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‘Mathematics

Paper 3 (Calculator)

Higher Tier

Mock Set 2 — Spring 2017 | Paper Reference
Jime: 1T hour 30 minutes 1 MA1 /3H p

/You must have: Ruler graduated in centimetres and millimetres,
protractor, pair of compasses, pen, HB pencil, eraser, calculator.
Gracing paper may be used.

Total Marks

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.

Calculators may be used.

If your calculator does not have a x button, take the value of 7 to be 3.142
unless the question instructs otherwise.

Diagrams are NOT accurately drawn, unless otherwise indicated.
You must show all your working out.

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.

A is the point with coordinates (2, 10)
B is the point with coordinates (5, d)

The gradient of the line AB is 4

Work out the value of d.

P———

d«—!o Lf—

5.2
Cd-10 = xS =
A = 12

(Total for Question 1 is 3 marks)
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Sophia pays £222 for a plane ticket.
She also pays 100 euros airport tax.

The exchange rate is £1 = 1.38 euros.

What percentage of the total cost of the ticket and the airport tax does Sophia pay for the
airport tax?

Give your answer correct to 1 decimal place.
£217 = .32« 191 = 206 DL EVEeS

oo x Lo

B0k N t+ioc

(Total for Question 2 is 3 marks)
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3.

A sofa has 6 identical cushions.
Each cushion is a cuboid 18 cm by 80 ¢cm by 95 cm.
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The cushions are covered with a protective spray.
The protective spray is in cans.

The label on each can has this information.

Spray in this can

covers 4 m?

(a) Work out how many cans are needed to cover the 6 cushions with protective spray.

SSULFAC

U MEER
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The information on each label is inaccurate.
The spray in each can covers 10% more than 4 m?.

(b) How will this affect the number of cans needed for the 6 cushions?
You must show how you get your answer,

- ’

&
[0 0F Ua = O dn~ CAN LoVl A = B 000

LUNUMEER  OF  cans T 124090 | 7.4R%2
4!4’000
' ~Nuemler  OF  CANS fEtrv':ﬁ’ED = 3=
_________ NompR . OF  Cans. PEnvees Flma A 78 3
(2)
(Total for Question 3 is 7 marks)
S52627B 5
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(a) Write down as a column vector

(i) a+b

(ii) 2a+3b

() (1) o)

3
The vector ¢ is drawn on the grid.
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(b) From the point P, draw the vector 2¢
1)
(Total for Question 4 is 4 marks)
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5. The height (x cm) and the width (y cm) of TVs are in the ratio 9 : 16

(a) Use this information to draw a graph to show the relationship between the height and the
width of TVs. B 16 x N =27 vz e

! axd 4= b o
Use values of x from 20 to 80 |
Az us y = 20

Va 1= 4 =y
160
140

120

100

Width of
TV (cm)

80

60

40

20 =
20 30 40 50 60 70 80X
Height of TV (cm)
(2)
A TV has a width of 90 cm.
(b) Use your graph to work out the height of this TV,
e
....................................................... cm
(H3-52.) (1)

(Total for Question 5 is 3 marks)

S52627B 7
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18em
xcm

[30°

Work out the value of x.

s~ %0 = %
12

W= ‘@,Su\'go

(Total for Question 6 is 2 marks)

A train travels from Madrid to Malaga at an average speed of 183 km/h.

The train leaves Madrid at 08 40
The train arrives at Malaga at 11 28

Work out the distance the train travels from Madrid to Malaga.

2Orw~s + 2L by &+ 23 anenr = 7 kis 4 ans = 7.4 Hools

Distanes = 183 x 2-2 = SIZ- ¢ ke

(Total for Question 7 is 3 marks)

S§52627B 8
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8.

A hollow cylinder has radius » cm and height 67 cm.
3 spheres, also of radius r cm, are put into the cylinder.

7N
S )
' Volume of sphere = . ar?
e il g 2
/N A
\ Lo r "
N, L;;_ﬂ_-/'
/ \\\ \___i__w/
k&/
(a) Work out the proportion of the cylinder that is not filled by the spheres.
'1' 1 ) — — 3 . - m— T e 3
Vievme o8 cinher = - r", br - b r
; ; 3
Vieverms oF 3 Shignes = 3 x __“f:_ﬂ""[‘a = U7r
3 .
é Ll D 4 2—“‘7‘3
" VoiumE NRT Fiwed IRy StHenes = bwr - Hwro =
i . 3
, Pﬁofoﬁﬂm‘: = BHE ) o e
¢ar? 3
i
................................ = S
(3)
The height of the cylinder is increased by 27 cm.
Another sphere of radius » cm is put into the cylinder.
Malcolm says,
“There is no change in the proportion of the cylinder not filled by the spheres.”
(b) Is Malcolm correct?
Justify your answer.
. ; b By 2. b7
N Virune OF, Clute = §7r Vovume op H- Sptec s % ot M
_ 3
N Vo VT Al = S e R B S Ml IS, Conker
{1

(Total for Question 8 is 4 marks)
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9.  The densities of three metal alloys, A, B and C, are in the ratio
13:15:21
1 m? of alloy B has a mass of 8600 kg.

Work out the difference between the mass of 5 m® of alloy A and 3 m? of alloy C.
Give your answer correct to 3 significant figures.

2 0F A HAS MMASS 3 x oo kg

1S
" 5m7 of A HAS MASS S’x%x Btoo = 3T72LL% 'C,j-

[

[ an of C Has MASS ,}Ef:x%oo kg
/

,'-_ gﬁ\ﬂ Ui C  HAS MAST GX%YZG;C;O = 29:29;{:}'

. 2 &=
YiFrmnedce = 27260% - 220 = 1iylLZ

(116 ~115c)
(Total for Question 9 is 5 marks)

10. Write the following numbers in order of size.
Start with the smallest number.

0.045 x 103 45 %1073 450 0.45 x 107!
= us T Or00uUS = 0. ouS
o 3
Lhw Sy T2 0 - uSx 10! 0 -o4Swito UsSc

.....................................................................................................................................................

(Total for Question 10 is 2 marks)

S526278B 10
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11. The accurate scale drawing shows a map of an island.

i T .—-’7 . i h -
| - .
Normh
i North Fy /
‘ \\" r i
N -
\ i

4 and B are points on the island. )
The real distance, in kilometres, between 4 and B is 56 km. Stlea~ 15 2e

Tk 15 lea~
Treasure is buried at point C on the island.

S Al S Semn
Point C is 35 km from 4 and on a bearing of 300° from B.

Mark the point C with a cross (X).

(Total for Question 11 is 5 marks)

5526278
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12. There are 24 girls and 12 boys in a club.

One girl and one boy are going to be chosen to go to a meeting.

Work out the total number of ways of choosing a girl and a boy.

24 » \

(Total for Question 12 is 2 marks)

13.

(242 )(br™s 2x - - 3)
(')L‘\’ ’L)(l-y’)(t\'— Tae - :'))

i

H

(a) Expand and simplify (x + 2)(2x —3)(3x + 1)

(;'13-» 7 w3 4 \?,x"'.. \U-x — s

(Total for Question 13 is 4 marks)

$526278
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14. a=\7+cand b =63 + \d, where ¢ and d are positive integers.

Giventhatc:d=1:9 P = e

oA = B

find, in its simplest form, the ratio a : b

b= 463 + ¥d = 347 + 34¢ - 3(4‘3‘”?)

e b o= YT eve o 3(FTeNE )

= / Y 8

(Total for Question 14 is 3 marks)

15. Two solid cones are mathematically similar.

Cone A has a volume of 120 cm?
Cone B has a volume of 960 cm?

Work out the ratio of the surface area of cone A to the surface area of cone B.

i/’?t'lzfn.é' Semé AAcTk (ﬂ o -‘:\)) 5 f
Lénc7d S.F. =
A/ 556 = 20 = o
........................ [
(Total for Question 15 is 3 marks)
552627B 13
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16.

Here are 8 cards.

There is a number on each card.
"2 T s T . T . T . T S T S T Sl
IZ‘S‘SJ’-lI-’L’@lLCS‘(S‘
oo 0 N o Bao 2 Mo o N N B % )
Erin puts the 8 cards in a bag.

She takes at random a card from the bag and does not replace it.
Erin then takes at random a second card from the bag.

Calculate the probability that the number on the second card is double the number on the first
card.

|/,qj._.1,3 COMBIAA T oS ALE Q, Y 2, L/‘ 3, 2 3- L 3
336 3,6 3

‘9 (:2. u ) = _’% X % = :ng
7(2¢) = 2x% = &
'9 (3’ é) ¢ (7 St
Lo lzu) e #(30) s 24 L = 2
., i ] ar L = = ST
A A 1
4
e
(Total for Question 16 is 3 marks)
S52627B 14
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17. a, b, c are positive integers such that a > 6 > c.

N 1s the largest three digit number that has the digits a, b and c. coc
K is the smallest three digit number that has the digits @, band ¢. ¢ he~

(a) Use algebra to show that the difference between N and K is always a multiple of 99,
‘\} —- IOCC\ ks lCL_) + O
K - 1oV + tOlJ L O
N"K - 100« + IOL;-q-c__- \OTe [O\O e
= Bfe. — A%e

= A\ ((& i )

JED

3)
(b) If a> b and b = ¢ will the difference between N and K still be a multiple of 997
Justify your answer.
des. Nzl oz fale-e) S Nrme cslo T Gues. Aa(azb)
Lol s N gefeer Siee TTHEY CANGEE) e
@)

(Total for Question 17 is 4 marks)

S§52627B 15
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18. The histogram gives information about the weights of some fish.

Frequency
density

! ‘ | [ |
0 T T T T I| - ——
100 200 300 400 500 600 700 800 900 1000 1100

Weight (grams)

The number of fish with a weight between 400 g and 450 g is 7 more than the number of fish
with a weight between 250 g and 300 g.

(a) Calculate the total number of fish represented by the histogram.
Huvo - u«SOa 1S 1S SeuAles , ;.y SQUALES 1S T FAsH
150 - S0%g S 8¢ squaees S G AL
I SQuans IS % X 7§ ATH

NUMER oF SUARET = 544 +b+0.S40S + ¢

= 3¢
Nom@Rr 9F RSH = S x2F
- === L3
.................. 6. & ...
(3)
$526278 16
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(b) (1) Use the histogram to find an estimate for the median weight. &
L S TR (7 Sguess 15 oF THeSE \~ 10 3 B8RS
1

gt B 2« SO+ Yuo = 3
TS
....................... H3 g
(H2 — 4177 )
(i1) Give a reason why your answer to part (b)(i) is only an estimate.
....... HE TG e ol S002S. INVMBERS I INTERALS
3)

(Total for Question 18 is 6 marks)

19. Solve 2x*—5x—-12>0

(22 +3)(n- Lp) 5 0

(Total for Question 19 is 3 marks)

S52627B 17
© Pearson Education Ltd.



20. Azmol rolls a biased dice and spins a biased coin.

The probability that the coin will land on Heads is 0.55
The probability that the dice will land on 6 and the coin will land on Heads is 0.11

Work out the probability that the dice will land on 6 and the coin will land on Tails.

P(H\Lj) = PO x ?(B‘)

Ui = 05 = P(())

rl . ‘F(L) = VL = I/
s

(Total for Question 20 is 3 marks)

5526278 18
© Pearson Education Ltd.



21. f(x)=L+ !
x+2 x-3

(a) Work out f{(5)
Give your answer as a fraction.

d(s) = L4 L = 241

~3 JL Ly &
o
......................... 1L O —
2)
(b) Write down a value of x for which f(x) is not defined.
..... Nz% or T
(1)
Given that f(x) =4
(¢) find the possible values of x.
+
Give your answer in the form ERY , Where p, g and r are positive integers. _
; 4 [Ft O = '-k
P = 0= -bt e b=~k
¢ w25
N+ T M- 3 Ao-
+ [ g P
M- 3 + N+l - -{o__'f3g,fq~xq«m,3
(1\+‘L)(7t~?) ¢
& JL\—G«P
. 2,“, =y (“4.1]“‘-'3) 3
Jao) = w(atn-tnni)
2“.. ) . = q,"\ﬂ_’q“ﬂ fL"‘
LI')(N-—L-,)(—'Z'Q = 0 _Qiit{‘-l{-"‘—” :.‘Sfjliﬂ
C))
(Total for Question 21 is 8 marks)
TOTAL FOR PAPER: 80 MARKS
$52627B 19
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