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Note : Candidates are required to give their answers in herr 
own words as far as practicable. The questions are 
equal value. Answer any five questions, selecting at lea 
one from each group. 

1. (a) 

GROUP-A 

Define equivalence relations. Prove that the 

relation R on z defined by "aRb if 3 divides a-b" is 

an equivalence relation. Note that Z denotes the 

set of all integers. 

(b) Prove that the function f: R + ➔ R defined by 

f(x) = log x is one-one and onto. Here R + is the 

set of all positive real numbers and R is the set 

of all real numbers. 
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3. 

4. 

5. 

(a) Let A = {a. b, c}. B = {1, 2. 3} and = { • Y, z}. 

Find A x B , A C and . 4 ( 8 LJ C,) 1 s 

)? 

(b) Prove that composite of two relations on a given 

set X is atso a relation on 

(a) Prove that se G of all cube roots of unity forms a 

cyclic group w.r.t. multiplication of complex 

numbers. 

(b) Prove that the permutation group P 3 = {I, (12), 

(13), (23), (123), (132)} is not abelian. Also find 

the order of element (1,2,3) 

(a) Define nngs Give an exarrple of ring without unity. 

(b) Let R be a nng and b, a ER. �rove the following: 

(a) 

{i) a.O = 0 

(ii) a (-b) = -(ab) = (-a).b 

GROUP-B 

Define Hermitian and Skew-Hermitian matrices. 
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6. 

7. 

(1 
Let A === 

1 2 
] H 

· · 
Determine a erm1t1an 

-3 l-5; · 
matrix P and a Skew-Hermitian matrix Q such 

that A== p + Q. 

(b) Define unitary matrices. Let 

(a_) 

(cy) 

(a) 

A==_!_( 1 l+iJ 
-fj 1-i -1 . 

Prove that A is a unitary matrix. 

Find the rank of matrix 

1 1 1 -1 
1 1 l I 
0 1 1 0 

1 2 3 
.1 A== 1 3 4 

Find A , where 
1 4 4 

Prove that the set 

S == {(x,y,z) E R
3 

Ix+ y + z < l} 1s a convex 

set. 
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(b) �olv graph1ca11 the fotf 

Min. Z == '1 + .,·� 

subJect t nstraint 

Vv1ng L pp 

Using in1ple n1 th d, sol e the following L.P.P. : 

sub·ect to constraint 

a) 

GROUP-C 

l 
If - 'l' = X + -

-

1 
� ,:o=.1·+-

1. 
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10. 

11. 

(b) 

(a) 

prove 

111 II 

\ \' 

that 

l 

\·"' , \ I 

If ... int_<' 

the values 

... c (1nO+n¢) 

of 

tnf_ +.iny 
c ) , then Prov that .. � 

0 = co. a + co {J + 

= 3 �t s l C't + � 1 y) 

If sin{a + iB) ::.. .,· 

"\ 

.,· -

'"'I 

cosh- B 

a+ en� 3/J + o" 3y 

i,·. then prove that: 

1 

(b) Find the sun, of series : 

(a) Test the convergen e of the series : 

.. ..... , dinf 

(b) Define Item t,r g series. Prove that the series : 

1 - _!_ � - � · l - l + ..... adinf 
3 ..i ' {, 

but 11 tab- onvergent. 

ts con rgent 
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(b) 

(a) 

pro e that ever 

bounded 
con rqent seQ ,ence 

Let � 11 . be a c n e _ rgent seq ence Prove that 

li1n Ur ::::: l) AL .. , QI\. � an e arnple of a seri s 

, 11 f r rh,ch Ii 111 11 ==- o 
__, , '.)' 

1 
• but the series is not 

n ,e �e""'t 

Prove tha the ·ur .... n f defined as : 

_(' X) == 
- ' } - .Y 

- - 1 � rl?lio11al 

-'" is irratio11al 

is contin ous only a x = 1 /2. 

(b) Define continuity of a function. Give an example 

of a function on R which is discontinuous at 

X = 0. 

(a) 

GROUP-D 

Find the condition that a straight line y = mx +c 

may touch the circle x 2 + y2 = a2
. 

(b) Find the equation to the circle which passes 
throughthepoints (1, O), (0, -6) and (3, 4). 
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16. 

17. 

(a) 

(b) 

(a) 

Reduc tt 1 
C · on,c , ,.. 2 2 14 ::: O to l. ;> 3xy +- 1 Oy - 25x + 26y -It - st Jr1 f c.1rd f or,,, 

Find the ve, tex a the con,c 4 2 
• -< 1 foe us and I tus rectum of 

y 112 -201+67=0 

Define di 
rect,on angles and direction cosines. 

Find direcr 10n cosines of a line joining points (1, 
0, -1) and(2, o, 1)_ 

(b) Find the equation of the plane through the points 

(a) 

(2, 2, 1) and ((9 3. 6) and is perpendicular to the 
plane 2x + 6y + 6z == 9. 

Find the equation of the following straight line in 

syn1metrical form 

'+y+z=l} 
X -y + 2z = � 

(b) For what values of c the lines 

1 v-2 _L-3 X - 1 
-- and 

-- ----- ) 
-3 2c 
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