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Note : Candidates are 'équired to give their answers in their
own words as far as practicable. The questions are of

equal value. Answer any five questions, selecting at least
one from each group.

GROUP-A

1. (a) Define equivalence relations. Prove that the
relation Ron 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 p- isthe

set of all positive real numbers and R is the set

of all real numbers.
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letA={a b, c}. B={12.3)and C ={X.y, 2}
Find Ax B, Ax Cand 4>~(BUC) s

Ax(BUO) =(AxBYU(AXx)7?

Prove that composite of two reiations on a given

set X is also a relation on X

Prove that set G of all cube roots of unity forms a

cyclic group w.r.t multiplication of complex

numbers.

Prove that the permutation group P, = {l, (12),
(13), (23), (123), (132) } is not abelian. Also find

the order of element (1,2 3)

Define nngs Give an example of ring without unity.
LetRbearnngand H,aq € R . Prove the following:
(i) a.0=0
(1) a(-b)=-(ab) = (-a).b

GROUP-B

Define Hermttjan and Skew-Hermitian matrices.

(2)
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‘ + 2
Let 4 :[ Determine a Hermitian

~3 =5

matrix P and a Skew Hermitian matrix Q such

(b) Define unitary matrices. Let

| l 1 +1
A She
ﬁ(l—i —1)

Prove that A is a unitary matrix.

6. (a) Find the rank of matrix :
L & 1 —
rJ 5 1
O 1 1 0
1 2 3
(b) FindA'1,whereA- R
1 4 4
7. (a) Prove that the set

3 _
S={x.yv.2)ER |x+y+2z<1} is a convex

set.
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> qgraphically
(b) Solve arap ¥ the fO“(}\N
NgL PP

Min. Z =\,

subject to cONstraints

e Sy

X, +X>

and x,. x> >0,

g Using Simplex methed. solve the following L.P.P. -

— ~ A
naximize £ = 33, +-\>

subject to constraints
x, +x, <4
o

-\I = -“: .‘_.‘

and x;. x, 20

GROUP-C
. l . I
9 l,a\ I :LIUEEJ]:,\-.'. and -C{\scﬁz_\'+_'
A e
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prove tha[

the values of
¥
\ S u” «.k‘ﬂ"i(nz(’ + H¢)

I Sine '
7 b ! + [} 3
(L) -"‘m/'+‘~'|ny 0 =cosa +cos 3+

COS) then Prove that ¢

dax + cos 33 +cos 3y
=3dcos(a+ B4 )

10. (a) It si(a+ipy = N, then prove that

kY \

'1 - ® i
cosh- B sinh-

(b) Find the sum of series
2 1 L{ 2 ; 2 1 .
L—;+ 7\'--:L -4 l‘ | + : k?—w&—_’fw ....... adint
3 3 3 | aa 1 5 3 s S ]
11. (a) Test the convergence of the series
ko 1 N 3 -3
3 - > 2 p] a4 -
= "\1 b lx . + 4— - HW b adint
2 ~ ~ ';1 "{
] 1) ey & N~ i
(b) Define alternating series. Prove that the series :
S T T 2 t
| — il = —F = + .....adint s convergen
> 34 56
but not absolutely convergent.
&y [P.T.O.]
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12 (a)
(b)
13 (a)
(b)
14 (a)
(b)
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N . be aconvy

Let 2 €rgent sequence Prove tha

lim 2, = O ‘
lum 2, Aiso give an example of a series

—

<, forwhich limu =

Lt

. but the series is not

Prove that the function f defined as -

=
1

for=y_ .

XS rarional

XN IS irrarional
is continuous only at x = 1,5

Define continuity of a function. Give an example

of a functon on R which is discontinuous at

x=0.

GROUP-D

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

may touch the circle x° + y2 =,

Find the equation to the circle which passes
throughthe points (1, 0), (0, -6) and (3, 4).
(6 )
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“ Conye 2
12x 2 3xy + 1Oy2 25x + 26y -

(b) Find the Ve

GROUP_E

(a) Define g
16. rection angles and direction cosines

Find direct. .
SClion cosines of a line joining points (1,
Ov ‘1)and(2‘0.1)

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

(2,2, 1) and ((9 3 6) and is perpendicular to the
plane 2X + 6y HER= gl

17. (a) Find the equation of the following straight line in

symmetrical form

x+y+2:ll

X—y+2z=2]

(b) For what values of c the lines

= PT.O.
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