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1. Stuart is investigating a treatment for a disease that affects fruit trees. He has 400 fruit 
trees and applies the treatment to a random sample of these trees. The remainder of the 
trees have no treatment. He records the number of years, y, that each fruit tree remains 
free from this disease. 

 The results are summarised in the table below.

Treatment

Applied Not applied

Number of years free 
from this disease

y < 1  15  25

1  y < 2  35  61

2  y 124 140

 The data are to be used to determine whether or not there is an association between the 
application of the treatment and the number of years that a fruit tree remains free from 
this disease.

 (a) Calculate the expected frequencies for

  (i) Applied and  y < 1

  (ii) Not applied and  1  y < 2
(2)

 The value of  
O E
E
−( )∑

2

 for the other four classes is 2.642 to 3 decimal places.

 (b) Test, at the 5% level of significance, whether or not there is an association between 
the application of the treatment and the number of years a fruit tree remains free 
from this disease.

  You should state your hypotheses, test statistic, critical value and conclusion clearly.
(5)
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Question 1 continued
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a Applied Notapplied total

y 1 i 15 25 40

fa I yT2 35 61 96

2 y 124 140 264

total 1740 2260 400 greed

i Ei 40,4 17.4to3sf

Iii Ei 9926 54.2 to3st MAY

b Hypotheses

HoThereisnoassociationbetweenapplicationoftreatmentand ofyearsthefruittreeremainsdiseasefree
H Thereisanassociationbetweenapplicationoftreatmentand ofyearsthefruittreeremainsdiseasefree

BI

EÉÉ nlfitg It allottedFarmerincar
3.815 3.82to3sf A1

DOF 2 11131 2DOF

x 10.051 5.991fromtables BI
5991 3.82 ourteststatisticissmallerthanourcriticalvalue nosignificantevidenceofassociation
betweenapplicationoftreatmentandthe ofyearsthetreestaysdiseasefreeRejectHo
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Question 1 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________



*P71967A0516* Turn over     

5

 

 

����������

Question 1 continued
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2. Xena catches fish at random, at a constant rate of 0.6 per hour.

 (a) Find the probability that Xena catches exactly 4 fish in a 5-hour period.
(2)

 The probability of Xena catching no fish in a period of t hours is less than 0.16

 (b) Find the minimum value of t, giving your answer to one decimal place.
(3)

 Independently of Xena, Zion catches fish at random with a mean rate of 0.8 per hour.

 Xena and Zion try using new bait to catch fish. The number of fish caught in total by 
Xena and Zion after using the new bait, in a randomly selected 4-hour period, is 12

 (c) Use a suitable test to determine, at the 5% level of significance, whether or not there 
is evidence that the rate at which fish are caught has increased after using the new 
bait. State your hypotheses clearly and the p-value used in your test.

(5)
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_____________________________________________________________________________________

WearegivenanaverageratewhichindicatesPoissonDistribution

lal offishin 5hourperiod
in 1hour gofish a0 5535

definevariable

MI
0.108to34 At

blT offishin thours definevariable
Tupolo6 1
P T 01 0.16
Sub intoformulaforpoisson
e

applyin tobothsides
une0otclno.to loglawune x

O6tclno.to day
48 Hipinequalitysignwhenyoudividebynegative
3.054 t 31toidpminimumvalue

Al
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Question 2 continued
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ktHypotheses
2 fishtioncaughtin 4h
fishXenacaughtin 4h definevariables

Z x Y fishbothofthemcaught
2 1010.841 Po3.21 wecanaddthesetwosincethey
Po10.641 Polz41 are independent

YuPo3 2 2.4 Y Po15.61 distributionfortotal offish
Hypotheses B1

Iii
theycaught12

fishin4h
PY 12 1 PYEII MI

1 0.9875
0.01248C0.05fallsincriticalregion Al

sufficientevidencetorejectHoaveragerateoffishcaughthasincreased Al
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Question 2 continued
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Question 2 continued
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(Total for Question 2 is 10 marks)
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3. In a game, a coin is spun 5 times and the number of heads obtained is recorded. 
Tao suggests playing the game 20 times and carrying out a chi-squared test to 
investigate whether the coin might be biased.

 (a) Explain why playing the game only 20 times may cause problems when carrying out 
the test. 

(1)

 Chris decides to play the game 500 times. The results are as follows

Number of heads 0 1 2 3 4 5

Observed frequency 2 27 93 181 146 51

 Chris decides to test whether or not the data can be modelled by a binomial distribution, 
with the probability of a head on each spin being 0.6

 She calculates the expected frequencies, to 2 decimal places, as follows

Number of heads 0 1 2 3 4 5

Expected frequency 5.12 38.40 115.20 172.80 129.60 38.88

 (b) State the number of degrees of freedom in Chris’ test, giving a reason for 
your answer. 

(1)

 (c) Carry out the test at the 5% level of significance. 
  You should state your hypotheses, test statistic, critical value and conclusion clearly.

(5)

 (d) Showing your working, find an alternative model which would better fit Chris’ data. 
(2)
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lalsamplesizeis toosmall B1

b1DOF Columns l
6 1 5

5 Dot as wehave 6columnsandnopooling as all E 5 B
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Question 3 continued
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111Hypotheses

Ho B5.0.01 is asuitablemodel

Hi B15.0.01 isnot asuitablemodel Bl

x 9 fit gg
500 Me

15.8063 15.8to35ft teststatistic Al
x 15 7 11.070 criticalvaluefromtables B
15.8 11.0 0 sufficientevidencetorejectHo
B5.0.61 is not a suitablemodelforthedata At

Idlcalculatenewpvalue

p 102411271 12931,1181149
140115511

3,19 0.638MI

B15.0.6
ew value
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Question 3 continued
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Question 3 continued
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(Total for Question 3 is 9 marks)
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4. The discrete random variable X  has the following probability distribution

x 0 2 3 6

P(X = x) p 0.25 q 0.4

 (a) Find in terms of q

  (i) E(X )

  (ii) E(X 2)
(2)

 Given that Var(X ) = 3.66

 (b) show that  q = 0.3
(3)

 In a game, the score is given by the discrete random variable X 

 Given that games are independent,

 (c) calculate the probability that after the 4th game has been played, the total score is 
exactly 20

(3)

 A round consists of 4 games plus 2 bonus games. The bonus games are only played if 
after the 4th game has been played the total score is exactly 20

 A prize of £10 is awarded if 6 games are played in a round and the total score for the 
round is at least 27

 Bobby plays 3 rounds.

 (d) Find the probability that Bobby wins at least £10
(6)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

lal
0 2 3 6

2 0 4 9 36

PIX X p 0.25 9 0.4

i.it i iiidiiaiiiii iii
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Question 4 continued
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Iblweknow thatVarix FLXY ENI and that Varix 3.66
366 15.4991 2.9391 MI
366 15.4 99 841 17.49992 Rearrange
9928.49 333 0quadratic

9
8.41 2,59113331 9 0.3 3 MI

Sinie qio asit's a probability 9
01.3

shown At

1 14141,1 3 44
201 116,66,2016,62 6 of 6,26,6of 2 66,61 M

01.1.1
0.064 Al

IdlForthetotaltobe 27after 6rounds rounds5 6havetoaddupto7sincefor6roundstoeven
beplayed rounds1 4mustaddupto20

xstx.nl i ii ii oiiiio i m
0.6

i Forscore to be 127
ftp.yy xr

201xP1xsxo27

piscore1271 0.0384 MI
Forhimto winatleast10 heneedstoscore 27atleast once
S oftimeshescores227
S B 3 0.03841 dm
p s 1 1 PCs0 MI

018into3st
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Question 4 continued
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(Total for Question 4 is 14 marks)

TOTAL FOR FURTHER STATISTICS 1 IS 40 MARKS


