A- COURSE OF MATHEMATICS
PAPER: B

T

2A/20048s.

TIME ALLOWED: 3 hours
MAX, MARKS: 100

Attempt SIX questions by selecting TWO questions from Sections-], ONE

3.

from Section-II, ONE from Section-IIl and TWO from Section-IV.

SECTION -1
1. / a) Prove that the product of Matrices 9
2 . 2 ]
Cos*6 Sin6Cos6| __ [ Cos™¢ | Cos? ;s*m¢] - the zem0
Cos@ Sin@  Sin’0 Cos¢ Sing  Sin’¢
Matrix when 6 and ¢ differ by an odd Multiple of 7/2.
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b) Evaluate determinant | . 2 .
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a) For what value of A the equations 9
G-A)x, + 4, +2% =0
4x, +(5:-A)x, +2x, = 0
2x, + 2%, +(2-M)x;=0
have non trivial solutions. Find the solutions. g
b) If A and B are symmetric matrices then prove that AB is symmetric if and
only of A and B commute.
a) Let V be a vector space over a field F and W be a non empty subset of V 9
then W is a sub space of V if and only if
I w,weW>=w+twre W
O weW,aeF=>aw eW
b) Find K so that the vectors (1,-1,K-1), (2,K, - 4),(0,2 +K, - 8)in R? 8
are linearly dependent.
a) Prove that a one - one linear transformation preserves basis and 9
dimension.
3
b) Let V|, =(1,1,1), V2 = (1,1, 0) and V3 = (1,0,0) be a basis for R . Find a
. ) 32
linear transformation T : R =R such that T(Vl) =(,0), T(V2)=(2,-1 8
and T (V,)=(4, 3).
SECTION - I
a) A is a square matrix and A is orthogonal then the rows of A ferm an 8
orthonormal set.
2 8
b) Let u,ve R s U= (xh X2), v (Yh y2)
then <u, v> =x1y; — X1¥2 — X2¥y1 + 3%y, is an inner product on Rz.
a) Find Eigen values, Eigen vectors and an orthogonal matrix P for which
- 2 4
P'AP is diagonal where A = [_1 2]. Find also diagonal matrix.
b) Prove that Eigen values of a symmetric matrix are all real. 8
P.T.ol
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SECTION - I}

Solve: (x + 2)’3)%? y.

Solve: y + px = p2x4.

dy 3x-4y-2
lve: —=—— 0.,
Solve: = Tx—dy3

Solve: xp2 — 2yp + 4x = 0 and find the singular solution.

SECTION - IV
Solve: (D' + 7D +12)y=¢ (% —5x).

2 4
Solve: (2x +1) %ﬁ-’ —6(2x + 1)% +16y =8(2x +1)%,

dl
Solve: ﬂdxf + y=tan x sec x,

d'y , &
Solve: +1 +4x—+2y=2cosx-2x.
olve (x )dx xa‘x y=

Find the power series solution of y'- - 4xy’ — 4y =4 + 6x, around x =0.

~1
| @) a5
Compute: i) (te | n [(s+a)2 +b2)

Use Laplace Transform method to solve

2
d 2dy—20e" cost
darr T dr
¥(0)=0=y'(0)

Use Laplace Transform to find the solution (x(t), y(t)) of the system.

dx
——-4x-5y=¢e",x(0)=0
o x y=e x{0)

%‘* 4x +4y=e*, y(0)=0
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