Answer ALL questions.
YWrite your answers in the spaces provided.
You must write down all stages in vour working,
1 Liam, Sarah and Emuly shared some money in the ratio 2 : 3:7
Emily got £20 more than Liam.

How much money did Sarah get?

{Total for Question 1 is 3 marks)

Same as Q1 on
Draft SAMs




2 The table shows the life expectancy (in years) for males bom in the UK from 2000 to 2012,

-

{a) Use this information to predict the life expectancy of a male bom in 2030.

:l.'-‘;“f 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 2007 2011 | 2012
Life
expectancy | 754 | 75.7 | 75.8 | 76.1 | 76.6 | 76.9 | 77.2 | 774 788 | 79.0
(vears)

(Dt from statistics. gov.uk)

Based on Q2 on
Draft SAMs (b)
has changed

(i)  Evaluate the reliabiliry of vour resulr.

{Total for Question 2 i 6 marks)

e}

() Make two comments explaining wiy vour prediction in part (a) may not be reliabls.

@

o 1 is 6 marks)




Giventhat 4=2"x3'x5 and B=2x3x3
write dowrn as a product of powers of ifs prime factors,
(1) the highest common factor (HCTE) of 4 and B

(11} the lowest common multiple (LCM) of 4 and 5.

(Total for Question 3 is 2 marks)

Same as Q3 on
Draft SAMs




4 A rectangular piece of card ABCP is placed on a horizontal straight line.

P C

The card is first rotated 90° clockwise about C.
The card is then rotated 90° clockwise about 5.
The card is then rotated 90° clockwise about 4.

Draw the locus of the vertex P

(Total for Question 4 is 3 marks)

Same as Q4 on
Draft SAMs




& (a) Sobee the sipmltanecus equations Ix+5=4
x—-y=T7

(b} Find the infeger valoe of x that satisfies both the inequalities
x+5%*8 amd x-327

Same as Q5 on
Draft SAMs BUT
now worth 6
marks

e
(Total for Question 5 is § marks)

tiem 5 is § marks)

o —— T -
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6 Modellmz the planst Mercury as a sphere, it has a radms of 2430 km
(&) (i) Work out an estimate in squars kilometres for the surface area of Meroury

() Without camrying out a further caloulation, give evidence to show whether your
methed pives vou an undersstimate or an overestimate for the sorface area
of Mercury.

In July 2013, the spacecraft Messenper was nsar Meroary af a distance of 9.75 = 107 km
from Earth.

Taking the speed of light to be 3 = 107 m's,
(1) work oat bow long it takes light to travel a distance of 875 = 107 km.

& Modzlling the planet Marcury as a sphere, it has a mdiuz of 2440 km.
(a) Work out an estimate in squarz kilometres for the surface area of Mercury.

@)
In Fuly 2013, the spacecraft Massenger was near Mercury af a distance
of 9.75 « 10" km from Earh.
Taking the speed of light to be 3 = 100ms,

() ‘work out how long i fakes izht to mavel a distames o 075 - 107 km. {Tm]fﬂl' 'Q'lEﬂiﬁl Gis 6 I.-'Il'k'.-'-:l

Based on Q5 on
Draft SAMs BUT
rrnulmQ-esﬁ-“S“”:ﬁ nOW WOrth 6

marks




The diagram shows three identical shapes A, B and C.

; of shape A is shaded.

%nfshapeﬂisshaded.

What fraction of shape B is shaded?

(Total for Question 7 is 3 marks)

Same as Q8 on
Draft SAMs




§ Onafamm, 4% out of every 15 acres of the land are used to grow crops.

Wheat 1s grown on % of the land used to grow crops.

What percentage of the total area of the land on the farm 15 used to grow wheat?

(Total for Question § is 3 marks)

Same as Q9 on
Draft SAMs




e

9 ABCDEF 15 a regular hexagon.
AJFGH 15 a regular pentagon.

Work out the size of angle B4J.

{Total for Question 9 is 4 marks)

Based on Q10 on
Draft SAMs BUT
now worth 4
marks




i k!

10 Izhmael &5 a salesperson for a company.

Hiz monthly wage is made up of his fized bazic wage plus commizzion
His commission for a month is a fixed percentage of the sales he makes that menth.

The table gives some mformation about bis monthly wagss.

Month Monthly wage (£) Sales (£)
Jume 1700 20 000
Taly 1200 30 000
Angust 3050 37 000

In September, Ishmasl's monthly wage was £1850
Waork out his sales, m £, for September.

Same as Q11 on
Draft SAMs

(Total for Question 10 is 4 marks)




11 Here are four zraphs.

¥

1
X
A
h
a X
D
(@) Witte down the letter of the graph that could represent

¥ is proportional to x*

Based on Q12 on
Draft SAMs BUT
now worth 6
marks (not 7)

(&) The force of atraction. F newtons, betwesn fwo Magnets varies mversely as the

souare of the distance, J cm, between the twe magmets.

(i} What happens to the force of atracton between the magnets when the distance

between the magnets &5 doublad?

When the magnets are 3 cm apart the force of atraction between them is 40 pewtons.

() What is the force of atraction between the mapnets when they are 10 cm apant™

11 (a) Here are four graphs.
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(D) Which graph could represent the relatonship
¥ is proportiomal o x

{if) Which graph could represent the relationship.
¥ is imversely propertional to x7

(b)) The force of atmaction, F newtons, between two magnets varies inversely as the
square of the distance, J cm, between the two magmets.

(1) What happens to the force of atraction betwesn the magmets when the distance
‘between the magmets 15 doubled”

When the magnets are 3 cm apart the force of atraction between them iz 40 newtons.
(i) What is the force of anraction berween the magnets when they are 10 cm apart”

]
(Total for Question 12 is T marks)

Estion 11 is 6 marks)




12 The functions f and g are such that
flxy=1-3x and glx)=1+3x

{a) Show that gf{1)=-19

{b) Prove that f'(x) + g'(x)=0 forall values of x.

13

Pasrscn Edexosl Level 10wl 2 GOSE (9« 1) i MENEMANS SAMS « Draft |« My 20148 PEpe 110
The functions f and g ar= such that
fir)=1-3r gx)=1+5x
(a) Find £2)
]
) Fod e fal for Question 12 is 5 marks)
Based on Q13 on
)

© Provedat  £(9)% 2 ()=D_forallvalsesior Draft SAMs

[}
(Total for Question 13 & 5 marks)




13 A car has an mifial speed of u m's.
The car accelerates to a speed of 2u m's in 12 seconds.
The car then travels at a constant speed of 2u m/s for 10 seconds.

Assuming that the acceleration 1s constant, show that the total distance, in metres,
travelled by the car 1z 38u.

A car bas an initial speed of nms.

The car accelerates w a speed of 2n m's in 12 seconds.

The car then travels at a constant speed of 2r m's for 10 seconds.

(i) Assuming that the accelaration is constant, show that the total distance, in metes,
travelled by the car & 38u.

uestion 13 is 4 marks)

Based on Q14 on
Draft SAMs

(i) Howr did you us= the assumption that the acceleraton is constant in your solution? BUT nOW Worth 4
marks not 5

(Total for Question 14 & 5 marks)




14 Here is a board for a game.
- Teft Right R —

Win -

(2]
|

—

[

Start 1 Win

Jim begins with a counter on Start.
He rolls a fair dice.

He moves his counter one square to the right when the dice lands on 1 or on 2 or on 3
or on 4

Otherwise he moves his counter one square to the left.
Jim rolls the dice twice and moves his counter twice.

(&) Work out the probability that his counter will then be on the square with 2 on it.

Jim puts the counter back on the Start square.
He rolls the dice 3 imes and mowves hus counter three times.
(1) Work out the probability that his counter will then be cn the square with -1 on it.

Jim wins the game when his counter lands on a square with Win on it.
Jim says:
“I cannot win in an even number of throws of the dice.”

(c) Explain whether or not Jim is correct.

Same as Q15 on
Draft SAMs

(Total for Question 14 is 6 marks)



C
A B Cand I} are four poinis on a cocle, centre &)
FBA is a straight line.
Angls FRC = 1{0F.
Apngls DdC = 155,

Show thar the size of angle OC4 = 10°
You mmast zive a reason for each stage of your working,

14
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o
4, B, Cand I are four points on a circle, centre O
PR 5 a srraight line.

Anzle PRC=100°

Angle D4C=23"

Work our the size of angle OC4.

(Total for Question 16 is 5 marks)

Based on Q16 on
Draft SAMs

BUT now worth 6
marks not 5

al for Question 15 is 6 marks)




16 (i) Skeich the graph of fix) = x* - 5x + 10, showing the coordinates of the numng point
mnd the coordinates of any mnfercepis with the coordinate axes.

Same as Q17 on
Draft SAMs

(i) Hence, or otherwize, determine whether f{x + 1) — 3 = () has amy real roots.
(ive reasons £ FOUT answer.

{Total for Croestion 16 is 6 marks)




17 The diagram shows mangle 4BC.

fr-1)cm

i

The area of miangle 4BC is &3 cm?.

Find the exact valoe of k.

4 fr+ 1) cm
120 )

-1

Same as Q18 on
Draft SAMs

(Total for Question 17 is 7 marks)




THE FOLLOWING HAVE BEEN REMOVED:

7 The median of five consecutive integers is n.

Show that the difference between the mean and the median of the squares
of the five integers is always 2

(Total for Question 7 is 3 marks)




