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Answer ALL questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 Find the highest common factor (HCF) of 54 and 120

54 l20

@Q@é\o s
o
us::: ,:23:? :\ XS
HeF= 2 x3 £
I

(Total for Question 1 is 2 marks)
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2 There are only red counters, white counters, blue counters and green counters in a bag.
Chris is going to take at random a counter from the bag.

The table shows the probability that he will take a red counter and the probability that
he will take a white counter.

Colour red white blue green

Probability 0.3 0.1 =1
2 |

There are twice as many blue counters as there are green counters in the bag.

(a) Work out the probability that Chris will take a blue counter.
| = (0.3+6-1)
]- 0.4 = 0.6

B:G

2: 1 B:G
0.6 =3 :=0.2 -/ 0.4 :0.2 0.4

There are 45 red counters in the bag.

(b) Work out the total number of counters in the bag.

4s <+ 0.3
x10 X0

4so <=3 =150

(Total for Question 2 is 5 marks)
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3 (a) Complete the table of values for y=x"+x—4

X -3 -2 -1 0 1 2

y 2 =2 4 -y -2

—~
y= (-1)’+(-2'd y= (o{’w (0)-4
T 4-2-4 -4
s -2

b) On the grid, draw the graph of y =x*+x—4 for values of x from —3 to 2
( g graph of y

y= (1)11- (2) -4

f41-%

-2

(Total for Question 3 is 5 marks)
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4 There are 280 chocolates in a box.

There are only dark chocolates, milk chocolates and white chocolates.

1
; of the 280 chocolates are dark chocolates.

The number of milk chocolates : the number of white chocolates = 1:3

The number of white chocolates : the number of dark chocolates = n: 1

(a) Work out the value of n.
You must show all your working.

Dark = -.'7 of 280
* 280 =17
= 4o
Mk & Whie = 280 - U0
= 240
m: W w:0
b2 180: 40
Total 4 porks =40 =40
054 = 60 5 = |
m:w
b0 180 Sy . ows

10 milk chocolates from the box are eaten.

(b) Does this affect your answer to part (a)?
Give a reason for your answer.

(Total for Question 4 is 6 marks)
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5 Work out 5.7 x 10°+9.8 x 10’
Give your answer in standard form.

5.7 X \0O
= S70

5.7 x \O°

9.3 x 108 = 9.8 x1000
< 9800

'q9800
+ S70

10370

(Total for Question 5 is 3 marks)
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6 AB, BC, CD and DE are four sides of a regular polygon with z sides.

A
B

6
C “h X
_w 90°

90° L)

BCX is an equilateral triangle.

CDYX is a square.

Work out the value of ».
You must show all your working.

e

Intertor o.nalc = (0" + 9q0°
= 150°

180° - 150°
30°

Exterior angle

3¢60°

Extenor omalc =

1y

n

30° =

n-=< 3‘0. : 1
30°

(Total for Question 6 is 4 marks)
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3(2-m)

(2 —m)"

S(Z-m)(}r‘)
(2-+7)

(b) Solve 7+x < 5%—8

7 (a) Simplify

X2 X2

I+2x €& Bx-16

-2x -2x

14 £ 3x-16
+ 16

30 £ 3x
3 =3

0 $ X
oR
x > 10

(c) Solve 9 <2y+4<12

5(?.348
<2 =2 =2

2.84 y<kh

P 7 6 4 6 3 A 0 8 2 0

t 3(2-m) = 6-3m

(Total for Question 7 is 6 marks)

L]

YIHV SIHLNIZLIHM LON Od V3YY SIHLNIILIHM 1ON Od

Y3dY SIHLNIEILIIM LON Od



“DONOT WRITE IN-THIS AREA - DO NOT WRITE IN THIS AREA

DO NOT WRITE IN THIS AREA

7

8 ABC is aright-angled triangle.

AEC and ADB are straight lines.
ED is parallel to CB.

(a) Prove that triangle ABC is similar to triangle ADE.

‘,4';9'4 A 8§ common

. Ar\gh AED = anele. ACB wvre.sponaliog argles are fﬁ“""
; Av3|¢ ADE = angle = ABC corrupandt'vg wa'&l are equal.
3 u‘u.d wﬂlu. o
ED=20cm CB=30cm AC=18cm
(b) Work out the length of EC.
CB
Seole fa.o'l-n = Ep ° —:—:' = 1.5
AE = AC = 1.5
= I8 = LS
x10 x10
= 180 <15
s 12 em
EC = AC - AE e
= 18 -12 (3)
= b6em (Total for Question 8 is 5 marks)
§ J
9
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1
(b) Enlarge the triangle by scale factor 5 centre (—1, —3)

(2)
(Total for Question 9 is 4 marks)
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10 Prove that the difference in the squares of two consecutive even numbers is always
a multiple of 4

Even = 2n , 2n+ 2

(2)* |, (2n+2)]

Sqauls

Digperence = (2n+2)% - (2n)?

(e liz) - ()
\<_~

YnZ+4n + 4nel - Yn?

nts 8n+ 4 - Yn?
8na+
Y(2n ¢ 1) .. mulbple 0 4

(Total for Question 10 is 3 marks)
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( N
11 T is inversely proportional to w.
‘w is directly proportional to the cube root of d.
‘When w=6,7=20
When w=1,d=8
Find the value of d when 7T = 48
T« W w o Yd
T = —:%— w =k 3ﬁ
20 = TK | = k x SJ-E
x 6 26 | = kx?2
120 = k = 2
. g
. o,
W Tk
®: 5
120
= 240
3N T e
120 Vq =S
48 =
'II 2{d d- 83
yg = 240 = 1S
Yd
48 3d - 240 a-. 125
(Total for Question 11 is 5 marks)
L J
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12 The graph shows the velocity, vm/s, of a particle ¢ seconds after it starts to move.

A
60

50

40
Velocity (vm/s)

20

10

0 >
0 1 2 3 4 6
p2

5
T2 Tﬁg(t @coﬁ%&) 2 4

(a) (1) Work out an estimate of the gradient of the graph at =3
You must show how you get your answer.

- yl'g' (laZ’-) ("’)52)
m:= —:—t—;';'; x, Y, X, Y,
= 52 -22
4 -1
D)
& 10
= 10

(i1)) What does this gradient represent?

................. Rate o &hug.no*vuoagokaaduatwn
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(b) Work out an estimate for the distance the particle travelled in the first 6 seconds.
Use 3 strips of equal width.

(a+b) (a+b)

® n: zbh @n- — *h @nr: —xb
|
T — 2 x30 -
2 T = (30 + 50) = (so+e0) .
S~ T x2
= 30 2
= N0
: Jo x2
= 80
Total = 30 + 80 + 110

220 m

(Total for Question 12 is 7 marks)
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13 x=02 y=0.681

Work out the value of xy.
Give your answer as a fraction in its simplest form.

«® = O.i 32 O.Géi
0% = 2.9 10g="6.81

100y = €8.18

9.2-0.2= 2 1000z

Q = 2 IDDDU- |OJ s qu\l’
2 .. ",
Xz g (§1.81 - £.81 = 675
%03: £€76
= 675
d 990
2418
X35 1 7 a0
= 1350
8910
= 1s 7V 3
g 38
< §§. (Total for Question 13 is S marks)
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14 There are nine balls labelled 1 to 9 in a box.
Lee will take at random two balls from the box.
Lee says,

“The probability that the sum of the numbers on the two balls will be an even
number is greater than the probability that the@eduéb of the numbers will be an

even number.” MMAHPWn

Is Lee correct?
You must show how you get your answer.

P 2 @® 4 & ¢ @ & A9

Even Sum Bven Prduct
0dd + 0dd Even x odd
Even + Bvan 0ad x even

Tven x even

S y 20
P(OO): —q-x ? I—P(OD): | - 22
. 1 : 52
172 72
52
(even pvodud)= -
. 3 P 72
p () = 2 4 =
q 3
)
)3 52 _ 32
Ne. 772 72
( )- ._o-.'._"z-
pleven sum) = — =2
. n
-

(Total for Question 14 is S marks)
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15 The histogram gives information about the weights, in grams, of some biscuits.

A
12

| |

| i
Frequency 6
density
ﬁ
- 8150
; 1
T
100
2 50 80
3 30
&0 i d="l—a* L >
Oh 10‘ 20 30 0 240 re 50 ﬁgO
- — > &
10 20 Weight (grams) 15 1S

One of these biscuits is taken at random.

Work out an estimate for the probability that the biscuit will have a weight
between 20 grams and 40 grams.

Frequany =  class width x  {requeny dencily

Total biscutts = 30 + 180 4 120 + 150

= U§o00
204 > 40g = 50 +80
= 130 130
wel_ 80 400
Ph b‘b\hb 0D (Total for Question 15 is 4 marks)
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35
16 (a) Rationalise the denominator of ﬁ

Give your answer in its simplest form.

35 7 3¢{7
—_— —_— 2 — =z 5
= X = - J7

V27 —1

NG can be written in the form a + b+/3 where a and b are integers.

(b) Work out the value of @ and the value of 4.

m = J—‘I_kr;
= 3443
3J3

343 -\ 2+ 43 (343 -1)(2 +J2)
2- 13 143 (2-43)(2 +43)

63 +9 - 2 -3
4 +243 =293 ~3

z 53 +7

! a= 0
- 5V3 +7 b= 8
s 7+5f3_

(Total for Question 16 is 6 marks)

Turn over for Question 17
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17 gx)=1-3x hEx)=2x"—1

Show that 3gh(x) + hg(x) = 0 has just one solution for x.
v

ghlx)= 1-3(2x%-1) hglx) = 2(1-32)" -1
= | -6x*+3 = 2 (1-32)(1-3x) - 1
: 4 -bx? = 2(1-3%~3x +9x2) -1
sghlx) = 3(4-6x?) S 2(1-6x 922) -
= 12-18x2 = 2-122 4+ 18x%-1

] = 12% + 1822

[2- 195 M- 122 + 182" = 0

13 -12x =0
-]22x = -13

x= 13
12

(Total for Question 17 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS
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