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MATHEMATICS
HIGHER GRADE
Paper I

1. nina 
J(sr3 

* 4x)dx.

Marks

(3)

2 .  I t f ( x ) : k x 3 1 - S x - 1 and f ' (1)  :  1+,  f ind the value of  A.

3 .  A  i s  t h e  p o i n t  ( 2 . - 1 . 4 ) .  B  i s  ( 7 .  1 . 3 )
a n d  C  i s  ( - 6 . + . 2 ) .  I f  A B C D  i s  a
paral lelogram, f ind the coordinates
o f  D .

(3)

(3)
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b v  R ( - 1 ,  - 8 ,  - 2 ) ,Relat ive to the top of a hi l l ,  three gl iders have posit ions given
S ( 2 ,  - 5 , 4 )  a n d  T ( 3 .  - 4 . 6 ) .

Prove that R. S and T are collinear. (3)
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5 . The circle shown in the diasram has
equa t i on  ( *  -  1 ) ' +  ( y  -  1 ) t :  5 .

Tangents are drawn at the points (3, 2)
a n d  ( 2 ,  - 1 ) .

Write down the coordinates of the
centre of the circle and hence show
that the tangents are perpendicular to
each other.

1994

Marhs

va lue  o f  s indo*s in (d  *  120) '+cos(d  +  150) " (3)

, write dorvn the components of z * a and u - o.

- u are perpendicular. (3)

(4)

6. Find algebraically the exact

/ - : \  |  1 \
l f u : l  , l a n d a : I  t l

\  3 /  \ - 1 l
Hence shorv that u * a and u

8. The straight line y : e,r

(a) Find the coordinates

(b) Find the equation of

cuts the circ le x2 + y2 -  6x -  21, -  24:0 at A and B.

of A and B.

the circ le which has AB as diameter.

(3)

(3)
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sequence is defined by the recurrence relation

u n : 0 ' 9 u n - t  *  2 ,  u t  :  3 .

Calculate the value of zr.

What is the smallest value of n for rvhich u, ) 70?

Find the l imit of this sequence as r '+ oo.

Marks

9 . A

(a)

(b)

(c)

(1)

(1)

(2)

10.  F ind the der ivat ive,  u ' i th

Sho r l  t ha t  *2  +8*  *  18  can

Hence or otherwise find the
e q u a t i o n  ! : x 2  * 8 x * 1 8 .

respect  to  x ,  of  {  +.or : t .

be written in the form (x + a)z + b.

coordinates of the turning point of the curve with

1 1 .

(4)

(3)

12 .  The  d iag ram shows  the  g raph  o f  t he  f unc t i on  y :a '+  bs inc r  f o r  0 (  x { r .

(a) Write down the values of a,b and c.

(6)  F ind a lgebraical ly  the values of  x  for  which ! :2 '5.

f l3+- --- l

(3)

(3)
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I f  cos0 :  
t ,

(a) s in20

(b) sin49.

13. 0 < 0 < $, 
nr'a the exact value of

Find the gradient of the tangent to the

parabola !- : 4x - x2 at (0, 0)'

Hence calculate the size of the angle

between the l ine y : ,c and this tangent'

15.  Solve a lgebraical ly  the equat ion cos2xo *  5cosxo -  2:0,  0 S r  < 360'

1 6 .

The d iagram shorvs a sketch of  par t  of  the graph of  y  :  Iogtx '

(a) l ' Iake a copl of the graph of i, '  
- logrx'

On 1 'our  copr ' ,  sketch the graph of  y  :  logrr  *  1 '

F ind the coordinates of  the point  where i t  crosses the x-ax is .

(b) \ l lake a second copl' of the graph of t '  
- Iogrx'

On 1'our copv, sketch the graph of 1' 
- togs *'

Marks

(21

(3)

14.

(6)

(s)

(3)

(21

J ' :  1x -  x2

1 ' :  l o g i J

a a
J Z



17. Differentiate sin3x

Hence f ind Is in2x
J

t994

with respect to r.

cosx dx.

18. The diagram sho'nvs a point P with
coordinates (4,2,6)  and two points S and T
which l ie on the x-axis. If P is 7 units from S
and 7 units from T, f ind the coordinates of
S and T.

set of real

^ t

.  )  \ 4

l - x

expression

numbers by

+  1 ) .

for f ( f (x)) .

Marks

(4)

(4)

(3)

19. A funct ion /  is def ined on the

.f(') :

Find, in i ts s implest form, an (3)

20. The diagram shows part of the graph
u'ith equation y - 3' and the straight
l ine rvith equation ! : 42. These
graphs intersect  at  P.

So l ve  a lgeb ra i ca l l y  t he  equa t i on
3'  :  42,  and hence wr i te  down,
correct to 3 decimal places, the
coordinates of P.

LEND OF QUESTION PAPER)
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J J



S C  O T T  I  S H
C E R T I F I C A T E  O F
E D U C A T I  O N
1 9 9 4

T U E S D A Y ,  1 O  M A Y
1  . 3 0  P N {  -  4 . 0 0  P M

MATHEMATICS
HIGHER GRADE
Paper II

All questions should be attempted Marhs

t. The graph of the curve with equation ! : 2x3 * x2 - 73x * a crosses the

x-axis at the point (2, 0).

(a) Find the value of a and hence write down the coordinates of the point at

which this curve crosses the y-axis. (3)

(b) Find algebraically the coordinates of the other points at which the curve

crosses the x-axis. (4)

ABCD is a square. A is the point with coordinates (3, 4) and ODC has equation
1

(a )

(b)

(c)

Find the equation of the l ine AD.

Find the coordinates of D.

Find the area of the square ABCD'

(3)

(3)

(21

J+
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With coordinate axes as shovvn, the point A is (2, 4, 6).

(a)  Wr i te down the coordinates of  B,  C and D.

(6) Show that C is the midpoint of AD.

(c) By using the components of the vectors Oi ^td OE, calculate the size of
angle AOB, where O is the origin.

@ Hence calculate the size of angle OAB.

Marks

3.

(3)

(1)

(4)

(?',,

A (2,  4 ,  6)

J )



4.

t994

A penny-farthing bicycle on display in a museum is supported by a stand at

points A and C. A and C lie on the front u'heel.

With coordinate axes as shor.vn and 1 unit : 5cm,

the equation of the rear q'heel (the small rvheel) is x2 + y2 - 6y: 0 and the

equation of the front u'heel is x2 + y2 - 28x - 20y * 196 : 0.

(a) (i) Find the distance betrveen the centres of the tu'o u'heels.

( i i )  Hence calculate the c learance,  ie  the smal lest  gap,  bet* .een the f ront  and

rear r"'heels. Gi', 'e vour answ'er to the nearest mill imetre.

(b) B(7, 3) is half-u'a.v betrveen A and C, and P is the centre of the front rvheel.

( i )  F ind the gradient  of  PB.

(i i) Hence find the equation of AC and the coordinates of A and C.

Express 3sinrco - cosJco in
0 < o < 9 0 .

Hence find algebraicallv the

3 s i n x o -  c o s x o : J 5 .

Find the range of values

3 s i n x o - c o s x ' < r / = r .

the form Asin(x - 0)o, where

values of x between 0 and 180

of  x  betrveen 0 and 180

Marks

A > 0  a n d
(4)

for u'hich

(4)

for u'hich

(21

(8)

(8)

5. (a)

(b)

(c)
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6. EXAMPLE

( i )  L e t f ( * ) : x 3 + 5 x - 1 .

S ince / (0 )  :  - 1  and " f (1 )  :  s ,
t heequa t i on / ( x )  : 0  has  a  roo t  i n the  i n te rva l  0< r<  1  because

/ ( 0 )  < 0 a n d / ( 1 )  > 0

(ii) To find this root, the equation x3 + 5x - 1. - 0 can be rearranged as
follou's:

1 3 + 5 x - 1 : 0
' t .

x ' *  5 x :  1

x ( x 2 + 5 )  : t

1
^ - r J + 5

\\'e can u'rite this result as a recurrence relation

1
I z _ t  :  

* ; a l

and use it to find this root. In this example rve u'il l u'ork to
3 decimal places and can therefore give the final answer to
2  dec ima l  p laces .

(ii i) For our first estimate, .r 1 , \\ 'e use the mid-point of the inter.i 'al
0 < x < 1 f f r o m p a r t ( i ) ] .

1
. t r : 0 . - i ,  . y 2 : -  : 0 ' 1 9 0

U . ) ,  +  5

r :  : 0 .190  , ,  :  
o r# ,  +  s  

:0 .199

x t : 0 . 1 9 9  
" 4 : . , 1 # + 5  

: 0 . 1 9 8

x + : 0 ' 1 9 8 -  0 .198r  - r -  5

llence, correct to 2 decimal places, the root is r = 0.20.

(a)  Shou'  th i r t  the equat ion 2. r ' '  - r  3r  -  1  :  0  has a root  in  the in terval
0 < x < 0 . , 5 .  ( 2 1

(b)  By us ing the technique desc:r ibed abnve,  f ind th is  root  correct  to  2 decimal
p laces.  (6)

Marhs
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7.

1994

A yacht club is designing its new flag.

The flag is to consist of a red triangle on
a yellow rectangular background.

In the yel low rectangle ABCD, AB
measures 8 units and AD is 6 units. E
and F l ie  on BC and CD. x uni ts  f rom B
and C as shorvn in the diaeram.

(") Show' that the area. 11 square units, of the red triangle AEF is si,".en b'
H(x )  : 24  -  1x  *  1 " ' .

(b) Hence find the greatest and least possible 'alues of the area of trianele AEF.

8.  (a )  f  ( r )  :4x2  -  3 r  +  5 .
Shoq ' tha t / ( r+  1 )  s imp l i f ies  to  4x2  *  5x-F  6  and f ind  a  s imi la r  express ion
f o r / ( r -  l ) .

Hence sh{)\\ '  that
/ ( . r +  1 ) - / ( " -  1 )

simpl i f ies to 8x -  3.

(b) g(")  :  2xz + 7x -  8.

Find a sin'rilar expression for
g ( x * 1 ) - g ( r - 1 )

Marks

(4)

D

E
I

(4)

(8)

(s)

(c) By examining .vour answers for (a) and (b), write down the

simpl i f ied expression l . , - , , .  
/z( ' r+ 1)  -  &(x -  1) ,  

* .here /z( r . )  :3r2 -  5x -  l . (z',)

3 8
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9. (a) The point A(2, 2) l ies on the

Parabola ! :  x2 *  Px *  q '

Find a relationship between p

and q.

Marhs

(1)

(6)

(21

(b)

(c)

The tangent to the parabola at A is the l ine ! : x. Find the value of p.

Hence find the equation of the parabola.

Using your answers for p and q, f ind the value of the discriminant of
x2 + px * q :0. What feature of the above sketch is confirmed by this value?

10.  The cargo space of  a smal l  bulk
carr ier  is  60m lons.

The shaded part of the diagram below represents the uniform cross-section of
t h i s  space .  I t  i s  shaped  l i ke  t he  pa rabo la  w i t h  equa t i on  y :Lxz , -6  1x56 ,

between the l ines 1l : 1 and ! : 9.

Find the area of this cross-section and hence find the volume of cargo that this

ship can carry.

lE^rD oF QUESTTON PAPERI

(e)

9
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