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e /119
Instructions: 1) All questions are compulsory.
2) Assume suitable data wherever necessary.
- 3) Figures to the right indicate full marks.
Q1 Marks
a) Solve (D’ -1)y=xsinhx. 07
OR
a) Solve (D-2) y:S(e” +sin2x+x2). 07
b) Solve *pt+yq* =7, 08
OR
b) Solve y’q* =z(z- px) 08
Q2
- X ;0<x <],
a) Find the Fourier series of f(x)= 07
7(2-x) ;1sx<2
OR
a) Find the Fourier series of f(x)=e™ inthe interval [0,27]. 07
. T
sSInwf o<l <—,
b) Find Laplace transform of f(¢), where /(¢) = w 08
T 2
- 0 << —,
w W
and f(r + 2’7) = ().
w
s OR
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Q.4

Q.5

b)

a)

b)

c)

d)

a)

b)

d

a)

b)

Find Laplace transform of [ﬂz“’_‘}sj

¢

Solve any Two of the following.

Solve xsif-—‘f—+2x2d——¥+2y:10(x+ll
dax’ dax” X

Solve (x2 +y3)(p2 +¢)=1.

= ~mEx=0
Obtain Fourier series of f(x) = { ¥ L
X

0<x<,
1.1, 1.1

and. hence deducethat == —+—ib—0k— i
g 1© 3 & T

Using Laplace transform evaluate Izze'3‘ sinf dt.

a

Solve any Three of the following.

Find L {(S " 1)?:::;(5 = 3)}'

Find L‘l{

by using convolution theorem.

1
(s—2)(s+2)?}

Flﬂd L_] —'.}—S—',—z :

(s +a’)
Using Laplace transform find the solution of initial value problem
d2

y ., dy : |
Sl oe w5 weith 9(0)=3, 2 (0)=1.
2 ; ith y(0) y'(0)

Solve any Three of the following.

Find the directional derivative of ¢ =x’y+y’z+2zx at P(2,2,2)
in the direction of the normal to the surface 4x’y+2z° =2at
0(2,-1,3).

If g=x*+3° +2° —3xz findi) divf ii) curl /, where f=V4.
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Q.6

d)

d)

Find the constants a, b,c if the directional derivative of
g=a’y+by’z+cz’x at (1,1,1) has maximum magnitude 15in

the direction parallel to the line Y—;l = y_—23 = %

Show that the vector field represented by

?=(z2 +2x+3y)i+(3x+2y+z)j+(y+22x)k is irrotational but

not solenoidal. Also cbtain a scalar unction ¢ such thatgrad ¢ = 7

Solve any Three of the following.

B e 23 L
(s+1)(2s+1)
Using Laplace transform find the solution of initial value problem

y'(£) + y(#) =t giventhat y(0) =1, y(7r) =0.

Given that ¢ =2x°y?z* then show that V+V¢ = V’g,

o & o .
—~+— +— is the Laplace operator.
ox- oy

where V* =

Prove that ?z(x+2y+az)f-!—(bx—Sy—-z)j+(4x+cy+22)k is

solenoidal and determine the constants a, b, ¢ if ? irrotational.
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