1

Ashten chooses three different whole numbers between 1 and 30

The first mumber 1s a prime mumber.
The second number 15 4 times the first number.
The third number 15 § less than the second mumber.

The sum of the three mumbers 15 greater than 37
Find the three numbers.

Same as Q1 on
Draft SAMs

(Total for Question 1 is 3 marks)




2 Given that 3(x — ¢} = 2x + 3 where ¢ 15 an integer.

show that x cannot be a multiple of s1x.

(Total for Question 2 is 3 marks)

Same as Q2 on
Draft SAMs




Tane made some almend hiscuits which she sold at a fie.

She had-

5 kg of flour

3 kg of buatter
25kg of icing sugar
320 g of almonds

Hers is the list of ingradients fior making 12 almend bisouits.

Ingredients for 22 almond bisogits
150 g flous
100 g ‘matter
75 g icing sugar
10 g almeonds

Jane made as many almend bisowits as she could using the meredients she had
(a) Whork out how many almond bisouits sbe mads.

Tape sold T0f% of the biscuits she made for 25p sach
She =0l the other 30%: at 4 for 35p.

The ingredients Jans used cost her £43 and the total of all other costs was £27
() Whark out the percentage profit

Same as Q3 on {Total for Question 3 is # mari:)
Draft SAMs




4 The diagrams show two identical squares.

Danprams A shows a goarter of a circle shaded inside the sguare.
Dinpramy B shows four idsntical quarter cincles shaded insids the squars.

Show that the area of the region shaded in diagram A is equal to the area of the region
shaded in diagram B.

Same as Q4 on
Draft SAMs

{Total for Question 4 is 3 marks)




&  Hereis par of a map showing the position of a port 4.

B iz a lighthoase 35 km from 4 on a beanng of 050°

(@) (1) Constract a diagram te show the positton of K.
Use a zrale of 1cm represents 4 km.

(o) Write down the bearing of A from B.

From the lighthous= at B, ships can be seen when they are within a range of 23 km of B

A ship sails due East from 4.

(b} Show, by calcnlation, thar on this course this ship will not be seen fom the lishthonse

a B
Yon muost nat nse a scale drawing.

5

Hare iz part of a map showing the position of a port.4.

e

B is a lighthouse 36 km from 4 on a bearing of 030%

{a) (i) Constract a diagram to show the positon of B,
Uz2a srale of Lom represents < km

(i) Writs down the bearnz of 4 fom B.

&)

From the ghthouse at B, ships can be seen when they are within a range of 23 km of B.
A ship sails due East from 4.

) Show that, on this course, this ship will notbe seen fram the lighthouse ar B.
You must show your working.

o
(Total for Question 5 is 7 marlks)

for Cmestion 5 iz T marks)

Based on Q5 on
Draft SAMs




6 The nth term of an artbmetic sequence is 3n + 1 where 7 is a posifive nieger
(a) Determme whether 93 &5 a term in thes anthmetic ssquence.

(b} Find an expression for the sum of the ath term and the (p + Uth term of this sequence.
(ive your answer in is simplest form.

The sum of two consecubve temmes in this saquence is 91
() Find the smaller of these two ferms.

(Total for Cmestion 6 is § marks)

Same as Q6 on
Draft SAMs
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T  Ateacher recorded the marks that 200 shadents got in an exam.

He produced a prouped frequency table with class mtervals of width 10 marks
He then drew this cumlative frequency graph

7
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A reacher recorded the marks that 200 srudents got ina French exam.
He produced a grouped frequency table with class intervals of width 10 marks_
He then drew this cumulative freguency sraph

The same 200 stadents took an English exam.
The median mark for the Enzlish axam, a3 a percenmgze of the total number of marks
was 5%

The maxinmm possible mark for the French exam was 80

Egith claims that the median mark, 35a percentags of the total number of marks for
the exam, was higher in the French exam than in the English exam.

(@) Use the cumulative frequency diagram to investigate Keith's claim.

(i) Explain one assumption you have made that could affect
VOUT answer to part (i)

(Total for Question 7 is 3 marks)

Mark scale

The maxmyum possible mark for the exam was 20
Apry snadent with more than 72% of the marks pof a grads A

(i} Caloolate an estimate of the mumber of students who zot a prade A

that conld affect vour answer fo part (1)

{Total for Question T is 4 marks)

Based on Q7 on
Draft SAMs

BUT now worth 4
marks (not 3)




Based on Q8 on
Draft SAMs

F

8 (a) Expand and simplify x(x + 1)x — 1)
ONLY (a) changed

In a list of three cons=cutive pesitive infegers at keast ons of the mumbers is even and ons
of the mmbers is a multipls of 3

115 a positive infeger sreater than 1
(b} Prove that #* —n is a multple of § for all pessible valuss of n.

26— 1 is a prims mumnber.
(c) Explain why 2 + 1 is a pmlple of 3

{Total for Question § is 6 marks)

8 (a) Show that " —x =x(x+ 1)(x — 1)

2




% The diarram shows the cross-secton of the water in a drainage channael.

NEvE

3 metres

The cross-seciion i m the shape of a rapezium with ooe line of syomestry.

The base of the drainage chanme] is borizomtal
The o equal sides of the maperium are sach inclined at 45° to the horizontal

The lengrh of the base of the mapezinm is 3 mefres.
The depth of the water is d memres.

The arza of the cess-section is 4 m®

(a) Write a foromla for o io terms of d.
(Giwe your answer in it simplest form.

Same as Q9 on
Draft SAMs

The depth of the water in the dramage channe] is 1.5 mefes.
(b} Find the area of the cross-section of the water.

The water flows alone the drainage channel at a rate of 486 ()0 litres per memate.
The depth of the water is constant.

() Work out the speed of the water.
Give your answer in matres per secand

(4]

(Total for Queston 9 is % marks)




r

In the diagram P, 5and T are points on the coroumferencs of a drcle.

(2 i5 the point such that

OF5 is a smaight line.

QT iz a tangent to the circle.
Prove that tmangls QPT is similar to mangls OT5.

Same as Q10 on
Draft SAMs

NOT now worth 3
marks (not 4)

{Total for Question 10 is 3 marks)




i

11 There ars 20 students at a lanpoags school.

ATl 80 srodents speak at least ope lnzuage from French, Gemman and Spanich

£ of the stodents speak French German and Spamish
19 of the shodents speak French and Gemman,
138 aof the shadents speak French and Spanish

17 af the shadents speak Spanish and German
4% spadents speak French
50 stodamis speak Spamizh

(2) Draw a Venn diasram fo shew this infarmation.

Same as Q11 on
Draft SAMs

NOT now worth 6
marks (not 5)

Ome of the 20 stwdents i selected at random.
(b} Fimd the probability that thiz student speaks German but not Spamish.

Given that the stodent speaks Gemman,
() find the probabilify that thiz student alse speaks French

(Total for Cuestion 11 15 6 marks)




11 Pawel has a combination lock.

Pawal has to set each part of the lock to a digit between 0 and © mchusive.
Cme possible way to do this is shewn v the diagram.

(7)) How marmy different ways can Pavel do this?

Pavel decides that the 15t and 3rd dizmis will be odd mumbers and that the 2nd and 2th
digits will be even numbers greater than 0.

(b} How many different ways are possible now?

Same as Q12 on
Draft SAMs

Except the name
{Total for Question 12 is 4 marks)
have changed to

Pavel!




i k'
13 € is the omwe with equaton y=xi-dr+4
L iz the smaizht line with equation y=Ix-4
L intersacts C at fwo points, 4 and B,
Calonlate the exact length of AR,

Same as Q14 on
Draft SAMs

(Tatal for Qruestion 13 is 6 marks)




-
14 Abiologist is studying the efects of global wanming oo animal size.
The histogram gives miomation about the masses of a species of snail in a sampls he
took m 2013 fom a large ke

O

5
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The mean mass of the same species of snail taken from the lake in 2003 was 75 zrams.

{a) L= there any evidence to suppont the bypothesis that the mass of this species of nail
has decreased?

15 A hbiclogist is smudying the effects of global warming on amimal size.
The histosram gives information about the masses of 2 speces of mad in a sample bhe
tok in 2003 from a large lake. [5]

fthe mads i= fom this histogram.
.,
E]
- i
densiny
e
(1)
(Total for Question 14 is 6 marks)
Wi s
T e s e e ks o i e e 205w TS s Based on Q15 on
decreased?

Draft SAMs BUT
now worth 6 marks
(not 4)

(Total for Question 15 is 4 maris)




15 Here is a solid bar made of metal.

The bar is m the shape of a cubaid
The heizhi of the bar is h cm.
The bas=2 of the bar is a square of side J cm.

The mass of the bar i M ks,

d=83 comect to 1 decimal place.
A= 1301 comect to 1 decimal places.
h = B4 correct to the pearest whole oumber,

Find the vahe of the density of the metal to an appropriate degres of acoaracy.
Give your answer in 2cm’.

Youw st explain why your answer is t0 an appropriate degree of acoumcy:

Same as Q16 on
Draft SAMs

{Total for Croestion 15 is & marks)




THE FOLLOWING HAVE BEEN REMOVED:
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13 Here is a result used in physics.

1
v

1 1
—=—
f u
Given that 0 <u <f
determine whether v is positive or negative.

You must show how vou got vour answer.

B e s

(Total for Question 13 is 3 marks)




