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8 (a) Work out an estimate for the value of V635 x 1017

(2.3 = 148 comeet to 3 significant fgurss.
(6) Find the value of (023 cormect 103 significant igres.

(©) Findthe value of 5

(Tots! for Question 8 is 4 marks)
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“Thegraph ives formadion abut e spe, 1 s pe second, of he car  secnds
A o move.
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() Work out an esimate fo the distance the cartravels i th fist 20 scconds of ts journey.
s 4 swips of cqal wideh.
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5 A plane travels at a speed of 213 miles per hour:
(@) Work out an estimate for the number of seconds the plane fakes to travel 1 mile.

(b) Is your answer to part (2) an underestimate or an overestimate?
Give a reason for your answer.

(Total for Question $ is 4 marks)
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4 Acycle race across America is 3069.25 miles in length.

Juan knows his average speed for his previous races is 15.12 miles per hour.
For the next race across America he will eycle for § hours per day.

(a) Estimate how many days Juan will take to complete the race.

Juan trains for the race.

“The average speed he can cycle at increases.
Itis now 16.27 miles per hour.

(b) How does this affect you answer to part (2)?

(0]

(Total for Question 4 is 4 marks)
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15 The graph shows the speed of a car, in metres per second, during the first 20 seconds of |
ajoumey.

El

o s o0 s =
Time )

(8 Work ot am et fete distace th car trveled i the st 20 sconds.
U 4 svips ofcqual widh

0y
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(B) I your answer 0 part (4) an underestimate or an overestimate of the actual distance
e car el n e s 20 sconds?

Give resson Bor youramsver.

(Totlfor Question 1515 4 mrks)
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18 (2) Show that the equation " +x= 7 has & solution between | and 2

(8 Show that the eqaton 37 +x=7 can be rearnged 10 give x=

(© Suring with 7,22,

s the o ol ,,,= {75, thees s ind an st for s
Sotionof 31327

(Total for Question 18 Is 6 marks)
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S The sbl shows informstion sbou the weekly senings of 20 pople who work n  sbop.

Weekly carings (€3 | Frequency

s0<x< a0 '

a0 <rgss0

s0<rges 3

(8 Work out a it o the e of the weekly eamings.

Natiya sy,
“The e may mo b the st ers o s 0 rprsent his nformtion™

® Do you sgre with Ndiys?
Vou must sty you s
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8 When a drawing pin is dropped it can land point down or point up.
Luey, Mel and Tom each dropped the drawing pin & number of times.

“The table shows the number of imes the drawing pin landed point down and the number
o times the drawing pin landed point up for cach person.

o | e | tem
[poncaonn | 51 | s |
i | | = f

Rachaclis goiing o drop the drawing pin once.

(8) Whose resuls will give the best estimate for the probability tht the drawing pin will

land point up?
Give ' reason for your answer.

)

Stuart i going o drop the drawing pin twice.

(6) Use ll the results i the table o work out an estimate for the probabilty that the
drawing pin willland point up the frst time and point down the sccond time.

(Total for Question 8 is 3 marks)
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18 Here s a speed-time graph for a train.

2

15

Specd )
10|

of .
o H O
Time )

(@) Work out an cstmate for the disanc the raintavele i the it 20 sconds.
Use 4 stips ofcqual width.

)

516 your answer 1 (2 n underestimat or an overestimate of the actual distnce the
envelied?

Give  esson foryour answer.
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11 The gaph of = i i daw o the grid.

2

(8 Wit down th cooninates of th g poin fthe graph.

(6 Wit down esimates o the st of =0

o)

(6 Use the graph o i a et o 1.5

o)
(otal for Question 11 1 3 marks)
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8 The cumultive frequency graph shows some information about the heights,incm.
of 60 sudens.

Heigh em)

Work out an cstimate fo the umbe of thes students it Beght gt than 160 .
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13 The histogram shows some information about the ages of the 134 members of a spors club.

30
25
20
Froquency
denity
s
10
0s
o
o » w0 @ % w0

Ageinyears
20% ofthe members of the spots club who ae over 50 yearsofage are fenale.
‘Work out an cstimat frthe sumber offemale mermbers who ar oer S0 yers ofage.

(Total for Question 1315 3 marks)
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20 The diagram shows part of the graph of y=x*~2x+3
B

(4 By draving  suible saght e, use you graph 1o fnd estimtesfor the solutons
i ey

@
P i the point on th graph of =372+ 3 whers x=2
(9 Calelae n simate for the radiat o th grph t the oo .

)
(Total for Question 20is § marks).
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19 The o shores nformsionsbost et ke by cclies o i e e

I I T
Tome rmimaes)

7 yeiss ook 0 mimes o s 0 i erace.

) Work ut anesimate fo the mamber of cyciss who ook more than.
i

@ Explan vhy you msver o part ()i only a esmte.

CTutal fo Quesion 195 4 mark)
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10 The population of  city ncressed by 5.2% forthe year 2014
At he egianing of 2015 the population of e ciy was 1560000
Lin assumes b populaion ill omtinue o ncresse a2 consantrate of 20 each yoar

@ Use Lin' assumprion o esimate the popalaion of e city st e begiasing of 2017
Giveyou smvescomec 103 igmficat Sgue

) ® Use Lins assumpion to work ot the year in whichthe populain of thecity will
sesch 2000000

(@ IfLm's asumprion sbout e e of increse of e poplaonis 00 Lo,
o might s affc you amsar © (X"

(Tota for Question 105 6 marks)
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11 The comlative frequency graphs shor information about he times taken by 100 male
‘s 2nd by 100 fmale s to finich the London marsthon.

50}
male
Cumlsive |
equency
]
|
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6w M w0 % @0 4
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Al rummer is chosen st randoms.

(2 Find an estmatefo the probabiliy that s rumer ook lss than 4 howrs o inish
he London marsthon.
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(&) Use medizns and interquartile ranges to compare the distibution of the times taken
by the male s it the disbution o e times token by e fele rmers.

@
(Total for Question 11 6 marks)
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15 Karolruse i 3 sace.

‘The graph shows e speed in meres per second, seconds afer he start of the rce.

1

Speed ()

Time (rseconds)

(2) Caleulte n esimte for the gradient of the graph vhen 1= 4
Yo st show b you et your mswer.

@
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%) Describe fully wha your amsver o part (3) represnts.

@
(© Esplain why your answer to part (3 is caly am esimate.

)

(Total for Queston 18 s 6 marks)
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18 Here s 2 speed-time graph fora car.

Tme (9

@) Work ot an et fte isnce e car aveled i e st 10 sconds.
Use S suips ofequl width

)

(9 s youramsver o (8 n undrestimate o an overestimar o e acal dsance?
‘Give 2 ressn for youramser

)
(ot for Question 18 s 4 marks)
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“The mass of Jupier s 1.899 x 10"ke.
The s f Satum i 0.3 tmes the mass of it

(@) Work outa estimate for the massof Satur.
Gite your answer n sandard form,

() Give cidence o show whether your answ 0 (s is an underesimte o 4 OverSHmte

(Total or Question s 4 marks)
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20 The graph shows information about the velocity, v mis, of & parachutist ¢ scconds afier
leaving a planc

&

5

Veloity
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)

2 0 G g O
Time seconds)

(9 Work out n xtimatefor th aceleaion ofthe parachist t £ 6.

o
{5 Work out an st forth distancs flln by he parschuist in the first

12 Sccondsafrfeaving te la.
Use 3 sips ofcqual widh,

o

(Total for Question 20 is § marks)
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4 Jenny works in a shop that sells belts.

“The bl showsinformation sout the waist iz of S0 usomers who bought e

from e shop n My

Bettsie Waist winches) | Frequency
St wewen £l
Mediom Rcwewn n
Lunze ocwd 5
Ex Lae Weweu .

@ Calclae an esimat o he mean vait

el e made in iz Snll, Modin, Large snd Fxes Lrge,

ey necds o onder mor bls June
“The modal iz of el old 1 Smal,

Jenn s eing o ordee 2 of e et n s

e Small.

“The manager o he shop el Jenny she should net order 5o many Small b

(6) Who s ot eanyorthe mamger?
You s ive 3 fason o your e

(Total for Question 4 is § marks)
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5 The diagram shows vl inthe sape of s rapeium.

0s5m

Tm

Karen i soin 10 covr tis par ofthe wal it s
Each e i recungulr, 15 cm by 7.5 m

s e sl i pocks,
Ther sns 9l i eh pack.

Karen ivides theara f tis wall by the aresof e 0 work o an simate For e
mber of e shenees o by,

(@ Use Karen's method 0 work vt the esimat o the e of packs of s she
Dot by,
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Karen is advised 10 buy 10% mre tiles than she stimated.
Buying 10% s e il s th b o che s K s o b

St asumes s will e o by 10% mors packs of el

) 15 Karen's assumpioncorec?
Vou s show your working.

(Totalfor Queston 5 is 7 marks)
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15 A virus on a computer is causing errors.
An antivirus program is un t remove these rtors.

An cstimte forthe number of crrors a the end of ¢ hours is 10/ 2

(@) Work out an estimate forthe number o erars on the computr a the nd of§ hours

(6) Explain whether the number of ertors on this computer eer reaches 7610

(Total for Queston 1515 3 marks)
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11 One uraniumm atom has  mass of 3.95 x 107 grams.
[ER T T ————— - —

)

)1 your amsert &) an enderstimate o an overstmate?
it esson for you s

)
(otal for Question 11 is 4 marks)
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5 The table shows some information about the foot lengths of 40 aduls.

Foot length (fem)  Number of adults

16</<18 3
18</<20 5
050 10
neren n
u<r<26 9

(2) Wite down the modal class interval.

[
%) Calculate an estimate fo the mean foot length.

(Total for Question 5 is 4 marks)
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S There e 592 litrs of oil in Mr Aston’s il sk
Ho s 167 les o i xch .

Estimate th mamber o days it will sk him o wse all 5 ol n he k.

(Total for Question 5 is 2 marks)
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8 Carol spins 2 spimer 50 tmes.
T bl shos nforstionsbowt b el

(ot for Question §is 3 marks)
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coren f
[“mesew i

wehnen 2

ok out 5 et fo o e i of e .

(Total for Queston 10 s 4 markcs)
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16 The comulative frequency graph shors nformaron sbort the weights of 60 apples.

o mo s w1
V@

(© st e raph o i an et for e medi eight

@
(9 s e i o St st fo the sl s o e ight.

)
(Total for Question 161 3 marks)
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11 Karl wanss to raise money for charity.
He designs a game for pecpl o ply.

o e i 10-ided dicefor th g,
The i s mambered S0 119 10

Each person vl ol e dice once.
A person s e game i e ic lands on 4 mulipleof 4

Al plays e game ence.
@ Work out th probabilty that Al il vin e game.

s person pays 30p o play e game once.
The prze for i £1

e ik tha he game vill b played 100 imes.
(o) Wk ot s st o ch sy o il v fr i

(Total for Question 11 & 5 marks)
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14 Sumee reconds the times,in mimnes, or 40 runmers o i alf maraton
Isfommaionsht st ¢ v e bl

Time ¢ minute) | Frequency

®<rcs0 ©
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(ot for Queston 14 4 marks)
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a prize every 2014 seconds
I compettion, apize s o very 2014 seconds.

ok out s et fo the mmbarofpizs o i 24 B
“Vou st e your working.

(Total for Question 13 i 4 marks)
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8 Margarc hassome goat.
e e e o 207 s il ey 230 s
el i b

‘Work out an estimate for the total number of botles that Margaret will be able o fll with,
the milk.

You must show clearly how you got your estimate

(Total for Question 8 is 3 marks)
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5 Work out an estimate for

(Total for Question 5 is 3 marks)
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10. Caleb measured the heights of 30 plans.
“The abe ives some nformaton sbout the eights,  m, of the plans.

Helght (1 cm) of plants | Frequeney
o<h<to 2
w<hen s
encn 5
w<hcw 7
weresn 0

Work ou n stimate for the mesn hght of a plant.

(Total 4 marks)
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16 Shirley wants to find an estimate for the mumber of bees in her hive.

On Monday she catches 90 of the bes.
She puts a mark on each bee and refurns them to her hive.

On Tuesday she catches 120 of the bees.
She finds that 20 of these bees have been marked.

(a) Work out an estimate for the total mumber of bees in her hive.

Shirley assumes that none of the marks had rubbed off between Monday and Tuesday.

(b) If Shirley’s assumption s wrong, explain what effect this would have on your anser
to part (2)

(Total for Question 16 s 4 marks)
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8. Work out an estimate for the value of

(©49 % 0617

(Total 2 marks)
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14, The diagram shows the graph of y = x* ~ Sx—3
N

(8 s the graphtofin estimates fo the solsions of th smulancos cqustions.
oot

-

(Total 6 marks)
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10 The temperure (7°C)a oon . seside resrt ws ecorded o eiod
‘The table shows some of this information. - oo

Temperature (1°C) | Number of days
oereu B
uerens B
weren w
meren =
w<r<; B
o<rcu o

Caleulte an etimse o he mesn empertre st noon durig hese 60 ays.
Giv your answer ot 10 3 Sigaifican g,
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719x19.7
036

Work ot anestmse for

(Total 3 marks)
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3870

6 Vorowmemmmetn 20
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“The table gives infomaton sbou the rumber f CD3 sod in  shop during each o the
125130 ks,

Nomber of CDs (3 | Frequency
ocnci0 3
wenzm B
@ <nc 2
120 <0< 160 7
160 <n< 200 3

Caculte n stimte for the e rmberof CDs 0l ech week.
Giv youranswer cortct 01 decimal place

(Total 4 marks)
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2. Work out an estimate for the value of

(Total 3 marks)
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1 (a) Workout.

Give your answer in its simplest form.

(@) -
(b) By writing each number correct to 1 significant figure, use estimation to show that

39.6x20.2

~80. Bl
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T Hereis the floor plan of a rectangular room.

4sm

am Notto scalo

“Tim buys carpet s for s oom.

Each e is 2 squars measuring S0cm by S0cr.
e tles are oy sod i packs of fen.

Each pack costs £20.

“Timpays for fing aaateof£7.5 pr squaro i, with any acton of  square et rounded up.

Wiork utth tol costof the thes and ting.
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18 Four pencis are heid together with a band.
“The figure below shows the battom end o the pencis an the band.

~~

<
O

Each ofthe pencis has diameter 9.

Find the length of the band n this positon.
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10 A person's e bess spprosimatly 10 imes esch day.
X peson v o pproimatly S1 s,

) Wtk out m esimaefr fhe mamber ofdmes 8 prse’s bt bess i e M.
(e o ot . s o comec 03 Bt S|

2 10% e blod el ave ol mss of 90 grams.

©) Wtk ot e verage mass of 1 redblood L.
(e your sasver i sanded o,

(ot for Question 10 4 marks)
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Leiis in a class of 28 students, 3 of whom are left-handed.
‘There are 1250 students in the school.

() Use this information to estimate how many studens in the school are left-handed.

@ ©l

(b) 15 your solution to (a) kely to be an overestimate or an underestimate?
Explain your reasoning.

m

(€) Vid s at a diferent school.
Heis in a class of 26 students, 6 of whom are lefthanded.

Vidsaysto Lei

In our two classes there are 54 students, 9 of whom are left-handed.
We can use this bigger sample o improve the estimate for your school.

What assumption has Vid made?
Explain whether you think that his argument s correct.
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=gr g2

Solve  f-1)=gf
[4 marks]

Answer
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13

‘The amounts spent on clothes by 40 boys and 40 girls in one month were recorded.

‘The table shows information about the amounts spent by the boys.

Amount, x (€) Midpoint Number of boys
0<x<20 2
20<x<40 9
40 <x <60 6
60<x <80 3

Total = 40

‘The mean for the girls was £35

Estimate the mean for the girls as a percentage of the mean for the boys.

[5 marks]

Answer
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Hanif makes green paint by mixing blue paint and yellow paint in the ratio
blue : yellow=7:3

He buys blue paintin 50-Iitre containers, each costing £225

He buys yellow paint in 20-lre containers, each costing £80.

He wanis to
el the green paintin S-ire tins
make 40% profit on each tin.

How much should he sell each tin for?

[5 marks]
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6 (a)

Here is some information about 20 trains leaving a station.

m:':::;'m ¢ | Number of trains Midpoint
0<t<5 12
5<1<10 7
10<t<15 1
1315 0

Work out an estimate of the mean number of minutes late.

[3 marks]

Answer

minutes
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6 (b)

‘The station manager looks at the information in more detail.

Number of

minutos lato, ¢ | NUMber of tr
0<ic2 2
2<1<4 o
4<i<s 7
6<i<8 o
8<i<10 o
10<i<12 1

He works out an estimate of the mean using this information.

How does his estimate compare with the answer to part (a)?

Tick one box.
11 mark]

Higher than part (2)

‘Same as part (a)

Lower than part (a)

Not possible to tell





image62.png
‘The diagrams show the position of a tap when off and fully on.
‘The tap s fuly on when the angle of turn is 180"

Fully on

off
l Tmn'
When fully on, water flows out of the tap at 14 lires per minute.

‘The rate at which water flows out i in direct proportion to the angle of tum.
The tap s tumed 135"

‘The water flows ino a tank with a capacity of 79,8 litres.

Wi ke loss than 7. minutes 0 il th tank?

‘You must show your working.

[4 marks]
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A motor racing circut consists of

two parallel straight sectons, each oflength 0.75 km.
2 semicircle of diameter 0.9 km

three equal, smalier semicices.
Not drawn

P — L —

08km

ok

“The fength of a mtor race must be greater than 305 km

Wnatis the lowest number of fulllaps needed at this Gircuit?

‘You must show your working. i
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12 Use approximations to 1 significant figure to estimate the value of

‘You must show your working.
13 marks]
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26 An approximate solution to an equation is found using this iterative process.

26 (a)  Work out the values of x, and x,
[2 marks]

26 (b)  Work out the solution to 6 decimal places.
[1 mark]
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16 Here i  spee.time grapy for a car.
"
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10
Spesd
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(2) Work out an estimate or the distance the car ravelled inthe first 30 seconds.

(b) Is your answver to part(2) an underestimate or an overestimate of the actual distance
e car ravelled in the first 30 seconds?
Give a eason for your answer.
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Julian used the graph to answer this question.

Work out an etimae or the aceletion ofthe ar s tme 60 seconds.
Here s Juli's working.
sccelersion = speed e
“nes0
=0216 wis*
Juie's mehod doc ot givea good esimate of e accelention a tme 60 seconds.
© Explain vy,

)
(Total for Question 16 s 4 marks)
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18 T dagam shovs 2 cube.

£
B —

Clclae e oer bound fr e lngth o anedge of e cube.
You mustshor al o vorking.

(Total for Question 18 s 4 marks)




