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(Write jzbur Roll No. oh th_e- top fmmediately on recéipt of this question paper.)
This ql_les_tién paper has éix questions in all. Att;:mpt two parts -
from each question. 4/ questions are compulsory.
Use of scientific calculator is allowed.

Solve the boundary value Aproblem : - | : 6%2

Y (t) =2y'(0) + 2y(1) = 0, y(O) = ly[g) =2.

N . . A . azf azf | . N .
Solve the partial differefitial equation a_xz‘+ gf =0 : - 0%

Use the power-series method to solve the differential eqﬁatidn Y'(x) - y(x) = 0 and

show that the solution can be expressed in the form et +oe . 6%

PT.O.
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(4) Evaluate the integral of f(x, y) =1 ¥ 2xy over the region E bounded by the line

y=x and the curve y = x2. Also calculate the area of the region. 6%

. c. —(x2+y2)dxd ' - : 2 2 2

(b) Find the value of the integral ” e y where D is the disk x* + y* < 4%
5 .

6%

(¢) Evaluate the integral of the function f(r, 0, ¢) = r? cos® 0 sin® ¢ over a sphere of

radius ‘g’ with centre at oﬁgin. ' ‘ - 6%
(a) Determine the nature of the stationary points of the function : - . 5
flx, y)=x + 6x% - 2y° — 12x.

(b) Show that the function cos(ax) cos(by) cos(cz)is an eigenﬁlhction of the operator

A ; ' |
Ve = 5+ 5+ . What is the eigenvalue ? 5
x* 9 9 ‘
R : A=4 a_d . . d
(©) ‘Determlpe whether the operators | = and B= Ex—z + ZE commute or
not ? ' ' . | o | 5

(@) Show that :

-3 -
2= du > 2 dvy
— =—.Vv+u,—
d( ) dt dt
- -
d - — du -3, -3 v
—(uxv)=—xXv+ux—
dt dr d

- - Co-
where 1 and v are vectors in 3-dimensional space. S 62
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(3) 8459,

Show that : | 6%

'where
—)

--) fad » ~ —
r=xi+y +zk and 7 ={r{.

— e e

' . -
Prove that div v =@V . v + v .V @. Use this result to evaluate divov if

(p=xyand:=3y2;-‘+2xz;;. . 6%

(@) Solve the fd}]owing set of equations :

x+2y+3z=-5

-x-3y+z=-14
2x+y+z=1
using Cramer's rule. . ' 62
_ -2 11
() Find the eigenvalues and cigenvectors of A=|-11 4 5} A
: ' -1 10 :

(o) State the condition under which a square matrix is ihvertible. Find the characteristic equationA

1 2 1

of the matrix | © 1 —1| and hence compute its inverse if it exists. 6%
3 -1 1 '
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(a) Solve the equation 3;5'= 1 and plot the roots in the complex plane. | . 6%
(b) 'Determi‘ne the regiox;n in the complex plane described by 2<[z—2+i|§4 and

explin. ' I 6%
(c) Does matrix multiplication commute ? Justify with an example.

"If A and B are two matrices such that AB = 0. Doesfit imply that A = 0 or

B =0 ? Justify with an example. . 6%z
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