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(Vector Calculus and Differential Equations)
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on receipt of this question paper.)

All q:uestions are compulsory.
Attempt any two parts from each question.
Each part of each question upto 5 carries 4% marks
but in Question No.1, each part carries 5 marks.

1. (a) Find the directional derivative of the function

¢(x,y,2) = xy + yz + zx
in the direction of the vector i+ 2j+ 2k at the
point (1, 2, 0). ' (5)

. 1
(b) Find Vo, if (i) ¢ = o
r

(i) ¢ = I7[" )
(c) Prove that |
Curl(f x é) =fdivg—gdivf+ (é V)? - (F ) V)é
(5)
P.T.O.
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(b)
()

(b)

©

(b)

()

Solve :

Solve

Solve :

Solve

Solve

Show

s
x:—i—y:,/xz +y%.
D (x%y? + xy)dy = dx.

xy p? + p(3x? - 2y?) ~ 6xy = 0.

L (D’ + 1)y

. X
sin 3x - cosza.

: {D*+ 4)y = sin 2x.

that linearly independent solutions of

(4.5)
(4.5)

(4.5)

@.5)

(4.5)

y"— 3y’ + 2y = 0 are e* and e?*. Find the solution
y(x) with the property that y(0) = 0, y'(0) = 1.

Solve

2 4’y
dx?

Solve

2
[—:—z+y]cotx + 2(%+ytanxj
X

- 2x(l+x)-g—x+ 2(1+x)y =x".
X

0.

(4.5)

(4.5)

4.5)

(4.5)

{
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5. (a)

(b)

(c)

(b

(c)

Solve :
d’y
ax?

by the method of variation of parameters. (4.5)

—2—y=e"sinx
dx

Solve :

dz—)z( _ W 3y = 2" - 10sinx

dx dx

by the method of undetermined co-efficients.
4.5)

Solve :

[(1+x)?D? + (1+x)D+1]y = 4 cos[log(1 +x)].
‘ (4.5)

Solve the following Simultaneous differential
equations :

dx
— + 5% +y=c¢e
at Y

dy

it 3y =¥ - | (4.5)
Solve :
i—}: + :—)2{ = n—(f; . (4.5)
Solve :

(x2+y?+22)dx — 2xydy — 2xzdz = 0.  (4.5)
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