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Centre number Candidate number

Surname

Forename(s)

Candidate signature

| declare this is my own work.
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GCSE
MATHEMATICS

Higher Tier Paper 2 Calculator
Time allowed: 1 hour 30 minutes

Materials .
For this paper you must have: e inery \ies
e a calculator —=—= Pages Mark
e mathematical instruments T 23
e the Formulae Sheet (enclosed). =1 | o
Instructions 6-7
o Use black ink or black ball-point pen. Draw diagrams in pencil. 8-9
« Fill in the boxes at the top of this page. 1011
e Answer all questions.
s You must answer the questions in the spaces provided. Do not write b s

outside the box around each page or on blank pages. 14-15
o If you need extra space for your answer(s), use the lined pages at the end 16-17

of this book. Write the question number against your answer(s). 1519
e Do all rough work in this book. Cross through any work you do not want to

be marked. 20-21

. 22-23

Information E
e The marks for questions are shown in brackets.
e The maximum mark for this paper is 80. TOTAL

s You may ask for more answer paper, graph paper and tracing paper.
These must be tagged securely to this answer book.

Advice
In all calculations, show clearly how you work out your answer.
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. o . - e | Do not write
, 2 5 | outside the
Answer all questions in the spaces provided. box

Circle the fraction that is equal to 1.25% '
[1 mark] |

®| =
[
(&3]
—
N
(%3}

Circle the expression that means  the probability of A and not B.
[1 mark]

P(A'U B) P(AUB’) P(A'N B) |

Circle the triangular number.
[1 mark]

\
9 12 @ 18 i
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o | Do not write
outside the
4 Circle the inequality represented by the diagram. ‘ -
O- —@
=T T _15 T T T T T ; T T A}
[1 mark]
-5<x<1 Sgx<1 bgx <1
5 Solve 5(2x—1)=6x+9
) [3 marks]
(=) mlog et D
_\03;—”6:690*(‘(;‘)41*5 -
\lox -6x=4q+S> &
I = >~ zl&
= \% /4
N
= fu;n over;

I S
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6 Show that 2125 can be written as
a cube number multiplied by a prime number between 10 and 20 |

PAVEES Y

7 Sam types a constant number of words per minute.
He takes 8 minutes to type a report of 416 words.

How long does it take him to type an essay of 1534 words?

) Give your answer in minutes and seconds.
‘ [3 marks] |

\6 8 52 B Brd ?e,rmwka |
\53& T St e o T B wb

—

| OS5 ke - =20 &ecmnah

| §Oigmm _eb @B;DS;_Q/\LLA; A5

Answer 2_3__ minutes ‘:5 C)_ seconds

T
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v 75 . . |
8 A school play takes place each day from Monday to Friday. “
Here are the attendances on four of the days.
; Monday Tuesday | Wednesday | Thursday
| -  ———. - |
7 4+ 8 + 8 ¥+ o 340
L R S (3 T N, ‘
For all five days, the mean attendance is 90
Work out the attendance on Friday. 1
[3 marks]
\ r
~ Rbo+x =%, torx=h>
| — —
. 5 4 I 1<
\
i - ) B \
e
g -Se-Jko= o,
aoswer 110 wes ,Q‘?c\ojs atkerdance |
\
\
|
! :
|
1
l
{
f Turn over for the next question ‘
| i
I II‘ || Turn over p
05 1B/M/Jun22/8300/2H
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ity sa v = g o T o Tre T == . . o " | Do not write
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9 Rosie makes phone calls to try to sell broadband. ‘ ‘
Today, she made 120 calls.
, The table shows the results.
i Result of call . Frequency
! - {
| Not answered | 33 ¢
| [ - 1
Answered but sale not made | 81 . {
- ;) —

Answered and sale made “ 6 i

9 (a) Write down the relative frequency that a call was not answered. ‘
[1 mark]

e WY

Answer l:)fo ..—_ Ceo .

| 9 (b) During the rest of the week, Rosie will make 500 calls.
Using the results in the table, how many sales does she expect to make during the ‘

rest of the week? '
[2 marks]

- ___é___.,(_ ée_o B 15 S S
V20

Answer __Q_:S_ E §9L@ >
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10 Harry and Ellie each bought a printer and a hard drive. ‘
Here is some information about how much they paid.
| T —gwE |
‘ Printer : Hard drive
| Harry | £80 | £25 |
s ——
Ellie | 10% less than Harry ‘ 20% more than Harry |
Ellie says, ;
“In total, | paid more than Harry because 20% is greater than 10%" ?
Is she correct?
Tick a box.
, L
‘ Yes No
Show calculations to support your answer.
[2 marks] |
- A . ’v
| Ellies o, kec: 0 QxBo=FF2.
1 = e N ==
| ot ik 1 r
. Eles botall F72+Boz=ZV\o02.
e
,}:\a_ﬂﬁé__l:g‘zt\;__g,()i L —é oo -
‘,
’ S o e e - —— |
| Ele %OL.A_L&SS OJ\I S_C_L_Skggé_wfq:ﬁ.
|
P — o — N i —
|
| |
; 1
l l
|
|
| | —
(| 5
Turn over b
07 1B/M/Jun22/8300/2H
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| outside the
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11 A shape is made by joining a right-angled triangle to a rectangle. ,
Not drawn J
! accurately |
| ;
\
\
52cm 1
|
J
i
Work out the area of the shape. f
[5 marks] 1

L cLH« t{"-'-PLC\tV\c.LL \\q\)o\ﬂ:\u;e,of Z;rq.ﬁh

l»_)_c\ttj/ 1€+ 20" = 3@ Crm

| 3’7@;@3@5 kT

SN = E

Pih mpen 29 e Nl men e |

l‘ Answer ) 200 &_ cm?

IIII!IIII‘IIII\IIIIl
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S— - Do not write
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12 4y = 5x 6
. ———
Which statement is correct? = L{r X
Tick one box. - % ‘
S \ o E . [1 mark]
— T |
¢ 100
yis 80% of x
P
/ yis 125% of x
xis 20% of y f
x is 400% of y
Turn over for the next question
|
e
6
SR s RSP PRL URRR S RO e R T |
Turn over »
09 1B/M/Jun22/8300/2H
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I - N S ST i o S T o 1 Do not write
-[ | ouls;::ma
(13 Outside a cafe there is a large plastic ice cream cornet. 1
\
I

The comet is a hemisphere on top of a cone.

The cone and the hemisphere each have radius 24 cm
The cone has perpendicular height 117 cm

\. Volume of a cone = %— 7Ur2h Volume of a hemisphere = % 7’

ris the radius ris the radius *

h is the perpendicular height

13 (a) Work out the total volume of the cornet.

(‘:'Z__Lk(,w\', \r\:\‘j— |
| Volusme of Com_/_:_é_’slql*”'%%fl{_ S
| i =22 LEY N em3. |
| _,‘MQ&%Q\;MQ‘QWL}_ —23- €24 |

= Ué(n\’ CV\S. I

 Tokal 22246« U6 = 36806 e, |

| Answer 2\ ‘é ?Oq'\' = C‘C’ 5.25_ cm®
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e e s . e — — = = a—— o o o Bl e | Do not write
i outside the
113 (b)  The actual cornets that the cafe sells are similar to the plastic one. | b
|
For the actual cornets, the cone and the hemisphere each have radius 2cm ;
] How many times greater is the volume of the plastic cornet than an actual cornet? |
| [3 marks]
| onabh scde e, =10 'y |
's 1
Volame scale ector = (1)°= V329,
|
i
|
=
|
| S e i P e e o
| |
\ ;
< i
'! g |
Answer \ ?_9\ o |
| J
1 I
\ ‘
i i
| |
\ ‘
‘i f
|
' i
f
\ s
1
|
| i
|
Turn over for the next question l
|
| |
| |
| I
R U S L euscLy Y S G s S ol o P S
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I

12

A survey was held in a football stadium.
A sample of the crowd was asked about the importance of a family area.

The pie chart represents the answers.

Not
important
375

Quite
important
400

Very
important
1475

The total number of people in the crowd was 29250

Estimate how many people in the crowd think that a family area is very important. \

Assume that the sample is representative of the crowd.
[3 marks] |

Ee_c;_g\-(. 5&\/@3&13?‘5 Goo | 4D |
= L2506 .

adkon f cempempering Vo 1 4 334250,
Nawrder of ?eoi?\gj \%4315 99250-141F>

2250
Answer \Q\‘ ?6 «

1B/M/Jun22/8300/2H
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In fact,

13

Do not writa
outside the

50% of the sample were sitting in the family area

10% of the crowd were sitting in the family area.

What is this likely to mean about the actual number of people in the crowd who think that
a family area is very important?

Tick one box.

[1 mark]

It is larger than the answer to part (a)

It is the same as the answer to part (a)

It is lower than the answer to part (a)

In the grid, the product of each row, column and diagonal is 1

Complete the grid.

I

AL
2 |

| 6

3
<1
234

FNJEN

ool—

[2 marks] |
|
|

Turn over »
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16 ()

16 (b)

L

14
| Do not write
outside the
. box
Amol owns a sandwich shop.

The shop is open from Monday to Saturday.
In June, Amol sold 3000 sandwiches.

Amol wants to work out the mean number of sandwiches he sold per day in June.
His method is 3000 + 30 = 100

Make one criticism of Amol's method.

[1 mark]
e Sweo wasak Q 3o
\'\Q./ A,é\ \\— QC(QuA\ CD( SUJ\AA‘.:) Aﬁ%))\)

Amol received £6660 from selling the 3000 sandwiches in June.
The numbers of sandwiches sold were in the ratio

meat : cheese : vegan=9:4:7

The price of a meat sandwich is £2.39
The price of a cheese sandwich is £1.89

Work out the price of a vegan sandwich.
[4 marks]

G+4+1=% Doco:Ro-1E50

(CLXZ 39 + 8‘{ Lk « Fx \/\p(bo B6&o,
\,J\«.ui e Co&k oQ_ u%w\ _Sambaut QQ

(1\ b\ 1'—:[ bé 1\/}"\50—6'650
A1v&50+3116- « || 3Y% = ééég_

_XoSevs= % 2299.5

vz £2.19

Answer £ 'L| C_f_ SRS At B |

1B/M/Jun22/8300/2H
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15
- e S — —— — - - — ) Do not write
| outs!::mo
Here is the plan of a solid.
Circle the solid that it could be. ’
[1 mark] |
sphere cone hemisphere @
(
Solve x*+7x-11=0
Give your solutions as decimals.
[2 marks] |
g ;_A._—v-‘\o_i_m_/ Bl peslaeail:
O e
= e e a - - =
= T ;
PO i a3 \f} x| . o
B L o 1 0 L b daer i
D |
oxe: —8-31)8 N
sower 2= 1:32 and x=- 82 |
|
|
|
|
| 8

Turn over »
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L]

16

|
A, B, C, D and E are points on a straight line. ;

. Not drawn
YA accurately
A (5, 26)

B (11, 22)

x:\\*%-’-*é

0 > 1
0 X {
A, B, C and D are equally spaced.
AD:DE=2:1
Work out the coordinates of E.
[3 marks]

CAD-Gx AR. ﬁ% - |
(o (AN (AT e,

_A-D (3; && —\/L) -.__,__.mj
D oF (:L;LC\ :;3. ) |

a9 -

Answer ( 32 . 8‘_ ) 5

1B/MAJun22/8300/2H
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20 A company makes and sells boxes of washing powder. -
Washing
powder
1.68kg
£5.60
The company wants to increase the amount of money it receives per kg of powder.
To get the required increase it can
increase the price to £5.88
or
reduce the mass of powder in the box by x%
Work out the value of x to 2 decimal places.
. [4 marks]
Cuttent $ficq=5-61-68= 233 /ley.
il kﬁ-a 58 :). é_ iz-s/%y-
We: 3\.& [ .M?/Ma\ %/k SR 15_?_\'6”3 _
(\wz_)t l ég _ sl
\oo | 2
i aé e
x -loo-945238... |
= e T
_%-_16__4 —
S - . SumRE—— gin—— T
Turn ove;b

L
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18

STS— — - s | Do not write
outside the
box

Which of these is the equation of a circle?

Circle your answer. '

[1 mark] |
P-y=6 y=x*-6 y=x*+6
Circle the reciprocal of 8° I’
[1 mark] |
5% -8° 5°

Factorise 3x*—16x—12 \'
[2 marks] |

= N A 'LX?C_,_:,- 6) o I

el mnE Kee s do e Ve

o (3202 -€) .

|
|

R

1B/M/Jun22/8300/2H
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| 24 A straight line
is perpendicular to the straight line through (2, 8) and (6, 15)

and

passes through (0, 9) and (x, 17)

Work out the value of x.

[4 marks]
G’@AU’”& oc %D@( f@néuw\q_{ 15-3-3F |
B e - S 23 SO

GC&A enl oC H\LLM_ 'S —‘Lf’/? - eees S

—_—— ————— e —— S —— SR S

Turn over p
19
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25 fx)=2x+5

! Show that  3f(x) — 12f~ (x) simplifies to an integer.

L

[4 marks]

1

QCJQ = Dx+D. LL&G F(x)__,

e P 2 E—

= 3(29033 \2x L
"W(ﬂb é(x =23

/:xS xf = |

e s ikt

i

T8\ —6X ey - |
— Ao o= (-f

Hf/\cg__ e ek Ln};eqef e . -

|
|

—— - -1
\

|

(

i

|

|

|

1B/M/Jun22/8300/2H
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26 Two objects, J and K, are applying pressure to areas of ground. -
F - _ force ‘ \
| mprtrassure = —‘E |
For J, the force is 18.9 newtons and the area is 0.45 m?
pressure for J : pressure forK = 7:8
| areaforJ:areaforK = 9:5
; Work out the force for K. ‘
] - p [4 marks] |
| (5,653 Preale S QA ~V220-
| '_ng 51«25, |
| Aea = OS5 |
r
?V\@bfufé -\ q O .5z ((»ZH/W\ |
W st i 7 S =2
() Vreswre= +2 8 Yuc
=02: L3 -
Presciwe W=-RNY /0> |
| L8: borek=-0A5
| Corce_ \( Wy ey
‘1 g l 2 \\) it
Answer . l Q ~ newtons ‘
! .
| |
p e 0 L AT (I
i
21 1B/M/Jun22/8300/2H
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T

| Do not write

| outside the

22
To be rented, a bedroom must have a floor area of at least 6.51 m?
A bedroom has a rectangular floor. |
The floor measures 2.4 m by 2.9m, each correct to 2 significant figures.
Show that the bedroom can be rented.
[3 marks]
Lc)we,( \OOU_QALSQ,Q' S \:Dc_\ 2,'__8:)_\@ W
— ~ — H— ‘ ’
. \.V\.\s MV &(& . 2' SD < 1’ 8 b - p—— i
- 6.4935e 65
- |
\
So _even gk fL\ﬂ—m\ 9:9:2*,_\?_9554%(& e, |
_EL_‘&_W(oom can~_ be e~ tfﬂm . i
|
!
I
|
|
\
!
|
1B/M/Jun22/8300/2H
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Do not write
outside the

28 AB, BC and CD are sides of a regular 12-sided polygon.
CDMN is a square.

Not drawn
accurately

Prove that points A, B and N lie on a straight line.
[4 marks]

T aker of an ;:__A<\'L_-?-),>é180,“:__\l__
| = ioe e

Calerior ange™ 1€o-150+ 30"

[BEN=B0 +Qo =100 |
As BC:=CN, RCM forms anisocees
(:rMOLL P LCBNY = LCWT |
10+ ZCBIXL—\¥o™

2 LCRN =60, [ CRWN =30° |

LABC /CR =150 4621867

50 ABN musk be asbraigl

Turn over »

e
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29 The equation of a curve is  y = x? — 18x + 70
By completing the square, work out the coordinates of the turning point.
You must show your working. ‘
o [3 marks]
(x Qi )i<de
= (< -9)"-%+3o
LI o — e
3 = (> -9) -\ e
Answer ( q , j‘__\ \ )

|
|

| ‘
|

END OF QUESTIONS
|| 3
L
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