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Answer all questions in the spaces provided.

Work out the square root of 100 million.

Circle your answer.

1000 10 000 100 000 1 000 000

[1 mark]

@ and b= (—32] a-b <_SD _ <Q = @ ~ 75 - C\S

Circle the vector a—b

-

[1 mark]

Circle the decimal that is closest in value to %

0.6 0.66 0.67

[1 mark]

1 .
3 =0b so0o0bbF is closest
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3    = 0.6  so 0.667 is closest
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y is directly proportional to Xx. LAM'L S0 \5 = KfL
Which graph shows this? (groph. is a straight \ine through (0,0))

Circle the correct letter.

[1 mark]

A B
0 g 0 "

C
Ya
o) g

Turn over for the next question
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y  x so y = Kx 

(graph is a straight line through (0,0) )
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In 1999 the minimum wage for adults was £3.60 per hour.
In 2013 it was £6.31 per hour.

Work out the percentage increase in the minimum wage.

[3 marks]
inCrease = 631 - 360 = £1L7H
1 3
[ intrease = =55 X 100 = K5/
denominator (s orlainal wage
S 6 Answer 85 %
A bag contains counters that are red, blue, green or yellow.
red blue green yellow
Number of counters 9 3X X-5 2X
A counter is chosen at random.
e .9
The probability it is red is 100
Work out the probability it is green L L i
u ility it i : H B
\)T‘Ob&bt (ty oly red = 15 (4 marks]

100 counters in total and there are 4 red Cownters
V0 =4+ + (L -F+1x

100=L»+B'L
% = bx
b=+

probobility of qreen = =5 - 10=5 | Lo

100 100 1O

[
Answer (0O
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increase = 6.31 - 3.60 = £2.71


% increase =         X 100 = 75.3%

hanna
Typewritten Text
 

hanna
Pencil

hanna
Pencil

hanna
Typewritten Text
denominator is original wage


hanna
Typewritten Text
75.3

hanna
Typewritten Text
100 counters in total

100 = 9 + 3x + (x - 5) + 2x
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96 = 6x 
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probability of green = 	  =     	=
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and there are 9 red counters

hanna
Pencil


PhysicsAndMathsTutor.com

Use ruler and compasses to answer this question.

Point P is
e the same distance from AB and AD

e 6cmfromC.

draw an arC radins bom &row\ C

/

C

v

(mgkc biseCtor 0&7 ou\gkc DAR

Show the position of P on the diagram.

[3 marks]

P is the ‘)o'mt on the line o& the m\gkc bisector that crosses the

arcC jYrom C.

Turn over for the next question
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draw an arc radius 6cm from C
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P is the point on the line of the angle bisector that crosses the

arc from C.
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8

8

(@)

(b)

Use your calculator to work out 19.42% - 31006 + 4.95

Write down your full calculator display.

M. W -5 ffoog = 315 . W56

[1 mark]

495

Answer Z)}S . 1121(‘)5(‘)

Use approximations to check that your answer to part (a) is sensible.

You must show your working.

[2 marks]

10 L\J—%E 39%

The exterior angle of a regular polygon is 45°

Circle the name of the regular polygon.

pentagon hexagon @ decagon

%0 = % sides, s0 an octagon
LS )
exterior angles odd o %0 ©

[1 mark]

Version 1.0

8300/3H



hanna
Typewritten Text
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10 ABC is a triangle with AB = AC
BA is parallel to CD.
Not drawn
A accurately
D
O\ P
‘ 15° =
B C

Show that angle x = 30°
[3 marks]

angle PCB = RO - 40 - 15 - EY

angles in a triongle add to RO’

angle FBP = 35 - 15 = &0

beCanse AC = AB s0 tr'umgkc ABC is isosceles,

10 = 75 + (35 + 1) Base anqles in an isosceles triongle are
RO-T0-¢ q\xa\.

=3

interior cu\gkcs add to RO

/

’
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angle PCB = 180 - 90 - 15 = 75
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angle ABP = 75 - 15 = 60 
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180 = 75 + (75 + x)
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180 - 150 = x 

x = 30
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angles in a triangle add to 180
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because AC = AB so triangle ABC is isosceles. 
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11

The pressure at sea level is 101 325 Pascals.
Any rise of 1 km above sea level decreases the pressure by 14%
For example,

at 3 km above sea level the pressure is 14% less than at 2 km

Work out the pressure at 4 km above sea level.

Give your answer to 2 significant figures.
[4 marks]

1-01 = 0%  (pressure is Ro'/. of pressure T Lowoer)
101315 X 0R6™ = S5LISE Pascals
/= 55000 Pastals U st)

LKm above sea level

Answer SSOOO Pascals
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1 - 0.14 = 0.86 
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101325 X 0.86  = 55425.6 Pascals
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= 55000 Pascals (2 sf)
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(pressure is 86% of pressure 1Km lower)
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12

12 (a)

12 (b)

12 (c)

Tick whether each statement is true or false.

Give a reason for your answer.

When x*=16 the only value that x can be is 4

[1 mark]

True False /

7
Reason L Cowld be L. < Q—} = |6

When n is a positive integer, the value of 2n is always a factor of the value of 20n.

[1 mark]
True False
10 _ \O
Reason 17 1
In alwoys qoes into 10n
When y is positive, the value of y2 is always greater than the value of y.
[1 mark]

True False /

Reason L‘S’ y is betueen 1and O

eq. 05" = 015 and 0I5 < 05

Version 1.0 Turn over »
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2n always goes into 20n
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if y is between 1 and 0. 
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eg. 0.5  = 0.25 and 0.25 < 0.5


hanna
Pencil


PhysicsAndMathsTutor.com

13 Here are the examination marks for 60 pupils.

Mark, m (%) Frequency
ogKm<20 8

20 < m<40 9

40 < mM<60 21

60 <m<80 10

80 <m<100 12

Molly drew this cumulative frequency graph to show the data.

Examination marks

60

50

40

Cumulative

frequency

30

20

10

0

10

20 30 40

Mark, m (%)

70 80

Y

Version 1.0
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Make two criticisms of Molly’s graph.
[2 marks]

criticism 1 Points showld be ?kottcd at the end o{; class intervals,

trequency = LY, not L6,

Turn over for the next question
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Points should be plotted at the end of class intervals.
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Middle point plotted incorrectly. Should be cumulative
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14 (a) The nth term of a sequence is 2N+ =1

Work out the 10th term of the sequence. — n= 10

[1 mark]
\O 10-\ \0 q
176 15717+ 1 = 1006 + S = 5%
Answer 15%
14 (b) The nth term of a different sequence is 4(2n + 2”“1)

Circle the expression that is equivalent to  4(2" + 2N ~1

[1 mark]

8n+8n—1 2n+2+2n—1

L =1" o 0dd powsers o expond bracket
G LT S L

2(\"‘2. 2‘\'*- !
= +

Version 1.0 8300/3H
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2  + 2   = 2  + 2  = 1024 + 512 = 1536
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4 = 2

2  ( 2   + 2   ) = 2   + 2

			= 2   + 2 
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15

The diagram shows a design for a zipwire.
The zipwire will run between the top of two vertical posts, AB and CD.

Not drawn
A accurately
6.5m T D
A 950
2.3 m
[ ] O]
B C
Work out the distance AD.
[4 marks]

0=65-15-=Llwm K-90-=5

@)

OHLAH TOA so sing = H

sinS) = &5
AD - 5 - Lim

L1 m

Answer

Turn over »
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O = 6.5 - 2.3 = 4.2cm 
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SOH CAH TOA  so sinx = 
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AD = 	  = 48.2m
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16 During a game, players can win and lose counters.

At the start of the game
Rob, Tim and Zak share the counters intheratio5:6: 7

At the end of the game
Rob, Tim and Zak share the same number of counters in the ratio 7:9:8

Show that Rob ends the game with more counters than he started with.

[3 marks]
R T t
Start: 5 6 ks
5+(>+_+=1%?urts.Kobhas
End: E 9 Q
u —+ 9+ % N ‘xxrts Raob has
5710 32
R = 30 24\/%
At the end, Rob has o areater pr 0& the cownters, so he
ends with more Counterd than e sturtcd with,
17 Factorise  3X° +14X+8
[2 marks]
Tl ol Chech by c&?m\dmgz
5f2=+2 Sl SR VO |

L — (£« L3+ D)

Answer (L + LG + 1)
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	R	:	T	:	Z
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Start:	5	:	6	:	7		 
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5 + 6 + 7 = 18 parts. Rob has 
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End: 		7	:	9	:	8
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7 + 9 + 8 = 24 parts. Rob has 
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	=			=
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At the end, Rob has a greater proportion of the counters, so he 
ends with more counters than he started with.
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1 + 4 = +12

hanna
Typewritten Text
3 + 2 = + 2
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(x + 4)(3x + 2)
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3x  + 2x + 12x + 8
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18 Here is some information about the number of books read by a group of people in 2014

One of the frequencies is missing.

Number of books Frequency Midpoint
0-4 16 2
5-9 7
10-14 20 12
15-19 10 17

Midpoints are used to work out an estimate for the mean number of books read.

The answer is 8.5

Work out the missing frequency.

[5 marks]
mean = b X1 « FXTF +« I0OXT « 0OX1?
©+F+20+10
RE=5 4+ +1L0+ 170
L + F
RS Wb+ B =LL + HF
M+ R5F = LLL + FF
R5F - = LLL - A
15F = S
\
F-5L -3,
Answer ?)l.\.
Version 1.0 Turn over »
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mean = 16 X 2  +  F X 7  +  20 X 12  +  10 X 17
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19 Here are two function machines, A and B.
Input Output
A ©+ square add 6 +©
Input Output

B ©+ subtract 3 square +©

Both machines have the same input.

Work out the range of input values for which

the output of A is less than the output of B.

[4 marks]
'm?\xt =L
A ’LL +b
B (e -3 (% -3)(-3)
/’ = X% - 3oc- B +
want ontput B < output B = x'- b=+ g

b (x -

Y eb<avr by 44
br <4-6
E’L<5——ﬂf;<‘—g_

[
Answer X < 7

Version 1.0 8300/3H
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A: x  + 6 
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want 	output A < output B
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x  + 6 < (x - 3) 
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x  + 6 < x  - 6x + 9
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6x < 9 - 6
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20

In the triangle, angle y is obtuse.

16 cm

10 cm

y 34°

Work out the size of angle y.

sy Sin3h
b (O

siny = N6 - 084LF

1)

1)

Not drawn
accurately

[3 marks]

g = sin (O = 6357

g = RO - 635 = T65°

T bk y is dbbuse (40°< ¢ < RO)

Answer 11()5

Turn over for the next question

degrees
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	=		= 0.8947
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y = sin  (0.8947) = 63.5
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y = 180 - 63.5 = 116.5
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21 A box is a cuboid with dimensions 27 cm by 15 cm by 20 cm
These dimensions are to the nearest centimetre.

DVD cases are cuboids with dimensions 1.5 cm by 14.3 cm by 19.2 cm

These dimensions are to the nearest millimetre.

19.2 cm
20 cm
15cm 14.3 cm
27 cm 1.5Jcm
Show that 17 DVD cases, stacked as shown, will definitely fit in the box.
[4 marks]

b0y 165 < width < I8
LS < width < 185
15 < huqht < 105

(D case LS < width < 155 Checkh that T will fyi’c
accord'mg to width

win number of CDs that will {it = min width of box _ 26 5
mar width of (D 1152

So 1+ will ddr'mitd% Lk,
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box		26.5 < width < 27.5
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14.5 < width < 15.5
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19.5 < height < 20.5 
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CD case 	1.45 < width < 1.55
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check that 17 will fit 
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min number of CDs that will fit = min width of box 
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max width of CD
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So 17 will definitely fit.
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22

Bag X contains 9 blue balls and 18 red balls.
Bag Y contains 7 blue balls and 14 red balls.

Liz picks a ball at random from bag X.
She puts the ball into bag Y.

Mike now picks a ball at random from bag Y.
Show that
P (Liz picks a blue ball) = P (Mike picks a blue ball)

b l

“ _
P (Liz \)’Lcks ablue ball Y=a+1g= 27 = 3

bog Y now contains ¥ blue balls and 1 red balls

[4 marks]

2 R 13 G
Mihe ?'Lcks ablue ball: 2 X R+ = 3.2z = 33
z = o X
o 3 X gru = Z3x10l = 33
=+ 1\

P(H’L‘«Lc?tc\msar\cwbam:%gwg=§3=—\é

\

P (Liz \)Lcks a blue ball )

—

as 32 = 3

P (Mike \)’Lc\xs a blue ball)
L

Version 1.0
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23

A container is filled with water in 5 seconds.

The graph shows the depth of water, d cm, at time t seconds.

25

4

AN

20

10

\

—
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23 (a) The water flows into the container at a constant rate.

Which diagram represents the container?

Circle the correct letter.
[1 mark]

pd e

dcgch deCreases more skowhé) towards the
en

beCanse the container beComes wider
23 (b) Use the graph to estimate the rate at which the depth of water is increasing at 3 seconds.

You must show your working.

[2 marks]
. 76-1 15
grodient of tangent = —7— = & =315
gmd'w\t = c\r\(mgc iny = drumgc n L
Answer ?)—‘"5 cm/s
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Amina and Ben had a cycle race.
Here is Amina’s speed-time graph from the start of the race.

——

—~

Speed
(metres per 5
second)

F—

—
T

—

—

Sy

0 10 20 30 40 50 60 70 80

Time (seconds)
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24

The distance of the race was 400 metres.
Ben cycled the 400 metres in 64 seconds.

Who won the race?

You must show your working.
distance travelled = area wnder 3\"(1‘)\\

0% g
Z_ =

area Q to 10s = 0

[4 marks]

area 10 o 50s = 50 X % = ILO

_ Ben faishes
ared S0 ko bhs =¥ WL =1 — 272w
R0 + 1L0 + 41 = L1wm

fimina hod already finished the LOOm race at ks, so Amina won.

Answer H\V\U\G

Turn over for the next question
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distance travelled = area under graph


hanna
Typewritten Text
area 0 to 20s = 		= 80 		


area 20 to 50s = 30 X 8 = 240


area 50 to 64s = 	X 4 = 91

80 + 240 + 91 = 411m 
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Amina had already finished the 400m race at 64s, so Amina won. 
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25 In triangle ABC

M is the midpoint of AC
N is the point on BC where BN:NC =2:3

_>
AC=2a
_)
AB=3b
Not drawn
C
accurately
M N
A B

_)
25 (a) Workout MN interms of a and b.

Give your answer in its simplest form.

[3 marks]
1 —_— —_ — —_— 72 —
MN = MA + AB + BN BN =5 BC
— — 21
BC = 1a - Jb, 50 BN = 5 Ua - )
Le _
M s Mtdpolﬂt SO T &
W - 4+5b+5(2a—5b\
b
:F): Q a_ + Sb_ -5 b
L a
=-50+5hb
| q
Answer -s0+5 b
25 (b) Use your answer to part (a) to explain why MN is not parallel to AB.
[1 mark]

F\—\S (s not a w\\xk’c't?kc olr ﬁﬁ
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BC = 2a - 3b, so BN =   (2a - 3b)


MN = -a + 3b +   (2a - 3b) 
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26 An approximate solution to an equation is found using this iterative process.

X :(Xn)—_3 and X =-1
8 1

26 (@) Work out the values of X, and Xg

s q [2 marks]
Lo = (:%——: 05
¥ .= L 0390k
. 05
0390615
26 (b) Work out the solution to 6 decimal places.
[1 mark]
1 = -0BULS] L = 05Nk
Yo = 051993 So solution to bdp = -0.5¥1%6
Ly, = -0t
15 = 0.R1966
-0.5%1966

x
|

Version 1.0 Turn over »
8300/3H



hanna
Typewritten Text
x  = 	  = -0.5
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x   = -0.381967
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x   = -0.381966
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x   = -0.381966
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So solution to 6dp = -0.381966
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-0.381966

hanna
Pencil


PhysicsAndMathsTutor.com

27 The curve with equation y = X2 —5x+2 is reflected in the x-axis.

Circle the equation of the reflected curve.
[1 mark]

y=x2—5x—2 y=—x2+5x+2

cetlect Ln X - oFS:

y=-(1* -5+ 1

k¢\=—”f-z‘+5’L—l
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y = - ( x   - 5x + 2) 

y = -x  + 5x - 2 
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28 The diagram shows a line joining O to P.
Not drawn
Y a accurately
=]
0 g

The gradient of the line is 2
The length of the line is 42645

Work out the coordinates of P.

[4 marks]
grodient is 1 and qoes through (0,0)
Cm:=1
y=mL+C—~> 0=0+C, theretoe =0, 50y-=1x
gt -(fRsy e f hogres o
1® 4 0g) = J6LS L -5 =
v+ LT = 1LS P 15, g = Lb, PUS, Lb)
5 = LS oﬂ\j e valua as P (s at Posih\/e_
x vallue
Answer ( 15 | Lt )

END OF QUESTIONS
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gradient is 2 and goes through (0,0)


y = mx + c
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0 = 0 + c , therefore c = 0, so y = 2x 
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x  + y  = (  2645 )  


hanna
Typewritten Text
x  + (2x)  = 2645

hanna
Typewritten Text
x  + 4x  = 2645
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5x  = 2645
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x  = 	= 529
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x = 23, y = 46, P(23, 46)
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23		  46 
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