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Answer all the questions.

dy . «xy
Solve : de =

2 ry?
Solve : (D - 3D + 2)y = sin 3x.

-at _ -bt
Find L [—e—te—]

. :
Find L™ —t ;
[(s +1) (s2 +2s+ 2)}
Find the angle between the surfaces x® + y2 + 22 =9 andz=x? + y? — 3 at the point
2, -1, 2)

- . - -

If F =(x2 —y24 2xz)i +(xz -2y + y2) j + (22 +x2)k , find Curl F and Curl Curl F.
Evaluate Hx ¥ dxdy over the positive quadrant of the circle x? + y* = o2,

By using Green’s theorem, evaluate I (x2 ydx + ysdy) where C is the closed path formed by

y=xand y® =x? from (0, 0) to (1, 1).
(8 x 5 = 40 marks)

(1) Show that the system of confocal parabolas y2 = 44 (x+a) is Self—orthogonal.
(7 marks)

(ii) Solve : (x2 D2 +4xD+ 2) y=e*, (8 marks)
. Or

Turn over
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- ' d;
@ @) Solve:2r5 +y=22" (6 marks)
e O et e d’y
(ii)- By the method of variation of parameters, solve e +4y=tan 2x. (9 marks)
x :
. (a) () Evaluate J.o e * dx, by using Gamma function. : e (5 marks)

d? d d
(ii) Et—g _3% L 92y=4¢* with y(0)=-3; ucd (0) =5 by using Laplace transform

dt dt

techniques. .
“ (10 marks)
I\ , Or
(b) @) Find () L7 [ - ] ;and (2) L7 [logl_sz]_ a
ot s j s(s - a) 2.
(5 marks)

S g | o dx :
~(ii) Solve the system of equations “5- Y =B ARy with x(0)=0;y(0)=1.

(10 marks)
(a) @ 'Find the directional derivative of o=xyz+4xz’ at (1,-2, ~1) in the direction of
2i-j—2k. '

(7 marks)

(ii) Prove that v (Z‘) X 3) =7 '(V x 3) - ‘(V X —5); ; . (8 marks)
Or

(b) (i) Show that F= (6953’ + 23) if (3x2 = Z)j ¥ (3x22 = y)k is irrotational and hence find its
scalar potential.

(8 marks)

P R
~ (ii) Prove that Curl f (_" )r|=0 if 7 is the position vector and r is its magnitude.

(7 marks

12—:

. (a) (i) By changing the order of integration, evaluate _[0 Ixy dxdy (6 marks)
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(ii) Evaluate ”ﬁ AT S (xz s yz)i e (y2 —.zx) T (22 = xy)k and 8 is the surface of

0<x<a, 0<y<b, O<y<ec.
(9 marks)
Or :

(b) (@) Evaluate IF -drif F= (5xy % 6x2)i +(2y —4x)j and C is the curve in the xy-plane,

o y =x3 from (1, 1) to (2, 8).

»

(ii) Verify Stoke’s theorem for F = (x2 +y* - 4)i + 3xyj + (sz + z2) k where S is the surface

L8 4 of the hemisphere x2 + y2 + 22 = 16, above the xy-plane and C is its boundary.
(8 marks)




