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The figures in the margin indicate full marks

for the questions

Answer five questions, selecting one from each Unit

UNIT—I

1. (a) For three non-empty sets A, B, C, prove

that

A B C A B A C´ Ç = ´ Ç ´( ) ( ) ( ) 5
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(b) An investigator interviewed 100

students to determine their preference

for three drinks, Milk (M), Coffee (C ) and 

Tea (T ). He reported the following :

10 students had all three drinks M, C

and T; 20 had M and C; 30 had C and T; 

25 had M and T; 12 had M only; 5 had C

only and 8 had T only. Find the number

of students who did not take any of the

three drinks. 5

(c) If A and B are non-empty sets, then

prove that

(i) ( )A B A BÈ ¢ = ¢ Ç ¢

(ii) ( )A B A BÇ ¢ = ¢ È ¢

where ‘ ¢ ’ denotes complement of the set.

2+2=4

2. (a) Define one-one and onto functions with

example. 4

(b) Define equivalence relation. Show that

the relation R on the set of integer Z,

defined as xRy, if x y-  is divisible by 6,

is an equivalence relation. 5

(c) Show that the function f R R: ® ,

defined as f x x( ) = +3 4, is both one-one

and onto. 5
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UNIT—II

3. (a) Solve the following system of equations
by using Gauss-Jordan method : 5

2 3 5

4 4 3 3

2 3 2 2

x y z

x y z

x y z

+ - =

+ - =

- + =

(b) Solve the following system of equations
by using Gauss elimination method : 5

3 4 5 18

2 8 13

5 2 7 20

x y z

x y z

x y z

+ + =

- + =

- + =

(c) Define rank of a matrix. Find the rank of 
the following matrix : 4

A =

æ

è

ç
ç
ç
ç

ö

ø

÷
÷
÷
÷

2 4 6 8

1 2 3 2

1 0 1 2

1 2 3 4

4. (a) Define eigenvalue and eigenvector of a
matrix. Find all the eigenvalues and
eigenvectors of the following matrix : 5

A =

- -

-

- -

æ

è

ç
ç
ç

ö

ø

÷
÷
÷

5 6 6

1 4 2

3 6 4

(b) Define linearly independent and linearly 
dependent vectors. Show that the
vectors (1, 1, 1), (1, 2, 0) and (0, –1, 2)
are linearly independent. 4
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(c) State Cayley-Hamilton theorem. By

using Cayley-Hamilton theorem, find

the inverse of the following matrix : 1+4=5

A =

-

-

-

æ

è

ç
ç
ç

ö

ø

÷
÷
÷

5 4 4

12 11 12

4 4 5

UNIT—III

5. (a) Given two vectors 
r
a i j k= + -$ $ $, 

r
b i j k= - +$ $ $; find a unit vector 

r
c ,

perpendicular to the vector 
r
a and

coplanar with 
r
a and 

r
b . 5

(b) Find the angle between the following

pair of vectors : 2+2=4

(i) 2$ $ $i j k+ + , $ $ $i j k- +2

(ii) 3 4 2$ $ $i j k+ - , 2 3$ $ $i j k- +

(c) Find the angle between the lines AB and 

AC, where A, B and C are the three

points with rectangular Cartesian

coordinates (1, 2, –1), (2, 0, 3) and 

( , , )3 1 2-  respectively. 5

6. (a) Find the area of the triangle whose

vertices are the points with rectangular

Cartesian coordinates (1, 2, 3), 

( , , )- -2 1 4  and (3, 4, –2). 4
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(b) Find the volume of the tetrahedron,

whose Cartesian coordinates of vertices

are ( , , )0 1 2 , ( , , )3 0 1, ( , , )4 3 6  and ( , , )2 3 2 . 4

(c) Compute the following vector products :

3+3=6

(i) [($ $ $) ( $ $ $)]

[( $ $ $) ( $ $)

i j k i j k

i j k j k

- + ´ + -

´ - + - ´ -

2 3 2 3

2 2 ]

(ii) [( $ $ $) ( $ $)]

[($ $ $) ( $ $ $)]

3

2

i j k j k

i j k i j k

- + ´ - +

´ - + ´ - +

UNIT—IV

7. (a) Show that the following equations are

exact and hence solve them : 5

(i) ( cos ) ( cos )y y xy dx x x xy dy+ + + = 0

(ii) cos cos sin sin cosx y dx x y y dy2 2 0- =

(b) Solve the following equations by finding

an integrating factor : 3+3=6

(i) ( )3 2 02 2x y dy xydx- - =

(ii) ( ) ( )xy dx x xy dy- + - =1 02

(c) Solve the following equation : 3

dy

dx
y x x x+ =cot 2 cosec     
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8. (a) Find the solutions of the following initial 

value problems : 3+3+3=9

(i) ¢¢ - ¢ + =y y y5 6 0, y e( )1 2=  and 

¢ =y e( )1 3 2

(ii) ¢¢ + ¢ - =y y y8 9 0, y( )1 2=  and ¢ =y ( )1 0

(iii) ¢¢ - ¢ + =y y y6 5 0, y( )0 3=  and 

¢ =y ( )0 11

(b) By using the method of undetermined

coefficients, solve the following

differential equation : 5

¢¢ - ¢ + = -y y y x x3 2 14 2 18 2sin cos

UNIT—V

9. (a) Find the Laplace transform of the

following : 2+2+3+3=10

(i) te tt-4 3sin

(ii) sin sin2 3t t

(iii) sin3 2t

(iv) 1 - cost

t

(b) State and prove the shifting property in

Laplace transform. 4
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10. (a) Find the inverse Laplace transform of

the following : 3+3=6

(i)
s

s s

+

- +

2

4 132

(ii)
2 3

3

4

2

s

s s

-

- -

(b) Solve the following equations by using

Laplace transform : 4+4=8

(i) ¢¢ + ¢ + =y ty y 0, y( )0 1= , ¢ =y ( )0 0

(ii) ¢¢ + ¢ + =y y y t4 8 2cos , y( )0 2=  and 

¢ =y ( )0 1

H H H
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