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Find the rational roots of the equation : 6%
0
x* - x3 - 1922 + 49x - 30 = 0.
Solve the equation :
275 + 4252 —28x — 8 =0,
the roots being in G.P. _ 6'2

If o, B, v, be the roots of the equation : 6% «

P rpPtgxtr=0,(re0),

find the value of :

0 X +y?
(i  Yo2.

Let n be a positive integer. Prove that the congruence
class [a], has a multiplicative inverse in Z, if and only

if (a, n) = 1. 62
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Attempt any two parts from each question.

I (a) . Prove that the set V of all ordered triples of real numbers
of the form (x, y, 0) under the operations ® and © defined

by :
O, y,00=@x+x,y+y, 0
€0 (x 0 =(cx ¢ 0)

forms a vector space over R. ; 6
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(b)

e A : 2002
Let V be a vector space with operators @ and © . Let

W be a non-empty subset of V. Prove that W is a subspace X

of V if and only if the following conditions hold :
() If u, v are vectors in W, then u ® v is in W

(i) If ¢ is any real number and u is any vector in W,

then ¢ © u is in W. 6( )

Define basis of a vector space V. Check whether the set

{(3, 2, 2), (-1, 2, 1), (0, 1, 0)} forms basis for R® ? 6

Reduce the matrix :

1 3 6 1
1 4 o) |
1 5 4 3

to its normal form and hence determine its rank. 6%

Verify that the matrix :

satisfies its characteristic equation and hence obtain

AT - 6%

(c)

(98]

(a)

(b)

(¢)

Solve the system of linear equations : ‘ 6"
x -3y +‘ z =]
ARy R K]
' 6x — Ty + 8z = 1.
If

cosa + 2cosfP +p3cosy = 0 = sina. + 2sinf} + 3siny,
prove that :

cos3a. + 8cos3P + 27cos3y = 18cos(ct + B+ )

sin3c + 8sin3p + 27sin3y = 18sin(o + B + ). 6
Prove that : ; A

Stan® — [0tan> 0 + tan® @
I —10tan’ @ + tan* 0

tan 50 =

Sum the series :
cosBsin® + cos’0sin20 + ....... + co0s"Bsinn0,

where 0 # km. 6
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(c)

Prove that the set S = {0, 2, 4} is a subring of the ring

Z, of integers modulo 6. 6

Prove that the rigid motions of an equilateral triangle

yields the group S,. 6
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Consider the following permutations in S, : 6"
o =0 3 4 5 6 7

g=
3 2 54 6 1 7

Compute the following products :
@ tlot
(i) tlo.

Prove that the set Q* of all positive rational numbers is

an abelian group under the binary operation * defined

b
Wa*b==%: . 6%

Let G = GL,(R). Proye that :

a ol

D= ; ad #0
0 d
is a subgroup of G. 6
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