
Question I

(a) Simprify 4(2x - 8) - (" - l)

(b) Differentiate 2x2 - 8x + 1

( c ) S o l v e  l " - 8 1 : 2

(d) Write I'S.&rtprq,QgOrin scientific notation to 3 significant figures

(e) Factorise tully: 4f - 4x

(f) Find a primitive function of x2 - 2x

(Marks)

(2)

(2)

a)

(2)

(2)

(2)

2



Question 2

(a) Solve:

Start a new page

x - 8  J c + l  .

s 3

(Marks)

(2)

(b) Differentiate: l cos(3t)

( c )So lve :  * ' - 4x+3  >  0

(d) Write down the exact value of tan 300o

(2)

Q)

(1)

(l)

(0

(e) Convert
5n

8
radians to degrees

BG is parallel to DF

E D : F D

ZGBE = 68o

Find the value of IEFD(9)

Give reasons for your answer a)

(g) Students studying at least one of the languages, French and Gerrran, attend a meeting'

Of the 30 students present 18 study French and?l study Germry;at

What is the probability that a studint chosen at random studie{odv \W 
Q)

\ _ /

. '

not to scale



(Marks)
Quest ion3 Star tanew

a)

(i) Solve the equations
and

page

NOT TO SCALE

Q(-2,1)

9 x - 2 y + 2 0 : 0

The point Q (-2, l) l ies on the l ine 9x -2y + 20:0
The point R (4, -2) lies on the line 3x + y - 10 : 0

(4,-2)

9 x - 2 y + 2 0 : 0
3 x + y - 1 0 : 0

simultaneously to find the point P

(ii) Show that the equation of the line QR is x + 2y:0

(iii) Find the perpendicular distance of P from the line x * 2y: A.
Leave your answer ty!flornr "

(iv) Find the distance QR and hence the areaof triangle PeR

(b) Differentiate:

,tr#
(ii) x3 sin x

3 x + y - 1 0 : 0

(2)

(2)

(2)

(2)



Question 4 Start a new page

(a )  So lve :  2cos  x -_ �  JJ  no r0o  <  x<360o

(b) If a and p are the roots of 2x2 -6x * I :0, find:

( 1 ) a + p

(11) ap

(i i i) a' * f '

. l  I
( rv )  ,  +-

a '  p '

(c) Find the sum of the first l5 terms of the series:
4 + 8 + 1 6 + 3 2 + . . . . . . .

(d) Find:

(Marks)

(2)

(i)

(ii)

I#*
lrt-l,x)3 

ax

(t)

(1)

(1)

( l )

(2)

(2)

(2)



Question 5 Start a new page

(a) (i) Write down the discriminant of: *t + (k+ 2)x * 4:0

(i i) For what values of fr does the equation *' + (k+ 2) x + 4:0 have no real roots.

(Marks)

(1)

(2)

(b) The distances from Rivendorf (R), Moria (M) and Bree (B) are shown in the diagram below.
Moria is due east of Rivendorf. I

NOT TO SCALE

75km

(i)

(ii)

89km

Find the size of angle BRM to the nearest degree

Find the bearing of Rivendorf (R) from Bree (B)

(2)

(1)

(c) Jan is training for a long distance race. On the first day she runs 4km. On the second day she
nrns 4.5km. Each day she runs 0.5km fuither than the previous day.

(i) How far will she run on the 20th day?

(ii) How many kilometres will she have run in total at the end of the 20th day?

(iii) On which day will she run2l km?

(1)

(1)

(1)

lr
a t  x _  -

4
(d) Find the equation of the tangent to the curve y: tanx (3)



Question 6

(a)
(i)

( i i )

(b)

(i)

(ii)
(iii)
(iv)

Start a new page

For the parabola x2 : 4 (J, - l)

The parabola *' : 4 (y - 1) and
(0,1) and (2,2).
Find the area between the line x

state the coordinates of the vertex and focus.

the line x - 2y * 2 : 0 intersect at the points

- 2y + 2 :0 and the parab ola xz : 4 (y - l)

(Marks)

(2)

(3)

(t)

(1)
(1)
(1)

(1)

(z'�)

I
I
I

I

I
I
I

I

I

I
I
I
I
I

t
I
t

The curve y : J(x)is drawn in the domain 0< x < f .

Atx:  athere is amaximumturningpoint  q" <C
At x : b and x:d there are points of inflexion
At x : c there is a minimum turning point vl't 1 c

Atx: e there is a horizontal point of inflexion 
I', ro r ,,1.; c

For what value(s) of r in the domain 0 < x S "f it

\

/ t ( r ) - o

f " ( * ) -o
The curve y : J(x) decreasing
The curve y - J(x) concave down

(c) For the series 2 +
2- -
^lz

2
+  -  + . . . . .

a
J

Explain why it has a limiting sum(i)
(ii) Show that the limiting sum is .,6 + 3



Question 7 Start a new page

(a) kr a board game, players toss a pair of dice. The players can chose to move either:

or

Nicole needs a 6 to win. What is the probability she will win after she next throws the dice? (2)

(b)

(i)

(ii)

(iii)

Sketch y:  Jta-7

State the domain and range of y : Jl6 - -'

Use Simpson's Rule to find an approximation for the area enclosed between
r - ^

y - 416 - x' , and the x and y axes in the first quadrant using 3 functions values.
Answer to 2 decimal places.

(1)

(2)

(2)

(1)(tV\ ' What is the exact area of the region in (iii)?
.-,

(c) A curve y : /(x) is such that
d Y  - 3 x 2  - 4 x + c
dx

and it is stationary at the point (2, -5).

Find:

The value of c

The equation of the curve y:/(x)

Q)

Q)

(r)

(ii)



(Marks)

Question 8 Start a new page

(a) simplify r. ff#
(2)

A 2cm X

ABCD is a parallelogram where AD : 5cm, DC : 9cm.
DX and DY are drawn so that I-ADX = ICDY
AX: 2sm

T

(D

(ii)

Prove MXD is similar to LCYD

Find the length of BY

a)
a)

(c)Given y-3sir2;c

(i) What is the period of this curve?

(ii) Sketchthe curve y - 3 sin2x for 0 < x 12tr

(1)

a)

a)
(1)

(d) (D Graph y : lLr - 3l for 0( x ( 4 showing clearly the x and y intercepts
p4

>r(i) Hence, or otherwise, find I lb - 3ldx
JO

9

9cm



(Marks)
Question 9

(a) (i)

( i i)

Start a new page

S o l v e  2 x 2 - x - 1 : 0

Hence, or otherwise, solve 2 c o s 2 x - c o s x - l : 0 f o r  0  <x  <2 t r

( l )

(2)

(b) \

7 - \

\ ,1)0
,',N-\-

, n'*\'Y
| u '  { + -

t *
/ v

LABC is a right angled isosceles
An arc, centre C and radius 4cm

triangle with AB :

is drawn to cut the
BC :4cm.

side AC at D

(i)

(ii)

(iiD

Explain why IBCD is equal to 45o

Show that the shaded area ABD is 2(4 - 7T) cm2

Show that the perimeter of ABD is g J 2 + 7T )cm

Dan writes down the correct statement:

( l )

(2)

(2)

(c) Dan is doing the following question for homework:

"The areaenclosed by y:/(*) and the x axis is rotated about the x a"i) Find its volume."

volume - 27T l' tu*' - l2x3 + *a d*
Jo

Find the equation ofl(x)

Continue with Dan's question and find the volume in the question.
Answer in terms of 7r

(2)

(2)

&)
(iD



(a) Find the gradient of ,h@," y:

(b) A metal container of volum e 1024 7T cm' is to be made in the shape of a cylinder, closed at both
ends, with radius r cm and height h cm.

(i) Show that the amount A cm2 ofsheet metal used is given by

, 2048n
A : 2 i T r ' +

r
(ii) Find the minimum amount of sheet metal used.

(
i

(Marks)

(3)

(2)

(1)

a t  x :  -3

Question 10 Start a new page

(ii) Find

$ - x

is an odd function

END OF EXAMINATION

that f(x) : ("3 - i 
3

I ' ro3-*y3d*

(b) (i) Show

(2)

(4)
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