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iv) sin(axz + ft), where a and 3 are constants.

% = «acos(azx + Gt),
g—: = —a’sin(az + ),
% = Bcos(ax + Bt),
% = —f*sin(az + Gt),
afj;t - aat;zx = —afsin(az + ft).

2) Show that z = e”(z cosy + ysinx) satisfies

0%z 0%z

Ewe) + ay? = 2¢e”(cosy + y cosx).
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% = cos(y)e”(1 4+ z) + y(— cos(x)e® + sin(z)e”),
622 T T
e (2 + x) cos(y)e® + 2ye” cos(x),
% = —ze”sin(y) + sin(z),
y
0%z .
oy2 = —ze” cos(y),
S0,
%z 0%z . "
p + o 2 cos(y)e” + 2ye” cos(x)

= 2¢e"(cosy + ycosx).

[5 mark(s)]

3) Two masses m; and my are placed near each other in a Cavendish exper-
iment, whose aim is to measure the gravitational constant G. The position
of the first mass is given by z1, and the position of the second mass is given
by x5 on some scale. Calculate the fractional change in the force between
the masses dF'//F' due small changes in z; and z5 given that
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[4 mark(s)]
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4) Given that z = xy? + x, where x = Rcosf and y = Rsin 6, calculate %

in terms of 0.
G Ouds Oudy
de oxdf = Oydb’
= (y*+1)(—=Rsinf) + 2vyRcos 0,
= (R*sin®0+ 1)(—Rsinf) + 2R? cos® § sin 6.
= 2R%cos’fsinf — R*sin® 0 — Rsin .

[4 mark(s)]

5) Find % and g—; in terms of z and t for z = sin(kz — wt), where 6 = x + ¢
and ¢ = 22 —t. k and w are constants.
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and so on. If you missed this point, then your answer will be incorrect.

So

oz w cos(kx — wt)
0 - k cos(kx — wt) — T

k kxr —wt
0 = cos(kz w)—i-wcos(k:x—wt).

) 2/ + 1

The RHS of this final result can be trivially re-written in terms of x and t.
[8 mark(s)]

6) Given that z = In|z|sin(y) where z = wv? and y = vsinwu, calculate 2

9z
and e
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0z v2siny
- = + In |z|v cosu cos y,
Ju x
= sin(vsinu) + v In |uv?| cos u cos(v sinu),
u
0z 2uvsiny )
— = ——= +In|z|cosysinu,
ov x

9 g :
= 2sin(vsinu) + In |uv?| cos(v sin ) sin w.
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