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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 Write 36 as a product of its prime factors.
—

/\
/\

L x2x3Ix3

(Total for Question 1 is 2 marks)
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2 Kiaria is 7 years older than Jay.
Martha is twice as old as Kiaria.

The sum of their three ages is 77
N+
Find the ratio of Jay’s age to Kiaria’s age to Martha’s age.

Jn:jz X
Kiavia = ot + 7

Mortha = 9.(3(+'7) T Ax ¢4

<
X ¢ X +7 + Lx+\4t = 17

Jo,s-.: Y
e +21 =77 Kiari, = 14175 21
o LI { Mot = 2 (14) + 14

z 42
Yx = 56
=y <y J: k:W\2
. YRRV
LT T e

(Total for Question 2 is 4 marks)
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75°

ABCD 1is a parallelogram.
EDC is a straight line.
F is the point on 4D so that BFE is a straight line.

Angle EFD = 35°
Angle DCB = 75°

Show that angle ABF = 70°
Give a reason for each stage of your working.

Angle AFB = 35°  Verholly eppocke angles ort
equol

Ana\z FAR = 75° Dppos'\u ongles n a PomAana«rm

ore equxl.
Ana\.a ABF
75 +3% = 16° Ahﬂ\-u T l:m;.»d\a
1€0°- 110° = 70° gum to 180’

(Total for Question 3 is 4 marks)
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4 The diagram shows a logo made from three circles.

Az nr?
Each circle has centre O.
Daisy says that exactly % of the logo is shaded.
Is Daisy correct?
You must show all your working.
B Q Cirele Mediom  Circle Swoll Gl
2 2 2
A:TIX(ID') A:‘nx(?) A:T(x(‘-l)
= 100m Cm® = 48n em? = 6w em?

Shaded orta = Medwm — Crnold cucle
s~ 49qn -~ lbw

= 33n
shodad orri 33m_ 33 _ .. _
/, shaded = otod = ——""bon' > (00 = 33/

Va = 132= 0.3 x 100 = 333/ 33/ #033.3'/.

14
(Total for Question 4 is 4 marks)

5
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5 The table shows information about the weekly earnings of 20 people who work in a shop.
Mtd?:\ﬂ“f
Weekly earnings (£x) | Frequency | rywodpount s
U freq

150 < x < 250 1 200 926 0

250 < x < 350 11 300 3300

350 < x < 450 5 4ob 2000

450 < x < 550 0 S00 O

550 < x < 650 3 600 {860
(2) Work out an estimate for the mean of the weekly earnings. 7300

Meon = 739 s A Lige 365
AD pl

Nadiya says,

“The mean may not be the best average to use to represent this information.”

(b) Do you agree with Nadiya?
You must justify your answer.

Yes. The meon. ... oppected by ouwtbers.

(Total for Question 5 is 4 marks)

6 R0 O O
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6 Here is a rectangle.

[ L]
2x + 6 5x—9
2(s)+ &
=16
] []

All measurements are in centimetres.
The area of the rectangle is 48 cm?.

Show that y =3

Ax+6 = Sx-19
-2 —aﬂ‘.

C= 3x-~
+1 +9

IS = 32
=3 =
S==2

A-:',‘XW

g =16 X Y
<16 =16

3=y

(Total for Question 6 is 4 marks)
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7 Brogan needs to draw the graph of y =x? + 1

Here is her graph.

y=x>+1

5 4 3 22 -1 O 1 2 3 4 5x

(Total for Question 7 is 1 mark)
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8 Write these numbers in order of size.
Start with the smallest number.

0.246 0.246 0.246 0.246 0
0.246%6... 0.2466b... O.246246...

(Total for Question 8 is 2 marks)

9 James and Peter cycled along the same 50 km route.

1
James took 25 hours to cycle the 50km.

Peter started to cycle 5 minutes after James started to cycle.
Peter caught up with James when they had both cycled 15km.

James and Peter both cycled at constant speeds.
Work out Peter’s speed.

James

EE——

> D= SOkm
S T T= 2.5h
g2 =322 : 30 Lm/h

T 9.5
D:- ISkm
S= 90km/h N
- D =, _\é— T - - L‘S wns
T=-7 2.0 Hh "
Peter w2
%\ M + o - m—
TouS-5 = 4o mins 83 22z Fh
D= ISKtm
- b = 1S __ = IS x 3
T 2/ 2
= 4 22.5 km/h

A
22.S km /W (Total for Question 9 is 5 marks)
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(b) Find the value of 125°

U re)
125% - (Z‘J‘_’;Y

= (s as

= 25
(Total for Question 10 is 3 marks)

N100
11 3 teas and 2 coffees have a total cost of £7.80 =3 ?gbp
\0Q
5 teas and 4 coffees have a total cost of £14.20 X > 14120 P

Work out the cost of one tea and the cost of one coffee.

1St ¢ Ipe = 3960

3t + 2¢c = T80 xS
St + 4c = (42D =3 1St +12¢ = 4260
—2¢ = -360
--2 ~-2
c = \80p = £1.86
3t + 2¢c = T80
3t + 2(180) = 180
3t + 360 = 780
- 360 -3b0
3t = 120
w3 N £ Yo tea £....... .40
= = {.
* i “*oP coffeet .80

(Total for Question 11 is 4 marks)
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12 The table shows information about the heights, in cm, of a group of Year 11 girls.

height (cm) JQR = U@ - LQ
Range = largest - smallestcas: neight 154 7 =Uu& -16!1
20 = losgest - 1S4 median 165 T+1b1 = Ul:
- 166 - U
20 +184 = ! a # lower quartile 161
ITY em = lamgest
interquartile range 7
range 20
reotet g hi 174 em
(a) Draw a box plot for this information. u 168 em
Year 11 I iiHE igs I
\_i
130 140 150 160 170 180 ”

height (cm)

The box plot below shows information about the heights, in cm, of a group of Year 7 girls.
medan =157.5

/ Meohians
Year 7 | | T P P

" es ‘
130 140 150 160 170 180
height (cm)  |QR = 165 - 1§4.5=10.5

(b) Compare the distribution of heights of the Year 7 girls with the distribution of heights
of the Year 11 girls.

AAAAAAA TMMMA%MQ\(,WHJMJUWW
________ than  that . for . ysow T Gwls ...
...... 'Thcm:t—.wqwb:amasz 70(];1:
qraetle  than . thek . o YR .. Jul.c ____________________________________________________________

(Total for Question 12 is 5 marks)
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13 A factory makes 450 pies every day.
The pies are chicken pies or steak pies.

Each day Milo takes a sample of 15 pies to check.

The proportion of the pies in his sample that are chicken is the same as the proportion of
the pies made that day that are chicken.

On Monday Milo calculated that he needed exactly 4 chicken pies in his sample.

(a) Work out the total number of chicken pies that were made on Monday.

A . chitkoan pies

1S

L 1860 120

— - = ‘10 ....................................................................
s X 4so S

On Tuesday, the number of steak pies Milo needs in his sample is 6 correct to the nearest
whole number.

Milo takes at random a pie from the 450 pies made on Tuesday.

(b) Work out the lower bound of the probability that the pie is a steak pie.
L8 uge
[

[ [ [

s 53] 6 €5 7

-le

2
s.s "7 1l
plsteak pre) = —=—— = =7 N
X2 20

(Total for Question 13 is 4 marks)

12
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14 The ratio (y + x):(y — x) is equivalent to k: 1

Show that y = x(kkj—ll)
y+ x [ 4
——n——— _1_'
-
|

l(aux) = t(,‘j"")

y+x = ky-kx

Fi + kex
y+ot rhae = Yy
...3 ‘3

a4+ ke = |t.3-3
x(t+k) s d(K-‘)

< (k1) <+ (k-1)
:)c(lq-k) a((k-r\)
k-1 Y I3 T

(Total for Question 14 is 3 marks)
15 x=0.436

Prove algebraically that x can be written as —
S = 0.4363636.--

0% = 4.36363¢...

43.6836363--

Y 26. 363636¢--.

160
1000x

1]

]

16002 = 436,36
IOx = 4. 26

9900t = H432
< aq0 ~990

—

996 ~ 498 ~ SS

(Total for Question 15 is 3 marks)
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16 y is directly proportional to Yx

1
y=1€ when x = 8

Find the value of y when x = 64

——xm
Z
1
<
3

(Total for Question 16 is 3 marks)

17 n is an integer.

1 1
Prove algebraically that the sum of > n(n+1)and > (n + 1)(n + 2) is always a square number.

_:li-h(n-l-\) %(mz)
1\” ! —‘—-(n"’+2n+h+2)
= —n® + " =
__‘_.(nz+3n+2.)
W
3
—::tnz + -'ZY\
LI S 3, 4+
+ 1"\ 2

| —s (n+1)(n+)
T I (n-u-l)z . Squart wumber
Y

(Total for Question 17 is 2 marks)
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DONOT WRITE N THiS AREA

()
——
w | =

c»

Enlarge shape P by scale factor —% with centre of enlargement (0, 0).

Label your image Q.

(Total for Question 18 is 2 marks)

J
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19

ABCD 1is a rectangle.

A, E and B are points on the straight line L with equation x + 2y = 12
A and D are points on the straight line M.

AE =EB

Find an equation for M.

L ysmx +C Pont B
2q=z12 .‘)C-\-O.(O):\?-
?:: J -_ o 2 =12
Qy= - + 12 (12,0)
<2 = )
y: "‘5_'11 +6
Point A m
.__-(—-‘-)——B) avdw\-} = porp. b L
‘0 -1 - 3 Bquation: y= 23-26
= (12, -12) Yz dx+c
~1a=aln) +c
-12= 34 +c oy =ax-36
-4 -24
-3 z¢e (Total for Question 19 is 4 marks)

16
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20 The table shows some values of x and y that satisfy the equation y = acosx® + b

X 0 30 60 90 120 150 180
y 3 1+ 43 2 1 0 1-3 -1
cos X | 3 4 o)
Find the value of y when x = 45 2

0O 20 4S 60 90
sin ol 2 3 4

wsﬁqs 21 O

o

2
()
y=o cof '+ b | = a cos(d40) +b gz deas k&
)+ b tzalo)+h 3 Jcos(“S')*‘
3 :=a cos(o) ¢+ Lz b ( )”
3= a(\':i-b 3:atb 3 g
3=at 3za1
';,0" Nz Ay

(Total for Question 20 is 4 marks)

21 Show that \/— can be written in the form a + b+/2 where a and b are integers.

-JEJ‘JIfL = udz +2
- \1_4-[ a + bd2
/T’ 2 b 403
ﬁ- oz2 bzl

¢z ;+5-~F" -8
2 #d2 -2 -1\

6V2+ 6 -4 -242
1

(Total for Question 21 is 3 marks)
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22 The two triangles in the diagram are similar.

C
xcm
B
8cm
D
A 12cm E 3cm —y
— 15Cm
There are two possible values of x.
Work out each of these values.
State any assumptions you make in your working.
AE and AD e AB and AD
AE x SF = AD AR x SF = AD
3 IS
sF= 12 -2 SF = 5
2 4 8
%x_é_: i?-_-\of,m |17§.L5-:11-S
Y oy ’
AC < 10em AC: 22.Sem
10 ~8 = dem 22.5-8 = t.Sem
m = a x < lq"s
(Total for Question 22 is 5 marks)
18
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23 Here is a rectangle and a right-angled triangle.

3x-2
2x
x—1
0\
X
All measurements are in centimetres.
The area of the rectangle is greater than the area of the triangle.
Find the set of possible values of x.
{
Avea nt.-l-unalz = [ xw Area tnongle = 7 bh
s (m"ll) - .-'—m x2XL
) g 2
- 3‘.:."..’)_3;-3&‘\'7. T -be-z
— 2
T 3x2-Sx+2 = 2t
Aea vecangle > Ao trangle
- =0
Yt -Sxe+L > ot (2£“‘)(°° 2)
x2 ~x? 2x-1=0 o-2=0
- e+l +2 +2
2%*-%x+2 > O _29--"""(_,_2 scc 2
2x2=Y oC = Lz
L x>2
i ®x< 2 /
v N o must be 70
2 2 oo >2
2x? - x;’-— Yox + 2 X
ey T x>2
oe(20c-1) -2(22-1)
( 21’.—’) ( x- 2,) (Total for Question 23 is S marks)

TOTAL FOR PAPER IS 80 MARKS
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