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Centre Number Candidate Number
Pearson Edexcel
Level 1/Level 2 GCSE (9-1)

‘Mathemati “
Paper 3 (Calculator)
Higher Tier
Tuesday 12 June 2018 — Morning fgher helcience
| Time: 1 hour 30 minutes TMA1 /3H 3
(You must have: Ruler graduated in centimetres and millimetres, Total Marks
protractor, pair of compasses, pen, HB pencil, eraser, calculator.

\_Tracing paper may be used.
\ »

Instructions

® Use black ink or ball-point pen.
® Fill in the boxes at the top of this page with your name,

centre number and candidate number. [~
@ Answer all questions. /
® Answer the questions in the spaces provided g
— there may be more space than you need. %
® You must show all your working. —=
® Diagrams are NOT accurately drawn, unless otherwise indicated.
® Calculators may be used.
® |f your calculator does not have a 7 button, take the value of z to be 3.142

unless the question instructs otherwise.

Information

® The total mark for this paper is 80
® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

Advice

® Read each question carefully before you start to answer it.
® Keep an eye on the time,

® Try to answer every question.

® Check your answers if you have time at the end.
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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 The scatter diagram shows information about 12 girls.

It shows the age of each girl and the best time she takes to run 100 metres.

A

17
16

15

Time in b4
seconds X

X Dobkrie

\4

10 - :
9 10 11 12 13 14 15
Age in years

(a) Write down the type of correlation,

oweid

OO
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Kristina is 11 years old.
Her best time to run 100 metres is 12 seconds.

(b) Explain why.

Debbie is 15 years old.
Debbie says,

(¢) Comment on what Debbie says.

The point representing this information would be an outlier on the scatter diagram.

\S %o{ cmma gmrn e oXher Po'-n'\.s of: fbos 4 g{;

(1)

“The scatter diagram shows I should take less than 12 seconds to run 100 metres.”

) _?q'_\_n_’f wowd e _q_uhld_e_._ox- Ahe Tong @ 3,; 1he  Scolier o\,.;w}rum

(1)

(Total for Question 1 is 3 marks)

» 4 e
2 Expand and simplify 5(p + 3) @3{ | —2p)
o R

a‘_{f_.__
SrprSxr3

:SP*‘S

E
Spy 1S5 —(2-Lp)

S pt IS-2% up

Tp 13

2x 1@ 2 x(22p)
2-4p

S . B

(Total for Question 2 is 2 marks)
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3 Here is a trapezium drawn on a centimetre grid.

T =

On the grid, draw a triangle equal in area to this trapezium.

T*2

Preo o? -\ron.%-;uf‘ﬁ= -—-—Q—X 4
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4 When a biased 6-sided dice is thrown once, the probability that it will land on 4 is 0.65
The biased dice is thrown twice.

Amir draws this probability tree diagram.
The diagram is not correct.

first throw sccond throw

land on 4

land on 4
not land on 4

land on 4

not land on 4

not land on 4

Write down two things that are wrong with the probability tree diagram.

I Pfﬁb&biklﬁek should  dots) 1 b} ‘E;(.'A N 0‘65“’0'25%1

2 ‘?a_r Secand. Yheaw  the Probobﬂilr:) 4 londs an L showd be
65

(Total for Question 4 is 2 marks)
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5 ABCis aright-angled triangle.

A

11em

&
¢ 7em B

(a) Work out the size of angle ABC.
Give your answer correct to | decimal place.

A
o, ) ot ABCx _j_:D.636363.---
~ Meen I

0
' Weh omaleds cos it eque) Yo 0.6363..
:L____.._}. | (vodie 9 9
P e 5

<)

50. 0733 — 30
) '\o\o{.m\ lee

The length of the side A8 1s reduced by 1em.

The length of the side BC is still 7cm.
Angle ACB is still 90°

(b) Will the value of cos ABC increase or decrease?
You must give a reason for your answer.

T s
- — LNCCense s
cos PABC A

(Total for Question 5 is 3 marks)

(1)

)

: (T TR
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There are some counters in a bag.
The counters are red or white or blue or yellow.

Bob is going to take at random a counter from the bag.
The table shows each of the probabilities that the counter will be blue or will be yellow.

| [ [ |
- Colour Cored ‘ white ‘ blue ‘ yellow
4 i I — _.

|
Probability | 045 | 025

J

There are 18 blue counters in the bag.
ke

The probability that the counter Bob takes will be red is twice the probability that the
counter will be white. Ay

(a) Work out the number of red counters in the bag.

colour 'ra.ﬂ_ white | bloe wellos
pn\m\:;B wPasl  Peoi| 0-U§ | @25
Ly Nroyctan. 1 12

0
‘1- A T I
| di 21\9 ¥ P ‘\' 0, LS *00 15= L1 [pt‘uhuln‘v‘rw) Sbv L:-k\ 1)

Jra*d-\ num\:wf Ii
-.u-\‘hf_‘b
Og fl; 3?+ D.}Q"\
Ay 0. uS =12 | 3P=°'3°
o _E’___S,-_ =% I’.%.Pﬁor‘o
(o) ’
z - | B % (09 red coandes s Pra\:r%\ *“3- 0. X

8 Motn B og_ red countes = Lok O 1;,&:;\1_0

¥ = Lo ~ ) 8

(4

A marble is going to be taken at random from a box of marbles.
The probability that the marble will be silver is 0.5

There must be an even number of marbles in the box.

(b) Explain why.
0.5 mul phed by on 2dJ Aumber will neee 'bc o w\u\c nvmbﬂ"i

f—o \'v\?- ? ) num\gu +a \)e on m¥0¢j¢r '\-\w’r nuw\blr mq.‘.* \)! eNn S BT

\\o\p__ h\ £. O ror b\t
(Total for Questic

0TSO
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Solve

1\:(5 .}(.) 3/\(31 a)
\wS-1uXs NN =223
5 =A<z Lu’x—ilq J

{

sy iu: LXEX
1°l 51

_-, \

ﬁ.x ,-_—_-)'123-3
5

x=. . 3:8

(Total for Question 7 is 3 marks)
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8 ABCDE is a pentagon,

g

D

exP\om#:hﬁ

suen of e interor
Uf‘%\ab og o Pﬂ'f‘l“'ogaqn

(s=2)»139=
= 3x 13

=~ BUO

Angle BCD = 2 x angle ABC

Work out the size of anéle BCD.
You must show all your working.

st = GoA2XAXESHIIS
& Lo B8 B30

| 500-23% = 3X
) ﬁig:%x
e

70: 1

TR
Ur\j\Q RCO= N Xos Y% A9 =1Lo
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Ww
9 T=l—
d_\
w=56x107°
d=14x%x10"

(a) Work out the value of T.
Give your answer in standard form correct to 3 significant figures.

]3 (0316 m«»"’] . $4517.53951S |~} wedYen ia glorkad fares
= .04O i |

3
- u5iglo” do  beSARW

re. LSSt

(2)
w is increased by 10%
d is increased by 5% $
Lottie says, . g
“The value of 7 will increase because both w and o are increased.” éj
i ; = N
(b) Ijntuc‘l.s wrong. \ 5.6 %10 % 1. \ :
Explain why. %
T: . 3 e
‘ 0 (16 %10~ x 1,05) £
e i?\om\‘“n : 2
—_—3 — -8 #12 .l B
— ) a ) s. b x L [1. lo 3 %
' 1ta 4 1 - [T & M
W 13 Tecceosed 53 wh=2 =% s — 3 3
103 3 1.6° % .05 :
WS _ 0
a‘-& ;"\c,feo:.n\ b-J 50’):-.-[-; = '1- > )

\

news Nolve "f T (L-b°~t“3> less 4hon Pr-gdfoos T\{o\u 3

<k (Total for Question

: LTI T Ty
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a2 R
10 Here are three lamps.

lamp A lamp B lamp €

v 9§

Lamp A flashes every 20 seconds.
Lamp B flashes every 45 seconds.
Lamp C flashes every 120 seconds.

The three lamps start flashing at the same time.

How many times in one hour will the three lamps flash at the same time?

Lern (29,5, 129) = 2 x2x2x3x% 5 153 =360

20=23%2 x5
bS':3\f\3Y*S_

2
2

T
Yey = 3600 SanJS

one hour= 60 mins

2 D

I

2600 = d60= \O 1 lmesS

NGO

(Total for Question 10 is 3 marks)

AN L O

'I..
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11 In 2003, Jerry bought a house.

_‘_2:.\_‘.) = )10

In 2007, Jerry sold the house to Mia. N Pm{’:% 20 °fy o

He made a profit of 20%

In 2012, Mia sold the house for £162 000 90 _ 0.9
She made a loss of 10% = \o3d wYs, = ‘

Work out how much Jerry paid for the house in 2003

162000 = 0-9 = 1300

130 05 = (.20 = 15009

£.190000  IUNE

(Total for Question 11 is 3 marks)

g R 0
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12 The graph shows the volume of liquid (L litres) in a container at time / seconds.

+
16
14
12
[ I
10 | .
Volume ! | |
(L litres) & oo TroreT mam
. B L
6 RSN ' o
4 1 A r:-
% | H
) I | 1
i I ]
5 | | i | | Ee===
0 1 2 3 4 5 6 7 8
Time (¢ seconds)
(a) Find the gradient of the graph.
2
6roc"\ar«l = —1:-;: = 1.5
a2
(2)
(b) Explain what this gradient represents.
eade ol winich Yhe ontolnes LIS or chonge ln. oumbn of Ryees
per Sl(.t)hfl. v
(h
The graph intersects the volume axis at L = 4
(¢) Explain what this intercept represents.
Nolu e (omoxﬂﬁ) a,f. \\\u{tl in e oniainer o} he .S"‘ﬂ('\‘
(1)
SURRETE S - R ~ (Total for Question 12 is 4 marks)
-
\.

I T O O
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1Y Here are two similar solid shapes,

A B

surface area of shape A :surface area of shape B = 3:4
The volume of shape B is 10¢m’

Work out the volume of shape A.
Give your answer correct to 3 significant figures.

oo o d?_ A B 2_ =5 E = 5(,\41 OQ_ \Qrﬁ\\*\\s
uled O? G 4 .

3 . 20 B 5.19615---
Jolarnt Og 6 » _(:3__ => L = -——g—-"'"
————" 2 \o

aalavon ai’ B

6'50 : ell'lé

~ (Total for Question 13 is 3 marks)

-_— N0 O 0O
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14 There are 16 hockey teams in a league.
Each team played two matches against each of the other teams.

Work out the total number of matches played.

ASx 18 _nio metches

e p\:nokan =
= o Yo wihihn
1“\ Losen P\'J ather 10 dearnd ecoeh Yewen p‘O).-' -

Yad  beam p\q-a oter I ey 0 \ll,
3“1 - = - 3 b 1 \lax2z & uo
)2
J
i
‘5"‘\\ n W } %
\54)
1531633 -3 = ,3} : 210
£ = (Total for Question 14 is 2 marks)

AU IR e e
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15 The graph shows the speed of a car, in metres per second, during the first 20 seconds of
a journey.

»

40

30': | /

A SN
4EEES: ans i0) jams dnnas
10 O i |
I
0 5‘ ._S' —='......«.b;_. 5 »
0 5 10 15 20

Time (s)

(a) Work out an estimate for the distance the car travelled in the first 20 seconds.
Use 4 strips of equal width.

-1 2 %5 -

¢ 2

(5) = M 5= 25% 52125
e’ 2

~ . 23432 5. Box5: \5D
) Wy epcs

2

31#;35 w6 = 33.5% 5= 167.5

G?PFO‘L: m\e.\u -\.—x\u\ o?. ofoa = SS4 125} \50 *‘\5-’. 5

R

4 N AV TR A
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-

imate of the ac istance
er to part (a) an underestimate or an overestimate of the actual dista

b) Is your answ .
S 20 seconds?

the car travelled in the first
Give a reason for your answer.

dsdereshieret e, ol pocks nod rcluded  oelow ihe SNP\-.

(Total for Question 15 is 4 marks)
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16 The nth term of a sequence is given by an’ + bn where a and b are integers.

The 2nd term of the sequence is 2

The 4th term of the sequence is 12

(a) Find the 6th term of the sequence.

B ans) ==y o dbwye -2 =H L,Q.\'J_L:_Q__/T

n= 12 = O\b1+bxhg (P = 164 YLy = Y& j
- ——

;- O 2 ) )
i 4o +3b=-3 < V6o *Bx(-5)=-3| ¢« ihn.—bﬂ_

“lhatuy = 0L | lba-lo=-3?

[ —

n,_.‘ =7 316—"'516

Ll = -20 Mo =R ? ax36 - 30
i 7y \Ga = 32 —}1-33:&1
h= -5 o:‘l
LA
(4)

Here are the first five terms of a different quadratic sequence.
0 2 6 12 20

(b) Find an expression. in terms of n, for the nth term of this sequence.

0 2 & 1 ——slantshorc

NS W \Z St 102 £ bnic
- 4 + 8
J."H\/{PL‘\/ "\_}b n=\ = 12 bnl4c = O

i 3 s
k9, j4h4C= © — b¥=" |
3 Y;&H—wn
= :___-.) +b 3 4_(— =0 - ~~
e\tP(E}.S?Oﬁ => 0n3+bn3f—(_ — 0 1 2 * '--«.}’,.'4‘!

abte = 2 ~
F Gon|

Se ca«l J Egu enct
- e —— -

2
2 2

(Total for Question 16 is 6 marks)

OO R 2
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17

D

Work out the length of AD.
Give your answer correct to 3 significant figures.

B0
S\ Yheorern = DC { —
510109 siadl

S.\ﬂ'}‘: . D('
= 80-= et
s'n\109

5'\(‘:3': * 1. 5

= 60:= 5
5.n V04

50-= 1.3924 11

LD = Tiay

(o5 Yheotern =)

L]
80t = 87 380 - 2 AB-BO- s 3

2 k" § G - 2w b sl tete

, re 11232

W = .t

—— D

(Total for Question 17 is 5 marks)

000 007 0 T O
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I8 (a) Show that the equation x'+ x =7 has a solution between | and 2
for Xe=l = x4x:1 4122 S =
)
Pse X=2 = x> 4 X=2" 122190
& - 5 \\A“.M
5 etk il qore. | dhove ond Thdews T, Ths Segrging SRR
R es ‘;Jwee_ﬁ t or\J 2
(2)
(b) Show that the equation x*+ x =7 can be rearranged to give x = Y7 -x
=% i
8P+ 2-=i7
.t g y | 3
o3 h-x = A=fl-X
(1)

(c) Starting with x =2, :
use the iteration formula x = {/’?—_\" three times to find an estimate for a j
solution of x' +x=7 :

Y 3

Iﬁﬂ - 7-%a :

3 3 N _

3 - i

herm X < JIT o %, =[1-7 o s =1ToIS .

ot ‘

P | : 2421 :

s - 'X =3 5 P 7"' 1'1013-- — 1.711 Ll "5 E‘

=100 = % = /T )

y i ' 1.73335.. 3

i - :) = 7- 107“1“"‘ - - = §

95,y = 1 TUL- => % = ﬂ? 13 ¥
’“ 8

§
N

(Total for Question 18

AR RO '_
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19 Here are two right-angled triangles.

6x +5
b
Given that
tan e = tan f
find the value of x.
You must show all your working.
~ = I R,
tone= — —_ )‘gh 131
LX -\ =) 2C %\’\\\
~xsar)- (wil0x (exes)
GX4 5 i’f_‘_\_ S 4 \n-.</,
-4:01'\ - — o

~6X -5
Lt i s & S WX 63X FL X356

B e 20X e e

Y = ﬁ.b'xl X = S

X2 4959
& _ AL HILX-S x2-31X
e JEEHAHOCE R
ey i)
[As1Q *\_\ %
£ 4y G i S

0 P 0 O
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20 50 people were asked if they speak French or German or Spanish.
Of these people,

31 speak French

2 speak French, German and Spanish

4 speak French and Spanish but not German

7 speak German and Spanish

8 do not speak any of the languages

;a‘l_l 10 people who speak German speak at least one other language

Two of the 50 people are chosen at random.

Work out the probability that they both only speak Spanish.

\ a |

6 5 B
e = L0
So L
\Q

e Lot
A R il I A LR BT LA S b s W
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21

o
o

S
7

ABCD is a parallelogram.
ABP and QDC are straight lines.
- Angle ADP = angle CBQ = 90°

(a) Prove that triangle ADP is congruent to triangle CBQ.
RO- BC (off’as?-\e sides of ?Qf‘t“d 0grom Oce Qt\uo\)

! eol)e) ofe @ v-\)
onls\tz BQO = 0"‘3\2 BCO (ofp.;n\\'e cna\q o_ﬁ ) P.( n OJNN\ ‘1

°

orw&\Q poP '.'_Oﬂﬁ\e. ctq =90

(3
(b) Explain why AQ is parallel to PC.
pP=QC (-Lf:Or\S\e ADP s mfﬁfw ent to +‘:0-3\¢ CQQ)

(2)
(Total for Question 21 is 3 marks)

TOTAL FOR PAPER IS 80 MAR
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