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PROBLEMS 3. 26.10.2011

Q1. Express each of the following in polar form:
(i) 7

(i) 1 —;

(iil) V3 —

(iv) (1 - Z)/(\/§ —1).

Q2. Show that

(i) sin(A+ B) + sin(A — B) = 2sin A cos B;
(ii) sin(A+ B) —sin(A — B) = 2cos A sin B;
(ili) cos(A + B) 4 cos(A — B) =2cos A cos B;
(iv) cos(A + B) + cos(A — B) = 2sin A sin B.

Q3. Let v, w be the solutions to the wave equation
Yzx = C_Qytt (WE)

with BCs y(0,t) =0, y(¢,t) = 0 and ICs

(i) v(z,0) = f(x), v(z,0) =0 (0 <z <),

(ii) w(z,0) =0, w(z,0) = g(z) (0 <z <)

respectively. Let u be the solution satisfying the same BCs but with 1Cs

U(CL’,O) :f(x)v ut(:l:,()) IQ(I).
Show that
u=v-+w.

Q4. Show that the solution to the wave equation (W E) above satisfying the
ICs
u(z,0) = h(x), ui(z,0) =0
is ]
y = §[h(m +ct) + h(x — ct)].
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