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READ THESE INSTRUCTIONS FIRST

Write your name, class and index number in the spaces on the top of this page.
Write in dark blue or black pen.

You may use a pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fluid.

Answer all questions.

If working is needed for any question, it must be shown with the answer.

Omission of essential working will result in loss of marks.

You are expected to use a scientific calculator to evaluate explicit numerical expressions.

If the degree of accuracy is not specified in the question, and if the answer is not exact, give the answer to
three significant figures. Give answers in degrees to one decimal place.

For 7, use either your calculator value or 3.142, unless the question requires the answer in terms of 7.

- The number of marks is given in brackets [ ] at the end of each question or part question.
The total number of marks for this paper is 50.
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For 1  Expand and simplify e For
Examiner's . Examiner's
U.
*¢ @ (2x-5)x+5) Uoe
(b) 3(x—-3y)
_ Answer : (a) (1]
(®) 2]

2 Factorisecompletely.

(@ 3x*+7x-6
(b) 162-128y*
(©) 1-a’-ab-b

Answer : (a) [2]

(b) (2]

(© [2]




For 3  Simplify each of the following. For
Examiner's Examiner's
U Use
¥ @  5a%x6(ab)

15ab*

®) 3x+9  (x+3f
x+1 xX*+4x+3

Answer: (a) [11
(b) 12]
(c) [31
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For
Examiner's
Use

4

5

Solve each of the followingl g,_quations.

(@ (2x+1)(x—3)=0
M) (x+2f-2x=7

Answer: (a)

)

Solve the simultaneous equations.

2x+3y=-25
3x—-4y+25=0

Answer: x=

[1}
(3]

[31

For
Examiner's
Use



For
Examiner's
Use

5

(a) . 1 1 1 For
Make s the subject of the formula —4-—=-. Examiner's
r s t Use
M) Given that Va® +b =c+1, -

(i) express ainterms of b and c.
(ii) Hence, find the exactvalue of @ when b =—5 and ¢ = 3.

Answer: (a)

(bi)

(bii)

[3]
[2]
‘Al

[Turn over



For 7 A mapis drawn to a scale of 1 : 5000. For
Examiner's o Examiner's
Use Use
(a) A rectangular car park has a length of 10.5 cm on the map. Find the actual

length of the car park in metres.

(b) A circular pond has an actual area of 1 500z square metres. Find the area of
this circular pond on the map, giving your answer in terms of 7.

Answer: (a) m [2]

(b) . cm® (3]

8  Rachel threw a ball upwards from the ground.
Given that the height of the ball, Ametres, from the ground after £ seconds is

given by the equation # =30¢—6¢%, find the time taken for the ball to hit the
ground.

Answer : s [3]




For
Examiner's
Use

9

pis inversely proportional to the cube of 4.
(a) Given that when p =35, g =2, express p in an equation in terms of g.

(b) Itis known that p = @for a particular value of g.
Find the value of pin terms of 6, when this value of g is halved.

Answer: (a)

(b)

el

For
Examiner's
Use

[2]

[Turn over



For
Examiner's
Use

8

10  In the figure below, AABC=AXAY, AB=90cm, AC=50cm,
LAXY = 89'and /BAY= 125

A
90 ¢ <%

Write down the length of XY.

5

@
(b) Find £XAY, stating your reason clearly.

(¢) Find AC:CX.

Answer: (a)

cm

(b)

(c)

[1]
[2]
[2]

For
Examiner's
Use




9

For 111 In the figure below, ABAC is similar to ACED. For -
Examiner's Given that AC = 10 cm, DE = 6 cm, AB = 6 cm and ZDCE =90°. Find Examiners
D
A
10 cm
6cm
6 cm
B 8 cm E ¢
{a) Find ZABC.
(b) Calculate
(i) the length of EC,
(ii} the area of ACED.
Answer: (a) ° 1
(bi) cm_ [2]
(bii) em’  [2]

~ End of Paper ~



Answer Key

la 2x* —5x* +10x—25 b | 3x* -18xy+27¥"
2a (3x—2)(x +3) 2b | 2(9+8y)9-8y) 2¢c | (a+1)f{i—a-b)
3a 2a°b 3b 3 3c 2
(x+l)(x—l)
4a 4b x=-3 or x=1
xX=—— or x=3
5 x=-5, y=2.5
6a =t 6bi a=sflc+1) —b 6bii | 5 =421
r—t

Ta 525m 7b I 4

?Cm
8 t=5 Oa 40 9b p=86

7

10a | 50 cm .. |10b .| £XAY=125°-89°=36° | 10¢ [5:4"
11a | 90° 11bi [3.6cm 11bii | 8.64 cm”
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For
Examiner's
Use

Expand and simplify

(a)

()

(2)

(®)

(2x- 5)(Jc2 + 5)

3(x—3y)

(2x - 5)(J|:2 +5)

= 2x* ~5x*+10x-25 [BI1]

3(x-3y)

=3(Jc2 —6xy+9y2) or (3x-9y)(x—3y) [M1]

= 3x* -18xy+27y* [Al]

Factorisecompletely.

(a)
(b)
()

(a)

(b)

(©

3x1+7x-6
162 —128y?
1—a*—ab-b

3x*+Tx~6

=(3x-2)(x+3) [M1, Al] or [A2]

162 -128y*
= 2(81-64y?) M1]

Answer :

= 2(0+8y)9-8y) [Al]

1-a*—ab-b

=(1+a)t—a)-bla+1) MI]
= (a+1)1-a-b) [Al]

Answer :

(a)
(b)

(a)
)]

(@

By
[2]

[2]
[2]
[21

For
Examiner's
Use



For
Exagminer's
Use

3  Simplify each of the following.

@ 54%bx6(ab)
15ab°

(b) 3x+9 | (x+3Y
x+1 x*+4x+3

(@ 5425x6(ab)f

Toab” =2a’b [B1]

(b) 3x+9_:_ ()c+3)2
x+1  xX*+4x+3
_3(x+3)x(x+3](x+1)
x4+l (Jc+3)2
=3 [Al]

M1]

() 1 x-1

x—1+(1+x)(1—-x)

= x1—1—(1+i)h(-31—1) [M1- change of sign]
_ x+1-x+1
- (JC-l-l)(JC—l)
_ 2

T (x+1)(x-1)

[M1-common denominator]

(Al]

Answer : (a) . (1]

(b) [2]
(c) (3]

For
Examiner's
Use



For
Examiner's
Use

Solve each of the following equations.

@ (2x+1)(x-3)=0
M) (x+2f -2x=7

@ x=—% or x=3 [Bl]

®) (x+2P-2x=7
x*+2x—3=0 [MI]
(x+3)(x~1)=0 M1]
x=-3 or x=1[Al]

Answer: (a) (1]

(b) [3]

Solve the simultaneous equations.

2x+3y=-2.5
3x—4y+25=0

2x+3y=-25 - (1}
3x—-4y=-25 —————-(2)
%3, 6x+9y=-75--—-(3)

@)x2,  6x—8y=-50 ——mm-(4)
(B)-@), 17y=425
y=2.5

Sub y=-2.5 into (1),
2x+3(2.5)=-25

x=-5

Answer: x= , Y= _ B

For
Examiner's
Use



For
Examiner's
Use

5

@ Make s the subject of the formula +++= %
r &
(b)

(a)

(®)
M

(i)

Given that va? +b =c+1,

(i) expressaintermsofb andec.
(ii) Hence, find the exactvalue of 2 when b =—-5 and c = 3.

-+

It
~ s g |
| I

bl B R

M1]

— [MI]

rt
s=—"1 [A1]
r—t

@ [t |

Ja® +b=c+1
a+b=(c+1 [M1]
a’=(c+1) b

flc+1f~b [Al]

a

a

/B +1P +5=xZ1 [BI)

Answer: (a)

(bi)

(bii)

(3]
2]
1]

For
Examiner’s
Use



For
Examiner's
Use

A map is drawn to a scale of 1 : 5000.

(a) A rectangular car park has a length of 10.5 cm on the map. Find the actual
length of the car park in metres.

(b) A circular pond has an actual area of 1 500z square metres. Find the area of
this circular pond on the map, giving your answer in terms of 7.

(a) 1cm--——-—---5000cm
1cm -—--ee S50m [Ml]
10.5cm -—-—-----525m [Al]
) 1cmi e 2500 m* [M1]
zZx1500 4 2
1 500m 1
2500 ¢ m” [M1]
=%?m€ (Al]

Answer: (a) m_ [2]

(b) cm®  [3]

Rachel threw a ball upwards from the ground.
Given that the height of the ball, hmetres, from the ground after ¢ seconds is

given by the equation s =30¢—6¢*, find the time taken for the ball to hit the
ground,

h=6t(5-£)=0 MI1]

t=01(rej) or £=5 [Ml]

t=5 [Al]

Answer :

S [3]__

For
Examiner's
Use



7

pis inversely proportional to the cube of g.

(a) Given that when p =5, g = 2, express p in an equation in temus of g.
(b) Itis known that p = @for a particular value of g. Find the value of pin terms
of 6, when this value of g is halved.

_k
@ 7
s=X r=
_-2-3-:>1c_40 M1]
40
p=— [Al]
q

(b) Whenq=a,p=9:>9=4—?-
a
40
—a
2

p= 8(@) =88 [Al]
a

Whenq:%a, p= [M1]

Answer : (a)

(b)

(2]

2]
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Use

8

10 In the figure below, AABC=AXAY, AB=90cm, AC=50cm,

ZAXY = 89"and ZBAY= 125

(a) Write down the length of X7Y.
(b) Find ZXAY, stating your reason clearly.

(¢) Find AC:CX.

(@) XY=50cm [B1]

(b) ZBAC = ZAXY =50 [M1]
LXAY = 125°-50°=75° [Al]

{c) AX=AB =90 cm [M1]

CX=90-50=40cm
AC:CX=35: 4 [Al]

Answer: (a)
(b)
(c)

cm

(11
[21
[23

For
Examiner
Use

s
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Examiner's
Use

9

(@)
)]

(a)
)

6 cm

11 In the figure below, ABAC is similar to ACED.
Given that AC = 10 c, DE =6 cm, AB=6 cm and #DCE =90°. Find

10 cm
6 cm

D

Find <£ABC.

Calculate

(i)
(ii)

the length of EC,
the area of ACED.

ZABC =90° [BIl]

(1)

(1i)

EC _DE

AB AC

EC 6

= 1
6 10 (M1

EC=36cm [Al]

DC 6
=== 1
8 10 (M)

DC=48cm

Area of ACED = —}):x3.6><4.8 =8.64 cm® [Al]

8 cm E

Answer: (a) ° [1j
(bi) cm [2]
(bii) e’ [2]

~ End of Paper ~

For
Examiner's
Use
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. (b). Two quantities, pand ./q, are in direct proportion. When q is increased by

The area of a reservoir is 180000 m?. It is represented on a map by an area of 2 cm’.
(a) Express the scale in the form 1: n.

(b) Given that the shoreline of the reservoir is 5.4 km. What is the shoreline on
the map?

(a) Two quantities, y and x%, are in inverse proportion.
If the difference in the values of y when x =5 and when x = 10is 1.2, find
(i) anequation connecting x and y,

(il) the value of y when x = —2.

h%, the percentage increase in p is 200%. Find the value of #.

Expand and simplify the following.
@ @Bx—53x+5)

() B-»(7+4y)

Factorise the following completely.
(@) 12x°y-18x*y* +6xy°

M) 16—{c + 2d7

(a) Factorise 2x 4+ 13x + 15

(b) Hence, write down the factors of 21315.

6x—2z

Given y= 3
Z—x

(a) Ifz= —3andy =2, find x.

(b) Express z in terms of yand x.

[2]
(2]

[2]
(1]

o -["2»]‘ PO

()
(2]

(2]
(2]
[1]
[2]

[2]
(2]



10.

Simplifythe following.

@@ _3 x
4x+2 2x2—-3x—2

(b) [ x-—-6 _1]+ x>

x2—x—6 4-—x*

(3]

(3]

It is given that x =5 is a root of the equation 4x%+kx —15 =0, where k is a

constant. Find,
(a) thevalueofk,

(b) the other root of the equation.

[2]
[2]

The area of a rectangle is four times the area of a square of side (x + 1) cm. The length

and breadth of the rectangle are (3x + 5) cm and (3x — 1) cm respectively.

(a) Form an equation in x and show that it reduces to5x2 + 4x — 9 = 0.
(b) Solve the equation.

(¢) Hence find the area of the rectangle.

The radius of a small circle is (p — 2q) cm and the radius of a big circle is
(5p — 12g)cm. The radius of the big circle is twice the radius of the small circle.

(a) Write down and simplify a linear equation connecting p and g.
(b) If the sum of the circumference of the two circle is 16 & cm.

Write down and simplify another linear equation connecting p and g.
(c) (i) Find the values of p and g.

(ii) Hence, find the radii of the small circle.

[2]
(2]
[2]

[1]
[2]

i3]
(1]



11. In the diagram below, AB, DC and XY are parallel to each other. AC and BD meet at X.

It is given that trangle ABX is similar to triangle CDX.
A i

Giventhat AB=18cm, DX =6cm, XB=9 cm and XY =7.2 cm, find

(a) thelength of CD, [2]
(b) Area of ACXY [2]
Area of trapezium XABY

~~~End of Paper~~



Answers

la_ | 30000cm_ 6a |-3
b [18cm 6b x(6+)
Z=—
3y+2
2a ) . 7a x—6
xZ
22x 4+ 1) (x —2)
(ii) 10 7b (2—x)*
- x{x —3)
2b | 800
8a k= —17
3a | 9x%-25 8b _ 3
x=-y
3b 21+ 5y —4y?
9
% X=—gorx= 1
da 6xy(2x —y)(x—y) 9¢ | 16 cm”
4b [4 — (c—2d)][4 + (c — 2d)]
10a|3p—8g=0
Sa (2x+ 3)(x +5) 10b| 3n—79g=4 (2)
- . Z
e 2
(11)2;
11a | 12cm
11b | 4

21
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2

The area of a reservoir is 180000 m”. It is represented on a map by an area of 2 cm’.

(a)

Express the scale in the form 1 : n. 2]

(b)

Given that the shoreline of the reservoir is 5.4 km. What is the shoreline on | [2]

the map ?

(a)

2 cm” = 180 000 m*

1em 2 =90 000 m?

lcm =v90000 [M1]
=300 m
=30000cm [Al]

(b)

5.4 x1000x100

Shoreline on map = 20 000

A aty

(M1}
=18cm [Al]

(a)

Two quantities, y and x°, are in inverse proportion.

If the difference in the values of y when x =5 and when x = 101is 1.2, find

(i) | an equation connecting x and y, [2]

== [Al]

(ii) | the value of y when x= —2. [1]
40
YT
=10 [B1]




(b)

p=k/q

_ ’100+h
3p=k oo 1

h =900 - 100
= 800

Two quantities, p and \/qare in direct proportion. When g is increased by
h%, the percentage increase in p is 200%. Find the value of h.

900 =100+h

[2]

Expand and simplify the following.

(@)

(3x—5)(3x +5)

=9x%-25[B1]

(1]

®)

B-»T+ )

=21+ 12y — 7y — 4y? [Ml]

=21+ 5y — 4y? [A]]

2]

Factorise the following completely.

12x°y-18x*y* +6xy°
= 6xy(2x2 - 3xy + y2)[M1]

= 6xy(2x — y)(x — y)[Al1]

[2]

16 — (c-2d)7

=42 — (c - 2d)’[M1]

2]




*[4 — (¢ — 2d)][4 + (c — 2d)]{A1]

(a)

Factorise 2x% + 13x + 15

=(2x +3)(x +5) [Bl]

{1]

(b)

Hence, write down the factors of 21315.
21315 =2(10 000) + 13(100) +- 15 [M1]
= [2(100) + 3][100 + 5
=(203) (105) [Al]

(2]

" | Given y=

6x—2z

3z—-x

(@)

Ifz= —3andy =2, find x.

_6x—2z
3z—x

6x—2(-3)

2= 3(—-3)—-x

(M1]

_ 6x+6
T —9—-x

2(-9—x)=6x+6
—-18—2x=6x+6
—18—6=6x+2x

—24 =8x

= -3 [Al]

(21

(b)

Express z in terms of y and x.

_6x—-2z
3z—x

(21




y(3z—x)=6x-2z
3yz—xy=06x-2z [Ml]
3yz+2z=06x+xy
2By+2)=x6+y)

_ x(6+y)
2= Syaz [Al]

Simplifythe following.

(a) 3 X
dx+2 2x*—3x-—-2

3 x ]
T 2(2x+1) DMl

3(x—2)-2x

s ———~  [MI]

2(2x+1)(x—2)

3x—6 —2x
202x + 1)(x — 2)

x—6

(3]

[x-6=(x*~x-6) A=
(x—3)(x+2) 2

X

_'x—6—x2+x+6]x(2+x)(g—x)

(x—3)x+2) x*

(x—3) :

X

___HZx—xz]X (2-x)

[M1]

= el
B [ x-6 x? [3]
__(x—3)(x+2)~j|74—x2 M)




=[x(2—x)]x2—-x =[(2—x)2:| [A1]
(x=3) x* x(x—3)

It is given that x =5 is a root of the equation 4x2 + kx — 15 = 0, where k is a

constant. Find,

(a) | the value of k , [2]
4x2 +kx—15=10
4(5%) + k(5) — 15 = 0 [M1]
100-15+5k =0

85+5k =0

= —17 [Al]

(b) | the other root of the equation. [2]
4x2 —17x—15=0
(4x+3)(x—-5)=0

(4x+3)=00r (x—5)=0 [M1]

dx = -3 or Xx=93

x = —% [Al]

The area of a rectangle is four times the area of a square of side (x + 1) cm. The length

and breadth of the rectangle are (3x + 5) cm and (3x — 1) cm respectively.

(a) | Form an equation in x and show that it reduces to5x% + 4x -9 =0 [2]
4(x+1)*=Bx+5Bx—-1) [MI]
4(x* +2x+1) =9x% —3x +15x—5
4x* +8x+ 4 =9x*+12x -5 [Ml]

5x%2+4x—9=0 {[proven]




®)

Solve the equation and find the area of the rectangle
5x2+4x—-9=0
Gx+9DNx—-1)=0 [Ml}]
(5x+9)=00r (x—1)=0
5x=—9o0rx=1

x=—Zorx=1 [All

(2]

()

Find the area of the rectangle.
Area of rectangle =4(1 + 1)? [M1]
=16 em’[Al]

[2]

10.

The radius of a small circle is (p — 2q) cm and the radius of a big circle is

(5p — 12¢)cm. The radius of the big circle is twice the radius of the small circle.

(@

Write down and simplify a linear equation connecting p and g.
2(p—2q)=5p—12q
2p—4q =5p—12¢q

3p—8q=0 (1) [Al]

1]

(b)

If the sum of the circumference of the two circle is 16 & cm.

‘Write down the pair of simultaneous linear equations connecting p and g.

2n(p —2q) + 2n(5p — 12q) = 16z
2n{(p — 2q) + (Sp — 12q] = 2n(8) [M]
P—2q+5p—12q=8

6p—14q=18

3p—7q9=4 () [Al]

(2]

(©

(i) | Find the values ofpand g.
Eqn (1) -Eqn (2)
—8q—(—7¢) =0—4 [MI]

31




—q=—4
q=+4%

Substitute g = 4 into equation 1 [M1]
3p—8(4)=0
3p—32=0
3p =32

32
P=73

p =102 [Al]

(ii) | Hence, find the radii of the small circle. [1]

Radius of small circle

=p—2q
=102-2(4)

2
= 2; (B1]

11.

In the diagram, AB, DC andXY are parallel to each other. AC and BD meet at X. It is

given that AABX is similar to ACDX
A

Given that AB= 18 cm, DX =6 ¢cm, XB=9cm and XY = 7.2 cm, find




(a) | the length of CD, [2]
AB  BX
o s CD DX
= s Mil
18x6=9x%xCD
CD =12 [Al]
(b) Areaof ACXY
Areaof trapezium XABY {2]
7.2
T182 72" M
_4
21
(A1]
Or
Areaof ACXY _ E)z
Areaof ACAB 18
Areaof ACXY ( 4 J
=l — | [m1]
Areaof ACAB \25

Areaof ACXY 4

Areaof XABY 25-4
{A1]

~~~End of Paper~~
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