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6Y,4. (u) Find the rational roots of the equation :

.r4 ... r3 - l9x2 + 49x - 30 = o.

(b) Solve the equation

27x3 + 4712 - 28r - 8 = 0,

the roots being in G.P.

(c) If oq P, y, be rhe roots of the equation :

xj+px2+qx+r=0,(r*0).

find the value of:

(, L(p + r)2

(ii) 2a 2

5. (r) Let n be a positiye integer. prove that the congruence

class [a], has a multiplicative inverse in Z, if and only
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Attempt any two parls from each question.

(a) . Prove that the set V ofall ordered rriples ofreal numbers

of the form (.r, 7, 0) under the operations @ and O defined

by:

(x, y, 0) @ (x', y',0) = (x + x', y + y', o)

c O (x, y, O) = (r:c, cy, O)

forms a vector space over R. 6
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if (a, n)= 1 6/,
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.{-3},+:= I

Lr+! 4:=-l

2m2

(b) Let V be a vector space with operators @ and O. Let

W be a non-empty subset ofV. Prove that W is a subspace

of V if and only if the following conditions hold :

G) lf r, v are vectors in W, then r @ v is in W

(ri) If c.is any real number and u is any vector in W.

thenc O aisinW. 6

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

l(3,2,2), (-1, 2, l), (0, l, 0)l forms basis for Rr ? 6

Reduce the matrix :

(.) Solve the systenr of linear equations : 6%

t) I

( (
6x-7y+91 =7

coso + 2cosp + 3cosy = 0 = sind + 2sin0 + 3siny,

prove that :

cos3cr + 8cos3p + 27cos3y = l8cos(o + 0 + T)

sin3o + 8sin3p + 27sin31 = lSsin(o + B + y).

(b) Prove that :

3. (r) lf

2. (a)

(

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

(b) Veriry. that the matrix : -^ 5tan0 - l0tanl0 + tan5 0
tan 50 = 

----------- 

-

I - lotan'0 + tan'0
I (\

(c) Sum t(e series :

cosOsinO + cos2esin20 + + cos'OsinrO,

6satisfies its characteristic equation and hence obtain

4-1. 6%

where 0 * *n.
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(b) Prove that the set S = {0. 2, 4} is a subring ofrhe ring

26 of inlegem modulo 6. 6

6

(c) Prove that the rigid nrotions of an equilateral triangle

yields the group S,

62W2 900
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1234567

3254617
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(b) Consider the following permurations in S, : 6%

t23456't

2157463

-'b.

and t=

(c)

Compute the following products :

(r) r-t cr

(i, da

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

an abelian group under the binary operation . defined

by a* 6: 6v,

(a) Let G = GL2(R). PrqvA that :

fl, ol,
1l L

[Lo d)
D:

ab

3

6is a subgroup of C.

ad *0
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