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SECTION A
(5Qx4M=20Marks)

S. No. Marks CcO

Calculate the rank of the matrix

1 2 3
Q1 A= [2 4 7] 4 Cco1
3 6 10
3,1

Q2 |Evaluate [ [ (x*+3y*)dxdy 4 CcO2
03 Find a unit vector normal to the surface x3 + y3 + 3xyz = 3 at the point 4 CO?2

(1,2,-1).

Find the divergence and curl of the vector
Q4 V =xyzi+3x2y ]+ (xz? — y22)k. 4 co3

The Fourier series for f(x) in the interval ¢ < x < ¢ + 2m is given by
Q5 | f() =+ X7 ancosnx + Xy by sinnx 4 Co4

Find the coefficient a, for f(x) = sin®x fromx = —m to x = 7.

SECTION B
(4Qx10M= 40 Marks)
2 1 1
Q6 Using Cayley-Hamilton Theorem find the inverseof A = [0 1 0|. 10 CcOo1
1 1 2
. . . . 1 f2—x

Change the order of the integration in the integral f 0 fxz xy dy dx and
Q7 hence evaluate the same. 10 co2

Show that F = (2xy + z3)i + x2j + 3xz2k is a conservative force field.
Q8 Find the scalar potential. 10 Cos
Q9 Using Maclaurin’s series, expand tan x up to the term containing x3. 10 co4




OR
Expand f(x) = x as half range (i) sine seriesin 0 < x < 2, (ii)
cosine seriesin 0 < x < 2.

SECTION-C
(2Qx20M=40 Marks)

Q10 A

Evaluate [f, A.7dS, where A =z1+xj—3y2zk and S is the surface of

the cylinder x2 + y? = 16 included in the first octant between z = 0 and z =
5.

OR
Find the directional derivative of the function f = x? — y? + 222 at the
point P(1, 2, 3) in the direction of the line PQ where Q is the point (5,0, 4).

10

CO3

Q10B

Using Green’s theorem, evaluate [. (x*ydx + x*dy) where C is the
boundary described counter clockwise of the triangle with vertices (0, 0),
(1,0), (0,1).

OR
Calculate the constants a and b so that the surface ax® — byz = (a + 2)x is
orthogonal to the surface 4x2y + z3 = 4 at the point (1, —1, 2).

10

CO3

Q11 A

Obtain the Fourier series of to represent f(x) = x?, —m < x < m. Sketch the
graph of f(x).

10

CO4

Q11B

Find the Fourier series to represent the function f(x) given by

x for 0<x<m
2r —x form <x < 2m

fe ={

10

CO4




