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1. (a) Define subspace of a vector space. Show that the
set W= {(a, a,,3,): a, — 23, + a,=0; aj, a,, 8, € R}
is a subspace of the vector space R3(R).

(b) Express the vector v = (4,5) as a linear combination

of the vectors v; = (2,1), v, = (1,2). Is the set
S = {v,V; Yy} linearly dependent or linearly

independent?
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(c) Define pasis and dimension of a vector SPace. D,
C
the vestors {(1,~1:2)» 1, 2,78, (1,1, 2y 4,
‘R3 form a basis of V. = RAR). What is dim(yy,

(a) Find the rank of the following matrix

2.
1 1 0 =2
2 0 2 2
4 1 3 1]
(b) Solve the following system of equations :
x+y+z=2
x+2y+3z=5
x+ 3y + 6z =11
(c) Show that the following matrix satisfies its
characteristic equation :
0 1 2]
1 2 3
3 1 1]
3. 3 sin¥

(8) If c00+2 cos ¢ +3 cos yy = sin 0+ 250 P+
=0, Prove that
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Cos 30 + 8 cos3 + 27 cos 3y = 18 cos(6 + ¢ + ),
and sin 30 + 8 sin 3(p + 27 sin 3y =18 sin(6 + ¢ +y).

(b) Prove that
64 cos™® = cos 70 + 7 cos 50 + 21 cos 30 + 35 cos 6.
(c) Solve the equation
Z+zt+ 23+ 22 +z2+1 =0,
4. (a) Find the sum of the. c;i;bes of the roots of the
equation x* — 6x2 + 11x — 6 = 0.
(b) Solve the equation
3x% — 25x% + 50x2 - 50x + 12 = 0,
such that the product of two of the roots being 2.

(c) Solve the equation x> — 9x? + 23x — 15 = 0, being
given that the roots are in A.P.

(a) If G 1s the set of all non-zero rational numbers

ab
with binary operation x defined by a*b=--,

b € G. Then prove that (G,x) is an Abelian
a, .
group-

P.T.O.
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Le G= aJ
(b) t a

ix multiplication.
group un -

' 1 234
5 _ 5
1 2 3 4 and P"( ]
(c)If0=(24513) 21435
are two permutations, Compute the va]yeg of
o-'po and pZo.

6 (a:). i’rove that the set of all matrices of the form

{[a 3] a,be Z} is a subring of the ring of all
0 .

2 X2 matrices over Z.

b)IfA & B are subrin

8s of a ring R. Then AN B
is also g subring of

rin'g R.

(¢) Prove that the set S:{g c C[O 1]- g[l)=0} is a
b . 2
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1. (a) Show that the vectors {(1,2,1), (2,1,0), (1,-1,2)}

form a basis of R3(R).

(b) Prove that the set S={\:3 g] xeR} is a vector

space over the field R w.r.t. usual matrix addition
and multiplication of a matrix by a scalar.

P.T.O.



set W = {(a,, a,, a,): a, = 3a;; a,, a,, a; € R} is
a subspace of the vector space R3(R)

(a) Find the inverse of the following matrix :

(2 -1 1
-1 2 -1
1 -1 2

~(b) Find the rank of the following matrix by reducing
it to its normal form:

1 3 6 -1
1 4 5 1
1 5 4 3

(c) For what value of A, the following system of

equations has a unique solution and then find the

solution :

il
[y

Ax + 2y — 2z
4x + 2Ly —z = 2

6x + 6y + Az = 3
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3. (a) If cosO + €03 ¢ + cos

Prove that cos 39
T cos3¢ + ¢o
S 3[!} = 3 COS(G "

® + W), and sin 30 + g
sin 3 : .
¢ + \l") ¢ + sm,3\y = 3 sin(@ +

(b) Prove that
o
cos 50 = cos’0 — 10cos30sin20 + 5cos0sin*0.

(c) Solve the equation

zl —z =0,

4. (a) Find the sum of the cubes of the roots of the
equation x3 — 6x%2 + 11x - 6 = 0.

(b) If o, B, y be the roots of the equation x> — px? +
gx —r = 0, find the value of

() S(B+ 1)y +a)(a+B)

(i) /P .
(c) Solve the equation x3 — 5x2 — 16x + 80 = 0, the
sum of two of its roots being zero.

5. (a) Find the order of the permutation

1234567J
7612-345

P.T.O.
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(b) Let G = {x e R: x>1} be the set of all req
numbers greater than 1. For x, Y € G. define

Xx*y =Xy — X -y % 2. Show that G formg a

group under the defined operation x*.

(c) Give an example of a non-commutative ring with
16 elements.

. . 2 6 |
(a) Find the inverse of [3 5] in the group GL,(Z,)).

(b) Let R be a ring of all continuous functions on the

a‘
{

| 1 3
interval [0,1] and S‘-‘-{f eR:f (x)=0 V5<st}.

Prove or disprove that S is a subring of R.

(c) If D_ denotes a Dihedral group of order 2n, then:
list all the elements of order 2 in the Dihedralé
group D,.

T
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