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ALL questions should be attempted.

The point P(2, 3) lies on the circle (x + 1)t + b' - 
nl)z = 1 3. Find the equation of

the tangent at P.

2.  The point  Q d iv ides the l ine jo in ing P(-1,  -1 ,0)  to  R(5,  2 , -3)  in  the rat io  2 :  1 .

Find the coordinates of Q'

3. Functions f and g are defined on suitable domains b-v"f(x) = sin (xo) znd g(x) = /y.

(") Find expressions for:

(i) f(s@D;
(ii) s(f@)).

(b) Solr.e zf(s@)) = sA@)) for 0 < x < 360.

4. Find the coordinates of the point on the cur\ /e J '= 2x'-  7x * 10 rvhere the
tangent to the curve makes an angle of 45o u'ith the positive direction of the
r -axis.

5. In triangle ABC, sholr. that the exact value
a

of sin(a + 6) is *.
r/5

The graph of a funct ion /  intersects the
x-ax is  a t ( -a ,0 )  and (e ,0 )  as  shou 'n .

There is a point of  inf lexion at (0,  6) and a
maximum turning point at  (c,  d).

Sketch the graph of the derived funct ion/ ' . (-a, o

2,OO 2- H I Cr FIER s^p,u,a-r

Marks

1 .

6. !'^

b )(0,

3
(e ,  0

-y = f(x

[Turn over for Questions 7 to 11 on Page four
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27.  (a)  Express/ (x)= x2 -4xr-  5  in  the form/(x)=(x-  a)z  +b.

(b) On the same diagram sketch:
(i) the graph of y = f(x);

( i i)  the graph of y = 10 - f(x).

(c) Find the range of values of x for rvtrich 10 -/(x) is positive.

The diagram shorvs the graph of a
cosine function from 0 to n.

(a) State the equation of the graph.

(b) The l ine r .r ' i th equat ion y = -v3

intersects this graph at points A
and B.

Find the coordinates of B.

8.

n x
T;

J  =  - r / :

Write sin(x) - cos(r) in the form ftsin(x - a) stating the values of k and a

w h e r e  k > 0  a n d 0 1 a 1 2 n .

Sketch the graph of ]' 
- sin(r) - cos(r) for 0 ( x I 2n, shorn'ing clearly the

graph's maximum and minimum values and rvhere i t  cuts the x-axis and

the r ' -axis.

10. b) Find the derivative of the function f (x) = (8 - r ') j ,  x <2'

(b\ Hence u'rite dou'n

The graph illustrates the larv ! = kx".

I f  the straight l ine passes through

A(0 '5 ,  0 )  and B(0 ,  1 ) ,  f ind  the  va lues

of k and n.

lEr{D oF QUESTTOT{ PAPERI
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(a)9.

(b)

I;rr'"

1 1 .

4

Iog-; l',1

B(0, 1),1

A(0 .5 ,
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ALL questions should be attempted'

Triangle ABC has vert ices A(-1, 6),
B(-3, -Z) and C(5, 2).

F ind

(a) the equation of the line P, the
median from C of triangle ABC.

(b) the equation of the l ine q, the
perpendicular bisector of BC'

(c) the coordinates of the Point of

intersection of the l ines P and q.

2. The diagram shows a square-based p-vramid

of height 8 units.

Square OABC has a side length of 6 units'

The coordinates of A and D are (6, 0,  0) and

( 3 ,  3 ,  8 ) .

C l ies  on  the  y -ax is .

b) Write dou'n the coordinates of B'

(b) Determine the components of DA and

D B .

(c) Calculate the size of angle ADB'

3. The diagram shou's part of the graph of the

curve with equation 1' = 2x3 - 7 x2 + 4x + 4'

(a) Find the x-coordinate of the maximum

turning point.

(b) Factorise 2x3 - 7 x7 + 4x + 't.

(c) State the coordinates of the point A and

hence find the values of x for u'hich

2 x 3 - 7 x z t 4 x * 4 < 0 .

i1:r:,f- i.irqt"cl- .
C J
Ic'fu lt \tu'.rltoj

Marks

2

[Turn over

A(-1,

B(-3, -2)

4

2

4

J

3

p(3, 3, 8).."

A ( 6 , 0 , 0 )
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4. A man decides to plant a number of fast-grou'ing trees as a boundary betrveen

his propert l '  and the propert) '  of  his next door neighbour.  He has been
r,"'arned, howet'er, b1'the local garden centre that, during an)'vear, the trees are
expected to increase in height b-v 0'5 metres. In response to this u'arning he
decides to trim 20n/o off the height of the trees at the start of anv vear.

(a) If he adopts the "20o/n pruning policy", to q,hat height rvill he expect the
trees to grow in the long run?

(b) His neighbour is concerned that the trees are grou'ing at an alarming rate
and tvants assurances that the trees r'vill gro\4' no taller than 2 metres.
\Vhat is the minimum percentage that the trees rn'il l need to be trirnmed
each vear so as to meet this condition?

Calculate the shaded area
enclosed betlveen the parabolas
r l i th equat ions _r '= 1 + 1()x -  2x2
a n d r ' = l + 5 x - - r l . 6

2. i" [ ,  _ 
*)" ,

6. Find the equation of the tangent to the curve
TE
J

v - the point u'here

4

8.

9 .

Find the x-coordinate of the

-r '  = log: ("r-  2) + 1 intersects

point r.r'here the
the x-axis.

graph of the curve s ' i t f r  equat ion

A point moves
1

a  =  2 ( 1 -  / ) ' ,  0  <

u'here o = d?.
d t

in a straight l ine such

t < 1. I f  i t  starts at rest,

that i ts accelerat ion a is given b1'

find an expression for the velocity r

Shoi,v that the equation (1
values of A.

- 2k)x2 - 5kx - 2k = 0 has real roots for all integer

[x100/303] Page four



Marks

10. The shaded rectangle on this map

represents the planned extension to the

vi l lage hal l .  I t  is hoped to pror- ide the

largest possible area for the extension.

The coordinate diagram represents the

right angled triangle of ground behind the

hal l .  The extension has length /  metres

and breadth b metres, as shorvn. One

corner of the extension is at the point

( a ,  0 ) .

\'Ianse Lane

(a, o)

-

O +(-
r

6 m
i

\ a )  ( i )  S h o r i '  t h a t  1 =

(i i )  Express b in terms of a and hence deduce that the area, A m-, of  the

extension is given b-.r '  A= ]a$- a).

(b) Find the value of a rvhich produces the largest area of the extension.

[EA'D OF QUESTIOI\{ PAPER)
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