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1 (a) Simplify »* x n’

344
b) Simplify <4
(b) Simplify o

5
() Solve 7’6 >7

Answer ALL questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.
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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 km/h.

Work out the total time Andy takes.

: e
Give your answer in hours and minutes. Time fakon - Distanc

gpe,(?,d
30 M
24 km/h
1.25 h

Cycling fimg, =

I

0

Running time = 12 lkm
2 km/h

= -5 h

Total time = 1.25 h + 1.5 A (1)
< 235 h
~ 2 hr -(0-3@ hr x GO)W\.H')

= 2 he 45 min %@

AAAAAAAAAAAAAAAAAAAAAAAA hours ...~ . 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.
Ercor interval = 001 @ 0.05
2
Upper interval = 9.4 +0:05 (D
= 945
Lower nterval = 9.4 -0:05 9.3% q.45
Coquag s SIS
(Total for Question 3 is 2 marks)
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4 Maisie 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.

Maisie wants to make a rectangular lawn 10m by 14 m.
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.

Area of tawn for 3kg - Tm x 9
0f CJ‘FGSS S%df =4S m?‘ @

Area Of (awn maisie

o m X 14 mM
wants 10 make

2
- 140 m

Grass Seeds Maisie . 5 x 2k

haS
= 10 kg
2 (3
Grass Seeds fov 14 o lawh 140 M
kg 45 m*
3.1 (3 Kq} @
= 9333 kg
S Yes, Maisie has wnough (4
Maisie opens the 5 boxes of grass seed. OJKO\SS §eeas. |

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.

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

/ /

Spinner A Spinner B

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
lands 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

[/3 X 2/3 @ Horizanta! PO\'H\ in Pm'omloiliﬂ
tree = mU\H—iPlu] the prolgo\b'n\i{"]
1/9 @

(Total for Question 5 is 4 marks)
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,/
A //
O
[N TR //
CT7l ~
X
//
/,/ —\ 2
,// >
~10|-8 | -6 -4 -2 0 2 4 x
-2
4 y=-2x
(a) Use these graphs to solve the simultaneous equations
5x — 9y =—46
y=-—2x
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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.

(R

18 x \6.2 yrars
20| .6 Years

Total age of boys

1t

Total 0ge of girls = 23 x 6. T yedd
450 . q Yedrs

1

Total age of ©OYS  .agp. G years + 4509 yea's
and gi(lS = 1425 \JQG(S @

Mean of boys and 325 yedss (1)
girls LS 6.5

- 165 4 (Total for Question 7 is 3 marks)

O

M ean aﬂe of Iooxjr = Total a0e of boys oand airls

oungl 8ir Is Total pumb er of |00\1f ond 8‘”-[5
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8 There are some counters in a bag.
The counters are blue 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 0.32 0.20

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. TO{'Q‘ P 0 lo 01[0\ h-h1 - I

Work out the number of yellow counters in the bag.

P(R) =5 P(Y) —> 5x probalility y ellow
~~
D(RTY) = |- (032 +0.20)
- 048
(P(Y) = 0-48 p(RET)=P(R)+ PLY)
P(Y) = 048~ 6 SSP ) 0D

P(Y) - 6.08 O - PO

P“O'oalaih‘f‘j
red

NU\N]'OQr O]C %QI\O\N Gunters - 0.08 x 300 ?%fal Covnt ¢4 ¢

;24® )

(Total for Question 8 is 3 marks)

. J
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9 The diagram shows a prism.

V3HV SIHL NI 31IdM LON Od

’ ’ B 0
Area = 1 o 12¢m , _____________ Yan @ Y
pJ ////
m O 20cm
<«—10cm—>» / e 0 . : (
The cross section of the prism has exactly one line of symmetry. O

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

Height of frangle = h =5 Tan 40°
= 4145 om ()

Cross sechon oP Yroan 9[5 X "‘6"9%4’
l

blome of # =(= x (s+5) x 1145 ) x(20)
= 1y 10x 4195 x 20
2

[ILMM IONOG

G vavssinEmmioves
RIS /}i 535 /H B3 /3 }i e s R S A

4195 o> O

Volume of B = 12 X 10 x A0

. ag60 cn” O

. 4195 + 2400

3
- 5 cmM
- 2819 53 1820®
P 2810 om (BSF‘) AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

(Total for Question 9 is 5 marks)
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10 A person’s heart beats approximately 10° times each 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.

PoJrSonIS heat .anJr : 105% 365 X 8|®

in a “f’@.ﬁme
- 2456500000

3.0 = 2s¢ - 30 X IDq (25-F)

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.

Fverage mass Of | qo ¢ 0,
| red blood Cell

2 x (0"

- 4,5xt0_"9®

(Total for Question 10 is 4 marks)

3= lsf () 3.0 IO

heart beat /day X 365 olou/s X §1

1

(<

J
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11 The diagram shows a triangle P on a grid. DFOLW \\ﬂ 0 ‘l‘D (on ﬂEC‘\’

N

The came points betwoen
immﬂe dnd pl)dct to

fnd| centre of ntatign

B 9]
| —
=~

T
N

Triangle P is rotated 180° about (0, 0) to give triangle Q.
5\ N
Triangle Q is translated by [ 2) to give triangle R.

(a) Describe fully the single transfgrmation that maps triangle P onto triangle R. N )
Rotation 180 wWith centre of cotation (2 5, - \

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)

12
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12 (a) Express xiZ + - as a single fraction in its simplest form.
pe 4 2%
a4y - (N\MHﬁPW denomnators will, each ot her)
n(A-4) R (2x)(nt2)
(x+2) (o-4) (x+2) (x-4) ()
oo —4n XS 49(@
(24 2)(o-4)
2
2
= 3N @ 3X
(e Cea) = (t)(x-4)
3)
(b) Expand and simplify (x — 3)(2x + 3)(4x + 5)
(X“%)El%‘rS)(ll?HS)
g |
s (2x1-3%x-9) (4% +5)
- g9¢3’+ \O x - \1%2~\5‘ A - 36 X -45 @
2
- g - 2% -50 % - 45 (1)
3 2
Bx-2% -S(x -45
................................................ (3)
(Total for Question 12 is 6 marks)
. J
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13 (a) On the grid show, by shading, the region that satisfies all these inequalities.
x>0 x<2 y<x+3 2x+3y > 6

Label the region R.
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(b) The diagram below shows the region S that satisfies the inequalities
y < 4x y = %x xty< 6
v4 Y 4w
8
L
N/
5 ( )
2,
41—~ 4 :j 7 L
2
3
[ s
|
1
0 1 2 3 4 5 6 7 8 ;
*ty <b
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.
No. Because point (2,4) satishy the Xty <6
Lo dnegualites N
1)
(Total for Question 13 is 5 marks)
The point | ' - ; :
P Ticon Hhe lineg with lne,ol/uah{i’ ;\jm bol 010 < ‘
So N 1S I chuded in the Shaded eghon
H the point lies on a line with ineol/ua[i J‘ﬂ g mbol < or >
/
it wont be included in the shaded ﬂ?gion :
. J

15
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14
4
otbtc =(%0°

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.

0

L DBF

(J

1800- \00

:%O @

(opposite angle of oyalic quadcilateral
adds up fo 180 )

ZBEFD - \(300*400“%0
60" (V)

C angle n Iridngle adds up ™ 10 )

(L KGO > GO ®
( alevnate segment theorem)

Miernate Seﬁmen* = ’V
‘heo rem

(Total for Question 14 is 4 marks)
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15 Prove algebraically that 0.73 can be written as %
x = 0 +53
X = 0?333 - @
0 X = 4.333,--...@~ @
10 % - X - 3.333 - o.F333 ...
Qn - G .G — mutoply L0 on both Sicles toremave
qQo A = GG decimal point
_ 66
90
I
=—
s U
(Total for Question 15 is 2 marks)
J
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16 Here is a speed-time graph for a car.

A

16
14

12

10
Speed
VA (30,9)

7
/1
Y| BRRYAARREE |
ZEREEAL
2/l
|

O —_—
0/ 30 60 90 120 150

Distance con Time (s)
be estimated by Snding the areq of the trianafe

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

DistanCe - 0.5 X gmfs x 30§ @

=135 m@

>

/Jff‘eﬁ 0{3 {'y;amglg = 2_‘,( hx £ m

(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.

Unde' eshimate = Because areq befween triangle

18
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Julian used the graph to answer this question.

Work out an estimate 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. |
His method only gives average acceleration . He

acceleration. @ 1)

(Total for Question 16 is 4 marks)

. J
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17 The histogram gives information about the distances 80 competitors jumped in a long
jump competition.

A
120

100

80

Frequency
density 60

)

40

20

Lo - u

06.0 6.4 6.8 2 7.6 8.0 8.4 >

Fr%ue"("] h = 'L)(\{ 3 Distance (m)
Calculate an estimate for the mean distance.
Freq,\/leﬂ(,\ﬂ A - ('}2—6'.‘)(_\0) -::28 @
Frequenay B < (16 -12)(50) =0
frequeny) C = (§.0-1%.6) (00) = A6 o
Freguency D (g2 -80) (60) =12
Mean distance - (% ¢ %) + (20 xF-4)+(AoxT8)
pl A
mean distance = + (12Axs ) | X

80
g (midpaint x AN 3645

Fre 80
pei) s e

Tot o ’Pf eqmen (Total for Question 17 is 4 marks)
v ]
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18 The diagram shows a cube.
A B
D ¢
i 1w
L G
/ - . A
E | H
n
AH = 11.3 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.
Evror interyal foo Vdp @ o' _0.05
2
Lower boundt for A4 = N3 —0:05
- 1125 et ()
) d(ﬂ)r)_ O{\'{“")’L
2 U
(,\Q/V\(O‘H/\ OF o Ohagoha\) = (\%(D-H‘\) '\'(\/\/\ ¥ 1 a
2 2 2 2
AH = 3t + % O e - eqpe
Sidfes
5 2
125 = 3% QO
x = 6495 O
6-495
........................................................................... cm
(Total for Question 18 is 4 marks)
. J
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H P I
ﬁrea of - L ob Sin C

ﬂ\iana\o 2 e
G J

D
l\r\emﬂon = pt

6 equilateral v L

%iang\e >

ABCDEF is a regular hexagon with sides of length x.

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 & (p* — D)x2
2 . 2 0
frrea of %u'.\owera\ riangle - 1/2 X %L x Sih 60 @
= ZZH
4
2
hea of small hexagon = @ x X »143
- 3%4d3 ()
P
2
area of large hexagon - 3(px) 1z
|engu~ of lOlr‘(ae hexo gen i Fno 2.
8 = 3 Plot I o) @
. 2
I 2 2 .
A y g 2
reo of lorge hexaqon - N
8 0{] - (Pl_ ') 2N | 3 @
Aren of smal hema@n 5
(Total for Question 19 is 4 marks)
.
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20 Here is a list of five numbers.
9853 9864 9873 9888 9891
Find the lowest common multiple of these five numbers.
U
AAAAAAAAAA LINON
(Total for Question 20 is 1 mark)
J
23
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21 S5c+d=c+4d
(a) Find the ratio ¢ : d
fc +d = c + 4d
I
c~3 @
g 3 can also be written 3.4
s C:O{ D\Y\O{ B-Ll' ..................... (2) .....................
6x? = 7xy + 20> where x>0andy >0
(b) Find the ratio x:y
2 2
bx -FxYy - 20y -0 (D

let £=5 (dou can substitute w4 with any value 70)

6(5) - F(s)y - 204* =0
20\41%‘55 y =150 =0 @

y =

(Total for Question 21 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS
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