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Questionla

Chiararecords the length of timein minutes that it takes for members of a population of cats to find theirways from the edge
of amazetoits centre. Thetime taken, T, follows a normal distribution where T~ N(,u, 0"2) .

Chiara selects arandom sample of 7 of theresults, theseresults are displayed below.

43, 2.9, 35, 41, 3.6, 31, 3.7

(a)

Determine

(i)

the mean of the sample
(ii)

thevariance of the sample.

[3marks]
Question1b
(b)
Hence find
(i)
anunbiased estimate of the mean of the population
(ii)
anunbiased estimate of the variance, S _ 12 of the population.
[3marks]
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Question1c

Itis subsequently discovered that the true standard deviation, ¢, forthe populationis 0.23 minutes.

(c)

Finda 95% confidenceinterval forthe mean of the population.

[2 marks]

Question 2a

Let D be anormally distributedrandom variable that represents the distance travelled in metres by a slugin one day. The
distance covered by arandom sample of 21 slugs on arandomly selected day can be summarized as follows

Xd=341, £d?=588]1.

(a)
Find an unbiased estimate of the mean, u, of D.

[1mark]

Question 2b
, (=2
n

(b) Usetheformula s _ 12 = a1 to find anunbiased estimate of the variance of D.

[1mark]
Question 2c
(c)
Finda 95% confidence interval for p.

[2 marks]
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Question 2d

Justin believes that the average slug travels 15 m per day.
(d) StatewhetherornotJustin’s statementis valid. Give areason foryouranswer.

[2 marks]

Question 3a

Afarm grows pumpkins and transports themin crates of 24. The mass of the pumpkins follows a normal distribution with
mean 7.9 kg and standard deviation 0.4 kg.

(a)
Find the mean mass of a crate of pumpkins.

[2 marks]
Question 3b
(b)
Find the standard deviation of the mass of a crate of pumpkins.

[2 marks]
Question 3¢
(c)
Find the probability that a crate selected atrandom has a mass of between 170 kgand 190 kg.

[2 marks]
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Question 4a
The time taken fora customer services advisorto complete a phone call follows a normal distribution with mean 4.2 minutes
andstandard deviation 1.3 minutes.

Acustomerservice advisordeals with 5 phone calls one afterthe other. Itis assumed that the phone calls areindependent
events.

(a)

Find the expectedtotal time to complete the 5 phone calls.

[2 marks]
Question 4b
(b)
Find the variance of the total time to complete the 5 phone calls.

[2 marks]
Question 4c
()
Find the probability that the total time taken to complete the 5 phone calls will be more than 25 minutes.

[2 marks]
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Question 5a

Afisherman catches 16 fish from a local population of mackerel. He measures the fish that he catches and finds that they
have mean length of 30.5 cm with standard deviation 5 cm.

(a)

Finds 2.
n-—1

[2 marks]

Question 5b

(b)
Find a 95 % confidence interval for the population mean.

[2 marks]

Question 5¢
The fisherman advertises the population from which he fishes as having an average length of 34 cm.

(c)

Comment on the fisherman’s claim using your answer from part (b).

[2 marks]

Question 6éa

Agardeneris laying a pathway of pebbles from a large sack of pebbles. The mass of the pebbles is normally distributed with
mean 564 gand standard deviation 57g.

(a)
Find the probability that a pebble that the gardener picks atrandom from the sack has amass of less than 500 g.

[2 marks]
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Question 6b
The gardener decides that any pebbles that have a mass greaterthan 620 g are “oversized” and should not be usedto create
the pathway.

(b)
Find the probability that a pebble selected at random from the sack will be considered “oversized”.
[2 marks]
Question 6c
The gardener decides to select 8 of the pebbles atrandom.
(c)
Find the probability that the mean mass of the 8 pebbles selected would fallin the “oversized” range.
[3marks]

Question7a

In a busy office allworkers are able to sendjobs to the printer to be printed. Itis assumed that each printjobis an
independent event, and that more than one print job does not arrive in the print queue at the same time. The number of jobs
arrivingin the print queue in Thour follows a Poisson distribution given by X ~ Po(17).

(a)
Find the probability that the number of printjolbs sent to the printerin Thouris less than 15.

[2 marks]
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Question7b

Helen wants to investigate the mean number of printjobs sent to the printerin an hour over the course of a working week of
35hours.

(b)
Using the centrallimit theorem, define a probability distribution that may be used to approximate the distribution of the

random variable X .

[2 marks]

Question7c

()
Using the answerto part (b), find the probability thatin a working week of 35 hours the mean number of print jobs in a single
houris lessthan15.

[2 marks]

Question 8a
Apopulation of leatherback turtles has a mean swimming speed of 31 km/h with standard deviation 2.3 km/h.

(a)
Using the central limit theorem, find an estimate for the probability that a sample of 32 leatherback turtles have a mean
swimming speed greaterthan 31.8 km/h.

[2 marks]

Page 8 of 11

©2015-2023 Save MyExams, Ltd. -Revision Notes, Topic Questions, PastPapers



https://www.savemyexams.co.uk/?utm_source=pdf
https://www.savemyexams.co.uk/

1, SaveMyExams

Headtosavemyexams.co.ukformore awesomeresources

Question 8b

(b)
Alsousing the centrallimit theorem, find an estimate for the probability that a sample of 50 leatherback turtles have a mean
swimming speed greaterthan 31.8 km/h.

[2 marks]

Question 8c

(c)
Explain why there s a difference between youranswers to part (a) and part (b).

[2 marks]

Question 9a

On a flower farm the height of a tulip, in centimetres, is normally distributed with mean pand standard deviation . Arandom
sample of 60 flowers is taken from the farm and can be summarised as follows

2h=1950, £h% = 66075

(a)
Findan unbiased estimate for u.

[1mark]
Question 9b
(b)
Given that 5112 =45, findan unbiased estimate for the variance of the height of the tulips.
[2 marks]
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Question 9c
Itis subsequently discovered that the actual standard deviation, &, of the tulip populationis 6.47 cm.

Asecondsample of 40 tulips is picked.
H denotes the mean height of the new sample.

()
State a distribution that may reasonably be used to model H.

[2 marks]

Question 9d

(d)
Using the answerto part(c), find an estimate for the probability that the mean height of the flowers in the new sampleis
between 20 and 30 cm.

[2 marks]

Question10a

Jessamy isinterestedin the quality of the soilin herlocal area and decides to test 100 soil samples for levels of nitrogen. From
herpastresearch Jessamy knows that the level of nitrogen in an individual sample, Nl., has a mean of 41 ppm and a standard

deviation of 7 ppm.

100
LletX=2" N, be the total of thelevels of nitrogenin Jessamy’s batch of samples.

i=1
(a)
Find
(i)
E(X)
(ii)
Var(X)
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[3marks]
Question10b
(b)
Explain why a normal distribution can be used to give an approximate model for X.

[2 marks]
Question10c
(c)
Use the modelto find the an estimate forthe value of suchthatP(X< a)=0.1.

[2 marks]
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