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® Use black ink or ball-point pen.
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Answer all questions.

Answer the questions in the spaces provided

— there may be more space than you need.

You must show all your working.
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If your calculator does not have a 7 button, take the value of 7 to be 3.142 unless
the question instructs otherwise.
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Answer ALL questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 (a) Simplify n® x n®

. 344
(b) Simplify <L
) Simplify ¥,

(c) Solve §2£>7
Dy >t

[

> e

L
il'G
7> 5

(2)

(Total for Question 1 is 5 marks)
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2 Andy cycles a distance of 30 km at an average speed of 24 km/h.

He then runs a distance of 12 km at an average speed of 8 kmv/h.

Work out the total time Andy takes.
Give your answer in hours and minutes.

2022 128 b
2 : g = Wk |
126 4.5 = 2.F5kr
e LL““ )J(S"" |

L('S minutes

(Total for Question 2 is 3 marks)

3 A number, m, is rounded to 1 decimal place.
The result is 9.4

Complete the error interval for m.

(Total for Question 3 is 2 marks)
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4 Maisic knows that she needs 3 kg of grass seed to make a rectangular lawn 5m by 9m.

Grass seed is sold in 2 kg boxes.

Maisic wants to make a rectangular lawn 10m by 14m.
She has 5 boxes of grass seed.

(a) Has Maisie got enough grass seed to make a lawn 10m by 14m?
You must show all your working.

5, Q= 5m"

€S 23 = \ScVhy |
0w e =4O m

O < 15 = T3 kg roeded

w1z (0 kg > 13k

Malsse does have enowh -

Maisie opens the 5 boxes of grass seed.

She finds that 4 of the boxes contain 2 kg of grass seed.
The other box contains 1 kg of grass seed.

(b) Does this affect whether Maisie has enough grass seed to make her lawn?
Give a reason for your answer.

SGAuceioecﬂﬂ&/\epverA

(1)

(Total for Question 4 is 5 marks)
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5 Amanda has two fair 3-sided spinners.

Spinner B

Spinner A

Amanda spins each spinner once.

(a) Complete the probability tree diagram.

Spinner A Spinner B

lands on 2

lands on 2
does not land
on 2
Jands on 2
does not land
on?2

does not land

on 2
(2)
(b) Work out the probability that Spinner A lands on 2 and Spinner B does not land on 2
A T
< =
3 K Y
e
=

(Total for Question 5 is 4 marks)




DO NOT WRITE IN THIS AREA

T
G4
(1)

-8

(a) Use these graphs to solve the simultaneous equations




(b) Use this graph to find estimates for the solutions of the quadratic equation x> —4x +2 =0

R .

0.6

(Total for Question 6 is 3 marks)
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7 There is a total of 45 boys and girls in a choir.

The mean age of the 18 boys is 16.2 years.
The mean age of the 27 girls is 16.7 years,

Calculate the mean age of all 45 boys and girls.

D62 +1xled
sl

5

= 16.5 yeos.

(€.S

(Total for Question 7 is 3 marks)
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8 There are some counters in a bag,
The counters are bluc or green or red or yellow.

The table shows the probabilities that a counter

taken at random from the bag
will be blue or will be green,

Colour blue green red yellow

Probability | 032 | 020 | D, |

The probability that a counter taken at random from the bag will be red is five times the
probability that the counter will be yellow.

There are 300 counters in the bag.

Work out the number of yellow counters in the bag.
03T § 0.20 + Dy »=x=1.
O .57 & éx =)

e — e

(Total for Question 8 is 3 marks)
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9 The diagram shows a prism,
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The cross section of the prism has exactly one line of symmetry.

Wprk out the volume of the prism.
Give your answer correct to 3 significant figures.

Areg = 20 ([10450 ke (k)
Ug%, - -Z,LEOO—\- | OOC (ﬁ/‘» (L(-O\

Wil = ’SZL('O C/"\g

(Total for Question 9 is S marks)
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10 A person’s heart beats approximately 10° times cach day.
A person lives for approximately 81 years.

(a) Work out an estimate for the number of times a person’s heart beats in their lifetime.
Give your answer in standard form correct to 2 significant figures. |

Pl (05 x 35 &&

2 x 10" red blood cells have a total mass of 90 grams.

(b) Work out the average mass of 1 red blood cell.
Give your answer in standard form.

Qo * (w0 =
- San 500" =

k. 5x O™

n5>107"

<o BTAMS
2)

(Total for Question 10 is 4 marks)
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Triangle P is rotated 180° about (0, 0) to give triangle Q.
3
Triangle Q is translated by ( 2) to give triangle R.

(a) Describe fully the single transformation that maps triangle P onto triangle R.

VAUV SIHL NI ALIMM LON QO

o Qebation  ghouk  (2:5-0\ 180°

Under the transformation that maps triangle P onto triangle R, the point 4 is invariant.

(b) Write down the coordinates of point 4.

(Total for Question 11 is 4 marks)
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12 (a) Express 12 + T2 as a single fraction in its simplest form,

C L >
H AT o — Y -

X (-1 + e (342)
(54 (x-4)

It

7(\—L(,')( "“ ?—Xl 4’ L(—)L
(e D> - W) )
I

(:(4-’&\ (» L)

Tz
(:a( ) (> -Lp)
(3
(b) Expand and simplify (x — 3)(2x + 3)(4x + 5)
(x A ( L A—K\( Le » +§) =
(X,Q(?xl+llx+ﬁ)=
Q- ZBF e — Sl C LS

(Total for Question 12 is 6 marks)
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13 (a) On the grid show, by shading, the region that satisfics all these incqualitics.

x20 LX) y<x+l 2x+3y 26

” 7, _l)l +6
Label the region R. 3% T

7 %
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(b) The diagram below shows the region S that satisfies the inequalitics

y<4x yz %x x+y< 6
y4
1]
6 I (S Fee
T
4l—f -
l |
3—- V\
LS
s i 15
i }
1 |
o 1 2 3 4 5 6 7 8 x

Geoffrey says that the point with coordinates (2, 4) does not satisfy all the inequalities
because it does not lie in the shaded region.

Is Geoffrey correct?
You must give a reason for your answer.

He &  ~ob correck ... e

.......... b

SL\O&L@L ”eg‘ja"', ard sonce _EAls s anos
£ neguallty, e eqmokion i sekapted . (1) '
(Total for Question 13 is 5 marks)
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Points B, D, E and F lie on a circle.
ABC is the tangent to the circle at B.

Find the size of angle ABD.
You must give a reason for each stage of your working.

RpE= qo°.

> FDE =5po°

> DFE=30° .
REE =90°

> RFED=gbo°
- 0BF = 2o .

> AQD = (gofe _ 5@0(

(Total for Question 14 is 4 marks)
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15 Prove algebraically that 0.73 can be written as i

~ = 0-1'2

(03( = 1%0

o0 ¢ = S .
lo@ o - (O~ feiad =TS

90 % = 6

& &
K= (%

AL
=5

P |
Hence O.%2= "5

(Total for Question 15 is 2 marks)
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16 Herc is a speed-time graph for a car.
L
16
14|
12—+
10}---
Speed
(m/s) ¢
6| |
4| - |
o— -
-
Time (s)
(a) Work out an estimate for the distance the car travelled in the first 30 seconds.
W@ka% Wﬁ\ o3 e hC line So
!/0,\/6 Er‘(‘c}tnq/le .
k.ye = So
eﬂqh{r =9 .
1,R0x9= ez 35~ =P -
1’ esssmsasEEIETE-cisssesmmmimsasAsesntETeitELEraY
(2)
(b) Is your answer to part (a) an underestimate or an overestimate of the actual distance
the car travelled in the first 30 seconds?
Give a reason for your answer.
Underestosle . The e used o _aprexiecte
! ©
ke gr raph b wder e groph -
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Julian used the graph to answer this question.

[ Work out an estima

te for the acceleration of the car at time 60 seconds.

Here is Julian’s working.
acceleration = speed + time

=13+ 60
=0.216 m/s?
Julian’s method does not give a good estimate of the acceleration at time 60 seconds.

(c) Explain why.

(Total for Question 16 is 4 marks)
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17 The histogram gives information about the distances 80 competitors jumped in a long

jump competition.
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Distance (m)

Frequency
density 60 ==

Calculate an estimate for the mean distance.

DO NOT WRITE IN THIS AREA
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(Total for Question 17 is 4 marks)
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18 The diagram shows a cube.

B

E H

AH =113 cm correct to the nearest mm.

Calculate the lower bound for the length of an edge of the cube.
You must show all your working.

S22 28 - Ban

Ix | 16.5625
~ T ET-8%S

1 6. LT5

¢.kqS

(Total for Question 18 is 4 marks)
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19

ABCDEF is a regular hexagon with sides of lengthx.
This hexagon is enlarged, centre F, by scale factor p to give hexagon FGHIJK.

Show that the area of the shaded region in the diagram is given by %_?’_(p2 -1

QQ%V-L&/ Leswago~ (¢ 6 e@(/u(‘yﬁe/’a/( brdogles
Lo e lengbA X

Sabsin C = XTSANEO

R e

bo_© = T 2% ‘
e

For é;}i M=\’LEPL’°1’

i 7 T 5

croded = 6x (G- 2 o)

2

(!
N

(Total for Question 19 is 4 marks)
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20 Here is a list of five numbers.
98% 98% 98™ 988 98
Find the lowest common multiple of these five numbers.
A

@

_________ (Total for Question 20is 1 mark)
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21 5ctd=c+4d

(a) Find the ratio ¢ : d

Be +d = Q#\-L(—u( .
e = 3d

C.\fﬁ -~ R

(2)
6x* = Txy + 20y where x>0and y>0
(b) Find the ratio x:y
x> Foy L0y -
L' & — T T W0y " =0
e (it =0
B Rty =<
L~ ’gk& s g O
o x4 &
h B E;;g— be <2 O, So
N valld
LN A
e 1k
................... {“

(Total for Question 21 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS
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Track your progress through the course and your
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Practice Questions
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2. Algebra
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31 Gradients of Straight Line Graphs

3.2 y=mx+c
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3.5 Parallel Lines
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3.8 Circle Graphs and Tangents
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