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Non-Calculator Mathematics
FOUNDATION TIER
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- MORNING

2 hours 15 minutes

ADDITIONAL MATERIALS

The use of a calculator is ndt permitted in this examination.

A ruler, protractor and a pair of compasses may be required.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen.

You may use a pencilfor graphs and diagrams only.

Write your name, centre number and candidate number in
the spaces at the top of this page.

Answer all the questions in the spaces provided.

lf you run out of space, use the continuation page at the
back of the booklet, taking care to number the question(s)
correctly.

Take ø as 3'14.

INFORMATION FOR CANDIDATES

You should give details of your method of solution when
appropriate.

Unless stated, diagrams are not drawn to scale.

Scale drawing solutions will not be acceptable where you
are asked to calculate.

The number of marks is given in brackets at the end of each
question or part-question.

You are reminded of the need for good English and orderly,
clear presentation in your answers.
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1. 6

2 4

3. 2

4. 2

5. 6

6. 3

7. 9

I 6

9. 7

10. 6

11 4

12. 5

13. 3

14. 5

15. 5

16. 4

17. 7

18.(aXb)(.| 4
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19. 5

20. 3

21 4

22. 5

23. 3

24. 7

25. 3

Total 120
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Formula list

Area and volume formulae

Where r is the radius of the sphere or cone, / is the slant height of a cone and h is the
perpendicular height of a cone:

Curved surface area of a cone = nrl

Surface area of a sphere = 4nÊ

Volume of a sphere = tn 
j

Volume of a cone = lnfh
J

Knematics formulae

Where ø is constant acceleration, u is initial velocity, v is final velocity, s is displacement from the
position when I = 0 and / ¡s t¡me taken:

v=u*at

f=u2*2as

aPs=ut+L

@ WJEC CBAC Ltd. (c300u10-1)
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1 (a) Work out each of the following.

(i) 5'1 x 10

5 I

t1l

/

Examiner
only

3oo
Oo

(ii) 70500 + 100 t1l

c5
/

(i¡i) of 421

6
t11

2

(iv) 40o/o oî 150

.........1....x+s lo'/" ep tso
a'/_

t5
6A

Í2t

)x
/

(b) Write the following statement using digits and symbols.

Five minus three is not equalto eight. nl

5:3t*

@ WJEC CBAC Ltd (c300u10-1) Turn over.
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2.
v

4

3

2

1

D A

1

I

2
I

3
I

4
I

5
I

c B

x

Part of a square, ABCD, is drawn accurately on the 1 cm grid above.

(a) On the diagram, mark the position of D.

(b) Wrlte down the coordinates of D.

t1l

)nI-¿LD( . t .

(c) Work out the perimeter of the square ABCD.
You must state the units of your answer.

8 32

Perimeter = ........-3.4....... units ......-O-nn..,.....

tzt

@ WJEC CBAC Ltd. (c300ur0-1)
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3 A gmg!!_box of chocolates contains c chocolates.
A largã6ox of chocolates containsE rorq 

"ftocolates.lhan 
a small box. + C+ 15

Find an expression for the total number of chocolates in 3 small boxes and 1 large box.
You must simplify your answer. l2l

3c * l(c*rs)
-3c--+ l6.+¡5 *1.ã

Examiner
onlY

o
f

Oo

Totar number of chocorates = .4c * I s

4. (a) Draw the reflection of the shape below in the line of symmetry.

^á
\

\-
I
\

\

Line of symmetry

4 sùcles
(b) Add lwo mo[e lineslo complete the shape below so that ¡t it 1g!39llat"talwith:gtAtþqg-l

symmetry of order 2. t1l

t11

\ \
\ \

@ WJEC CBAC Ltd (c300ur0-1) Turn over.
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5. (a) ln summer, the average temperature at the South Pole is -ZB'C.
ln winter, the average temperature drops to -60'C.

(i) By how
W!nter?

many degrees does the average temperature c!¡9¡r from summer to

-z t1l

-3ô
leo-., -28 ,

Examiner
only

oc

(¡i) The average winter temperature at the North Pole is 20'C warmer than the average
winter temperature at the South Pole.

What is the average winter temperature at the North Pole? t1l

- 6ct -4Õ

4Õ "c

(b) (i) When two numbers are multiplied, the result is -12.
When the same two numbers are added, the result is 1.

What are the two numbers? lzj

txte

-3+4 = I- õx4

and-3 +

@ WJEC CBAC Ltd. (c300u10-1)
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(ii) When three numbers
When the same three

What are the three numbers?

5 x ê x:I=3O + Q,+-\ o

is J0._
result is 0.

I2l

only

f

o
Oo

5 +-3tS o_

'æ S aed 6 ÇHrcl

6. Steven goes on a bike ride.
He rides 4500 metres and it takes him 15 minutes.

(a) Steven continues to ride at the same average speed.
How many metres does Steven ride in one hour?

4s

t

Í21

b nnì "r
l8CICIO nn 60 nnì ns

I

(

IßM metres

(b) Write down Steven's average speed.
Give your answer in kilqmetres per hour.

IBOOO n^ hn
11l

4 looô
i-B krn / n

Averagespeed . I ã .... km/h

@ WJEC CBAC Ltd. (c300u10¡) Turn over,



8

7. (a) 
_Elue is thinking about joining Dandale Karate Club as a beginner.
The pictogram shows the costs Eve would need to pay to become a club member,

Costs for Club Membership

Beginners'
course

Karate suit r
Club badge r
Association
Iicence

Key: represents Ê10

How much would ít cost Eve to become a club member?

4a +2 30 : llA

E4Õ

Êts

{'a4

Êso

121

Examiner
only

To become a club member costs Ê I la

(b) Rhiannon is a club member.
She pays Ê5 for each lesson.
A grading test costs 812.50.

I

x5

Rhiannon passes her first grading test after 16 lessons.

How much has Rhiannon paid in totalfor her lessons and grading test?

B-Q'
fzt

t4.5o
ã,ç,
õ

qa 50

Total coste9&.:..5O

@ WJEC CBAC LId. (c300u10-1)
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(c) ln the last 10 years, Dandale Karate Club has had 600 club members.
Only 6 of these have passed the grading test for black belt.

What percentage of the club members have passed the grading test for black belt in the
last 10 years? l2l

..(ô. x l-co = 6cÕ 
=

(, bac
t%

Examiner
only

¡
o
Oo

......... o/o

(d) Simon, Aniland Josh are all members of Dandale Karate Club.

Simon is the oldest club member and Anil is the youngest club membe¡:
Simon is 12 times as old as Anil.

(¡) Complete the ratio.

Simon's age : Anil's age

lE'I
(ii) Simon is 60 years old.

Josh is 3 times as old as Anil.

How old is Josh?

S A
ta.

v5( 6_c;5

t11

ï21

x5

Josh is 15 .......... years old

@ WJEC CBAC Ltd. (c300u10r) Turn over.
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8. David is laying a smgþþþ of paving
The diagrám õnoWSm-e srr-ape ót eaci

stones in his garden.
stone.

52cm

52cm

Diagram not drawn to scale

(a) How many paving stones will David need to make a circle?

3åc*Ê,o " h
t11

Examiner
only

G ........... paving stones

(b) David wants his circle to be at least 1 metre in diameter,

Will David's circle be the size he wants?

Yes No

Explain how you decide

ßedìçÆ 
= 
52 cn-\

t1l

.drs-nn€:te-r= 2xõ2 = lO4cnn >\
( tco

@ WJEC CBAC Ltd (c300u10-1)
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Examiner
only(c) David is going to fill the space around the paving stones with gravel.

He works out that he needs 18 small bags of gravel.

Ro¡q
Êi

(i) ,Estimate how much David will have to pay in total for his gravelfrom Green Garden
Centre.
You must show all your working. t3l

l8 + 3 = ê neçds- ÊÞ Lrêe *tre o@r G *ìn¿t*n .

Q,ev õ- ôr2 ehL
U

l

OF

ùvt
{8 t bage

t).x+ Êî
Estimate E ..8.+..'...

lo
¡ctSo aCCe

(ii) ts your answer to part (i) an over-estimate or an under-estimate of the cost of David's
gravel?

\/Under-estimateOver-estimate

Give a reason for your decision. t11

l r:wrÇl,.sd ¿-îg' Pnbp- dor*¡n fu Ê+ /

@ WJEC CBAC Ltd. (c3o0ul0-1) Turn over.
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9. The table shows the hourly pay for staff at Dibdales in 2016 and 2O17.

Each member of staff works fo@ and then overtime if needed.

The total weekly pay of staff at Dibdales is worked out using:

Paul, Janet and Sara allwork at Dibdales.

(a) Paul's hourly pay was f8.00 in 2016.
Paul does not work oúêffie.- ÐÊ8's6 rh åot?
How much more did Paul earn for a week in 2O17 than he did for a week in 2O16? l2l

8'5-Q: ß,:ÇQ- :.O',SO
Sox O:50 : ÊlS

Ê8.50 Ê7.50 Ê6.00 Ê4.05

Ê8.00 Ê6.95 [5.55 Ê4.00

Examiner
only

r .....1.5...................... more

(b) Janetwas 1e in 2016.-Þ ÊS.SS / n + e6 /n.Qr:r?\

50 + (exs) : +t 40- hcs 
^

Xt3 EZ O

How much did Janet earn for a week in2017 when she worked 5 hours overtime? 121

(c) One week during
She earned Ê160

this 2-year period, Sara worked 5 hours overtime

ln which year was this and in which age group was Sara at the time?

5o+ (z"s) =--36l+l ¡1= tÕhrS
+ 40 = €+ /V^

t3l

vear åO .1.(â. ...Ase group .l-lnd-çr f.8
@ WJEC CBAC Ltd. (c30ou1o-r)
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10. (a) There are 10 marbles in a bag.
The table shows the number of marbles of each colour.

Meena takes a marble from the bag without looking.

(¡) Complete this statement with a colour.

The probability that Meena takes 
"..... 

¿flJC......... marble'" å .

(i¡) Write down the probability that Meena takes a yellow marble

l= 2
Irl

t1l

Red Green Blue Pink

4 3 1 2

only

ó;

(i¡i) Work out the probability that Meena does not take a red or green marble. fzl

Roo\ + 4r3 ? õ

"Cn*eprò = ?to
(b) Netta has a tub containing 12 white tennis balls andlggtennis balls.

She puts some more green tenÉ balls into the same tub.
She then choosãfã-tänñiF6ãjÏã[ random from the tub.

The probability that Netta picks a white tennis ball is | .

How many more green tennis balls did Netta put in tnl tuoZ r2t

e(r) æì>2 r2
5*q

5o: 12 = Iã .l ...nur.rck¡sn

8 =tO 3 Ìe-er'r

oÊ -3rc.er:t bâ
balls açLded

tls

@ WJEC CBAC Ltd. (c300u10r) Turn over.
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11. A farmer grows three types of cucumber: Carmen, Green Knight and Marketmore.

(a) The mean and range of the lengths of the Carmen and Green Knight cucumbers grown
by the farmer are given in the table.

Carmen Green Knight

Mean 21 cm 18cm

Range 3cm 5cm

Examiner
only

He se.lls the typeof cucumberthat has the most consistent le¡gllrto a localcafe and sells
the other variety in his farm shop.

Which variety is sold to the local cafe?

Green KnightCarmen

Explain how you decide

It hds_ ;!lRe s
ib €ce tlre

t11

KJS

(b) The farmer picks a sample of 5 Marketmore cucumbers and measures their length

The lengths of the first 4 cucumbers, in cm, are

15 12 13 13

The mean length of the 5 cucumbers is 13cm.

What is the length of the 5th Marketmore cucumber?

t3 c.t/Y1 "lctlal õ c,r-.tcr¡rnbers
l3I

(-

65*53: I

la cm

@ WJEC CBAC Ltd (c300u10-f)
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12. (a) Circle all the fractions in the list that are equivalent to ffi z3 I2l

2
3

3
2

15
25

_4ÈÞ_
...[þ...=.....5... 2
a 45 .s,Ð 1

't'

(b) Sansita thinks that 3 
"+ = *

Explain why Sangita is wrong.

3=l
2t?

\J
+3 t1l

ShP-e .nr-r¿ttìpl*d bp oxrd
3l^ø/rld kÌãrÊ- 'ã x J*

t-] ?
-beùhrn buõ.s-h-e

ç-) 2

=3

2
3

4
6

only
Examiner

l
o

o-(c)

3x u1
work out l.å: 

-
3x x2

Í21

å*2 = ll
t2 12 t2

@ WJEC CBAC Ltd. (c300u10-1) Turn over.
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16

v

-8- -6- -4-
1

2

3

4

5

b

-7
I
I

10

(a) On the grid, draw the image of shape A after a rotation of 90" clockwise about (0, 0).

(b) Triangle C is the image of triangle B after an enlargement with scale factor 2.

On the grid, mark the position of the centre of this enlargement and label it P.

4

1

x
0

t2t

t11

v

I

I

A ()

^á
\,

/.
,/, //rJ (/, ,\

z

(45lt

/ Y t'

c /
/ Y

?/

t-: I /
t-: I /

/

/zt-: I

t-: I

I :t

@ WJEC CBAC Ltd. (c300u10r)
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14. Sharon is making food for a family picnic.
She has 1800 grams of plain flour and plenty of all the other ingredients she needs.

(a) She makes pieces of shortbread using this recipe.

She uses 750 grams of her plain flour to make her shortbread mixture'

How many pieces of shortbread does Sharon make?

f ãç), = 7.5 = 15" = Ð:5
3ôo .-30 6

100 grams caster sugar

200 grams butter

300 grams plain flour

only

POx&:5 =50

5O-.......... pieces

(b) Sharon uses the plain flour she has left to make as many apple cakes as possible
To make one appie cakg, she nêã@ grams of plain iloui.

How many apple cakes does Sharon make?
You must show all your working. t3I

IS.OO : l-õO : IO. O- q le,êb- âJ

-J

5 .......... appte cakes

@ WJEC CBAC ttd. (c300uro-r) Turn over.
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15. (a) Alan keeps fit by walking and weight training.
The times he spends walking and weight training are in the ratio 4 :3

One month Alan walks for 18 hours.

Work out the number of hours Alan spends weight training during this morrth. l2l
hb

Nal

Examiner
only

4 3 )x a'5 4" 5_ heÞ¡3
18 : I

Wei g ht trai n i n g ... ...... I -3 . :.. 5-........ hou rs

(b) Rashmi is training for a triathlon.
The number of hours she spends swimming, cycling and running are in the ratio

7:3:2
One month Rashmitrains for 48 hours.

How.many more hours does she spend swimming than she does running during thismonth? t3l

e\e , R,:n TAt-a\yl^ l

+ 3 a ta
xt+ x

I
P,nfr le &8: B âo

AO .......... hours more

@ WJEC CBAC Ltd (c300u10-1)
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16. A solid cube of metal is at rest on horizontal ground.
The cube has sides of length 10cm.

(a) Find the. area ofjn ," of the faces of the cube.

lC)cvr,r

t11

IOXIO fÕ

only

rrea ..........!..-Q-Q......... cm'

(b) The cube has a mass of 0'8k9.

A mass of 1kg has a weight of approximately 10 newtons.

Calculate the approximate weight of the cube.

xlO: B

/æ'\
koNt/ t1t

(c)

Approximate weight .... ...8 ............ N

Pressure =
Force
Area

Use the given formula and your answers to (a) and (b) to find the pressure made by the
cube on the ground.
Give your answer as a decimal. 121

tr (¡) *8... :OB
A (.-ì

,,,,,,.,,,,,..7
tôô

pressure .....O.:.Oã..... .. N/cm2

@ WJEC CBAC Ltd. (c300uro-1) Turn over.



17. (a)

20

A

128'

Diagram not drawn to scale

B D

The diagram shows two triangles ABC and BDC.
These triangles are both congruent and isosceles.

. --^- e ++e.
Find the size ot BAC. '^Sôiq{e-

Í41

36-9: ,.8- =-232

l8Õ* lt (o= 6-4

only
Examiner

3R.BAC..
o

@ WJEC CBAC Ltd (c300u10-1)



(b)

21

Top bar

Bottom bar

Diagram not drawn to scale

The diagram shows part of a garden gate made from straight metal bars.

Show that the top bar is parallelto the bottom bar.
Label the diagram with any angles you use. Give a reason for each step

*.=..1ô-l b.ecc*.tsc,. .l*..g a
ò = 90" ca-ll

c
õ(r.o'-- I-O:9O:!25 = 

55

t3l

ht, ILrra, = 18ô'
o-n a-re r-tc,-l

r1 lcJ€râl Ç

ô

6- c

b
1

55"

only

C: cl: 5$: €a mr-tst- be
o-rrd +1,Ê

ô\-)

hclrs

@ WJEC CBAC Ltd. (c300u10r) Turn over.
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18. (a) (¡) Write down the value of {Æ'.

&"xâxå-= B
tlI

Ð.V
urlE 

= Â.
(ii) Simplify..Æx.Æ

'Jffi
5V

11I

only
Examiner

(b) (i) Work out the value of (2 x 104) x (4 x 103).
Give your answer in standard form.

&x loo r 4x
t2t

+38x I

ßx IOT

(ii) Light travels at 3 x 105 kilometres per second.
The circumference of the Earth at the equator is 40 000 km

Show that, in theory a beam of light could circle the Earth at the equator more
7 times in 1 second.

*5çQ ooO = EQ =}-:5 Syøcs." +
4Þ o-oc> + --.

than
l2l

@ WJEC CBAC Ltd. (c300u10-1)
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19. The graph shows the cost of delivery for goods bought at a furniture shop.

Cost (Ê)

45

40

35

30

25

20
r8

15

10

01234567
Distance (miles)

(a) Ceri buys a sofa from this shop and has it delivered.
Ceri lives 4 miles from the shop.

How much does Ceri pay for the delivery?

€r

5

0
8910

t1l

W

Examiner
only

(b) (i) Tick the correct statement about the distance and cost. t1I

They are not in proportion.

They are in inverse proportion.

They are in direct proportion.

They are in indirect proportion.

(¡¡) Find the gradient of the line and state what it represents in this context. t3I

ûmiene= ßì-se, ;L-Ë = åþ:5
R"rr- 4

is *J^e cnÊ-t pçn nd le : Ê4:5O

@ WJEC CBAC Ltd. (c3o0u1o-l) Turn over.
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20. The scatter diagram shows the heíght and mass of 10 dogs.
These dogs are allWest Highland Terriers.

West Highland Terriers

Mass (kg)

24 24.5 25 25-5 26 26.5 27 27.5 28 28.5

Height (cm)

(a) Draw a line of best fit on the scatter diagram.

(b) Estimate the mass of a West Highland Terrier that has a height of 26-7 cm.

10

9

8

7

6

5

4

111

tlI

t1I

Estimated mass is ?..:.8 kg (qtceDt \
5 -'8 IEJ

(c) Another dog has a mass of 8.2k9 and a height of 35cm.

ls this dog likely to be a West Highland Terrier?

Yes No

Explain your answer,

A Jer:r:ig: n/rcrâÊ 8'2 r^lc>r:td nCL @

++,+tIt T 1 iil¡

@ WJEC CBAC Ltd (c300u10-l)
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25

P

12cm ,r cm

24cm

B

O 10cm R x 2
Diagram not drawn to scale

The diagram showslwo similar, right-angled triangles, PQR and ABC.

Find the value of x.

.L
I

A

C

-Scs=le fc(c*on = 
24 

= 
2

l2
C,

t4l

2æ

t44+ 25

"= l_3 enn

@ WJEC CBAC Ltd (c300u10-1) Turn over.
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22. lttakes
. 2 park keepers. 3 park keepers

26

weed 2 flowerbeds
prune 6 trees.

th
2h

our to
ours to l -å(

At 9 a.m. one morning, 5 park keepers start work as follows

When one activity has been completed allthe park keepers work on the other activity.
You may assume that all the park keepers work at the same rate and are equally skilled.

How long does it take for the park keepers to complete the pruning and weeding?
You must show all your working. l5l

,þ Élcnrerbds
ln 2xl = 2 rna.lr1trourS v..ieed 2 S\or^serlo'ec\S

tra \ n¡.an Õur- \rueec\ \ ê\

2 2 flowerbedsWeed

3 13 treesPrune:

Examinel
only

-* Tr...ees

x2- = Q: nrrçlr.r.1neçcS Fylåne L> L-tee.s
$l'n . .. 1...nng¿r !reù-¡ PntnÇ- I e....

,.:. .. 2 ^âIc,l"¡enlteds:* 
2nacul hs¡cs .

!3 trees -)- tg nn
lS ra¿rcun heuCs-

15+5;- 3 hcl:cs
5 p*ft¿ l=:.*Fe¿s

fr= cernnp\ele L¡,n+tâ

Total time = 3

I

O WJEC CBAC Ltd. (c300u10-1)

hours
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23, (a) Factorise x2 + 2x-t5.

firetors oÊ-15 nq,,'.9
I x lË

1+ 5 *b=2
cC- +5

Í21

Examiner
only

(b) Write down the solutions of the equation * + 2x- 15 = 0.

,..ac.:3. =Q ?et5
rc 3 ¡c = -5

t1t

@ WJEC CBAC Ltd. (c300u10-1) Turn over.
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24. (a)

28

v

Use the diagram to solve the simultaneous equations

y-x=3,

x+2y-t.
Give your answers correct to 1 decimal place.

y-x=3

x+2y-l

x

121

- \- (. c - \.7
ì

Examiner
only
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(b) A theme park sells entrance tickets.

2 adult tickets and 3 child tíckets would cost a total of Ê72.
3 adult tickets and 1 child ticket would cost a total of Ê66.

A family ticket costs Ê45 and allows entry for 2 adults and 2 children.

,l-,{ow much cheapef is it to buy a family ticket than it would be to buy
tickets?

Ðcç+ 3Ç ; =A3cr+ c 
=- 

ÁG e)
6u

2 adult and 2 child

-T5r
6x3 f1. + 3c

&o +3c-

@=O I 26

x, '3
lq8
-T-_

? v I

Examiner
only

Sub q rnb (,Ê)

õ(. +3c =12
-3 5

õe . õ{a

2a* 2c : zfi$+ 2(là C- t2
3b+ 4

C"O

It is Ê t5 ........... cheaper to buy a family ticket.

@ WJEC CBAC Ltd. (c300u10-1) Turn over.
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25. Mike wants to find out how many fish there are in his lake.

On Monday evening,
Mike captured a random sample of 100 fish and tagged them.
He then released them back into the water.

On Tuesday evening,
Mike captured a second random sample of 50 fish and counted the number that had been
tagged.

He found that 10 of the fish in the second sample had been tagged.

Mike will allow fishing at his lake when there are more than 800 fish.

Yo.u may assume that the number of fish in the lake stays the same between the two samples
being taken.

Should Mike allow fishing at his lake?
Show calculations to justify your decision. t3I

lÕO = tO

N 5Ôel

Examiner
only

5AO- < $QO ss :fhe{e._ -oÆ- r:cþ, encr€h

Decision: Allowfishing Do not allow fishing

END OF PAPER
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