—bbe —

ENGINEERING TRIPOS PART IB 1997
PAPER 7 MATHEMATICAL METHODS

ANSWERS AND HINTS

a =3, b=3/2, orviceversa, o= sin(x+ 3y) .

Identities required are V X (ul Xuy ), Vx (W)

Also note Vr" = nr" Ve = nr" 2y
V( fg) = fVg+gVf isuseful for last part.

(i) Note that,if a-b = a-c, b # ¢ in general.
(iii) Define 7 rigorously in terms of r first.

¢=8nx+2
Using central differencing for interior points and backward differencing for d¢/dx
at x = 4, the numerical solution is ¢y =2-00, ¢ =7-55, ¢ =10-79, ¢, =13-09

a) oAt/ Ax?=1/6 (Notethat 9%u/o? = ad*u/x*).
b) AAtf/Ax<1 (Note that disturbance propagates downwind only).

For the discrete representation:

|F(0)=1-0, |F(z)=0-6533, |F(2n)=0, |F(37)=0-2706, |F(4r)=0,
(Other values are symmetrical).

(Do not forget to multiply the Fj by the sampling time).

For the second part, direct integration is most straightforward, noting that F (27rk/ T)

is not a function of r. For the last part, note that the equation is valid for all .
Hence, if F(w) is sampled at intervals of Aw = 27r/ T, F(2mk/T) can be calculated

for all k and F(w) reconstructed in its entirety

Construct a tree diagram to find the probability that the game ends with n bags and
hence that

i)=Y, =D

n!

n=2

Then show that this is the same as the given expression.
Finally, mean (N) =e, var(N)=3e— e?.
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