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Answer Question No. 11 and any six questions from the rest.

*(Notations have their usual meanings)
Solve the following differential equation:
2x? | x _
(a) (Td+ ;) dx +2xdy =0
ndy n_ _.m
(b} =x %x + V=X
(c) 3y? ay +yd=e* 5+5+6

Solve the differential equation:

2y _gdy — y2p3
(a) z de+6y—xeJr
(b) (x2D? — xD — 3)y(x) = x% logx 3+8

(a) Solve the wave equations
%(x,t) = czg—g(x,t) forall 0 < x < 1and t > 0 where,
u(0,¢t) =u(1,t) =0forallt > 0,
u(x,0)=x(1—-x)forallo<x <1,
U(x,0) =0forall0 <x <1

(b) Determine the series solution of the equation about x =0

LY Py =
Tzt X5 +xy=0. 8+8

(a) Obtain the solution of wave equation
azu .2 ﬁt‘
-a—t-z—(x,t) =5z (x,t) forall 0 < x < 1andt > O where,
u(0,t) =u(1,t) =0forallt > 0,

u(x, 0) = sin(57x) + 2sin(7nx) forall0 < x < 1,
u(x,0)=0forall0 < x < 1.

(b) Solve the differential equation :273; +2 3—3: +y = sin3x + x? 8+8
. -1 1
(a) Use the convolution theorem to evaluate L {—(s=+ DG+ 9)}.

(b) Solve the following differential equation by using Laplace transformation

y'(t) + y(t) = sin 2t , if y(0) = 0, y’(0) = 1. 8+8

[ Turn over



6. (a)Ifx + % =2 cosg, then show that x7 + x—l,. = -2
(b) If 24, z, be non-zero complex numbers, then
arg (z,2,) = arg z; + argz, + 2km, where
k=0if —-m<argz, +argz, <m,
k=1ifargz, +argz, < -,
k=-1ifargz, +argz, > m.
(c) Show that
32sin*6 cos?6 = cos66 — 2cos48 — cos28 + 2.
7. (a) State and Prove De Moivre’s theorem.
(b) Find the general solution of sinhz = 2i.
(c) Find the general solution of i'.
8. (a) Determine the series solution of the equation about x =0
2x2%+ (2x? ——x)%+y =0.
(b) Find the Laplace transform of
(i) sin2t cos3t
(i) (t + 2)%€".
9. (a) Prove that
Jn(x) = % f0" cos(nf — xsin8)dé@

(b) Prove that

Jn () = S Uno1(0) = Jnsa (0]

2 [—
10. (a) Prove that f_ll Pp(X)B,(x)dx = {2n+1 whenm=n
0 whenm #n

(b) Prove that (n + 1)Py,1(x) = 2n + DxP,(x) — nP,_1(x)
11. Find out the solution of the differential equation

2xy*e¥ + 2xy3 + y)dx + (x%y*e¥ — x?y? — 3x)dy = 0.

5+5+6

745+4

8+4-+4

10+6

10+6



