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Mathematics

November 2022 Practice Paper 3 (Calculator)
Higher Tier

Time: 1 hour 30 minutes

L /

Total Marks

protractor, pair of compasses, pen, HB pencil, eraser, calculator.

You must have: Ruler graduated in centimetres and millimetres,
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. é‘&:ﬁ%@’
- Calculators may be used. éﬁ’hﬁ/
» Diagrams are NOT accurately drawn, unless otherwise indicated. 255

* 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 = 2zr = nd

Area of a circle = m”

Quadratic formula

The solution of ax* + bx + ¢ =0

where a # 0
‘= —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:

a+b=c

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

a

cosA:2 tan A=—
c b

) a
sin A=—
c

In any triangle ABC where a, b and c
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:

r n
Total d=P|1+—
otal accrue ( 100)

Probability

Where P (4) is the probability of outcome 4
and P (B) is the probability of outcome 5:

P(4orB)=P(4)+P(B)—P (4 and B)

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

END OF EXAM AID
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(b) Work out the value of (3.2 x 10%) x (6.5 x 10%)
Give your answer in standard form.

Zogoooooo

1 m=n—>5p
Make p the subject of the formula.
M + ‘;P = N
- - v
1, -—
5
_n-M
......... B
(Total for Question 1 is 2 marks)

2 (a) Write 5.2 x 10" as an ordinary number.

0.52

(1)

8
7 .68 x 10

()
(Total for Question 2 is 3 marks)
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3 Write 30 kilometres per hour in metres per second

56000 pqetres per Wo w?
—Co
Coo Mmetres peur minukbe

— 60
2/5_— M / S 2.5
s .= /3 ............ m/s
(Total for Question 3 is 2 mark)
4 In a bag there are blue sweets, red sweets and yellow sweets.

The number of red sweets is three times the number of blue sweets.
The number of yellow sweets is half the number of red sweets.

Write down the ratio of blue sweets to red sweets to yellow sweets.
Give your answer in the form a : b : ¢ where a, b and ¢ are whole numbers

B : R Y

] o S )¢
2 & 3

(Total for Question 4 is 2 marks)
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Bob is going to make some orange paint.
He needs to mix red paint, yellow paint and white paint in the ratio 5 : 4 : 1

rcSs
Bob wants to make 750 m/ of orange paint. }0/0 i
Bob has
400 m/ of red paint
300 m/ of yellow paint
200 m/ of white paint

Does Bob have enough red paint, yellow paint and white paint to make the orange paint?
You must show all your working.

(74
752 . 75
10
Red: 6x7§5 = 375 md needed v
Yelhow - & 75 = 300 mL needed v
wh e : 78 M/‘ needt L v
Des
-

(Total for Question 5 is 4 marks)




A shop sells small chocolate bars and large chocolate bars.

There are
small chocolate bars are sold in packs of 4
large chocolate bars are sold in packs of 9

On one day
the number of packs of : the number of packs of  _ 5.9
small chocolate bars sold ~ large chocolate bars sold =
4 q
A total of 266 chocolate b 1d.
otal o chocolate bars were so 2018 B ort

Work out the number of small chocolate bars sold.

66
2 7

—— -

33

206 X7 18 x7/

}L{-o ; )2 ¢

/40

(Total for Question 6 is 4 marks)
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A \
4 cm
4.8 cm

<
7 Hmbi

BE is parallel to CD.

ABC and AED are straight lines.
AB=4cm, BC=6cm, BE=5 cm, AE = 4.8 cm. x2.5 a
I
A /0
(a) Calculate the length of CD. ﬁ §
B
0. _ 5, 5
¢ Cx 2.5 =12.5
) 2.5 cm
(2)
(b) Calculate the length of ED.
A, D = (-[' g x 2.5
= 1|2
7 . 2 Cm
gy = 12-%§
(2)
= 7 2 (Total for Question 7 is 4 marks)




/

8

r- .5

A cylinder has a diameter of 9 cm and a height of 11 cm.

Work out the volume of the cylinder.
Give your answer correct to 1 decimal place.

v= 1mrh
= 7 (45) (1)

= £99. 7847 6 3¢

(b) The volume of another cylinder is 1500 cm’.
Michael says that 1500cm’ is the same as 15 m’.

Is Michael correct? *

You must give a reason for your answer. / m =
) 2
/U 0. } M S |oooooo cad

11cm

9cm

] 00 cmX [00cm X |OOc

3
/00 OO 0o C™

(Total for Question 8 is 3 marks)




500 people were surveyed.
All of the people were either left handed or right handed.

53 of the people are left handed.
26 males are left handed.
231 of the people are male.

(a) Use this information to complete the frequency tree.

Male @

Left
handed

Female

(Total for Question 9 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 0.2

(a) Complete the probability tree diagram.

Saturday Sunday

Bus is
late

Bus is

late
Bus is
not late
Bus is
late

Bus is

not late
Bus is
not late

)

(b) Work out the probability that Bradley’s bus is late on at least one of these days.

P(NmL Late, Not L_mL«’_) - 6.5%x0-3

:.D.-E:‘-l'

oO. 6

()
(Total for Question 10 is 4 marks)
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Michael recorded the maximum temperature every day in September.

The table shows information about his results.

Temperature (°C) N'.f Frequency o f X }L

14<t<18 )74 4 64

18 <t <20 ) 7 10 )] 90

20 <t <22 AL 8 ] ¢ 8

22 <t<24 23 5 /15

24 <t <28 ﬂ'é 3 7 8
—— /
3o c!5

Calculate an estimate for the mean maximum temperature.
615  _
— 20.5
BN
.............. 20..0...°C

(Total for Question 11 is 3 marks)

/




C A number x is rounded to 2 decimal places. \

The result is 0.18

: . { 1\
Write down the error interval for x. | § o.l °|
o-17 O-

o-1795 0135

O|75 ...... <x< OI%S

(Total for Question 12 is 2 marks)

13 There are 30 students in a class.
Two students are going to be selected to receive a prize.

How many different pairs of students could be selected?

20 X 2 9

1)

435

-

(Total for Question 13 is 2 marks)
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14 pxy=y

(a) Find the value of a.

(y4)b — y12 (1)
(b) Find the value of b.

(Total for Question 14 is 2 marks)

15 Expand and Simplify (2x+ 1)(x + 2)(x + 3)
(2x1+(-1'=r-+ x + L}LI— + '3)

(2x* + $2 + L)(Jc + 3)

21.3 v b o+ Sat 4+ ISy + 2x €

22;'; —+ )/'J,l + | 7 + £

(Total for Question 15 is 3 marks)
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100ml of liquid A and 200ml of liquid B are mixed together to make liquid C.

Liquid A has a density of 0.7g/ml.
Liquid B has a density of 1.1 g/ml.

Work the density of liquid C.

A// M Z p.T7x 160
B// m=— [.]x 200
= ZZDJ

Val

i
%

Ax Vv

(Total for Question 16 is 4 marks)
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A
[2°

Polygon P/ ¢4§ B

Shape A is a regular triangle. Shape B is a regular octagon. S&©  _ VXS

<
Another regular polygon, P, is shown on the diagram. [ ext. a AJ le o)' oc (._O_Jon>

How many sides does polygon P have?

360
You must show your working. Z— =z Ll20

3 -
Lc;d—. orale of triemgle)

Ik argle o f = 487+ 20

-.:-/650
gab . wgle o P = 170 165
= J5°
360 = 2‘{'
!5 =

L2

(Total for Question 17 is 4 marks)
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Shape A is reflected in the line x =1 to give shape B.
Shape B is reflected in the line y = -1 to give shape C.

Describe the single transformation that will map shape A to shape C.

(Total for Question 18 is 2 marks)
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9 The cumulative frequency graph gives some information the times it took people to complete a
challenge.

~

A
7\ 80
/2
Vi
J, 70
(8
|
60
Cumulative /
frequency f
50
!
)
I |
|
40
f
i
30
Fil
20
!
10 /
0 = i Ll
0 20 40 60 80 100

Time (seconds)

(a) Find the median time.

............................. S
(b) Find the number of people who took longer then 80 seconds to complete the challenge.

K (Total for Question 19 is 2 marly
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A, B, C and D are points on the circumference of a circle, centre O.
Angle BOD = x°

Find the size of angle BCD, in terms of x.
Give reasons for each stage of your working.

gA-D :/L'J_ A—v\ﬂ\a ot Tle c'.rcur---\wuef\LL S
’ el gl ot T—a_ Cenk e

( Opposi e a/'-sh’-.l 1A o~
Beyp =z 180 - X PP
g cy chie 7'«0-""' (bt

ool ol 4o [80°

(Total for Question 20 is 3 marks)
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/ 3x+6 . 2x°+9x+10

21  Simplify fully
.

2
x"—4x

g(x_-\—?—\ =" — Y oL
X

> —Y4 22"+ 1O

3 (x=+2) >x (= - k)
A

(> _L") (LL‘FS-)L'I_-I- 2)

= (=+2) 2~7)
(-:/(Y('l:_-r 5)(}/4-/1)

S x 2 %
2 = -+ S 215

(Total for Question 21 is 3 marks)

22 (a) Write x* + 10x + 2 in the form (x + a)*> + b where a and b are integers.

P
(e +5) —~25 t2

(Total for Question 22 is 3 marks)
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23 ABC is a triangle.

N
—
oy

C

CDEF is a parallelogram such that:
D is the midpoint of AC
E is the midpoint of AB
F is the midpoint of BC

Prove that triangle ADE is congruent to triangle BEF.

AD =cp (D is pi A poi A

C,D = EF’ (OPP S;de-\ /e ?arallb'o"‘] (e o2 QC,M\L>
4D =EF

(F = 6F (F— IS Miaffainf) .

DE=LF (opPpP s;de I ?o.ra.llb'o‘:] e ove  2qu )

- BF =D&

A€ =€E € is o midfeink

SSS . Co/\‘a‘fu"-""r

——

(Total for Question 23 is 4 marks)
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The graph of y =f(x) is shown below.

The coordinates of the minimum point of this curve are (2, —3).

A )

(2,-3)

y =1

Write down the coordinates of the turning point of the curve with equation

() y=flx+2)

(b) y=—fx)

(¢) y="fx) +2

(d) y=1f(=x)

(1)

(Total for Question 24 is 4 marks)
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15.4
197 m m

B

The area of the triangle is 100m’

Calculate the perimeter of triangle ABC. A_ rta < '/L' ab Sia L
Give your answer to 3 significant figures.

L(97)Us-¢)sin A = L00©

/o ©

_ _ _loe
siaf L (mr)(1s-4)

A = sin! (0-659..)
= Yl.241878553

a-zzblfc'i - Lbc ces A

=197 415 -2 7)(1su) cos (4] -2¢)
= 167.00¢97...

o = |[Em

——

12+ )97t 1Sy = 8.1 ~

(Total for Question 25 is 5 marks)

/




26 The diagram shows a parallelogram.

5;1:261
OB=2b

0C
Oop

-
-

D is the point on OC such that OD:DC = 2:1

E is the midpoint of BC

Show that A, D and E are on the same straight line.

AE

—Za +2b +

Z,L — o

ZL‘I'ZA

Z (2L + 2o-)

4 o S
—_— —

- —2a T%—Lf’%’
< 3

Ap = = frE
FA,,H-&I ond kot

go Fhrsoqgl A R
lvre
(Total for Question 26 is 4 marks)
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