[ Please check the examination details below before entering your candidate information A
(Candidate surname Other names A
S
Centre Number Candidate Number
Pearson Edexcel
Level 1/Level 2 GCSE (9-1)
4 )
k y )
f N
Morning (Time: 1 hour 30 minutes) Paper Reference TMA1/3H
Mathematics
Paper 3 (Calculator)
Higher Tier
\. J
[ 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. )
\. J
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. I
® Answer the questions in the spaces provided %
— there may be more space than you need. %3
® You must show all your working. e
® 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 7 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.
Turn over

©2020 Pearson Education Ltd.
P 6 2 2 7 9 A 0 1 2 4

Ay Pearson



Answer ALL questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 (a) Simplify n* x n’

3+ S g
n =N
8
n
(b) Simplify 9" ¢r ¥
C
-2
3 c e
d“-' 3 ds
3
................ ed
(c) Solve 57x>7
x2 X2
9% > 14
) )
x > It
. 1
X > S

(Total for Question 1 is 5 marks)
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2 Andy cycles a distance of 30 km at an average speed of 24 km/h. D
He then runs a distance of 12 km at an average speed of 8 km/h.

Work out the total time Andy takes.
Give your answer in hours and minutes.

C3el¢ &‘ﬂ,‘
D= 30km Dz 2km
Sz 24kmlh Sz 8m/h
= 12 _ 15w
T= 30 . .26k T= ==
1Y
Total +ume = 1.2Sh 4 (.Sh
= 2.75h

—_— )
0.75 %x 60 = 4S5 munukes

= 2hours U4S muns

........................ minutes

(Total for Question 2 is 3 marks)

3 A number, m, is rounded to 1 decimal place.
The result is 9.4

Complete the error interval for m.

(Total for Question 3 is 2 marks)

3
I
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4 Maisie knows that she needs 3 kg of grass seed to make a rectangular lawn 5m by 9m.
Grass seed is sold in 2 kg boxes.

Maisie wants to make a rectangular lawn 10 m by 14 m.
She has 5 boxes of grass seed.

(a) Has Maisie got enough grass seed to make a lawn 10m by 14m?
You must show all your working.

2
3kg = YSwm ‘) =3
<3 g
AzSwm x Am {‘|tﬁ= 1Sm?
a Sm
= 4Sm X2 2 ) 22
2kq = 30m
| box
m
S boxes
S % 7.&3 = 10kg
2
Az 140m® 1O 5 % 30mt = 150m
 Hm Yes. 150m® > tHOm®
% 2
Maisie opens the 5 boxes of grass seed. 4 %x 30m*® = 120m
- | x 15m® = 1Sm?
She finds that 4 of the boxes contain 2 kg of grass seed. ry
The other box contains 1 kg of grass seed. 13Sm

(b) Does this affect whether Maisie has enough grass seed to make her lawn?
Give a reason for your answer.

...... ‘/szhewdlmgmzw%mesz

(Total for Question 4 is 5 marks)
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DO NOTWRITEIN THIS AREA DO NOT WRITE IN-THIS AREA

DO NOTWRITE INTHISCAREA

5 Amanda has two fair 3-sided spinners.

/ /

Spinner A Spinner B

Amanda spins each spinner once.

(a) Complete the probability tree diagram.
Spinner A \ Spinner B

lands on 2

lands on 2

does not land
on?2

3 ........... lands on 2

does not land
on 2

____________ 3

does not land
on?2

(b) Work out the probability that Spinner A lands on 2 and Spinner B does not land on 2

| 2 _ 2
_— R = D e
3

3 q

(Total for Question 5 is 4 marks)
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(a) Use these graphs to solve the simultaneous equations

5x — 9y =—46
y=-—2x

5x — 9y = —46
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There is a total of 45 boys and girls in a choir.

The mean age of the 18 boys is 16.2 years.
The mean age of the 27 girls is 16.7 years.

Calculate the mean age of all 45 boys and girls.

Boys
=+ tvtodl oge
16.2 = T
total age = 5.2 x \8
< 291.6
Gurls
totod e

Htol
Mean = —

no. o} Ppeople

AW
- 241.6 + 4S0.9

Mean = — us

: 16.5

(Total for Question 7 is 3 marks)
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8 There are some counters in a bag.
The counters are blue or green or red or yellow.

The table shows the probabilities that a counter taken at random from the bag
will be blue or will be green.

Colour blue green red yellow

Probability | 0.32 020 | 0.% o.og¢ =1

X
The probability that a counter taken at random from the bag wilT®e red is five times the
probability that the counter will be yellow.

There are 300 counters in the bag.

Work out the number of yellow counters in the bag.
0.32 + 0.20 = 0.52
l-0.82 = 0.48

p(ra.el) : p[nellow)

g : | = 6 ports 0.42 =¢ = 0.08
xo.oal lxo.oa
0.y 0.08

No. of yellew = pluo.\low) x 4okl

0.08 x 300

2y

(Total for Question 8 is 3 marks)
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9 The diagram shows a prism.

———————————————

40°

The cross section of the prism has exactly one line of symmetry.

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

Vol. o} prism = areo cross -Section x  lenghh

2 0
Az 20.977... em

tanb:= 7
: & H %
i"l"' , *M['iO)'-' S
— t §-)

{oem A Semn xS
e . %z § x ton(40)
e -
A= (20em : 4.195498156 cm
10cm Avea o 150sceles = ‘;',’”‘

% xl0o x %.195...

20.97744078 cm?

2

Prea Lot - Sechon

120 4+ 20.977...
140.977... em?

Vol = H-l-o..‘l'?? X 20
= 1819.549¢216
o, 2820
~ 28320 em
(Total for Question 9 is 5 marks)
10
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10 A person’s heart beats approximately 10° times each day.
A person lives for approximately 81 years.

(a) Work out an estimate for the number of times a person’s heart beats in their lifetime.
Give your answer in standard form correct to 2 significant figures.

81 x 365 = 29,565 dags

105 x 29,565 = 2456500000

& 30000006000

< 3xlo"

2 x 10" red blood cells have a total mass of 90 grams.

(b) Work out the average mass of 1 red blood cell.
Give your answer in standard form.

90 + 2x10" = usxiwo™y

(Total for Question 10 is 4 marks)
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11 The diagram shows a triangle P on a grid.

-7 -6 -5 4 -3 2 -1 O 1 3

Triangle P is rotated 180° about (0, 0) to give triangle Q. .
S rlah‘l'
2 down

(a) Describe fully the single transformation that maps triangle P onto triangle R.

5
Triangle Q is translated by ( 2] to give triangle R.

AAAAAAAAA Rototwon  186°  obout . (2.Ss =)

Under the transformation that maps triangle P onto triangle R, the point 4 is invariant.

notr mowved
(b) Write down the coordinates of point 4.

(Total for Question 11 is 4 marks)
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X 2x
12 (a) Ex ress—w—
@) P x+2 4

X —

—

as a single fraction in its simplest form.

o (- 4) + 22 (2 +2)

(x 1-2) (‘J(-'*)

'ac‘-)w. +2x"+/lk(

(oe+2) (% -4)

3x?

(oe+2)(2¢-4)

Ix?

(xx+2)(x-4)

X oC -3
2% | 2x* | -6 = 2x?-3x -1
3 | 43x | —q
X 2x? | -3=x -9 = 8&3-2::"-519&- us
Yx | 833 |-1222 | -362
82t -222-51x - US
+S  |¢10xt |-15% | -us

P 6 2 2 7 9 A 0 1 3 2 4

(Total for Question 12 is 6 marks)
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13 (a) On the grid show, by shading, the region that satisfies all these inequalities.

x>0 x<2 y<x+3 243y =6 f Z
Label the region R. jlo Vv 2 z(o)+33>,6 .....
Y l3 4 S yve y»2
(0,2) 2x +3(0) 76

ey b
x»3
(3,0)

14
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DO NOTWRITEIN THIS AREA DO NOT WRITE IN-THIS AREA

DO NOTWRITE INTHISCAREA

(b) The diagram below shows the region S that satisfies the inequalities

1
Yy < 4x y>5x x+y< 6

X1y <b
Geoffrey says that the point with coordinates (2, 4) does not satisty all the inequalities

because it does not lie in the shaded region.

Is Geoftrey correct?
You must give a reason for your answer.

__________ No(?-.ll)lsw\a:oldm:oasnm‘aumq-ﬁb

(Total for Question 13 is 5 marks)

15
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14

Points B, D, E and F lie on a circle.
ABC is the tangent to the circle at B.

Find the size of angle ABD.

You must give a reason for each stage of your working.

LDBF = 80° Opposite a.na\u w o cdw.c. qund.r'.j.dual fum

o 180°

LBFD = €0 Aua\u n a \Vicna\( fum 4 180°

ZABD = 60’ Altemote sogwank theovem.

(Total for Question 14 is 4 marks)
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15 Prove algebraically that 0.73 can be written as 1

o= O.7é
102¢ = 7-5
160 = T3.3

1002t = 73.‘i

- 0% 1.3
Qox = 66
Yl
sz 66 _ M
0 1S

P 6 2 2 7 9 A 0 1 7 2 4

(Total for Question 15 is 2 marks)
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16 Here is a speed-time graph for a car.

A
16
14
12
10
Speed
(l’Il/S) 8
6
4
2
0 >
0 30 60 90 120 150
30 ? Time (s)
(a) Work out an estimate for the distance the car travelled in the first 30 seconds.
Lph
Az Lo
!
= — x 30 x9
= $%3
= 135
____________________________ 135 m

(b) Is your answer to part (a) an underestimate or an overestimate of the actual distance
the car travelled in the first 30 seconds?
Give a reason for your answer.

.......... Underestimaty . The oarea o the frieegle is lew than e
,,,,,,,,, Area . wnoler. . HAe . QoY
18
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Julian used the graph to answer this question.

Work out an estimate for the acceleration of the car at time 60 seconds.

Here is Julian’s working.
acceleration = speed + time

=13+60
=0.216 m/s?
Julian’s method does not give a good estimate of the acceleration at time 60 seconds.

(c) Explain why.

(Total for Question 16 is 4 marks)
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17 The histogram gives information about the distances 80 competitors jumped in a long
jump competition.

A
120
100 ¥ 0.4
100 /
v
4o
80
Fideque'ncy
ensity 60 50 X 0.4
60 x0.2
/”
Y /
40 20 12
20 lox 0.8
[
F 0 8 .
6.0 6.4 6.8 7.2 7.6 8.0 8.4
FD cw Distance (m)
Calculate an estimate for the mean distance.
m;dPo'm'k Freq m.‘de""‘x X fieq.
6.8 3 Su4. 4
7.4 20 148
7.8 4o N
3.1 12 7.2
¢n.t bll.6
Mean = — = 7.645 7.645
80

(Total for Question 17 is 4 marks)
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DO NOT WRITE IN - THIS AREA

DO NOTWRITEIN - THIS AREA

2 DONOTWRITEIN THIS AREA: s

s

18 The diagram shows a cube.

E

AH = 11.3 cm correct to the nearest mm.

Calculate the lower bound for the length of an edge of the cube.
You must show all your working.

LB ug

| t t t )|
.2 .25 n.3 .35 0. 4
F at4bizet
P 4Lt = FH
c

ol N = Fut
B I

u Fu= (a?

A L+ (@)r'-' .25*

e 212 = .28

= & -(Tofa for Question 18 is 4 marks)

lSJ— - ¢ qs' ......................... cm

J

21
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19

Area FGHUK =
Area ABCOEF

ABCDEF is a regular hexagon with sides of length x.
This hexagon is enlarged, centre F, by scale factor p to give hexagon FGHIJK.

Show that the area of the shaded region in the diagram is given by ﬁ P*— 1)x?

2
Area = 2 AbS(uC Area ABCDEEF
x 0 p = -‘; xxx x S (60) =6 x %‘.g"
0 o s Lyt 2 = 683 42
T 2 2 m
= {3 2 . 3T
Y 2 e
1
Aves = "z'“b SinC Area FGHUK
px b pL - —;—xpzxpxxrln(so) = b = %:szz
< .;_-P‘lx} X .‘E.. - ';;—{i Pl-"-z
1) o 5
x N __ .
P P ?’g&‘ (P -\)
Shoded orea f :ra_n;)k - ABCDEF .N—- (o2 o
- I

(Total for Question 19 is 4 marks)
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DO NOTWRITEIN THIS AREA DO NOT WRITE IN-THIS AREA

DO NOTWRITE INTHISCAREA

n 9 \S q
20 Here is a list of five numbers. *x98 x48 /_X\:ls %18

S 7>
9853 9864 9873 9888

Find the lowest common multiple of these five numbers.

(Total for Question 20 is 1 mark)

23
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21 5c+d=c+4d
(a) Find the ratio c:d

Sc +d = e+ &d
-c -d -C -d

ke = 3dd
c:d
3 4

6x* = Txy + 20y* where x>0 and y >0

(b) Find the ratio x:y

Goel = 7131— 2031
= Txy -204' - T3¢y ~ 20yt
6x? - 731:’ - 20\\1" =0

Goc? + Baeyi- ISy - 2042
2x (3% +uy) -5y (3x 4+ ty)

(29&-53)(3““"5) =0

29¢-5y =0 3+ by=0
+Sy +5y "y -y

2x = Sy 3 = - Uy

Xy b
S:12 43

24

.3k
¢ x26 =120
——
+8 -15
5.2

(Total for Question 21 is S marks)

TOTAL FOR PAPER IS 80 MARKS
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