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FORMULAE LIST
The equationx2 + y'+ 2gx + 2fy + c = 0 representsa circle centre (-g, -J) and radius

xTs'+f'-r\
The equation (x - a)' + b, - b)' = r' represents a circle centre (a, b) and radius r.

ScalarProduct:

a.b=lallbl cos fl wtrcre gis the angle between aandb

or

@)

a.b=arbr+
arbr+arbrwhere
"=l:land b =

ft,)
l?r)

Trigonometric formulae:

sin (A+ B) = sin A cos B *cos A sin B
cos (A + B) = cos A cos B Tsin A sin B
cos 2A = cos'A - sinzA
=2cos2A-1
=1-2sin2A
sin 2A = 2sin A cos A

Table of standard derivatives:

f(*)
sin ax
cosax

Table of standard integrals:

f'(*)
a cos arc
-asinax
f

I f(x) dx

f(x)
sin ax

cos atc

J

-L c o s a x +
a

!

sinax + C

a
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All questions should be attempted

Marks

1 . A triangle ABC has vertices
A (-4, l\, B (12,3) and C (7, -7).

B (12,3)
A (-4

(3)

(a) Find the equation of the median CM.

(b) Find the equation of the altitude AD.

C (7, -7)

(3)

(c) Find the coordinates of the. point of

(3)

intersection of CM and AD.

2.

(a) The diagram shows a circle, centre P,
with equation x2 + y2 + 6x + 4yr 8 = 0.
Find the equation of the tangent at the
point A (-1, -1) on the circle.

(4)

(b) The tangent crossesthe y-axis at B.

(1)

Find the coordinates of B.

(c) Another circle, centre P, is drawn
passing through B. The tangent at A
meets the second circle at the point C,
as shown in the diagram.

@

Write down the coordinates of C.

( 1)

Find the equation of the circle with
BC as diameter.

(2'

[Turn over
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ABCDEFGH is a cuboid.
K lies two thirds of the way along HG, (ie HK:KG =2:1).
L lies one quarter of the way along FG, (ie FL:LG = 1:3).
+
+
+
AB, AD and AE can be represented by the vectors

6i;eitt
i'i.i'i.:-j'

. .'.'.'.'.'.'.'

.i -

-a

(a) Calculate the components of AK.
+
(b) Calculate the components of AL.
(c) Calculate the size of angle KAL.

(2'

(z')
(s)

4. The parabola shown in the diagram has
equation ! = 4x - x" and intersects the
r-axis at the origin and P.

(a) Find the coordinates of the point P.

(2,

(b) R is the point (0,2). Find the equation of PR.

(2)

(t)

The line and the parabola also intersect at Q. Find the coordinates of Q.

l2so0l2o2l
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5.

A zookeeper wants to fence off six individual animal pens.

I I l.l l.l l.l l.l l.l l.l l.l l.l | |
. l ! . * ^ * 1l . ' ^ ^ ^ . ; r

"
[r
,'1'l'il
li['rit't;

irl.,;,;,;,"
,:#:1,
il ilrll lil il lll'
+ * , 1 . ' ** * , 1 r

Each pen is a rectangle measuring tr metres
by y metres, as shown in the diagram.
y metres
* metres
(a)

(i)
(i0

6.

Express the total length of fencing in terms of x and y.
Given that the total length of fencing is 360m, show that the total
area,Am2, of the six pens is given by A(x) =240x-I.'
.

(4)

(b) Find the values of x and y which give the maximum area and write down
this maximum area.

(6)

Functions"f andg are defined on the set of real numbers by

f(x)= x-l

i.
e@)=
(a) Find formulae for

(i) f(e@))
(ii) sU@)').

(4)

(b) The functionh is definedby h(x)= fk@D+ sU@D.
Show thattdx)=2i -2x and,sketchthe graph of ft.

(3)

(c) Find the areaenclosedbetweenthis graph and the x-axis.

(4)

[Turn over
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7.

-j

i

The intensity /, of light is reduced as it passesthrough a filter according to the
law I, = foe-kt where ,Ii is the initial intensity and I, is the intensity after
passing through a filter of thickness /cm. fr is a constant.

I

I

II
t

L

(a) A filter of thickness 4cm reduces the intensity from 120 candle-power to
90 candle-power. Find the value of ft.

(4)

(b) Light is passed through a filter of thickness 10cm. Find the percentage
reduction in its intensity.

(3)

t

I

+

I

{

8.

The diagram shows a circle of radius 1 unit
and centre the origin. The radius OP makes
an angle ao with the positive direction of
the x-axis.

(-1,0)

(a) Show that P is the point (cosao, sinao).

(b) If POQ = 45o, deduce the coordinates
of Q in terms of a.
(c) If POR = 45o, deduce the coordinates
of R in terms of a.

(-1,0)
@

(1,0)

Hence find art expression for the
gradient of QR in its simplest form.

(e) Show that the tangent to the circle at
P is parallel to QR.

9.

Solve the equation 2sinxo - 3cosro =2'5 in the interval 0 S r < 360.

12s0012021
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(8)

10.

The origin, O, and the points P and Q are the vertices of a curved "triangle"
which ib shaded in the diagram.
The sideslie on curves with equationsy = rc(tc+3),y = *-I*'

andy =

Marks

#.

y=x(x+3)

11.

(a) P and Q have coordinates (p, 4) and (q, 1). Find the values of.p and q.

(z')

(b) Calculate the shaded area.

(71

The diagram shows a sketch of the graph
of y - *3 - g* * 4 and two parallel tangents
drawn at P and Q.

(") Find the equations of the tangents to the curve ! = x3 - 9x * 4 which have
gradient 3.

(6)

(b) Show that the shortest distance between the tangent. i. &f

(6)

IEND OF QUESTION PAPER]
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