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Attempt any fwo parts from each question.
Xy
1. (@) Prove that the set of all matrices of the form z 0)
where x, y, z € C is a vector space over C with respect
to matrix addition and multiplication of a matrix by a scalar,

C denotes the set of complex numbers. 6
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Expresg vector V = (3, 1. —4) as a linear combination of
the vectors vi=(L L)y = {6, 1, ), 1'3‘= (0. 0.7,
Is the set § = {v, v, v, v;} linearly dependent 7 6

Define bases of a vector space. If V is a vector space
of dimension », show that any set of # linearly independ-

ent vectors in V is a basis of V. 6

Define rank of a matrix, Find rank of the following

matrix :

2 -4
3 62
9

5
6
3 1 7
For what values of A and p do the following system of
equations :
xty+z=6
X+ 2+ 3z=10

. . "
x+2y+Aaz=p

have a unique solution. 62
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{¢)  Determine characteristic roots'and characteristic vectors

of the following matrix :

672

o O N
NO—= O

{a) Prove that :
325in46c6529 = c0560 —2&0540 - c0s26 +2 6

(&) If . B be the roots of x> — 2x + 4 = 0, prove that :

hr

l}:n +Bn= 2rH»] cog s ¢ 6
3
{c)  Sum upto »n terms :
cosa +cos (o —B) + cos(ct — 2B) +........ ‘terms. 6

{a)  Solve the equation :
¥ -9+ 235 ~ 15 =9

two of the roots being in the ratio 3 : 5. 6%
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Solve the equation :

A2 - 217 - 22v 4 40 - 0

the sum of two of the roots is equal to the sum of the

other two. 6'a

If a. B. v be the roots of the equation x*+ yx+ r = 0.

find the values of : 6

(i) ZTo'p

Let @ and b be integers. Prove that in Z, cither

lal, N [6),= ¢ or [a], = [b],. Z, is the set of inte-

;gers modulo n. . 6
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Consider the following permutations in S, :

123456 7 :
32546 1 7)20d

1 234567
"Tla15746 3

Co;npute the following :

(Hh ot

(i) %o 6
Let S = R\{-1}. Define * on S by :

a*b=a+ b+ ab

Show that (S, *) is a group. 6

If G is a group and a, b e G, then prove that the equa-

tion ax = b and xa = b have unique solution 6%,

P.T.O.
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{6)  If H is a subgroup of a finite group G, then prove that

order of H is a divisor of order of G. 6%

(¢} Prove that the set {0, 1, 2, 3. 4, 5! with addition modulo
6 and multipiication modulo 6 as the composition is a

commutative ring with unity. 6%
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