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Mathematics

June 2024 Practice Paper 3 (Calculator)
Higher Tier

Time: 1 hour 30 minutes

o

%

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 /““‘«H

— there may be more space than you need.

* Calculators may be used.

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

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.

mathsgenie.co.uk



/Higher Tier Formulae Sheet

Perimeter, area and volume

Where a and b are the lengths of the parallel sides
and h is their perpendicular separation:

Area of a trapezium = %(a +b)h
Volume of a prism = area of cross section x length
Where r is the radius and d is the diameter:
Circumference of a circle = 2ar = nd

Area of a circle = 772

Quadratic formula
The solution of ax*> + bx + ¢ =0

where a # 0

Y= —b+Vb —4ac

2a

Pythagoras’ Theorem and Trigonometry

In any right-angled triangle where a, b and c are
the length of the sides and c is the hypotenuse:

a2+b2:C,2

In any right-angled triangle ABC where a, b and ¢
are the length of the sides and c is the hypotenuse:

a

cosAzﬁ tan A=—
c b

) a
sin A=—
c

In any triangle ABC where a, b and ¢
are the length of the sides:

a _ b ¢
sind  sinB  sinC

sine rule:

cosine rule: a> = b* + ¢* — 2bc cos A

Area of triangle = %ab sinC

Compound Interest

Where P is the principal amount, r is the interest
rate over a given period and n is number of times
that the interest is compounded:

7 n
Total =P(1+—
otal accrued ( I OO)

Probability

Where P (4) is the probability of outcome 4
and P (B) is the probability of outcome B:

P(AorB)=P(4)+P(B)—P (4 and B)

P (4 and B) =P (4 given B) P(B)

END OF EXAM AID

-




The frequency table shows the time taken for 100 people to travel to an event.

Time (minutes) Frequency
0<t<10 14
10 <t<20 16
20 <t <30 23
30 <t < 40 29
40 <t < 50 12
50 <t<60 6

Draw a frequency polygon to show this information.

A

30
N\
o
, AL LEN
Frequency /

10 ~N
™

0 10 20 30 40 50 60

Time
(minutes)

(Total for Question 1 is 2 marks)
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Bradley gets the bus on Saturday and Sunday.

The probability that Bradley’s bus will be late on any day is 0.15

Bradley draws this probability tree diagram.
The diagram is not correct.

Saturday
Bus is
late
Bus is
late
Bus is
not late
Bus is
0.15 late
Bus is
not late
0.85 )
Bus 1s
not late

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

The peobability Twa bus < net

(abl on S’Ah//o(a«.,
-7

dodd e 085

The P(UL)O\O\\-[T\Q of Twe bus

Utj lake  on S)/\douj
C howld . 0.18

AN

J

(QSH/ bting late  on Sa{urotou\\
< J/

(Total for Question 2 is 2 marks)




Matt wants to invest £8000 for three years. He can choose between Bank A and Bank B.

Bank A Bank B
1.2% compound interest 2% compound interest in
per annum the first year

1% compound interest
for each extra year

Which bank will give Matt the most interest after three years.
You must show your working.

Bonk A Bonk B

%Ooox\.mf 38000 ~ o2 x1.0l

- 2290 47 T ¥324.072

Bamk B

(Total for Question 3 is 4 marks)
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4 The average daytime temperature for 10 days is recorded.
A shop also records its ice cream sales for each of the 10 days.

The scatter graph shows this information.

A

250

200 X

150
Ice cream
sales (£)

A

100 . >

50

A J

0 5 10 15 20 25

Average temperature (°C)

(a) What type of correlation does the scatter graph show?

positive
/ 1)
(b) On the 11" day the temperature was 12°C.

Estimate the ice cream sales on the 11th day.

¢ /30

2
(c) The shop's manager wants to use the scatter graph to predict the ice cream sales for a day with an
average temperature of 2°C. Comment on the reliability of this prediction.

L wowat nov- e reliable . ZOC 1S patside

hva rone& of.. dato,

1)
(Total for Question 4 is 4 marks)
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Verity sells all 12 bottles at £1.75 each bottle.

Work out Verity’s percentage profit.

12 % .18

arigma\l

W

&0

40

5 Find 5% of 3.8 x 10'%
Give your answer in standard form
o
5/, ot 3.%
0.05 x 3.8 = o.11
1608
0.19 x 1O
I g
1.9 X210
(0
/.9 % 10
(Total for Question 5 is 3 marks)
angl
6 Verity buys 12 bottles of apple juice for a total cost of £15 ¢ hang x loo

(Total for Question 6 is 3 marks)

%




4 )

7 pxy=y 240 =/

(a) Find the value of a.

(y4)b :y12 (1)
(b) Find the value of b.
q, % b = s 3

1)
(Total for Question 7 is 2 marks)

8 Change a speed of 81 kilometres per hour to a speed in metres per second

8 \ Ve na per o wr

) 000 m per howl

60
1350 o~ per NTARVA
- 60

2.5 ~  pec second

2—1 5 m/s

(Total for Question 8 is 3 marks)




K

9

The diagram shows a pentagon.

-

Work out the value of x

Angles in penkagon = 540" (3x150)

cyo— 90—9¢ — 72 — 12|
- /39°

139 °

(Total for Question 9 is 3 marks)
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mass

omn\ge d

The density of orange cordial is 1.21 grams per cm’.

The density of carbonated water is 1.01 grams per cm®.

A drink with a volume of 280 cm? is made by mixing 1
carbonated water.

Work out the density of the drink.

de"'f’,}j x volumt

\)

|.2] ¥ 35

lp2-3$j
/ol x 245

= 247. éfs_j

MASS ~—

\\

mMees s

(

total mass
folal volume

plem}!a =

\
Ma.SS

\/oluMC

dens/(-y -

part of orange cordial with 7 parts of

| =77 @ ?avk&)

2/3? = 35 cm® per pot
4
35 245
7 i
orang£ water

42.3S T 247-¢45
280

/- 035

| . 035

(Total for Question 10 is 4 marks)
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There are 5 starters, 6 main courses and x desserts in a restaurant.
Riley says there are 130 different ways of choosing a starter, a main course and a dessert.

Could Riley be correct?
You must show your working.

5 x6xx = 30x

3Dx = (3O
> = &3

b
No. Kilej ¢ ann oF be (ovrecE .

1 must be a  wholc number.
(Total for Question 11 is 2 marks)

12

Holly recorded the heights, in centimetres, of some girls.
She used her results to work out the information in this table.

Least height 138 cm
Interquartile range 19 cm
Median 165 cm
Upper quartile 172 cm
Range 44 cm

Draw a box plot for the information in the table.

130 140 150 160 170 180 190
Height (centimetres)

(Total for Question 12 is 2 marks)
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A, B and C are points on the circumference of a circle, centre O.
DCE is a tangent to the circle.

AB=BC
Angle BCE = 65°

Find the size of angle AOC.
You must show all your working.

ABL = 65°  Alternate Sijmeaf theorea
Acé

')

65°  Aagles at the base of «a (sosceles
fria/\‘jlc art e.aL(MJ.

sdd o 180°

o\

poe = So° Pwgles hoe triangle

AOC - [00° Av«dle at ceatve 15 twice

0’&[-& at C,'/au.mf—&/ enc &

L.OO

(Total for Question 13 is 4 marks)
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14  Make d the subject of e = \/ d+e

de =2 f
2 At €
¢ S de- 2f
e(de-2f)= L T¢
étfis —';lﬁfgﬁ = A + e

de’ ° dre+2ef
6{5'3 _ 4 - e 7 2e )[

f

1

d(ﬁgf[>:e,+.2€f __61_726

d= g3 —|
(Total for Question 14 is 4 marks)
KA
15 Here are the first five terms of a quadratic sequence. a / 1 l’ Nt
-3 4 14 27 43

Find an expression, in terms of #, for the nth term of this sequence

_ | ¢ 27 43
kbt 2 “

7 ) |3 /6
?)a-rb” 3 3 3
207"
- ). S+2.5+C=-)
Qo = 3 3(18)tb= "7 -3
ou:/S L‘rg"—]’:-7 c=—7
L= 2.5

1 5n%+2.50 -7

(Total for Question 15 is 3 marks)

- /
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The diagram shows a triangular prism.

CD=20cm
AD =30 cm
Angle FDC = 35°
E F
C
> 35° 20 cm
A 30 cm D

Calculate the size of the angle the line AF makes with the plane ABCD.
Give your answer correct to 3 significant figures.

v 1
“/ lio 4 = 200 €20

AC - |20t +30"

0
ZD = loJTJ
=
_
(_F @ EO.AL-%S) E_D—
< CE = 2.0 tan(35)
2 D, C = 4.0
®
). 0
4.0 Con x = ol T3
X @ = 21 2°
10013 —

1.2

(Total for Question 16 is 4 marks)
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17 Prove algebraically that the sum of the squares of any 2 odd positive integers is always even.

Dnt | anc  Dm |

(l/l/i'()l 4o (zmed)
(2/\—rl\>(2/1+l> + Clm-rl) (2.M+l)

Lin™ + Ia s a4l ™ Gttt 2malmd

Ga* 1 Gm T AT e T L

22+ 2T a1

mulpte ok 2 &yt

(Total for Question 17 is 3 marks)
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The functions f and g are such that

6
g(x)=x"-2 x>0
Solve fg(x)=1
3 = |
e(x*-2) v S
3 — |\
C~x® -\2 +S
D = |
o =7
— Ext —
3 N
\o = 6%1
o - o1
6
- (%

{is

/

3

Jis

e

2

(Total for Question 18 is 3 marks)
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(a) Show that the equation x*—3x*—7 =0 can be written in the form x = V3x +7

-G 7

—

—_—

(1)

(b) Starting with xo =3 )
use the iteration formula x,,, =V3x.+7  three times to find an estimate for a solution

tox*-3x*-7=0
€, -t 3(931—7 = 3. 062

\

X, :%\(3<S-OQL&’>3 +7 = %.10705

;2 Ay +7 = 313816

3138156

3

(Total for Question 19 is 4 marks)
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20 BAC is a sector of a circle, centre A.
ACis 12 cm.

56°

12 cm C

Find the area of the shaded segment.
Give your answer to 3 significant figures.

54 % w(12)
Nrea o) secter = 360

frea  of (rrlan@l( = I/Z ab sim C
o L)) e (56)
(4

:5?6707 CML

‘70.37-—'50[.47 = J0.7] /0. 77

(Total for Question 20 is 3 marks)
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67’ 8 cm
12 cm
)
Xx° jgo-&£7-58
58°
11 cm
Work out the value of x.
Give your answer to 1 decimal place.
Y S
SiA SS Sin 58
— ¥ X N 55
J sin S8
= 7.7 em
z
_ et me
cos K= LTS T
2bcC
-~ T
= “7‘1' \. - 7/ 727
2( u) ( m_)
= 39.0°
—

39.0

(Total for Question 21 is 4 marks)




Solve 1 2 =
1—-2x x+3
(2.*3) + Z(/’ZL) _ 3
(r-22)(x*3) (1-2x)(x+3)
243 + 21 —v=) _ 3
(r1-2z)( =+3)
>x t+t 3 *t 2.(/—21) - 3(/—1—1)(7&#3)
2
rie togx = (k73
5 - 3=x = '32,*7"6"1"/81'
éxl—{' 122 — 4+ — 0
311 + éx, - 2 = 0

a=3 b=4t L=-T

) £ w3
203%)

= 0.29] or —2.21

—

xz 0 291 or -2.19
(Total for Question 22 is 5 marks)

/
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Prove algebraically that the straight line with equation 3x—2 y+ 13 =0 is a tangent to the circle
with equation x? +)? =13

SIM. €9, Bx4l3= 2y
'3
?..+ 3x >
o 2—
S (”oac’f@)(za—"'s) =13
2- -
oy OIIL+3‘7L*3717“/67 - )2
P
4

yxt + 92t + 78x +[67 TSC
=0

13 % + 78x t+ 107

v+t 62 T 1 =0
(L ('.3)(5& '(’3) = O
x < - 3 QJ\U ON< PO"/\%‘ O&-

Ineersecon

- M\/\S'\' Le « —\—o/\se,/\& .

(Total for Question 23 is 5 marks)

/
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The displacement of an object, s, is given by the formula

Vv —u
2a

where,

v =15.49 correct to 2 decimal places
u =4.92 correct to 3 significant figures
a =".5 correct to 2 significant figures

By considering bounds, work out the value of s to a suitable degree of accuracy.
Show your working clearly and give a reason for your answer.

/5. 485 < vV <JS915
. 915 £ A <4 . 925

7.45 £ a< 7.85

A
IS.(_{.qu" 4}'9/5
2(7.¢45)

l¢. ¢+924678

wpper bound S =

\

P>
Lowr bourth § - IS_.&#ZSZ - %Y.92s5

—

2(7.55)
- 14 273483 F

)Ll' 2 S'|3V\" ‘Q" C_a/\‘C’ .S;Duf €)

—
botn  vpf?” ond \ower Loonds vovad fo
Iy b 2sé.

L

(Total for Question 24 is 4 marks)

TOTAL FOR PAPER IS 80 MARKS

/
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