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PART - A

(Answer all questions. Each question carries 4 marks.)

1. Find the directional derivative of z2 + 2xy at (1, — 1, 3) in the direction of i + 2] + 2k .

2. Obtain the half range sine series of eXin0<x < 1.

. John Cox Memorial S| institule af thhnaiagy
X . ) sinx, 0<x<a M""‘m"‘(Q'J-Th"uviﬂ.nmapurum
3. Find the Fourier sine transform of F(x) = h " 695011
S

4. Obtain the partial differential equation by eliminating arbitrary constants from the

) 1
relation z = axe” + Eaze2y +b.

5. State the assumptions involved in the derivation of one-dimensional wave
equation. '

PART-B

(Answer one full question from each Module. Each question carries 20 marks.)

Module -1

6. a) Determine F(r) so that the vector F(r) r is solenoidal.

\ P.T.O.
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b) Evaluate J F-dr where ‘C’ is the circle x2 + y2 = 9in the xy plane.
C

FF=@x~-y+2) | +(x+y—2% ] +(8x =2y + 42) k.

¢) Using Gauss divergence theorem evaluate H F.dS whereF is
S

F=(2xy+2) | +y?] — (x+ 3y) k and ‘s’ is the surface bounded by
X=0,y=0,z=0and 2x + 2y + z = 6.

7. a) If 's'is a closed surface'showthat[[ ¢lirlF “ids = 0.

11Girs S
b) Using Green’s theorem in a plane evaluate [(2x* - y?) dx + (x” + y?) dy where

‘C’ is the boundary in the xy-plane of the arga enclosed by the x-axis and semi--
circle X2 + y2 = 1 in the upper half of the xy-plane.

c) Using Stoke’s theorem evaluate j F.dr where
C

F=(@x+y—-22)§ +(2x—4y+22) | + (x— 2y — z) k and ‘C’ is the circle
with centre (0, 0, 3} and radius 5 units in the plane z = 3.

Module -1l

8. a) Expand x sinx as a Fourier seriesin0<x<2nx.

X
COS XA "
b) Using Fourier integral show that I 1422 i % e x2 0,
0

. . . 0, -n<x<0
9. a) Obtain the Fourier series for f(x)=<{ . and deduce that
sinx , 0<x<m

1 1 1 n-—2
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—x? ﬁ|x|<1

. ' 1 .
b) Find the Fourier transform of f(x)z{ " if| l 3 use it to evaluate
, X |> :

=<}

XCOS X — Sinx X
J' 5 cos | — |dx
5 X 2 :
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10.

11.

12.

13.

Module — Il

a) Using Charpit's method solve the partial diff. equation z = px + qy + pq.
b) Solve the partial differential equation (D2 —2DD’ + D’2) z=eXtY x2y2,
a) Solve the partial differential equation y2p - Xyq =X (z - 2y).

b) Solve the partial differential equation (D2 + D’2) z = 8in2x sin3y + 2sin? (X + y).

Module - IV

°z 0z
a) Solve the equation F¥) = ay +22, by the method of separation of variables

_ay

giventhatz=0and%=1+e when x = 0.

b) Arod of length 20 cm has its ends A and B kept at 30°C and 90°C respectively
until steady state conditions prevalil. If the temperature at each end is suddenly
reduced to 0°C and maintained so, find the temperature u (x, t) at a distance
‘X’ from A at time t.

a) A tightly stretched string of length ‘' has its ends x = 0 and x = [ fixed. The
point x = //3 is drawn aside by a small distance h and released from rest at
time t=0, find y (x, t) at any subsequent time t.

b) A rod of length / is heated so that its end A and B are at zero temperature.
If initially its temperature is given by u = ¢x (/ - % . Find the temperature at
[

time t.
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