(b)

5. (a)

(b)
6. (a)
M-18A2

Find a matrix P which transforms the

3 -1 1
matrix A=|-1 5 -1 into a
1 -1 3

diagonal form and hence find A% 4+3%

Unit I

A square piece of tin of side 18 cm. 1s to
be made into a box without top by cutting
a square from each corner, and folding
up the flaps to form a box. What should
be side of the square to be cut off so
that volume of the box is maximum ?

Also find this maximum volume. 5+2%

T
Expand sin x in power of (X—Ej and

hence find the value of sin 97 correct of
four decimal places. 4+3%

Find equation of the evolute of the curve
x% = day. TVs
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Unit 1

0O 1 0
1. (@ IfA=[{0 O 1] andI is the identity
p q r
matrix of order 3, show that : 7V4
A3 = pl + gA + rA?
(b) Show that : 7%
a+b+2c a b
¢ b+c+2a b =2(a+b+c)3
c a c+a+2b
1 2 5
2. (a FindAl if A=|1 -1 -1| Hence
2 3 -1
solve the system : 4+3%
x+2y+52=10
X—-y—z=-2

2z + 3y —z=-11
(b) For what value of A, the following system
isconsistent: Ax +y+z=6,x—y+2z=35;
3x +y+z=87?Also find its solution. 4+3%

M-18A2 2

Unit I
(a) Find the eigen value and the eigen vectors
of the matrix : 4+3%
6 -2 2
= 3 -1
2 -1 3
4 2 -1
(b) Express the matrix A=|3 5 7
1 =2 1
as the sum of a symmetric and a skew-
symmetric matrix. 7%
(a) Define orthogonal transformation. Verify
cos® 0 sinB
that | 0 1 0 | 1s an orthogonal
sind 0 cosO
matrix. 2+5Y%
@-N22-39n1) M-18A2 3 P.T.O.



(©)

(d)

(e)

6y

M-18A2

For what wvalues of x the matrix

0 1 -2

A=|-1 x*-9 5 18 skew-
2 -5 0

symmetric.

Evaluate :

Jn sin® x dx
0
Evaluate by using Gamma functions :
2

JOO e Xdx

0
Find the volume of the solid generated
by revolving the circle x2 + y2 = 42

about x-axis. 214x6=15

(b) Find all asymptotes of the curve :
3+ 3x2y —xp? — 393 + 42 - 2xy + 32
+4x + 7 =0. 7%

Unit IV

(a) Show that any field forms a vector space

over itself. T

(b) A non-empty subset W of a vector space
V(F) 1s a sub-sapce of V iff au + bv
eWfora be Fand u, v e V. 7%

State and prove Rank-Nullity theorem. 15

(Compulsory Question)

(a) Let R be a field of real numbers, then
show that W = {(x, x, x) : x € R} is a
subspace of V;(R).

(b) Find rank of the matrix :

2 1 -2
I 2 1
5 5 1
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