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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.

36

/ N\
13

/ N\
@ /q 2x2X 3X3

(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. 2
The sum of their three ages is 77 3

Find the ratio of Jay’s age to Kiaria’s age to Martha’s age.

Kt 2k + K-4=33
k-1 =73
4k = 84

K =21
M= 2x2 = 470
J=1-3= 14

R0 O O Turn over
P 4 9 3 0 8 A 0 3 2 0

J= -3

(Total for Question 2 is 4 marks)
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35

Y=\ 750

ABCD is 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.

L AFR=35° Copposike anas o opual
/ FeC = 35°  (alkernare angeS C2) ax
Zq_uak)
/ ARC = 105" ( cointeior an@ta& add to
130)

[ ABF= ZLARC — ZFRC
, - 105 - 35
S LABE = 3O

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

Each circle has centre O.
. 1 .
Daisy says that exactly 3 of the logo is shaded.

Is Daisy correct?
You must show all your working.

Area of the whole cirde:
(z 44343 =10 om

aNeo.= 7‘)(102' o IOOWan

Arep o Cirde with r (413)
=443 = Fem

oL = X 3T - 497 om*

Avay u! GO Wk = Qow .

o = Ax 42 = 167

Shadad \‘Qﬁ'\of\ = 4497 ~6R = 337?@7\1
5«1(%\0‘\ = é%l -

———

£, Daisyis incorreck -

IOO'Y 100 (Total for Question 4 is 4 marks)
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5 The table shows information about the weekly earnings of 20 people who work in a shop.

Weekly earnings (£x) | Frequency m\o mPX'P
150 < x < 250 1 200 200
250 < x < 350 11 Q00 3300
350 < x < 450 5 460 2.000
450 < x < 550 0 500 O

550 < x < 650 3 600 } 8O0

\okak 20 — 2300

(a) Work out an estimate for the mean of the weekly earnings.

Mean = _Zg=™ _ 330
=5 2P
_d6s
2 33

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.

P 4 9 3 0 8 A 0 6 2 0
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6 Here is a rectangle.

[ ] L]
2x + 6 5x—9

1 [
All measurements are in centimetres.
The area of the rectangle is 48 cm?.
Show that y =3

6= -9
C_ad
1o+ b= b ~2x

-~ - —_
19 6 = 3x~9 +9

| 15 = Qx ,
-3 5 = -3
le(\gw 2%x5+C = 10+6 =16am

Area = lxw
4¢ = l6x
J =16

3 :3

=6

e J:f)

(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 2 -1 O 1 2 3 4 5x

Write down one thing that is wrong with Brogan’s graph.

o lines gnowld ke

(Total for Question 7 is 1 mark)

P 4 9 3 0 8 A0 8 2 0

YVIUY SIHLNEILHM TON-Od VIUY SIHL NI 3LIYM LON Od

YIHY SIHENEILM LTON:OQ



DO:NOTWRITEINTHIS/AREA DO NOT WRITE IN THIS AREA

DONOTWRITE IN THIS AREA

PhysicsAndMathsTutor.com

8 Write these numbers in order of size.
Start with the smallest number.

0.246 0.246 0.246 0.246

0-24646 02466 0.240629¢ O 2%¢
3 G 2 !

(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. SPQd: d;d

Jomes spad = _SO - zokmfy T = €M
28

Timeo(Jaszto - 15w

—— ==k =4S min
cng 1Bk Wemh &

Peter Starts Smin agter o
46~ Smin = 40min — 20 ¢ o Pojer
3 chdem

Peses's spaad= 15 |
- - 5?(3 Aq-s - 22
> °%2.:45 - s
7 2 Tz M.

(Total for Question 9 is 5 marks)
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1

10 (a) Write down the value of 1002

IOO%‘ = %o = 10 10

t

(b) Find the value of 1253

(s{&.?) - 25

(Total for Question 10 is 3 marks)

11 3 teas and 2 coffees have a total cost of £7.80
5 teas and 4 coffees have a total cost of £14.20 ?-

Work out the cost of one tea and the cost of one coffee.
(D) a8t +2c =730 .
@ 5t +19¢ =14.20

Ox2 = 6b+4f = 18.60

%

@) 5t =14.20
£t - ).40

524 ¥ L= 14.20
F +Yc 2 \420

.30 4cz #-20 we 1-40
L‘\ l q‘}')-c CJ:: q[ ,go coffee £ "80 ....................

(Total for Question 11 is 4 marks)

P 4 9 3 0 8 A 01 0 2 0
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12 The table shows information about the heights, in cm, of a group of Year 11 girls.

height (cm)
least height 154 .

_ Jravkest heghk
median 165 - \ gq,\‘)_o
lower quartile 161 — \? (‘,
interquartile range 7
range 20 y

Uppes quartile
(a) Draw a box plot for this information. < ‘ 6‘ '\‘q :)6 8
Year 11 1T‘
Cr—
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.

~ T H

130 140 150 160 170 180
height (cm)

[
»

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

“,“,medfm“Aélcxu,Y\H\mS\x,lSm“ClGS‘cmS}gi‘ﬁmte(f(:hmﬁlﬁwlj
_______ C \6'516330\[\\ < oo tallr onoNxaae
T 1QR for YD €F) is Gssthom YF Gk

________ (165-164.S 210§ sothere is mae vouidtion
m Y7 ek height

(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.

30
47V 4@0-120
\S 450

N A 120 ples

X0

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 theprobability that the pie is a steak pie.
65
. rob =
5.5 L svekse <¢ € pro® ===

450
=y 5.-5x30
._5__—- = tﬂ - :55- IQS

15 450 £ 3 - 4sd

\J 168
X230

(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 =

15 x =0.436

x(k +1)
k-1

gre g T e

gs*x ] 0= <R
TRES

oct = KY-
o (k) = \6(&-\)
Y= X CKt)

—

24
Prove algebraically that x can be written as —

55
x=0- 4363636

10X = 4. d63634 ° ’
lmx:qg,g%@%@3

X
I
1000x 436 36 36 . 3

1600 x

-

436 .3¢ 3%
q.3¢>L

o)

10 X

190 - Li?:’l/. ~

(Total for Question 14 is 3 marks)

(Total for Question 15 is 3 marks)
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16 y is directly proportional to Yx
1
y=1 3 when x = 8
Find the value of y when x = 64
o {ox
L3 ~
\3 - kix ac=44
|
) J 3

ﬁ_

%z 2% ] q _23 - 3
S 3= 3

T s K :;L/

\’)__ .......... tjz __________ 3.

(Total for Question 16 is 3 marks)

17 n is an integer.

1 1
Prove algebraically that the sum of 5 n(n + 1) and > (n+ 1)(n + 2) is always a square number.

’l'): n Cntt) i‘__‘i Cn+1)CN+2) 4/n1+2n+n 12

l?l (nT+n + n1+3n+z)

= - +
/lQm ¥ Gn Z)
= Nt + ntl

(NF1)2 — thorgong £he answer
S GMVOMS & SqUAR mmber

(Total for Question 17 is 2 marks)

P 4 9 3 0 8 A 0 1 4 2 0

14

vauy SIHL NI LM LONOd V3dY SIHL NI ILIM 1ON Od

YIAY SIHLNIEILIIM LON.OQ



PhysicsAndMathsTutor.com

18
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19
M VA
L
A
E
>
/D\ | |
C

ABCD is a rectangle.
A, E and B are points on the straight line L with equation x + 2y = 12
A4 and D are points on the straight line M. 23 - ll" X
AE =EB

- -1
J= 6~ 5=

Find an equation for M.

E = xo = (0.8)
g - 8.,_0 = C['LO)

B= (0-12,646) = (-1, 1L)

AD s perperdianar to AB
EhOrQLON Smm s Ny resipriolof 7 =2
m=2 =12 y=12
t\-; = M +C 12 =24 +C
L= -\2x 2+C C= 736 = x 436

(Total for Question 19 is 4 marks)
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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 1-43 -1
Find the value of y when x = 45 Ccos O= |

3 = acoesO~+p

3 = OQtb

| = acosq90 +b cos 40=0
b= a=2

3- 2 0s45 +1|

4= Nﬁyl s 2+l

(Total for Question 20 is 4 marks)

6 —
21 Show that \/5 can be wri wrltten in the form a + h~/2 where a and b are integers.

G- J-§ &C\FL'“B
7 -1 x(ﬁ.-\-\)

601 +6 -V ~J— VL té 4202 -
2 +ir-J2 -1 | L+t

]
>
+
+
Ry

(Total for Question 21 is 3 marks)

17
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22 The two triangles in the diagram are similar.

C
xcm

B

gcm

A 12cm

There are two possible values of x.

Work out each of these values.
State any assumptions you make in your working.

%:8 =4 ax="7

—

8
C bo 2

The briongles are Similow so the langrtns aue
WML SUNe vtk o ‘-Qlﬂ

Or X+ -~ V232

—

= 12 3
Xt R = 15

L 3 g"
< +64 = 180 g_g.

= 2om
or |4-Som

(Total for Question 22 is 5 marks)
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23 Here is a rectangle and a right-angled triangle.

3x—-2

2x

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.

Area of vetongle Al of 1
= (3 -2Yx ) = V) R2X XX
= - Zp 2242 - X2

= R -5x32

IxT-5x42 Y’
2 —5x 2 YO

2>a Yy

2" — 4o - 4 DO
2x(x-2) - (x-2)

(2 - \3 C'sczb >0

<y o WL

X't be LYy outeuidthopme =<

Y"Q.(;\;Q}(\ BL §\) M bt (Total for Question 23 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS
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