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8 to be answered,

from the Superintendent

1« A vessel in the shape
contains water to a depth
rests againset the gside of
touches the side. If the
terms of h, the volume of

verted right ci

olid

reular cone of seml—vertical angle 30°
ere is lowered into the vessel until it

ter then just rises to where the ephere

sen a vertical height of h cm., express, in
of the sphere,

2ct to a circle of centre O and of radius r and

2. P and Q are conjugate C
c polar of P and the polar of Q with respect to the

P 18 outside the circle,
circle,

PB 1s any cle at A and B, Tangents at A and B meet in S,
Prove that 8 1e e to the circle.
Prove any eorem on Pole and Lar that you use,
5« H 18 a point in a line nmt AB and K is a point in AB produced such that

converse ol

p | -
When are cirecle 3ald to cut orthogonally ?
Jd ig n cuts circle K orthogonally. A diameter of K meeta J at P and Q.
fe A4
A& [ & &

Prove that harmonically at P and Q.

any point on the locus defined by

sordinates of a point of the locus. Write down the
points of the locus and show that they are collinear

of the following equations:

= o

of ¢ for which there is no real y, Sketch the locus in

circle 8 = 0 at the points A and B, Bhow that for every A\ € R,
cpresents a cirele through A and B.
the equations of the circles which have the z—axis as tangent and which pass

through the points of intersection of the line 2z +y — 6 = 0 and the circle
22 +y? — 8& — 8y + = 0

6e If (z4,y4+) and (z,, vy ) are two points on the parsbola y? = Lax, prove that

3\
. _ba(zy —ax)
BTy TheeE el

Y1 — U2
If Ly = 0 and L, = 0 are the equations of two lines, how do you interpret the equation
Ly + N,y = 0, where A ¢ R ?

A and B are two pointe on the parabols y? = lLaz. Tangents at A and B meet at T,
Prove that the line through T, parallel to the x—axis, bisects the chord AB,

OVER -




T N R R R
(O! O), (09 1); (1! 0)! ("'1t _1)v
(11) Plot the points whose polar coordinates are:

rian. A % - 5
L3, E)’ (5r —r;_)ir)r <y ‘&E)-

(111) Express the polar equation

r? =qa? cos2d

in cartesian form (i.e. in z and y).
(iv) Prove that the curve
2
2 + cosf,
is symmetrieal about the axis 6 = 0 and sketch the curve,

P o=

8, (i) Distinguish between the vector @ and its magnitude [5

.
" E i - - - - 2, > ’ ¥
Define the scalar product (dot product) @ « b of two vectors a and b and deduce tha

a .d=|a|2,

> » > i o - 2
+ by, find ]c[ and hence deduce that in s
> hypotenuse i1s equal to the sum of the

* -»
If a, b, c are vectors such that o = a
rlght angled trisngle the g8quare on the

gquares on the other two s8ldes,

=

L
hy

(11) The three \ pectively, Ui + 84, 1 + 51, 51 + J
where 1 and J have their usual meanings,
4 - — —
Express the vectors CB, BA and AC in terms of i and J.
5
X - o "
The ailde BA of the triangle 1s asubdivided B B
into U4 segments of equal length at
-» e > & » - -*
Ty Yy Z, 88 in dilapram, Express x, y, z
in terms of i and J.
9. (a) Find the genernl solution of
ainf(sin26 — cos28) = 0,
(b) If k = cosd + i gind, where { = ﬂ:a, prove that
s k e
T = cosf — i sing
o7
and deduce that
= IS
k" + ,n =2 cosnéd.
[47
Express sinnf in terms of k and show that
5 A 1 e i -
cos®f = 1 (cos50 + 5 cos3d + 10 cosf ).
10¢ {24y X2y %3y eeey Tp)l 18 8 set of n real numbers, Show how you would calculate

(1) ¥, the mean of the set
(11) o, the standard deviation,
If the numbers x,, z;, ws, esesy Ipn have respective frequencies fyy J2s P35 sssy Jny
show that
o2 = My (@, = T)2
N
and deduce that this can be written in the form

2
Fte BLEL (E,T;,:}:P\
N N /Jl L]
A gardener wishing to cultivate a yellow rose sowed sets of 5 seeds 500 times, The
frequency of yellow roses per set is given in the followlng table:

» Wwhere N = 37.,

Number of yellow roses (z,) 0 1 2 % L
12 L

n

Frequency (f, ) 132 167 140 L

Calculate the standard deviation of the distribution correct to two places of decimals.
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