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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 (a) Simplify (*)
1y . brockets so

(%3 f = C N (ndicen fY\U“TlPlEj ¢15 @

(b) Expand and simplify 4(x + 3) + 7(4 — 2x)
G (ser3) « H(U-12) Q expond brackets

+19 *18-14
(D U +19 x '2 coleck (ke
40 -10x &erms

(c) Factorise fully 15x° + 3x% pl/u){ &3.0&’0/‘3 CoOW\ VA _OY\
o et fermys ! boba,

terms lhove 32,
® 2 (S + 3)

.. Cake ouk Lockor of 3’1}(61“9> @

(Total for Question 1 is 5 marks)
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Follow Bne
-2 poasin af o

-3 - Single vertey:

(Total for Question 2 is 2 marks)

3 The length of a football pitch is 90 metres, correct to the nearest metre.

Complete the error interval for the length of the football pitch.

39.5 counds ks 90 Ve nok l/\cluolu\g
N@_ 0 QO.S) oS W rouno\S
o 9].

b— + t 5 | @ @
gq qo q, Xq"s m < length <

(Total for Question 3 is 2 marks)

TINEIIEED W N N T SN 0 rm s e e men mm 3




4 Festival A will be in a rectangular field with an area of 80000 m?
The greatest number of people allowed to attend Festival A 1s 425

Festival B will be in a rectangular field 700 m by 2000 m.
The greatest number of people allowed to attend Festival B is 6750

The area per person allowed for Festival B is greater than the area per person allowed
for Festival A.

(a) How much greater?
Give your answer correct to the nearest whole number.

fed A Flelol £ Q
avea = YO,000 m 2 *rea.= 100 %2000 = 1400000

mox people= 425 mayx eegple = 6750
ONRA Por porsOn Oren, per yerson

30,000 | (‘322.2-..@ - L4o0,000 | mgﬂqé
475 6%

d@ence s 2074y .. - (RR.2.. reans ‘dinded by
= 19.17...

19 @ the neorent
whole umlae @ lq

Callum says,
“300cm? is the same as 3 m? because there are 100cm in 1 m so you divide by 100”
Callum’s method is wrong.

(b) Explain why.

Becamse HBrore ae 10,000cm i I Qo

(Total for Question 4 is 5 marks)
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5 The points L, M and N are such that LMN is a straight line. M f;H/\.O o FH\ A l'LO I‘(Z—GV\{'Q!
The coordinates of L are (—3, 1) & vticad CQVV\P
The coordinates of M are (4, 9) OF LM) then v3e twe
rado fo fiad. Woriz.

- . 5. N
Given that LM : MN =2 : 3,
e coordinates of N 1 &t companents
Ind the coordinates of /V. 0([ LN, 'H'\QV\ USe
ON=CL+{N -

J 0

fq_l:g N(-3+5, [+20)
]

0

N(4-5,21) @

T Zof Y15 = oY
. - S _
0 < ye §x 2= 70 Jus 21

44444444444444444444444444444

s 3x S
- X= AR FS

(Total for Question 5 is 4 marks)

6 A new phone cost £679
The value of the phone decreases at a rate of 4% per year.

Work out the value of the phone at the end of 3 years.

(lecreasen ak Y/ P~ YRV,
50 rolbply oy [-0.04=0.9b

Urtny YR

cosh ofter Q geors: (79 x06.94° (3
= £00. #25.-.

=£400.724 O ¢ 600,74

(Total for Question 6 is 3 marks)
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7 In Spain, Sam pays 27 euros for 18 litres of petrol.
In Wales, Leo pays £40.80 for 8 gallons of the same type of petrol.

1 euro = £0.85
4.5 litres = 1 gallon

Sam thinks that petrol is cheaper in Spain than in Wales.

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

convet Sam's | breo iy 301»(0\/\,5:
Y.S ey ! 1 goMon 2"“

Scalg Packa l-g =4
us

56 Sam pays far 4 gatdons O
Convest Samn's 27 eureS 1k pounds:

'.L&N‘Qi &GXS QXQE'
2rews . £729.95
Seale Fackar: 724

56 Sam pows §22.95 for Y gaihons ()

Sarm 1n SﬂOu(\,: Leo . Waley:
dQ\ZZ.Q‘ﬁf(’thMIN\S‘Z;q a@‘lO.?Oi?gakwm ’
ES.74 (0 L 9alon @ £5.10 1 yalon 2“'

NO, Sowv\ 1S meorreck as 4 gauom cogts
XS n spann k- x5.10 1 walken, whieW s cheoper ()

(Total for Question 7 is 4 marks)
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8 Use your calculator to work out

J1.57* + tan 60°

1
7.22

Give your answer correct to 3 significant figures.

= 3/4~@073...\ —’\/’9?; @
- 0.713933%9...

-0.730 (4s¢) (1)

(Total for Question 8 is 2 marks)

9 A box in the shape of a cuboid is placed on a horizontal floor.
force

The box exerts a force of 180 newtons on the floor. pressure =
The box exerts a pressure of 187.5 newtons/m? on the floor.

arca

The face in contact with the floor is a rectangle of length 1.2 metres and width x metres.

Work out the value of x.

USlag ovea = force.
Lressuse

. B . 0.96m?2 () L2
R

il

0. % 0

X A=O.% A = H CO-RN\.

(Total for Question 9 is 3 marks)

TINEIIEED W N N T SRR T rm EE (S e men mm 7



10 The box plot shows information about the sales, in thousands of pounds (£000s), of an

online store each month.
Online
store
0 100 200 300 400 500

Sales (£000s)

Andrew says, X

“Three quarters of the given data lies between 160000 and 350000 because
these are the values of the lower quartile and the upper quartile.”

Andrew is wrong.

(a) Explain why.

‘‘‘‘‘‘‘‘‘ Wu\’ﬂerguwhtmaﬁ%&\sl/\wm&ak@\ml—i@

The table shows information about the sales, in £000s, in a shop each month.
Sales (£000s)
least value 30
lower quartile 80 X
median 170
upper quartile 260
greatest value 350

(b) On the grid below, draw a box plot for this information.

Shop ‘; SN EEE

0 100 200 300 400 500

Sales (£000s) @
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(c) Compare the distribution of the sales of the online store with the distribution of the
sales in the shop.

the. medion @

L The etecquactile AR of saleo for Hre onling store. @ <<<<<<<<<<<<<<<<<<<<<<<<<
AAAAAAAAAAAAAAAAAAA 5. greodes Bhon the [QR of Hee SWop, so the saleo

.................. P2 ononth onling. e move SPreaok QA

(Total for Question 10 is 5 marks)

11 Kieron has 13 workers he can use for a job.

1
He knows that 6 workers would take 145 days to complete this job.

Show that Kieron has enough workers to finish this job in less than 7 days.

{ workess : 1Y.5 0{04‘73 b Nuwbe of werkes

.2 L
6 C 12 weren ¢ {. 69... olOuJS Pb s and days radon

we Wersely Prapartional

u5x =37 O
g7 < (3=6.69...0

50 3 workess can Omplete iae
300 1 6.69.. days, Whichis 12g) thom

B} o\a.ﬂs.

(Total for Question 11 is 3 marks)
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12 The equation of the line L, is y =2x + 3
The equation of the line L, is 5y — 10x +4 =0

Show that these two lines are parallel. E\NO III\Q/) are prQM

Ly ‘33*le+({:0
Slﬂ:(O’)C‘q @
)= - & wos graoent 2.

ot (nog Lowe 8/\0@()&1\&2
so By ore. pare MaA. )

(Total for Question 12 is 2 marks)

13
VA
10
g {H} {“v%>
20cin ek o COOrUNOSD 6 N 7 =
hﬂ (}/\a S(’Qa Y Ry . 4 1A E (C‘“
A !
2
>
-8 -6 4| -2 0 2 4 6 8 10 | 12 | 14 x
2 ﬁ"7.‘(‘”-!> ul, ‘)
1§ 1 7 L 4
HTC-8-2) > (634)
P58, 12) =100, 9)
ANERE RN EACZL)

-10

Enlarge the shaded shape by scale factor —2 with centre of enlargement (0, 0)

(Total for Question 13 is 2 marks)
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14 Saffron wants to work out an estimate for the total number of fish in a lake.

On Friday, Saffron catches 180 fish from the lake.
She puts a tag on each of these fish and puts them back into the lake.

On Saturday, Saffron catches 305 fish from the same lake.
She finds that 45 of the 305 fish are tagged.

Work out an estimate for the total number of fish in the lake.

let 2 e thg ool nwmber of Rsl B lokQ.

30 45
z 205

| e T o O

L\

(Total for Question 14 is 3 marks)
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15 The ratio of Marta’s hourly pay to Khalid’s hourly pay is 6 : 5

Both Marta and Khalid get an increase of £1.50 in their hourly pay.
The ratio of Marta’s hourly pay to Khalid’s hourly pay after this increase is 13 : 11

Work out the hourly pay before the increase for Marta and for Khalid.

Macke, ; Khakid IF o rakias ove
(:5 €qlvalent, one, rekio (8

£ Lr 550 wonk ko fud ot &wl,"é'g%",?"p
@ /
l{acwe of %1.50 W’Zﬁ% QCLU{VQLQ,V\‘;S’

£€x +]15° §5xt].S @

12 0] Sa the Origlaad raho

wos

(1 SX+1.S
_% _—
15 b +1-S

$Cx3 . 25x3
£18 74215 ()

blx +16.5 = 65 +(9.5

L= (95-16.5 g
-3 Marta £ 10 .

@ Khalid £ 19

(Total for Question 15 is 4 marks)
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16 A shop manager wants to advertise special offers on social media platforms.
The manager asks 100 customers which of type 4, type B or type C they use.

Of these customers,
LCD_\ 4 use all three types
2] 16 do not use any of type 4, type B or type C
8 use both type 4 and type B, but not type C
14 use both type B and type C
62 in total use type 4
all 20 who use type C also use at least one of type 4 and type B.

(a) Complete the Venn diagram for this information.

&

Given that this customer uses type 4,

(b) find the probability that this customer also uses type B.

Probo (A and B) 2+Lf® (2
Prob (Bskuen,q) c ™ * - ?‘: 7 /lé @
Prabo (A) 62

(Total for Question 16 is 6 marks)
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17 A solid cone is joined to a solid hemisphere to make the solid T shown below.

A -
‘()
Volume of sphere = 3 o

lﬂ-Z-S

ycm _L

" 1
' 7.5 Volume of cone = 3 nr*h / _-h
v

4

The diameter of the base of the cone is 7 cm.
The diameter of the hemisphere is 7cm.

The total volume of T is 120z cm?
The total height of T is ycm.

(a) Calculate the value of y.
Give your answer correct to 3 significant figures.

. Volume of T
Mebnool: fiad area of T in rervmy °€fj- - "%‘Wyg S)+ %w
Diameker of hemispwee = fom ‘14, 343

30 rdws = 3.5 am guven, ara_ T 1z 24

) z S ake
w Wghk of cone = y-3.5 g?;:\%?iq; 120 = ‘j_ol_‘_ﬂ + 348 0
2

Volome of cong= (35)%(y-3.5) 12 .
3 = (_I—C{(I’Z,O-%_Q)SZS,?S.- @

3]

= M (y-3.5)
(2 @
3 42
volume of ligPMm: _zl: X %’-Tr(% .S) = %"T y= qu ...................................

The diameter of the base of the cone and the diameter of the hemisphere are both increased
by the same amount.
Assuming the total volume of T does not change,

(b) explain the effect this would have on your answer to part (a).

............................................................................................................................................................................. ’/\Lla\/\i'
Aecreones.

(Total for Question 17 is 5 marks)
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18 PQOR and QRS are triangles.

Calculate the length of QOS.
Give your answer correct to 3 significant figures.
You must show all your working.

Us\ng) coswng ule ke find QR

Q=%+ 9.4% 2x1Lx Quxcos 27 (1
QR = Jz50q... ()

K S

L3NG Se e ks And QS

Bs . @ g
S8 Ul

2 QS= Jes.0a...x S\/LE?

Sla4l
QS= £.6315.-.
=363 (asp) ()

...................... ?ng cm

(Total for Question 18 is 4 marks)
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19 The functions g and h are such that

1

gx)=i2x-5 h(x) =

=

(a) Find g(16)

9(6)= *Zag-s - (23 =3

(1)
(b) Find hg'(x)
Give your answer in terms of x in its simplest form.
(
=\ . -\ %) = _ @
. 3 Z
9(x) = J22-S
= 7 ®
z= Yvy 5 L3+S
2”2 2-5
x5 =Y
3
-~ X£°+S
7 =3
o\ (x) = o%+5s 0
2
Z
23+5
hg'(0)=
3)

(Total for Question 19 is 4 marks)
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20 4, B, C and D are points on the circumference of a circle, centre O.
ADE and BCE are straight lines.

A

Work out the size of angle CDE.
Give a reason for each stage of your working.

£ 64| < ’zX (372 = L(,b (angbz ak the conkre s dowbole the
@ my\gLQai— ) C\mUW\FﬂJ‘QﬂC@) @

£8Cp=186-LL = HLI° (o,oposu:e anglen of o cychl
0 ovedalatersd addh Yo to [30°)

L )CE = \§0-11Y = é(;o ((N\g& A oLsfrmgb-k liag = 1300)

0+ x+ 16 = 130° (omgl% n ocbnongle. 9ddk Up to 180°)
2x=98" ()

(Total for Question 20 is 4 marks)
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21 The graph of y = f(x) is shown on the grid below.

y=1(x) 4

\ /
\ /

(a) On the grid above, sketch the graph of y = f(—x) — YQ{: lecti on N

: (1)
Y- x1$

Here is a sketch of the graph of y = tanx®
VA

=V

B il el

“\

( 220

The graph of y =tanx® is translated to give the graph of y = g(x)

Following the translation the point O, shown on the graph above, moves to point R.
Point R has coordinates (90, —5)

(b) Find an expression for g(x) in terms of x.

Q Wos coordinakes (SLD) O)

5o gragh Was shfked left by 0)
30-90 =270 (1) 9(2)= tan[x+%0) -5

ond. sWifeol douw\,\a\_o S. 2

(Total for Question 21 is 3 marks)
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22 Find algebraically the set of values of x for which

x>—49>0 and 5x*—-31x—72>0

2*-49-20 S52*-312 -2 50
(x+2-2)>6 [ (x-3]5%+9) >0 0
Y

% | 4
A

X 2?3 or
Xl - F @

4\
5

O—— from A™3x-%220

Soloon gel 13 Hio overlop
Of the two Inequatties, (-¢. where
Broe ove two lings.

24-7, x>% (D

(Total for Question 22 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS
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