Please check the examination details below before entering your candidate information

(Candidate surname Other names h

S

Centre Number Candidate Number

Pearson Edexcel
Level 1/Level 2 GCSE (9-1)

Time 1 hour 30 minutes Paper
reference

Mathematics

PAPER 2 (Calculator)

Higher Tier
. J
[ You must have: Ruler graduated in centimetres and millimetres, Total Marks

protractor, pair of compasses, pen, HB pencil, eraser, calculator,
LFormulae Sheet (enclosed). 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 z 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.
Try to answer every question.

Check your answers if you have time at the end.

Good luck with your examination.

P66303A

i ©2021 Pearson Education Ltd.

IVAVAVAVS

Turn over
.CG Maths. >,
Worked Solutions Pearson




Please note that these worked solutions have neither been
provided nor approved by Pearson Education and may not
necessarily constitute the only possible solutions. Please
refer to the original mark schemes for full guidance.

Any writing in blue indicates what must be written in order to
answer the questions and get the marks. The worked
solutions have been designed to show the smallest amount of
work which needs to be done to answer the question.

Anything written in green in a cloud doesn't have to be

written in the exam.

Anything written in orange in a rectangle doesn't have to be
written in the exam and is there to show what should be put
into a calculator or measured using a ruler or protractor.

If you find any mistakes or have any requests or suggestions,
please send an email to curtis@cgmaths.co.uk

.CG Maths.




Answer ALL questions.

Write your answers in the spaces provided.

You must write down all the stages in your working.

(a) Simplify ()’

(@)’ = a¥. When raising a power to a power, multiply the powers

(b) Expand and simplify 4(x + 3) + 7(4 — 2x)

4+ 428 - 1% Expanding the brackets. &4 x X = 4X 4 x 3 =12.7 x4 = 28. 7 x -2X = -14X

Simplifying by collecting like terms. 4X - 14X = -10X 12 + 48 = 40

(¢) Factorise fully 15x° + 3x%y

The highest common factor of both terms is 3x”. Bringing this out as
a factor and dividing both terms by this, leaving the result in a bracket

32(5x+Y)

(Total for Question 1 is 5 marks)
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4 Festival A will be in a rectangular field with an area of 80000 m? o R
. . o%0%% %% R

The greatest number of people allowed to attend Festival A is 425 SESKE S
Son

Festival B will be in a rectangular field 700 m by 2000 m. B oiks
. . L 25

The greatest number of people allowed to attend Festival B is 6750 en %
S M

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.
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This works out that the distance between L and M in the x-direction is 7
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2 parts of the ratio represent the distance between L and M. Dividing the
7 by 2 works out that 1 part of the ratio is worth 3.5 in the x-direction
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Multiplying the value of 1 part by 3 works out that the 3 parts which
represent the distance between M and N in the x-direction is 10.5
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to the x-coordinate of M works out the x-coordinate of N
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(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.

100% is the full amount. Subtracting 4% works out the percentage it
decreases to. Putting this over 100 converts it into a fraction, which
reduces the £679 by 4% when it is multiplied by. Raising the fraction
to the power of 3 as it needs to be decreases by 4% 3 times
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7 In Spain, Sam pays 27 euros for 18 litres of petrol. §§§§§§§§ §:§§§§§3
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Every 4.5 litres is 1 gallon so dividing the 18 litres by 4.5 works out
how many lots of 4.5 litres it is and therefore how many gallons it is
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8 gallons is 2 lots of 4 gallons so multiplying the price
of 4 gallons by 2 works out the price of 8 gallons
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The petrol in Spain is not cheaper than in Wales as it costs
£45.90 for 8 gallons and Wales is less than this for 8 gallons
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The answer of 0.7393... is rounded to 3 significant figures. The third significant figure is rounded using the fourth
> then everything after the third significant figure is set to O and ignored. The O at the start is not a significant figure
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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.
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>

9%
0

<o
(s
50s%

Work out the value of x.

0
ptotete!
ki
o
S8

¥
o
bod

.0

0%

<
<
<

I

<.

X X0
RS
*p%p
B

Converting the pressure formula in to a formula triangle

=
P A
180+ 187.5

OO0
(R
NOTW
NOT W
s
SRR

>
<
Y

O
2
o

X

Area = force + pressure

<
el
nY
S
o2

%3
Qg
KKK

et

|-

5
RS

SRR
heSode!
batetelelel
<AL
Qp“

<>
55
%
6%

&

096+ 1.2 Area of rectangle = length x width. So width = area of rectangle + length

e
558
55

bete%

>
<
<
53
<%

0%

o

X

B

S0

XS
IR
QQ&“W% o000 ¢y§§§‘
SRR
RIS
RS Rses
R RRELRILILES

A
KRR
ABME R
PR LY

SRS

>

X
07,

(X
2
%
2
s
7

y

66
Pt
-~ h ’.Q
v i
R
SRR,

oo
K

f@;«
ol e
L
K

<
<

0
<

>4

&,
R

0
(0
§?5
o
-

e

OO
(0o
T
S
25508
L]

O
X
RIS
SRS,
KL

<
fole's!
v
SRR

<
(X

<
%
A”‘
s
5

0066
K
YAV
[

g

(Total for Question 9 is 3 marks)

L

3%

Ye%e%

SRS

620! & Ja:

‘%@;‘lo ]

ERRLHLRAILRLRHKLRK,
O

e

ol 516N\

Qﬁ%ﬁﬁ?%’

SRR

ot
%
o
<
O
A
<
<X
<
o
&
XX

$%%
els
gg

%
6%
gg

P
5SS
o
o0
X
<
S

08
rete!

oV

<
:‘
55
KX
:0
X XCH
039

55
KX

<
%

st
ReSels

S
<
0
qg&
<
53

%
0
protelels
5005
005
~
%5
25
25
25

’0
55
Q§
5
.0
5
Q’
5%

7

oCG MathS. Turn over »



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

Online .
store
9 2 a b
0 100 =1 200 300 2 400° 500

Sales (£000s)

Andrew says,

“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.

It is two quarters

The table shows information about the sales, in £000s, in a shop each month.

Sales (£000s)

least value 30

lower quartile 80

median 170

upper quartile 260

greatest value 350

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

Shop

0 100 200 300 400 500
Sales (£000s)

(2)
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§§§:§: E?:%}Z:it (c) Compare the distribution of the sales of the online store with the distribution of the
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range is the difference between the upper and lower quartiles. The interquartile
range for online is 350 - 160 = 190 and for the shop it is 260 - 80 = 180
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11 Kieron has 13 workers he can use for a job.
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He knows that 6 workers would take 145 days to complete this job.
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Show that Kieron has enough workers to finish this job in less than 7 days.
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Multiplying the 6 workers by the 14'/, days works
out that 87 days worth of work will need to be done
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Dividing the 87 days worth of work by the 13 workers shows that
it will take 6.6... days to do the work, which is less than 7 days

87+13=6.6..
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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 =10

Show that these two lines are parallel.

Adding 10x and subtracting 4 from both sides to get the y term on its own

Dividing both sides by 5 to get y on its own

Both lines have gradient of 2

The general equation of a straight line is y = mx + ¢, where m is the gradient and c is the y-intercept.
The second equation is not in this form so it needs to be put into this form to work out its gradient

As mis 2 in both equations. As they have
the same gradient they must be parallel

Multiplying the vector from the centre of enlargement

to each corner on the shape by the scale factor works
out the new vector from the centre of enlargement
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(Total for Question 12 is 2 marks)

YA

10

N N NEVAaY

It is 3 jumps to the left and 2 down to get from the

—4} centre of enlargement to the closest corner. This is

-3 in the x-direction and -2 in the y-direction

-6 A A A AN NN

—-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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e o
$ogesese’ ateleds!
-~ | 14 Saffron wants to work out an estimate for the total number of fish in a lake.
2
< (90,0029, .
S On Friday, Saffron catches 180 fish from the lake.
o g‘ ko5 ? .
2 o She puts a tag on each of these fish and puts them back into the lake.
e s
e
S On Saturday, Saffron catches 305 fish from the same lake.
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She finds that 45 of the 305 fish are tagged.
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Work out an estimate for the total number of fish in the lake.
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o Let x be the total number of fish in the lake. It can be estimated
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that 45/180 of the total number of fish was 305 as this was
the fraction of the tagged which were caught on Saturday
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150 Rearranging to find x by dividing both sides by 45/180
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>

>
5
‘:’

OO0
290085
-
S8

<
0
%

0
o e
) S03¢
RS
8

>
%
L0

o

25
‘4€v
5%

ool

o~
00
oAt
5

bo%o
)
Q0

<>
K
v
/
0%
o

OO0
020505
NS
O
LR

o
o
DI
S

SEES

S
5%

<
ot
4]
~

S
StSetelototodotet
O
o
ptelatoteetetotet

<
<
%
X

%
oo
S 00920,

%
5
Sotedelelels

5
858
S0
<55
&%

0%
&
25
o2t
25
o2
e
S
9
fatole!
55

<
o

byt
ORI

%8
4
Qg'

<6
K
oy
et
0%

>

(e
AR
)
R

o~
s
=
34
P
55

X

00
262
G
Bt
Totonees
KB

O
%5
ey
3’05
e
K

<
<

0
<

.4

&,
R

AP
LRSS
. % :z&
S o
X

BN
SRS

ARTES IS
so% d 4% N
LR

Lo
2%
o,
N
%

b

v

o0 o 108
fo%e,

oS543
SRS

S
ST
S S0
PP KA
Sog Nelote D ot oe!
ORGSOl
o20% ool SEX:
BT 25l
SRS, KRR
505 GRS
Segeseteres bosatele:
SRS Boseesese!
ossetes XX
SOCHS S90S
QR <50
SIS I
SRS S5
R KK
R KK
Sesetetet fisasetole!
KRS 2I00RS
SHRRKo KALRRS
55 Soodose!
RIS KK
SRR KRN
5525 3RS
QKRS 2R
G
RIS S
oteletelele doteletelels

1

oCG MathS. Turn over »



.,

15 The ratio of Marta’s hourly pay to Khalid’s hourly pay is 6 : 5 e §§§§§§§§§
Both Marta and Khalid get an increase of £1.50 in their hourly pay. §§§f:§’§§§ ::‘f:§2§§§
The ratio of Marta’s hourly pay to Khalid’s hourly pay after this increase is 13 : 11 S0 ol
Work out the hourly pay before the increase for Marta and for Khalid. %:’% s

S

]

Let m be the hourly pay for Marta before the increase and k be the hourly
pay for Khalid before the increase. 5 parts of the first ratio represent k so
dividing this by 5 expresses the value of 1 part. Multiplying this by 6 gives
the 6 parts which represent m. Writing this as an equation
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Adding £1.50 to m and k increases them by £1.50 and expresses the hourly
M+1.50= K-[-I,Sox 13 pays after the increase. 11 parts of the second ratio represent k + 1.50 so
T dividing this by 11 expresses the value of 1 part. Multiplying this by 13
gives the 13 parts which represent m + 1.50. Writing this as an equation
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Subtracting 97.5 from both
sides and collecting like terms
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Dividing both sides by -1 finds
that k = 15 so Khalid's pay

i before the increase was £15 )

Going back to the original equation to work out Marta's pay before the increase
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~= =116 A shop manager wants to advertise special offers on social media platforms.
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% Ve de%%% :
}§§ ;,::"f?i The manager asks 100 customers which of type 4, type B or type C they use.

Of these customers,
4 use all three types
16 do not use any of type A4, type B or type C
8 use both type 4 and type B, but not type C
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(a) Complete the Venn diagram for this information.
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The letters in green do not

One of the customers is chosen at random. need to be written. See next
page for what these are about
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(b) find the probability that this customer also uses type B.
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62 customers use type A. Out of these, 12
also use type B (as the 8 and 4 are both in B)
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A: 4 use all three types
B: 16 do not use any of type A, type B or type C
C: 8 use both type A and type B, but not type C

D: 14 use both type B and type C. This includes the 4 who use all three types so this needs to be subtracted

E: All 20 who use type C also use at least one of type A and type B. So O use just type C. Subtracting the other
numbers in the C ring leaves 6

F: 62 in total use type A. Subtracting the other numbers in the A ring leaves 44

G: There are 100 customers in total. Subtracting all of the other numbers from 100 leaves 12

.CG Maths.
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17 A solid cone is joined to a solid hemisphere to make the solid T shown below. S SR
R sy
SEE Sk
ST SRR
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Volume of sphere = < 77’ SO e
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Volume of cone = = 7r?h h S 5
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- P 7
v ST <
bo2s, 4260 ;

S S
B S
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. . sme O
The diameter of the base of the cone is 7cm. e =
: . . EL S8
The diameter of the hemisphere is 7 cm. §§§3:3§3 528
R B
. ; SRR 8%
The total volume of T is 120zcm RELE S
. . Sed0%e%0%? edete50%!
The total height of T is ycm. §§§3§§’f§ §§§§§3‘:f§
(a) Calculate the value of y. s R o
. .. R RS
Give your answer correct to 3 significant figures. GRS B
s Potosetstet
SO SRR
| 3| 2y Adding the vol f the hemisph d
LI i’ITX(—) +4rx (_) "\ - lZO_n. Ing the volume of the hemisphere an gggg gi(,??%,
273 2 3 2 cone must be equal to the volume of T SO KR
05t oo 0~
S&s  SE
SR R
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Volume of the cone. The
radius is half the diameter

Volume of the hemisphere. A hemisphere is
half of a sphere. The radius is half the diameter

< S R
47 = o
|Z0TT—5x TTX(— Rearranged to find h, the height of the cone. Subtracting K& KO
273 2 . . B S
h= | > the volume of the hemisphere from both sides then SR S
S . . -, SERES
—TX (%) dividing both sides by everything h was multiplied by I§§§é2§§ :§§§::;f§§
3
XA XA
_097 , 7 Adding the height of the hemisphere, which is SR B
49 +§ it's radius, to the height of the cone gives LR G
’ R Bhesy S
S S
259 SRE K
= 27 SIS LB
. R . Y T T SR S
The answer of 25.88... is rounded to 3 significant figures @) s o
protaletole!
Jossteteres
. ) i . e
The diameter of the base of the cone and the diameter of the hemisphere are both increased e
a0
by the same amount. ot
. g -
Assuming the total volume of T does not change, B
‘oégzsg
. . 9%
(b) explain the effect this would have on your answer to part (a). i
S
I20m-2-x itTI'><(§) . RS . , e o
273 2 + 8 _ 185 Repeating the calculation using a diameter of 8cm instead <= =
_ . . . . < 0% <Ky
| 2 2 of 7cm. 185 is now the value of y and this is less than 259 < @~
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18 PQOR and QRS are triangles.

%
50

When labelling the triangles,
side a is opposite angle A

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

0= b +C"-2bCCOSA

There are not opposite pairs of sides and angles in triangle PQR so
the sine rule cannot be used. The cosine rule can be used instead

RO=[IF+9.47-2% [I1x9.%xc0os 27

SinA —SinB

There are opposite pairs of sides and angles

in triangle RQS so the sine rule can be used

Labelling the triangle. Square rooting both sides to
make side a the subject and substituting in the values

Labelling the triangle. Multiplying both sides by sinB to make b the

Rounding the answer of 7.631... to 3 significant figures

subject and substituting in the values. Using the exact value of side RQ

................................................. cm
(Total for Question 18 is 4 marks)
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19 The functions g and h are such that
gx)=32x -5 h(x) = .
(a) Find g(16)

T2x16-5

Substituting 16 for x in g(x)
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(b) Find hg'(x)
Give your answer in terms of x in its simplest form.

Finding the inverse function g™ (x) by switching
g(x) with x and x with y then rearranging to find y

Cubing both sides

Adding 5 to both sides

Dividing both sides by 2. The right side of the equation is g*(x)

Substituting g™ (x) for x in h(x) to find the composite function hg™(x)
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(Total for Question 19 is 4 marks)
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Work out the size of angle CDE.
Give a reason for each stage of your working.
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line BCE. Subtracting angle BCD from 180 leaves angle DCE
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25 (Total for Question 20 is 4 marks)
e SO
B SOy
S B .
s S Angles CDE, DCE and DEC are the three angles in triangle
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§§§§§§§ §§§§§§ DCE. Subtracting the known angles leaves angle CDE
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All the x values which were positive become )=
21 The graph of y = f(x) is shown on the grid below. ' i ive Y5

grap y g . negative and all the x values which were negative ).~

become positive. This is a reflection in the y-axis )

6
bosst
bot
:oz"o
%%
CXKS

<

5

5
55
by%!

%

Yoo
oo
35

<X
.030‘083
S5
05500
stetesens
R

<

VA

67
9005
e

y=1fx)

‘0
il
65
=%
=

%
‘0’4’9“::
o5

X

=
ez
-~
e
RIS

%%

&
<
&3

bs%
4
A %

2
9
N
<X
<5

0%
<

O
3
]
o
’0

<>
fo%t
%%
."
250

-

G
S
B

;.:}

%!
o
S50
pleteteletotetety!

A A
Soeteteteted
s B

%

%

GO0
SRR
%
%
b0

QLIRS

5
55555
25885
ol
28
K

(a) On the grid above, sketch the graph of y = f(—x)
(1)

Here is a sketch of the graph of y = tanx®
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The graph of y =tanx® is translated to give the graph of y = g(x) S s
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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.

Tan graphs repeat every 180 degrees, so the coordinates of Q must be (360, 0). This translates

to (90, -5), which is -270 in the x-direction and -5 in the y-direction. This adds 270 to x as it ;’,::
gets there 270 sooner and subtracts 5 from the whole function to move it 5 downward o
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of the inequalities at the same time
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