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All questions may be attempted but only mdrks obtained on the best four solutions will
count.
The use of an electronic calculator is not permitted in this examination.

1. (a) The equation of a plane is r = a4+ Ab + pc. Show that this is equivalent to
(r—a)-n=0

for some n which you should determine.
(b) Show that the minimum distance between the two lines r = a; -+ Ab; and
r = ag + ub; is given by

(a1 - 8.2) . (b]_ A bg)
[b1 A bg|

(¢) Show that the point (0,0,1) lies in both of the planes z + y+ 2z = 1 and
z—1y+2z = 2 and that the minimum distance between the z-axis and the line
of intersection of these two planes is 1/ V5.

2. (a) Show that the function

_ exp(az)
y(z) = m@,—),

has a stationary point at

l—-a

z‘:ln( a )’ yzaa(l__a)l—-a’

for 0 < ¢ < 1. Sketch the graph of the function for the three cases a = 1/2,
a=1, a =2 on a single set of axes.

(b) Using De Moivre’s theorem show that

sind§ = "1‘16 (sin(56) — 5sin(36) + 10sin(9)).
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3. Show that for a < 1

2 4

" cos(asinz)dr == (1— % + % 4 0@
/0 cos{asinz)dz =« (1 1 + 7 + O )) .

4. (a) If L(z) = [ S22 ¢ s show that

cosh £

sinh2"+2x
In-l-l(z) = 2(n+ 1) —In(x); n

W
o

Hence, or otherwise, find I;.
(b) Find

/ dz
1—sinzg’

5. Solve the equations
(a') ZBy’ - 2y =z° ].I’l:L‘, y(l) = ‘_1:

(b) 2% ==zy+9%, (1) =1,
{c) "+ oy —dy=Inz, 2>0, y1)=¢(1)=1,

where y' = dy/dz and ¥’ = dy/dz®.

6. Determine the series solution for the following differential equation

d? d
($2+1)E;y5—-4x£+6y=0

about the regular point zo = 0.
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