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‘Mathematics k

Paper 3 (Calculator)

Higher Tier

Tuesday 12 June 2018 - Morning Paper Reference
Q’im_e: 1 hour 30 minutes 1 MA1 /3H r

('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

- 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.

If your calculator does not have a r button, take the value of & 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
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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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Kristina is 11 years old,
Her best time to run 100 metres is 12 seconds,

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

(b) Explain why.

'/\L\L‘.s fovey el Ak be an N culh ”L Frend %
dim_ wul\tr_ \'DOW\\'L

Debbie is 15 years old,

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

(1)

(¢) Comment on what Debbie says.

/\L\\:. Yxm\r et e ksl ’(L« o 'ft. - Scalke @m\m .

‘ (‘”....,

(Total for Question 1 is 3 marks)

2 Expand and simplify S(p+3)-2(1-2p)
SP +\S - @— "-L(-p)
16 + 12

_(_):+

Soe.xa3

(Total for Question 2 is 2 marks)

o e e el A A i o

8 O R o »



~

3 Here is a trapezium drawn on a centimetre grid.

]
NG
\

\ g

g

On the grid, draw a triangle equal in area to this trapezium.
Do oy Avrapezivm = \§

\

/6— B x h = \8

bxh = 26
6)‘6 :?)6

_____ (Tetal for Question 3 is 2 marks)
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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.

%r, : \ng S\DL
.-
first throw second throw
land on 4
0.35
land on 4
0.65

0.
63 not land on 4

0.65

0.35

land on 4

0.25
not land on 4

not land on 4

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

2 %oc ’ﬁw “320:069\ ku ’ﬂtoGS&OSSrem e

(Total for Question 4 is 2 marks)
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§ ABC s a nght-angled triangle.
: g
H <
I1cm ;
O =
=
m
2
)
C 7cm B é
jAY =
(a) Work out the size of angle ABC. ﬁ
Give your answer correct to 1 decimal place.
) N\ 0
_T ' N
S 1K ﬁ}i%\ ~ R
) Y + . g
Cos ' =5 & T %
f_._'.‘:
-\ -
= 5
o
5O.5S o | E:
(2) %
The length of the side 4B is reduced by 1cm. g
The length of the side BC is still 7cm. e
Angle ACB is still 90°
(b) Will the value of cos ABC increase or decrease?
You must give a reason for your answer.
Fnerease ) )
\O \\ ()
(Total for Question 5 is 3 marks)
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6 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 cach of the probabilities that the counter will be blue or will be yellow,

Colour red white blue yellow
Probability | © % 0.\ 0.45 0.25
\@ \O

There are 18 blue counters in the bag,

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

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

\S =

QRS = o-F
ol O-HS 4

s
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.
05 malgied by un odd mamber o\ nob GRLA cohole

‘ ('MAM\:&( .

O . oacbely e
" (1)

(Total for Question 6 is 5 marks)
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S=x

Solve - 2y -7

F Y x2

S3-x = ﬂ(?ﬁn-?’)

S-2¢ = L= -\

X «

S = S - Iy

+ W + Ly
VQ = Soc
>3 s

)
-< =%
oc = 14
-5 or 3.3

b

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

| :
D c

Angle BCD = 2 x angle ABC

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

<P 150 «(n-2) - 130 x 2= 346

SLO - S -8 - qo = A0

7-\0 =
x = 720
(.SCD = Q{.)C = \uoa

luwo -

{Total for Question 8 is 5 marks)
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’w
T= E;
w=56x%x10"°
d=14x10"

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

S—S—‘@o’f = 48] s3as ..

(\ i I X0 L‘)?‘

VIYY SIHL NI 3LI4M LON Od

hW.S 2 D

(2)

w 1s increased by 10%
d is increased by 5%

Lottie says,
“The value of 7 will increase because both w and d are increased.”

{b) Lottie is wrong.
Explain why.

ISR BBMIONOD

\z S.6 x\ D—S & L\ ’

o ~ol L. lto ><\03
L\LL ):\(.)P x o> )

/\1/‘\“5 i smallee  Ahen Prevcs RV ALYY

foNog

(2) | | AT

(Total for Question 9 is 4 marks)
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10 Here are three lamps.
lamp A lamp B
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.

0 Kime e 60 min>

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

O \2 O e © \EU \Jo

A 120 L O 60 R0
koo 220 1 1o . 6O
= LS 90 \35 180
Los
e VRO 0 @
\ every 6 pmins

lamp C

21s 236 s @

\0

(Total for Question 10 is 3 marks)
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11 In 2003, Jerry bought a house.
In 2007, Jerry sold the house to Mia.

o
He made a protit of 20% g
In 2012, Mia sold the house for £162000 =
She made a loss of 10% g
Work out how much Jerry paid for the house in 2003 n;:n_
=z
o.q (\Lx) = 16X, 000 2
w
>
- Nelale
2007 8- \-doe = YEO
- \2 -
ROVL o9 (12
o0
9c = \30 .09 .
Q2
.;_%
ot
l. 'E- .
Ll
2
E
T

£ 180 . 000

(Total for Question 11 is 3 marks)
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12 The graph shows the volume of liquid (L litres) in a container at time f seconds.

6k

Volume
(L litres) 8

Time (¢ seconds)

(a) Find the gradient of the graph.

\’(&‘J\ - _,D’\L = ""y}_ = \S
L(j (o 8

(b) Explain what this gradient represents.

The graph intersects the volume axis at L = 4

(c¢) Explain what this intercept represents.

(Total for Question 12 is 4 marks)
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13 Here are two similar solid shapes.

A B

V3IHV SIHL NI 3LI4M LION OQ

surface area of shape A :surface area of shape B=3:4
The volume of shape B is 10 cm®

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

A g J—L;::l
o | a3 "z Seds o = B=
Am\ \ 3 4 3 AR

vi\m'-l 65 | 10 ®: 13346

g
=2
iy
b g
£

(Total for Question 13 is 3 marks)
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14 There are 16 hockey teams in a league.
Each team played two matches against each of the other teams.
<<
o Work out the total number of matches played.
<
i
T W N Slay S oames
E 204 /(eam e\ PIA a
£
w \6  Yeanny
&=
=
h =
< A\S %6 = ?\L\- O
=]
]
< o
m meeewmelmena Sewecaniaimaes b saaw eee i
-3
5 (Total for Question 14 is 2 marks)
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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.

Speed
(m/s)

Time (s)

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

D= Y (Vs 35)_9_:_@_——
YA
Lazs

U923

ot s e e . S

g: \/2(:4'1'1)/\'5 :$S /\
s *
(3 - \/2@-2&2?)“ > 412 Qupist ° L\-‘ZY"‘"SO
cop
C: Vi@aesnxs 2P \

(3)

" A R A
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(b) Is your answer to part (a) an underestimate or an overestimate of the actual distance
the car travelled in the first 20 seconds?
Give a reason for your answer,

Qf\‘ke;"ﬁ.s\':m_fﬂhm = S Pw]b Cove Al ndadey / vader LC)mw‘n

(n

(Total for Question 15is 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.
Zed . * - b =
o e n=2 ckg‘.ybx?--‘q = ho + Ab =z -2
\'"‘Hn 4t N=
g - N l-tl «~ baiu = 1L = \go\ + kb = V&
Ny Soulve Ay “\\;\mhm(.-m a_?,,u\km ke e
Lf X o ‘Q:-b = = ?_
( Lo« & i
1o - 1) k<2 <« 2b - -7
\6a 4 Wb = 19 ¥ «db =-2
g Q-b = #-10
a +hb = -1 =)= 4 S
2
go\ = 6 &7‘“"‘“ S An 3 S0
18 O
o -2 " Raa s (s aes)
2436 4 -30 Ly 2
Z2- 30 = L2 (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.
O % G = 2O
A L § F3
2 2 2 = n? afon
— Ly A 6 A4S
S Sk SR PR
\-_-__{_,/ \_:_1/ s T est” . -
-1 .y “ N 4.0 .
~ (2)
\l (\Q{J‘e‘h
i (Total for Question 16 is 6 marks)
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17
A
1l.4em
C
D A2 b
SinA s B
Work out the length of AD.
Give your answer correct to 3 significant figures.
ac
‘ ‘) Jne e Yo F 3D /%
ar 2.8 V2.3
sa(3) T sdiog)
. 12.8
= A loq * Sia Wy s F.5% ..
Q) CoSine  (wle \Gf@um olts \Di.\. C_Q - 2 bC COA(A)
o /ﬂm )
8
7-3¢4
Q:\lq.q-!?-gqi_ i
% R Thds *7.3% x coy (1’6)
al. Y72 8%
&= 1y Qo
: P
H 9
o _ i (Total for Questlon 17 is 5 marks) |
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18 (a) Show that the equation x*+x=7 has a solution between 1 and 2

24+ £ \0

arosaue Bt L & 2

(2)

(b) Show that the equation x*+x =7 can be rearranged to give x= J7 —x

3

X7 A x =

2C

E Culoe '—'-“C:g Z =2

e s 7\
‘Z)CpS = £ =%

(c) Starting with x =2,
use the iteration formula x_ = ,3f7 —x, three times to find an estimate for a
solution of x*+x=7

(1)

3 Z-9 = \.709a..
3
?__L?Oq.__ = \-11-!-1-
Sk romA e Yo
3 ai\lﬂ. L‘?L‘_
A-VF2 . = 1F3%%..-
A
(3)
(Total for Question 18 is 6 marks)
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19 Here are two right-angled triangles.
6x+5
X
o
'—] e ] f
4x -1 12x+ 31
A A
Given that
tan e = tan f ( ._C.j_.
find the value of x. l’c'.u\ 8) -
You must show all your working.
5 ggc-t S
A — A =
\an (f) = e ) AR (&) T D +3)
"a ’(om e = /Ema— 'Yl«e.r\
o gDC + 3 noe S &W BN
koc -\ — ‘O- N 4 2
3‘ \2‘2: *g\oc: 2.14-x2+\u9c -3
-3
& b < b ¢ - \’,L:.c"
Oz |\ 1__ :
. (é‘x-« S)( ux_‘) Qo - \Foe -3
\Q‘DC_ ’*_31 O: (L"x. ‘Q\)( /lx "S)
bocyy = !
X 2 £33 x\Llx £3) 3 2 oca - Ay or reJ\
-5 =06 / C‘-’OI"[LA
( Solabics
o6 ( 1om 58 = Yo 059 C e 1)
\Qx 4 %o = Qxl—\-’)’.’. —69‘-*201-3
(Total for Questmn 19 is 5 marks)
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20 50 people were asked if they speak French or German or Spanish.

Of these people,
31 speak French
v’ 2 speak French, German and Spanish
J4 speak French and Spanish but not German
v 7 speak German and Spanish
< 8 do not speak any of the languages
all 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.

frendf\ Ge(mv\r\

é S 20 _ _-—-'""'_—_‘
= e 2 Qlsg | A RS

so  * A4q

(Total for Question 20 is 5 marks)
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O .
g ABCD is a parallelogram
o

ABP and QDC are straight lines. ?\ ; ﬁ
Angle ADP = angle (B0 = 90° c Ange
(a) Prove that triangle ADP is congruent to trlangle CBO.

Q\D = 2C e oﬁ;.po:){\x Stdey QP & py.m'\zlu(jrb\m are e({um\
LLRAD = 2 per

Q3 oppomh cm@\m A A PR \\€\08mw~
e ”‘l-’\'l Same

= B o
& G)BC =90 o\n‘r)( , Side, Anglha

o /{]’\ h’n‘un:;\u
6 ‘w exe  Vrw mﬁln, are cmctoem'l- s AR

DO NOTWRITE IN THIS AREA

3)
{b) Explain why AQ is parallel to PC.

’5 f C/ /Ilf\\..ﬁ My _ﬁ Paf is & Q»(rU\C\ %.Mr'\
; Q

o G k = Muoy  he Pod‘u‘\e_\

(2)

(Total for Question 21 is S marks)
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