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PART A
Answer all questions, each carries 3 marks Marks

1 3 50 (3)

Find the rank of the matrix {0 0 5

5 00

2 Show that the quadratic form Q = 3x% + 22x,x, + 3x5 is indefinite. (3)
3 Find £,(1,3) and £, (1,3) if f(x,y) = 2x3y? + 2y + 4x. (3)
4 If z = x2y2 where x = t*,y = t3 find % using chain rule. ©)
5 12 ©)

Evaluate ”(x +5)dydx

00

6 Evaluate [f, Si:x dA, where R is the triangular region bounded by the x —axis, 3)

y=xandx = 1.
7 : ios ' (_3yk if so find i (3)

Determine whether the series )31 ( 5) converges and if so find its sum
8 . k 3

Examine the convergence of ). p—4 i—z @)
9 : : : _1 _ (3)

Find the Taylor series expansion of f(x) = . about x = —1
10 Find the half range sine series representation of f(x) = k in (0, ) 3)

PART B
Answer one full question from each module, each question carries 14 marks.
MODULE 1
11 a Solve the following linear system of equations using Gauss elimination method (7)
X+y—z=9
8y +6z = -6
—2x +4y—6z =40
b 1 0 -1 (7
Find the eigenvalues and eigenvectorsof |1 2 1
2 2 3
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Solve the following linear system of equations using Gauss elimination method.
3x—11y —2z=-6
4y + 4z = 24
6x— 17y +z =18

Find the matrix of transformation that diagonalize the matrix A = [i g] Also
write the diagonal matrix.
MODULE 2

If w = x% + y? — z2 where x = psin@cos,y = psin@sind, z = pcos@. Find

ow

3 and — usmg chain rule.

Locate all relative extrema and saddle points of

f(x,y) = x3 + 3xy? — 15x% — 15y% + 72x

Show that the function f(x,y) = 2 tan_l(%) satisfies the Laplace equation

fax + fyy = 0.

Find the local linear approximation L of f(x,y) = In (xy) at the point P(1, 2).

Compute the error in approximation f by L at the point @(1.01,2.01).
MODULE 3

Evaluate ffR(3x — 2y)dA, where R is the region enclosed by the circle

x?+y%=1.

Evaluate fol f:x e‘yzdy dx by reversing the order of integration.

Evaluate f f y(x + y?)dxdy using polar coordinates.

Let G be the tetrahedron in the first octant bounded by the coordinate planes and
the plane 2 + % + f =1,(a,b,c > 0) find the volume of G.

MODULE 4

k%*-2k K
Test the convergence of (i) Y= Wzkif (P (Ll)kz

1.2.3 1.2.3.4

Test the convergence of the series 1 + — + —+
1.3 135 1357

Show that the series Z,‘f’:l(—l)k+1 is conditionally convergent

k(k+1)
. k
Test the convergence of (i) Y= 3(' ;2,{ (i) Y=y 3\/%
MODULE 5

Find the Fourier series expansion of f(x) = x + x?2 in the range(—m, ).
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X, 0<x<?2

Obtain the half range Fourier sine series of f(x) = {4 oy 2<x<4

Find the Fourier series expansion of f(x) = |x| in the range (—m, ). Hence

2

1 1 1 s
show that l+Z+g+5+ ==

Obtain the half range Fourier cosine series of f(x) =x?in0<x <2

*kkk
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