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Mathematics |

June 2023 Practice Paper 2 (Calculator)
Higher Tier |

Time: 1 hour 30 minutes

S ‘ <

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
~ 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
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igher 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 7 is the radius and d is the diameter:
Circumference of a circle = 2ar = zd

Area of a circle = 7#’

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

where a #0

Lo —bxVb’~dac

2a

Pythagoras’ Theorem and Trigonometry

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

In any right-angled triangle ABC Where a,bandc
are the length of the sides and ¢ is the hypotenuse:

a
tan A=—

_b
cosA——C— 5

. a
sin A=-—
C

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

a _ b _ ¢
sin4 sinB. . sinC

sine rule:

cosinerule: =5+ c*~2bccos 4

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 accrued ( 100)

Probability

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

P(d or B)=P (4) +P (B)— P (4 and B)

P (A4 and B) =P (4 given B) P(B)

END OF EXAM AID

-
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The table shows the probabilities that a biased dice will land on 2, on 3, on 4 and on 5.

Number on dice 1 2 3 4 5 6
Probability < 0.1 0.17 0.12 0.09 3 x

The probability the dice lands on 6 is three times the probability the dice land on 1.

Fred rolls the biased dice 200 times.

Work out an estimate for the total number of times the dice will land on 6.

0./ +o0.07 + 0.2 +0.09 = 0.%8
| — o0.4€ = 0. 52

bx = 057
- o0.13 (Probaloﬂ(l{’j ol l)

x
[Peobability of ¢)

3x = 031

0.39 x 200 = 7%
78

(Total for Question 1 is 3 marks)
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(a) Complete the table of values for y =2x + 6 — x*

x 2 -1 1 2 3 4
E B B 7 6 | 3 | -2
‘ 2
(b) On the grid, draw the graph of y =2x+ 6 —x* for values of x from 2 to 4
Vi
10}
. \\
N\
Nan iy _
/.
Eey
’ B '
/i 2 X
Sias _ -
0N \
it : \
) : i X %
B ™ O ..... > 2 4
/
o =2

(c) Use your graph to find estimates of the solutions of the equation 2x+6 —x*=0

— 1 b and 3.6

"

2)

(Total for Question 2 is 6 marks)
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tan 20° + §in25° o o
tan 25° — sin 20°

(a) Write down all the figures on your calculator display.

3 Use your calculator to work out \/

9.515706 4 13

@)
(b) Write your answer to part (a) correct to 2 decimal pléc’es.

2.5

| (1)
(Total for Question 3 is 3 marks)

4 Work out (2.16 x 107°) + (2.5 x 10™)
Give your answer in standard form.

0. 0864
g 6l X107

bl x 10 °

(Total for Question 4 is 2 marks)
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~ The density of orange cordial is 1.21 grams per cm’.
The density of carbonated water is 1.01 grams per cm’.

An drink with a volume of 280 ¢cm® is made by mixing 1 part of orange cordial with 7 parts of
carbonated water. '

. g pParts
Work out the density of the drink. P
| | Total Mass
S Density = |
Y / Total \/o“uMe
250 - 35 35 em’ sk cordial
25 x 7 = X¢S M oF  water
Mass = Pems}fj x Volam €
= 5
Cofolfa.l Moss = 121X 35 = 42.3 |
L Lol x2ps = 2HT 00
W o ter MosS = |
w2.35 T 247 4S5
' = e —
PDensity 0
e /[.035

g/em’

- (Total for Question 5 is 4 marks)




ABC is a right-angled triangle.
B

The point D lies on the line 4AC.
AB=9cm

-BD =13 cm
CD=4cm

Work out the perimeter of triangle ABC.
Give your answer correct to 3 significant figures.

d
\3
~
N
~
\
-~

B

| ‘0/+ [6.13+t 13.3%

- 38&5@\4

—

38 .5

(Total for Question 6 is 4 marks)

cm




—

—

7 A number, m, is rounded to 1 decimal place.
The result is 9.4 .
Complete the errdr interval for m.
‘( — :
9.3 T Ty T 4.5 |
q9.35 45 .,
: ?'35 w Sm< 7.45
(Total for Question 7 is 2 marks)
A.
8 ABC is aright-angled triangle. 5 OH W I@/ :

()

16 cm

Calculate the length of 4B.

Give your answer correct to 2 decimal places.

Sl‘n‘ﬁ =

54 (3%) ~

=

= 9.%5

0

H

o2C
/

/6 ,
¢ sin (33

7.85

(Total for Question 8 is 2 marks)

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

Least height 144 cm 7
) : -~
Interquartile range 19 cm / \/I Y
Median 161 cm ] W‘e{’ﬂ/ ) 55
Upper quartile 174 cm R R
Range _ 42 cm [)
§
|4 42
Holly drew this box plot for the information in the table. :
The box plot is not fully correct
130 140 150 160 170 180 - 190 <

Height (centimetres)

Write down the two things Holly should do to make the box plot fully correct.

Tl«{ lOW-Pf Géma(('\(le Y\/\OU\.lO( b ol ‘ ]SS I/\a‘"
5%

2

The Zweajreﬁ \M(JM should Le 4t |86 vl
(35

(Total for Question 9 is 2 marks)
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A group of people did a test.

the number of children who took the test : the number of adults who took the test=3: 5

_the number of children who passed the test : the number of children who failed the test=4 : 1

the number of adults who passed the test : the number of adults who failed the test="7: 2

What fraction of the people passed the test?
You must show how you get your answer.

ol 5 |t
% Claldren — adutts
. 7 n ed
: adults posse
% ol Can [dhren pas&fd( /7/ | “ P
' £y
Lf/le ; andl L o} g
g g 9
N 35
4 3 3 . }‘/(/5, _ 22
5 5 T o
3 35 _ 283
- T 50 360
283
340

(Total for Question 10 is 4 marks)
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n Yesterday it took 7 cleaners 3 hours and 20 minutes to clean all the rooms in a hoté].
There are only 4 cleaners to clean all the rooms in the hotel today.
Each cleaner is paid £11.50 for each hour or part of an hour they work.
How much will each cleaner be paid today?
s
7x 33 ey
— . | cleaner )
Tx k2 = T2 = 233 (hows
235 < 585 (hews per cleaser)
/ .
M,
£ x 1150 = 67
e 6.7
(Total for Question 11 is 3 marks)
12 Megan invested £17500 in a savings account for 3 years.

She was paid 3.9% per annum compound interest for each of the first 2 years.
She was paid R% interest for the third year.

Megan had £19307.23 in her savings account at the end of the 3 years.

Work out the value of R.
Give your answer correct to 1 decimal place.

L

j,039 x x = 19307 23

_ 19307 23
x - —
| 7500 x/.039

7500 x

- (. 0D

2.2

(Total for Question 12 is 3 marks)
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A
10
8
6 Y, '
4 /4
2

-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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L X —4x  xX-x ax + b | .
(a) Write -6 3 in the form p—— where a, b, c and d ar§ integers.
x (o =%) x (2 - 1)
3(>-2) d
. L=
'DQ_(OCTZ)(’)("Z) B x (x )
S

xX —+ 2
5,( ) §x +10
3(x-1) 3x -3
3)
3 2x . D
(b) Express P + ~—13 2 as asingle fraction in its simplest form.
‘3(x~9_) + lcc(ac~|) _ 9—(1“')(1’2‘)
(=) (% —2) (=) (=-2) (x—1)(x-2)

3 (x-2) 2 (e—1) — 2 (2 1) (x-2)

(> -1) (= ~-2)

_ 2 g — Do A7
R~ — 6 2T — 2 2 (> )

(x—-1)lx-2)
Zoe — &+ 2t — 25 — 2T 4+ 4C x 2 -

(e =1 )(x-17) T —10
e et ) (3 2)
7 oe — 1 C 3)
(> ““) (1 'L) (Total for Question 14 is 6 marks)

/




15 (a) Use the iteration formula X, =38 —3x,

to find the values of X, X, and X,
Start with x, = 2

2, =5 -3(2)

= ].2577-..

X, = [7-3(12597)
= /. 6160

(4 ??/F3<l4'wJ)

x= (- €6/60 |5 82LL

c= I 466200024
3)

~ The values of X, x_ and X, found in part (a) are estimates of the solution of an equation of the
formx*+ax+b=0 where a and b are integers.

(b) Find the value of a and the value of b.

‘DC,IX\]‘*? — 3 oo

m) = g — 3 oL ‘
~ + 3 — 8 =0 ¢
b=__ 3B
O

(Total for Question 15 is 4 marks)
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Here is a speed-time graph for a car.

A

16

N

N\

14 5 4

12 N

10 7 )

N

30 60 90 120 150
Time (s)

(a) Work out an estimate for the distance the car travelled in the first 30 seconds.

— (50)( 7 %)

| 38
@
(b) Work out an estimate for the acceleration of the car at time 45 seconds.
(0, 5.2) (45,12)
%4 D X2 Y,
- 5.8 _ 3
m= 12— 5 = 2! .
y5 —0 x2S 0.137
)

(Total for Question 16 is 4 marks)

2
m/s
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17 Here are the first five terms of a sequence.

-4 -1 6 17 32

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

— ~ 6 7 RS
,7 . . o
a-(’b'f'(f/ 3 -7 il I 5
A7 , v
‘3a+l° * )
J
2 an’ 4 ba ¢
Toa =Y 3o +b < a+btC = —Y%
a>2 3(2)+ =3 s o34 C =Y
(+b =3 ., +C = —F
b=-3 c = -3
Int-3n =3

(Total for Question 17 is 2 marks)
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18 ABC and ADC are triangles.

The area of triangle ADC is 58 m®

Work out the length of 4AB.
Give your answer correct to 1 decimal place

A{eo\ = /71' ﬂb g)”l L

g - /7{ (/2)(1,) 3’}4(/‘02>

5g = L
— o)
{ (12)5ialS
{(‘.)
x = 9.8Fm
2 z 2 .83) o3 (/01)
;‘j = |2 + 7.88 L(/l)(?
= 290.9¢
Y = 1.7, 0S8 m
= _ 17.0% 8
Sina S N AR LA
_ 17- 058 <sin(S1)
= Sin (12)
= /({;_:,3 | L. 3 m

(Total for Question 18 is 5 marks) '

\_ _
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A, B and C are three spheres.

The surface area of sphere A is 25 cm’

The surface area of sphere B is 36 cm®

The ratio of the radius of sphere B to the radius of sphere Cis 2 : 3

- Work out the ratio of the volume of sp}lg@ to ’Fhe volume of sphere C.

e

Scale TFactor Area /A( B

28 L 36
Scale Fachy lzf/\ﬂm ﬁ%ﬁé
S 6
AR B-C
5.6 23 X 3
(1

S.F  Length S 6
S'F \/’o(«AML 53" égf 1

j25 7219

(Total for Question 19 is 3 marks)
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The histogram gives information about the heights, in metres, of the trees in a park.
The histogram is incomplete. :

Frequency - 2
density

0 5 10 15 20 25
Height (metres)

12% of the trees in the park have a height between 2.5 metres and 5 metres.
None of the trees in the park have a height greater than 25 metres.

Complete the histogram

2.6x 1.6 = ¢ )
~ — (2 b trees = 12 /s
o, l t({‘e— = Z//o

cg teees = (0070

2.5x 24 = &
5 x 3.2 7 /6
jo X [ = {/
¢ + 6 + 16 =37
50 - 37 = (3 Aree s (ﬁf{“)

?«0‘-: }-\_—, 2.6
5

(Total for Question 20 is 3 marks)

~
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There are 15 counters in a bag. ‘ :
There is an equal number of red counters, blue counters and yellow counters in the bag.

There are no other counters in the bag. 5
3 counters are taken at random from the bag.

Work out the probability of taking one counter of each colour.

5 5 | 5 25

Red, Blue, Yellew Sox 2 2=
Red, ellow, lue % P ,/% -
Blue, Red, Uellpw
Blue , Yellow, Red
Yellow, @Wm |
Yellow, Blue, Cad
25 - E2
é * 594 b ;’;

(Total for Question 21 is 4 marks)

/
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22 Solve algebraically the simultaneous equations ‘
22+ =12 2y =( - 5%
S5x+2y =6 Yy = L — 5%
2.
2 A §DCZ [
+ — ) =
2at 4 (£
lxz’{_(é',gx_)(g’f)c) = |1
2 z
z
3¢ -30x -30x+ 25X = |2
2x’ +
Y
2
gt v 36— b0x + 2sx = 19
= a}
33" —é0x — /% =0
ot - 20x =7 7O
: = O
(1 +2)(x—2)
- 2 =
(!
-2 B é~5(2)
- 5(5) J = —
3 Z
- -2
8
]
I
R - 33
2=bL Y= -L of X = 7 9 T
. (Total for Question 22 is 5} marks)
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¢ =11.2 correct to 3 significant figures.

Give a reason for your answer. -

By considering bounds, work out the value of d to a sultable degree of accuracy.

“{‘ /I\ “l.l 7\ |l‘.3
[1.15 ). 25
=3
_ S
wpp e lound = —5 (e )
l ‘)’3
| _ NES
&)w@f bound = ’5’— ( H
2 77‘;230/ [ .
Botin uppes and lower ednd round
0
b 280 (pearest 100F 254

(Total for Question 23 is 4 marks)

TOTAL FOR PAPER IS 80 MARKS




