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PART A
Answer all questions, each carries 3 marks.
1 2 -1 3
Find the rank of the matrix [2 2 4 1]
5 6 7 5

What type of conic section the following quadratic form represent?
Q = 17x{ — 30x,x, + 17x7 = 128

3 3
XAV fing &2+ &Y

If U= .
X—-y ox oy

) ) dz :
Ifz= x*y; x=1t% y=1¢3 fmda using chain rule.

321
Evaluate | [ [xyzdxdydz

000

Use double integrals to find the volume of the solid enclosed below the plane

z=4—x—yandabovetherectangle R = {(x,¥); 0=x<1, 0<y= 2}

k

(4

Does the series Z(gj converge? If so, find the sum.
k=1

2
o0

Test the convergence of the series Z 5
ki 2k —1

Find the binomial series for f(X) = up to third degree term.

1
N1+ X

Find the Maclaurin’s series for f (X) =XC0SX up to third degree term.
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PART B
Answer one full question from each module, each question carries 14 marks

Module-I
Using  Gauss elimination method find the solution of the system

x+y—z=09,8y+6z=—6—-2x+4y— 6z=40

Find the matrix of transformation that diagonalize the matrix

3 1 -1
[—2 1 2 |. Also, find the diagonal matrix.
o 1 2

Find the value of A and p for which the system of equations
2x+3y+5z =9 7Tx+3y—2z =8 2x+3y+ Az = u
has (a) no solution (b) unique solution (c) more than one solution

-2 2 —3]

Find the eigen values and eigen vectors for the matrix I 2 1 -6
-1 -2 0

Module-11

If w=+/x2+y2+22 , x=c0s6, y=sind, z=tano,

find d—W at 9:1
deo 4

Find the local linear approximation L of f(X,y,z)=XYyz at the point

P(1,2,3). Compute the error in approximation f by L at the point
Q(l.l]ﬂl,E.IJIIIE,E.IJEIE].

Locate all relative extrema of f(X,y)=x*y*(12-x—y)

Let f be a differentiable function of three variables and suppose that

w=f(x—y,y—22—-X), showthat W W W _jg
oxXx oy oz

Module-111
Find the area bounded by the x — axis, y= 2x, x+v =1
2—X
[dydx

2

1
Change the order of integration and hence evaluate _[
0 x

Find the volume bounded by the cylinder X*+y*=9 and the planes

y+zZ=3and z=0
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Find the mass and centre of gravity of the lamina in the first quadrant bounded

by the circle x* + ¥* = 1 and the coordinate planes with density function xy.

Module-1V

Test the convergence i) K(k=1) )Z( K+2 j
o (k+1)k +2)k +3) 2k —1
Test whether the following series is absolutely convergent or conditionally

convergent. i lE(lj-) 1
+
13 135 1357

Test the convergence of the series 1+ —
1.2 1 2. 3 1.2.3. 4

Test the convergence: (i)i k2 (ii)z (—1)"*1(Lj
k:13 +5 k=1

2k +3

Module-V

1+§,—7z<x<0

Find the Fourier series of f(X)= 4

1-—,0<x<nrxm
T

Obtain Fourier series of e* the interval (—1,1)
Find the Fourier series f(x) = x* — 2 in the interval (—2,2)

Find the Fourier cosine series of f(x) = x* in0 < x < m.

*kk*k
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