatlon of a curve segment a: [a, b] = R® then prove
that the length of « is equal to the lengthof § = a - g.
(8) Show that a(t) = (sin3tcost, sin3tsint,0) is a regular curve. Also find the equation of
tangent line to aat t = E

(9) Prove that for fixed vectors u and vin R3, the curve a: R — R3 defined by a(t) = u+tv
is a straight line.

(10) If a(s) be unit speed curve with K (s) # 0, then prove that a(s) lies on a plane if all the
osculating planes are parallel.

(11) Define the tangent plane and tangent vector to a simple surface.

(12) Show that the Monge Patch is a simple surface.

(13) Define the following terms:
The Principal normal vector
The Curvature
The Bi-normal vector
The Torsion

(14) If g:[c,d] - [a,b] is a reparameterization of a curve segment a:[a,b] - R3 then
prove that the length of & is equal to the length of f = @ - g.

(15) Show that the Monge Patch is a simple surface.

(16) Obtain the first fundamental forms corresponding to x(u,v) = (u uv,v?), where

u,v>0.

Dr. . Borad
Dept of Mathematics,
Atmiya University
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Part A

1. Define marginal distribution function.

2. Write two properties of distribution function.

3. What is the r** moment about origin for Bernoulli distribution?

4. For Binomial distribution with p = i and n = 10. Find variance.

5.  Give an example of cycle of length 5.

6. Define Bayes theorem.

7.  Write probability mass function for binomial distribution.

8  Define probability density function of gamma distribution.
9  What do you mean by standard error. '
10 Define degree of freedom.
Part B
11. Find pandp, for the random variable X whose probability density function is
X
fx) = {E for0<x<.2_
0  otherwise _
12 Verify the function F(x) is a distribution function, defined as F(x) =
0 forx <0 .
[1 o forx 5 o Alsos fnd the probability P(X < 4) and P(X > 8).

13 The odd against A speaking the truth are 4: 6, while the odds in favour of B speaking the
truth are 7: 3. What is the probability that A and B contradict each other in stating the
same fact?

14 A and B plays a game in which their chances of winning are in the ratio 3: 2. Find A's
chance of winning at least three games out of the five games played.

15 An unbiased dice is thrown until 6 appears. What is the probability that it must be thrown
more than 5 times?

16

Derive formula of mean and variance for the Binomial distribution.




17

18

19
20

21
22

23
24

25

26

27

28

29
30
31

32

33

34

Define the following terms:

(i) Mutually exclusive

(ii) Independent events

(iii) Conditional probability

(iv) Cumulative distribution function.

Mean and standard deviation of a random variable X are 5 and 4, respectively. Find E(X?)
and standard deviation of § — 3X.

Find mean and variance of Bernoulli’s distribution.

Probability of hitting a target in any attempt is 0.6. What is the probability that it would
hit on fifth attempt?

Find mean and moment generating function for uniform distribution.

Show that for the exponential distribution f(x) = Ae™®,0 < x < 8 mean and variance
are equal.

Write steps for the test of significance.

In two sample of women from Punjab and Tamil Nadu, the mean height of 1000 and 2000
women are 67.6 and 68.0 inches, respectively. If population standard deviation of Punjab

and Tamil Nadu are same and equal to 5.5 inches, then can the mean height of Punjab and
Tamil Nadu women be regarded as same at 1% level of significance?

In a village ‘A’ out of random sample of 1000 persons 100 were found to be vegetarians.
While in another village ‘B’ out of 1500 persons 180 were found to be vegetarians. Do
you think a significant difference in the food habits of the people of the two village? (a =
0.01)

A man buys 50 electric bulbs of Philips and 50 electric bulbs of HMT. He finds that Philips
bulb give an average life of 1500hrs with a population standard deviation of 60hrs and
HMT bulbs give an average life of 1512hrs with a standard deviation of 80hrs. Is there
any significant difference between the mean life of two types of bulbs?

Suppose that a pair of fair dice are to be tossed, and let the random variable X denote the
sum of the points. Obtain the probability distribution for X ;

Find the probability distribution of boys and girls in families with 3 children, assuming
equal probabilities for boys and girls.

Find the distribution function F(x) for the random variable X of Problem 1.

Find the distribution function F(x) for the random variable X of Problem 2.

A random variable X has the density function flx)= -(;%1—) » Where —o0 < x < 0. (q)

Find the value of the constant c. (b) Find the probability that X? lies between 1/3 and 1.
The joint probability function of two discrete random variables X and Y is given by
f(x,y) = c(2x + y), where x and y can assume all integers such that 0 < x < 2,0 <
¥y<3,and f (x,y) = 0 otherwise.

(a) Find the value of the constant c. ©Find P(X > 1,Y <2).

(b)Find P(X = 2,Y = 1).

Find the marginal probability functions (a) of X and (b) of ¥ for the random variables of
Problem 6.

Show that the random variables X and Y of Problem 6 are dependent.
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36

37

38

39

40

41

42

43

45

46

Find the expectation of a discrete random variable X whose probability function is given
by

1 X

f(x) = (E) Jx=123,..)
Find (a) the variance, (b) the standard deviation of the sum obtained in tossing a pair of
fair dice.
The random variable X can assume the values 1 and—1 with probability 1 / 2 each. Find
(a) the moment generating function, (b) the first four moments about the origin. :
Find the first two moments (a) about the origin, (b) about the mean, for a random
variable X having density function

4x(9 — x?)

e e Ry <

f(x) - 81 0<x<3
0, otherwise

If 3% of the electric bulbs manufactured by a company are defective, find the

probability that in a sample of
100 bulbs, (2) 0, (b) 1, (¢) 2, (d) 3, (e) 4, (f) 5 bulbs will be defective.

Let X be uniformly distributed in -2 < x < 2 Find (a) P(X < 1), ®) P(IX — 1] 2 3).
Part C

The contents of urn I, II and III are as follows:

Um I: 1 white, 2 red and 3 black balls,

Um II: 2 white, 3red and. 1 black balls,

Um III: 3 white, 1 red and 2 black balls.

One umn is chosen at random and two balls are drawn, they happen to be white and red.
Find the probability that they are from '

(1) UmI (ii) Um I (iii) Umn IIL

Define moment generating function and find moment generating function of the given

. - : - e *,forx>0
random variable X whose probability density function is f(x) = 0. otherwise * Also

find the expression for py.
Derive mean and moment generating function for negative binomial distribution.

(i) What is the probability that 5* head obtained in 8™ toss?
(ii) Comment on the following: The mean and variance of geometric distribution are 4
and 3, respectively.

Define probability function of normal distribution. If X is normally distributed with a
mean of 2 and standard deviation 0.1, find P(|X — 2| = 0.01)? (use P(z = 0.1) =
0.0398)

The amount of time, in minutes, that a person must wait for a bus is uniformly between
0 and 15 min.

(a) What is the probability that a person waits fewer than 12.5 minutes?

(b) On the average, how must a person wait? Find mean and standard deviation.
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52
53
54

55

56

57

58

() 90% of the time, a person must wait falls below what value?

Write properties and applications of t-distribution.

The manufacturer of a certain type of bulbs claims that these bulbs have a mean of 25
months. A random sample of 6 such bulbs gave the following values: 24, 26, 30, 20, 20,
18. Can you regard that claim of manufacturer is valid at 1% level of significance and

also verify the result with p-value.
Explaill Chi'squﬂfe distriln Itin'l'l wiﬂ‘\‘ its uses

Al A lall i uais

The sales of data of an item in six shops before and after a special promotional campaign
are as under:

Shops A|B|C|D|E |F
Before campaign | 53 | 28 | 31 [ 48[ 50 [ 42
After campaign | 58 | 29 |30 [ 55 | 56 | 45

Did the campaign male any significant difference in sale at 5% significant level?

The cumulative distribution function of a continuous random variable X is given by
0 forx<0

F(x) = [xz for 0 < x < 1. Find probability density function and P (3 < X <2).
lforx>1 z °

State and prove Bayes theorem.

Derive formula of mean and moment generating function for geometric distribution.

(i)  What is the probability that 5™ head obtained in 8% toss?
(i)  If mean of the Poisson distribution is 4 then find P(A — 20 < X < 1 + 20).
The manufacturer of a patent medicine claimed that it was 90% effective in relieving an

allergy for a period of 8 hours. In a sample of 200 people who had the allergy, the
medicine provided relief for 160 people.

(a) Determine whether the manufacturer’s claim is legitimate by using 0.01 as the level
of significance.
(b) Find the P value of the test.

The mean lifetime of a:sample of 100 fluorescent light bulbs produced by a company is
computed to be 1570 hours with a standard deviation of 120 hours. If y is the mean
lifetime of all the bulbs produced by the company, test the hypothesis u=1600 hours
against the alternative hypothesis u # 1600 hours, using a level of significance of (a)
0.05 and (b) 0.01. (c) Find the P value of the test.

An examination was given to two classes consisting of 40 and 50 students, respectively.
In the first class the mean grade was 74 with a standard deviation of 8, while in the
second class the mean grade was 78 with a standard deviation of 7. Is there a significant
difference between the performance of the two classes at a level of significance of (a)
0.05, (b) 0.01? (c) What is the P value of the test?

The mean height of 50 male students who showed above-average participation in college
athletics was 68.2 inches with a standard deviation of 2.5 inches, while 50 male students
who showed no interest in such participation had a mean height of 67.5 inches with a
standard deviation of 2.8 inches. (a) Test the hypothesis that male students who
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60

61

participate in college athletics are taller than other male students. (b) What is the P value
of the test?

Two groups, 4 and B, each consist of 100 people who have a disease. A serum is given
to Group 4 but not to Group B (which is called the control group); otherwise, the two
groups are treated identically. It is found that in Groups 4 and B, 75 and 65 people,
respectively, recover from the disease. Test the hypothesis that the serum helps to cure
the disease using a level of significance of (a) 0.01, (b) 0.05, (c) 0.10. (d) Find the P
value of the test.

A sample poll of 300 voters from district 4 and 200 voters from district B showed that
56% and 48%, respectively, were in favor of a given candidate. At a level of significance
of 0.05, test the hypothesis that (a) there is a difference between the districts, (b) the
candidate is preferred in district 4. (c) Find the respective P values of the test.

A test of the breaking strengths of 6 ropes manufactured by a company showed a mean
breaking strength of 7750 Ib and a standard deviation of 145 Ib, whereas the
manufacturer claimed a mean breaking strength of 8000 Ib. Can we support the
manufacturér’s claim at a level of significance of (a)-0.05, (b) 0.01? (c) What is the P

value of the test? -

i~
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1 marks:

The derivative of branch of logarithm function f(2) is ...

2. What is the equation |z — i| = 5 represents?
3. LetG c C beopenand f: G — C be continuously differentiable with primitive F: G — C and
y:[a, b] = C be rectifiable path. If y is closed curve then [ [, f=..
4 exp ( ) has ..... singularity at z = 0.
5. The number of roots of the equation z° + 3z° +1=0in1<|z| < 2is
6. For a complex number z, z?=(z)? ifandonlyifzis.........
7. Lety:[a b] » C be a bounded function. What is the relation between v(y: P) and
v(y: Q) if P and @ are partitions of [q, b] such that Pc Q?
8. Letf:Gc €~ C becontinuous with primitive F: G - € and y: [a,b] - € bea
rectifiable curve. Then [, f=........
9.  Define removable singularity of a function f(z).
10. Res (sm ( ) 0)
5 Marks/ 7 marks
1. Define branch of a logarithm.
Prove the following statement: If G © C is open and connected and, f is a branch of log U
G then, the totality of branches of log z are the functions f(z) + i2km; k € Z.
2. What do you mean by domain of a complex function? *
Raj)

Deceribe the damain nof the fimefinone:



10.

11.
12.

13.
14.
15.
16.
L7

18.
19.
20.

2241
ii =2
P th( i 2 b] - C is a function of boundeq v Wiation
rove &
at every non decreasing function y: [ s 1 and f(2) = zn

(i) Is y smooth?
(i)  Evaluate [ 2" dz

State and prove maximum modulus theorem.
2 e o omvzeClzd <1
Show that Iﬂ H;E:z_ ds=2mvee I ingular point and determine

n at its isolated S!

int or an essential singular point,

ctions give

; . f the fun
Write the principal part ot the ovable singular PO!

whether that point is a pole, a rem
o 2
9 5=
- 1
i) z.exp = ' N
Y K aisa removable singularity if and

int Z =
If f has an isolated singularity at @ then, the POl

only if lim(z — ) (2) = 0

& - zo)"f(z

I f has a pole of order .t 7o ther, Prove that Res(f(2),20) = Gz 1)r dzn—1 L @~ 2)"f (@)
as ap ’

Evaluate:
(i) Res( ,poles)
(i) Res (z—(e—_—ﬁﬂ)

Discuss the mapping W = zt

State and prove Cauchy Riemann conditions for a function to be analytic in polar
coordinates.

Explain Riemann Stetljes integral

Show, by an example, every path need not be a rectifiable path

State and prove Cauchy’s integral formula first version

State and prove Cauchy Goursat Theorem

Describe the Lallrent Series development Of the ﬁmction (Z
’ in the anni(a, R = R,) as f(z

Classify th i ities usi i
ify the types of singularities using Laurent’s series

State and prove Cauchy Residye Theorem

Evaluate-
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23
24

25
26
27
28
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31
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34
35
36

37
38

39

40

41.
42.

() Ilzl-z tanzdz
(i) J'Iz|=2 (:_ :)r dz

(iii -
) I|z+2]=3 23(z+4)

Find the cube root of unity.

Obtain Cauchy Riemann conditi
u+iv.

ons in Cartesian coordinates for the analytic function f (2) =

State and prove “Fundamental Theorem of Algebra”.

Use Leibniz rule to evaluate fo

Whi -
ich subset of the unit sphere S correspond to the real and imagin

dsVzECIz|<1

inary axes in C ?

State and prove the Fundamental Theorem of Calculus for line integral.

Derive the formula for finding the residue of f(2) at z = Zo when the order of the

pole is m.

State and prove Cauchy’s Residue Theorem.

Apply Rouche’s theorem to find the number of roots of

in the first quadrant.

Prove the statement: If f has a pole

e L0 0 g F0D

(n-1)!dz"?
Discuss the mapping w = z"

Give an example of a path

the equation z® + 3z3+7z+5=0

of order n at zg, then Res(f(2), o)
)

which is not rectifiable.

Explain Riemann Steieltjes integral.

State and prove Morera’s theorem.

State and prove: “Cauchy’s integral formula

2r do
Evaluate fu s

Classify and explain the isolated singul

Show that fo e

Classify the types 0

f singularities at Zp in detail, with the help o

». the first version.

using Cauchy’s residue theorem.

arities using Laurent’s series.

. @ > 0. (Use Cauchy’s residue theorem)

f Laurent’s series in

ann(zo; 0, R) for the function f(2) = 22w @a (z — Z)™.

3z2+2

Using Cauchy’s Residue Theorem, evaluate IIZ! -4 G-DE49)

Obitain all the solutions of the equation w = e”

If S is a mobius transformatio
and the inversion.

n then prove that S is the composition of translafighé



43.

44,

45,

46.

47,

48.

49,

50.

51

32
53.

54.
5,
56.
<1
58.

59,
60.

Lety: [a,b] > C be of bounded variation.

If P and Q are partitions of [a, b] and P c Q then
show that v(y, P) < v(y,0Q)

. . I-l
Prove by Leibnitz’s rule, jj"a—;_-! ds=2m, VzeC, |z =1

Evaluate [ !%%5 dz; y(t) =1+ %e" ; 0<t<2n

State and prove Fundamental theorem of Algebra

Prove: If f has an isolated singulari

ty at zq then the point zg is a removable singularity if
and only if zh'? (z=2zp)f(z) =0
=Zp

Prove that a rational function has no singularities other than poles.

Using Cauchy Residue Theorem evaluate [} 224z gy
lz-1|=1 z2-1
Show that the roots of 1622

=2+ 8 = 0 all lie in the annulus between |z| = % and |z] =1

If G € C is open and connected, and f is a branch of logz on G then the totality of branches
of logz are functions f(z) + i2km; ke z

State and prove the sufficient condition for a function to be analytic.
Discuss the mapping w = -21;
Describe the Riemann Stieltjes integral with proof.

Show by example that every path need not be a rectifiable path.
State and prove Morera’s theorem.

Explain the classification of singularities with proof,

3 - -
Find the residues of the function (T—?)(Tz—m at their poles and at infinity, and hence find

their sum.

State and prove Cauchy Residue theorem

2r_df _ 2m
Show that -rO 2+cosf 3

o=
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1 Part A - Answer the following Questions. [1 Marks]
: I. LetV and W be any two n-dimensional vector spaces over F, then dim(Hom(V, w))=_
A) dimV B) dimW C) n D) None
2. LetV be any n-dimensional vector space over F, then dim(H om(V, V)) =___.
A) dimV B) dimW C) n? D) None
3. LetV be any n-dimensional vector space over F, then dim(Hom(V, F N=__
Depends on dimension
A dmV  B) dmW C) n D)
4. AnelementT € A(V) is said to be right invertible if there exists an S € A(V) such that
Insufficient
A TS=1 B =
) S ) ST=1 C) Information D) None
5. LetV be a vector space over F and T € A(V). A subspace W of V is called invariant under T if
A) TW)cW B) TW)=W C) BothAandB D) None
6. LetV be a vector space over F and T € A(V). A subspace W of V is invariant under any T
ifw=_2
A) {0} B) V C) BothAandB D) None
7. IfW is invariant under S and T then W is invariant under
A) S+T B) as C) BothAandB D) None
' 8. A matrix (a;;) € Mn(F) is said to be upper triangular if a; ;= 0.
A) Vi<j B) Vi>j ) Vi=j D) None
9. Eigen values of lower triangular matrix is
All its . )
A) 0 B) diagonal 0 1 D) All its lower diagonal
entry entry
10. Eigen values of Nilpotent matrix is
A) Only1 B) 0 C) Unimodular D) +1
11. Two linear transformation in Az (V) having all their characteristic roots are in F are similar if
and only if
They have
They have same
) Jordan block B) sa-me C) BothAandB D) None
Eigenvalues
12.  Two nilpotent linear transformations are similar if and only if they have the

A) Only two B) 0 C) Only one D) Same




10.

14.

15.

16.

17.

18.

19.

20.

2l;
2.
23.
24.
25.
26.

21

28.

29,

30.

All UIC Eigelivalubs UL Ulllldl y 13diiia 22

A) Sometimes-1 B) paalan C) BothAandB D) Unjmodular L 5
' 1

The Eigenvalues of skew Hermitian matrix 1s
Purely

C) Positive real D) None
A) Complex B) imaginary
Which of the following is true?
Trace is always .
sum of the eigen In"eft'ble If trace is 0 then \
A) Values of a matrix y DRSNS ey e el D) BothBang, |
counted according having zero non invertible
to their trace
multiplicity
Determinate of any matrix is always
Product of entries .
A) on the maj_n B) Pr OduCts Of its C) BOth A alld B D) NO]]C
diagonal eigen value
If T is a Harmitian then iT is
s Skew In sufficient
A) Harmiti 5
) Hamitis - B) Harmitian 9 information ¥ Hem
KT eAW)is unitary if and only
; In sufficient
A) T'=] B T e] Cy .
) ) information D) None
A unitary transformation is
A) Nonsingiar  B) Singular c) Depends on
) Transformation D) None
Inverse of unitary matrix is always
; Skew
Define linear transformation.
Give any two €xamples which are always invariant under
an €
Define minimal polynomial, TTE AW,
Define the determinate of a matrix,
Define inner product space.
What is the difference between regular elements ang sin .
terms of their range, in {inite-dimensiong] cases? Bular clements PrakRs
IfA € F is a characteristj t i s
e :j;) HiSHC root of T then) is 4 poot of minima] Polynomial forT

;
List all the fundamental properties of trace,
All the eigenvalues for a unitary matrix are




rart b - Answer the following Questions.

1.
2.
g 2

10.
11.
12,
13,

14.

15

16.

17.

[5 Marks]
Write short note on algebra

Define rank and Let S, T € A(V). Then show that r(TS) < r(T) and r(ST) < r(T)
Let T € A(V) and all characteristic roots of T are in F, then show that T satisfies a non trivial
polynomial of degree n over F.

Show that If T € A(V) has all its characteristic roots are in F, then there is a basis of Vin

which the matrix of T is triangular.

Let M be a subspace of a vector space Vand T € A(V) be nilpotent. If dim(M) = mand M
is cyclic with respect to T, then show that dim(T*M) = m — k forallk < m.

Find the invariants of the linear transformation T : F3 - F3 defined by T(x,y,z) =
(v,2,0), where x,y,z € F.

Write all possible J.C.F. of an operator T whose characteristic polynomial is

C(x) = (x—2)%(x—3)*

Write all possible J.C.F. of an operator T whose characteristic polynomial is

C(x) = (x—7)¢.

Show that the linear transformation T on V is unitary if and only if it takes an orthonormal

basis of V into an orthonormal basis of V.

State and prove any three properties of adjoint of a linear transformation.

Write short note on linear transformation.
Explain method of obtaining linear transformation from matrix with one example.

Let V be a finite dimensional vector space over F and let T € A(V). Let W be a subspace of V
which is invariant under T. Then T induces a map T: V/W — V/W defined by

T(v+ W) = Tv+ W,Vw € W, then show that T is well defined and T € A(V/W).

Let V be an n-dimensional vector space over F. If T € A(V) has all its characteristic roots (or
roots of the minimal polynomial) of T are in F, then show that T satisfies a polynomial of
degree n over F.

Let M be a subspace of a vector space Vand T € A(V) be nilpotent. If dim(M) = mand M
is cyclic with respect to T, then show that dim(T*M) = m — k for all ‘k <m.
If two rows of A = (a;) € My(F) are equal (ie., vy = vs for r = s), then show
that det(A) = 0.
Let C(X) = (x—2)%(x— 3)3 and M(X) = (x — 2)%(x — 3)? for some operatghs
possible Jordan Canonical form of T.




18.  Write all possible J.C.F. of an operator T whose characteristic polynomial is
Cx) = (x-3)%
19. State and prove any two properties of Nilpotent transformation.
20.  State and Prove any two properties of unitary transformation.

Part C - Answer the following Questions. [7 Marks]

1.  LetP(x) € F(x). Then prove that P(A) = 0 & P(A) = 0.
2. Prove that a is a characteristic root of A & ais a characteristic root of A’.

3. Prove that Interchanging two rows of a matrix changes the sign of its determinate

4. Explain the definition of determinate for n = 4.
5. Whatis a field of characteristic n? Explain it with an example.

6.  LetV be a finite dimensional vector space over Fand T € A(V). If'y € F is a root of the
minimal polynomial for T. Then y is a characteristic root of T.

7. LetV be a finite dimensional vector space over Fand T € A(V). If all the characteristic
roots of T are in F, then T satisfies a polynomial of degree n over F.

8. IfT € A(V) is nilpotent and a € Fsuch that a # 0 then prove that al + T is regular and
its inverse is a polynomial in T.

9.  State and prove any three properties of triangular linear transformation.

10.  Give an example of nilpotent matrix of order 3 and find the corresponding linear
transformation of the same.

11. IfS,T € A(V) are similar then show that they have the same rank i.e., (S) = r(T).
What about the converse?

12.  Prove that S € A(V) is regular if and only if whenevervy, v,, ..., v, in V are linearly
independent, and then Svy, §v,, ..., Sv, are also linearly independent.

13.  LetV be any finite dimensional vector space over F and T € A(V), then p(x) € F [x] is
minimal polynomial for T if and only if for any other polynomial h(x), satisfied by T
we have p(x)|h(x). ’

14. Define unitary transformation and show that its characteristic roots are unit modulus.
15. For A, B € M, (F), show that det(AB) = det(A) det(B).

16. Show that the determinate of a triangular matrix is the product of its entries on the main
diagonal.

17. The given matrix is in Jordan form. State its characteristic polynomial and its min;
polynomial. (with reason) inimal

As”



5 0 0 0
0 2 1 0
0 0 20
0 0 0 3
18.  LetV be a finite-dimensional vector space over Fand T € A(V) be nilpotent. Then show
that the invariant of T is unique.
19.

State and prove any two properties of the transpose of a matrix.

20. Find the symmetric matrix associated with quadratic forms:
l.xy +yz+xz
2. —y? — 222 + 4xy + 8xz — 14yz.
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Q-1 Determine whether the statement ~A A B = ~(A V B) is a tautology or not.
Q-2 Prove that the statement (p=>q) <(~q=~p) is a tautology..
Q-3 Write the truth table for PA(QVR) = (P AQ) V(P AR).
Q-4 Write the truth table for ~(P A Q) = ~P v ~Q.
Q-5 Convert CFL to CFG:
(Da™p", n=1
(Z)anbn+2, n=>0
@ya™*h®. a0
4) a®*3p*, n >0
(5) a™ ", m>n, n=0
(6) a™b*,m=n, n=0
(7) ww® Uw(a+ b)wR
@) w/ n,(w) =n,(w)}
®)a™b™c", myn=0
Q-6 Draw FAs that generate the following languages on Y, = {0,1}
(10) Language of all strings that ends in 00
(11) Language of string that ends in 10
(12) Language of string that contain at least two zeros
(13) Language does not containing string that ends with 01
(14) Language of all string doesn’t contain 00 as substring
(15) Strings containing even numbers of zeros
(16) Language of string exactly 2 zeros
Q-7 Write the truth table forp —-q=~pVq
Q-8 Write the truth table for p<>q=(pAq)V(~pA~q).
Q-9 Draw the Hasse Diagram of (D12./), (D30./)> (Dso,/), (D1030./)-
Q-10 Find FA that recognize languages (1) Ly UL,, (2) Ly NL,, where {L, = x €
£0,1}*/x doesn't contain 00} and {L, = x € {0,1}*/x ends in 01}
Q-11 Prove that (N, <g;,,) is distributive.
Q-12 Test whether the following arguments are valid or not.

(i) (i)




p 2

=q r—-s
~r=H tV~s
~q ~tVu
T ~U
.'.~p

Q-13 Write a short note on a single error detecting code that can transmit eight alphabets.

Q-141f (L, <) is a lattice then prove that L is modular if and only if any sublattice of L is
not isomorphic to pentagonal lattice,

Q-15 Describe the language of Non-Palindromes and find CFG.

Q-16 Prove that a code C can correct all combination of k or fewer error if and only if
d(C) = 2k + 1.

Q-17 Minimize the following expressions using K-map.

(1) x'yz' + x'yz + xy'z' + xyz' + xyz,

(2) A'B'C'D' + A'B'CD' + A'BC'D' + A'BCD + AB'C'D’ + AB'CD’ +

ABC'D' + ABC'D + ABCD' + ABCD + A'BCD’.

Q-18 Describe the language L = {x € {0,1}"/x = 0'170* with j > i + k} and find CFG.
Q-19 Derive Karnaugh Map method for simplification of Boolean Expression.
Q-20 Let p and q are two statements. Then prove the followings:

() p2>qg=(~pvyg)

() ~(@Vvaq) =(~p)A(~q)

(i) peg=@->9A(G-Dp)

o

Dr. Neha P. Jamvecha
Dept of Mathematics,
Atmiya University
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Course: 2IMEEPCC201 — Advanced Power Electronics

Ll

© N W

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

What Is The Primary Function Of AC To AC Voltage Converters?
Name One Application Where AC To AC Voltage Converters Are Commonly Used.

Define Three-Phase AC Regulators And Provide An Example Of Their Use.

Explain The Concept Of Phase Angle Control In The Context Of TRIAC-Based Single-Phase
AC Regulators.

How Does A TRIAC-Based Single-Phase AC Regulator Control The Output Voltage?

What Is The Significance Of Phase Angle Control In Power Electronics?

Briefly Describe The Working Principle Of AC To AC Voltage Converters.

Give An Example Of A Practical Scenario Where Three-Phase AC Regulators Are
Advantageous.

How Does Phase Angle Control Contribute To The Regulation Of Output Voltage In TRIAC-
Based Systems?

Name A Device Commonly Used For Phase Angle Control In AC Regulators And Briefly
Explain Its Operation.

Explain The Fundamental Concept Of AC To AC Voltage Converters And Their Significance
In Power Electronics.

Compare And Contrast Single-Phase And Three-Phase AC Regulators, Highlighting Their
Applications And Advantages.

Discuss The Operating Principles Of A Three-Phase AC Regulator, Emphasizing Its Role In
Controlling Alternating Current.

Describe The Key Components And Working Principles Involved In Phase Angle Control In
TRIAC-Based Single-Phase AC Regulators.

Mlustrate The Application Scenarios Where AC To AC Voltage Converters Are Preferred Over
Other Types Of Power Converters.

Elaborate On The Challenges And Limitations Associated With Three-Phase AC Regulators
And Potential Solutions To Address Them.

How Does Phase Angle Control Impact The Output Waveform In TRIAC-Based Single-Phase
AC Regulators? Explain With Relevant Diagrams.

Explain The Fundamental Operation Of AC To AC Voltage Converters And Discuss The Key
Components Involved In Their Design.

Compare And Contrast Single-Phase And Three-Phase AC Regulators, Highli
Respective Advantages And Applications.




20.

21.

22.

23.

24.

25.

26.
27.

28.

Give The Concept Of Phase Angle Control In TRIAC-Based Single-Phase AC Regulators,
Discussing Its Significance In Controlling Output Voltage And Current.

What Is The Primary Function Of A Cycloconverter?

Briefly Explain The Operation Of A Three-Phase To Single-Phase Cycloconverter.

In A Three-Phase To Three-Phase Cycloconverter, What Is The Significance Of The Control
Circuit?

Differentiate Between Three-Phase To Single-Phase And Three-Phase To Three-Phase
Cycloconverters.

What Role Does The Control Circuit Play In Regulating The Output Of A Three-Phase To
Three-Phase Cycloconverter?

Explain The Basic Concept Of Cycloconverters And Their Applications.

Compare And Contrast Three-Phase To Single-Phase Cycloconverters With Three-Phase To
Three-Phase Cycloconverters. Highlight Their Advantages And Limitations.

Discuss The Key Components And Operation Of The Control Circuit In Three-Phase To
Three-Phase Cycloconverters. How Does The Control Circuit Contribute To The Overall
Performance Of The System?
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Course Code: 21BMTCC202 Course: Advanced Calculus

PartA

True/False: If iterated limits of a function of two variables are equal then limit of function
exists.

2 | Define: Continuity of function of two variables.
3 | Find the first order partial derivatives of f(x,y)=x'y—2x? +x? -7 ata point(0,1).
4 | Directional derivative of f(x,y)=x*+y*-xy—1 atapoint(2,1) in the direction of

Eap

2°\2 '

5 | State: Young’s Theorem.
6 6 .

Degree of Homogeneous function f(x,y)=sin™ (x’ ?y’ ] is
T

Evaluate [ sin’ 6.cos® 646 .

0

e

Find [ cos® 66 .

0

9 13

Find 8| —,—|.

Ay (2 2)

10 | Write Legendre’s duplication formula.
11 x+y_

Fy20)x—y —
12 xy

x,y)#(0,0) . .
True/false : f(x,y)={x*+)’ (e 7)#( is continuous at (0,0)
0 (x»=(000

13 ]im tm_l (i] —

(x.y)(=.1) y
14 _ R

What is the degree of homogenous function f(x, y) = ¥ o
15 x y 0z Oz

If z=—+=then x —+y—= .

Ty x ax "o

16 | Directional derivative of f(x,y)=x*+y>—xy—1 ata point(2,1) in the directio

F%)—




17

Using definition of limit prove that lim x?y=3.

(x,¥)—(-1,3)
18 2x—
S5 )00 o ,
If f(x,y)={x*+y then discuss the continuity of f(x,y) at a point (0,0).
0 (x! y ) = (Os 0)
19 Ou 0'u
Ifu=log(x* +y )+tan"( ] find the value of—+—
x &’ o’
20 2
If y'-3ax® +x* =0 then prove that%v-+ 2’ =0.
21 | State and prove Euler’s theorem for homogeneous function of two variables.
22 | Expand e*cosy in powers of x& y up to three degree.
23 x
Evaluate [ cos 39 sin’ 6646 .
0
24 £
Evaluate jsm’ O(1+cos0)'déb .
0
25 x
Evaluate jsin6 Bcos' 6d6 vsing Beta-Gamma function.
0
26 L] p-
Provethatﬁ(p,q)=f( Sy ¥p>0.4>0.
0
27
If 8= r"e “’ & [ —J s then find value ofn.
5 If u=¢(x* +2yz,y* +22x) then prove that(y? —zx)g%+ (x* _@)%4.(22 ﬁxy)% =0
29 | If the function z= f(x, y) possesses the first order partial derivatives in the domain D then,
prove that z is differentiable in domain D.
30 L &
A
If =sin™ x, +y, then prove that x@ﬂz@:Ltanu
3. .3 ox "oy 20
x5+
31 ) o ; 25
Find the length of the shortest line from the point | 0, 0,—9— to the surface z = xy .
32 | State and prove Taylor’s theorem for function of two variables
33 Z T
Derive reduction formula for J‘tan 6d6 (n>2) and using it find the value of j tan’ 8d6.
34 x

2
Derive reduction formula for _[ sin” xdx.




| 35 |

(i)Prove that js’m"’ Ocos” 9dg =121 2
0

1
dx .
1+x*

(ii)Evaluate j
0

36

Evaluatel-l .
2

37

IfO=t"e" &—172[1'2 ﬁ) = 6—9 then find value of n.
ror or ot

38

3

- ou 2.2.2
If u=e™” thenprovcthatax = -(l+3xyz+x Yz )u.

39

State and prove Euler’s theorem for homogeneous function of two variables.

40

.__l
If u=(1-2xy+y*)?, find the value of %[(l—x’)%]+§[y1%]_

4]

Find the length of the shortest line from the point (0, 0, —255—] to the surfacez = xy .

42

1 1

4 4
- *Y_ | then prove that x@+y@=-l—tanu
38 ot o "oy 20
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Engineering

QUESTION BANK

UNIT I : Basic Concepts Of Electricity

=

State & Explain Ohm’s Law And Give Its Limitations.

2. State And Explain Kirchhoff's Laws.

3. Derive The Formula To Convert A Star Network To Delta Network For
Resistance.

4. Derive The Formula To Convert A For Delta To Star Conversion For

Resistance.

Give Comparison Between Series & Parallel Circuit.

6. Discuss Current Dividing Rule & Voltage Dividing Rule.

7. Explain How Ac Sinusoidal EMF Is Generated? Derive Its Equation E =
Em*sin(wt)

8. Define: RMS Value , Peak Factor , Average Value , Form Factor, Frequency,
Power Factor

UNIT II : Single Phase And Three Phase A.C. Circuits

9. State & Explain Faradays Law Of Electromagnetic Induction.

10. Prove That Pure Resistive Circuit Has Unity Power Factor. Draw The Wave
Forms Of Voltage, Current And Instantaneous Power.

11. Prove That Current In Purely Capacitive Circuit Leads Its Voltage By 90°
And Average Power Consumption In Pure Capacitor Is Zero.

12. Prove That Current In Purely Inductive Circuit Lags Its Voltage By %

Average Power Consumption In Pure Inductor Is Zero.




13.

14.
15.
16.

17.

18.

Explain Series R-L-C Circuit With The Phasor Diagram For XL > XC; XL < XC
& XL = XC.

Explain R-L Series Circuit With Neat Diagram.

Explain R-C Series Circuit With Neat Diagram.

Establish Relationship Between Line And Phase Voltages And Currents In
Balanced Star Connection. Draw Complete Phasor Diagram Of Voltages And
Currents.

Establish Relationship Between Line And Phase Voltages And Currents In
Balanced Delta Connection. Draw Complete Phasor Diagram Of Voltages

And Currents.

Necessity And Advantage Of Three Phase System.

UNIT III : Electrostatics and Electromagnetism

19.

20.
21.

22.

23.

24.
25.

26.
27.

Explain (I) Electric Field Intensity, (II) Electric Potential, (III) Permittivity,
(IV) Capacitance

Derive Equation For Energy Stored In Capacitor.

Explain Charging Of A Capacitor With Derivation Of Equation Of Voltage

Across It.

Explain Discharging Of A Capacitor With Derivation Of Equation Of Voltage
Across It.

Derive An Expression For The Equivalent Capacitance Of Parallel Plate
Capacitors When They Are Connected In (I) Series And (II) Parallel.

Give Comparison Between Electrical Circuit And Magnetic Circuit.

Define Co-Efficient Of Coupling. Derive The Relation Between Self And
Mutual Inductance.

Explain Charging Of Inductor Also Derive Its Equation.

Explain Discharging Of Inductor Also Derive It's Equation.




UNIT IV : DC Machine And Transformer

28.
29.

Explain Faradays Electromagnetic Induction laws.
Give Statements Of Following Fundamental Electrical Laws To Electrical

Circuits.

Fleming's Left Hand Rule | Fleming’'s Right Hand Rule | Screw Rule Lenz Law

30.
31.
32.
33.
34.
35.
36.
37.
38.

39.

40.

41.

Give Classification of DC Machine.

Explain Working Principle of DC Machine (Generator & Motor).

Explain Construction and basic parts of DC machine in detail.

Explain types of Armature winding in DC machine.

Derive the equation of Generated EMF for DC machine.

Discuss Applications of DC machine.

Explain Types of DC Generator in detail.

Application of DC motor.

A 4-Pole Generator, Having Wave-Wound Armature Winding Has 51 Slots,
Each Slot Containing 20 Conductors. What Will Be The Voltage Generated In
The Machine When Driven At 1500 RPM Assuming The Flux Per Pole To Be
7.0 mWhb ? (Also Calculate EMF If Machine Is Lap Wound)

An 8-Pole D.C. Generator Has 500 Armature Conductors, And A Useful Flux
Of 0.05 Wb Per Pole. What Will Be The E.M.F. Generated If It Is Lap-
Connected And Runs At 1200 RPM ? What Must Be The Speed At Which It Is
To Be Driven Produce The Same E.M.F. If It Is Wave-Wound?

A 4-Pole, Lap-Wound, D.C. Shunt Generator Has A Useful Flux Per Pole Of
0.07 Wb. The Armature Winding Consists Of 220 Turns Each Of 0.004 Q
Resistance. Calculate The Terminal Voltage When Running At 900 R.P.M.

A Four-Pole Lap-Wound D.C. Shunt Generator Having 80 Slots With 10
Conductors Per Slot Generates At No-Load An E.M.F. Of 400 V, When Run At
1000 RPM. How Will You Obtain A Generated Open-Circuit Voltage Of 220
v?




UNIT V : AC Machines & Earthing

42.
43.
44,
45.
46.
47.
48.
49,
50.
51.

Faculty

52.

53.

54,

Explain Types And Need Of Transformer.

Derive EMF Equation Of Transformer.

Compare Core Type And Shell Type Transformer.

Explain Types Of Rotor Of Induction Motor For 3- Phase.

Explain Working Of Induction Motor.

Why 1-Phase Induction Motor Is Not Self Starting?

Write Types of 1-Phase Induction Motor And Explain Anyone In Detail.
Application Of Induction Motor (1 Phase & 3 Phase)

What Is Earthing? And Why It Is Necessary?

Write Various Methods of Earthing And Explain Anyone Method In Detail.

Example 1. The maximium flux density in the core of a 230/3000-volts, 30-Hz single-phase
transformer is 1.2 Wb/ Ifthee.m.f. per turn is § volt, determine

(1) primary and secondary turns (it) area of the core,

Example,  The core of a 100-kVA4, 11000/350 ¥, 50-Hz, I-ph, core type transformer has a
cross-section of 20 cmx 20 cm. Find (i) the number of HL.V. and L. V. turns per phase and (if) the e.im.f.
per turn if the maximim core density is not to exceed 1.3 Tesla. Assume a stacking factor of 0.9,

What will happen if its primary voltage is increased bv 10% on no-load ?

Exampled 4 25-kTA transformer has 500 turns o rhe pnman and 50 furns on the second-
ary winding. The primary is connected to 3000-; 50-Hz supply. Find the full-load primary and
secondary currents, the secondary e.m.f. and the maximum flux in the core. Neglect leakage drops
and no-load primary current.
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Course Code

Course Title

23UGCE303 Cyber security
Sr. Question Mark
No.
1 Give difference between IPS & IDS 4
2 Explain Cross Site Scripting in detail. 7
3 Explain Firewall in detail. 7
4 Explain Network Based IPS in detail. 4
6 Explain Host Based IPS in detail. 4
7 Explain Reflected Cross Site Scripting in detail. 4
8 Explain Stored Cross Site Scripting in detail. 4
9 Explain phishing in detail. 4
10 Explain active sniffing in detail. 7
11 Explain passive sniffing in detail. 7

Atmiya University, Rajkot
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Sr. Question Mark

No.
1 Explain Variety of moral issues in detail. 4
2 Explain types of inquiry in detail. 4
3 Explain causes of moral dilemmas in detail. 4
4 Explain Problem of Vagueness in detail. 4
5 Explain Problem of conflicting reasons in detail. 4
6 Explain Problem of disagreement in detail. 4
7 Explain Factual inquiries in detail. 7
8 Explain moral autonomy in detail. 7
9 Explain Kohlber’s theory in detail. 7
10 Explain models of professional roles in detail. 7

Atmiya University, Rajkot
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Sr. Question Bank Mark
No.
1 Explain theories about right action in detail. 4
2 Explain controversy in detail. 4
3 Explain consesus in detail. 4
4 Explain uses of Ethical Theories. 4
5 Explain self interest in detail. 4
6 Explain customs in ethics in detail. 4
7 Explain religion in ethics in detail. 4
8 Explain golden mean ethical theory in detail. 7
9 Explain duty based ethics in detail 7
10 Explain right based theory in detail. 7
11 Explain utilitarian theory in detail. 7

Atmiya University, Rajkot
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Question Bank

Core 1: Matrix Algebra

1. IfA isamatrix of order p xrand Bisa matrix of order r x 1, then what is the order of the product

of matrix AB? . ”
2. If A is a matrix of order p xrand Bisa matrix of order r % 1, then addition of A and B 1s possible
if )
d 0 then what is the possible rank of A?

A matrix of order 3 having eigen value pnamely 1, 2 an

3
4. What is the determinate of square matrix?

5. State Cayley-Hamilton theorem.

6. Write any one application of Cayley-Hamilton theorem.
7 Write any two differences between Gauss Jordan and Gauss elimination methods. -

8. Can we apply Cremer’s rule for all the system of simultaneous system of linear equation?
9

_Hamilton theorem on non - square the matrices?

Can we apply Cayley —
10. Let A be any matrix of order 3 then write general form of characteristic equation.

11a. i. Define Hermitian matrix with example.

6 —3
ii. IfA= [ -3 —9] then find B such that 24" + 3B’ is null matrix.
-12 -6
OR
1 1 6
11b. Find inverse of A by using adjoint where A = |4 5 1}.
2 3 8
12a. State and prove any three properties of transpose of matrix.
OR
12b. State and prove any three properties of conjugate of matrix.
5 3 14 4

13a, Findrankof|0 1 -2 1 with detailed explanation.
1 -1 -2 0

OR

1 -2 -
13p. LetA= [O -2 - ] Find inverse of the A by using Cayley Hamilton theorem.
o 0 -7



144d.

OR
14b,

15a.

OR
15b.

16a.

OR
16b.

17a.

OR

17b.

18a.
OR
18b.
19a.

OR
19b.

20a.

OR
20b.

TOL Wilitdl Value of A and u the bel :
x+2y+z=8 OW system has no solution
2X+2y+22=13

3x+4y+az=p

For which value of  and y the below system has unique solution
X+ 2y +z=8

2x+2y+22=13
3x+4y+2z=yp

4= 2 then find 4.
1£4=[7 %] then find 245 + 34°.

i Define matrix multiplication for n order matrix.
ii.  Prove that matrix multiplication is not commutative.

1. Define trace of matrix.

i 1A =[5% ~SIN%) yith A+ A" = I then find value of @
sina cosa

Find rank of

=W o
= O
N O =W
=T o I

Compute inverse of

[l e
= SRS N
N O = =
= NW

Verify Cayley Hamilton theorem for matrix of order 3.

6 -7 4|
2 —4 3

8 -6 2]
simultaneous system of linear equation which has infinite solution and also

Find eigen vector corresponding to all eigen values of [

Give an example of
prove it.

Explain the inverse of matrix method for solution of simultaneous system of linear equations.

1 0 0
IfA= |0 1 1|then find A,
0 0 1

£A4=]2 3] then find 45,



10

11

12

13

14

15

16

17

Question Bank
Fundamentals of Mathematical Analysis

A monotonic sequence is convergent ifand only ifitis ___——

Define Leibniz's test for the convergence of an alternating Serics.

3211
Test the convergence of Xn=o 7an-

I ;
The l.u.b off(x)=; in [-3,—2] is--

5 4
Suppose ‘fis g(x)dx = 9 and | f g(x)dx = —1. Find J; 5 g(x)dx

If P and Q are partitions of an interval [a, b] such that Q < P then comment on their norms.

2, _ _ 4 T
Assume f'(x) is an everywhere continuous function where [, f'(x)dx = 10 and f(2) = 4. Find f(1)

Define lower sum of a function f:1 = R.
® 1 "
J; = dx converges if ---

IfS, and T, are convergent then show that S,

4 T, is convergent. Is the converse true? Justify your answer with example.

State and Prove Cauchy's General Principle of convergence of sequence.

Test th ¢ the series 1 1+a+(1+a)(2+a)+(1+a)(2+a)(3+a)+m
est the convergence of the series +1+b I+D)2+b) (1+b)(2+b)(3+b).

XZ x3

R
Test the convergence of the series 1-3 *; 3.5 ¥ 5:7 *

Show that an integral function of an integrable function is continuous.

Show by an example that every bounded function need not be Riemann integrable.

Prove the following: “If Q is a refinement of a partition P, then for a bounded function f,

L(P, ) < L(QH < U(Qf) S U,D"

A



18

19

20

21

22

23

24

25

26

27

28

29

30

31.

32.

33.

f Calculus.
State and prove Fundamental theorem ¢
1 dx

Discuss the convergence of  T-x

’ dx
Test the convergence of f sinhx dX.

. 1:ve limit point.
- and S1 = 4. Find its limit p
Show that §,, is convergent, where Sp41 = 3 5
imits.
State and prove Cauchy’s first theorem on lim
onverge“t'

‘pe lly ¢
- is Condltlona
Show that the serjes (=1)* ( n?+1 n) l n
o0 (._1) "
X .

__,0n+1

the series E ;
: ergence of
Find the radius of convergence and interval of converg

i be Riemann Integral,
(s function to
State and proof any necessary and sufficient condition for a

p,f) and U(P.f)
Given f(x) = -Z.XB; X € [2,20] and P = {2,4,5,20} then find L(P, )

k1

5
a) Show that —5 < f x*(3.sinx + 4.cosx)dx < T

0

1

1 1

i + oo F

b) Evaluate I}% T + —— 3z

State and prove Generalized (First) Mean Value Theorem

] 2m
X itve i S.
: . ve integer
Discuss the convergence of f T dx; m, n are positi 8
0

oo 3

X
Discuss the convergence of — X
8 o (%% +a?)?

The sequence (sinn) is .... (Convergent/ Divergent/ Oscillatory).

72 T 53 + 57+ -+ (Convergent/ Divergent)?



34.  Whendothe series 1 + x + x? 4 x* + - is convergent?

35.  1fP, and P, are two partitions of an interval | and P,
C P, then what can you say about their norms?

36.  Give an example of a function which is bounded, but not Riemann integrable.

37.  State Darboux theorem.

38. Fill in the blanks: If a bounded function defined on [a,b] has - -
— number of discontinuous points in [a,b] then f € Ryy -

39. : :
The integral I e"™Xdx is ....(Convergent/ Divergent)?
0
40. ) ®dx |
The integral I = ... (Convergent/ Divergent)?
1
41 35,7 s (212 4 1)

for all n € N. Examine whether the sequence

Letx, =
*n=258...3n-1)

42 Letx, = y/4n? +n— 2n forall n € N.Examine whether the sequence

43 4 5 6 7

h o et il WO B
Check the convergence of 1-!- 4+ 9+ T 6+

44 Check th f 1 i 1 + 1 +
eck the convergence o 123 234 345

45 5
If f(x) = [x]; x € [0,3] show that f € R 3) and find j f(x)dx.
0

46  Prove that,if fis continuous in [a,b] thenfisR— integrable.

47  State and prove Fundamental theorem of integration.

48 1. m 2m n
Evaluate lim —[sm— +sin—+ +++sin—
n-o0 N n n n

r 0O



50

51

52

53

54

55

56

57

58

59

60

- the value.
Test the convergence of I 4 dx. If it is convergent find

State true or false giving proper justification:

(i) If both (x,) and (y,) are unbounded sequences in R, then the sequence (x,y,) cannot be con
n
(ii) If both (x,) and (y,) are increasing sequences in R, then sequence (xnyn) must be increasing

2
n 2n n
= s Sk for alln
er s, y . D limit if it is convergent.
€ N. Examine whether the sequence (x;) is convergent. Also find the limit i C g

Explain the p — test for the convergence of series with proof.

vn+1- \/ﬁ-

Check the convergence of Z
n=1 n

Iff(x) =

1 1234 )
. =(0=,-,=,=,1) find L(P,f) and U(P, ).
e x € [0,1]and P (0,5,5,5 5 ()]
Prove the following: “Any bounded function fin [a,b] isR — integrable if and only if Ve )
> 0, there exist a partition P of [a, b] such that U(P,f) — L(P,f) <& [IP|| < &".

Show that

b .-
sinx
f .
a

2
== BLa<hb<m
X a

State and prove Weierstrass’ form of second mean value theorem

— COsX
Test the convergence of —2

3 dx
Test the convergence of f ——
0 (x—1)3
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2
Subject: Basics of Numerical Analysis (ZIBMTCC30 )

1 Gauss Jacobi method is an iterative method.

(A) True (B) False (C) Can’t say (D) None of these

i i aic
2 Which of the following are not direct methods to solve simultaneous linear algebr

equations?
(A) Gauss Elimination (B) Gauss Jordan (C) Crout’s (D) None of these

3 In Gauss Jordan method, the coefficient matrix is reducecl. to unit matrix by applying
elementary transformations to the augmented matrix.

(A) Column (B)Row (C) A & B both (D) None of these
4 InL.U. Decomposition method, matrix “ U” means ___ matrix.

(A) Unit lower triangular (B) Lower triangular (C) Upper triangular (D) Triangular
5 In which method, given system of linear equations must be diagonally dominant?

(A)Gauss Jacobi (B) Gauss Jordan (C) Gauss Elimination (D) None of these

6 To solve the given system of linear equation, we transform the system into
matrix.

(A) Row (B) Column (C) Augmented (D) None of these

7 In Gauss Jacobi method, initial values (1% iteration ) of (x,y,2) as (X0, Y0, 2g) is taken
as

(A)0 B)1(0)2 (D)3

8  Find solution of given system of linear equations.
bx+2y-z=4x+5y+z= 32x+y+4z =27

A)x=2y=-1z=¢ B)x=2y=-12=—¢
O x=2y=12=¢6 D) x==-2,y=1z=¢




10

11

12

13

14

15

16

17

18

Find solution of given system of linear equations.
4x+y+3z=17,x+5y+z= 142x—y+8z =12

(A) x=3y=-2,z=1 B)x=-3,y=22z=-1
(C) x=3y=2z=1 D)x=-3,y=2z=1

Find solution of given system of linear equations.
20x +y—2z=17,3x+20y —z=—18,2x -3y + 202 = 25

-1,y=-1z= -1

A x=1y=1z=1 B)x =
-1,z=1

©€ x=-Ly=1z=-1D)x=1y=

Ay, =
(A)Yn+1 + Vn (B) Yn+1 — In (C) ¥n — Yn+1 (D) Ynaz T Yn+1

A= "

(A) EA (B) VE (C) SE (D) All of these

The nt" difference of a polynomial of degree n is
(A) Zero (B) Constant (C) n! (D) None of these
-
A) x B)x* (©x(

E is called operator.

(A) Shift (B) Differential (C) Averaging (D) Unit

x —h) (D) None of these

For reciprocal polynomial Ax7T = :

r-1) @) (N ©) (-r)hx~ (D) (r)hxC™+

(A) (-r)hx
1+8)A-V)=——
(4)0 B)-1(C) 1 @) AV

26x(® =
(A) 0 (B) 120 (C) 240 (D) 720
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A".A"f(x) = - (m,n>0)

(A) A™ man
To de:gnnin{ f:e) vﬁ.'?ﬂ.i o; f(x) (©)A™"/(x) (D) A= f(x)
following differences are lls);d_? f(x) for some intermediate values of x, which of the

(A)Forward differences
(B) Backward differences
(C) Central differences

(D) All of above
}T:Je pr?_ciss of finding the values of ¥ corresponding to any value of X = Xu,
TiL= l2! wy between X & xp is called

polation (C)A&B both (D) no

ne of these

(A) Interpolation (B) extra
olate the

Gregory-Newton Forward interpolatio
values of y near of a set of tabulated values.
end (C) beginning (D) None ©

n formula is used mainly to interp

(A) middle B) f these
ard interpolation formula is used mainly t0 extrapolate the

Gregory-Newton Backw
of y, in the table.

values of y a little
ght (C) A & Bboth D) N
alue of a function Y = f () for any
ariable x between Xo & Xn-

one of these

A) left (B) i

chnique of obtaining the v
lues of the independent V

xtrapolation (C)A & B both
formula, in general Ay = ;

—— isate
intermediate va
(D) none of these

A) Interpolation B)e

In Gregory-Newton Forward interpolation
Ay by o)A A" Yo
(A) ;;Tﬁ% (B) n!ht‘ ©) T (D)

Vo = ——
— yp+1 (D) Yn+1 + Yan+1

(A) Ya + Yn+1 (B) Yn — Yn-1 (C) Yn

y1—Yo=——

) V1 (C) o)1 (D) All of these

(A)Ayo B
Enf(x) = st
AT nh) (B)

_f(x+nh) (C)f(x-nh) (D)-f(x—ﬂh)

Vf(x) = —




A) f)+f

BB
©f(x) = f(x—h)
O)f(x+h) - f(x)

30 El=___.
(A)1+V (B)1-V (C)1+2V (D)1-2V

31 Ifa&p are roots of agx? + a;x + az —0then(@+p)=—

W ®) 2 ©-3 O

3 4 gux?+azxt+as _ 0 then (aBY) = —

32 Ifa,B &y areroots of aoX

A)2 B) 2 _a p)—=2
W= ® 2O~ ®a
33 In arithmetic progression difference between two consecutive terms are ;
ame (B) different (C) can’t say

ssion ratio between tWO

geometric ©) harmonic

ients complex roots oceur in

(D) none of these

(A)S
consecutive terms is same.

progre
(D) none of these

34 In

(A)Aritbmetic B)
5 Anequation with real coeffic pairs.
ame (B) different (C) conj

whose roots ar¢ with opposi

36 Find the equation
4x“+x3+x2+2x+4= 0

3
ugate (D) none of these

(A)S
te signs to the given equation

3 4y2-2y+4=0
3+y2-2y—-4=0
yz—-Zy-4=0
2y-4-=0

8x3 + 19x% -

Ayt -y
B)4y* ¥
© 4=y~
-4yt =7’ =¥~

37 Diminish the roots of equation xt -

12¢x+2=0by2.

(A)y“+5y2+6=0
B)y* -5y +6="0
©y*+5y°—6="0
o)y*-5'-6=0

38 Ta’=

(A)p*+2q9 (B) p2+¢*(C) P*~ g2 D)p*—24




39 TatBy=___ .

(A)p*q (B) pr (C) pq (D) gr
40 yi-

®-1®) L0 2
q q

41 Ifasmooth curve i
eis i
such a curve is ¢ allegmwn on :uil'ﬂeph paper passing through the plotted points then

4 -
Trlg-"olprgcess of finding the equations of the curve best fit which may not
predicting the unknown value is called )

(A)Curve fitting
(B) Curve drawing
(C)A & B both
(D) None of these

43 What is non-linear law in graphical method?

(A)y = ax™ B)y=ae’* (C)y= ab* (D) all of these

quares is used to find a curve which passes through the

44 The method of least s
number of points.

(A)Minimum (B) Maximum (C) every (D) two
45 In the least squares method, error E =

A)SE, (i — f(x))

BT (i — D)
©3Li(i— FD)’
©) Tiea (o + FOD)

46 In least squares method, if E = 0 then

(A) All n-points will not lie on the curve y = F(x)
(B) All n-points will lie above the curve y = f(x)
(C) All n-points will lie below the curve y = f (%)
(D) All n-points will lie on the curve y = f(X)

to obtain the best fitting curve to the set

47 In least squares method, E should be
) Unf b

of given points. :

(A) Minimum (B) maximum (C) average (D) none of these



48 By using principa]
“s Fleast Squares, which of the following curve can be fitted.
traight line
(B) parabola (C) exponential curve (D) all of these

49 In least squar
quares method, normal equations of straight line are

A) Xxy=aYx?+pYx
B)Xy=

©C) A& Babzotalcl rm

(D) AorB

50  In least squares method, normal equations of parabola are ___—

(AT x%y =a¥xt +b¥x’ +cTx"
B)Xxy=aXx*+bTx*+ckx
(OXy=aXx*+bIx+cn
(D)All of above




Semester — IV
Course Code Course Title Course Credit and Hours
21BAENCC402 Core 14: Life Writing 4 Credits — 4 hrs/wk

Unit I - Introduction
Part A - One Liner Type Questions
1. True or False: Biography and autobiography are both sub-genres of life writing.
2. Life writing encompasses various sub-genres such as , autobiography, and
travel writing.
. What is one of the key topics discussed in Unit I? (Choose one) a) The history of drama
b) The difference between comedy and tragedy c) Evolution of life writing d) Famous
playwrights
. Autobiography is a form of life writing that is written by .
. True or False: Memoirs and diaries fall under the category of travel writing.
. What are some of the literary qualities commonly associated with life writing?
. True or False: The art of life writing has remained unchanged throughout history.
. The sub-genre that focuses on personal experiences and reflections is
Life writing is a genre that blurs the line between and literature.
10 True or False: Travel writing is a sub-genre of drama.
Part B - Brief Question Answer
1. Explain the primary difference between a biography and an autobiography.
. How has the art of life writing evolved over the years? Provide a brief overview.
. Name two literary qualities commonly found in life writing and explain their
significance.
. What is the role of personal reflection in memoirs, and how does it contribute to the
genre?
. Briefly describe the key sub-genres of life writing discussed in Unit 1.
Part C - Descriptive Question Answer
1. Explore the evolution of life writing as an art form, highlighting key milestones and
developments in its history.

2. Compare and contrast the literary qualities of autobiography and travel writing, providing
examples to illustrate your points.

3. Explain how the sub-genre of diary writing has transformed in the digital age, and discuss
its continued relevance.
4. Discuss the impact of culture and society on the evolution of life writing, using specific
examples from different time periods.
Unit II - Biography
Part A - One Liner Type Questions
1. True or False: Biography is a sub-genre of drama.




. Fill in the blank: "Kalpana Chawla: A Life" is a biography written by

. Biography primarily focuses on the life and experiences of

. True or False: Biographies are always written by the subject of the blography

. What distinguishes biography from other forms of life writing?

. Fill in the blank: Biography is a genre that provides a account of a person's

life.

. Who is the central figure or subject of "Kalpana Chawla: A Life"?
. What are some common elements found in biographical works?
. True or False: Autobiographies are a type of biography.

10. What literary techniques are commonly employed in biographies?
Part B - Brief Question Answer

1.
2.

Briefly explain the purpose of biographical writing and its significance in literature.
Who is the author of "Kalpana Chawla: A Life," and why did they choose to write about
Kalpana Chawla?

. Describe the key events or milestones in Kalpana Chawla's life that are highlighted in the

biography.

. Discuss the challenges and ethical considerations that may arise when writing a

biography, using "Kalpana Chawla: A Life" as an example.

. How does "Kalpana Chawla: A Life" contribute to our understanding of the life and

achievements of Kalpana Chawla?

Part C - Descriptive Question Answer

1.

2.

Analyze the role of biographies in preserving the legacies of notable individuals in
society, using examples from literature.

Explore the impact of cultural and historical contexts on the writing of biographies, with
reference to "Kalpana Chawla: A Life."

. Compare and contrast the storytelling techniques employed in biographies with those

used in other forms of life writing, such as autobiographies or memoirs.

. Discuss the ethical dilemmas that biographers may face when writing about real

individuals, and provide examples from biographical literature to illustrate your points.
Unit III - Autobiography
Part A - One Liner Type Questions

. True or False: Autobiography is a literary form closely related to drama.

. Fill in the blank: "Wings of Fire" is an autobiography by

. Autobiographies are primarily written in the person.

. True or False: Autobiographies are always written by the subjects themselves.
. What distinguishes an autobiography from a biography?

. Fill in the blank: Autobiographies provide a firsthand account of the author's

. Who is the central figure or author of "Wings of Fire"?
. What are some common themes explored in autobiographical works?




. True or False: Memoirs are a type of autobiography.
. What is the significance of autobiographies in literature?

Part B - Brief Question Answer

. Explain the primary purpose of writing an autobiography and its role in literature.
. Who is the author of "Wings of Fire," and why did APJ Abdul Kalam choose to write his

autobiography?

. Discuss the major life events and achievements of APJ Abdul Kalam that are highlighted

in "Wings of Fire."

. What challenges and ethical considerations can arise when writing one's autobiography,

as illustrated in "Wings of Fire"?

. How does "Wings of Fire" contribute to our understanding of APJ Abdul Kalam's life and

contributions?
Part C - Descriptive Question Answer

. Analyze the impact of autobiographies in shaping our understanding of the lives and

experiences of notable individuals, drawing examples from literature.

. Explore the influence of cultural and historical contexts on the writing and reception of

autobiographies, using "Wings of Fire" as a case study.

. Compare and contrast the narrative techniques used in autobiographies with those

employed in other forms of life writing, such as biographies or memoirs.

. Discuss the ethical complexities that authors may face when writing autobiographies,

especially when revealing personal and private aspects of their lives, with reference to
"Wings of Fire."

Unit IV - Travel Writing

Part A - One Liner Type Questions

1.

N R = O

True or False: Travel writing is a sub-genre of drama.

Fill in the blank: "All Roads Lead to Ganga" is a travel writing piece by
Travel writing primarily focuses on

True or False: Travel writers always write about thelr own journeys.
What distinguishes travel writing from other forms of life writing?

Fill in the blank: Travel writing often provides vivid descriptions of
Who is the central figure or author of "All Roads Lead to Ganga"?
What are some common elements found in travel writing?

True or False: Diaries are a type of travel writing.

10 What is the significance of travel writing in literature?
Part B - Brief Question Answer

1.
2.

Explain the primary purpose of travel writing and its role in literature.
Who is the author of "All Roads Lead to Ganga," and what motivates Ruskin Bond to
write about his travels?

. Describe some of the key destinations or experiences highlighted in "All Roads Lead to

Ganga."




Discuss the challenges and ethical considerations that may arise when writing travel
narratives, using "All Roads Lead to Ganga" as an example.

How does "All Roads Lead to Ganga" contribute to our understanding of Ruskin Bond's
travel experiences?

Part C - Descriptive Question Answer

1.

Analyze the impact of travel writing in bringing readers closer to diverse cultures and
places, using examples from literature.
Explore how the author's unique style and perspective influence the portrayal of travel
experiences in "All Roads Lead to Ganga."
Compare and contrast the storytelling techniques employed in travel writing with those
used in other forms of life writing, such as biographies or diaries.
Discuss the ethical dilemmas that travel writers may face when sharing personal
experiences and observations, and provide examples from travel literature to illustrate
your points.

Unit V - Letters

Part A - One Liner Type Questions

1.
2.

7.
8.
9.

1.
2.

True or False: Letters are a form of travel writing.

Fill in the blank: The unit "Letters" features selected letters from eminent Indian
personalities to .

Letters are a unique form of life writing as they are often

True or False: Letters are primarily written for public consumption.

What distinguishes letters from other forms of life writing?

Fill in the blank: Letters provide personal insights into the thoughts and emotions of the

Who are the eminent Indian personalities whose letters are featured in this unit?
What are some common elements found in personal letters?
True or False: Memoirs are a type of letter.
10. What is the significance of letters in literature?
Part B - Brief Question Answer

Explain the primary purpose of writing personal letters and their role in literature.
What is the significance of selected letters from eminent Indian personalities to their
children, and how do they contribute to our understanding of these individuals?
Describe the content and themes covered in the selected letters featured in this unit.
Discuss the challenges and ethical considerations that may arise when sharing personal
letters in a public or academic context.

How do the letters in this unit provide insights into the emotions and thoughts of the
eminent Indian personalities?

Part C - Descriptive Question Answer




Analyze the impact of personal letters in providing a glimpse into the lives and
personalities of eminent Indian figures, drawing examples from the selected letters in this
unit.

Explore the role of cultural and historical contexts in shaping the content and style of
personal letters, using the featured letters as examples.

Compare and contrast the narrative techniques employed in personal letters with those
used in other forms of life writing, such as autobiographies or travel writing.

Discuss the ethical considerations involved in sharing personal letters, especially when
they involve eminent personalities, and provide examples from the unit to illustrate your
points.
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1. (e*+ 1) ydy=(y+1)e dx. [Agra 1996] Ans.(ef+ Dy~ 1

e 1 ANs, yCoS x =
2. (dyldx)-ylanx= yt:eix. ‘ T z-+‘r{-i: |
3. x\f(l«!- ) dx+ y\’(l+x’)dy = 0. [Bangalore 1996) Ans. J( )+ ],‘ “
g 4. (2ax +x2) (dyldx) = a* + 2ax. [Kanpur 1996] Ans. x (x +1 2a)’ =
S. dr=a(rsin 8 d0 —cos 6 dr). Ans.r(' +a cos -
6. (& + 1) cos x dx+ ¢ sin x dy = 0. |Lucknow 1992) Ans, (sin x) (e’ +
J = Rohilkhand 1995; Bundelkhand
7. {a) J(@+x)(dyldx)+x = 0. |
v @ , Ans. y+(2/3) (x—2a) (a + «
| l(b) dide+ {(1- ' y')/(1-x*)=0 [Pune 2010; Bangalore 1996] Ans. sin™ x + sin
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9, (:y’-lrx)dx-l-(}u’-l-y)dy =0. [Agra 2005, Rajsthan 2010} Ans. (3 + 1) (¥ -
1, " goc xtan y dx + sect y tan x dy =0, [Agra 2006; Meerut 2009] | Ans. tan x W
yﬂ'x +y+log

Lo (e pde+(l+y)xdy=0.
| 12. Find the function /" which satisfics the cquation dffdx = 2/, given that £(0) = €.
B. (1= -y drsay (1 +))dr.
{Jabalpur 1 1993; Gu Guwahati 1996; Vikram 1992; Nagpur 200S;

Ans. '

Agra 1992; Meeru
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ACADEMIC ACTIVITIES
Question Bank: BSc Mathematics Sem—4

Subject: Fundamentals of Linear Algebra (21BMTCC401)

Define: Linear span
Define: Complementary subspace

Every vector space has atleast subspaces.
Check whether V = R3, the set of all ordered triplets of real numbers (x, y, z) is a vector

space with respect to the operations (x4, ¥1,21) + (X2, ¥2,22) = (X2, 1 + Y2 z,) and
k(x,y,z) = (kx, ky, kz), where k € R.
Check whether W = {[‘:_ 3] /b= a} is subspace of M,y under standard operations?

Define: Wronskian
Determine whether there exists scalars k & [ such that the vectors

u = (2,k,6),v = (1,53),w = (1,2,3) are mutually orthogonal with respect to the
Euclidean inner product.

Let V = R3 be a vector space. Let W be the subspace generated by (1,0,0) and U be the
subspace generated by (1,1,0) and (0,1,1). Show that V is the direct sum of W and U.
If W, and W, are two subspaces of a finite dimensional vector space V then show that
dim(W; + W) = dim Wy + dim W, — dim(W; n W3).

State and prove Cauchy Schwartz’s inequality.

Verify Cauchy’s — Schwartz’s inequality for p; = —1 + 2x + x2,

p, = 2 — 4x? using inner product {p, pz) = dobo + a1b; + a,b,.

Define: Linear combination

Check whether the following set of matrices

1 0 3 6] .
i : [‘1) 5 [2 2],ﬁ ®] sin Mzxz are L.D. or L.1?
State the necessary condition for a non-empty subset W of a vector space Vtobea

subspace of V.




14

15
16

17
18

19

20
21
22

23

25

Check whether W = {ag + a,x + a,x%/ ay = a; + a} is a subspace of P, under the
standard operations?

Standard basis of R? =

Find the coordinate vector of p = 4 — 3x + 2x? relative to the basis
S={14+x+x%1+x,1}forP,.

Define: angle between two vectors in an inner product space

Let C[0,1] be the vector space of all continuous real valued functions defined on [0,1].
Then show that (f, g) = j'otf(t) g(t)dt,vf, g € C[0,1] is an inner product in C[0,1].
V is a vector space. For vy, v,, V3, ..., U €V,

SP{vy, v3,v3, ..., v} = V. If Wy, Wy, ..., Wy, are linearly independent vectors of V then

prove that m < n.

Define: coset with example

dim Pu' =

fW,={(x—y,y+27v.2)/x,y 2z € R}and

W, ={(x,x+y,x+y+2zy—2)/x,y,z € R} be two subspaces of R*. Then find
dim W; + W,, dim W; n W, dim W, and dim W,.

Define: Field

State and prove properties of vector space.

If u = (5,4) and inner product is defined as {(u, v) = u;v; + u,v, then find "ull.
Apply Gram - Schmidt orthogonalization process to the basis vectors
(1,2,1), (1,0,1), (3,1,0) of R? to obtain an orthonormal basis of R® with the standard

inner product.
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10

11

12
13
14
15
16
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Evaluate foa f:m x% + y? dx dy by changing into polar coordinates.

Evaluate [f, x?dA where R is a region in the first quadrant bounded by the hyperbola xy = 16
and the linesy = x,x =4and x = 8

Evaluate j'ol f: i ) ‘;/ 1Y yz dx dy da.

Evaluate [ff, z(x* + yz) dV over the volume of the cylinder x2 + y% = 1 intersected by the
planesz =2and z =

Evaluate [[_ x + y dA, where R is the rectangular region with vertices (0,0), (5,0), ( ) and

G, —%) using the transformations x = 2u + 3v,y = 2u — 3v.
Change the order of integration and hence evaluate: fol I g SOV . S dydx.

(eJ'+1)J 1-x2—y2

Evaluate |, 01 ) : = ) VIFE= J;—zz dxdydz by changing into spherical coordinates.

1=x2—y2—
Let V be the solid region bounded below by the cone z = /x2 + y2 and above by the

paraboloid z = 2 — x — y2. Find the volume of V using cylindrical coordinates.
Write the relation between cartesian coordinates and cylindrical coordinates.

The transformations x + y = u,y = uv transform the area element dy dx into |J| du dv,
where |/| is equal to

f f f dxdydz =

In cylindrical co-ordinates, dx dy dz is equal to
Define: Laplace Transformation.

State: Convolution theorem.
Define: Solenoidal.

Define: Irrotational.

State: Green’s theorem.
Define: Conservative field.

Showthalf _]'0 = )adxdy#:f fo o dedx

Evaluate [[ e¥**PYdx dy, over the triangle bounded by x = 0,y = 0,ax + by = 1.
Evaluate [f[ x?yz dx dy dz over the region bounded by the planes x = 0,y = 0
x+y+z=1.

Evaluate f: ff f: * xyz dx dy dz.

If f = x2yz i + xy?z j + xyz?® k then find V x fat (1,2,3).
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26
27
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33
34
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36
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38

For a function f whose second order derivative exists, prove that its curl is solenoidal.

Find the Laplace transform of 2¢® + e~2¢ + ¢3.

State and prove first shifting theorem.

IfF = (2xy + 23)i + x2 j + 3xz2 k, then show that $.F dr is independent of path of
integration. Also evaluate the integral when C is any path joining A(1,—2,1) and B(3,1,0).
Find the work done when a force F = (x? — y2 + x)i — (2xy + y)j moves a particle in the
xy — plane from (0,0) to (1,1) along the parabola y? = x.

Change the order of integration and evaluate f:z_xxy dxdy.

Evaluate [f e dy over the first quadrant of the circle x? + y* =

1+x2+y2

xz 2
Evaluate [[f J 1- :—z - 1:- - g—:- dx dy dz, where V is the volume of the ellipsoid = + Z—z +
32

===1.

[+

Evaluate [[[ x2y2z? dx dy dz, over the region bounded by the surfaces xy = 4,xy = 9,yz =
1,yz = 4,zx = 25,zx = 49.

If f and g are irrotational functions on D, then show that f X g is a solenoidal function.

Prove in usual notations, div(r™ 7) = (n + 3)r™.

. —1( 5s%*+3s-16
Find L ((_3—1)(3—2)(s+3)) ’

Find L(t3 cosh 2t).

Verify Green’s theorem for §.(xy + y?)dx + x*dy where C is a curve formed by y =
x2 &y =2

Verify Green’s theorem for §C(x — y)dx + 3xydy where C is a curve formed by x? =
4y & y? = 4x.

%
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Part A
Answer ALL questions

State: Well ordering principle.

Is addition is commutative for elements of Z?
Define: GCD.

If (a,b) = d then (%,5—) = 1.(True/False)

Give an example of linear Diophantine equation.
Write a application of Euclidean algorithm.

Give an example of palindromic prime.

State: Euclid's theorem.

Define: Symmetric law for congruent relation.
Is41|220 - 17

State: Pigeonhole Principle.

Is multiplication is commutative for elements of Z?
Define: LCM

If (a,b) = d then Eand% are relatively prime.(True/False)
Define: Linear Diophantine equation.

Write one application of Euclidean algorithm.
Give an example of twin prime.

State: Euclid's theorem

Define: Reflexive law for congruent relation.

Is 41 divides 2%° — 1?

Part B
Answer ALL questions
. g . n n(n+1)
Use mathematical induction to prove that ¥;_, k = ——,Vn € N.

Use mathematical induction to prove that ¥3_; 2k = n? + n,vn € N.
Show that if m is an integer then 3 divides m® — m.

Convert (9A0B),¢ to binary notation and convert 214 to base 3.

Find greatest common divisor of 136, 221, and 391.

Find the least common multiple of 8, 12, 15, 20 and 25.

Find #(99) and §(32).

Use the Sieve of Eratosthenes to find all prime less than 100.

Find the remainder when 2349 is divided by 341.




10.

11.
12.

13.
14.
15.
16.
17.
18.

19.
20.

o8 I . .

o

10.
11.
12.
13.
14.

15.
16.
17.

18.
19.
20.

Find the remainder when 3247 is divided by 17.

Use Mathematical induction to prove that 2" < n! forn = 4.

Use Mathematical induction to prove that 1 + 4 + -4+ (3n —2) =
Convert (7482),, to base 6 notation.

Find the least common multiple of 412 and 32.

Express 29 as a linear combination of 4147 and 10672.

Find the greatest common divisor of 4147 and 10672.

Find the gcd and lem of 240 and 610 using prime factorization.
Find the number of integers k in the range 1 < k < 560 for which the greatest common
divisor gcd (560, k) is equal to 1.

Find the remainder when 3247 is divided by 17.

Find the remainder when 1!+ 2!+ ---4 1000! is divided by 15!.

n(3n-1)
=

Part C
Answer ALL questions

State and prove the Binomial theorem.
State and prove the principle of weak induction.
State and prove any two properties of greatest common divisor.
Find greatest common divisor of 256 and 1166 and express it as a linear combination of 256
and 1166.
State and prove Euclidean algorithm.
State and prove necessary and sufficient condition for solution of linear Diophantine
equation.
If p is prime and p|a,a; **- a, then show that p|a; for some i = 1,2, ...,n.
Show that the primes are infinitely many.
If f denote a polynomial with integral coefficients. If a = b(mod m) then show that f(a) =
f(b)(mod m).
Prove that n® — 1 is divisible by 7 if (n,7) = 1.
State and prove the principle of weak induction.
Give an example of commutative ring with unity. (with explanation)
State and prove the division algorithm.
Write any two properties of the greatest common divisor.
State and prove necessary and sufficient condition for solution of linear Diophantine
equation.
Write a notes on application of Fermat's theorem.
State and prove the fundamental theorem on arithmetic.
If a prime p divides the product of a,, ay, ..., a, then show thatp divides at least one of
the g; forsomei =1,2,...,n.
Show that congruence relation is an equivalence relation.
Solve 863x = 880(mod 2151).
State any five conjecture.
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Science
Mathematics

SEM-4-Course Code-21UFEDE407
DSE-2: PROBABILITY AND DISTRIBUTIONS
UG-Semester IV
Question Bank
Department: Mathematics
1 | Obtain the two regression lines and correlation coefficient form the following:

x [6 [2 100 |4 (8
y [9 |11 5 8 |7

2 | Calculate the coefficient of correlation between the ages of cares and annual maintenance

costs:
Age of cars(year) 2 4 6 7 8 10 12
Annual maintenance | | <00 | 1500 | 1800 | 1900 | 1700 | 2100 | 2000
cost (Rs.)

3 [ A card is drawn from a well shuffled pack of 52 cards. Find the probability of (i) getting a king
card (i) getting a face card (iii) getting a face card (iv) getting a red card (v) getting a card
between 2 and 7, both inclusive and (vi) getting a card between 2 and 8, both exclusive.

4 | Out of 800 families with 5 children each, how many would you expect to have (i) 3 boys? (ii) 5
Girls? (iii) Either 2 or 3 boys? (iv) At least on boy? Assume equal probabilities for boys and girls.
5 | The number of accidents in a year attributed to taxi drivers in a city follows Poisson
distribution with a mean of 3. Out of 1000 taxi drivers, find approximately the number of
drivers with (i) no accidents in a year, and (i) more than 3 accidents in a year.

6 | If Xis a Poisson variate such that P(X = 2) = 9P(x = 4) + 90P(X = 6). Find (i) mean of X,
(ii) The variance of X, (iii) P(X < 2), (iv) P(X > 4),and (V) P(X = 1).

7 | Nine students secured following marks:

Roll no. 1 2 [ 3 4 5 6 | 7 8 9
Marks in Mathematics | 78 | 36 | 98 | 25 | 75 | 82 | 90 | 62 | 65
Marks in accounts 84 [ 51 |91 |60 | 68 | 62 | 8 | 58 | 53
Comment on the value of R.
8 | Calculate the correlation coefficient between x and y using the following data:

x| 2] 4|5 [6]s8]1l
y | 18|12 |10 ]|8]|7]5s

9 [if Aand B are two events such that P(4) ==,P(B) =>and P(4UB) = 2, find P(A/B)
and P(B/A). Show that whether A and B are independent.
10 | If random variable has probability density function f(x) as




_(2e7%, x>0
f(x)—{ 00 x<0

Find the probabilities that it will take on a value (i) between 1 and 3 and (ii) greater than 0.5.

11 | A discrete random variable has the probability mass function given below:

X -2 -1 0 1 2 3
P(X = x) 0.2 k 0.1 2k 0.1 2k
Find k, mean, and variance.

12 | If two cards are drawn from a pack of 52 cards which are diamonds, using Poisson distribution,
find the probability of getting two diamonds at least 3 times in 51 consecutive trails of two
cared drawing each time.

13 | Verify that the function F(x) is a distribution function.

0, x<0
f(x)=[1—e_%, x=0
Also, find the probabilities P(X < 4),P(X = 8),P(4 < X < 8).
14 | A random variable X has the following probability function:
x 0 1 2 3 4 5 6 7
P(x) |0 | k| 2k | 2k | 3k* | k2 | 2k | 7k*+k
(i) Determine k (ii) Evaluate P(X < 6), P(X 26), PO<X <5)and P(O<X <4) (iii)
Determine the distribution function of X (iv) Find mean (v) Find the variance.
15 | Seven unbiased coins are tossed 128 times and the number of head obtained is noted as given

below:

No. of heads 0 1 2 3 4 5 6| 7

Frequency 7 6 19 35 30 23 7 1

Fit a binomial distribution to the data.
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B.Tech. SEM.-II1
Subject: Database Management System(23UGCE301)
Question Bank

Sr. Question Mark
No.
1 Explain responsibility of DBA in detail. 4
2 Explain three level Data abstraction. 4
3 Explain Different types of Keys in DBMS with examples. 4
4 Explain Specialization, Generalization and Aggregation with diagrams. 7
5 Explain advantages of DBMS over file management systems. 7
6 Explain Weak entity set and Strong entity set. 4
7 Explain disadvantages of the file system compared to the Database management 7
system.
8 Explain applications of DBMS 4
9 Explain Data Models in brief. 4
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Sr. Question Mark
No.
What is Relational Algebra? Explain selection, Projection and Cartesian product 4
operation.
2 What is normalization? What is the need of it? Also Explain 1NF,2NF and 7
3NF with examples.
3 Define functional dependency. Explain different types of FD with the help of 7
example.
4 What Is decomposition? Explain different types of decomposition. 7
5 Describe Structure of relational databases. 4
6 Explain closure of FD set 4
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Unit: 3

Sr. Question Mark
No.
Explain State Transition Diagram. 4
2 Define Locking. Explain lock-based protocol. 7
3 Find out the following schedule is Conflict Serializable or not. And also 4
describe its steps.
T1 T2
R(A)
R(A)
R(B)
W(B)
R(B)
W(A)
4 What is a transaction? List and explain ACID property of 4or7
transaction with example.
5 Explain conflict serializability and view serializability with 7
Example.
6 What are the three problems due to concurrency? How the problems can be 4
avoided.
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Unit: 4

Sr. Question Mark
No.
1 Explain system recovery procedure with Checkpoint record concept. 7
2 Explain Shadow Paging Technique. 4
3 Explain working of two-phase commit protocol. 4
4 Explain Query Processing in detail. 7
5 Explain Deferred Database Modification log-based recovery 7
method.
6 Discuss Immediate Database Modification log based recovery 7
method.
7 What is a deadlock? Explain wait-for-graph. When does it occur? 7
8 Explain deadlock Detection, Recovery and prevention methods. 7
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Unit: 5

Sr. Question Mark
No.
What are SQL Constraints? And also explain its types. 4
2 Explain TCL Commands with syntax and examples. 4
3 Explain Aggregate Functions with syntax and examples. 4
4 Explain Order by, group by and Having with syntax and example. 7
5 Explain Numeric and String Functions. 4
6 Explain View and its types with syntax and examples. 7
7 What is Join? Define its types. And explain Inner join in detail. 7
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Digital Electronics(23UGEC301)
Questions Bank for 1 marks

UNIT-1
1 Convert (102),pinto ( ),.
2 Convert (1001), into ( ),,.
3 Convert (56)¢ into ( ),.
4 Convert (2A),into ( ),.
5 (15),,—(10),, using 1’s compliment.
6 (15),,— (10),, using 2’s compliment.
7 (10);5 — (15),o using 1’s compliment.
8 (10);, — (15),, using 2’s compliment.
9 (101101), to grey code.
10 (1011101)grey to binary.

UNIT-2
11 Implement Not gate using NAND gate.
12 Implement AND gate using NAND gate.
13 Implement OR gate using NAND gate.
14 Implement Not gate using NOR gate.
15 Implement AND gate using NOR gate.
16 Implement OR gate using NOR gate.
17 Reduce Boolean function-----y=A’+AB
18 Reduce Boolean function-----y=A+A’B
19 What is SOP?
20 What is POS?

UNIT-3
21 What is combination circuit.
22 What half adder.
23 What is full adder?
24 What is half subtractor.
25 What is full subtractor.
26 What is MUX?
27 What is De-mux?
28 What is encoder?
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29 What is decoder?
30 What is priority encoder?
UNIT-4
31 What is sequential circuit.
32 What isSR flip-Flop?
33 What isD flip-Flop?
34 What isJK flip-Flop?
35 What isT flip-Flop?
36 What is synchronous counter?
37 Give difference between synchronous counter and Asynchronous counter.
38 What is Asynchronous counter?
39 What is registor?
40 What is flip-flop.
UNIT-5
41 What is logic families?
42 Explain various terminology used for logic families.
43 What is ECL?
44 What is TTL?
45 What is CMOS?
46 What noise?
47 What noise margin?
48 What noise immunity?
49 What is propagation delay?
50 What is power dissipation?
Digital Electronics
Questions Bank
UNIT-1 Marks
1 Different types of number system conversion. 4
2 Miscellaneous example of number system. 4
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3 What is radix for number system? Derive number system for r=11. 4
4 Explain 1’s compliment. 4
5 Explain 2’s compliment. 4
6 Example of 1’°s compliment. 7
7 Example of 2°s compliment. 7
8 Explain various binary codes. 7
9 Explain binary to gray conversion. 7
10 Explain gray to binary conversion. 7
UNIT-2
11 Explain NAND as universal gate. 4
12 Explain NOR as universal gate. 4
13 Various circuit implementations using NAND gate. 4
14 Various circuit implementations using NOR gate. 4
15 Explain various law for Boolean algebra. 4
16 Explain de’morgan’s rule. 7
17 Various example on Boolean algebra. 7
18 Explain K-map for 5 varible. 7
19 Example of K-map for SOP form. 7
20 Example of K-map for POS form. 7
UNIT-3
21 What is combination circuit. 4
22 Various circuit implementation of combinational circuit. 4
23 Explain half adder. 4
24 Explain half subtractor. 4
25 Explain full adder. 4
26 Explain full subtractor. 7
27 Explain MUX of various types. 7
28 Explain De-MUZX of various types. 7
29 Explain Encoder of various types. 7
30 Explain Decoder. 7
UNIT-4
31 What is sequential circuit. 4
32 Explain SR flip-Flop. 4
33 Explain D flip-Flop. 4
34 Explain JK flip-Flop. 4
35 Explain T flip-Flop. 4
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36 Explain synchronous up counter. 7
37 Explain synchronous down counter. 7
38 Explain Asynchronous up counter. 7
39 Explain Asynchronous down counter. 7
40 Explain various type of register. 7
UNIT-5
41 Explain logic families. 4
42 Explain various terminology used for logic families. 4
43 Explain ECL families in detail. 4
44 Explain TTL families in detail. 4
45 Explain CMOS families in detail. 4
46 Compare ECL, TTL,CMOS logic families. 7
47 Explain limitation of ECL logic families. 7
48 Explain limitation of TTL logic families. 7
49 Explain limitation of ECL logic families. 7
50 Explain future and scope of logic families. 7
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Data Structure(23UGCE302)
Question Bank

Chapter 1: Introduction to Data Structure and FILE
7 Marks Questions:

1. Discuss the importance of data structures in programming languages. Provide examples illustrating their
significance.

2. Explain the concept of abstraction in data structures. How does it help in managing complex
information?

3. Differentiate between primitive and non-primitive data structures. Provide examples of each.

4. How does the FILE structure in C support file handling operations? Explain with examples.

4 Marks Questions:

Explain the term "data structure" and its significance in programming.

Compare and contrast arrays and structures in C programming.

Describe the role of pointers in manipulating data structures in programming.
Discuss the importance of time complexity analysis in data structures and algorithms.

HwnN e

1 Mark Questions:

Define a data structure.

What is the primary purpose of using data structures?
Mention one example of a non-primitive data structure.
How does abstraction help in data structures?

A w N PR

Chapter 2: Linear Data Structure - Stack, Queue
7 Marks Questions:

Compare and contrast the operations and implementation of stacks and queues.
Explain the concept of a circular queue. How is it different from a regular queue?
Discuss the applications of stacks and queues in real-world scenarios.

How does the stack data structure facilitate the evaluation of postfix expressions?

P w N e

4 Marks Questions:

Illustrate the working of the stack data structure with a diagram.

Discuss the working principles of priority queues. Provide an example.
Describe the FIFO (First-In-First-Out) principle in queues with an example.
Explain the LIFO (Last-In-First-Out) principle using stacks.

el
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1 Mark Questions:

What is the primary difference between a stack and a queue?
Define the term "priority queue."

State one application of a queue data structure.

Explain the term "LIFO" in the context of stacks.

A wnNe

Chapter 3: Linear Data Structure - Linked List
7 Marks Questions:

Compare singly linked lists and doubly linked lists. Discuss their advantages and disadvantages.
Explain how nodes are inserted and deleted in a linked list. Discuss their time complexities.
Differentiate between linear linked lists and circular linked lists. Provide examples.

Discuss the concept of self-referential structures and their role in implementing linked lists.

Ll A

4 Marks Questions:

Illustrate the traversal of a linked list.

Compare arrays and linked lists in terms of their memory allocation.
Discuss the applications of linked lists in various domains.

Explain the term "header node" in the context of linked lists.

PN

1 Mark Questions:

Define a linked list.
What is the significance of a pointer in a linked list?
Provide an example of a circular linked list.

W

Explain the term "node" in the context of linked lists.
Chapter 4: Nonlinear Data Structure - Tree and Graph
7 Marks Questions:

1. Discuss the properties and various traversal techniques of binary trees.

2. Explain the concept of binary search trees (BSTs) and their advantages.

3. Define graphs and describe their different representations.

4. Compare and contrast breadth-first search (BFS) and depth-first search (DFS) algorithms.

4 Marks Questions:

Discuss the applications of trees and graphs in real-world scenarios.
Explain the importance of balanced trees in data structures.
Differentiate between trees and graphs.

Illustrate the representation of a graph using an adjacency matrix.

PN e
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1 Mark Questions:

A wnNe

Define a binary tree.

State one application of binary search trees.
Explain the term "graph" in data structures.
Differentiate between BFS and DFS.

Chapter 5: Sorting, Searching, and Hashing

7 Marks Questions:

Ll A

Compare and contrast various sorting algorithms in terms of time complexity and efficiency.
Explain the working principles of linear search and binary search algorithms.

Discuss the concept of hashing and its applications in data storage.

Describe different collision resolution techniques in hashing.

4 Marks Questions:

PN

Discuss the importance of sorting algorithms in data manipulation.
Compare linear search and binary search with their time complexities.
Explain the concept of hash tables and their operations.

Discuss open addressing in the context of collision handling in hashing.

1 Mark Questions:

Eal A
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Define sorting.

State the time complexity of linear search.

Explain the term "hashing" in data structures.
Mention one collision resolution technique in hashing.




Faculty of Engineering and Technology
Department of Computer Engineering

Fundamentals of Electronics(23UGEE101)
Question bank for 1 mark

UNIT-1

Define: Intrinsic Semiconductor

Define: Extrinsic Semiconductors

Define: Holes

Define: Doping

Define: Majority charge carrier

Define: Minority charge carrier.

What is forward biasing of diode?

What is reverse biasing of diode?

O |R[Q |\ [N [ |W N -

What is avalanche breakdown?

[
[—}

What is PIV?

UNIT-2

11 What is BJT?

12 How many junction are there in BJT?

13 Explain term TRANSISTOR.

14 What is cut off region?

15 What is saturationregion?

16 What is activeregion?

17 When transistor act as switch?

18 When transistor act as amplifier?

19 What is FET?

20 What is difference between FET and BJT?

UNIT-3

21 What is op-amp?

22 What is CMRR?

23 What is input impedance in op-amp?

24 What is output impedance in op-amp?

25 What is input offset voltage in op-amp?

26 What is input bias current in op-amp?

27 What is slew rate in op-amp?

28 What is PSRR?

29 What is voltage gain in op-amp?

30 What is virtual eround in op-amp?
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UNIT-4
31 List universal gate.
32 Why NAND and NOR are called universal gates?
33 Implement NOT gate using NAND gate.
34 Implement AND gate using NAND gate.
35 Implement OR gate using NAND gate.
36 Implement NOT gate using NOR gate.
37 Implement AND gate using NOR gate.
38 Implement OR gate using NOR gate.
39 What is sequential circuit?
40 What is combinational circuit?
UNIT-5
41 What is simplex communication?
42 ‘What is half duplex communication?
43 What is full duplex communication?
44 What is analog communication?
45 What is digital communication?
46 What is baseband communication?
47 What is modulation in communication system?
48 List different types of modulation technique used in communication.
49 What is amplitude modulation?
50 What is frequence modulation?
Fundamentals of Electronics
Question bank
UNIT-1 Marks
1 | How are majority and minority charge carriers generated in the 4
semiconductor material?
2 | Justify — “Semiconductors have negative temperature coefficient of 4
resistance.” (i.e. with increase in temperature the resistance decreases)
3 | Explain diode in unbiased condition. Clearly define depletion region and 4
barrier potential.
4 | Explain diode in forward bias and reverse bias condition. 4
5 | Discuss V-I characteristics of pn junction diode in detail. 4
6 | A full waver rectifier using two diodes having forward resistance of 20 Q 7

each. The RMS voltage on secondary of the transformer is 100 V. If the load
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resistance is 980 Q find (a)peak input voltage to rectifier circuit (b) average
value of load current (c)RMS value of load current (d)rectification
efficiency. (Ans: 70.7 V, 45 mA, 50 mA, 79.38%)

7 | A bridge full waver rectifier is designed using transformer of turn ratio 4:1. 7

The transformer is fed with AC supply of 230 V RMS and 50 Hz.
Considering diode to be ideal and load resistance of 200 Q find (a)maximum
secondary voltage (b)dc output voltage (¢)RMS value of load current (d)PTV
rating diode required (e)output frequency. (Ans: 81.3 V,51.7V, 0.29 A, 81.3
V, 100 Hz)

8 [ Determine the RMS value of secondary voltage of a transformer which 7
provides 9 V dc output voltage when connected to a bridge rectifier. If the
secondary winding resistance is 3 » and diode forward resistance is 1 » what
will be the average current flowing through the load of 90 I connected to the
power supply ? (Ans: 10 V, 67.7. mA)

9 Explain the phenomenon of Avalanche break down in detail. What does PIV 7
rating of diode mean?

10 [ Discuss Ist, 2nd and 3rd approximation of pn junction diode in detail. 7

UNIT-2

11 | Explain in detail half adder circuit with truth table and the circuit diagram. 4

12 | Explain the structure of 4-bit parallel adder. 4

13 | Explain the difference between a multiplexer and demultiplexer circuit. 4

14 | Explain the difference between a combinational and a sequential circuit. 4
Give example of each.

15 [ Explain clearly the difference between an encoder and a decoder in terms of 4
its architecture and use.

16 | Explain how a full adder circuit can be designed using two half adder circuit. 7

17 | In digital system what is combinational circuit? explain full adder circuit 7
with truth table, Boolean equation, and the circuit diagram.

18 | Show that a full subtractor can be constructed using two half subtractor and 7
an OR gate.

19 | Explain full subtractor circuit with truth table, Boolean equation, and the 7
circuit diagram.

20 | Draw the logic diagram of clocked RS Flip-Flop and explain its operation 7
UNIT-3
21 | What are sequential circuit? Give the circuit diagram and truth table of 4
clocked D flip flop.
22 | State use of multiplexer circuit in digital system. Explain a 4x1 multiplexer 4
with truth table, Boolean equation, and the circuit diagram.
23 | State use of De-multiplexer circuit in digital system. Explain a 1x4 De- 4

multiplexer with truth table, Boolean equation, and the circuit diagram.
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24 | State use of decoder circuit in digital system. explain 2:4 decoder with truth
table, Boolean equation, and the circuit diagram.
25 [ Realize Ex-OR operation using (a) only NAND gate (b) only NOR gate.
26 | What is combinational circuit? Explain in detail half adder and full adder
circuits.
27 | What is combinational circuit? Explain in detail half subtractor and full
subtractor circuits.
28 | Explain the phenomenon of Avalanche break down in detail. What does PIV
rating of diode mean?
29 | Discuss 1st, 2nd and 3rd approximation of pn junction diode in detail.
30 [ Draw the block diagram of a DC power supply and explain function of each
block.
UNIT-4
31 | Which logic gate is called coincidence gate? Justify.
32 | Give the IC number of following TTL gates: AND, OR, NOT, NAND, NOR,
X-OR and X-NOR.
33 | Which logic gate is called anti-coincidence gate? Justify.
34 | What are the types of Logic gates?
35 | Write the Boolean expression for the output (Q) of the system shown in
figure below
A
B Q
C
36 | Give Boolean expression of output, schematic symbol, and truth table of
AND, OR, NOT, NAND, NOR, Ex-OR, and Ex-NOR Gates.
37 | Why NAND gate is called universal gate? Design basic logic gate using only
NAND gates.
38 | Why NOR gate is called universal gate? Design basic logic gate using only
NOR gates.
39 | State and prove De morgan’s theorem using truth table.
40 | Explain in detail half subtractor circuit with truth table and the circuit

diagram.

UNIT-5
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41

Give circuit of center tapped full wave rectifier, sketch input-output
waveform and derive the relations of Average and RMS values of output
current and voltage.

42

Give circuit of bridge full wave rectifier, sketch input-output waveform and
derive the relations of Average and RMS values of output current and
voltage.

43

Draw the circuit and input-output waveform of half-wave rectifier, center
tapped full wave rectifier and bridge full wave rectifier. Discuss about PIV
rating of diodes required in all these rectifiers.

44

In context to rectifier explain following: 1)Ripple factor 2) Rectification
efficiency. Give their values for half-wave rectifier, center tapped full wave
rectifier and bridge full wave rectifier.

45

What are filter circuits? Explain shunt capacitive filter and choke filter in
detail.

46

Sketch center tapped rectifier with shunt capacitive filter and sketch output
waveform with and without filter.

47

Sketch different configuration of filter circuits popularly used with rectifiers.

48

Give Boolean expression of output, schematic symbol and truth table of
AND, OR, NAND, NOR, NOT, Ex-OR and Ex-NOR Gates.

49

Write the Boolean expression for the output of the system shown in figure
below. Also prepare truth table for the same.

A=
B_
B_]
C -
A
C

50

Why NAND and NOR gates are called Universal gates? Design AND and
OR gate using a) only NAND and b) only NOR gates.
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Question Bank
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Program: M.Sc. Mathematics Semester: 1
Course Code: 2IMMTCC104 Course: Theory of Differential Equations
Part A
1. Define Regular Singular point.
2. N 2,~
Solve: == = e*™Y + x%e™7.

3. BR(=

4. Define Bessels Equation.

3~ Find the solution of the differential equation ‘:2 +y=0.

6. Define Lagrange’s equation.

7. Define Hyper geometric function.

8. The complete integral of the form f(p,q) = 0 is

10.

11
12.
13,

14.
135,
16.
17.
18.

19.
20.
21.

22.

23.
24,

Part B

Write the method of variation of parameters for second order non-homogeneous linear
differential equation.

Write the method of elimination for solving ordinary simultaneous differential equation with
constant coefficients.

Prove that J_(x) = (—=1)"n(x).

Express 2 — 3x + 4x? in terms of Legendre Polynomial of first kind with degree 2.
Solvc:§—7x+y = 0,%—2x—5y= 0.

Prove that P,(—x) = (—1)"B,(x).

Find ordinary point, singular point and regular singular point for the differential equation
(x2=9)?%y" +(x—3)y'+2y=0.

A =t B x=
Solve.dt y=hgtx 1

Prove that % (x"],:(x)) = £™p-1.().
Express x* + 2x3 + 2x? — x — 3 in terms of Legendre polynomial of first kind with degree

4,
Form a partial differential equation for z = a(x + y) + b(x — y) + abt + ¢, where a, b, c are

arbitrary constants.
Solve: (x + 22)p + (4zx — y)q = 2x% + y.

Prove thalﬁ (F(a, B.yix)) = “—:‘-F(u +1,8+Ly+1;x).
Show that F(a, B,y; x) = I 01 th-1(1 — t)YA-1(1 — xt)~dt.

Solve: py = 2xy + logq.
Solve:pq =p +q.

1
B (ﬁa}'—ﬁ)




25.
26.
27.
28.
29.
30.

31.
32,
33.
34,
33.
36.
37.

Part C

Write working rule for frobenious method.

Solve in series the differential equation 4xy"” + 2y’ +y = 0.
State and prove Rodrigue formula.

Write the series solution for Bessel’s equation.

Solve in series the differential equation xy” +y’ —y = 0.

Prove that: P,(x) = ﬁ%(xz —1)"neEN.

Derive series solution of Bessel’s equation.

Solve: x(y% — z%)p — y(2% + x¥)q = z(x* + y?).

Show that xp = yq, z(xp + yq) = 2xy are compatible and find the solution.
Derive series solution of Gauss hyper geometric equation.

State and Prove Gauss theorem for hyper geometric function.

Derive Jacobi’s Auxiliary equation.

Solve: p? + x2y2q? = x?z2.

(. Weka D Byad)
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10.

11.

12.

13.
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17.
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20.
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22.
23.

Give an example of non-commutative group.

Consider (Z, +) the group of integers with usual addition and give two subgroups of (Z, +),
whose union is not a subgroup of (Z, +).

Define: Normal subgroup.

Define: Even permutation.

Write the Cayley table for Klein-4 group.

State fundamental theorem of cyclic groups.

Define: Inner automorphism.

Give the formula of class equation of a group.

State the fundamental theorem of finite abelian groups.

Part B

Let G be any group and let a € G be an element of G, then prove that O(bab™1) =
O(a),vb €G.

Let f,g € S,. Then check whether the permutation f ~1g~1f g is an even permutation or an
odd permutation.

Prove that a subgroup H of G is a normal subgroup of G if and only if aHa™! c H for each
a€aG.

Prove that center of a group G is a subgroup of G.

For n > 1, prove that A,, has order %I
Let G = < a > be a cyclic group of order n. Then G =< a* > if and only if ged(n, k) = 1.
Prove that set of all rational numbers of the form 3"6™, where n and m are integers, is a

group under multiplication.

Let G be an Abelian group. Let a, b € G such that o(a) = m and o(b) = n then show that
o(ab) = mnif (m,n) = 1.

Is it impossible to find a homomorphism of Z onto S,, (n > 2)? Justify your answer.

Show that the mapping ®(a + ib) = a — ib is an automorphism of the group of complex
numbers under addition. Also show that ¢ preserves complex multiplication as well- that
d(xy) = P(x)P(y),Vx,y €C

If f is a homomorphism of G onto H and g is a homomorphism of H onto K, then show g o f
is ahomomorphism of G onto K. Also show that the kernel of f is a subgroup ofthatof g o f.

Let G be a group and a € G then prove that |cl(a)] = I%I, where C(a) is the centralizer of

a and cl(a) is the conjugacy class of a. e Unjp
o) o(B) /&

If A, B are finite subgroups of a group G, then prove that 0(AxB) = proTTr b

State and prove Sylow’s second theorem.



24.

25.

26.
27,

28.
29.
30.

31,

32.
33.
34,

35.
36.
3L
38.

39.

Define: Internal direct product and external direct product. Also Give an example of group

which is a direct product of its two subgroups.
If order of group G is p? for some prime p, then show that G is abelian.

PartC

State and prove Lagrange’s theorem.

Is set of all Rational number other than one with operation a* b = a + b — ab forms
group? If yes, check whether it is Abelian or not.

State and prove Fundamental Theorem of Cyclic Groups

Prove that each permutation f € S, can be expressed as a composition of disjoint cycles.
Let G be a group and a € G be any element of G such that o(a) = n. Then prove the
following:

(1) o(@a™) < o(a);Vm € L.

(2) o(a™t) = o(a).

(3) If t is a positive integer such that (t,n) = 1, then o(a®) = o(a).
(4) o(bab™*) = o(a); Vb € G.

(1) Prove that a subgroup H of G is normal subgroup of G if and only ifaHa™! c H for
eacha € G.
(2) Prove that a subgroup H of G is normal subgroup of G if and only if (Ha)(Hb) =
H(ab);Va,b € G
Prove that each permutation f € S, can be expressed as a composition of disjoint cycles.
State and prove Lagrange’s theorem.
Prove that the set of all automorphisms of a group and the set of all inner automorphism of a
group are both groups under the operation function composition.
State and prove Cayley’s theorem.
State and prove Sylow’s first theorem.
State and prove first fundamental theorem of homomorphism of groups.
Let G be a group and suppose that G is the internal direct product of Ny, N, ..., N.. Let T =
N; X N, X ...,X Ni. Then show that G is isomorphic to T.
Show that the relation ~ defined as below is an equivalence relation on G and the equivalence
class of x € G is the set AxB = {axb : a € A,b € B}.
x~y if y = axb forsome a € A, b € B.
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Question bank
Theory of computation
1. Define hypothesis.
The formal proof can be using deductive proof and inductive proof. The deductive proof
consists of sequence of statements given with logical reasoning in order to prove the first or
initial statement. The initial statement is called hypothesis.

2. Define inductive proof.
It is a recursive kind of proof which consists of sequence of parameterized statements that use

the statement itself with lower values of its parameter.

3. Define Set, Infinite and Finite Set,

Set is Collection of various objects. These objects are called the elements of the set.
Eg:A={a,e,i,o,u}

Infinite Set is a collection of all elements which are infinite in number.

Eg: A = { a| a is always even number }

Finite Set is a collection of finite number of elements.

Eg:A={aeio0u}

4. Give some examples for additional forms of proof.

1. Proofs about sets

2. Proofs by contradiction

3. Proofs by counter examples

5. Define Finite Automation.

A finite automata is a collection of 5 tuples (Q, Z. 8, g0, F ) where Q is a finite set of states,

which is non empty.
T is a input alphabet, indicates input set. § is a transition function or a function defined for

going to next state.

qO is an initial state (q0 in Q) F is a set of final states.
Two types :

Deterministic Finite Automation (DFA)
Non-Deterministic Finite Automation. (NFA)

6. Define Deterministic Finite Automation.
_ The finite automata is called DFA if there is only one path for a specific input from current

state to next state.

_ A finite automata is a collection of 5 tuples (Q, Z. 8, q0, F)

where Q is a finite set of states, which is non empty.

T is a input alphabet, indicates input set.

& is a transition function or a function defined for going to next state.
q0 is an initial state (q0 in Q) F is a set of final states.

7.Begin either with 00 or 11
Regular expression :(0+1)(0+1)*:(0+1)(0+1)*

0,1

—@®2 (D

NFA = DFA for begin with
0 or 1 followed by anything




A. End with 00
Regular expression :(0+1)*0:(0+1)*0

S0 b

NFA for anything from
beginning, end with 0 Eqmva.lent DFA

B. End with 0000
Regular expression :(0+1)*00:(0+1)*00

Se0e0

NFA for anything from .
beginning, end with 00 Equivalent DFA

C. Containing the substring 0000
Regular expression :(0+1)*00(0+1)*:(0+1)*00(0+1)*

0,1
0,1 0,1 1
0 0 5
D@DE D)
1
NFA for anything followed by 00 .
followed by anything Equivalent DFA

So, C is the correct answer.




1 Draw a deterministic and non-deterministic finite automate which accept 00 and 11 at the
end of a string containing 0, 1 in it, e.g., 01010100 but not 000111010.

Explanation — Design a DFA and NFA of a same string if input value reaches the final state
then it is acceptable otherwise it is not acceptable.

NFA of the given string is as follows:

NFA

2: Draw a deterministic and non-deterministic finite automata which accept a string
containing “the” anywhere in a string of {a-z}, e.g., “there” but not “those”.

Explanation — Design a DFA and NFA of a same string if input value reaches the final state
then it is acceptable otherwise it is not acceptable. It is applicable for all the DFA and NFA.

Since, NFA is quit easier then DFA, so first make its NFA and then go through the DFA.
NFA of the given string is as follows:

NFA

DFA

3: Draw a deterministic and non-deterministic finite automata which accept a string
containing “ing” at the end of a string in a string of {a-z}, e.g., “anything” but not
“anywhere”.




Explanation — Design a DFA and NFA of a same string if input value reaches the final state
then it is acceptable otherwise it is not acceptable. It is applicable for all the DFA and NFA.
NFA of the given string is as follows:

Here, q0 shows the initial state, q1 and q2 are the transition states, and q3 is the final state.

4 : Which one of the following languages over the alphabet {0,1} is described by the
regular expression?

(0+1)*0(0+1)*0(0+1)*

(A) The set of all strings containing the substring 00.

(B) The set of all strings containing at most two 0’s.

(C) The set of all strings containing at least two 0’s.

(D) The set of all strings that begin and end with either 0 or 1.

Solution : Option A says that it must have substring 00. But 10101 is also a part of
language but it does not contain 00 as substring. So it is not correct option.

Option B says that it can have maximum two 0’s but 00000 is also a part of language. So it
is not correct option.

Option C says that it must contain atleast two 0. In regular expression,
this is correct option.

Option D says that it contains all strings that begin and end with either 0 or 1. But it can
generate strings which start with 0 and end with 1 or vice versa as well. So it is not correct.

two 0 are present. So

S : Which of the following languages is generated by given grammar?
S->aS|bS | e

(A) {2"b" | n,m > 0}
(B) {w € {a,b}* | w has equal number of a’s and b’s}

©{a"|n>0} u {b"|n>0} U {a"b"|n>0}
(D) {a,b}*

Solution : Option
>bS =>baS
Option (B)

(A) says that it will have 0 or more a followed by 0 or more b. B
=>ba is also a part of language. So (A) is not correct.
says that it will have equal no. of a’s and b’s. But But S ->bS => b i




of language. So (B) is not correct.

Option (C) says either it will have 0 or more a’s or 0 or more b’s or a’s followed by b’s.
But as shown in option (A), ba is also part of language. So (C) is not correct.

Option (D) says it can have any number of a’s and any numbers of b’s in any order. So (D)
is correct.

6 : The regular expression 0*(10*)* denotes the same set as
(A) (1*0)*1*

(B) 0+ (0 + 10)*

©)@O+1)*1000+1)*

(D) none of these

Solution : Two regular expressions are equivalent if languages generated by them are
same.

Option (A) can generate all strings generated by 0*(10*)*. So they arc cquivalent.

Option (B) string null can not generated by given languages but 0*(10*)* can. So they are
not equivalent.

Option (C) will have 10 as substring but 0*(10*)* may or may not. So they are not
equivalent.

7 : The regular expression for the language having input alphabets a and b, in which two a’s
do not come together:

(A) (b +ab)* + (b +ab)*a

(B) a(b + ba)* + (b + ba)*

(C) both options (A) and (B)

(D) none of the above

Solution:

Option (C) stating both both options (A) and (B) is the correct regular expression for the
stated question.

The language in the question can be expressed as
L={&epsilon,a,b,bb,ab,aba,ba,bab,baba,abab,...}.

In option (A) ‘ab’ is considered the building block for finding out the required regular
expression.(b + ab)* covers all cases of strings generated ending with ‘b’.(b + ab)*a covers
all cases of strings generated ending with a.

Applying similar logic for option (B) we can see that the regular expression is derived
considering ‘ba’ as the building block and it covers all cases of strings starting with a and
starting with b.

8. There are tuples in finite state machine.
a)4

b)5

c)6

d) unlimited

Answer:b R
Explanation: States, input symbols, initial state, accepting state and transition fungQé?




9. Transition function maps.
a)T*Q->%
b)Q*Q->X
C)L*L->Q
dQ*L->Q

Answer:d
Explanation: Inputs are state and input string output is states.

10. Number of states require to accept string ends with 10.
a)3

b) 2

c)l

d) can’t be represented.

Answer:a

Explanation: This is minimal finite automata.
11. Extended transition function is .
a)Q*I*->Q

b)Q*X->Q

c)Q*r s >y

HQ*L>Z

Answer:a
Explanation: This takes single state and string of input to produce a state.

12. 8*(q,ya) is equivalent to .
a) 8((q,y),a)

b) 5(3*(q,y),a)

©) 8(q,ya)

d) independent from & notation
Answer:b

Explanation: First it parse y string after that it parse a.

13. String X is accepted by finite automata if .
a) *(gx) EA

b)d(g,x)E A

¢) 8*(Q0x) E A

d)3(Q0,x)E A

Answer;:c

Explanation: If automata starts with starting state and after finite moves if reaches to final
step then it called accepted.

14. Languages of a automata is
a) If it is accepted by automata
b) If it halts

c) If automata touch final state in its life time




d) All language are language of automata

Answer:a
Explanation: If a string accepted by automata it is called language of automata.

15. Language of finite automata is.
a) Type 0
b) Type 1
c) Type 2
d) Type 3

Answer:d
Explanation: According to Chomsky classification.

16. Finite automata requires minimum number of stacks.
a) 1

b)0

c)2

d) None of the mentioned

Answer:b
Explanation: Finite automata doesn’t require any stack operation.

17. Number of final state require to accept ® in minimal finite automata.
a) 1

b) 2

c)3

d) None of the mentioned

Answer:d
Explanation: No final state requires.

18. Regular expression for all strings starts with ab and ends with bba is.
a) aba*b*bba

b) ab(ab)*bba

c) ab(a+b)*bba

d) All of the mentioned

Answer:c
Explanation: Starts with ab then any number of a or b and ends with bba.

19. How many DFA’s exits with two states over input alphabet {0,1} ?
a) 16
b) 26
c) 32
d) 64

Answer:d .
Explanation: Number of DFA’s = 2" * n®',




20. The basic limitation of finite automata is that

a) It can’t remember arbitrary large amount of information.
b) It sometimes recognize grammar that are not regular.

¢) It sometimes fails to recognize regular grammar.

d) All of the mentioned

Answer:a
Explanation:Because there is no memory associated with automata.

21. Number of states require to simulate a computer with memory capable of storing ‘3
words each of length ‘8°.

a)3*2¢

b) 209

c) 209

d) None of the mentioned

Answer:b

Explanation: 2™ states requires.

22. FSM with output capability can be used to add two given integer in binary representation.
This is

a) True

b) False

c) May be true

d) None of the mentioned

Answer:a
Explanation: Use them as a flip flop output.

23. Assume the R is a relation on a set A, aRb is partially ordered such that a and b are

a) reflexive

b) transitive

¢) symmetric

d) reflexive and transitive

Answer: d . N
Explanation: A partially ordered relation refers to one which is Reflexive, Transitive and

Antisymmetric.

24. The non- Kleene Star operation accepts the following string of finite length over set A =
{0,1} | where string s contains even number of 0 and 1

a) 01,0011,010101

b) 0011,11001100

c) €,0011,11001100

d) £,0011,11001100

Answer: b _ :
Explanation: The Kleene star of A, denoted by A*, is the set of all strings obtained/u§
concatenating zero or more strings from A.




25. A regular language over an alphabet Y’ is one that cannot be obtained from the basic
languages using the operation

a) Union

b) Concatenation

¢) Kleene*

d) All of the mentioned

Answer: d
Explanation: Union, Intersection, Concatenation, Kleene*, Reverse are all the closure
properties of Regular Language.

26. Statement 1: A Finite automata can be represented graphically; Statement 2: The nodes
can be its states; Statement 3: The edges or arcs can be used for transitions

Hint: Nodes and Edges are for trees and forests too.

Which of the following make the correct combination?

a) Statement 1 is false but Statement 2 and 3 are correct

b) Statement 1 and 2 are correct while 3 is wrong

c) None of the mentioned statements are correct

d) All of the mentioned

Answer: d
Explanation: It is possible to represent a finite automaton graphically, with nodes for states,
and arcs for transitions.

27. Which of the following is not a part of 5-tuple finite automata?
a) Input alphabet

b) Transition function

c) Initial State

d) Output Alphabet

Answer: d
Explanation: A FA can be represented as FA = (Q, ¥, 9, q0, F) where Q=Finite Set of States,
Y =Finite Input Alphabet, =Transition Function, g0=Initial State, F=Final/Acceptance State).

28. Given: )= {a, b}

L= {x€Y *|x is a string combination}

Y 4 represents which among the following?
a) {aa, ab, ba, bb}

b) {aaaa, abab, &, abaa, aabb}

c) {aaa, aab, aba, bbb}

d) All of the mentioned

Answer: b
Explanation: ¥ * represents any combination of the given set while }’x represents the set of
combinations with length x where x € I.

29. Complement of a DFA can be obtained by

a) making starting state as final state

b) no trival method

c¢) making final states non-final and non-final to final




d) make final as a starting state

Answer:c . .
Explanation: String accepted in previous DFA will not be accepted and non accepting string

will be accepted .

30. Complement of regular sets are
a) Regular

b) CFG

c) CSG

d)RE

Answer:a
Explanation: Regular sets are closed under complement operation.

31. Reverse of a DFA can be formed by

a) using PDA

b) making final state as non-final

c¢) making final as starting state and starting state as final state
d) None of the mentioned

Answer:c
Explanation: By making final state as starting state string starting from end will be accepted.

32. Reverse of (0+1)* will be
a) Phi

b) Null

c) (0+1)*

d) (0+1)

Answer:c
Explanation: There is only one state which is start and final state of DFA so interchanging

starting start and final state doesn’t change DFA.

33. Complement of (a + b)* will be
a) phi

b) null

c)a

db

Answer:a . '
Explanation: Given expression accept all string so complement will accept nothing.

34. NFA, in its name has ’non-deterministic’ because of :
a) The result is undetermined

b) The choice of path is non-deterministic

c) The state to be transited next is non-deterministic

d) All of the mentioned




Answer: b
Explanation: Non deterministic or deterministic depends upon the definite path defined for
the transition from one state to another or undefined(multiple paths).

35. The number of tuples in an extended Non Deterministic Finite Automaton:
a)$s
b) 6
c)7
d)4

Answer: a
Explanation: For NFA or extended transition function on NFA, the tuple elements remains

sameie. 5.

36. Choose the correct option for the given statement:
Statement: The DFA shown represents all strings which has 1 at second last position.
19

a) Correct
b) Incorrect, Incomplete DFA

¢) Wrong proposition
d) May be correct

Answer: ¢
Explanation: The given figure is an NFA. The statement contradicts itself.

37, From the given table, §*(q0, 011) =?

q Ao} )
g0 la0) fq0, 1}
g ] a2}
[ fg3} (43}
B [) 0

a) {90}

b) {q1} U {q0, q1, q2}

¢) {q2,ql}

d) {93, q1, 92, q0}

Answer: b

Explanation: §*(q0,011) = Ur8*(90,01) 3 (r, 1) = {0, q1, 42}

38. Let for ¥= {0,1} R= (YY) *, the language of R would be
a) {w | w is a string of odd length}

b) {w | w is a string of length multiple of 3}

¢) {w | w is a string of length 3}




d) All of the mentioned

Answer: b

Explanation: This regular expression can be used to eliminate the answers and' get the result.
The length can be even and as well more than 3 when R= (33.Y) (3.3 (particular case).

39.If Y= {0,1}, then ®* will result to:
a)e

b) ©

c) 2

d) None of the mentioned

Answer: a

Explanation: The star operation brings together any number of strings from the language to

get a string in the result. If the language is empty, the star operation can put together 0
strings, resulting oniy the empty string.

40. The given NFA represents which of the following NFA
a)(abUa)*

b) (a*b* U a*)
c) (ab U a*)
d) (ab)* U a*

Answer: a

Explanation: The Regular expression (ab U a) * is converted to NFA in a sequence of stages

as it can be clearly seen in the diagram. This NFA consist of 8 stated while its minimized
form only contains 2 states.

41. Which of the following represents a language which has no pair of consecutive 1°s if Y=
{0,1}?

a) (0+10)*(1+e)

b) (0+10)*(1+e)*
c) (0+101)*(0+¢)
d) (1+010)*(1+¢)

Answer: a

Explanation: All the options except ‘a’ accept those strings which comprises minimum one
pair of 1’s together.

42. The finite automata accept the following languages:

a) Context Free Languages

b) Context Sensitive Languages

c) Regular Languages

d) All the mentioned

Answer: ¢

Explanation: A finite automaton accepts the languages which are regular and for which a
DFA can be constructed.

43.Which among the following is equivalent to the given regular expression?
01*+1




a) (01)*+1

b) 0((1)*+1)
c) (0(1)*)+1
d) ((0*D)1*)*

Answer: ¢
Explanation: Using the rules of precedence on the give expression, ¢ is the appropriate choice
with the order of: Bracket>Kleene>Dot>Union

44. Which among the following cannot be accepted by a regular grammar?
a) L is a set of numbers divisible by 2

b) L is a set of binary complement

c) L is a set of string with odd number of 0

d) L is a set of 0"1"

Answer: d

Explanation: There exists no finite automata to accept the given language i.e. 0"1 % For other
options, it is possible to make a dfa or nfa representing the language set.

&
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QUESTION BANK

Let (X, 7) be any discrete topological space then prove that B = {{x}/x€X}isa
basis for(X, 7).

Let 75 be the collection of topologies on X. Then prove that N {7z} is also a
topology on X.

Let X = {1,3,5,7} and 7 = {¢, X, {1},{5},{1,5}} then find 7y for following subsets
of X.

Q)Y ={3,5} ()Y ={157} (i)Y ={7}

Let A be a subspace of X and B is a subspace of Y’ then show that the subspace
topology on A X B of X X Y is same as the product topology on A XB.

For4,B c X, if A C B then prove that A c B.

Let A C X then prove that A is open if and only if 4° = A.

Let (X, 7) and (¥, 7") be any two topological spaces and ¢ €Y is fixed. A
function f: (X, 7) = (¥, 7') be defined as f(x) = c. Then check whether f is
continuous or not.

Let A be a connected subspace pf . If A € B c A, then show that B is also
connected.

Write statements of following:
(i)Urysohn’s Lemma (ii)Tietze extension theorem.

Prove that every T, space is T; space.
Let X be a set and B is the basis for X. Lett={G c X /forVx € G,3B € B >
x € B c G} then show that 7 is a topology on X.

Let X = Rand T = {G c X/ for each element x € G3 some (a, b) such that
x € (a,b) € G} then check whether 7 is topology or not.

Let (X,7) and (Y, 1") be two topological spaces and B is a basis forXand Cisa
basis on Y then prove that the set {B X C / B € B, C € C} is a basis for the product
topology on X X Y.

Let (X, T) be any topological space and (Y, 7y) is a subspace topology on Y of X
then prove that the subset G C Y is closed in Y if and only if G = H nY, for some
closed set H in X o Unj,

()If A, B c X then show that AN B) # An B.
(ii)If A, B X then show that (AU B)’ # A"UB’ .

Prove that N' = ¢.




17.
18.

19.
20.

Prove that every closed subspace of compact space is compact.
Let X,Y and Z be any three such that Y is subspace of Z. Then prove that f: X —
Z is continuous if and only if f: X = Y is continuous.

Show that every discrete topological space is normal space.
Prove that a space is T; space if and only if every singleton subsets of X are

closed set in X.
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1. Define the following terns:
e Lebesgue measurable set
e Measurable function
o Characteristic function and simple function
Using outer measure, prove that [1,2) is not a countable subset of R.
Let E € R and m*E = 0. Then prove that E is a Lebesgue measurable set.
Let A,B € R and m*B = 0. Then prove that m*(A U B) = m"A.
Let E € m and ¢: E > R be a simple map with ¢(E) = {a,, a,, ..., a,}. Write down canonical
representation of ¢.
. Write down all Littlewood’s three principles without proof.
. Let E;,E; € m. Then prove that E; U E; € m.

6

7

8. Prove that m is an algebra on R.

9. Construct the Cantor set and prove that it is an uncountable as well as measurable set.

10. Let Ey, E;, ..., E,, be finite sequence of measurable set and E; N E; = ¢, Vi # jand i,j =
{1,2,3, ...,n}. Let A € R be any subset. Then prove that m*(4A n [UL, E;]) = X, m* (AU Ep).
11. Prove that M is a ¢ —algebra on R.
12. Prove that the Borel field, By € m, the collection of all measurable sets.
13.Let < E, >E M and E,,, € E,,,¥n € N. Let m(E,) < co. Then prove that m(N{Z, E;) =
r];l-.nl m(E,).
14. Let E € m and f be an extended real valued function on E. Prove that for any real a, followings
are equivalent:
i) {x€EE/f(x)=a}em
ii) {xeEE/f(x)<a}lem
iii) f{x€E/f(x)<a}lem
iv) {x€E/f(x)>a}em
15. Let f, g: E = R be two extended real valued measurable functions on a measurable set E. Let ¢ €
R. Then prove that f + g, f + ¢,cf,g — f and fg all are measurable functions on E.
16. Define the following terms:
e Algebra of sets (Boolean Algebra).
e F, —sets and Gg —set
e Nowhere dense set
¢ Borel field and Borel Set
e Lebesgue outer measure of a subset 4 of R
17. Let € € P(X), for some non-empty set X. Define an algebra of sets on X generated by the
collection C.
18. Let X # ¢ and R be a boolean algebra on X. Let A, B € R. Then prove that An B € R.
19. Define: o —algebra of a non-empty set X.
20. Let C be the collection of subsets of X. Define a ¢ —algebra of sets on X generated by th
collection C.
21. Let X # ¢ and R be o —algebra of on X. Let A4,, 4, ..., Ay, ... € R. Then prove
22. Let Fy, F,, ... be F,-sets. Then prove that U2, F; is also an F, —set.
23. give an example of a Gs-set, which is not an F,-set. Also give an example of F,-set\
5-set.

4 T 2 A /" ™M . o . L Jp— - - cm A S

g b




25. Give an example of a subset of R, which 1s not a Borel set, as well as 1t 1s not a r5-set and F-set.

26. Prove that m*({1}) = 0.

27.Let A = {a,,a,, ...} € R. Then prove that m*4 = 0.

28.Let A,B € Rand A C B. Then prove that m*A < m*B.

29. Write down m*Q, m*([1,3] U (4,7)), m"(N x N) and m*([1,3] U (2,4)).

30. Let X # ¢ and R € P(X). Suppose R satisfies the condition that if A € R. Then prove that the
following statements are equivalent:

i) R is an algebra of sets on X.

ii) Ay A, ..., A, E Rthen UL  A; ER
iii) Ay, A, ..., A, ERthen N[, A; ER
iv) A BERthenANBER

31.Let X = Nand R = {A € X/Either A is a finite set or A® is a finite set}. Then show that R is
an algebra of sets on X.

32. Let X # ¢ and C be a collection of subsets of X. Let g = {R/
R is a boolean algebra on X and € € P(X)}and H = Nzep R. Then prove that H is the
smallest Boolean algebra on X, which contains C.

33. Let X be an infinite set and C = {{x}/x € X}. Then verify that R = {A € X/
Either A is a finite set or A is a finite set} is the algebra of sets on X generated by the
collection C.

34.Let X #+ ¢ and R be an algebra of sets on X. Let < 4; > € R be a sequence. Then prove that 3 <
B; >C R such that B;’s are mutually disjoint, B; € A;, Vi = 1,2, ... and forany n € N, UL, B; =
Uk, 4;.

35.letX=Rand A ={A S X/
Either A is a countable subset or A° is a countable subset of X}. Then prove that A isa
o —algebra on X.

36. Let X # ¢ and C S P(X). Let A be the algebra on X, generated by C. Let R, =the o —algebra on
X, generated by C and R, =the o —algebra on X, generated by 4. Then prove that R, = R,.

37. Prove that Lebesgue outer measure of any interval is its length.

38. Let 3, be the ¢ —algebra on R, generated by the collection of all closed sets in R and f8, be the
o —algebra on R, generated by the collection of all open sets in R. Then prove that 8, = 8, = B,,
the Borel field on R.

39. Let < A, >S P(R). Then prove that m*(Up=y Ap) < Yo m Ap.

—
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Part B - Answer the following Questions. [S Marks]

L

b

10.

11.

12.

13.

14,

15.

16.

Give an example of a ring which has no zero divisor. (justify your answer)

Prove that every field is an integral domain.

If :R — R isring homomorphisﬁ then show that K is an ideal of R.

Find the g.c.d. of f(x) = 6x3 + 5x? — 2x + 25 and g(x) = 2x2 — 3x + 5 of R[x].
State and prove Gauss lemma.

Let f(x) = 21x® — 3x% + 2x + 9 of Q[x], show that f(x) is irreducible over Q.

Show that [Q(v2); Q] = 2.

Show that every finite extension is an algebraic extension.

Compute G(C,R), where C is field of complex numbers and R is field of real numbers
For a given p , show that the ring (Zp, +p,-p) has no zero divisor.

Prove that restricted cancellation law holds good in a commutative ring if and only if it has no
zero divisor.

If @:R — R’ is ring homomorphism then show that K is subring of R.
Find the g.c.d. of f(x) = 6x3 + 5x% — 2x + 25 and g(x) = 2x% — 3x +5 of R[x].
State and prove Eisenstein criterion.

Let f(x) = x> + 3x% + 3x + 3 of Q[x], show that f(x) is irreducible over Q.

Show that [Q(v2); Q] = 2.



17. Show that every finite extension is an algebraic extension.

18- Compute G(K, @), where K = Q (23) and Q is field of rational numbers.

19.  Prove that an automorphism of an extension field of Q fixes rationals.

Part C - Answer the following Questions. [7 Marks]

1.

10.

11.

12.

13.

14.

15.

Show that (P(U), A,n) is ring.
If p is prime then prove that (p) is always prime ideal and maximal ideal of Z.
Show that integral domain D[x] is not a field.

Show that any ideal in integral domain F[x] is principle ideal.

Explain the converse of mod-p test with example.
Prove that every PID is UFD.

Let L is a finite extension of K and K is finite extension of F then show that [L:F] =
[L: K][K:F].

Let L is a finite extension of K and K is finite extension of F then show that [K: F]|[L: F].
Let K is finite extension of F then show that G(K, F) < [K: F].

Show that real quaternion ring having inverse of every nonzero elements.

If p is prime then prove that (p) is always prime ideal as well as maximal ideal of Z.

Let f,g € D[x] — {0} then show that [fg] = [f] + [g].

Show that any ideal in integral domain F[x] is principle ideal.

Explain the converse of mod-p test with example.

Give an example of an integral domain which is not a UFD.




16.

17.

18.

19.

Let L is a finite extension of K and K is finite extension of F then show that [L: F] =
[L:K][K: F).

State and prove Factor and Remainder theorem.
Let T is finite extension of K then show that G(T,K) < [T: K].

Let K be the normal extention of F with characteristic 0. If T is any subfield of K. Prove
that if T is normal extension of F if and only if G(K, T) is normal subgroup of G (K, F).
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PartA

Define sample and population.

How data are classified in statistics?

Difference between histogram and bar graph.

Give example of ungrouped and grouped data.

What is central tendency?

Find harmonic mean of 5,10,15,25.

Define the term statistics.

Write two properties of probability distribution function.

Find range of the following data:

x | 5]6[9]14]17]2]
f 123(33[25[12]13[28
10. Give a real-life example of linear regression.

Woge = v B e

11. Define hypothesis.
12.  Define the term statistics.

Part B

13.
Draw frequency polygon for the following data:

Class Interval | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | 70-80 | 80-90
Frequency 4 6 8 10 12 14 7 5

14.  Explain qualitative data and its types.

15. Find harmonic mean of the following data:
x|20]|21(22|23|24|25
fl4 12 (7|1 ]3|I




16.

17.

18.

19.
20.

21,

23.

25.

26.

27,

Find the median of the following frequency distribution:

x 10|11 (12|13 [14[15|16
fl18 |15]25(20 (12105
Find variance, standard deviation and coefficient of variance for the following numbers:
1,3,5.9,6,7.9, 10.

Calculate Karl Pearson’s coefficient of skewness for the following distribution:

x|0 |1 |2 |3 |4|5|6/(7
y|[12]17]29]19]8[4[1]0

Write at least three properties of correlation coefficient.

Find regression and correlation coefficients for the given data:
X Y
Mean 508.4 | 23.7
Standard Deviation | 36.8 | 4.6

A bag contains 2 black, 3 red and 5 blue balls. Three balls are drawn at random. Find the
probability that the three balls drawn are
i.  blue

ii. consists of 2 red and 1 black ball, and

iii.  consists of exactly 1 black ball.
A tyre manufacturer claims that the average life of a particular category of his tyre is
18000 km when used under normal driving conditions. A random sample of 16 tyres was
tested. The mean and standard deviation of life of the tyres in the sample were 20000 km
and 6000 km, respectively. Assuming that the life of the tyres is normally distributed, test
the claim of the manufacturer at 1% level of significance using appropriate test.
(Takett(15),0.005s = £2.947).
What are the limitations of statistics?
What are the applications of statistics?

Construct a pie chart to visually display the favorite fruits of the students in a class based
on the given data: Mango - 45; Orange - 30; Plum - 15; Pineapple - 30; Melon - 30.

Draw histogram of the following distribution of total marks of 30 students of a class:
Marks(mid-point) | 100 | 120 | 140 | 160 | 180 | 200
No.ofstudents |5 (6 (4 |7 [5 |3

The following table gives the distribution of the companies according to size of capital.
Find the mean size of the capital of the company

Capital (in Lakhs) | No. of companies

Less than § 20
Less than 10 27
Less than 15 29

Less than 20 38




28.

29.

30.

31.

32.

Less than 25 48
Less than 30 53

Following is the distribution of marks obtained by 60 students in a mathematics test. Find
median marks

Marks No of students
More than 0 | 60

More than 10 | 56

More than 20 | 40

More than 30 | 20

More than 40 | 10

More than 50 | 3

The arithmetic mean and geometric mean of two positive integers are 10 and 8.
Determine the two numbers.

If the arithmetic mean and the harmonic mean of the set of observations are 9 and 49,
respectively, then find the two numbers.

Part C

The bar graph given below shows the marks of students of a class in a particular subject:
Study the bar graph and answer the following questions:

(a) If 40 is the pass mark, then how many students have failed?

(b) How many students got marks from 50 to 69?

(c) How many students scored 90 marks and above?

(d) If students who scored marks above 80 are given merits then how many merit holders
are there?

(e) What is the strength of the class?

X

-
~
-
L

[

L]
i
L

Number of Students ——>
o

3 [ ¥ - ¥ o ] %ol
3039 4049 50-59 6069 70-79 80-239 90-92
Marks —>

The following line graph shows the yearly sales figures for a manufacturing company.
(a) What were the sales in 2002?

(b) What were the sales in 2006?
(c) What were the sales in 2003?




(d) What were the sales in 2005?
(¢) Compute the difference between the sales in 2002 and 2006.

(f) In which year was there the greatest difference between the sales as compared to its
previous year?

12

5 v,

-

Sales (im Ry creres) -5
-

2000 2000 2004 2008 06
Years

33.  Calculate the value of mode for the following frequency distribution:

Class 0-5 | 5-10 | 10-15 | 15-20 | 20-25 | 25-30 [ 30-35 | 3540
Frequency |5 |7 15 18 16 9 6 3

34.  Calculate the geometric mean for the following frequency distribution:

Class 100-110 | 110-120 | 120-130 | 130-140 | 140-150 [ 150-160 | 160-170
Frequency | 4 6 20 32 33 8 2

35. The bar graph given below shows the percentage distribution of the total expenditures of a

company under various expenses heads during 2003. Study the graph and answer the
questions.
Parcentage Distribution of Total Expenditure of a Company

E
g

i. If the expendlture on advertisement is Rs 2.10 crores then what is the difference
between the expenditure on transport and taxes?
ii. What is the ratio of the total expenditure on infrastructure and transport to the total
expenditure on taxes and interest on loans?
iii. If the interest on loans amounted to Rs 2.45 crores then what is the total amount of
expenditure on advertisement, taxes and research and development?
36. Study the following line graph carefully and answer the questions given below.

R&D -u

oy T
|
[

A

Tazes

Interesten
Loans




37.
38.

39,

40.

41.

42.

43.

Exports from Three Companies Over the Years (in Rs. crore)

150 4
140
130 4
120 4
110 +
100

4 90
E b0
£ 704
g 80
” !
40
3 ¥
20
10 4
0 g —
1993 1994 1995 1996 1997 1998 1999
Years
—+—Company X —8-C 2 —a—CompanyY

@ For which pairs of years the total exports from the three companies together are
equal?
(i)  In which year was the difference between the exports from companies X and Y
the minimum?
(iii) What was the difference between the average exports of the three companies in
1993 and the average exports in 1998?
Find geometric mean of the following data: 10, 110, 120, 50, 52, 80.
Find arithmetic mean of the given frequency distribution:
x |5 |10[15]20(25|30|35|40]45
f [20]43|75|67(72|45]39]|9 |8

The runs scored by two batsmen A and B in 9 consecutive matches are given as:
A|[85(20(62|28(9 |74|4 |69]13
B|26|4 (27|15[30|59|15|49 |26

Find which batsman is more consistent?

Find relative and absolute Kurtosis of the following distribution:
Class Interval | 0-10 | 10-20 | 20-30 | 30-40 | 40-50

Frequency 1 4 3 2 3

8 competitors in a musical test were ranked by three judges A, B and C in the following
orders

A[1]|6[5[3]2|4]|7|8
B[3|5/8[4[7[2]|1]|6
Cl6|4|8[1]2]|5[3]|7

Using the rank correlation method, find which pair of judges has the nearest approach to

common liking in music.
From the following data, obtain the two regression lines and correlation coefficient:

Sales (x) 10098 |78 [ 85 [ 110 [93 | 80
Purchase (y) [85 [90[70]72|95 |81]74

If X is a Poisson variate such that




3P(X = 4) -% PX=2)+P(X=0)
Iflnd;

(h mean of' X,
(y PX =2).

44,  Consider the example of the population In a village:
Villoge (A B
Samploslze |10 12
‘Mean monthly Income | 150 | 140
Sample variance 92 {110

Testing the equality of sample varlances with a significance level of 5%. (Value of F-
statistic at 5% for degree of freadom (9, 11) 18 2.90).

Sl
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Program M.Sc. (Mathematics)
Semester i
Course Title Discrete Mathematics
ol Question with
No uestion options
1 |Q
Which of the following is not a semigroup?
A) | (N.x)
B) | (2,+)
Q | (N, =),
D) | (Z.%)
2 | Q. | What is an identity element of free semigroup?
A) | [
B) | A
0 | 0
D) | ¢
3 | Q. | Find the identity element of binary operation defined by for any a,b € Z,
a*b=a+b+5.
A) | 5
B) | 5
Q) | 0
D) | 2
4 | Q. |Define a binary operation = on N by as»b = max{a,b}. Then find
identity element of »
A) | l
B) | 0
¢ | e
D) | n
5 | Q. | Which of the following binary operation is not commutative?

A) | Addition

B) | Matrix Multiplication




€) | Usual Multiplication

D) | Matrix Addition

6 | Q. |Find the zero element for (S3o,*) where for any a,b € Sz, a*b =
lem(a, b).
A) | __ 1
B) | 15
0 | 30
D) | 2
7 | Q. | A congruence relation R is always
A) | Reflexive
B) | Symmetric
Q| Equivalence
D) | Anti-Symmetric
8 | Q. | Which of the following is not a monoid?
A) | (N, %)
B) | @)
0 | )
D) | (Z.X)
9 | Q. | Which of the following lattice is complemented? (D,, = Set of positive
divisors of n)
A) | (D30, Zaiv)
B) | (Das: Zaiv) _
c) | (D12, Zgiv)
D) | (Dsg» <div)
10 | Q. [ Which of the following is not a Boolean algebra?
A) | ] (P(A),9)
T8) | (D30, Zdiv)
0 | N, <)
D) (D71, Zaiv)
11 | Q. | The lattice D, 1o 1S isomorphic to

A) | Dy¢

B) | Any Lattice with 16 elements.




) | P(4) with |[4] = 4

D) | None of above

12 |Q |Find the minimal elements in the poset(P, <aw) with
P = {2,3,6,9,10,18}.
A) | 3,9
B) | 2,10
) | 3,10
D) | 2,3
13 | Q. | A lattice (L,*,) is always a
A) | Field
B | Ring N
C) Commutative Ring
D)_l None
14 | Q. [ Find lub and glb in the lattice (L, D) with L = {2,4,6,8,24}.
A) | 2,24
B) | 4,24
Q| 23,
D) | 6,24
15 | Q. | If A # ¢ hen which of the following is true for lattice (P(4), <) ?
A) | Bounded
B) | Complemcnted_ i
C) | Distributive
D) | Bounded, Complemented and Distributive
16 | Q. [ A pentagon lattice is
A) | Modular but not distributive
B) | Distributive but not modular
C) [ Modular and Distributive
D) | Neither Modular nor Distributive
17 | Q. | Which of the following is one of the productions (grammar rule) for the

language L = {x|ny(x) = n;(x)} € {0,1}°?

A) | s - 0s0

B) | . s -» 1s1




0 I s = 0s1
D) I s - 0ss
18 | Q. |IfL; and L, are regular expression with regular expression r; and 7, then
the regular expression of Ly UL, is? ]
A) | 1 Jr g
B) | nt+n _]]
c) | n—n
D) | _ (+r) ! I
13 | Q. | Which of the following is a regular expression of the language that
contains all the string of length six or less? l
A) | (0+1)° | B
B) | (0+1+A)
q ] (018 il
D) | (10)¢
20 | Q. | Identify which string is accepted by the FA with regular expression
(11+10)* ]
A) | 11111011 %
I8y 111001
) | 110101
D) | 1010011
21 | Q. | Which of the following language is regular?
A) | Language of palindromes
8] L = {x € X*| xendsin 00} s
0 | L={0"1]i> 0} ==
D) | L={0'|x € {01}, x| < i}
22 | Q. | Which of the following is true while converting an NFA M = ]
_1(Q.%,9¢,4,8) toan FA M, = (Q1,%,91,4,,68,) 2 =
T A=4, e
:E{; 0:(q,a) = Ureq 8(r, a) for any q€Q,andacy | B
a7 =9 —~——  ——
:m @) = Ureq 8(r, a) for any q_‘fﬁ
(237 Q. | Which o£ the following string does not W
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B) | aaab
ol e
D) | - aaba
24 | Q. | Let L, and L, are context free languages then which of the following is
not context free language?
A) | LyVl,
C
B) | LyL,
0 | L, +1L,
D) | ' L3
25 | Q. | Which of the following is true if it is given that the truth values of p is T
andgis F.
A | P-4 c
B) | _ pAg
c) | pVvg
D) | peg
26 | Q. | Which of the following is a tautology?
A) | P-q9Arg .
B) | ._ -2 (~q->~p)
0 | _ ~(@~-7p)
D) | ~qA~D
27 | Q. | Which of the following is a valid argument form modus tollens?
A) P—q
~q
e~ p
B) pP—q
P A
.. q
0 P
q
~p Vg
D) p
q
~pAg
28 | Q. | An argument with statement formulas 4,,4,, - , A, is valid iff
A) | (A, VA V-V A,_,) — Agis a tautology Ze By
; l--r‘ D
B) | (A; AAy A+ AAp_y) = Ayjis a tautology < =
L3
Page 3 0 "



0 | (A, A Az A A Ag) = Ayis a tautology

D) | (A VA, V-V A,) - Ayis a tautology

29 | Q. [ Which of the following notation is used to denote existential quantifier?
A | = -
B) | v
c | €
D) | ]
30 | Q. | Let D = {2,4,6,8} for which of the following predicate p(x) the universal
quantifier “for all x, p(x) is false?
A) | p(x): x is even
B) | p(x): x s less than or equal to 8
€) | p(x): x is divisible by 2
D) | p(x): x is a divisor of 8
31 | Q. | Which of the following is not a statement?
A) | Ganga is a river of India
B) | How are You?
€) | VZ is an irrational no
D) | 2 is an odd number.
32 | Q. | Which of the following is not a valid argument form?
A) pP—=q
~q
L~D
B) p-gq
p
o q
C) p
q
pVg
D) p
q
“pAg
33 | Q. | Which of the following is not an parity check equation in Hamming code
withn = 7and k = 3.
A) | X3+ %+ X3+ xs = 0mod 2
| |B) ] ] X + X, + X4 + x5 = 0 mod 2

9| X +x3 + x4 +x; = 0mod 2




D) | Xy + X% + X4 + x; = 0 mod 2

34 | Q. | Which of the following is not a property of Hamming distance?
A) | H(x,y) = H(,x)
B) | H(x,x) =0
c) |  Hxz)2H(xy) +H(xz
D) | H(xy) <0

35

Q. | Identify which codeword was transmitted if the received codeword is
0000110 in Hamming code with three parity bits.

A) | 0010110
B) | 0100110
Q| 0000100
D) | 0010110

36 | Q. | Find the distance between following codewords.
X=010101 and Y=111101
A) | . 1
B) | 2
q | 3
D) | 4
37 | Q. | Find the distance of code C = {111111,110110, 000111}
A) | 1
B) | 3
c | 2
D) | ] 4

38 | Q. | In an n bit codeword, if the parity check matrix is H = (B|/) then the
enerator matrix G is
Al | (n—r|B")
B) | (I1B")
) | __ (Ux1B7)
D[ (Un—r|B)
39 | Q. | The number of unmatched bits between codewords x and y is known
as

A) | Hamming bits

B) | Hamming Distance

C) | Hamming Length




D) | Hamming Path

40

Q. | Which of the following is not a part of communication system?

A) | Sender

B) | Receiver

C) | Channel

D) | Noise
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PartA

1.  State any two financial markets and their dealings.

2.  Define: Exercise price and asset price.

3. What is up-front premium?

4.  Define: Portfolio.

5.  Define: Asian option

6. Define: Sensitivity to Volatility.

7.  What is bond market?

8.  What are dividends?

10.
11.
12.
13.
14.
15.
16.
17.
18.
19,
20.

21.

22,
23.

25.
26.

Part B

Explain the terms bid- ask and bid-offer.

Explain in detail forward and future contracts.

Why would anyone write an option?

Explain: Higher the asset prices on expiry of call option, greater the profit.

Explain: Higher the exercise price more is received at the expiry of put option.

State minimum three differences between options and contracts.

State minimum three differences between European option and American option.
State minimum three differences between call option and put option.

Explain: How the call option value is a function of exercise price and time to expiry.
How much one should pay now to receive a guaranteed amount at the future time T.
Obtain the stochastic differential equation for f(S) = logS and f(S) = §190,

Rahul holds an option on 23" May 2018 to purchase three hundred shares of Akar industries
for Rs 4500 per share after one year. If the cost of option is Rs 100 per share and price of
share is Rs 5000 per share on 23™ May 2019 then find the total profit to Rahul on exercising
the option. Also find the profit in percentage corresponding to up-front premium paid.

Avinash holds an option to purchase 300 shares of Navkar Industries at Rs.600 per share and

cost of option is Rs.20 per share. If the market price is Rs.300 per share at the time of expiry
then will Avinash exercise the option? Why? Justify your answer

Giving the examples explain the term ‘Risk’ and their type.

Explain the simple model of asset prices.

Part C

How much one should pay now to receive a guaranteed amount at the future time/
Explain: How the call option value is a function of exercise price and time to e
Nayan holds an option on 23 March 2017 to purchase three hundred shrgs



27,

28.

29,

30.
31
32.

33.
34

35.
36.

37.

industries for Rs 4500 per share after one year. If the cost of option is Rs 300 per share and
price of share is Rs 10,000 per share on 23" March 2018 then find the total profit to Nayan on
exercising the option. Also find the profit in percentage corresponding to up-front premium
paid.

Savan holds an option to purchase 100 shares of Akshar Industries at Rs.500 per share and
cost of option is Rs.20 per share. If the market price is Rs.400 per share at the time of expiry,
then will Savan exercise the option? Why? Justify your answer.

Derive stochastic differential equation and also give the economically reasonable justification

of the derived equation.
State the assumptions of the Black-Scholes analysis and derive the Black-Scholes partial

differential equation.

State and prove Itds lemma and extend the result for f = f(S, ¢).

Explain in detail the elimination of randomness.

What is an American option? Why it is worth to hold an American option in comparison to a
European option?

What is put-call parity?

Discuss the mathematical significance of Black-Scholes equation and derive the boundary and
final conditions for the same.

Solve the Black-Scholes differential equation.

Define the term dividend yield and explain in detail the constant dividend yield structure and
derive the Black-Scholes partial differential equation corresponding to it.

Explain discrete dividend structure and derive the jump condition for the same.
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Question Bank
ONP O LH34M . Advanced Topics in Linear Algebra Semester —III
Part A - Answer the following Questions. [1 Marks]
1. LetV and W be any two n-dimensional vector spaces over F, then dim(Hom(V,W)) = _.
A) dimV B) dim W C) n D) None
2. LetV be any n-dimensional vector space over F, then dim(Hom w.)=__.
A) dim V B) dim W 0 n? D) None
3. Let V be any n-dimensional vector space over F, then dim(Hom(V, F )) =___.
A)  dmv  B) dimW O n D) ?f"}je"ds e dimas
4. Anelement T € A(V) is said to be right invertible if there exists an S € A(V) such that
Insufficient
A) TS=1 B) ST=1 6)) Tlinmation D) None
5. Let V be a vector space over F and T € A(V). A subspace W of V is called invariant under T if
A) TW)ycw B) TW)=W C) BothAandB D) None
6. LetV bea vector space over F and T € A(V). A subspace W of V is invariant under any T
ifw=_2
A) {0} B) V C) BothAandB D) None
7. IfW is invariant under S and T then W is invariant under
A) S+T B) as C) BothAandB D) None
8. A matrix (a;;) € Mn(F) is said to be upper triangular ifa;;=0.
A) Vi<j B) Vi>j ) Vi=j D) None
9. Eigen values of lower triangular matrix is
All its 3 :
A) 0 B) diagonal 0 1 D) All its lower diagonal
entry
entry
10. Eigen values of Nilpotent matrix is
A) Onlyl B) 0 C) Unimodular D) +1
11. Two linear transformation in A (V) having all their characteristic roots are in F are similar if
and only if
They have
A) They have samo B) same C) BothAandB D) None
Jordan block :
Eigenvalues
12. Two nilpotent linear transformations are similar if and only if they have the

A) Only two B) 0 C) Only one D) Same



13.

14.

15,

16.

17.

18.

19.

20.

21.
22.
23.
24.
25.
26.

27.

28.

29,
30.

All the Eigenvalues of Unitary matrix is

Some times -~ pohAandB D) Unimodular

A) Some times -1 B) :
The Eigenvalues of skew Hermitian matrix is
A) Complex B) Purely C) Positive real D) None
NEREINRY BN e e vdt LK

Which of the following is true? '

Trace is always

sum of the eigen Invertible .

: : If trace is O then

A) values of a matrix ) matrix always C) matrix must be D) BothBandC

counted according having zero
to their trace
multiplicity

non invertible

Determinate of any matrix is always

A) on the main

Product of entries .
B) Products of its o)

eigen value Both A and B D) None

diagonal
If T is a Harmitian then iT is
e Skew In sufficient
A) Harmitian B
) ) Harmitian . information ) Hepe
IfT € A(V ) is unitary if and only
In sufficient
A T*'T=1I B T = C
) ) ! ) information ) Hooe
A unitary transformation is
; . Depends on
A) Non- B) S C
) Non-singular ) Singular ) Transformation D) None
Inverse of unitary matrix is always
i Skew -
A) Skew Symmetric B) Harmitian C) Harmitian D) Both Aand B
Define linear transformation.
Give any two examples which are always invariant under any T € A(V).
Define minimal polynomial.

Define the determinate of a matrix.
Define inner product space.

What is the difference between regular elements and singular elements of A(V) in
terms of their range, in finite-dimensional cases?

IfA € F is a characteristic root ofT thenA is a root of minimal polynomial forT.
(True/False)

LetV be a finite-dimensional vector space over F and T 0 A(V) be

nilpotent with an index of nilpotence is n;. Then there is a basis ofV in which the
matrix of T is of the form

List all the fundamental properties of trace.
All the eigenvalues for a unitary matrix are




Part B - Answer the following Questions. [S Marks]

10.
11.
12.
13.

14.

15,

16.

17.

Write short note on algebra

Define rank and Let S, T € A(V). Then show that r(TS) < r(T) and r(ST) < r(T)

Let T € A(V) and all characteristic roots of T are in F, then show that T satisfies a non trivial

polynomial of degree n over F.

Show that If T € A(V) has all its characteristic roots are in F, then there is a basis of V in
which the matrix of T is triangular.

Let M be a subspace of a vector space V and T € A(V) be nilpotent. If dim(M) = m and M
is cyclic with respect to T, then show that dim(T*M) = m — k for all k < m.

Find the invariants of the linear transformation T : F3 — F3 defined by T(x,y,2) =
(7,2,0), where x,y,z € F.

Write all possible J.C.F. of an operator T whose characteristic polynomial is

Cx) = (x—2)5(x—23)*

Write all possible J.C.F. of an operator T whose characteristic polynomial is

C(x) = (x— 7).

Show that the linear transformation T on V is unitary if and only if it takes an orthonormal
basis of V into an orthonormal basis of V.

State and prove any three properties of adjoint of a linear transformation.

Write short note on linear transformation.

Explain method of obtaining linear transformation from matrix with one example.

Let V be a finite dimensional vector space over F and let T € A(V). Let W be a subspace of V

which is invariant under T. Then T induces a map T: V/W — V/W defined by

T(v+ W) = Tv+ W, VYw € W, then show that T is well defined and T € A(V/W).

Let V be an n-dimensional vector space over F. If T € A(V) has all its characteristic roots (or

roots of the minimal polynomial) of T are in F, then show that T satisfies a polynomial of

degree n over F.

Let M be a subspace of a vector space Vand T € A(V) be nilpotent. If dim(M) = m and M

is cyclic with respect to T, then show that dim(T*M) = m — k for allk < m.

If two rows of A = (aj;) € My(F) are equal (ie, v, = v for r = s), then show

that det(A) = 0.

possible Jordan Canonical form of T.




18. Write all possible J.C.F. of an operator T whose characteristic polynomial is
C(x) = (x—3)*%.

19. State and prove any two properties of Nilpotent transformation.

20. State and Prove any two properties of unitary transformation.

Part C - Answer the following Questions. [7 Marks]

1. Let P(x) € F(x). Then prove that P(4) = 0 & P(4") = 0.

2. Prove that a is a characteristic root of A & a is a characteristic root of A".

3. Prove that Interchanging two rows of a matrix changes the sign of its determinate
4.  Explain the definition of determinate for n = 4.

5.  What is a field of characteristic n? Explain it with an example.

6. LetV be a finite dimensional vector space over Fand T € A(V). If y € F is a root of the
minimal polynomial for T. Then y is a characteristic root of T.

7. LetV be a finite dimensional vector space over Fand T € A(V). If all the characteristic
roots of T are in F, then T satisfies a polynomial of degree n over F.

8. IfT € A(V) is nilpotent and & € Fsuch that @ # 0 then prove that @l + T is regular and
its inverse is a polynomial in T'.

9.  State and prove any three properties of triangular linear transformation.

10. Give an example of nilpotent matrix of order 3 and find the corresponding linear
transformation of the same.

11. IfS,T € A(V) are similar then show that they have the same rank i.e., 7(S) = r(T).
What about the converse?

12. Prove that S € A(V) is regular if and only if wheneverv,, v,, ..., v, in V are linearly
independent, and then Sv,, Sv,, ..., Sv, are also linearly independent.

13. LetV be any finite dimensional vector space over F and T € A(V), then p(x) € F[x] is
minimal polynomial for T if and only if for any other polynomial h(x), satisfied by T,
we have p(x)|h(x).

14. Define unitary transformation and show that its characteristic roots are unit modulus.
15. For A, B € M,(F), show that det(AB) = det(A) det(B).

16. Show that the determinate of a triangular matrix is the product of its entries on the main
diagonal.

17. The given matrix is in Jordan form. State its characteristic polynomial and its minimal
polynomial. (with reason)




18.

19.
20.

OoONE= O

0
0
0
3

ocoocum
oo NO

Let V be a finite-dimensional vector space over Fand T € A(V) be nilpotent. Then show
that the invariant of T is unique.

State and prove any two properties of the transpose of a matrix.

Find the symmetric matrix associated with quadratic forms:
l.xy+yz+xz
2. —y? — 2z% + 4xy + 8xz — 14yz.

o
"
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In the theory of game, a player may be
(A) individual (B) individuals (C) organizations (D) all of these
The theory of game came into existence in ______ century.
(A)18" (B) 19" (C)20™ (D) none of these
If the sum of gains and losses not equal to zero then such game iscalled __ game.
(A) zero sum (B) non-zero sum (C) fare (D) none of these
A game has always unique saddle points.
(A) True (B) False
In the theory of game, strategies can be further classified into .
(A) optimal (B) pure (C) A & B both (D) None of these

The outcome resulting from a particular strategy is also known to the players in advance
and is expressed in terms of numerical values.

(A) True (B) False

In terms of gains or losses, players select their particular strategies can be represented in
form of a matrix, is called

(A)Minima (B) Maxima (C) Payoff (D) None of these

Each player has available to him an infinite number of possible strategies. The list may
not be the same for each player.

(A) True (B) False




10

11

12

13

14

15

16

17

For Player A the minimum value in each row represent the least gain to him, if he
chooses his particular strategy. These are written in the payoff matrix by

(A) Minimum (B) maximum (C) row minima (D) column maxima
The value of the game, in general satisfies which of the following relation.
(A) maximin value <V < minimax value
(B) maximin value <V < minimax value
(C) maximin value <V < minimax value
(D)maximin value = V = minimax value
The time during which a machine does not have a job to process is called time.
(A) free (B)idle (C)elapsed (D) processing
The sequencing techniques deals with the problem of preparing timetable for
jobs, equipment, people, materials, facilities and all other resources that are needed to
support the production schedules to give low costs and high utilizations.
(A)proper (B) different (C) optimal (D) none of these
Optimal sequence obtained by Johnson’s procedure is always unique.

(A)True (B)False

The objective of Job sequencing is the minimization of time between the
completion of the first and last job in a particular order.

(A)Total elapsed (B) idle (C) free (D) All

The number of machines refer to the number of through which a job must
pass before it is assumed to be completed.

(A)tasks (B)jobs (C) service facilities (D) None of these

refers to the order (sequence) in which machines are required for completing
the job.

(A) Processing time (B) Processing order (C) Given table (D) None of these

Total elapsed time includes the idle time of each machine.

(A) True (B) False




18

19

20

21

23

24

25

If n jobs are to be processed on two machines M and N in the order M N, then each job
can go first to any of the machine M or N.

(A)True (B) False

In Job sequencing, the time taken by the job in moving from one machine to another is

(A) not avoidable (B) different (C) may be same (D) negligible

In Job sequencing, all the jobs are known and they are ready for processing before the
period under consideration begins.

(A) Agree (B) Disagree

PERT means

(A) Project Evaluation & Review Technique
(B) Project Evaluation & Repair Technique
(C) Programme Elimination & Review Technique
(D) Programme Evaluation & Review Technique.

CPM means

(A) Constant Path Method
(B) Casual Path Method

(C) Critical Path Method
(D) Continuous Path Method

PERT is also called

(A) Event oriented technique
(B) Value oriented technique
(C) Time oriented technique
(D) Network oriented technique

Which is/are the phases of project management?
(A) Project planning phase
(B) Scheduling phase

(C) Project control phase
(D) All of these

An event which represents the joint completion of more than one activity is known as
event.

(A)Burst (B) Merge (C) Joint (D) None of these




26

27

28

30

31

32

33

34

35

Looping and Dangling are considered as faults in network.

(A)Agree (B) Disagree

When two or more parallel activities in a project have the same head and tail events then
activity is added.

(A)Successor (B) Dummy (C) Predecessor (D) None of these

time is the shortest possible time in which an activity can be performed
assuming that everything goes well.

(A)Most likely (B) Pessimistic (C) Optimistic (D) None of these

An activity which starts immediately after one or more of other activities are completed
is known as activity.

(A)Successor (B) Dummy (C) Predecessor (D) None of these

is the length of time in which a non-critical activity can be delayed or extended
without delaying the total project completion time.

(A)Float (B) Slack (C) Free time (D) All of these

The problem of is felt when the job performing units such as machines,
equipments etc, become less effective or useless due to either sudden failure or

breakdown.
(A) Replacement (B) service (C) cost (D) value

Sudden failure can be further categorised into ____
(A)Progressive (B) Retrogressive (C) Random (D) All of these

If the probability of failure of an item increases with the increase in its life, then such a
failure is called failure.

(A)sudden (B) gradual (C) progressive (D) random
Replacement policy can be classified into

(A)Individual (B) Group (C) A & B both (D) None of these
If the probability of failure in the beginning of the life of an item is more but as time
passes the chances of its failure become less, such a failure is said to be

(A) Progressive (B) retrogressive (C) random (D) sudden
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39
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42

43

The simple engineering company has a machine whose purchase price is Rs. 80,000.
The expected maintenance costs and resale price in different years are as given below.
After what time interval (year) should the machine be replaced according to your
opinion?

Maintenance i

Cost (Rs.) 1000 1200 1600 2400 3000 3900 5000
Resale =z

Value (Rs.) 75000 | 72000 | 70000 | 65000 _58000 50000 | 45000

(A) 3% year (B) 4" year (C) 5" year (D) 6™ year

What are the major components of structure of a queuing system?
(A)Calling population (B) queuing process (C) service process (D) All of these
Potential customers who arrive to the queuing system is refereed as
(A)Calling population (B) queuing process (C) service process (D) None
The arrivals or inputs to the system (calling population) are characterized by
(A)Size of calling population
(B) Behaviour of the arrivals
(C) Pattern of arrivals at the system

(D) All of above

If a customer, on arriving at the service system waits in the queue until served and does
not switch between waiting lines, such a customer is called customer.

(A) Impatient (B) indiscipline (C) patient (D) regular

Customers, after joining the queue, wait for some time in the queue but leave before
being served on account of certain reasons are known as

(A)Balking (B) reneging (C) jockeying (D) none of these

The arrival process (pattern) of customers to the service system is classified into
arrival process.

(A) Static (B) Dynamic (C) A & B both (D) none of these
In static queue disciplines, customers are served in the order

(A)First come first served

(B) Last come first served

(C) A & B both
(D) None of these




44 Traffic intensity is defined as p =
A
W3 BT © A-p D u-4
45 Expected number of customers in the service (system) is defined as Ls =

.
—

W ® 02 0L

14p 1-p

46 Expected waiting time of customer in the system is defined as W; =

W ®) 25 © 25 ) s
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1 marks:

1. The derivative of branch of logarithm function f(z) is ...

2. Whatis the equation |z — i| = 5 represents?

3. LetG c Cbeopenand f: G - C be continuously differentiable with primitive F: G —
C and y:[a, b] = C be rectifiable path. If y is closed curve then j'y f=...

4,

1 : )
exp (—\ has ..... singularitvat z = 0
iy \2/ (=] o

5. The number of roots of the equation z° + 322 +1=0in1 < |z| < 2is

6. Fora complex number z, z2=(2)2 if and only if z is

7. Lety:[a,b] > C beabounded function. What is the relation between v(y: P) and
v(y:Q) if P and Q are partitions of [a, b] such that P< @ ?

8. Letf:GcC—C becontinuous with primitive F: G — € and y: [a,b] » C be a
rectifiable curve. Then fr f=

........

9.  Define removable singularity of a function f(z).
10.  Res (sin G).D)=...

5 Marks/ 7 marks

1.  Define branch of a logarithm.

Prove the following statement: If G < C is open and connected and, f is a branch of

log z on G then, the totality of branches of log z are the functions f(z) + i2km; k € Z.
2.  What do you mean by domain of a complex function?

Describe the domain of the functions:

0 f@=5g
i f)=—;
3. Prove that every non decreasing functiony:[a,b] = C is a function of bounded
variation.

4. Lety:[a,b] = C definedby y(t)=tb+ (1—-1t)a;0 <t <1and f(z) = 2"
(i) Is y smooth?




10.

11.
12.

13.
14.
15.
16.
17.

18.
19.
20.

21
22

(i)  Evaluate fr z" dz

State and prove maximum modulus theorem.
2 is
Show that (" —— dS = 2m;vz € C, 2| < 1
Write the principal part of the functions given at its isolated singular point and

determine whether that point is a pole, a removable singular point or an essential
singular point.

o Z2
® =

(ii) z.exp §

If f has an isolated singularity at a then, the point z = a is a removable singularity if
and only if lim,,,(z — a)f(z) = 0

1 dﬂ"l
If f has a pole of order n at z, then, prove that Res( f(z),z,) = (n_l)lm(z -
Zo)"f(2)
Evaluate:

@ Res(*=%=,poles)

(i) Res (z(e—i_n 0)

Discuss the mapping w = z2

State and prove Cauchy Riemann conditions for a function to be analytic in polar
coordinates.

Explain Riemann Stetljes integral

Show, by an example, every path need not be a rectifiable path

State and prove Cauchy’s integral formula first version

State and prove Cauchy Goursat Theorem

Describe the Laurent series development of the function f(z) in the ann(a, Ry, R,) as
f(Z) = Z:‘;—m an(z - a)n

Classify the types of singularities using Laurent’s series

State and prove Cauchy Residue Theorem

Evaluate:

0 [,-,tanzdz
- il
(1) -rlzl=2(z_—1)_=dz

(X r dz
Y

Find the cube root of unity.
Obtain Cauchy Riemann conditions in Cartesian coordinates for the analytig




23
24

25
26
27

28
29

30

31
32
33
34
35
36

37
38

39

40

41.
42,

43.

45.

46.
47.

48.
49.

f(z)=u+iv.
State and prove “Fundamental Theorem of Algebra”.

Use Leibniz rule to evaluate f;”;,—i ds,vz €C,|z| < 1.

Which subset of the unit sphere S correspond to the real and imaginary axes in C ?
State and prove the Fundamental Theorem of Calculus for line integral.

Derive the formula for finding the residue of f(z) at z = z, when the order of the
pole is m.

State and prove Cauchy’s Residue Theorem.

Apply Rouche’s theorem to find the number of roots of the equation z8 + 32> + 7z +

5 = 0 in the first quadrant.
Prove the statcment' If f has a pole of order n at z,, then Res(f (2), z9)

LT (z— z)™f(2))

“n-1)azn1

Discuss the mapping w = z™.

Give an example of a path which is not rectifiable.

Explain Riemann Steieltjes integral.

State and prove Morera’s theorem.

State and prove: “Cauchy’s integral formula”, the first version.

2
Evaluate f 0 2+cosB
Classify and explain the isolated singularities using Laurent’s series.

using Cauchy’s residue theorem.

Show that f 4+ —; a > 0. (Use Cauchy’s residue theorem)
Classify the types of singularities at z, in detail, with the help of Laurent’s series in
ann(z,; 0, R) for the function f(2) = Y% an (z — 29)™

3z2+2

Using Cauchy’s Residue Theorem, evaluate -’.1zt= « T dz
Obtain all the solutions of the equation w = e
If S is a mobius transformation then prove that S is the composition of translations,

dilations, and the inversion.
Let y: [a,b] = C be of bounded variation. If P and Q are partitions of [a, b] and

P c Q then show that v(y, P) < v(y, Q)
is
Prove by Leibnitz’s rule, _foz"-;s—_; ds=2m VzE€C, |z|]=1
Evaluate [ l:’% dz; y(t) = 1+§e"‘; 0<t<2m
State and prove Fundamental theorem of Algebra
Prove: If f has an isolated singularity at z, then the point zg is a removable
singularity if and only if lim,_,, (z — 2,)f(z) = 0
Prove that a rational function has no singularities other than poles.

Using Cauchy Residue Theorem evaluate [,_, _, f:—f dz




50. Show that the roots of 16z% — z + 8 = 0 all lie in the annulus between |z| = % and

51,

52.
53.

54,
55.
56.
57.
58.

39,
60.

|z| =1

If G € C is open and connected, and f is a branch of logz on G then the totality of
branches of log z are functions f(2) + i2km; k € Z

State and prove the sufficient condition for a function to be analytic.

Discuss the mapping w = i

Describe the Riemann Stieltjes integral with proof.

Show by example that every path need not be a rectifiable path.

State and prove Morera’s theorem.

Explain the classification of singularities with proof.

’ . : z? . @ ;
Find the residues of the function o oy at their poles and at infinity, and hence
find their sum.
State and prove Cauchy Residue theorem

2n d8 Zm
ShOW that _r 2+COSQ ﬁ
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. The mean height obtained from a random sample of size 100 is 64 inches.
The standard deviation of distribution of height is known to be 3 inches. Test

the statement that mean height of population is 67 inches at 5% level of
significance.

2. A sample of 100 tires are taken from a lot. The mean life of tires is found to be
39,350 kms with population standard deviation of 3260 kms. Could the
sample come from a population with mean of 40,000 kms?(Take _ = 0:05)

3. The mean life of a sample of 400 florescent light bulbs produced by the
company is found to be 1570 hrs with a standard deviation of 150 hrs. Test
the hypothesis that the mean life of light bulbs produced by the company is

1600 hrs against alternative hypothesis that is mean life is less than 1600 hrs
at 1% level of significance.

4. A random sample of size 16 has 53 as mean. The sum of the square of
deviation taken from mean is 135. Can this sample be regarded as taken from
the population having mean as 56? (Take _ = 0:05).

5. The manufacturer of a certain types of bulb claims that this bulb have a mean
of 25 months with a standard deviation of 56 months. A random sample of 6
such bulb gave following values 24, 26, 30, 20, 20, 18. Can you regards the
manufacturer's claim to be valid at 1% level of significance?

6. A person must score in the upper 2% of the population on an 1Q test to qualify
for membership in Mensa, the international high-1Q society (U.S. Airways
Attaché, September 2000). If IQ scores are normally distributed with a mean
of 100 and a standard deviation of 15, what score must a person have to
qualify for Mensa? The mean hourly pay rate for financial managers |n the

(Bureau of Labor Statistics, September 2005). Assume that pay
normally distributed.



a. What is the probability a financial manager earns between $30 and $35
per hour?

b. How high must the hourly rate be to put a financial manager in the top
10% with respect to pay?

c. For a randomly selected financial manager, what is the probability the
manager earned less than $28 per hour?

7. A survey of magazine subscribers showed that 45.8% rented a car during the
past 12 months for business reasons, 54% rented a car during the past 12
months for personal reasons, and 30% rented a car during the past 12
months for both business and personal reasons.

a) What is the probability that a subscriber rented a car during the past 12
months for

business or personal reasons?

b) What is the probability that a subscriber did not rent a car during the
past 12 months for either business or personal reasons?

Mr. Kalpesh M. Popat

Dept of Mathematics,

Atmiya University
Copy to:

1. Dept. Notice Board
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PartA
Answer ALL questions

State: Euclid theorem.
Define: Residue system modulo m.

Is given Diophantine equation 5x + 3y = 52 is solvable?

The simple continued fraction expansion has an alternate form. (True/False)
Define: Quadratic irrational number.

State the division algorithm.

Define the Euclidean Algorithm.

Define Diophantine equation.

Write any one properties of Farey fraction.

For sequence of integer h,,, the value of h; = ___.

Part B
Answer ALL questions

Find the x and y for 42823x + 6409y = g, where g = (42823,6409).
Find the least common multiple of 657 and 963.

Evaluate @(m) for1 <m < 12.

Show that 7|(32"*1 + 2™*2) for all n.

Show that the equation 15x% — 7y? = 9 has no solution in integers.
Show that the equation x? + y? = 9z + 3 has no solution in integers.

If0 < x <y,(x,y) = 1, then show that the fraction % appears in the yth and all later rows.

Convert into rational no. a) (2,1,4) and b) {(0,1,1,100).

Evaluate infinite continued fraction (1,1, ...) and {(1,2,1,2, ...).

Expand V15 and V2 — 1 as infinite simple continued fraction.

If (@,4) = 2,(b,4) = 2 then prove that (@ + b, 4) = 4.

Prove that n® — 1 is divisible by 7, if (n,7) = 1.

Give any one real life application of LDE.

Show that there is no x for which x = 29(mod52) and x = 19(mod72).
The equation x* + 2y + 423 = 9w? has no non trivial solution in integer.
The Diophantine equation ¥ = x3 + 7 has no solution.

Expand into rational (2,1,4) and (—3,2,1,2).

Convert into continued fraction 13—7 ,8,and %

Convert into irrational (1,2,1,2,...) and (1,1, ...).

Expand into continued fraction vZ + 1 and -'j—g;—i




I S

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

rarf C
Answer ALL questions

If p|(a,a; -+ a,), then show that p divides at least one factor a; of the product.

State and prove the fundamental theorem of arithmetic.

Write a note on Chinese remainder theorem.

State and prove Fermat's theorem.

Show that the Diophantine equation x? = y* + 7 has no solution in integer.

Prove that the Diophantine equationx*+x3+x?+x+1=y? has the integral

solution (—1,1), (0,1), (3,11), and no other.

If n is a positive integer and x is real number then show that there is a rational number alb
a 1

st.0<b<n, Ix—;' < D"

Write a note on properties of Farey fraction.

Prove that for any irrational number x there exists infinitely many rational numbers:;—J such

that!x—ﬂl <-,_1—

qi  V5¢%
Show that 1111_{1; T, exists.
State and prove the Fundamental theorem on Arithmetic.
State and prove any two properties of ged.
State and prove the Euler's generalization of Fermat's theorem.
Explain Chinese remainder theorem with example.
State and prove necessary and sufficient condition for solution of linear Diophantine equation.
Show that Diophantine equation x% = y3 + 7 has no solution.
State and prove Hurwitz theorem.

Show that any rational number can be expressed as a value of some finite simple continued
fraction.

Discuss the convergence of (7;,).

Prove that an irrational number 8 is quadratic irrational if it's simple continued fraction is
periodic.
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Question Bank: MSc Mathematics Sem— 4
Subject: Graph Theory (21IMMTCC403)

Define: Degree of a vertex with example. Also state and prove First theorem of graph

theory.

Defie: “panning subgraph with example

Defire: ( 'losure of a graph
Define: |’ipartite graph. State and prove characterization of bipartite graph

Delin

el

Jell

Defn

el
cl
+ <

oy

b

on'

¢:  cidence matrix with at least two observation
¢: - laximal non Hamiltonian graph

o: 'cighted graph.

2. ap colouring.

2 ate Jordon curve theorem

/L a simple planar graph with n-vertices and e-edges, where n>3. Then

-1l following statements are equivalent for a connected graph G.
1) ¢ uph G is Eulerian.

11 ry vertex of G has even degree.

) | ue set of G can be partitioned into disjoint cycles
i rove Euler’s formula.

bdivision of a graph. Prove that: Let G be a simple 3-connected graph. If G

“1s subgraph which is a subdivision of K or K ; then G is planar
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1. The metric d(x,y) in [* where x = (x;) and y = (y;) is...

2. Let f be a bounded linear functional on C[a, b], defined by f(x) = f:'x(t)dt then
Il =...

3. Can every metric on a vector space be obtained from a norm? Justify your answer.

4. If |||, and ||.|l, are equivalent norms on X, show that the Cauchy sequences in
X, 1. 1l1) and (X, |I. ||2) are same.

5. Show that equivalent norms on a vector space X induce the same topology for X.

6. Prove that, if {x;,x5,...,x,} be a linearly independent set of vectors in a normed
space X, then there is a number ¢ > 0 such that for every choice of scalars
@y, Ay, ..., Ay We have |la;x; + azx; + -+ apxy|| > c(ay| + |ag| + -+ + |a;)).

7. State and prove F. Riesz’s lemma.

8. Let X be the set of all continuous real valued functions on [0,1] and d(x,y) =

f; |x(t) — y(t)| dt, the write the comment about the completeness of the space
(X,d). Justify your answer.

9. Prove that in a finite dimensional normed space X, if any subset is closed and
bounded then it is compact.

10. Prove that every finite dimensional normed space is complete.

11. Let f be a bounded linear functional on C[a, b], defined by f(x) = [* x(t)dt then
IFl=...

12. How can we define norm in an [P space?

13. Define Banach space with an example.

14. Let T be a bounded linear operator then N(T) is a ...
15. dim(R™)** =....




16. How a linear operator differs by a bounded linear operator?

17. Explain three non Banach spaces.

18. How can we define norm of a bounded linear operator?

19. Prove: If a normed space X is finite dimensional then every linear operator on X is

bounded.

20. Prove that if dim D (T) is finite and T~ exists, then dim R(T) = dim D(T).

21. Prove the statement: The dual space X' of a normed space X is a Banach space.

22. Let X and Y be vector spaces, both real or both complex. Let T: D(T) — Y be a linear
operator with domain D(T) < X and range R(T) c Y. Then show that T~ exists if
andonly if Tx =0=x = 0.

23.Let T:D(T) - Y be a linear operator, D(T) c X and, X and Y are normed spaces.
Then prove that T is continuous if and only if T is bounded.

24.Let T be a bounded linear operator. Prove that norm of T satisfies conditions on
norms.

25. Show that the space (P (p # 2) is not a Hilbert space.

26.Letx # 0,y # 0.If x 1 y, then show that {x, y} is a linearly independent set.

27. Show that an orthonormal set is linearly independent.

28. State and prove Bessel’s inequality.

29. Orthonormalize the first three terms of the sequence (xo, Xy, Xz, ...) Where x;(t) = t/

on [—1,1] where (x,y) = f_ll x(t)y(t)dt

30. What is norm of a bounded linear functional of a vector from Hilbert sequence space?

31. Show that the differentiation operator is not always a bounded linear operator.

32. Prove that the null space of a linear operator is a closed vector space.

33. State Pythagorean relation for norms.

34. Show by an example that C|[a, b] is not a Hilbert space.

35. Prove the following: An orthonormal set M in a Hilbert space H is total in H if and
only if for all x € H, the Parseval relation ¥;|< x, e, >|? = ||x]|? holds.

36. State and prove Schwarz inequality.

37. Let H, and H, be Hilbert space. S: H; = H; and T: H; = H, be two bounded linear
operators then show that: i) (ST)'=T"S"
T2

(all similar results)




38.If Sand T are bounded self adjoint linear operator on a Hilbert space H and, @ and
p are real, show that T = aS + AT is also self adjoint. Is T™; n is a positive integer,
self adjoint? Justify your answer.

39. State and prove Riesz’ representation theorem for functionals.

40. Riesz representation theorem for sesquilinear form.
oL
2

T In

w—t, ry <t< Fy

n
t, st<3

41. Find the Fourier series for x(t) =

42. Apply Zom’s lemma to prove the statement: For every Hilbert space H # {0} there
exist a total orthonormal set.

43, Discuss any one application of Zorn’s lemma.

44. Let the operators U: H — H and V: H — H be unitary then show that

a) U is isometry with [U]=1 .

b) U™ is unitary and UV is also unitary.

45. Given S and T are bounded self adjoint linear operator on a Hilbert space H and a, B
are real. Then show that @S + BT is self adjoint. Is T™; n is a positive integer, self
adjoint? Justify your answer.

46. Give an example of the operator which is normal, but is neither self adjoint nor
unitary. Justify your statement(s).

47. Explain Generalized Hahn Banach Theorem.

48. Explain Hahn Banach Theorem for normed spaces.

49. Prove the statement: A bounded linear operator T on a complex Hilbert space H is
unitary if and only if T is isometric and surjective.

50. Explain the theorem that provides the existence of Hilbert Adjoint Operator of the
bounded linear operator T: H; = H,; where H, and H, are Hilbert spaces.

51.Let H, and H, be Hilbert space and T: H; - H, is a bounded linear operator then

show that [IT*T|l = ITT*|l = IITII%.

Ms. Rakhi V. Isaac
Dept of Mathematics,
Atmiya University
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Question Bank
UG-Semester I'V-Student

. Define: Union operation.
Let U=1{1234,5678910},A={2,4},B ={2,45,6},C = {1,8},D = {1,389}

then find(D)AN BN D,(ii)An (BuUD),ii)(AuB)n(BuUD),(iv)(Au D)n
(BuC),(v)(Au0)'.

. Let U ={1,2,3,4,5,6},A = {1,2,4}, B = {4,5,6},C = {1,4,5 } then

(1) Verify De Morgan’s law (2) Also show that A — B,B —AandANB are
mutually disjoint.

(i) Draw the Venn diagram ofA N (B U C).

(ii) In a school there are 20 teachers who teach mathematics or physics. Of

these, 12 teach mathematics and 4 teach both mathematics and physics.
How many teach physics?

. LetU = {1,2,3,4,5,6,7,8}, A = {1,2,3,4,5}, B = {1,3,5,6}, C = {1,2,3} then find
(1) (AUB) (2)(AnB) (3) (A-B) 4) (B—4) (5)(A4-0).

Also verify the followings,
MW ((A-B)uB=(AUB) (A-B)U(B—A)=(AUB)—-(ANB)

B)A-C)=A-(ANC) W(AuB) =A4ANnHB
. Prove the properties of union, intersection and complement of a set with examples.

. Draw the following Venn diagrams :
i AUB
i (A-B)
i) ANB

(iv) Let U={123,..,10} be the universal set and A = {2,4,6,8,10}&B =
{4,6} are subsets of U then draw its Venn diagram.

. LetU = {1,2,3,4,5,6}1,A = {2,3}, B={3,4,5}.
Show thatd’ N B’ = (AU B)'.

. There are 400 persons with a skin disorder,240 had been exposed to the chemical
A,100 to chemical B and 60 to both chemicals A & B. Find the number of pe
exposed to

(i) chemical A but not chemical B.




(ii)  chemical B but not chemical A.
(iii)  chemical A or chemical B.

9. Define curl, divergence, gradient and its examples.
1€ Find the gradient of(x, y,z) = x2 + y3 + z* .
11 Define solenoidal vector and irrotational vector and give its examples.
12 Find the divergence of f = x2zi — 2y32z%] + xy?zk at the point (1, —1,1).
1 @) Define Curl.
()  Iff = x?yi — 2xzf + 2yzkthen findcurlf.

14 (1)  Define Solenoidal function.
(i)  If a vector function f=(3z—-axyz)i+ (xy — 3x2y2)j + (yz? — x2)k

is solenoidal then find the vaiue of a.

1% Find curl of 4 = e (i + j+ k) at the point (1, 2, 3).
KIfA=V(xy+yz+ zx), find V - AandV x A.
17 Define Gradient, find Vpwhereg = 3x2y — y3z2at (1, -2, 1):
1% Show that A = 3y*2z2{ + 4x322] — 3x2y2k is solenoidal.

sinx

1¢ 2-3
(i)Evaluate f e

1
dx (ii ¥
— (u)Evaluatef_lxe dx.

2

2

(i)Evaluate f §c032x dx (ii)Evaluate f (\E - %) dx.
0

3
2] Evaluate [ X = dx.

x
22 Evaluate [ x?e*dx.

2: _0 1 =2 _[~2 -1 2]
Leed=[; “, JandB=[77 7' ?|Find24-35.
2t 1 2 3
LetA=[§ ; g]andB=[3 2 6].FindAB.
51 1
25 1 -1 2
IfA=[2 0 1| then find adjoint of A.
1 1 0
2€ -3 -6 7
Find the determinant of matrixA = [ 1 1 —1].
-4 -6 8
27 -1 2 3
Find the determinant if matrix4 = [ 0 -3 9 ]
2 4 -1
2¢ 2 -3 4
Find the minors and cofactors of eachelementofA =1 0 —2|.
2 0 =2




2¢ -1 2 3 2 -1 0
LetA=]0 1 —-2‘ and8=’—3 2 1] then find AB andBA.

" 3 =5 0 4 0 6
Find the Eigen values and Eigen vectors of matrixA = [g 1 ;
3 2 1 -1
Find the inverse of matrix A = [0 2 1 ] by the Cayley Hamilton theorem.
= 5 2 =3
4

2 2 1
Find the Eigen values of a matrixA = [1 3 1].
12 2

3: 1 0 2
Find the characteristic equation of matrix4 = [0 2 1‘.
2 0 3
3 Find the Eigen values and Ei £ matrixAd = | > 3
ind the Eigen values and Eigen vectors of matri 211t |
3t 1 2 2
Find the Eigen values and Eigen vectors of the matrixA = | 0 2 1]. !
-1 2 2
3¢ Find the inverse of the followings:
0 1 1]
@1 o 1
1 1 0.
5 8 4]
@iz 3 2
1 2 1.
2 3 5]
@1 2 7
3 4 4]

37 Find the echelon form of the following matrices:
1 3 -3-1 - ]

P

Mt 4 1-2 -2
2 9 0-5 -2
1 3 43
@l3 9 12 9]
-1 -3 -4-3

11 -1
G2 -3 4

3 -2 3
ey =2 —1]

v 6 12 6
5 10 5
0 -1 -2
|8 9 10‘
8 8 8




38.

39,

41.

42,

43.

45,

46.

47.

49,

51.

32

I2+38mx
cos‘ x

Evaluate dx.

0

1 -1 2
Find inverse of matrix A =|2 0 1l.
1 1 0

3
Evaluate I (** +2x—1)dx using first fundamental theorem.
2
(1) Define periodic matrix.

-1 -1 -1
(i) Find period of matrix 4 = [ 0 1 0 ]
0 0 1
2 -1 1
Find the characteristic equation of matrix A = |— 2 =1}
1 -1 2

(i) Define curl.

(i) If f = x?yt — 2xz] + 2yzk then find curlf.

(i) Define Solenoidal function.

(i) If f is solenoidal function then find the value ofa, wheref = (ax + 3y +
4z)i+ (x — 2y + 32)f + (3x + 2y — 2)k.

(1) Define rank of matrix by row echelon form.

1 2 3
(ii) Find the rank of matrix A = [2 3 4]
3 5 7
1 0 2
Using Cayley Hamilton Theorem, find the inverse of matrixA = [0 2 1l.
2 0 3
Z 2 1
Find Eigen values & Eigen vectors of matrix A= |1 3 1]|.
1 2 2

(i) Prove that div (5) = 0.

(ii) Prove that V2(¢y) = V2 + 2VeVip + V2.
If %= log (x* +y% + z?%) then find (i) grad# , (ii) div(grad@) at the point
(1,2,3).

Evaluate [# sin2x sin3x dx.
Evaluate _|'3(Jr2 + 2x — 1)dx using fundamental theorem for integral calculus.

Evaluate f — dx using fundamental theorem for integral calculus.




53.

55.
56.
57.

58.

59.

61.

62.

63.

65.

67.

Find Eigen values & Eigen vectors of matrix 4 = E ﬂ

(iii)Define curl.

(iv)Prove that div( curlf) = 0.
@(x,¥,x) = x%y + y2x + z?then find grad®.
Find the unit vector normal to the surface x2y + 2xz? = 8 at the point (1,0,2).
Find the curl of A = e*¥*(i + j + k) at the point (1,2,3).

7 -3 -

-1 1 0 l
-1 0 1
(iii)Define rank of matrix by row echelon form.

Find inverse of matrix 4 =

1 0 -
(iv)Find the rank of matrix 4 = I 0 -1 2 ]
-1 2 1

2 -1 1
Using Cayley Hamilton Theorem, find the inverse of matrixA = [—1 2 —1‘.
i -1 2

2 2 1
Find Eigen values & Eigen vectors of matrix 4 = [1 3 ﬂ
1 2

Prove that the function H = e™**(asinAy + bcosAy) satisfies the Laplace equation
where 4, a, b are constants.

If @ =log (x% +y? + 2%) then find (i) gradi , (ii) div(gradw) at the point
(1.2,3).

Find a row echelon form of [0 — 12323451332 — 1241]

Find the adjoint of the matrix [231123312]

If A = [121a04111] and adj(adjA) = A, find a.

Find the eigenvalues and eigenvectors for the matrix[466123 — 1 — 4 — 3]

Mrs. Nisha K. Nesadia
Dept of Mathematics,
Atmiya University
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Subject Name: - Economics & Business Management

Question Bank

1. What Do You Mean By Economics? Elaborate Difference Between Micro And
Macroeconomics

2. Explain In Detail Difference Between Demand And Supply

3. Explain In Details Determinants Of Demand.

4. Explain In Details Determinants Of Supply.

5. What Is The Law Of Demand? Explain In Brief.

6. What Is The Law Of Supply? Explain In Brief.

7. Explain In Brief Price Elasticity, Income Elasticity And Cross Elasticity Of Demand.




10.

11.

ATMIYA UNIVERSITY
Faculty of Engineering and Technology
Department of Electrical Engineering
UG Semester — IV
Subject Name: - Economics & Business Management

Question Bank

Explain Concept Of Management With Respect To Various Activities And Processes
Describe Characteristics Of Management.

What Are The Objectives Of Management To Accomplish Desired Goals?

Describe Different Types Of Skills Of Management.

Explain In Brief Levels Of Management

Explain The Scope Of Management For The Improvement.

What Are The Roles Of Manager?

Explain Types Of Managers.

Describe Maslow’s Hierarchy Of Needs Theory

Describe The Principles Of Scientific Management

Describe The Administrative Principles Of Management
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ATMIYA UNIVERSITY
Faculty of Engineering and Technology
Department of Electrical Engineering
UG Semester — IV
Subject Name: - Economics & Business Management

Question Bank

What Do You Mean By Theory Of Production?

Explain With Suitable Example Factors Of Production?

Explain Short Run And Long Run Production Functions.

Explain Law Of Variable Proportions & Law Of Returns To Scale Cost.
Define: 1) Fixed Cost 2) Variable Cost 3) Total Cost 4) Average Cost 5) Marginal Cost 6)
Opportunity Cost.

Explain With Figure Break Even Analysis In Detail.

A Pencil Manufacturing Company Sells A Pencil Box Consisting 10 Pencils At A 75 Rupees At
A Premium Price. The Variable Cost Associated With Producing One Pencil Is 0.5 Rs. The
Fixed Costs Of Company Is Rs. 500000/-. Calculate Breakeven Point Of The Pencil.

Describe Major Functions Of Management.

What Is Planning? Explain Features Of Planning.

What Is Organizing? Explain Features Of Organizing.

What Is Staffing? Explain Features Of Staffing.

What Is Directing? Explain Features Of Directing.

What Is Controlling? Explain Features Of Controlling.

Give Classification Of Organization Types.

What Is The Difference Between Formal And Informal Organization?

Explain The Functions Of Line Organization And Line And Staff Organization.

Explain Matrix And Hybrid Organization.

What Is Departmentalization? Explain Types Of Departmentalization

Define Marketing And Discuss Marketing Mix In Terms Of 4Ps

What Do You Mean By Demand Forecasting? Explain In Brief Consumer Survey Method For
Demand Forecasting.

What Is Market Segmentation? Explain Types Of Market Segmentation.

Explain In Brief Functions Of Financial Manager.

Explain Different Sources Of Funds

What Is Production Management? Explain Objectives Of Production Management.

Explain Features Of Various Plant Layout

Explain In Detail Factors Affecting The Plant Location




22,
23.

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

What Is Human Resource Management? Explain Objectives Of Manpower Planning.
What Do You Mean By Economics? Elaborate Difference Between Micro And
Macroeconomics

Explain In Detail Difference Between Demand And Supply

Explain In Details Determinants Of Demand.

Explain In Details Determinants Of Supply.

What Is The Law Of Demand? Explain In Brief.

What Is The Law Of Supply? Explain In Brief.

Explain In Brief Price Elasticity, Income Elasticity And Cross Elasticity Of Demand.
Explain Concept Of Management With Respect To Various Activities And Processes
Describe Characteristics Of Management.

What Are The Objectives Of Management To Accomplish Desired Goals?

Describe Different Types Of Skills Of Management.

Explain In Brief Levels Of Management

Explain The Scope Of Management For The Improvement.

What Are The Roles Of Manager?

Explain Types Of Managers.

Describe Maslow’s Hierarchy Of Needs Theory

Describe The Principles Of Scientific Management

Describe The Administrative Principles Of Management




1SBTMECC501- PRODUCTION TECHNOLOGY
IMPORTATNT QUESTION
All Units

Unit- 1 Theory of Metal Cutting and thermal aspect in
Machining

1. Explain in detail different tool materials used in metal cutting process
2. Determine shear angle in the sketch and also derive its equation .: tan @ =rcosa /(1 -r
sin o)
3. The following Equation for tool life is given for a turning operation:
V 770.13 f70.77d"0.37=C
A 60 minute tool life was obtained while cutting at V =30 m/min, f= 0.3 mm/rev and
d=2.5 mm.
Determine the change in tool life if cutting speed, feed and depth of cut are increased by
20% individually and also taken together.
4. During an orthogonal machining (turning) operation of ¢ — 40 steel the following data
were obtained:
i. Chip thickness = 0.45 mm
it. Width of cut = 2.5 mm
iii. Feed =0.25 mm/rev
iv. Tangential cut force = 1130 N
v. Feed Thrust Force =295 N
vi. Cutting Speed = 2.5 m/s
vii. Rake Angle = 10°

5. Calculate (a) Force of shear at the shear plane (b) kinetic coefficient of friction at the
chip tool surface.

6. Explain types of chips that occur in metal cutting. Why a built up edge on a tool is
undesirable and also explain the reason behind various chip formation.

7. Explain tool designation with suitable figures and notations of angles.

8. List down the machining processes where “Multi Point Cutting Tool” is used.




9. What does the fourth digit indicate in the tool signature given below? 0-7-6-8-15-16-0.8
10. Define : Relief Angle, Rake Angle and Shear Angle observed during metal Cutting
process.

11. Explain with a neat sketch Orthogonal and Oblique cutting process.

Unit-2 Jigs & Fixture

What is 3-2-1 Principle? Explain with complete Geometry

Define Jig & Fixture

Explain Starch Clamp in detail.

Explain about Rest Pin and Support pin.

What are the different types of Jigs are available? Explain any Two in details.
What is 3-2-1 Principle? Explain with complete Geometry

A o

Explain following Jigs with neat sketch 1). Plate Jig 2).Channel Jig 3). Diameter Jig
4). Sandwich Jig 6). Pot Jig

8. Enlist Type of Fixture & Explain any two in brief.

9. List the various type of Locating Device

10. What are the essential feature of Milling Fixture

11. Explain Design principal of Jigs & Fixture

12. What is the Different type of jig bushes used?

Unit-3 PRESS TOOLS

1. What are the applications of press work? How does press work differs from
machining?

2. How the presses are classified? Sketch and describe any one of it.

3. Explain the following press working operation (i) Blanking (i1) Piercing (iii) Notching
(iv) Nibbling (v)Lancing

4. State the advantages of press machine.

5. Define following press working terminology :
1). Bed 2). Bolster plate 3). Die shoe 4). Die block 5). Punch 6). Stripper 7). Punch
holder 8). Pressure plate.

6. Difference between piercing & blanking operation.

7. Write in detail the method of reducing cutting force in press working.

8. Give Differences: Piercing & Blanking.
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9.

10.

Write in detail the method of reducing cutting force in press working .
List the forming operation perform on press. Explain Any Two in Brief with Neat
Sketch

Unit-4 Non-Conventional Machining Process

Comparison between conventional and non-conventional machining process.

Classify various Non-conventional machining processes.

Explain the basic principal of EDM process. Also discuss the characteristics of
various materials that are used for EDM tool.

What is LASER? Explain LBM.

Explain Laser Beam Machining process in detail. Describe Ultrasonic Machine
(USM) with neat sketch.

Describe Water Jet Machining process with the help of neat sketch. State its
advantages and application

What is LASER? Explain LBM

Explain The Advantages of EBM

Classify various non-conventional machining process

Unit-5 PLASTIC TECHNOLOGY

. What is POLYMERIZATION?

What is Monomer?

Define Homo polymer & copolymer

List the Characteristics of polymer

List the Characteristics of Thermo plastic polymer & Thermosetting polymer

Write short note on Injection moulding process with neat sketch.

Explain with neat sketch Blow Moulding Process.

What are the advantages, Disadvantages and application of Injection Moulding
Process

Explain with neat sketch Pressure Forming process with Advantages

Explain with neat sketch Vacuum Forming process with Advantages




Department of English
Course: Core 10: Indian Writing in English
Semester — 3

Question Bank

Part A: Short Question
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18.
19.
20.
21.
22.
23.
24.
25.
26.

Wings of Fire is an autobiography of

Where is the head office of Sahitya Akademi located?
Who is the president of Kendra Sahitya Academy?

Who wrote the “Panchatantra”?

Who is the author of the book “Hitopadesha™?

In which year National Book Trust was founded?

Who is the present Director of the National Book Trust?
Who was awarded 27th Saraswati Samman?

Who has written the Sanskrit book meghdoot?

. Who was the poet of kadambari?

. Who wrote the famous novel ‘Anandamath’?

. How many chapters are in Bhagavad Gita?

. Which book of Salman Rushdie wins the Booker Prize?
. In which year the Jnanpith Award was first awarded?

. Who received the first Jnanpith award?

. For Which book did VS Naipaul got Nobel Prize?

. What was the original name of renowned Hindi and Urdu writer Munshi

Premchand?
Which one is the first novel of Chetan Bhagat?
Who is the writer of of the book ‘Train to Pakistan’?
Who is the author of the novel ‘The Inheritance of Loss’?
Who was the first women to received Jnanpith Award?
Who was the writer of the book ‘Devdas’?
Who is the writer of ‘Malgudi Days’?
Who was the first Indian to win Man Booker?

won the Pulitzer Prize in India.

For Which book Rabindra Nath Tagore received the Noble Prize?




27.
28.
29.
30.

31.
32.
33.
34.
35.
36.

37.

38

39.
40.
41.
42.

43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Who wrote our national anthem ‘jana gana mana’?

The jataka stories are related to the previous lives of whom?

Who wrote Ramayana?

Name the first Indian to win Nobel Prize for literature Name the first Indian
to win Nobel Prize for literature

What is the meaning of the word Gitanjali?

Rabindranath Tagore was awarded with Nobel prize in

Who is known as the Bard of Bengal?

Who wrote the introduction to Gitanjali?

Who was the first non-European to win Nobel Prize for literature?
Tagore’s Dak Ghar and Chandalika are included in which of the following
genre?

Tireless striving stretches its arms towards

. Who attributed the title Bharat kokila/ the nightingale of India to Sarojini

Naidu?

Who was the first woman to become the governor of an Indian state?

The collection The Golden Threshold was published in

Inthe poem "Coromandel Fishers" whom the poet address?

“No looser delay, let us hasten away in the track of the seagull’s call”. Here
‘seagull’ is

Kamala Das was nominated for Nobel prize in which year?

Alphabet of Lust by Kamala Das was a

Name the autobiography of Kamala Das

. “I was a child, and later they told me I grew...” who are they referred here?
Arun Balkrishna Kolatkar wrote both in English and -----

Which town is recurrently used in R.K.Narayan’s stories?

The Interpreter of Maladies was published in

Who translated the works of Karnad in Kannada into English?

Where was R K Narayan born?

Narayan quit his job as a school teacher because

Narayan was a simple man in a simple age," what does the narrator mean?

Which language is Naamandala written in?

Who is the beautiful woman in the colourful sari who enters the terpfl®

the beginning of the play?



56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

68.
69.

70.

What does Appanna do when he brings Rani to his house?

What does Appanna do when he brings Rani to his house?

Why do Kurudavva and Kappanna come to Appanna's house?

What does Kuruvadda ask Kappanna to bring her?

What happens when Rani gives Appanna the milk with the root paste?
Why does Appanna bring a watchdog?

What happens to the curry when Rani pours the paste into it?

What does Rani do with the curry?

Where does Appanna go away from his house?

What is the sub-title of the play Nagamandala?

What is the sub-title of the play Nagamandala?

In the first stanza, at , it is both the fasting men and the bakers (or
bread vendors) who are eager.

At , everyone on the street is panting in the sun.

At , not only are the flower-sellers calling out, but the lutes are
playing and the lovers whispering to each other.

has written The Kitemaker.




Part B & C : Descriptive Questions:
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What poetic devices are used in street cries?

What is the theme of poem street cries?

What is the explanation of street cries by Sarojini Naidu?
Why is the earth faltering in the poem street cries?

What sound device is used in the poem?

What poetic device is used in poem?

What is the historical background of Indian English writing?
What are the major themes of Indian writing in English?

What are the main characteristics of Indian writing in English?

. What are the major contributions of Indian writers in English literature?
. Who is the father of Indian writing in English?- Detailed Note

. Who are the three pillars of Indian English literature?

. Write a note on- Saroini Naidu

. Write a note on Raja Rao

. Write a note on Mulk Raj Anand

. Note on R K Narayan

. Contribution of Major writers in IWE

. Theme of partition

. What is the importance of partition in history?

. Who are the minor writers in English?

. What is the theme of The Bachelor of Arts novel?

. Coming of Age Theme in the novel

. Who is the real bachelor of arts according to the title of the novel? Why?
. What is the moral vision in The Bachelor of Arts by RK Narayan?
. Who are the characters of the novel Bachelor of Arts?

. What is the author's main theme?

. Why is it called a Bachelor of Arts?

. Who is the father of the Arts?

. What is the major themes in R. K. Narayan's novels?

. What is moral in arts?

. What type of character is the bachelor in the storyteller?
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56.
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What is the setting of the story?

What is the message of the story?

What is main idea in literature?

What is the significance of the title Nagamandala answer?
What are major themes of Nagamandala?

What is the theme of myth in Nagamandala?

What is the representation of Rani in Nagamandala?

Why does Rani put her hand in snake burrow?

Who is the central character in Nagamandala?

Why does snake remove his skin?

Why does Naga stop visiting Rani for 15 days?

Why does the poet call the snake beautiful?

How does Naga fall in love with Rani?

What is the character of Appanna?

How many endings are there in Nagamandala? Explain all.
What are the elements of Nagamandala?

Character sketch of Mehmood
The history of IWE’

The end of the story Kite maker.

The symbolic representation in the story The Kite Maker
Character sketch of a mother in the poem ‘Night of the Scorpion’
What is the story of the poem ‘Night of the Scorpion’?
Science and religion in the poem
End of the poem
Message of the poem
Your views about the poem
Role of mother in your life
Message from the poem Street Cries

Three layers -Three meaning in The Street Cries
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Department of English

Course: Core 1: Introduction to Literary Studies
Semester — 1
Question Bank

Definition of Literature
Literature means
Write definition of Literature according to Marriam Webster
Which period of literature came first?
The period of maturation, intellectual growth, and social graces during the
Renaissance is called
literary sub-periods does NOT fall under the Neoclassical Period?
In which city was Milton?
What was the date of birth of John Milton?
The first, and perhaps most fundamental, step in interpreting any document is

determining its

. The term "genre" refers to . . .
11.
12.

What literary genre is most associated with the oral tradition?

What is a name that some cultures used for the trained storytellers who
memorized and repeated stories in the oral tradition?

Which poetry tells a story?

The oldest form of poetryis

Narrative poetry is similar to

Maor form of Narrative poetry
When and where a story takes place is the of a story.
A perspective from which a story is told in 1st or 3rd person is called the

The main idea, lesson or message of a story.

Autobiography, biography, and informational books are
is the time and place of the story.

Fiction writing is

A story told from the point of view of a horse




24.
25.
26.
27.
28.
29.
30.
31.

N

A fiction story includes characters, setting, theme, plot, and conflict. True or False?
Autobiography of Dr. Martin Luther King, Jr. Category?

story that is not true or is made up is known as

ovels, Journals, Novellas, and Short Stories are all Types of Fiction. True or False?
What is the nature of a fictional story?

What is the basis of nonfiction stories?

What is the only structure on earth that is clearly seen from the satellite?

What is the basis of nonfiction stories?

Part B & C : Descriptive Answers

What is literature? Write in detail.

Write a note on one element of literature- Theme.
Write a note on Oral and written literature.

What is prose and poetry? Describe with examples.
Describe the short story form.

Explain the important dramatic terms.

Which are the characteristics of Biography?

How can self-help book be very useful to the readers?

Ancient literature and its beginning- A brief note.

. Write a note on Elizabethan Prose and poetry.

. Write about plot and character as the important elements of literature.

. What is the role of literature in the society?

. Write a detailed note on Fiction.

. Which are the main differences between fiction and non-fiction? Elaborate.
. Which are the main types of novel? Describe.

. Origin and history of Drama- Write a note.

. What is an autobiography? Which are the characteristics?

. How do you see the growth of literature over the period of time?




20. Who are the major contributors in the age of Romanticism, Victorian age and
Modern time?

Department of English
Course: Core 10: Indian Writing in English — I
Semester — 5
Question Bank
Part A: Short Question

Wings of Fire is an autobiography of

Where is the head office of Sahitya Akademi located?
Who is the president of Kendra Sahitya Academy?
Who wrote the “Panchatantra”?

Who is the author of the book “Hitopadesha™?

In which year National Book Trust was founded?

Who is the present Director of the National Book Trust?

Who was awarded 27th Saraswati Samman?
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Who has written the Sanskrit book meghdoot?
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. Who was the poet of kadambari?
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. Who wrote the famous novel ‘Anandamath’?
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. How many chapters are in Bhagavad Gita?

. Which book of Salman Rushdie wins the Booker Prize?
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. In which year the Jnanpith Award was first awarded?
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N

. Who received the first Jnanpith award?
. For Which book did VS Naipaul got Nobel Prize?
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~N O

. What was the original name of renowned Hindi and Urdu writer Munshi
Premchand?

18. Which one is the first novel of Chetan Bhagat?

19. Who is the writer of of the book ‘Train to Pakistan’?

20. Who is the author of the novel ‘The Inheritance of Loss’?

21. Who was the first women to received Jnanpith Award?

22. Who was the writer of the book ‘Devdas’?




23.
24.
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.

37.

38

39.
40.
41.

42

43,
44,
45.
46.
47.
48.
49.
50.
51.
52.

Who is the writer of ‘Malgudi Days’?
Who was the first Indian to win Man Booker?
won the Pulitzer Prize in India.
For Which book Rabindra Nath Tagore received the Noble Prize?
Who wrote our national anthem ‘jana gana mana’?
The jataka stories are related to the previous lives of whom?
Who wrote Ramayana?
Name the first Indian to win Nobel Prize for literature Name the first Indian
to win Nobel Prize for literature
What is the meaning of the word Gitanjali?
Rabindranath Tagore was awarded with Nobel prize in
Who is known as the Bard of Bengal?
Who wrote the introduction to Gitanjali?
Who was the first non-European to win Nobel Prize for literature?
Tagore’s Dak Ghar and Chandalika are included in which of the following
genre?

Tireless striving stretches its arms towards

. Who attributed the title Bharat kokila/ the nightingale of India to Sarojini

Naidu?
Who was the first woman to become the governor of an Indian state?
The collection The Golden Threshold was published in

Inthe poem "Coromandel Fishers" whom the poet address?

. “No looser delay, let us hasten away in the track of the seagull’s call”. Here

‘seagull’ is

Kamala Das was nominated for Nobel prize in which year?
Alphabet of Lust by Kamala Das was a

Name the autobiography of Kamala Das

. “I was a child, and later they told me I grew...” who are they referred here?
Arun Balkrishna Kolatkar wrote both in English and -----
Which town is recurrently used in R.K.Narayan’s stories?

The Interpreter of Maladies was published in

Who translated the works of Karnad in Kannada into English?
Where was R K Narayan born?

Narayan quit his job as a school teacher because




53.
54.
55.

56.
57.
38.
59.
60.
61.
62.
63.
64.

65

68.
69.

70.

Narayan was a simple man in a simple age," what does the narrator mean?
Which language is Naamandala written in?

Who is the beautiful woman in the colourful sari who enters the temple at
the beginning of the play?

What does Appanna do when he brings Rani to his house?

What does Appanna do when he brings Rani to his house?

Why do Kurudavva and Kappanna come to Appanna's house?

What does Kuruvadda ask Kappanna to bring her?

What happens when Rani gives Appanna the milk with the root paste?
Why does Appanna bring a watchdog?

What happens to the curry when Rani pours the paste into it?

What does Rani do with the curry?

Where does Appanna go away from his house?

. What is the sub-title of the play Nagamandala?
66.
67.

What is the sub-title of the play Nagamandala?

In the first stanza, at , it is both the fasting men and the bakers (or
bread vendors) who are eager.

At , everyone on the street is panting in the sun.

At , not only are the flower-sellers calling out, but the lutes are
playing and the lovers whispering to each other.

has written The Kitemaker.




ATMIYA UNIVERSITY
Faculty of Engineering

Civil Engineering (Transportation Engineering)

2IMCITCC301- Signal Designing & Roadway Capacity (Self-Study)

QUESTION BANK SDRC for Unit 3,4 and 5

Unit- I1I: Design of fixed time signal
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What is traffic signal? Give advantages and disadvantages of signal

Define: Queue Length, Saturation Flow & Conflict Point.

Give the basic requirements of traffic signals.

Explain phasing of traffic signal with sketch.

Define following terms: cycle, cycle length, and interval.

Discuss basic requirements of signals.

Give the general steps for design of fixed time signal for a two phase
installation.

Explain webster's method for signal design.

Explain IRC method for fixed time signal design.

Unit- IV: Traffic flow estimation

[ ]
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Discuss saturation flow.

Explain time mean speed as per INDO-HCM.

Draw the sketch of four leg two-way intersection showing all its conflict point.
Explain Static and dynamic PCU.

Types of Flow.

Relation between Speed-density-flow of traffic.

At a right angled intersection of two roads, Road I has four lanes with a total
width of 12m and Road 2 has two lanes with a total width of 6.6m. The
volume of traffic approaching the intersection during the design hour are 900
and 743 PCU/hr on the two approaches of Road 1 and 278 and 180 PCU/hr on
the two approaches of Road 2. Design signal timings as per IRC guidelines.

The speeds of 25 cars were observed. 10 cars were noted to travel at 35kph, 8
cars at 40 kph, 2 cars at 50kph, and 5 cars at 45kph. Assuming that each car
was traveling at constant speed, determine the time mean speed.

The speeds of 25 cars were observed. 10 cars were noted to travel at 35kph, 8
cars at 40 kph, 2 cars at 50kph, and 5 cars at 45kph. Assuming that each car
was traveling at constant speed, determine the space mean speed.

Suppose a 15 minute count of vehicles bound for Manila was conducted at a
particular location on Quezon Avenue. A summary is shown in the tablgt
TYPE 15-MINUTE COUNT Car/van 420, Jeepney 300, Bus 16, /

determine the flow rate or volume method.
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Unit- V: Level of Service

Explain methodology for estimation of capacity and LOS for signalized intersection.
What is Level of Service.

what are the types of LOS and its significance in detail
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QUESTION BANK SDRC for Unit 1 and 2

What use of optical unit.

Why be provide redirection cover glass and lenses.
What are the types of signal face.

Define controller and its types.

What is the types of signals.

What are traffic signals.

Advantage & disadvantage of traffic signals.

Defined queue length, saturation flow, continuous line
Define following term cycle , cycle length , interval.

. Give basic requirement of traffic signals.

. Discuss saturation flow in detailed.

. Explain face of traffic signals with neat sketch.

. Explain classic function of signals.

. Enlist method of fixed time signal design.

. Given the basic requirement of traffic signals.

. Determined warrants for minimum pedestrian volume.

. Determined warrants for intermittent continuous traffic.

. The clearance time for amber is usually . (mcq)

. A complete signal time cycle constitutes.(mcq)

. Flashing yellow beam are sometimes employed as .(mcq)
. The signal lense are normally of size of .(mcq)

. A signal cycle is one complete rotation through all of the indication provided is

called. (mcq)

. The first stage in the funcation of traffic engineering department. (mcq)




BA SEM.-IV Question Bank Core Elective 2: Creative Writing

One liner Questions:

1. What is the dictionary definition of Creative Writing?

2. Make a list of Types of writing styles.

3. What is narrative writing?

4. What is descriptive writing?

5. What is persuasive writing?

6. What is expository writing?

7. Which type of writing refers to storytelling in its base form?

8. Which type of writing is more focused on details?

9. Which style of writing is used for convincing your point?

10. Which style of writing is more focused on teaching new things?

11. Which genre is used to tell a complete story via illustrations?

12. Which form is used to share the writer’s life experiences in service of a larger theme
or idea?

13. Which form often follows a three-act structure to tell a story?

14. is any work of narrative fiction from 1,000 to 10,000

words. 15. Make a list of essential elements of Creative Writing.

16. What is the purpose of conflict?

17. defines your characters’ voices, establishes their speech patterns, and reveals
key information without being needlessly expository.

18. What is Pacing?

19. is the sequence of events that creates a story.

20. What is ‘Point of View’?

21. are the building blocks of stories.

22. What is the Setting in literature?

23. is an author’s unique way of communicating with words.

24, is a broad conceptual philosophy an author wishes to convey through their
work.

25. Write about any one benefit of Creative Writing?
Brief Questions:

1. Explain Descriptive and Persuasive styles of writing.
2. Explain Narrative and Expository styles of writing.
3. Explain any three benefits of creative writing.

4. Explain any three forms of creative writing.

5. Explain any three elements of creative writing.

6. Explain ‘Creativity is key’ in your words.

Descriptive Questions:

1. Write a detailed note on the Essential Elements of Creative Writing.
2. Write a detailed note on Types of Writing Styles.
3. What makes a good piece of Creative Writing?




4. Write a detailed note on Writing Styles
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Unit-1: Introduction, Linear programming

1
2
3
4.
5
6
7

10.

. Definitions and Characteristics (Features) of operations research
. Phases, Scope (Applications) and Limitations of OR
. Assumptions in Linear Programming Problem

Applications of Linear Programming

. What are the advantages of using linear programming?
. Write down limitations of linear programming
. A firm produces three products. These products are processed on three different

machines. The time required to manufacture one unit of each of the three products and
the daily capacity of the three machines are given in the table below:

Time per unit (Minutes) Machine Capacity
Machine Product 1 Product 2 Product 3 (minutes/day)
M 2 3 2 440
M 4 3 470
M; 2 3 430

It is required to determine the daily number of units to be manufactured for each product.
The profit per unit for product 1, 2 and 3 is Rs. 4, Rs.3 and Rs.6 respectively. It is
assumed that all the amounts produced are consumed in the market. Formulate the
mathematical (L.P.) model that will maximise the daily profit.

A company has two grades of inspectors, I and II to undertake quality control inspection.
At least 1, 500 pieces must be inspected in an 8-hour day. Grade I inspector can check 20
pieces in an hour with an accuracy of 96%. Grade II inspector checks 14 pieces an hour
with an accuracy of 92%. Wages of grade I inspector are Rs. 5 per hour while those of
grade II inspector are Rs. 4 per hour. Any error made by an inspector costs Rs. 3 to the
company. If there are, in all, 10 grade I inspectors and 15 grade II inspectors in the
company, find the optimal assignment of inspectors that minimise the daily inspection
cost.

Vitamins B1 and B2 are found in two foods F1 and F2. 1 unit of F1 contains 3 units of
B1 and 4 units of B2. 1 unit of F2 contains 5 units of B1 and 3 units of B2 respectively.
Minimum daily prescribed consumption of Bl & B2 is 50 and 60 units respectively. Cost
per unit of F1 & F2 is Rs. 6 & Rs. 3 respectively. Formulate as LPP.

A company manufactures two products A and B. Both products are processed on two
machines M1 & M2. Profit per unit for A is Rs. 100 and for B is Rs. 80. Find out the
monthly production of A and B to maximise profit by graphical method.

Mi Mo
A 6 Hrs/Unit 2 Hrs/Unit
B 4 Hrs/Unit 4 Hrs/Unit
Availability 7200 Hrs/month | 4000 Hrs/month
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11. A firm is engaged in animal breeding. The animals are to be given nutrition supplements
every day. There are two products A and B which contain the three required nutrients.

Nutrients Quantity/unit Minimum Requirement
A B

1 72 12 216

2 6 24 72

3 40 20 200

Product cost per unit is: A: Rs. 40; B: Rs. 80. Find out quantity of product A & B to be
given to provide minimum nutritional requirement.
12. Find optimal solution by graphical method.
Max. Z =160 X1 + 240 X2
Subject to constraints
X1>4
X2>6
X1+X2<18
60 X1+ 60 X2 <720
X1,X2>0
13. Find optimal solution by graphical method.
Min. Z =50 X1 + 20 X2
Subject to constraints
X1+ X2 <600
X1 +X2>300
6 X1+2X2>1200
X1,X2>0
14. Find optimal solution by simplex method.
Max. Z=3 X1 +4 X2
Subject to constraints
X1+ X2<450
2X1 + X2 <600
X1,X2>0
15. Find optimal solution by Big M method.
Min. Z =12 X1 + 20 X2
Subject to constraints
6 X1+8X2>100
7X1+12X2>120
X1,X2>0
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Unit-2: Transportation and Assignment

e Al o

Name any three methods to find initial basic feasible solution in transportation model
Which one is the most efficient method to solve assignment problem?

Formulate the transportation model into linear programming.

Explain MODI method with the help of MODI algorithm

Formulate the assignment model into linear programming.

How to resolve degeneracy in transportation problems?

How to solve redundancy in transportation problems?

Obtain the initial BFS of the following TP using N-W corner rule, LCM and VAM

Destination
Dy, | D, | D3 | Capacity
0, 5 | 4| 3 100
Origin O, 8 -+ 3 300
05 9 | 7 | 5 300
Requirement | 300 | 200 | 200

Millennium Herbal Company ships truckloads of grain from three silos to four mills . The
supply (in truckloads) and the demand (also in truckloads) together with the unit
transportation costs per truckload on the different routes are summarized in the
transportation model in table.1. Find the minimum-cost for shipping schedule between
the silos and the mills using VAM and MODI method.

D E F G Available

A 11 13 17 14 | 250
B 16 18 14 10 | 300
15 21 24 |13 10 | 400

Requairement | 200 | 225 | 275 | 250

Table 1. Transportation model of example
(Millennium Herbal Company Transportation)

10. Find the minimum transportation cost for the given problem using VAM and Stepping

stone method
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1 2 7 4 50
2 3 3 1 80
3 5 4 7 70
4 1 6 2 140
Demand 70 90 180

There are 3 jobs A, B, and C and three machines X, Y, and Z. All the jobs can be
processed on all machines. The time required for processing job on a machine is given
below in the form of matrix. Make allocation to minimize the total processing time.

Machines (time in hours)

Johbs X ¥ Z
A 11 16 21
B 20 13 17
C 13 15 12

A company has five jobs V, W, X, Y and Z and five machines A, B, C, D and E. The
given matrix shows the return in Rs. of assigning a job to a machine. Assign the jobs to
machines so as to maximize the total returns.

Machines.
1 Returns in Rs.
Jobs| 4 | B | c| b |E
\Y 50 1 10 | 12| 4
W 2 4 6 3 5
X 3 12 5 14 (4]
Y [ 14 4 11 7
Z 7 9 8 12 5

Five jobs are to be assigned to 5 machines to minimize the total time required to process
the jobs on machines. The times in hours for processing each job on each machine are
given in the matrix below. By using assignment algorithm make the assignment for
minimizing the time of processing. Also find the alternate (multiple) solution if it's
present.
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1I\ﬂaw:.hines (time in hours)

Jobs| v | w | x| v |z
A 2 | 4 3 | 5|4

7| a4 6 | 8|4
C 2 | 9 g | 10| 4
D g | 6 | 7|4
E 2 | s s | 8 | 8

14. A manager has 4 jobs on hand to be assigned to 3 of his clerical staff. Clerical staff
differs in efficiency. The efficiency is a measure of time taken by them to do various
jobs. The manager wants to assign the duty to his staff, so that the total time taken by the
staft should be minimum. The matrix given below shows the time taken by each person
to do a particular job. Help the manager in assigning the jobs to the personnel.

Jobs. Men (time taken to do job in hours).
X Y z

A 10 27 16

B 14 28 7

C 36 21 16

D 19 31 21

15. A salesman stationed at city A has to decide his tour plan to visit cities B, C, D, E and
back to city A I the order of his choice so that total distance traveled is minimum. No sub
touring is permitted. He cannot travel from city A to city A itself. The distance between
cities in Kilometers is given below:

Cities A B C D E
A M 16 18 13 20
B 21 M 16 27 14
C 12 14 M 15 21
D 11 18 19 M 21
E 16 14 17 12 M

Unit-3: Project Management

1. Write down the advantages and drawbacks of CPM
2. Write any two management applications of network analysis?
3. What are the different phases of project management?
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Network components and their relationships
Rules for AOA network construction
When are dummies added in the network
Explain optimistic time, pessimistic time and most likely time.
Explain float (slack) of an activity and event.
What is critical path in network analysis?

. Write the distinction between PERT and CPM

. What is project crashing?

. Explain Time Cost Trade Off procedure.

. How is project completion time estimated in PERT using probability?

. Determine the critical path for given activities and find out time for completion of the
project using CPM.
Activity | Duration | Activity | Duration | Activity | Duration
1-2 5 3-5 1 7-8 1
1-3 6 4-6 1 7-9 4
2-6 8 5-7 2 29 9
3-4 1 6-8 3 8-9 3

For the given activities determine critical path using PERT and calculate variance and

standard deviation for each activity and for project as well

Activity | To | Tm | Tp | Activity | To | Tm | Tp
1-2 6 |9 12 | 3-5 1 [15]5
1-3 3 |4 11 |2-6 5 16 |7
2-4 2 |5 14 | 4-6 7 |8 15
3-4 4 16 |8 |56 1 (2 |3

Unit-4: Replacement and game theory

1.

Explain the given terminologies of game theory.

Players, Strategy, Payoff Matrix, Maximin, Minimax, Saddle Point, Game Value, Two

Person Zero Sum Game

Reduce the given matrix by dominance rule

4 6 5 10 6
7 8 5 9 10
8 9 11 10 9
6 4 10 6 4
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3. Reduce the given matrix by dominance rule
5 -3 3 4
-4 5 4 5
4 -4 -3 3
4. Solve the problem of game theory using graphical method
1 3 -1
2 -2 3
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Explain replacement models
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10. The cost of machine is Rs 10,500 and its scrap value is Rs 500. The maintenance cost
found from experience are as follows:

Year 1 2 3 4 5 6 7 8
Maintenance Cost (Rs) | 300 | 500 | 700 | 1000 | 1400 | 1900 | 2400 | 3000

When should machine be replaced?

11. The purchase price of a machine is Rs 9000 and it’s installation charges amount Rs 1000.
The maintenance cost and resale value per year of machine is given below:

Year 1 2 3 4 5 6 7 8
Maintenance cost | 1000 | 1500 | 2000 | 2500 | 3000 | 4000 | 5100 | 7000
Resale value | 6000 | 3500 | 1600 | 800 | 700 | 500 | 400 | 400
When should machine be replaced?
12. The purchase price of a machine is Rs 9000 and its installation cost is Rs 1000. The
maintenance cost and resale value per year of machine is beven below.

Year 1 2 3 4 5 6 7 8

Maintenance cost | 100 | 1500 | 2000 | 2500 | 3000 | 4000 | 5100 | 7000

Resale value 6000 [ 3500 [ 1600 | 800 | 700 [500 |[400 [400

When should machine be replaced?

13. Purchase price of a machine is Rs 3000 and its running cost is Rs 500 for each of the first
five years and increases by Rs 100 every subsequent year.If the discount rate is 10% per
year, when should the machine be replaced? Assume that there is no salvage value.

14. The cost of the lamp is RS 1.75 and individual replacement cost is Rs 0.5. Then which
week this item should be replaced in group. Assume that the total number of lamps are
1000.

Ageinweeks |1 (2|34 [5 |6 |7

% failure 10]15]15(10]120(20]30

Unit-5: Queuing theory and inventory model

1. What are the objectives of inventory management?
2. Give classification of inventory
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Describe costs involved in inventory
Explain in brief economic order quantity
Give classification of inventory models
A storekeeper has 500 units of refrigerators to be supplied per year to his customers. The
demand is fixed. The inventory holding cost is Rs 200 per unit and ordering cost is Rs 80.
Determine (1) Optimum lot size, (2) optimal total variable cost, (3) Optimal period to be
placed and (4) number of total orders to be placed in a year.
A shopkeeper has to supply 20000 units of a product every year. Product available to him
at the rate of Rs 50. The inventory holding cost per unit per year is 7.5% of the cost of the
product. If the shopkeeper has to pay Rs 75, as cost of order to be placed, then find: (1)
Optimum lot size, (2) optimal total variable cost, (3) Optimal period to be placed and (4)
Profit of the year if the each unit is sold at Rs 55.
For any product if the demand per year ius 2500 units having cost price of Rs 36,
ordering cost is Rs 25 per order and other inventory holding cost which includes
insurance rate, storage rate, interest rate and obsolescence rate as 3%, 2%, 10% and 5%
per year respectively. Find EOQ and optimal variable cost.
A company has a demand of 12000 units per year for an item and it can produce 2000
such item per month. The cost of one setup is Rs 400 and the holding cost per unit per
month is Rs 0.15. The cost of unit is Rs 4. Find (1) The optimum lot size, (2) Total cost
per year, (3) Maximum inventory level, (4) Manufacturing time and (5) Total time.
Following are the details available information for a company regarding a particular
product:
a. Annual demand=15000 units; Ordering cost=Rs 10 per order;
Cost = Rs 20 per product; Inventory holding cost=20% of cost per year
Shortage cost=25% of value of inventory
Calculate:
Economic order quantity, (2) Allowable shortage of quantity, (3) Maximum
inventory level and (4) Total variable cost
A bus repairing garage is repairing at the rate of 20 buses per day. He has to pay a penalty
of Rs 100 per bus per day for not fulfilling the demand. Carrying cost of bus is Rs 1200
per month. What should be the inventory level at the beginning of each month? Also,
calculate minimum total variable cost.

°o oo o




Faculty of Engineering and Technology
Department of Computer Engineering

Course Code Course Title

21BTCECC302/21BTCSCC302 Data structure

1. Define data structure. Briefly explain linear and non lineardata structures

with theirapplications.
2. Define Time complexity and Space complexity. Calculatetime

complexity for given expression.

for (k=0; k<n; k++)

{
rows[k] = 0;
for(j=0; j<n; j++)
{
rows[k] = rows[k] + matrix[k][j];
total = total + matrix[k][j];
}
H

3. Define sparse matrix. Briefly explain representation of sparsematrix with the

help ofarray.

4. Give the difference between list andarray.
5. What are the applications of thestack?

6. What is Stack? List out different operation of it and write algorithm for any
twooperation.
7. Convert following expression into postfixnotation.
1. A+(B-C)*D(Ans-ABC-D*+)

2. AB*C/D (Ans-AB"C *DJ)
Atmiya University, Rajkot




Faculty of Engineering and Technology
Department of Computer Engineering

3. (A+B)/C*D"E (Ans-A B+ C/DE "¥)
4, A+B-C*D*ESFS$SG(Ans-AB-CD*EFGS$$
*_|_)

5. A+(B*C-(D/E"F)*G) (Ans-ABC*DEF /G * -+)

Atmiya University, Rajkot




Faculty of Engineering and Technology
Department of Computer Engineering

Department of Computer Engineering

Atmiya University, Rajkot




Faculty of Engineering and Technology
Department of Computer Engineering

6. A$B-C*D+ESF/G (Ans-ABSCD*-EF$G/+)
8. Convert following infix expressions to the postfix
expressions.Shows stacktrace.
1. A/B$C+D*E/F-G+H (Ans-ABCS$/DE*F/+G-H+)
2. (A+B)*D+E/(F+G*D)+C (Ans-AB+D*EFGD * +/+ C+)

9. Evaluate the following postfix
expressionusingstack: 1. 934*8+4/
-(Ans=4)

2. 562+*124/-+(Ans=40.5)

3. 546+*493/+*Ans=350)
4. 35%*62/+.(Ans=18)
5. AB+CD/*GH*+ ((where A=2,B=4,C=6,D=3,G=8,H=7)(Ans=68)
10. What is the advantage of postfix expression over infix expression? Write an
algorithm of postfix expressionevaluation.

11. Write an algorithm to convert infix to postfix expression and explain it

withexample.
12. What is prefix notation? Translate the following string into
polish(prefix) notation and trace the content ofstack
1.LA-(B/C+(D%E*F)/G)*H (Ans=A*+/BC/%D * E F GH)
2.(A+B)*C—-D"E"(F * G)(Ans=*+ABC"D"E*FQG)
13. Write an algorithm to convert infix to prefix expression and explain it
withexample.

14. What is Tower of Hanoi? Explain it withn=3.
15. What is a Queue? Write down drawback of simplequeue.

16. Write an algorithm to perform various operations (insert, delete and displa

simplequeue.

Atmivya University, Rajkot
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17. Differentiate between stack &queue.
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18.
19.
20.
21.

22.
23.

24.
25.

26.

27.
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Write differences between simple queue and circularqueue.
Write an algorithm for insert and delete operations for circularqueue.
Explain priority queue.

Perform following operations in a circular queue of length 4 and give the Front,
Rear and Size of the queue after eachoperation.

a. Insert A,B
b. InsertC

c. Delete

d. InsertD

e. InsertE

f. InsertF

g. Delete
Describe: (1) Recursion (2) Priority Queue (3) Tower ofHanoi
Explain Double endedqueue.

Write an algorithm for Double Ended Queue of insertion anddeletion anelement.
Consider a dequeue given below which has LEFT=1,RIGHT=5

_ABCDE
Now perform the following operations on the de-queue

Add F on theleft.

Add G on theright.

Add H on theright.

Delete two alphabets fromleft

Add I on theright

Differentiate peep() and pop() functions respect to stack

Write an algorithm to count total number of nodes in SLL.
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28. Write following ‘C’ functions for singly linked list.
* Insert an element after a given node.
* Delete a given node.
29. Write following algorithms for circular linked list.
* Inserting an element at first
* Deleting an element at last
30. Write following algorithm for circular linked list:
* Inserting an element at the end
31. Write following ‘C’ functions for doubly linked list.
* Insert a node at the end.
* Delete a node from the beginning.
32. Write an algorithm to delete a specific node from doubly linked list.
33. Write ‘C’ functions to implement DELETE FIRST NODE and TRAVERSE
operations in doubly linked list.
34. What is circular link list. Write an algorithm to insert an element at first and insert

and element at last.

35. Write a following algorithm for double link list.UInsert an element at the end

36. Write down advantages of linked list over array.
* Define:
* Graph
e Tree
* Cycle
» Height of a tree.
* Multigraph
* Complete binary tree
* Weighted Graph

Atmivya University, Rajkot
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37. Write recursive ‘C’ functions for (1) in-order (2) pre-order and (3) post-order
traversals of binary search tree.

38. Generate a binary search tree for following numbers and perform in-order, pre-
order and post-order traversals:

50, 40, 80, 20, 0, 30, 10, 90, 60, 70

39. Explain Deletion in Binary Search Tree.

40. Construct a binary tree from the traversals given

below: Inorder: 1, 10, 11, 12, 13, 14, 15, 17, 18, 21

Postorder: 1, 11, 12, 10, 14, 18, 21, 17, 15, 13

41. Construct a binary tree from the traversals given

below: Inorder: 1346781013 14

Preorder: 8316471014 13

42. Mention the properties of B-Tree. Insert the following elements in a B-Tree of
order 5.

60, 30, 10, 20, 50, 40, 70, 80, 15, 90, 100

43. Insert the following elements in a 2-3

Tree.a, g, f,b,k,c,h,n,j

44. Explain AVL tree with example . 10,20,30,40,50,60,70,80

45. Construct an AVL tree for this data.
150,155,160,115,110,140,120,145,130,147,170,180

46. Generate a binary search tree for following numbers and perform in-order and
post-order and pre-order traversals: 50, 40, 80, 20, 0, 30, 10, 90, 60, 70

47. What is a minimum spanning tree? Explain Prim’s algorithm for finding a

minimum spanning tree.

Atmivya University, Rajkot
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48. What is a minimum spanning tree? Explain Kruskal’s algorithm for finding a

minimum spanning tree.

'(b)' &) n example.

N N

@> 9 f(./' C S \&)
S / & / OFS.
8 M 2 2 ons and explain any three.

(_\I '/?\I
&) 1 \1/ ood hash function?

53. Explain various Hash collision resolution techniques with examples

54. Write a selection sort algorithm and also discuss its efficiency.

55. Write an algorithm for Insertion sort method. Explain each step with an example.
56. Write an algorithm for Bubble sort method. Explain each step wi h an example.

57. Write down precondition and algorithm of binary search metho .

Atmivya University, Rajkot
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Course Code Course Title

21BTCECC303/21BTCSCC303 Computer Organization

Unit 1: Basic Computer Organization and Design

1. Define register transfer language. Explain the register transfer process using
block diagram and timing diagram.

2. Explain Common bus system with multiplexers using necessary figure.

3. Explain bus system constructed with Bus with three state buffer using
necessary diagrams.

4. Give the classification of various microoperations. Explain the various
arithmetic and logic microoperations.

5. Explain with the diagram one stage of logic circuit.

6. Explain various types of the Shift Microoperations.

7. Explain using diagram one stage of arithmetic logic shift.

8. Explain various types of Instructions using necessary figure.

9. Explain block diagram of the timing and control unit.

10. Explain Input-Output Configuration with necessary figure.

11. Explain Design of Accumulator Logic with necessary figure.

Unit 2: Central Processing Unit
Draw and explain block diagram of the register organization.
Explain stack organization with necessary diagram.
Explain PUSH and POP instructions with examples.
Explain various Instruction Formats with examples.
Define addressing mode. Explain various Addressing Modes with examples.
Give the Classification of Instructions. Explain each category with example.

No v s wNRe

Give comparison between RISC and CISC architecture.
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Unit 3: Pipelining and Computer Algorithms

1. Explain the concept of parallel processing in digital computer.

2. Explain the concept of Pipelining in digital computer with suitable example
and necessary diagram.

3. Explain the concept of Arithmetic Pipeline in digital computer with suitable
example and necessary diagram.

4. Explain the concept of instruction Pipeline in digital computer using flow
chart. Draw diagram of the timing of instruction pipeline.

5. Explain the concept of RISC Pipeline in digital computer. Explain using
diagram the pipeline timing with data conflict and how it is resolved with
delayed load.

6. Explain Addition and Subtraction Algorithm with diagram of the Hardware
Implementation.

7. Explain Booth’s multiplication algorithm using flow chart. Multiply two
numbers -4 and 3 using Booth algorithm.

Unit 4: Memory Organization

1. Explain the concept of Memory Hierarchy in digital computer with
necessary diagram.

2. Explain main memory(RAM and ROM) in digital computer with necessary
diagram.

3. Explain auxiliary Memory with necessary figure.

4. Explain the block diagram of associative memory.

5. Explain concept of cache memory in digital computer with necessary
diagram.
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6. Explain concept of virtual memory in digital computer with necessary
diagram.

Unit 5: Input Output Organization and Processors

1. Explain the connection of processor with input output device using
necessary diagram.

2. Explain concept of Asynchronous data transfer in digital computer with
necessary figure.

3. Explain the steps to transfer data form 1/O to memory using DMA transfer.

4. What is the requirement of array Processor in computer system? Explain
the connection diagram of attached array processor with general purpose
computer.

5. What is multiprocessor system? Explain the system bus structure for
multiprocessor.
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21BTCECC304/21BTCSCC304 Object oriented programming using c¢++

General OOP Concepts

1. What is Object-Oriented Programming (OOP)?

2. What are the four main principles of OOP?

3. What is the difference between a class and an object?

4. What is encapsulation in OOP, and why is it important?

5. What is inheritance, and how is it implemented in C++?

6. What is polymorphism in OOP? Provide an example.

7. What is abstraction in OOP? How does C++ support it?

8. What are access specifiers in C++? Name them.

9. What is the difference between public, private, and protected access specifiers?
10. What is a constructor, and why is it used in C++?

C++ Class and Object Basics

11. How do you define a class in C++?

12. How do you create an object of a class in C++?

13. What is a member function in C++?

14. What is the significance of the this pointer in C++?

15. How can you initialize data members of a class in C++?

16. What is a static data member? How is it different from a normal data member?
17. What is a static member function, and when is it used?

Inheritance

18. What are the different types of inheritance supported in C++?
19. How do you define inheritance in C++?

20. What is the use of the protected keyword in inheritance?

21. What is the difference between single and multiple inheritance?
22. What is the role of the virtual keyword in inheritance?

Polymorphism
23. What is function overloading in C++?
24. What is operator overloading in C++?
25. What is the difference between compile-time and runtime polymorphism?

26. How is runtime polymorphism achieved in C++?
27. What is a virtual function in C++?

Advanced OOP Features
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28. What is a pure virtual function in C++? How is it implemented?
29. What is an abstract class in C++?
30. What is the significance of virtual destructors in C++?

Atmiya University, Rajkot



Faculty of Engineering and Technology
Department of Computer Engineering

Course Code Course Title

21BTCECC401/21BTCSCC401 Operating System

Question Bank

Sr. Question Mark
No.
1 What Is Operating System?Explain All Types Of Operating 4
System.
2 Explain Multithreading. 4
3 What Is Process.Explain In Detail. 4
4 Explain Process and Process Life cycle. 7
5 What Is Scheduling Algorithm .Explain In Brief. 7
6 Explain Real time operating system. 4
7 | What Is Pcb ?Explain In Detail. 7
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Sr. Question Mark
No.
Explain Hardware Solution. 4
2 | What Is Message Passing. 7
3 | What Is Message Passing. 7
4 | Discuss Peterson’s Algorithm In Detail. 7
5 | What Is Reader Writer Problem. 4
6 | What Is The Producer Consumer Problem. 4
7 | Explain Dinning Philosopher With The Help Of Example. 7
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Unit: 3

Sr. Question Mark
No.
1 What Is Segmentation ? 4
2 Explain Internal Fragmentation And External Fragmentation. 4
3 | What Is TIb ?How Does It Help To Speed Up Paging? 4
4 | Explain Paging In Detail. 4or7
5 | Explain Following Allocation Algorithms:1)First Fit 2) Best Fit| 7
3) Worst Fit
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Unit: 4

Sr. Question Mark

No.
1| Explain Directory Structure In Detail. 7
2 | Explain Device Controller In Brief. 4
3| Explain Goals Of I/O Software. 4
4 | Explain The Direct Memory Access In Detail 7
5 | Explain Disk Arm Scheduling Algorithm 7
6 | Explain Any Three Page Replacement Policies. 7
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Unit: 5

Sr. Question Mark
No.
1 | What Is Circular Wait. 4
2 Explain in detail All Linux Command(Pwd,Cal Date,Cat,Cd) 4
3 | Explain Difference Between Linux Operating System And| 4
Windows Operating System.
4 | Explain Deadlock Characteristics. 7
5 | What Is Deadlock .Explain Deadlock Prevention 7
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Course Code Course Title

21BTCECC501/21BTCSCC501 Analysis & Design of algorithms

1. Define Activity Selection Problem. Explain how it can be solved using Greedy
method.

2. Solve the following Fractional Knapsack Problem using Greedy Algorithm.
There are five items whose weights and values are given in following arrays.
Weight w [] = {1,2,5,6,7} Value v [] = {1, 6, 18, 22, 28} Show your equation
and find out the optimal knapsack items for weight capacity of 11 units.

3. Using greedy algorithm find an optimal schedule for following jobs with n=7.
profits: (P1, P2, P3, P4, P5, P6, P7) = (4, 6, 19, 23, 8, 3, 40) and deadline
(d1, d2, d3, d4, d5, d6, d7) = (2,4, 4,5, 2, 3, 2)

4. Find MST for the given graph using Prim’s algorithm.

6. Determine LCS of {abaabababb} and {abaa}.
7. Explain 0/1 knapsack using suitable example.
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8. Define Making Change Problem. Explain how it can be solved using Dynamic
Programming.

9. Using dynamic programming find out the optimal sequence for the matrix
chain multiplication of Agx10, B1ox3, C3x12: D12x20 Matrices.

10.Explain All Pair Shortest Path with example.

11. Define 4 Queen’s Problem. Explain how it can be solved using Backtracking.

12.Explain how to solve knapsack problem using backtracking.

13. Write and explain Travelling Salesman problem with example.

14.Show the comparisons with Rabin-Karp string matcher makes for the pattern
P=0001 in the text T=000010001010001

15.Show the comparisons that KMP string matcher makes for the pattern
P=abaa in the text T=ababbaabaabbbabaa

16.Define P, NP, NP-Hard and NP-Complete Problems.
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Course Code Course Title

21BTCECC501/21BTCSCC501 Analysis & Design of algorithms

1. Define Activity Selection Problem. Explain how it can be solved using Greedy
method.

2. Solve the following Fractional Knapsack Problem using Greedy Algorithm.
There are five items whose weights and values are given in following arrays.
Weight w [] = {1,2,5,6,7} Value v [] = {1, 6, 18, 22, 28} Show your equation
and find out the optimal knapsack items for weight capacity of 11 units.

3. Using greedy algorithm find an optimal schedule for following jobs with n=7.
profits: (P1, P2, P3, P4, P5, P6, P7) = (4, 6, 19, 23, 8, 3, 40) and deadline
(d1, d2, d3, d4, d5, d6, d7) = (2,4, 4,5, 2, 3, 2)

4. Find MST for the given graph using Prim’s algorithm.

6. Determine LCS of {abaabababb} and {abaa}.
7. Explain 0/1 knapsack using suitable example.
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8. Define Making Change Problem. Explain how it can be solved using Dynamic
Programming.

9. Using dynamic programming find out the optimal sequence for the matrix
chain multiplication of Agx10, B1ox3, C3x12: D12x20 Matrices.

10.Explain All Pair Shortest Path with example.

11. Define 4 Queen’s Problem. Explain how it can be solved using Backtracking.

12.Explain how to solve knapsack problem using backtracking.

13. Write and explain Travelling Salesman problem with example.

14.Show the comparisons with Rabin-Karp string matcher makes for the pattern
P=0001 in the text T=000010001010001

15.Show the comparisons that KMP string matcher makes for the pattern
P=abaa in the text T=ababbaabaabbbabaa

16.Define P, NP, NP-Hard and NP-Complete Problems.
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Course Code Course Title

21BTCECC503/21BTCSCC502 Python for data science

Unit: 1 Overview of Python and Data Science

Sr. Question Mark
No.
1 What is Python primarily used for in Data Science? 1
2 Which Python library is widely used for data manipulation and analysis? 1
3 What is the purpose of the import statement in Python? 1
4 In Python, what does the following code do? import numpy as np 1
5 Which Python library is commonly used for creating visualizations? 1
6 What is the main purpose of Data Science? 1
Sr. Question Mark
No.
1 Write History of python and data science, Features of python 7
2 Write a python program to print Fibonacci series. 4
3 Explain Comments, Docstrings. 4
4 Explain different operators in python 4
5 What is Command line argument 7
6 Explain different Control Statements in python 7
7 Explain different data types String, Array, List, Tuple, Set, Dictionary 7
8 Difference between Local and Global variables 4
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Unit: 2 Python Decision making and Loops,
Functions and OOP Concepts
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Sr. Question Mark

1 What is inheritance in OOP? 1

P Which of the following is the correct syntax for defining a method within a 1
class in Python?

A) def method self():
B) def method():

C) def method(self):
D) define method(self):
3 Which of the following statements correctly creates an instance of a class 1
named Car?

A) my_car = Car()
B) my_car = car()
C) my_car = class(Car)
D) my car =new Car()

4 What does the return statement do in a function? 1
5 What keyword is used to define a class in Python? 1
6 What is the purpose of the break statement in loops? 1
7 Which loop is ideal for iterating over a known list of items in Python? 1
8 Which of the following is a valid function definition in Python? 1

A) defmy_function|[]:
B) def my function:
C) def my_function():
D) def my_function[]()
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e Polymorphism,
e Method overloading
e Method overriding

Sr. Question Mark

No.
1 Explain Conditional Statement & loop with example 7
2 What is function? Explain with example 4
3 What is Recursion? Explain in Detail 4
4 Write short note on Module. 4
5 Write a program to check entered number is prime or not. 7
6 Print any pyramid using for loop 4
7 What is OOP? 4
8 Explain Constructor with example 4
9 Explain types of method in python 7
10 | Explain Inheritance with its types 7
11 Explain following concept with example 7

Unit: 3 : Getting Your Hands Dirty With Data
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Sr. Question Mark
No.
1 How do you install the Pandas library in Python? 1
2 Which plot is commonly used to show the distribution of numerical data? 1
3 Which Python library is used for handling multi-dimensional arrays? 1
4 Which function in Pandas returns the first few rows of a dataset? 1
5 Name one Python library used for data visualization. 1
6 What is the delimiter used in a CSV file by default? 1
7 Which function in Pandas is used to load a CSV file? 1
8 What does CSV stand for in the context of datasets? 1
Sr. Question Mark
No.
1 Explain different types of file mode with example 4
2 Write a program to create a file of random numbers then separate even and 7
odd numbers in separate file.
3 Write python program that copy content of one file to other and convert that 4
content into uppercase.
4 Write short note on pandas? 4
5 Write a python program that create a data frame and save into csv file. 7
6 What is Directories? Explain with example and its application? 7
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Unit: 4 Working with Numpy Arrays. Exception

Handling, Regular Expression

Sr. Question Mark

No.
1 What does NumPy stand for? 1
2 Which keyword is used to handle exceptions in Python? 1
3 Which exception is raised when you divide by zero in Python? 1
4 Name one built-in Python exception. 1
5 What does \d match in a regular expression? 1
6 Which regular expression matches an email address? 1
7 Which function checks if a string matches a regular expression pattern? 1
8 What is the purpose of re.compile () ? 1
9 What does the re module in Python stand for? 1
10 What does the metacharacter ~ signify in a regular expression? 1
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Sr. Question Mark
No.
1 Explain Module and Import 4
2 How to create 1D and2 D array using numpy? 4
3 Explain following concept with example 4

® Boolean indexing

e Fancy indexing

e Universal functions

e Data processing using arrays

e File input and output with arrays

4 Write Short Note on Exception Handlings 7
5 Define RE & and different methods of it with example 7
6 Write python program that extract email from given text? 7
7 Write python program that validate Mobile number our country? 7
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Unit: 5 Data Visualization and Simple APIs

Sr. Question Mark
No.
1 What is data visualization? 1
2 Name one type of plot used to show the relationship between two 1
variables.
3 What function is used in Matplotlib to display a plot? 1
4 What does API stand for? 1
5 What does the HTTP method GeT do? 1
6 Which function in Matplotlib is used to create a line plot? 1
7 Which Python function is used to send a GET request to an API? 1
8 How do you parse JSON data in Python? 1
9 What type of data is best visualized using a pie chart? 1
10 Which library in Python is commonly used for data visualization? 1
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Sr. Question Mark
No.
1 Write short not on each with example 4
e Line Chart,
e Bar Chart,
® Pie Chart
2 Explain any 4 methods of turtle with example 4
3 Draw Graphics smiley using turtle. 7
4 What is Pylab? 4
5 Explain basic controls of tkinter with its properties. 7
6 Draw Login form using tkinter. 7
7 What is API? Write its advantages and disadvantages. 4
8 Write a python program that demonstrate the use of API 7
9 What is Web scraping? 4
10 | Write a python program that scrap any website. 7
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Course Code Course Title
21BTCECC601 Artificial
Intelligence
Introduction to Al

What is Artificial Intelligence (AI)?

What are the main goals of AI?

What are the different types of Al (e.g., narrow Al, general Al, and super Al)?
What is the difference between Al, Machine Learning (ML), and Deep Learning?
What are some common applications of Al in daily life?

Nk W =

Al Techniques and Concepts

6. What is an agent in AI?

7. What is the difference between supervised, unsupervised, and reinforcement learning?
8. What is a neural network, and how does it work?

9. What is the Turing Test, and why is it significant?

10. What are some of the main programming languages used in Al development?

Al Algorithms and Methods

11. What is heuristic search in AI?

12. What is a knowledge-based system in AI?

13. What is the difference between breadth-first search and depth-first search?
14. What is Natural Language Processing (NLP)?

15. What is computer vision, and how is it used in AI?

Learning and Problem Solving

16. What is a machine learning model?

17. What is overfitting in machine learning, and how can it be prevented?
18. What is the role of training data in AI?

19. What is the difference between classification and regression in AI?
20. What are some common Al frameworks and libraries?
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Course Code Course Title

21BTCECC602 Automata Theory

Introduction to Automata Theory

1. What is Automata Theory, and why is it important in computer science?

2. Define a formal language in Automata Theory.

3. What is the difference between deterministic and non-deterministic models in
Automata Theory?

4. What is the purpose of studying Automata Theory in computational theory?

What are the major types of automata used in computer science?

W

Finite Automata (FA)

6. What is a Finite Automaton (FA)?

7. What are the components of a Deterministic Finite Automaton (DFA)?

8. What is the difference between a DFA and an NFA (Non-deterministic Finite
Automaton)?

9. How is the transition function represented in a DFA?
10. What does it mean for a finite automaton to "accept" a language?

Regular Languages

11. What is a regular language?

12. How are regular expressions related to finite automata?

13. What is the difference between a regular language and a context-free language?
14. What is the Pumping Lemma for regular languages, and what is its purpose?
15. Can all finite automata be converted to regular expressions? Why?

Context-Free Grammar (CFG) and Pushdown Automata (PDA)

16. What is a context-free grammar (CFG)?

17. What are the components of a context-free grammar?

18. What is a Pushdown Automaton (PDA), and how does it differ from finite autory
19. Give an example of a language that can be recognized by a PDA but not by gA

automaton. ;
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20. What is a stack, and how does it help in PDA operations?

Turing Machines

21. What is a Turing Machine?

22. What are the components of a Turing Machine?

23. How does a Turing Machine differ from a finite automaton?

24. What is the significance of a Turing Machine in computational theory?

25. What is meant by "recognizable" and "decidable" languages in the context of Turing
Machines?

Advanced Topics in Automata

26. What is a universal Turing Machine?

27. What is the Halting Problem, and why is it undecidable?

28. Define and differentiate between decidable and undecidable problems.

29. What is the Church-Turing Thesis, and why is it important in Automata Theory?
30. What is the significance of computational complexity in Automata Theory?
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21BTCECL601 Advance Web Programming

General Concepts

What is advanced web programming?

What are the differences between server-side and client-side programming?
What is the role of APIs in web programming?

How does the REST architecture work in web programming?

What is the difference between RESTful and SOAP web services?

Nk W =

Frontend Development

6. What are Single Page Applications (SPAs), and how do they work?

7. What is the Document Object Model (DOM), and why is it important?

8. What is the role of JavaScript frameworks like React, Angular, and Vue in modern
web development?

9. How does the Virtual DOM improve performance in React?

10. What is WebAssembly, and how does it differ from JavaScript?

Backend Development

11. What is the Model-View-Controller (MVC) architecture in web development?

12. What are middleware components in backend frameworks like Express.js or
ASP.NET Core?

13. How do backend frameworks like Django, Ruby on Rails, or Laravel differ from
frontend frameworks?

14. What is GraphQL, and how does it differ from REST APIs?

15. What is a web server, and how does it differ from an application server?

Database Integration

16. What is the difference between relational and non-relational databases in web
development?

17. What is an ORM (Object-Relational Mapping) tool, and how is it used in web
programming?

18. What is a NoSQL database, and when should it be used over a traditional SQ
database?
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19. How is database connection pooling implemented in web applications?
20. What is database normalization, and why is it important?

Web Security

21. What are common web security threats such as XSS, CSRF, and SQL injection?
22. What is HTTPS, and how does it differ from HTTP?

23. How do you implement user authentication and authorization in web applications?
24. What is the role of JSON Web Tokens (JWT) in secure web programming?

25. How does Content Security Policy (CSP) help secure web applications?

Performance Optimil | ation

26. What is lazy loading, and how does it improve performance?

27. What are Content Delivery Networks (CDNs), and why are they used in web
applications?

28. What are web workers, and how do they enhance performance in JavaScript?

29. What is server-side rendering (SSR), and how does it differ from client-side rendering
(CSR)?

30. How can you optimize database queries to improve the performance of web
applications?
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Course Code Course Title

21BTCECL602 .Net Technology

Introduction to .NET

What is .NET technology?

What are the main components of the .NET framework?

What is the difference between NET Framework, NET Core, and .NET 5/6/7?
What is the Common Language Runtime (CLR)?

What is the purpose of the Base Class Library (BCL) in .NET?

Nk W =

Programming in .NET

6. What languages are supported by .NET?

7. What is the Common Type System (CTS) in .NET?

8. What is the purpose of the Common Language Specification (CLS)?
9. What is an assembly in .NET, and what are its types?

10. What is the Global Assembly Cache (GAC) in .NET?

Object-Oriented Programming in .NET

11. How does .NET support Object-Oriented Programming (OOP)?
12. What is a namespace in .NET, and why is it used?

13. What is the difference between a class and a struct in .NET?

14. How is inheritance implemented in .NET?

15. What is the purpose of interfaces in .NET?

Memory Management

16. How does garbage collection work in .NET?

17. What is the difference between managed and unmanaged code?
18. What are value types and reference types in .NET?

19. What is the IDisposable interface used for?

20. What is the purpose of the using statement in .NET?

ASP.NET
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21. What is ASP.NET, and how does it relate to NET?

22. What is the difference between ASP.NET Web Forms and ASP.NET MVC?
23. What is Razor in ASP.NET?

24. What are middleware components in ASP.NET Core?

25. How is dependency injection implemented in ASP.NET Core?

Data Access

26. What is ADO.NET, and how is it used for database access?

27. What is Entity Framework (EF), and why is it used?

28. What are LINQ queries in .NET?

29. What is the difference between connected and disconnected data access in
ADO.NET?

30. How does .NET handle configuration, such as connection strings?
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21BTCECL603 Big Data

Introduction to Big Data

What is Big Data, and why is it important?

What are the "3 Vs" of Big Data, and how do they define it?

What are some common applications of Big Data in different industries?
How is Big Data different from traditional data?

What are the challenges associated with Big Data?

Nk W=

Big Data Architecture

What is a distributed computing system, and why is it important in Big Data?

What is Hadoop, and what are its main components?

What is the role of HDFS (Hadoop Distributed File System) in Big Data processing?
What is a data lake, and how does it differ from a data warehouse?

0 What is the Lambda Architecture, and how is it used in Big Data?

Sweno

Big Data Tools and Technologies

11. What is Apache Spark, and how is it different from Hadoop?

12. What is MapReduce, and how does it work in processing Big Data?

13. What is Apache Kafka, and what is its role in Big Data systems?

14. What is NoSQL, and how does it differ from traditional SQL databases?

15. What are some examples of NoSQL databases commonly used in Big Data?

Data Analysis

16. What is data preprocessing, and why is it necessary in Big Data analysis?

17. What is data visualization, and what are some popular tools used for it?

18. What are machine learning algorithms, and how are they used in Big Data analysis?
19. What is real-time data analysis, and how is it achieved in Big Data systems?

20. How does clustering differ from classification in data analysis?

Big Data Design
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21. What is schema design in Big Data systems?

22. How do you design a system to handle both structured and unstructured data?
23. What is the role of ETL (Extract, Transform, Load) in Big Data pipelines?
24. What is data partitioning, and why is it important in Big Data?

25. How do you ensure fault tolerance in Big Data systems?

Big Data Challenges and Trends

26. What are some common scalability issues in Big Data systems?

27. What is data governance, and why is it important in Big Data projects?
28. What are the ethical considerations when working with Big Data?

29. How does cloud computing benefit Big Data analysis?

30. What is edge computing, and how does it complement Big Data systems?
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21BTCECL701 Machine learning

Q-1 What is Machine learning? Explain Machine learning schematic model with
figure. Q-2 Explain types of learning with example.

Q-3 Explain Hypothesis Space by proper example with Figure.
Q-4 Write a short note on inductive bias.
Q-5 What are the evaluation criteria’s of learning algorithm?

Q-6 Write note on Cross validation.

Module-2:
Q-1 What is Regression? Explain types of regression.

Q-2 Predict vehicles sales of year 2017 using linear regression Technique.

Year | GDP Vehicle sale data in lakhs (y)
(x)

2011 | 6.2 26.3

2012 | 6.5 26.65

2013 | 5.48 25.65

2014 | 6.54 26.01

2015 | 7.18 27.9

2016 | 7.93 30.47

2017 | 7.5 777 (predict)
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Machine Learning Basics

1. What are the main differences between supervised, unsupervised, and reinforcement
learning?

What are the key components of a Machine Learning model?

Explain the concept of overfitting and underfitting in Machine Learning.

What is the difference between training, validation, and testing datasets?

Define a loss function and its role in Machine Learning.

nhwn

Hypothesis Space and Inductive Bias

6. What is the difference between a hypothesis and a hypothesis space?

7. How does the size of the hypothesis space affect the learning process?

8. Explain the importance of inductive bias in Machine Learning with an example.
9. How does the hypothesis space influence the model's generalization?

10. What is Occam’s Razor, and how is it related to inductive bias?

Evaluation and Validation

11. What are the different types of performance metrics for classification problems?

12. How is the confusion matrix used to evaluate a classification model?

13. What is precision, recall, and F1-score, and how are they calculated?

14. Explain the concept of the Receiver Operating Characteristic (ROC) curve and AUC.
15. What are the advantages of k-fold cross-validation over simple train-test split?

Types of Learning and Algorithms

16. Provide examples of algorithms used for supervised learning and explain one of them
briefly.

17. How is clustering performed in unsupervised learning? Provide an example.

18. Explain how reinforcement learning differs from supervised learning.

19. What are some real-world applications of unsupervised learning?

20. What is semi-supervised learning, and when is it used?
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21BTCECL702 Data
Analytics using R

Basic Level

1
2
3
4
5.
6
7
8
9.
1

0.

. What are the basic data types in R?

. How do you import a CSV file into R? Write the command.
. What are the different data structures in R?

. How do you check the structure of a dataset in R?

Write the R command to create a data frame.

. What is the difference between matriland data. frame in R?
. Explain the use of the summar ()function in R.
. How do you install and load a package in R?

What is the purpose of the ggp1ot2 package?
How can you subset data in R?

Intermediate Level

I1.
12.

13
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How do you handle missing data in R?
Write R code to calculate the mean and median of a column in a data frame.

. What is the difference between applll ()lapplll ()and sappll) ()functionsin R?
14.
15.
16.
17.
18.
19.
20.

Explain the use of dp1l' package for data manipulation.

How do you merge two datasets in R?

What is the difference between inner join() and full join() indpl’ ?
How do you filter rows in a dataset using R?

Write an R script to create a bar plot using ggplot2.

How do you change the column names of a data frame in R?

Explain the use of the tidl package in R.
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Advanced Level

21
22

. What is the use of the caret package in R for machine learning?
. How do you create a linear regression model in R?

23.
24,
25.
26.
27.
28.
29.
30.

Explain the use of the cor () function in R.

Write an R script to perform k-means clustering on a dataset.

How can you visualize a correlation matrix in R?

What is the purpose of the tapplll ()function in R?

How do you create a time series object in R?

Explain the difference between for loops and vectorill edperations in R.
How do you handle large datasets in R?

Write R code to perform a hypothesis test (e.g., t-test) on a dataset.
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21BTCECL704 Block Chain
Technology

General Understanding

What is blockchain technology, and how does it work?

What are the main components of a blockchain?

What is the difference between public and private blockchains?
How is data stored in a blockchain?

What is a block in blockchain?

Nk W=

Cryptography and Security

How does cryptography play a role in blockchain technology?

What is a hash function, and why is it important in blockchain?

What is a digital signature, and how is it used in blockchain transactions?
How does blockchain ensure data immutability?

0. What is a Merkle tree, and how does it work in a blockchain?

= 0 0o

Consensus Mechanisms

11. What is a consensus mechanism?

12. How does Proof of Work (PoW) work in blockchain?

13. What is Proof of Stake (PoS), and how is it different from PoW?

14. Can you explain other consensus mechanisms like Delegated Proof of Stake (DPoS)
or Practical Byzantine Fault Tolerance (PBFT)?

15. Why is consensus important in a blockchain network?

Applications

16. What are some real-world applications of blockchain technology?
17. How is blockchain used in supply chain management?

18. What role does blockchain play in cryptocurrency?

19. How is blockchain technology used in the healthcare industry?
20. What are smart contracts, and how do they work?

Blockchain Ecosystem
21. What is the role of nodes in a blockchain network?

22. What is a decentralized application (dApp)?
23. How is a blockchain ledger different from a traditional database?
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24. What is a fork in blockchain, and what types of forks exist?
25. What are tokens, and how do they function in a blockchain ecosystem?

Challenges and Future Trends

26. What are the scalability challenges in blockchain technology?

27. How does blockchain impact energy consumption?

28. What are the privacy concerns associated with blockchain technology?
29. What is interoperability in blockchain, and why is it important?

30. How is blockchain expected to evolve in the future?
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Course Code Course Title
21BTCECL705 Service Oriented
Architecture

General Understanding

What is Service-Oriented Architecture (SOA)?

What are the key principles of SOA?

How does SOA differ from traditional monolithic architecture?
What are the main components of SOA?

What is a service in the context of SOA?

Nk W=

Services and Communication

6. How do services in SOA communicate with each other?

7. What is a web service in SOA, and how does it work?

8. What are the different types of web services commonly used in SOA?
9. What is the role of XML in SOA?

10. What is SOAP, and how is it used in SOA for communication?

Service Design and Development

11. What are the benefits of using SOA in software development?
12. How do you design services in SOA to be reusable?

13. What is loose coupling, and why is it important in SOA?

14. How does SOA enable scalability in enterprise applications?
15. What are some common service design patterns in SOA?

Security

16. How is security handled in a Service-Oriented Architecture?

17. What is WS-Security, and how does it contribute to SOA security?

18. How can services in SOA be authenticated and authorized?

19. What are the common threats to SOA, and how can they be mitigated?
20. What is the role of encryption in SOA communication?

Governance and Management

21. What is SOA governance, and why is it important?

22. What tools or frameworks are typically used for SOA governance?
23. How can services be monitored and managed in SOA?

24. What is versioning in SOA, and why is it important for service management?
25. How does SOA support service lifecycle management?
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Integration and Interoperability

26. How does SOA support integration between different systems?

27. What is an Enterprise Service Bus (ESB), and how does it relate to SOA?
28. How does SOA enable interoperability between heterogeneous systems?
29. What is a service registry, and why is it necessary in SOA?

30. How does SOA improve system flexibility and adaptability to change?
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Course Code Course Title
21BTCECL706 Research
Methodology
o
Unit:1
Sr. Question Mark
No.
{ Define and explain the term [ Researchl]. Explain its importance an 4
objectives.
5 Define the main issues which should receive the attention of the researcher 4
in formulating the research problem. Give suitable examples.
3 What are the categories of Research? 7
4 What is Difference between Quantitative Research and Qualitative 4
Research?
5 What is Difference between Basic Research and Applied Research? 7
6 Describe basic steps of research. 7
7 What are the criteria of good research? 7
8 What are Types of research? 7
9 What is actual Meaning of research problem and how it helps in selection of -
research problem?
[}
Unit:2
Sr. Mark
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No. Question
1 What is Importance of Literature Review? 4
5 What are the Sources of Literature and how to decide which sources you will 4
need.
3 Differentiate between journals, conferences, books, magallines and theif 4
quality.
4 Finding Information about How to conduct effective searches? 7
5 How to find relevant papers related to your area of research and how to 7
capture critical information?
Write notes to organil e your ideas - Compare ideas and concepts from
6 ) . 4
different papers (Related to your topic)
7 Review of related literature- Meaning, necessity and sources. 4
o Discuss the various methods of research? Explain the various factors to be 7
considered in making the decision of sampling method.
9 What is necessity of literature? 4
10 | What are the sources of to collect literature to write research paper? 7
[
Unit:
Sr. Mark
No. Question
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1 How do you carry Literature Review? What are the advantage of same? 4

2 Explain the significance of primary data. What are the limitations of primary 4
data? Explain in brief the stages in data processing.

3 What are the Types of research design- exploratory, descriptive, Casual? 4

4 Definition and Purpose of research design. 4

5 Describe the Tools and techniques use for data collection which include ;
questionnaire, schedule, interview, observation, case study, survey etc.

6 Differentiate Primary vs. Secondary Data. 7

7 Types of random sampling and non-random sampling. 7

8 All difference in material is important. 7

9 Describe the Sampling design Tools for data collection. 7

Unit:4
Sr. Question Mark
No.

1 How to write Research Proposal 4

2 Write down the format of Report Writing. 4

3 What is Effective technical writing? How to write Format of research 4
proposal.

4 What is report? Explain types of Report. 7

5 Write down the Process of reviewing and proofreading your work. 7

6 What type of feedback is generally use to improve your work 7

7 Define research report and explain structure of research report. 7

8 What is Meaning and importance of workshop, seminar, conference, 7
symposium etc. in research.
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Unit:

132'. Question Mark
1 What is plagiarism? Explain types of plagiarism. 4
2 How to Avoid Plagiarism? 4
3 Why is plagiarism unethical? 7
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Course Code Course Title

21IMCESCC101 Cryptography & network security

10.

11

12.

13.

14.

15.

. How does elliptic curve cryptography (ECC) compare to RSA in terms of efficiency

and security?

. Explain the concept of homomorphic encryption and its potential applications in

secure computations.

. What are the different types of public-key encryption schemes and their respective

use cases?

What are zero-knowledge proofs, and how are they used to enhance privacy and
security?

Describe the concept of quantum-safe cryptography and its importance in the era of
quantum computing.

How does RSA encryption work, and what are its vulnerabilities, especially in the
context of quantum computing?

Explain the Diffie-Hellman key exchange protocol and discuss its security
vulnerabilities.

What is Elliptic Curve Diffie-Hellman (ECDH) and how does it improve upon
traditional Diffie-Hellman?

How do Digital Signatures work, and what role do they play in authentication and
integrity in secure communications?

What is Hybrid Cryptography, and why is it used in systems like SSL/TLS?

. How does Quantum Key Distribution (QKD) work, and what is its potential in

revolutionizing secure communication?

What is the hash-based message authentication code (HMAC), and how does it
differ from regular message authentication codes?

How does the AES-GCM (Advanced Encryption Standard - Galois/Counter Mode)
provide both encryption and authentication in one operation?

Explain the concept of post-quantum cryptography and list the cryptographic
algorithms believed to be resistant to quantum attacks.

What are side-channel attacks, and how can they be mitigated in cryptographic
systems?

Advanced Network Security

16.
17.
18.

19.
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What is the SSL/TLS handshake, and how does it ensure secure communication over
the internet?

Explain the concept of man-in-the-middle (MITM) attacks and describe how
protocols like HTTPS mitigate such attacks.

What is the PKI (Public Key Infrastructure), and how does it manage digital
certificates for secure communications?

How does forward secrecy work in cryptographic protocols, and why is it 1
for securing communications?




20.

21

22.
23.
24.
25.
26.
27.
28.
29.

30.
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What is the role of Firewalls in network security, and how do they differ from
Intrusion Detection Systems (IDS) and Intrusion Prevention Systems (IPS)?

. Describe the working of IPsec (Internet Protocol Security) and its role in securing

communications at the IP layer.

How do VPNs (Virtual Private Networks) provide security, and what are the
common VPN protocols used for encryption and tunneling?

What is the OAuth 2.0 protocol, and how does it facilitate secure authorization in
web applications?

Explain the X.509 certificate structure and how it is used in the management of
digital certificates for network security.

How does TLS 1.3 improve upon previous versions of the protocol in terms of both
security and performance?

What is a Denial-of-Service (DoS) attack, and how does a Distributed Denial-of-
Service (DDoS) attack amplify the effects?

How do Rate Limiting and Traffic Filtering techniques protect systems from DDoS
attacks?

What are SQL injection attacks, and what measures can be implemented in a web
application to prevent such attacks?

Explain the concept of network segmentation, and how can it be used as a strategy to
improve overall network security?

What is the principle of least privilege, and how does it help in minimizing potential
damage in case of a security breach?




Faculty of Engineering and Technology
Department of Computer Engineering

Course Code Course Title
21IMCESCC102 Machine learning
Foundations & Theory

1. What is the bias-variance tradeoff in machine learning, and how does it affect model
performance?

2. How do you deal with class imbalance in classification problems, and what are some
advanced techniques for this?

3. What are Gaussian Processes, and how do they differ from traditional regression
models?

4. How do support vector machines (SVMs) work, and what is the significance of the
kernel trick in SVM?

5. Explain the difference between L1 (Lasso) and L2 (Ridge) regularization in
regression models, and when would you use one over the other?

6. What is the No Free Lunch Theorem in machine learning, and how does it affect
model selection?

7. Explain the role of empirical risk minimization in supervised learning and how it
relates to the loss function.

8. What is the bias correction in bootstrapping and why is it important in ensemble
methods?

9. What is instance-based learning, and how does it compare to model-based learning?

10. How does reinforcement learning (RL) differ from supervised and unsupervised

learning? Discuss the exploration vs. exploitation dilemma.

Advanced Algorithms & Techniques

11.
12.
13.
14.
15.
16.
17.

18.
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Explain how Gradient Boosting Machines (GBMs) work, and compare them to
Random Forests in terms of performance and use cases.

What is XGBoost, and why is it considered one of the most powerful algorithms for
structured/tabular data?

How does Deep Learning improve upon traditional machine learning techniques for
tasks like image recognition and NLP?

What is the role of backpropagation in neural networks, and how does it allow the
network to learn from errors?

Explain Convolutional Neural Networks (CNNs) and their application in image
classification tasks. What are the key building blocks?

How does the long short-term memory (LSTM) unit solve the vanishing gradient
problem in recurrent neural networks (RNNs)?

What is the Transformer architecture, and how does it differ from traditional
sequence-to-sequence models like RNNs and LSTMs?

What are autoencoders, and how are they used for anomaly detection and ‘§\
dimensionality reduction? <
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19. What is transfer learning, and how can pre-trained models be used to enhance
learning for new tasks with limited data?

20. How do generative adversarial networks (GANs) work, and what are their
applications in generating synthetic data?

Advanced Topics in Unsupervised Learning

21. Explain how the k-means clustering algorithm works and discuss its limitations and
how they can be overcome.

22. What is DBSCAN (Density-Based Spatial Clustering of Applications with Noise),
and how does it address the limitations of k-means in terms of cluster shape and
noise?

23. How does t-SNE (t-Distributed Stochastic Neighbor Embedding) work for
dimensionality reduction, and when is it preferable over PCA?

24. What are hidden Markov models (HMM), and how are they used for time series
prediction and sequence labeling tasks?

25. What is the hierarchical clustering algorithm, and how does it differ from other
clustering techniques in terms of data structure?

Evaluation & Performance

26. What are precision, recall, and F1-score, and why are they important metrics for
evaluating machine learning models?

27. How do you interpret the ROC curve and the AUC-ROC (Area Under the Curve)
score, and how are they used to evaluate classification models?

28. What is the confusion matrix, and how can it be used to evaluate the performance of
a classification model in a multi-class scenario?

29. How do cross-validation and bootstrapping help to assess model performance and
reduce overfitting in machine learning?

30. What is the A/B testing framework in the context of machine learning, and how can it
be used to assess model improvements in production?

Atmiya University, Rajkot




Faculty of Engineering and Technology
Department of Computer Engineering

Course Code Course Title

2IMCESCC103 Computer Algorithm

11.
12.

13.
14.

15.
16.

17.
18.

19.
20.

21.

22.
23.

24.
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. What is the difference between a greedy algorithm and a dynamic programming

approach?

Explain the concept of divide and conquer. Provide an example algorithm where
divide and conquer is used.

How does Dijkstra’s algorithm work, and what is its time complexity?

What is the time complexity of merge sort? How does it compare to quicksort in
terms of performance?

Describe the difference between depth-first search (DFS) and breadth-first search
(BFS) in a graph traversal.

What is the Bellman-Ford algorithm, and how does it handle negative weight cycles?
Explain the Knapsack problem and the difference between the 0/1 and fractional
versions.

How do you solve the Traveling Salesman Problem (TSP) using dynamic
programming? What is its time complexity?

What is the complexity of finding the shortest path in a graph using A* algorithm?

. How does the Ford-Fulkerson method find the maximum flow in a network, and what

is its time complexity?
What are NP-hard and NP-complete problems? Provide an example of each.

Describe the concept of dynamic programming and how it can be applied to the
longest common subsequence problem.

Explain the difference between a binary heap and a Fibonacci heap. In which
situations would you prefer one over the other?

How does the KMP (Knuth-Morris-Pratt) algorithm improve pattern matching over
the brute force approach?

Describe the concept of amortized analysis and how it is used to analyze algorithms.
What is the importance of the “cut property” in graph algorithms, and how is it used
in Kruskal’s algorithm?

Explain the idea behind the Union-Find data structure and its use in Kruskal’s
algorithm.

How does the Floyd-Warshall algorithm compute the shortest paths between all pairs
of vertices in a weighted graph?

What is the concept of topological sorting, and how is it used in scheduling problems?
Discuss the idea behind the randomization in the Quickselect algorithm and its
expected time complexity.

What is the complexity of matrix chain multiplication, and how is dynamic
programming used to optimize it?

Explain the concept of linear programming and how the simplex algorithm solves it.
What is the difference between a Trie and a Binary Search Tree? Where would you
use a Trie over a BST?

How does the Rabin-Karp algorithm for string matching work, and how does itk
hashing?
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25. What is the Boyer-Moore algorithm, and how does it optimize pattern matching over
naive approaches?

26. Discuss the concept of K-d trees and how they are used for nearest-neighbor searches
in multidimensional spaces.

27. How does the convex hull problem work, and what algorithms can solve it (e.g.,
Graham’s scan, Jarvis’s march)?

28. What is the difference between a deterministic and a nondeterministic Turing
machine? How do they relate to complexity classes?

29. Describe the process and complexity of the matrix multiplication algorithm using
Strassen’s method.

30. How do you detect and handle cycles in a directed graph, and which algorithms are
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Course Code Course Title
21IMCESCC201 Design of
Language

Translators

1. What are the key differences between a compiler and an interpreter in terms of
functionality and execution flow?

2. How does lexical analysis work in a compiler, and what are the primary tasks of a
lexical analyzer?

3. Explain the role of a syntax analyzer in a compiler. How does it detect syntax errors
using formal grammar rules?

4. What is the difference between a context-free grammar (CFG) and a regular grammar,
and how do they relate to the design of a parser?

5. How does the LL(1) parsing technique work, and what are its advantages and
limitations compared to other top-down parsers?

6. Describe the operation of a recursive descent parser. How does it handle ambiguity in
language grammar?

7. What are shift-reduce parsers, and how do they operate in bottom-up parsing? Provide
an example of an algorithm used for this type of parsing.

8. Explain the concept of semantic analysis in compiler design. How does a semantic
analyzer ensure the consistency of the syntax tree with respect to variable declarations
and types?

9. What is an Abstract Syntax Tree (AST), and how is it used to represent a program's
structure during the compilation process?

10. How does type checking work in a compiler, and what types of errors can occur
related to type mismatches?

11. Describe the process of intermediate code generation in a compiler. Why is it
necessary to generate intermediate code before producing machine code?

12. What are the differences between three-address code (TAC) and other intermediate
representations, such as bytecode or assembly language?

13. What is the role of an optimization phase in a compiler, and what are some common
optimization techniques like loop unrolling or constant folding?

14. How does dead code elimination work in compiler optimization, and why is it
important for improving program performance?

15. Explain the concept of register allocation in the code generation phase. What
techniques are used to efficiently allocate registers for variables?

16. What is the purpose of code generation in a compiler, and how does it map
intermediate code to target machine instructions?

17. What are the differences between a one-pass and a multi-pass compiler? What are the
advantages and trade-offs of each approach?

18. How does the symbol table in a compiler help in storing and managing information
about variables, functions, and types during compilation?

19. What is the purpose of the error recovery mechanism in a parser, and what strategies
are used to recover from syntax errors during parsing?

20. Explain the concept of backpatching in code generation, and how it helps in b4
branches and jumps in assembly code.
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28.

29.

30.
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What is the difference between static and dynamic semantic analysis, and how do they
contribute to the validation of a source program?

How do garbage collection techniques work in a language translator, and what are the
different approaches like reference counting and mark-and-sweep?

What is the role of lexical scope in programming languages, and how does it
influence the design of a language translator?

Explain the concept of context-sensitive grammar and how it can be used in parsing
programming languages with more complex rules.

How do intermediate representations, like control flow graphs (CFG) or data flow
analysis, help in optimizing a program during compilation?

What is the role of a linker and loader in the context of program execution, and how
do they work together after compilation?

How does the concept of "just-in-time" (JIT) compilation differ from traditional
ahead-of-time (AOT) compilation, and what are the benefits of JIT in dynamic
languages?

Describe how a language translator can handle the differences between imperative
and declarative programming languages during the translation process.

What are the challenges and solutions involved in translating a programming
language that supports concurrency or parallelism, such as synchronization and data
races?

How does the design of a translator for a domain-specific language (DSL) differ from
general-purpose language translators, and what are the special considerations?
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Course Code Course Title

21IMCESCC202 Computer vision

1. What is the difference between image classification and object detection in computer
vision?

2. Explain the concept of Convolutional Neural Networks (CNNs) and their role in
computer vision tasks such as image recognition and segmentation.

3. How does a CNN filter work during convolution, and what role does padding and
stride play in the process?

4. What is the significance of the ReLU activation function in CNNs, and why is it
preferred over other activation functions like sigmoid or tanh?

5. How does the pooling layer in a CNN help reduce the dimensionality of the feature
maps, and what are the different types of pooling techniques?

6. What is the architecture of a U-Net model, and how is it used for image segmentation
tasks?

7. Explain the concept of Transfer Learning in computer vision and how pre-trained
models like VGG16 or ResNet are used to fine-tune models for specific tasks.

8. What are Generative Adversarial Networks (GANs), and how do they work in the
context of image generation and enhancement?

9. What is the role of feature extraction in computer vision, and how do methods like
SIFT and SURF work in detecting and describing key points in images?

10. Explain the concept of optical flow in computer vision and how it is used to track
motion between frames in a video.

11. What are the challenges and solutions in performing image recognition in a real-time
environment, such as on mobile devices or embedded systems?

12. How does the YOLO (You Only Look Once) algorithm work for object detection, and
what are its advantages over traditional object detection methods?

13. What is the difference between semantic segmentation and instance segmentation, and
how do models like Mask R-CNN address these tasks?

14. How does the concept of homography work in computer vision, and how is it used in
applications like image stitching and panorama creation?

15. What is edge detection, and how do algorithms like the Sobel operator and Canny
edge detector work to detect boundaries in an image?

16. What is the purpose of data augmentation in computer vision, and how does it help
improve model performance and prevent overfitting?

17. How does the Region-based Convolutional Neural Network (R-CNN) method work
for object detection, and how does it differ from fast R-CNN and faster R-CNN?

18. What is the concept of feature pyramids, and how are they used to improve object
detection at different scales?

19. Explain the concept of image super-resolution and how deep learning techniques are
used to enhance low-resolution images.

20. How do deep learning-based models like CycleGANSs enable style transfer and image-
to-image translation tasks?
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How does the concept of "attention" work in neural networks, and how is it applied in
computer vision for tasks like image captioning and object recognition?

What is the significance of the Region Proposal Network (RPN) in faster object
detection methods, and how does it work within Faster R-CNN?

How does the concept of instance normalization work in CNNs, and how is it
different from batch normalization?

How are 3D vision and point cloud data processed in computer vision, and what
algorithms are used for tasks like object recognition and scene reconstruction?

What are the challenges of computer vision in low-light or noisy environments, and
what techniques are used to overcome them?

What is the difference between sparse and dense feature matching in stereo vision,
and how do they impact 3D reconstruction accuracy?

How do self-supervised learning methods work in computer vision, and what are the
benefits of using them over traditional supervised learning approaches?

What are Siamese networks, and how are they used in tasks like facial recognition and
verification?

Explain the role of localization in object detection and how bounding boxes are used
to indicate the position of detected objects.

How does facial recognition work in computer vision, and what are the challenges
associated with accuracy, privacy, and fairness?
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21IMCESCC203 Cyber forensics

1. What is the role of cyber forensics in incident response and how does it help in legal
proceedings?

2. Explain the concept of digital evidence and the chain of custody. Why is it critical in
cyber forensics investigations?

3. How do file systems like NTFS and FAT differ in terms of data recovery and forensic
analysis?

4. What is the process of data carving, and how is it used to recover deleted or corrupted
files?

5. Describe the process of disk imaging in digital forensics. What tools are commonly
used for creating and analyzing disk images?

6. What are the different types of forensic artifacts that can be recovered from a system’s
memory, and what tools are used for memory analysis?

7. How does network forensics differ from traditional computer forensics, and what
tools are used for monitoring and analyzing network traffic?

8. What is the role of metadata in digital forensics, and how can it provide critical
information in a forensic investigation?

9. How can forensic investigators determine the origin and authenticity of a piece of
digital evidence, such as an email or document?

10. Explain the concept of live forensics. What challenges are involved in performing
forensic analysis on a live system, as opposed to a dead system?

11. How do forensic investigators handle encrypted data during an investigation, and
what methods can be used to break encryption or bypass it legally?

12. What is the purpose of hash values in digital forensics, and how are they used to
ensure data integrity during evidence collection and analysis?

13. Describe the process of recovering evidence from cloud storage systems. What
challenges are faced in forensic analysis of data stored in the cloud?

14. How do investigators use timelines in cyber forensics, and what are the key sources of
timestamped data in a digital investigation?

15. What is the importance of carving and analyzing unallocated space in file systems
during forensic analysis?

16. Explain the process of mobile device forensics. What tools are used for extracting and
analyzing data from smartphones and tablets?

17. How do investigators analyze internet artifacts, such as browser history, cookies, and
cache, in a cyber forensics investigation?

18. What is a forensic duplicate (or bit-by-bit copy), and why is it crucial in maintaining
the integrity of evidence during an investigation?

19. Explain the concept of steganography. How do investigators detect hidden
information or data in images, audio, or other file types?

20. What role does the analysis of log files play in cyber forensics, and which types of
logs are the most useful for investigating security incidents?

21. How is volatile memory (RAM) forensics different from traditional hard drive
analysis, and what types of evidence can be retrieved from memory?
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What are the key legal considerations when performing a cyber forensics
investigation, especially concerning privacy and jurisdictional issues?

How does digital forensics apply to the investigation of cybercrimes like hacking,
phishing, or data breaches? Provide examples of investigative approaches.

What is the process of investigating a data breach from a forensic perspective? What
steps are taken to identify the attack vector and trace the intruder's actions?

How can digital forensics help in identifying the source of malware, and what tools
are used to analyze malicious code and track its origins?

Describe the process of email forensics. How do investigators verify the authenticity
of an email and trace its origin?

How do forensic experts handle encrypted communications, such as VPN traffic or
encrypted messaging apps, during an investigation?

What are the challenges of forensic analysis in a virtualized environment, and how do
investigators extract evidence from virtual machines and containers?

What are the ethical considerations in cyber forensics, especially when handling
sensitive data or personal information during an investigation?

How can forensic analysis be applied to blockchain and cryptocurrency transactions?
What forensic tools and techniques are used to trace and analyze cryptocurrency
movements?
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2IMCESCC204 Data Analytics and
Visualization (Ap)

Data Analytics and Visualization:

1.

2.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
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What is the difference between descriptive, diagnostic, predictive, and prescriptive
analytics, and how do they relate to data visualization?

How do you handle missing data in a dataset? What are some imputation techniques
and how do they impact the results of your analysis?

What is the significance of data normalization and standardization in data
preprocessing, and when should each be applied?

How do you perform exploratory data analysis (EDA) using statistical visualizations,
and which charts or graphs are most useful in this process?

Explain the concept of correlation vs causation in data analytics. How do you visually
represent and interpret these relationships in data?

How does dimensionality reduction (e.g., PCA) help in visualizing high-dimensional
data, and what are the main challenges involved?

Describe the role of outliers in data analysis. How do you detect and handle outliers in
a dataset, and what impact do they have on your results?

What are the advantages and disadvantages of using bar charts, histograms, and
boxplots for visualizing distributions of data?

What is a heatmap, and how is it used to visualize complex data patterns, such as
correlation matrices or cluster analysis results?

How do you create a time series analysis and visualize trends, seasonality, and noise
in temporal data?

What is the difference between a scatter plot and a bubble chart, and in what scenarios
would you use one over the other?

What are the challenges of visualizing categorical vs continuous variables, and how
can techniques like faceting or color encoding help?

How can you use geographic maps (e.g., choropleth maps) to visualize spatial data,
and what types of data are best suited for this visualization?

Explain the concept of a violin plot and when it is preferable to use it over a box plot
or histogram.

How do you deal with skewed data distributions when performing data analysis, and
what visualization techniques can help communicate this skew?

What is the role of machine learning in data analytics, and how do you visualize the
performance of a predictive model (e.g., using ROC curves, confusion matrices)?
How do you interpret and visualize the results of clustering algorithms like K-means
or hierarchical clustering?

What is a Sankey diagram, and how is it used to visualize flow or relationships
between different categories in your dataset?

Explain the importance of interactive data visualizations. How can tools like Tableau,
Power BI, or D3.js enhance data exploration and decision-making?
How do you assess the effectiveness of a data visualization in conveying insig
What metrics or feedback mechanisms can be used for evaluation?
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How do you handle large datasets for visualization purposes? What are the challenges
and techniques for effectively visualizing big data (e.g., data sampling, aggregation)?
What are the best practices for designing color schemes in data visualizations to
ensure accessibility and avoid misinterpretation?

How do you use statistical techniques like hypothesis testing or regression analysis in
conjunction with data visualization to communicate your findings?

Explain the concept of "dashboard" in business intelligence tools and how data
visualization is incorporated into dashboards for decision-making.

How do you choose the right visualization tool or library (e.g., Matplotlib, Seaborn,
ggplot, Plotly) depending on the data and audience?

What are the challenges in visualizing multi-dimensional or multi-variate data, and
how can techniques like pair plots or radar charts help?

How do you apply color theory in visualizations to improve the readability and
effectiveness of your charts?

What are the differences between static and dynamic visualizations, and when would
you use one over the other in a business context?

How do you evaluate and visualize the accuracy of machine learning models,
particularly in classification tasks?

What is the concept of "storytelling with data," and how can data visualizations be
used effectively to communicate complex insights to non-technical stakeholders?
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How does multicore architecture differ from traditional single-core processors, and
what are the advantages and challenges of multicore systems?

What are the key principles of parallel processing in multicore architecture, and how
do they enhance performance?

How does the operating system handle task scheduling in a multicore environment,
and what are the challenges involved?

What are the different types of core configurations in multicore processors (e.g.,
symmetric vs. asymmetric) and their respective advantages?

How does cache coherence work in multicore processors, and what are the challenges
of maintaining coherence across multiple cores?

What are the differences between NUMA (Non-Uniform Memory Access) and UMA
(Uniform Memory Access) architectures in multicore systems, and how do they
impact performance?

How do multicore processors handle synchronization between threads, and what
techniques are commonly used to avoid race conditions?

How do memory access patterns differ in multicore processors, and how can cache
locality be optimized for better performance?

How does the concept of thread-level parallelism (TLP) differ from instruction-level
parallelism (ILP) in multicore architectures?

What are the challenges in optimizing software to take full advantage of multicore
processors, and how can programmers manage concurrency and parallelism?

. How do different parallel programming models (e.g., SIMD, MIMD, SPMD) work in

multicore processors, and how are they implemented in hardware and software?

What role do vector processors play in multicore architectures, and how do they
improve performance for data-parallel applications?

How can load balancing across multiple cores be achieved effectively to prevent
bottlenecks and underutilization of resources?

How does the cache hierarchy work in a multicore processor, and how do modern
architectures optimize access to L1, L2, and L3 caches?

What are the trade-offs between using more cores versus increasing the clock speed in
a multicore processor to boost performance?

How does task parallelism differ from data parallelism in multicore systems, and
which is more effective for certain types of applications?

How can hardware prefetching improve memory access performance in multicore
systems, and what are its limitations?

How does a multicore processor handle inter-core communication, and what role does
message-passing or shared memory play in this process?

How does the concept of heterogeneity (e.g., combining CPU and GPU cores)
improve the overall performance and efficiency of multicore systems?

How do multicore processors deal with power efficiency and thermal managernpe
especially when handling high computational loads across many cores?
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How do multicore processors handle real-time computing tasks, and what are the
challenges in ensuring time-critical applications meet deadlines?

How does parallel programming in CUDA for GPUs compare to traditional multicore
CPU programming, and what are the key differences in performance characteristics?
What are some of the software tools and frameworks available for multicore system
development, such as OpenMP, MPI, or Intel Threading Building Blocks?

How does virtualization work in multicore systems, and how does it impact resource
allocation and performance in a virtualized environment?

How do you optimize memory access in a multicore system to avoid bottlenecks, and
how does memory contention impact performance?

How does speculative execution in multicore processors impact performance and
security, particularly with vulnerabilities like Spectre and Meltdown?

How does the architecture of ARM-based multicore processors compare to x86-based
multicore systems, and what are the implications for mobile and embedded
applications?

How does parallel /O management work in multicore systems, and how can
bottlenecks in data input/output be minimized?

What are the key challenges in scaling applications to effectively utilize a large
number of cores, and how can software development approaches address these
challenges?

How can multicore processors support heterogeneous computing environments,
combining different types of cores (e.g., CPUs, GPUs, FPGAs) to optimize overall
performance?
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1. How does the backpropagation algorithm work in training deep neural networks, and
what are some techniques to optimize its efficiency and convergence?

2. What are the key differences between a feedforward neural network and a
convolutional neural network (CNN), and in which scenarios would you use each?

3. How do different types of activation functions (e.g., ReLU, Sigmoid, Tanh) impact
the training of deep learning models, and what are the pros and cons of each?

4. How does the vanishing gradient problem affect deep neural networks, and what are
the solutions to mitigate this issue, such as using ReLU or batch normalization?

5. What is the role of dropout in regularization, and how does it prevent overfitting in
deep neural networks?

6. How does transfer learning work in deep learning, and when would you use a pre-
trained model instead of training a model from scratch?

7. How does the arch