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PART-A (10 x 2 = 20 Marks)
Answer ALL Questions

Show that x,yandzare vectors in a vector space V such that
x+y=y+zthenx=y.

Let V = R’,8 = {(1,2,0),(0,~5,~7)} and ¥ = (2,-5,7) e V. Verify whether V
is a linear combination of S or not.

Show that T is linear when 7T:R*>—R%s defined by
T(a,a,)=(2a +a,,a,).

If u and v are vectors in an inner product space. Prove that
oA+ = = 20"+, -,

Find the PDE of all planes having equal intercepts on the x and y axis.
Form the partial differential equation by eliminating the arbitrary constants
‘a’and ‘b’ from z =ax+by.

Find Fourier Sine Transform of e*, for x>0

State Parsevel’s Identity.

Define Z- transform.

Find Z{na" }

PART - B (5 x 16 = 80 Marks)
Answer ALL Questions

a) (i) InR*(R), show that the vectors (1, 4,-2) (-2, 1, 3) and (-4, 11, 5) are
linearly dependent and find the relation between them. ‘
(ii) Show that the intersection of two subspaces of a vector space is a
subspace

OR .

b) (i) Let W;and W, be subspaces of a vector space V. Prove that V is the
direct sum of W; and W, if and only if each vector in V can be
uniquely written as x, + x, where x, e W, and x, e W,

KI — Remember; K2 — Understand; K3 — Apply; K4 — Analyze; K5 — Evaluate; K6 — Create
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2,K2,C01

2,K1,C03
2,K2,CO3
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2,K1,CO4
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2,K2,C0O5

8,K3,C01

8,K3,CO1

8,K3,COl
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b)

13, a)

b)

14. a)

b)

i)
:

(i) Prove that S={(1,2,3),(2,3)}in R*(R) is linearly independent

over R.
e

(1) Test the matrix A =10 3 0 |for diagonalizability.
0 0 4)

(i) Let V be an inner product space over F. Then for all u,vel .

Show that |< u, v >| < [u. M

OR

Find an orthonormal basis of the inner product space R’(R)with the

standard inner product, given the basis {(1, 0, 1), (0, 1, 0
using Gram-Schmidt process. Also find the Fourier coefficients of the

vector (1, 1, 2) relative to the orthonormal basis.

(i) Form the partial differential equation by eliminating the arbitrary

functions fand gin z= xzf(y)+y2g(x)'

(ii) Find the singular solution of z = px + gy + \/;97; g +1 :
OR

(i) Solve x(3* —2°)p+ y(2° —x*)g = z(x* = y*).

(ii) Solve (D* +3DD +2D%)z =sin(2x + y) +x.

Evaluate [ — ‘ —
S(x*+at )y +bY)

T

OR

rix;>1

1|«
Find the Fourier transform of fx) if /(x) =i %)lfor ixl =5

4

deduce that I{—Sﬂ\) di = ?
e 3

1 using convolution.
(22 ~D4z-1) |

(i) Find Z[n(n-1)(n-2)]

(i) Find Z°

OR
Solve y,,, +6y,, +9y, =2" with y, = y, = Ousing Z-transforms.

K1 — Remember; K2 — Understand; K3 — Apply; K4 — Analyze; K5 — Evaluate; K6 — Create

o
<

- using Fourier cosine transform of e*

. Hence
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