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Mathematics

2022 Paper 3 (Calculator)
Higher Tier

Time: 1 hour 30 minutes

L

/

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. P
 Answer the questions in the spaces provided L“““«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 = 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

-




The frequency table shows the heights, in cm, of some tomato plants.

Height (cm)

Frequency

140 <h < 150

7

150 <h < 160

10

160 <h < 170

15

170 <h < 180

19

180 <h < 190

Draw a frequency polygon to show this information.

A
20
/\\
15 \
Frequency \
10
pY
P
X7
5
0 >
140 150 160 170 180 190
Height
(cm)

(Total for Question 1 is 2 marks)




Banana computers sold 19.3 million computers in 2017.
In 2018, they sold 18.2 million computers.
Work out the percentage decrease in the number of computers sold.

Give your answer to three significant figures.

c/l/LMjL
x loo

arijiﬂ*l

11.3-1%2, jo0 = 5.¢77

19.3 - 5.707
—

(Total for Question 2 is 3 marks)

The value of a house increased by 6%.
The house then had a value of £265 000

Work out the value of the house before the increase.

>x = |.06 = 265020
o

x = 265009°

V.06

- 250 oe®°

¢t 250 ocoo0o

(Total for Question 3 is 2 marks)




t+1 £
S=u —-—d
2

(a) Work out the value of s.

s=(-5)(3) + L (4)(3)

5= 3
1 (2)
(b) Make a the subject of s = ut +Eat
z
Js = 2ut + at
2
’QS—”Z“(: = at
25-—5“[" - a a:QY—ZM«é
t £*
(2)

(Total for Question 4 is 4 marks)

There are 120 people in a school canteen.
40% of the people in the canteen are in year 11 students.

The number of year 11 students in the canteen is three times the number of year 10 students.
The rest of the people in the canteen are year 9 students.

the number of year 9 students : the number of year 10 students = n : 1

Work out the value of n.
You must show how you get your answer.

bote X l20 = 48 (Y

o8~ yg () I
3
jpo—ag -6 = §¢ (Y40 19) =

Dl it e

(Total for Question 5 is 2 marks)
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Amy drives 300 miles from London to Newcastle. speed = 0‘ ictance
She drives the first 165 miles at an average speed of 60 mph. F - time
From this point it takes Amy 3 hours and 5 minutes to complete her journey.

What was Amy's average speed for the whole journey?
Give your answer correct to 3 significant figures.

First 145 miley Ad=165
5 -

\l
™
<
(V)

(2 e 4§ Mén;)

lA/}Aole ’\ﬂ)uﬂ .
L Fobol distance
S T Ll Lire

- 3e° 2{,\(5 (_‘,SMim + Shes Seainy
Jus4S # 3ls § - Shs Sp uin
= _2eo ok § 83
Shn S0Mim
= 5'/44 Mfln
S/H' ..... mph

(Total for Question 6 is 4 marks)




7 Potatoes cost £9 for a 12.5 kg bag at a farm shop.
The same type of potatoes cost £1.83 for a 2.5 kg bag at a supermarket.

Where are the potatoes the better value, at the farm shop or at the supermarket?
You must show your working.

Farm Slep £ for 12.5ky
Sufer/wa/k{/f’ F).g3 )CW 2 'S\kj
XS

x5

deM SW i‘? £ 71:7/5

f
(Total for Question 7 is 3 marks)
8 ABCD is a trapezium. A 15 cm B
Calculate the area of ABCD.
/5
12 cm /S—C’M c
17
x
s =17’ 17 cm
2 r 2
z = 17 5 D
x = | 177 -5t
= €cnm
2 - § = ¢ B¢ = ¢em
frren = (
-/
=5 (g +12) (/5)
= |2 12O . cm’

(Total for Question 8 is 4 marks)
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Given that 81 x+/3 =3"
Find the value n.

R — + 1o
AEAE [« 5
3 =

(Total for Question 9 is 2 marks)

10 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.

Mo

5 x 6 x X = | 30
30x ~ 13O

x = 132

20

= 4.3
The numbes of Jescers Ues o b a whole na

(Total for Question 10 is 2 marks)
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11  The line 4B passes through the points A(-2, k) and (4, 8).

2/ 7/ 22 jl
The gradient of 4B is -2.
m
Work out the value of .
Yo =
M <
L, - %,
g — k
_) =
b —-2
-2 = ¥ K
é
—lz = 8 — k
k—17 = ¢
k =20

k

12 Expand and Simplify (x + 5)(x —3)(2x— 1)

(:Ll~31 vy 5x —15)( 2z - 1)
(2" +2x-15)(22 -1)
sz-xz—/—'fxz—z.r — 30z + /5

213 +3x -32% + 5

3 2
2x + 2= — 32

(Total for Question 11 is 3 marks)

~+ |5

(Total for Question 12 is 3 marks)
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13 a:(-g) and b:(_sl)

(a) Write down as a column vector

(i)a+b (fsé) 4 ( f;)
_ <-64) _ (f>

(Total for Question 13 is 2 marks)

14 A car's value is decreasing by x% each year.

The car's value will decrease by 60% in 6 years, work out the value of x.
Give your answer to 2 decimal places. °
Y P decrease bj 6075

00X § = o 0% ekt
Ue - 0.({(
y ° o u

=0.35%37 ..

| - 0.86837 = 0.]4/¢

61416 = [4.)6 7 I 16 7o

(Total for Question 14 is 3 marks)
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N\
N

c B

A and C are points on the circumference of a circle, centre O.
BC is a tangent to the circle.

Angle CAB = 29°

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

OcB = 90° Tamﬁea('cwazh rodius o q0°

7{10 = 27° A’“‘jl‘% o»‘i" Lwlc ob (Sosce le) ﬁ'iavxale
are Cle

A o Fuenyle  Jgo - 29-29—90 = 327
A/V‘JL"-S (A Jrriow'jl{’, o\LL
b 1865
22

(Total for Question 15 is 4 marks)
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The two triangles in the diagram are similar.

4 cm

There are two possible values of x.

Work out each of these values.
State any assumptions you make in your working

0’
N\
¢ 61>

The sealt fackor 15 x % ('F s (*W(QJFMJ‘ ro *L)

Jo.8—6 = 4-&

6x%= jo.8 x = 1=

The Scole €0\¢>"’0’ i< X"'{ (’F pc LoV(b\Pvol’ ko A(L)

5*%: 7.8 x=785-¢C =15

(Total for Question 16 is 5 marks)
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17 Show that 3+ l(x+4) TR 16 ] simplifies to

where a, b, ¢ and d are integers.

cxX —

x -5

2+ [0 " LG

X +4
S +[ l (x+¢f)3~ “)1

(W)Lx—‘;]
(%) (x -«)

3(95-'%) 4 (> —5)
(x —4) (=)

3 +

3lx—w)+(>-5)
(x-4)

32-12+=2 —5

(z-4)

o - 17
T — 4

[ ————
————

(Total for Question 17 is 4 marks)
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The diagram shows a triangular prism.

CD=20cm
AD =30 cm
Angle FDC = 35°

o

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.

C
2 2
_A{z = 20 +§o
20
AC - m()?'
Ase D = JouTE
F -
:'x@ fm(“_)'zo
P e 26 tan(35) =
@ z =0
F _& _ 14.0
M -—
J4.6(6) lo{is
‘(L’M-' (l‘i o )
A lofis  C = L
=2/.2 Zl.z

(Total for Question 18 is 4 marks)
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(a) Use the information on the table to complete the histogram.

19 The table shows information about the time, in seconds, taken for some people to run a 100m race.

XY

20

15

] o

—

Time (s) Frequency F oA
10<t<12 6 3
12<t<13 21 2_/
13<tg< 14 23 2 3
14<t< 16 4z z/
16 <t <20 g 2

f

|

1

|

1

18 20

10

12

(b) Use the histogram to complete the table.

Time (s)

(Total for Question 19 is 4 marks)
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20 r-Ve g
h h

12.7 correct to 3 significant figures
9.294 correct to 3 decimal places

By considering bounds, work out the value of f to a suitable degree of accuracy.
Give a reason for your answer.

9 l

) ) L L | g

T { T [ ' !
/2.47\ 2.7 7 12 & 7293 7 7.294 f 729§
12 .65 /275- 7 &7 ;5— ? 174/:5_

Wopor f = Vurres g Lowuot__b/"““’”j

\
(ou_e,fL Uff-ef'l,;

_ iz.758 = fees
9.295¢ 72745

= 0.3342 .. - 0.3%2¢ . .

U,o/ou ond owe s bouud A rovd o O .R¢

———

(25 24p)

O .39

(Total for Question 20 is 5 marks)
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21 Here are two right angled triangles.
|
A
4x +3 3x+2
H ’4 27x +4
a H
b
A A
(05 a=_— Cos b= ——
i 7
Given that
cosa=cos b
find the value of x.
You must show all your working.
x = 2=tz
$x+3 L7z + 4
Z(272+4) = (3zx+2)( Y2 + 3)
ra
272 + 42 = )2x* 92 +82 + 6
/§2% —13x — ¢ = O
z - —(-1%)1 [ (-r2) —r5)(—¢)
2(/5)
L = /é— or X - —//—
s ke
2 Cannot Le szaHvL
6
5

(Total for Question 21 is 5 marks)
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22 Solve algebraically the simultaneous equations
x* -3 =13
2x + 3y =4

2% = 4 — 39

x =4 — Sy
2
‘t~$~12 3L = (3
(—=27) — 39
r
(4 —39) (4-349\ — 347 =3
(= - ) 4
/é-—-/ZJ '/Z,:j-—f 731 _ SjL = | 2
q

/é— Lyj + 7jL - /ZjL: 52
/{-Z(fj-——gjz = 52
o 7.§j1+2,‘fj + 24
o = jZ*K«j t+ 1T
©=(y+4)(3+7)
J=-e 9--2

2z = Cf-g(-é)

>~

1

4 —3(-2)

xX=// Mo(j:*é o X6 and j:‘Z

(Total for Question 22 is 5 marks)
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There are some red counters and some blue counters in a bag.
[

-
The ratio of red counters to blue counters is 3:1. ’417' ‘Z{’
Sac K<d o Rlae 4‘1 —l’bj"“\

Two counters are removed at random.
The probability that both the counters taken are blue is —
Work how many counters were in the bag before any counters were removed.

f{tg/we) — ’/L;—

x —

Tecond Cocunter /O(K/wc) =
t= —/

st Comber

[ e
Yy $bx -/ 2o
b — (
2o

“lox -1)
Zo( = —-y)

/7;#@/ Covnter) = (7LDL

16

(Total for Question 23 is 5 marks)
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Extra Question

The number of people living in a town ¢ years from now is P where

P, = 55000
P =1.03(P,—800)

t+

Work out the number of people in the town 3 years from now.

F’ - }.03(55000—— g0 ©)
— 55826
/92 - 103[5582é — goo0)

= 56677¢ 7%
Pz = /.03(14—745/800)

27555 L7553.
/ slear ey f whole 7 (/VM%//I(Total for Extra Question is 3 marks)

f( Extea 7’1?)%4% o\dfol.eol{ bt canse 7%!& 0";];'/1«»/ fafu,
Herabo Wil FUis quesbon

OM?L 0}' 23

d/'/{ '10" Cov-ey
Flee 7&/(/ i J
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