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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’

s
L
(b) Simplify &9
c*d
-1 -
C% qu |
= ¢ xd
(c) Solve 57x>7
SDC > 7
T x2
S5x >t
<5
X >4
5

=

n

]

(Total for Question 1 is 5 marks)

P 6 2 2 7 9 A 0 2 2 4

V3¥Y SIHL NI 3LIIM LON O

N
Y3V SIHL NI JLMM ION 00



PhysicsAndMathsTutor.com

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. 2

E Work out the total time Andy takes.
: Give your answer in hours and minutes.
: Speed = Dist.
E Timae
e
= \ =
: @ Time 30 - 5 N
=z L4 4
(o)
0
@ Time = 12 - 3
— = h
3 2
5 + 3
il 2 - 9.
< 5yt 75 h
47
e
<L
2 -
T = Lh and (0-F5 x60) min
2
£ = 2N ond  45mn
=
o
o
=
Q
i)
............ Z,,,,,,,,hours .........4{7.5,,,,,,mmutes
(Total for Question 2 is 3 marks)
e lo-p

< 3 A number, m, is rounded to 1 decimal place. _ 0o =
= The result is 9.4 exror inferval = 01 =~ 2
% Complete the error interval for m. - 007
5 / mit : 4.4 4005 =945
- wery g thaks rounds ko 94 upper ™ 1 214
=
g lower imit © 94 =005 =19-35
=
2
8 44444444444444444 q%5 (((((((((((( < m< .. qL}-j ..................

(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 Sm 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 10 m by 14m?
You must show all your working.

5%x9 = 45m™ = 3Lﬁ'
\OX]H’: MDm’L
9
" (45m ?)kﬁ
| 40" = Q-élif

U

x 3.1

Moisie needs 9.33 kﬂ,
5x2=10 g - has 101
10 >q2
Yoo, Maisie has gnmﬂh

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.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA beay eL%xLJr\:%SqU?%Tthore,
............................... @\Q_dOQSnUCl’\aN\QQJ’\OL,L\Cle

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

<L
8]
e
<
4,
=
z / /
= Spinner A Spinner B
e
E Amanda spins each spinner once.
o
2 (a) Complete the probability tree diagram.
(o)
0
Spinner A Spinner B
lands on 2
lands on 2
™ does not land
ec
[ on 2
9
o
=
£ lands on 2
L
e
g does not land
= on 2
2
(%) does not land
() on 2
(b) Work out the probability that Spinner A lands on 2 and Spinner B does not land on 2
—_— X = = —
5 3 3 9
et
<L
0
j
=
<
£ 2
g —
=
| [ T
=
()
0

(Total for Question 5 is 4 marks)
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6

8 Sx — 9y = —46

(a) Use these graphs to solve the simultaneous equations

' 5x — 9y =—46
(winere, ey intyrsect) 3~ %~ 756
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(b) Use this graph to find estimates for the solutions of the quadratic equation x> —4x + 2 =0
(When i cresges LOXIS)

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

- Vot
The mean age of the 18 boys is 16.2 years. Meoun = —
The mean age of the 27 girls is 16.7 years. TR0

Calculate the mean age of all 45 boys and girls.
Tobuk gor oue. 18x 162 = 2916

To bal for S'W\g ~ LAx 1672 430.9
otol age: 9q) 6+ 450.9 = FU2 5

Mewn = 342.5 6.5

(Total for Question 7 is 3 marks)
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DO:NOT WRITE INTHIS AREA DO NOT WRITE IN-THIS AREA

DONOTWRITE INTHIS AREA

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 5« 2

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.

Pmb&bw@ adds wp to 1° 03240 24+ 6x +ox =

b 4057 = 71

‘ -0:62
PC\/QMOW}: 0.0% * 1(:'48
X :l0.0%

In b bQﬁ:

0-08x300 =24

............. 24

(Total for Question 8 is 3 marks)
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9 The diagram shows a prism.

D
/- [40°
T S | 5
12cm Y .
l O O 20cm
<+«—10cm—» /

The cross section of the prism has exactly one line of symmetry.

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

tun 6= 2

tan40= h_
" 5
4 he S5tanad = 41954 om
5
Vo lume OJL wboicdl - Cxw <h

0X12x20 = 2400 g

Volum o ‘criunﬂlz prism : Cross sectnoll dgpin

rea
Areo = |
— KBAN =) 10X StanuD (ensier to
2 keop in
= 1Stan 40 xadt fom )

\olwmy L5 40x 90 = 500 tan 40

Total  Volwmyg - L4000+ 500 tan p

becomes 20

= 1314, S54...

= vound wp

= 238320 em?

(Total for Question 9 is 5 marks)

P 6 2 2 7 9 A 0 1 0 2 4

YIHY SIHLNEIL-IM LON-Od Vady SIHL NI 31LI-IM LON Od

YISV SIHENEILIHM 1ON O



PhysicsAndMathsTutor.com

10 A person’s heart beats approximately 10° times each day.
A person lives for approximately 81 years.
<L
= (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.
T
= 365 ddﬂ& n a year
= 30
3 S
5 x -
- 365 %107 xg1 = 2956500000 beye
g rownd wyp
0
“5$° 3000008000,
T8 3¢ 54 3 2
In Stand ard form :
<L
45
(T
<L
2] 9
T 3.0 %10
|_ ................................................
£
L
E 2 x 10" red blood cells have a total mass of 90 grams.
=
= (b) Work out the average mass of 1 red blood cell.
o . .
> Give your answer in standard form.
Q
i)
—17
90 _ 45 x10
2 e
2 x 10' - powes inCneases  as 45 ~10=4.5
-1
= 4.5x10
L
L
et
<L
0
j
=
<
L]
=
e
=
=
2
o 45 x "
sl grams

(Total for Question 10 is 4 marks)

1

T



PhysicsAndMathsTutor.com

r 1 %

11 The diagram shows a triangle P on a grid.

w
 yIMVSIHLNIZLMMIONOd

PN
|
(9'%)

Triangle P is rotated 180° about (0, 0) to give triangle Q.
5 .
Triangle Q is translated by ( 2] to give triangle R. br ‘SM

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

........................... p\ obumor\,l%0°abowcC26,-l) i

Under the transformation that maps triangle P onto triangle R, the point 4 is invariant.
Point that doewn 't

b) Write down the coordinates of point 4.
®) P Change

(Total for Question 11 is 4 marks)
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DO:NOT WRITE INTHIS AREA DO NOT WRITE IN-THIS AREA

DONOTWRITE INTHIS AREA

12 (a) Express

X 2x ) S
9.4 as a single fraction in its simplest form.
x+2 ~x—-4
xCx-t) + 2 (xt2)

(x4 1) Cxe—2)

= x” -doc + 2t +hx

CDC.—]—’)_'} Cx - Lt)
- 3o® = 3x*
Cxx+2)(x —4) (D)

3"

(b) Expand W 3)2x +3)(4x +5)

DL SRAISESE
- ?_:I,Q"i'%‘x -6x —9
= 2x? - 3x -4

@ (2x*-3x -9)(4x+5)

84 102% - 122> —|5x ~36x —45

= fx® - 2x” - Sl 45

(Total for Question 12 is 6 marks)
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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
-0
Label the region R. 70 n 3~ z gx
Al solid \ines becouuse VA & r& < xAD
é or >/ 8 g\

('mf,u,LMB ; /’/

Ve

(@)

SO
:[’% :
S
E i
=
o
I
,:{;E :
e |
/:Z'E :
“n
SR
x
ot ~ 1%
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>
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(b) The diagram below shows the region S that satisfies the inequalities

y < 4x y= —x x+ty< 6

DO NOT WRITE IN-THIS AREA
~J

0 1 2 3 4 5 6 7 8 ;

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

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

Ne, (204 gy on bra boumkaﬁ ....... 0f the cﬁﬂimp ,,,,, Sazbsaij\v\j ,,,,,,,,,,,,

DO:NOT WRITE INTHIS AREA

(Total for Question 13 is 5 marks)
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14
A C
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.
_ Opp esite annles cyclic
LOBF - 180~ 100 - 20° Gl %
Tuadrilateral add wpto
1R0°
. 0
L DFB - 180~ Q-40 = 60 Hrljms n Wianagle g
a4 up to 180
//hBD 60
: A Lternate Seqmont
theonom -
(Total for Question 14 is 4 marks)
L
16
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DO NOT WRITE IN -THIS AREA

| DoNoTWRTEWTHSAREA

( )
15 Prove algebraically that 0.73 can be written as %
\QQ x: 075333"’
“C
(’lOOac: 43.33/...
; 10 x = +.33..-
X1
qODc = Gé
<90
r= L6 T
90 =« 15
(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

Speed
(m/s)

o =
oo (e

0 30 60 90 120 150
Time (s)

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

1) Area undor cune
1 x 30x9q = 135
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.

............. Undﬂ/%’clma/tﬁweab%mtmanﬁumd
ok ek, (e

— AR A A
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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.

DO NOT WRITE IN THIS AREA

(c) Explain why.

(Total for Question 16 is 4 marks)

- DO NOT WRITE IN THIS AREA

- DO'NOT WRITE INTHIS:AREA -
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17 The histogram gives information about the distances 80 competitors jumped in a long
Jump competition. FFQOL _ Fve% Dengi 9 X Class Wi dbh
A
120
N =
100
80
Frequency §§ 5
density 50 % %g
40
20
®
>
06.0 7.2 8.4
Distance (m)
o~ midpong =
Calculate an estimate for the mean distance. mﬂlIL - 2 S X «;
Freg © © o08x0 = % =3
@ - 04 x50~ 20
@ . ouxi00 = 40 5
@ : O 2 x 60 = \Z
Toktal -
at 20
O 'x6-9 - suy Moo= 616
@ -4 x 20 = 144 g0
® 2.9x 4D = 22 - 7.6u45
® ey x12 o= 920 7645
Totah=  6\l-b
(Total for Question 17 is 4 marks)
\ J
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18 The diagram shows a cube.

A B

<L
e
<
7
= P ¢
e
=
=
= X Fi Nl G
==
o
2 P
8 k * H

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. P h A

oLY OMOUS eovem !
A 2 2

E EF ’l’EH, T:H \\j \Ej aq'f—‘o?’:C'L
L
2 FH® 3+ Af% = pH"
=
£ 2
o AR = AF® 4+ Er? v B2
ee
= 2
§ ART = x>y x % po®
8 A Hz-: ?) o =

Evvor  Interval - 95 L mm 2 )).35

2~ Tower boungl
doct = 11.25

=L .
: oo
<L 2
8 L = H4L.1875
5 .
= XL = 6495190529
et
=
=
o
=
()
0

6Ll'q5}q052.? AAAAAAA cm
(Total for Question 18 is 4 marks)
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19

7 .
Qx - abh sin C
B C
G J
X X
F 4] E K
equlatera

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 ﬂ P*—1)x?
2

free. of 1 Hriomgle :
CSmciL) ﬁ

of 6 h
{: EDQ Xé:\?z’\(_é.z
2.

aC

i)

—]i X X x% x Snéd

Aveg of 4 7
(i amﬁlg L KPR X P xsingd
\\Cﬁ - N3 2_2
- P
Ojté 3_\@_ PEaN
@3

=313 (pro)x”

2 (Total for Question 19 is 4 marks)
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DO NOT WRITE IN THIS AREA

'DONOTWRITEINTHISAREA

 DONOTWRIEINTHISARER

( )
20 Here is a list of five numbers.
9853 9864 9873 9888 9891
Find the lowest common multiple of these five numbers.
The wor
mber with the highest po
19"
(Total for Question 20 is 1 mark)
L J
23
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21 5¢c+d=c+4d

(a) Find the ratio ¢ : d

He-c = 4ad-d

4c = 24

4 Z

2 d

C 2 .
-—-:__ ............... L]' 4444444444444444444
o 4 3(2)

6x* = Txy + 20y where x>0andy >0

X - —
(b) Find the ratio x : s ";D 15,3

bx® — 71:3 —1’057’ =0
;tho‘(l&{’_ o
6 «15x3+%m3—2059-~_0

( ) x -6\\33{%:1:"%%\\3) =0

X 20 e

1 = 5& Sx = —Lrj disregucd
L _ 5
N

(Total for Question 21 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS
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