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1. {a) When the expression vmﬁ-rJ-"’-} Sx-~5 is divided Ly
2xdtx—1,there ;umndny ta 203, Find she values of ¢ and b

(5) Show that the suw of a geometric prog rogsion whoge
Gost berm is @, lash tesm [ and sommen ratio r, is (a—rl}/(1—r).
‘find the sem to » terms of the series

94 5uw--8at4 11t .

. {a) Prove that logya.log,b =1
S slve the equation
logce—log, 16 =

n

giving the roots to two significant Lyures.
(b) The values of x and y satisfy the relation
2t gyt -2+ =
Show that, for real values of #, the values of y must lie
between — 1 and 1% inclusive.
Turn over.
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By &7,‘, find bhe value of t e wnnsnm, .
value of the largest coefficient «,.

(&) Sketob the graph of ¥ = sinz from x = —3r to

= 4. Hence show that the equation

Wsing = E4Lmx

?mx three distinet real voots if m == 4 and find the number
roal roote if m = -2, o

{accurate graphs are not reguired)

4. Assuming the results for sin(4d-+B) and ocos(d4-B),
rrove thad :

8in 30 = Samb--4s8in®d and cos 3P = 400837 -3 cosb.
Flenae, or otherwise,
{1} prove the ﬂm‘rh

8 cos 24,

5. Find the equation of the eircle that passes through the

poinb {2,1) and touches the line 40— 3y == 10 at the poim;
{1, =21 Find also the (‘tihm Hon to the tangent at the po i
{Aa‘ 1) and the length intercepted by this eitole on the y-ax

&, Prove that the chord joining the points A{ud?, 2a8) snd

- Za
Bi E:"""TI“ on the parabola ® = dux passes through the
{ &

focus §.

The taugent at 4 aad the normal at B mest the axis of
she parvabolz at P and { respectively. Show that AF is
parallel to £, and find the two possitile coordinstes of 4
when §F == 28§ wn lengih.
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7. (e} The complex numbers z = vy and w = u--iv
are conaeoted by the relation w = {22—1)/(z+1). Find the
valae of w corresponding to 2 = 14-2¢ aud the value of z
corresponding to w = 14-%s.

{0} When the vertices of & square 4 BCD are taken
anviclockwise in that order, the vertices 4 and B represent
the points 1-4i and 5--4¢ respectively. Hind the complex
numbers represented by the points € and D.

8. (u) If y = ¢ sin 4w, show that dy/dz = ae® sin{da+2),
wherc a and A are constants to be determined. Hence without
further ditferentiation show that

12
«y e 3
o 253 gin(de 4-8),
da?

whore tan f - - ~-24/7,

{#) 1t is proposed to construct & window in the shape
of a rectangle surmounted Ly an equilateral triangle, the
verimeter of the window to be 22 ft. ¥{ the arca of the window
is {0 be & maximw, preve thai the wiklth of the window must
be two-thivds of the greatest height.

9. (a} Evaluate

{b} A sphiere of radius a is divided into two segments
by a plane distant 4o from the centre. Show by integration
t the volume of the simuller segment is gmad,

19. {a) Show that for U < x < = the function
{sinw—xgosa)
increases steadily as @ inereases, and deduce that
< tane for 9<a<im

{6} Give a rough sketch of the graph of y = log(1 +z)
and show that the area enciosed between the curve, the
v-axis and the ordinates v = 1 and @ = 2, is log, (27/4)—1.
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