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Instructions to Candidates:

* Answer ALL the questions.
% Missing data may be suitable assumed.

S iy x 0<x< 7 -
: g Obtaln the Fourier series for f (x) = {211' Lo s g we o and 04
' hence deduce + e + = 5 > 8iventhat f(x + 27) = FiLxy). 1 J
1B Solve (x3 + 1)y + x2y’ — 43y = 2 Subjected to the conditions s |
F y(0)=0,y2) =4 by taklngh U5, 1
‘ e e K [,
1C. f Solve z—r = IIEF;F'E O <X < 1 e 0 subjected to the COIIdlthI]S -

j u(x,0) =100 sinmx,u (0, t) = u(l,t)=0. Compute u for one tlme

[ step with h=0.25 usmg Crank Nicolson’s method
N e ——— P r _
lClaSSnyand solvegt—-- o 0<x< 1 t>0 w1th
2A u(x 0) = 100(x — x2), ™

ar = (x,0) =0 yu(0,t) =u(1,t) =0 Choosing h = 0.25 for four time §
| | steps.
3 B.' e :
Solve YV'+A+x)y —y=1 Subjected to the conditions i3

y(O) = ¥(0), y(1) +y ‘(1) =1by taking h=10.5 L
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T Find the constant term and the coafficient of the first sine and cosine terms

2C.  in the Fourier expansion of y as given in the following table. 03

X 0 1 2 3 4 5 6

B y 9 18 24 28 26 20 9

3A Determine whether F = (y2cosx + z°)i + (2y sinx — 2)j + (3xz2 + 2)k | g3

981 conservative? If so find scalar potential. |

' 3B. | From the Fourier integral show that | om Slsj_nsix ds = —Ee"‘ (x> 0) 103

PO PTG (ol T TR

0, for|x|>a>0 04

| at [ (52) g =2 ‘
éthatfo ( - ) dt = 3.

4A. .Derive the one dimensional heat equation with suitable assumptions. 04

Fiﬁd the constants @ and b so that the surface ax? —byz = (a+2)x will

4B.
| be orthogonal to the surface 4x?y + z% = 4 at the point (1,-1,2)

. Given4 = (yz+2x)i+xzj+ (xy+ 27)k. Evaluate j‘A' d7 along the 03
curve x% +y2 = 1 &z = 1 in the positive direction of (0,1,1)to (1,0,1) |

A Solvethe paﬁiﬁ | differential equation Uyy + st, - QUYY =1 using the 03
 transformation v = X +y,z=2x—=Y

5B. State and prove Green’s theorem in the plane. 03
Verify divergence theorem for A = 4x i — 2y? j + z?® k taken over the 04 i_

' 5C. |
7" region bounded by x2+yt=4,z=08&2z=3.

ok ok ok ok ko ok
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