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Question 1  (*¥)

The weights of Madeira cakes are Normally disteolutvith a mean oi50 grams and
a standard deviation &5.

Find the probability that the sample meari6frandomly selected Madeira cakes will
exceed 455 grams.

Question 2 (**)

David’s commuting times are Normally distributedtiwa mean o#2 minutes and a
standard deviation df5.

Find the probability thaR0 of David’s commuting times will have a sample medn
less than35 minutes.
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Question 3 (*¥)
The heights of willow trees are Normally distribdite@ith a mean ol4.5 metres and a

standard deviation 02.8.

Find the probability that the mean height of a mndsample8 willow trees will be
betweenl3 and15 metres.

Question 4  (*¥)

The masses of a particular variety of tomatoegyrams, are assumed to be Normally
distributed with meari62 and standard deviatidi.

A random sample af2 tomatoes of this variety is selected.

Determine the probability that the mean mass « siaimple will be betweel60 and
165 grams.
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Question5  (**)
Car servicing times have a mean8&f minutes and a standard deviation26f.

Find the probability that the mean servicing tinoé<l0 cars will exceedB3 minutes.

Question6  (**)

The lifetimes of a certain brand of battery haven@an of45 hours and a standard
deviation of18.

Find the probability that the mean lifetime of randsample of sucb0 batteries will
be betweerd0 and 48 hours.
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Question 7 (**)
The weights of pebbles have a mearld? grams and a standard deviation24.

Find the probability that the mean weight of a @ndsample o#45 pebbles will be
less tharll08 grams.

0.1515

Question 8  (**)

The times taken to service a family size car hawgean of95 minutes and a standard
deviation of60.

Find the probability that the mean servicing tinfe30 family size cars will exceed
68 minutes.

0.993
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Question 9  (**+)

Mini-cakes having a mean weight b45 grams and standard deviatiOrgrams are
packed in boxes df2.

A box of these mini-cakes is selected at random.

If the weights of these mini-cakes are Normallytriisited, determine the probability
that the mean weight of the mini-cakes in the bdklvwe greater thari50 grams.

| 1, 10.0271

Question 10  (**+)
The mean of a normal random variatdeis 60.

The mean o5 random observations of is denoted byX .

Given thatP( X < 58.2) = 0.066¢, determine the variance of .
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Question 11 (**+)
The manager of a shop claims that the mean ages afistomers i83 years.

A sample of64 customers is taken and this sample produces a ofezm6 years and
a standard deviation @.2 years.

a) Stating your hypotheses and using% level of significance, test whether or
not the manager’s claim is supported by the data.

b) State two assumptions made in carrying this testhér explaining why this
test is still valid even if the ages of the custosraae not Normally distributed.

, [not significant, 2.5365 2.57%
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Question 12 (***)
The random variabléd ‘is Normally distributed with meavr and variance?5.

The mean of a random samplerobservations oH is denoted byH .

Given thatP(I—T > 53.25) = 0.025 and P(I—_I < 51.65) = 0.096, determine the value of
m and the value oh.
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Question 13 (**+)

The weights, in grams, of a random sample of tegs,egroduced by the chickens in a
farm, are shown below.

61.0, 64.6, 62.8, 67.2, 63.1, 64.8, 66.0, 63.5, 63.2, 61.8.

You may assume that this is a random sample corinorg a population which is
follows a Normal distribution with standard devaatil.8.

a) Determine a symmetric&5% confidence interval for the mean weight of all
the eggs produced in this farm.

b) If the symmetrical95% confidence interval obtained in péad is to have a
width of at mostl gram, determine the minimum sample size needed.

,1(62.7,64.9|, [nyi, =50
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Question 14 (***)
A standard fair dice with faces numbere@, 3, 4, 5, tis rolled 80 times.

Determine the approximate probability that the mseore of theBO scores obtained
will exceed3.8.
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Question 15  (***+)

The random variableX is Normally distributed with meayr and variances 2.

The mean of a random sampleroobservations oX is denoted byX,,.

a) Given thatP(X, < 60 = 0.308tand P(X, >120 = 0.006;, expresss in
terms ofn.

b) Calculate the value o?(X,, > 85).
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Question 16 (%)
One thousand pieces of positive numerical datagfalVhich contain a decimal part,

were rounded to the nearest integer.

a) Determine the probability that the sum of the rcechdata exceeds the total of
the original data by at lea%0.

Next n pieces of positive numerical data, all of whicmi@in a decimal part, were
rounded to the nearest integer.

b) Find the greatest value of so that the probability that the sum of the rouhde
data and the total of the original data differslity is greater tha®.95.

[»0.137, [n=312

@ \F THe TR OF 000 OBSLWATION ADDED 18 GREATFL THAm 110,
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Question 17 (¥***¥)
A six sided dice is labelled 1, 2, 3, 4, 5 and 6.

It is required to check if the dice, when rollesifair in obtaining the number 6.

It is decided thaseventy different people are to roll this dic86 times each, and
individually record the number of sixes obtainedeagh person.

Let X be the mean number of sixesobtained by these seventy people and the
hypotheses

Ho: p=%, Hi:pt %
where pis the probability of obtaining a six.

Find, in terms ofX , the critical region for this test, &6 level of significance.

| X70<5.48  X,,>6.52
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Question 1  (*¥)

The weights of bags of popcorn are Normally distiéal with unknown meam: and
standard deviation dfO grams.

The sample mear of 8 such bags was found to k80 grams.

Find a90% confidence interval for the mean weight of a bagapcorn.

(124.2,135.%

Question 2 (*¥)

The heights of palm trees are Normally distributgdh unknown mean/m and
standard deviation o4.5 metres.

The sample meaR of 20 palm trees was measuredl&t4C metres.

Find a99% confidence interval for the mean height of a pakee.
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Question 3 (*¥)

The weights of walnut cakes are Normally distrilbutgith unknown meanm and
standard deviation a20 grams.

The sample meaRr of 12 walnut cakes wag60 grams.

Find a95% confidence interval for the mean weight of a walkrake.

(448.68,471.3}

Question 4  (**)

Mark’s commuting times to London have unknown meaand standard deviation of
20 minutes.

A sample of40 journeys produced a sample mearof 55 minutes.

Find an approximat®8% confidence interval for Mark’s mean commuting time

(47.64,62.3%
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Question5  (*¥)

Jeff's javelin throwing distances have a mearand standard deviation @6 metres.

A sample 0of36 javelin throws yielded a meax of 57.5C metres.

Find an approximat®0% confidence interval for Jeff's mean throwing diste.

(53.39,61.6)

Question 6 (**)
The lifetimes of light bulbs have standard deviatod 100 hours.

50 bulbs were tested and the average lifetime 8#&Xhours.

Find an approximat80% confidence interval for the mean lifetime of thésebs.

(851.9,888.)
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Question 7 (**)

A symmetrical95% confidence interval for the population mean of@Nal variable,
based on a sample 260 observations, is(150.66,166.3)t1.

Determine the mean and the standard deviationeadimple.

| i, |x=158.9, |s = 40|
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Question 8  (**+)

The timeT , taken by a mechanic to service a certain modetanf has meamnr
minutes and standard deviati@® minutes.

A random sample af00 servicing times showed a mean timed& minutes.

a) Explain, with full justification, whyT is unlikely to be Normally distributed
but the sample mean of the rand@f0 servicing timesT can be modelled by
a Normal distribution.

b) Construct @9% confidence interval forn and hence comment on the claim
that the typical servicing time could be about boer.

o

(39.85, 50.1§
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Question 9  (**+)

A geologist is investigating the mean number ‘ofsiigsfound in standard size rock
samples collected from a certain area.

His data is summarized in the table below.

Number of Fossi 0 1 2 3 4 5 3] 7

Numbe of Rocks 11 45 56 66 47 23 9 1

Find a 95% confidence interval for the mean number of fogsés rock, based on the
samples collected from that area.

,12.608< m< 2.96¢
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Question 10 (***)

The heights of male students in a college are thbt@be Normally distributed with
mean /mcmand standard deviation.5.

The heights ofl0 male students from this college were measuredtadample mean
was1l74cm.

a) Find a95% confidence interval for the mean height of thearsludents in this
particular college.

The value ofm is claimed to bé 72.5 by the college.

b) Determine the smallest number of male students &/Bample mean height is
still 174 cm that must be considered, so that the claimed vaiue is not in

the 95% confidence interval.

n=97

(169.35,178.6}

©
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Question 11 (***+)

From a regiment of3000 soldiers a random sample is selected and theghieiare
recorded to the nearest kilogram.

A summary of these weights is shown in the tablevoe

)

Weight (nearest Kg)| 62-64 67-73| 74-80] 81-871 88 -9
Number of Soldiers 11 22 45 16 6

Estimate a98% confidence interval for the mean weight of thedsot in this
regiment, stating clearly any assumptions and atibds made.

- [(75.34,76.7Y
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Question 12 (***+)

The weights of baclava portions produced by a hakez Normally distributed with a
standard deviation dd grams and unknown mean.

The weights of seven randomly selected portionshosvn below.
77, 80, 74, 72, 83, 85, 75

a) Find a95% confidence interval for the mean weight of thel&a& portions
produced by this bakery.

The chef produces 175 baclava portions and randgalges them in 25 trays of 7
portions in each tray.

He calculates 25 separa@8% confidence intervals for the mean weight of a iport
from each tray.

b) Determine the probability that more than 4 of thegervalswill not contain
the mean.

[ 1.[(74.3.81.7],
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Question 13 (****)

A saw mill cut planks of wood whose lengtXsm are such so thaX ~ N(m 52).

A random sample of these planks were chosen a®®P@aconfidence interval forr
was calculated to b5.85,6.35.

Find the standard error for the mean and hencarmhs 90% confidence interval for
m, based on the same sample.

[ 1, |standard emor—— = 0.12, [(5.89,6.3)
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Question 14 (***¥)

A continuous variable has distributidh N (m 52) .

A random sample oh observations ofX produced @0% confidence interval forr,
given tol decimal place ag54.2,60.§.

Find a99% confidence interval for.

Question 15 (****)

The continuous random variabd has uniform distribution over the real interval
[k- 2,k+ §, wherek is a positive constant.

One hundred random observationsXfproduced a sample mean38.5.

Find a98% confidence interval fok .

(47.2,67.2

Created by T. Madas



Created by T. Madas

Question 16 (****+)

A continuous variable has distributidh N (m 52) .

A random sample of00 observations oX produced &@5% confidence interval for
m, as(60.08,67.92.

a) Determine the mean and standard deviation of timplkea

b) Calculate the percentage confidence foof an interval of width6, using the
same statistics obtained from the sakf@ observations.

c) If instead a95% confidence interval forn of width 6is required, determine
the minimum number of observations ¥f needed to accomplish this task.

[ 1.[(m3)=(64.29], [86.64%, [n, =17
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Question 27  (****+)

A continuous random variabl¥ is uniformly distributed in the intervgk - 2,k+ €] ,
wherek is a constant.

A random sample af00 observations 0X produced a sample mean3i.5.

Determine a99% confidence interval for thepper bound of X .

[ i,{(40.1342.8]
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Question 18 (F***+)
The continuous random variables andY are independent and have respective
distributionsN(m42) and N(m22) .

A random sample of observation ofX is taken andX denotes the sample mean.

a) Find a90% confidence interval forn, in terms of X .

A random sample 025 observation ofY is taken andr denotes the sample mean.

b) Find a95% confidence interval forr, in terms ofY .

c) By considering the distribution ok - Y, calculate the probability that the two
confidence intervals of part (a) and partdb)not overlap.

(X - 3.2898%+ 3.2898,|(V- 0.784Y+ 0.78Y,
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Question 1  (*¥)
The continuous random variabk is Normally distributed with mear and standard

deviation10.
A test is to be carried out for the hypotheses
Hq: m=40 versusH, : m>40.
A random sample 05 observations ofX produced a sample mean44.

Carry out the test at thE% significance level.

|not significant
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Question 2 (*¥)

The continuous random variabk is Normally distributed with mear and standard
deviation16.

A test is to be carried out for the hypotheses
Hq: m=68 versusH, : m<68.
A random sample o025 observations oiX produced a sample mean @i .

Carry out the test at the26 significance level.

X~ N(g8, 6"
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Question 3 (*¥)

The continuous random variabk is Normally distributed with mear and standard
deviation45.

A test is to be carried out for the hypotheses

Hq: m=230 versusH, : m* 230.

A random sample 050 observations oiX produced a sample mean2i3.4.

Carry out the test at thE% significance level.

IA{Q: b2
A £230 P 8NG E otuamon MM

oi;s 7/: ;o
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Question 4 (**)

The heights of male students in a college are thbt@be Normally distributed with
meanl70cm and standard deviation.

The heights ob male students from this college are measured laadample mean
wasl74cm.

Determine, at thé&% level of significance, whether there is evidenicat tthe mean
height of the male students of this college is aighan170cm.

not significant

Question5  (**%)
The weights of bags of peanuts filled by a vendoa isports venue are thought to be
Normally distributed with meath30g and standard deviatidl?.

Ten such bags are sampled and their mean weigrisl to bel389.

Determine, at th&.5% level of significance, whether there is evidenuat the mean
weight of the bags of peanuts, sold by this vendaryer130g.
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Question 6 (**)

The lifetime of the car tyres produced by a compayknown to be Normally
distributed with mea®500 miles and standard deviati@d00 miles.

A chemical is added to the rubber compound, whecthought to increase the lifetime
of these car tyres.

Twenty new tyres with the chemical added to théeutare now tested.
Their mean lifetime wa9394 miles.

Determine, at the.5% level of significance, whether there is evidertt the mean
lifetime of the car tyres is now higher th8600 miles.
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Question 7 (**+)

The fuel consumption of a certain make of car idetled by a Normal distribution
with a mean of34.6 mpg and standard deviation & 38 mpg.

A refinement is made to the engine which is thoughitnprove performance without
affecting the fuel economy.

The fuel consumption 025 cars, with the refined engine, now produced a nfaah
consumption 0f32.9 mpg.

Determine, at th&% level of significance, whether there is evidenicat tthe mean
fuel consumption figure of the car has decreastt #fe engine refinement.
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Question 8  (**+)

The volume of juice in cups filled in a canteeragsumed to have a mean280 ml
and standard deviation a25.

The volume of forty such cups was measured anchiden was246 ml.

Determine, at th&0% level of significance, whether the assumption that mean is
250 ml is justified.

not significant

Question 9  (**+)

The battery lifetime of a certain make of laptoglsmed to have a mean 6f6 hours
and variance of3.9 hour.

The battery lifetimes of forty such laptops wereasiged and the mean wésl hours.

Determine, at th&0% level of significance, whether the claim on thétdry lifetime
of the laptop is justified.

|not significant
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Question 10 (***)

The acidity X , measured in pH, of limestone collected from défé areas is thought
to be Normally distributed.

The pH of50 random samples produced the following summaryssicd.
x=354,  x?=2510.

Test, at thel0% level of significance, whether the mean pH of lstome is7.12.

not significant
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Question 11 (***)
A minicab driver feels that his daily mileage figarhave recently increased compared
to those of last year. He knows that his daily mea#erage last year wasi5s.

He records the next curref6 daily mileage figuresx miles, and he obtains

x = 8596 and X = 140960(

Explain briefly what conclusions can be drawn frarauitable test, at th&% level of
significance.

| ', [not significant, 1.5714 1.644
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Question 12 (***+)

The time, in minutes, taken by a large group oflstiis to complete an Economics
exam are thought to be Normally distributed withame? and standard deviatios .

15% of the students finished the exam in undérminutes while20% used in excess
of 115 minutes.

a) Find, correct to the nearest minute, the valuerncdnd the value of .

The school exam secretary believes that the valuer is much higher than the one

found in part(a), based on a random sample 16f students whose mean time to
complete the exam wd®8 minutes.

b) Using the value of found in part(a), conduct a hypothesis test at i
level of significance to investigate the schoolraxgecretary's belief.

State your hypotheses clearly.

, |m=97|, |s =22], |not significant, 1.5814¢ 1.644
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Question 13 (***+)

In a clothing factory, the time taken by machinesnanufacture a certain type of shirt,
are assumed to be Normally distributed with a mefid4 minutes and a standard
deviation of4 minutes.

a) Determine the value df, if 10.56% of the shirts take more thanminutes to
be manufactured.

b) Find the probability that a shirt picked at randamgk betweemd2 and51
minutes to manufacture.

c) If a shirt took less thad5 minutes to be made, calculate the probability that
in fact took more thad2 minutes to make.

The owner of the factory believes that the mea tisrgreater thad4 minutes, due to
the aging machinery. He finds that the mean manurfiag time of a random sample
of 4 shirts to be47 minutes.

d) By clearly stating suitable hypotheses, test atSdh level of significance the
owner's belief.

| |, [t=49], |0.6514, [0.4847, |not significant
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Question 14 (***+)
The weekly mileages of a sales rep are thoughetdldrmally distributed with mean

m and standard deviatios .

5% of his weekly mileages are less th8B0 miles andl% exceed960 miles.

a) Find, correct to the nearest mile, the valugmand the value of .

The rep believes that the value @fis much lower than the one found in péaj,
based on a random sampledbfveeks whose mean mileage wWa3.

b) Using the value of found in part(a), conduct a hypothesis test at ¥
level of significance to investigate the rep's &kl

State your hypotheses clearly.

, |m=89§, [s =28, | significant,- 2.3574- 2.326
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Question 15 (***+)

The manager of a cinema believes that the weightgrams, of popcorn bags sold in
his cinema are Normally distributed with mean3df0 and standard deviation &0.

a) Taking m=340 ands =10 ...

I. ... find, to the nearest gram, the weiglt exceeded byp% of these
popcorn bags.

i. .. P(X>mX<x).

A new manager which takes over asks his staff w@dtigate the weights of these
popcorn bags and is told that it was subsequeatigd that/m=320 ands =10.

The new manager claims that has to be higher thaB20, as the mean of a random
sample of5 bags was found to b&27.

b) Using s =10, conduct a hypothesis test at th# level of significance to
investigate the new manager's claim.

State your hypotheses clearly.

| |, 356, |15 » 0.4737, [not significant, 1.5652 1.644

Created by T. Madas



Created by T. Madas

Question 16 (***+)
A small factory produceg- litre bottles of mineral water. The mean volumenaiter
is each bottle was known to (2920 ml.

After the bottling machine was replaced by a nevelmree, the volume of watex ml
was recorded in a random samplel60 bottles.

The following data was obtained
y=1855 and  (y- y)’= 8019,
where y = x- 2000.

Carry out a hypothesis test, at thé level of significance, to determine whether the
mean volume in - litre bottle of mineral water is different when tietl by the new
machine.

not significant
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Question 17 (***+)
The continuous random variabk¥ has a Normal distribution with mean 425 and a
standard deviation o20.

a) Determine the value of ...

i. ...P(X>455
ii. .. P(395<X < 459
b) Find the value ofx, given further that
P(850- x< X< X)= 0.972.

It is believed that the mean & could be less thad25, as the mean of a random
sample ofl2 independent observations &f was417.

c) Test the validity of this belief, &% level of significance, stating clearly all
the relevant quantities and hypotheses.

| |, 10.0868, [0.8664, [x=469, [not significant, z-stat- 1.3856 1.64.
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Question 18  (***+)
Tim's tennis serve has a mean speeti2&f miles per hour.

Tim buys a new racket and wishes to know whethenair using this racket has
changed the mean speed of his serve. He decide®dsure the speed of a random
sample ofl0 serves with his new racket.

The speeds, in miles per hour, are shown below.
127.C, 124.€, 122.8, 127.2, 123.1, 124.8, 126.C, 123.5, 123.2, 121.8.

You may assume that this random sample comes fradoranal distribution with
standard deviatiod. 1.

Determine thep -value for these results and state the conclusiaontext at thé&%
level of significance.

, | p-value = 0.0846, not significant, 8.46% &
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Question 19  (***+)

The heights of male students in a college are thbt@be Normally distributed with
meanl70cmand standard deviatio@.

The heights o# male students from this college are measured ldample mean
was180cm.

Determine, at th&% level of significance, whether there is evideniat tthe mean
height of the male students of this college is @gnethanl75cm.

, significanﬂ
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Question 20 (****)

The times, in minutes, taken by Year 6 studentotaplete the SATS Science test are
assumed to be Normally distributed with meai8fand standard deviation 6f.

8% of the students finished the exam in less thamnutes.
a) Find the value ot, correct to the nearest minute.

b) Determine the probability that a randomly chosement took more thaB7
minutes to complete the test.

20 students that sat the SATS Science test are sdlattrandom.

c) Calculate, correct t@ significant figures, the probability that more nh2 of
these20 students took more tha¥ minutes to complete the test.

It is claimed that the "top set students" take tems to complete the exam as the mean
finishing time of a random sample 6f"top set students” wagé4 minutes.

d) Test this claim at th&% level of significance.

| |, [t»41],[0.0359, |0.0334, |not significant, - 1.9596- 2.32f
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Question 21 (****)

A pharmaceutical company spokesman claims thatrtaicepill contains250 mg of

active ingredient. Tests carried out ©80 tablets resulted in a sample mean of
249 mg, with a standard deviation &fmg.

If the pharmaceutical company's spokesman claimjusigejected at th&% level of
significance, find the largest possible valuesofcorrect tol decimal place.

| |, |s»s »5.54
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Question 22 (****+)
The volume of coffeeX ml, poured into a cup by a drink dispenser is thougliite a
Normal variable with mean d#52 ml and a standard deviation sfml.

a) Find the value ofs , given further that
P(X <a)=0.82% and P(X >a+10 = 5.48%,

wherea is a positive constant.
b) Determine the value of

PX-2&14@ 0.

It is believed that the mean volume of coffee pargd each cup could be more than
252 ml, as the mean of a random samplé&afuch cups wag55 ml.

c) Test the validity of this belief, &% level of significance, stating clearly all
the relevant quantities and hypotheses.

| |, s =2.5, [0.7333, [significant, z-stat 2.6838 2.32f
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NORMAL DISTRIBUTION
CRITICAL REGIONS
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Question 1 (***)

The random variableX is Normally distributed with meavr and variance?5.
A test is to be carried out for the hypotheses

Ho : m=20 againstH, : m< 20.
A random sample o6 observations oiX produced a sample mean f

Find, to 2decimal places, the critical region far, at thel% level of significance.

Created by T. Madas



Created by T. Madas

Question 2 (***)

It has been established over time that the caiegvtimes in a garage are Normally
distributed with mear62 minutes.

The new manager of the garage wants to check titktyaf this claim by considering
the mean of a random sample&fi recent car servicing times.

a) Given that the times come from a Normal distribatith standard deviation
of 14, find the critical region the sample mean of 8terecent car servicing
times, using &% level of significance.

b) Explain whether the Central Limit Theorem was uisetthis question.

X <58.12 E X> 65.8¢
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Question 3 (***)

The running times, for a fixed distance used by rtteembers of a jogging club, are
normally distributed with a standard deviationl@ minutes.

A two tailed hypothesis test on the meanof these times produced a critical region of
X0<37.636 E X,,> 46.36,
where X, is the sample mean @D random running times.
a) State the value ofn.

b) Determine the significance of the region/test.

m=42, 25°/d
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NORMAL DISTRIBUTION
HYPOTHESIS TESTING

Difference of Means
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Question 1 (***)

The continuous random variablés andY satisfy
X~ N(n;(,42) and Y ~ N(ng,,62).

A random sample of0 observations oiX produced a sample mean3#4.6.
A random sample of5 observations o produced a sample mean3#.0.

A test is to be carried out to determine whethanaifthere is evidence that the mean
of X is greater than the mean %t

Carry out the test at the% significance level.

not significant
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Question 2 (***)

The continuous random variablé§ and X, satisfy
X, ~N(m,2%) and X,~N(nm,4¢).
A random sample 0% observations ofX; produced a sample meanii7.

A random sample 0% observations oX, produced a sample meanid7.

A test is to be carried out to determine whethanaifthere is evidence that the mean
of X, is different from the mean oX,,.

Carry out the test at the% significance level.

not significant
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Question 3 (***)

The same Mathematics mock exam is given to the Yéatudents of a certain school
year after year. It has been established over thae the standard deviation of the
marks is9 for the boys and for the girls. The marks for both boys and girte a
thought to be normally distributed.

The marks o boys in this year's mock exam had a mearréfwhile the marks of
16 girls in the same exam had a mear68f

The Head of Maths thinks in this academic yearttbar 11 boys have a higher mean
mark than that of the Yedrl girls.

Test, at the5% level of significance, whether the claim of theadeof Maths is
justified. State your hypotheses clearly, stating additional assumptions made.
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Question 4 (***)

It has been established over time that the jav@liowing distances of an athlete are
normally distributed with a standard deviation8oin .

Ten throws of this athlete in the previous year daxean 0162.59m.

Five throws of this athlete this year had a meadl06m.

Test at the2.5% level of significance, whether the mean throwingtahces of the
athlete have improved this year.

State your hypotheses clearly, stating any additiaasumptions made.

not significant
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Question 5 (***)

It has been established over time that the javbliowing distances of an athlete have
standard deviation df0.44m.
Sixty throws of this athlete in the previous yeadla mean distand&8.54 m.

Forty throws of the same athlete during this yeadpced a mean distan@.57m.

Assuming the throws considered in each year ardoran test at th% level of
significance, whether the mean throwing distandeth® athlete have changed since
last year. State your hypotheses clearly, staimgadditional assumptions made.

not significant
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Question 6 (***)

The hardness of a certain type of rock is a Nowaahble with standard deviation of
35, measured in suitable units.

Eight rock samples were collected from a certagaak and a further six rock samples
were collected from a different area B.

These samples were randomly collected, and theulinkeas was accurately tested,
recorded (in suitable units) and summarized below.

Area A : 1156, 1280, 1199, 1220, 1175, 1204, 1246, 1168.
Area B: 1175, 1143, 1159, 1142, 1224, 1147.

Test, at5% level of significance, whether there is a diffasemn the mean hardness of
this type of rock in the two area from where theseples were collected.

, |significant, 2.169 1.9
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Question 7 (***+)

The same Mathematics mock exam is given to the Ygéatudents of a certain school
year after year. It has been established over thae the standard deviation of the
marks is10 for the boys and for the girls. The marks for both boys and girte a
thought to be normally distributed.

The marks ofs boys in this year's mock exam had a meaw4fwhile the marks ob
girls in the same test had a mearv/8t

The Head of Maths thinks that in this academic ybarmean mark of the Yeaf
girls isat least5 marks higher than that of the Yekl boys.

Test, at theb% level of significance, whether the claim of theadeof Maths is
justified. State your hypotheses clearly, stating additional assumptions made.

not significant
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Question 8  (***+)

The continuous random variablé§ and X, satisfy
X, ~N(m,5¢) and X,~N(nm,2¢).
A random sample o0 observations ofX; produced a sample meanlof52.

A random sample 050 observations ofX, produced a sample meani98.

A test is to be carried out to determine whethanaifthere is evidence that the mean
of X, is greater than the mean &f, by more than 140.

Carry out the test at tHE% significance level.
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Question 9  (***+)

A group o0f1200 soldiers completed an assault course, early imibming.

A random sample 060 soldiers was selected from the groud200Q. The time taken
by each of thes€0 soldiers to complete the assault coursemninutes, was recorded
and the following information is known.

60 60
x = 1350 and x? = 3068t
i=1 i=1

a) Find unbiased estimates for the mean and variahd¢keotime taken by the
1200 soldiers who completed the course early in theningc

A group of1500 soldiers completed the same assault course nakeiafternoon.

A random sample 060 soldiers was selected from the groud60C. The time taken
by each of thesé0 soldiers to complete the assault coungeninutes, was recorded

and the following information is known.
y=241 and =548

b) Test, at thes% significance level, whether or not the mean timhéhe 1500
soldiers which completed the assault course irattegnoon is greater than that
of the 1200 soldiers which completed the same course in thenimg.

State the hypotheses clearly and any assumptimhgaidations made.

' |x=22.35, 5),2:%3»5.254, not significant evidence, 1.5384 1.64
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Question 10 (****)
The continuous random variablés andY are defined as

X~ N(n;/(22) and Y~ N(ng,?:z)

The mean of a random samplefobservations from the population of is denoted
by X and the mean of a random samplé®afbservations from the population of is
denoted byy .

A test on the difference of the population meahsh@5% significance level, is to be
carried out.

a) Stating your hypotheses clearly, determine thécatitegion for this test.

Give the answer in the forfiX - y|> k, wherek is a constant.

b) Determine the probability of a Type Il error ifg - 7= 0.9

[ 1. k:7\2/;_7 »2.457, [» 0.8893
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NORMAL DISTRIBUTION
HYPOTHESIS TESTING

Difference of Means

Confidence Intervals
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Question 1 (***)

The same Mathematics mock exam is given to the Yéatudents of a certain school
year after year. It has been established over thae the standard deviation of the
percentage marks 8.6 for the boys and.2 for the girls. The percentage marks for
both boys and girls are thought to be normallyriiated.

The percentage marks 8fboys in this year's mock exam had a mear4RE while
the percentage marks b6 girls in the same test had a mear68f12¢.

Find a 95% confidence interval for the difference in the meagrcentage mark
between the boys and the girls, stating clearlyassumption made.

my- = (- 1.188,13.43§

Question 2 (***)

It has been established over time that the jaweliowing distances of an athlete are
normally distributed with a standard deviation8o82m.

Twelve throws of this athlete in the previous yead a mean 062%r m.

Five throws of the same athlete this year had anmoé&3 m.

Assuming the throwing distances considered for gadr are random, find 80%
confidence interval for the difference in the mélarowing distances between the two
years, stating clearly any assumption made.

Mpisyear Mastyear (- 7.472,7.72;|
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Question 3 (***)
It has been established over time that the javhliowing distances of an athlete have

a standard deviation @f.15m.
Forty throws of this athlete in the previous yead la mean 060.14m.

Thirty five throws of the same athlete this yead hanean 069.95m.

Assuming the throwing distances considered for gadr are random, find 89%
confidence interval for the difference in the mélarowing distances between the two
years, stating clearly any assumption made.

n?hisyear' ”Fastyea? (' 2771,2392|
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Question 4 (***)

The continuous random variable§ and X, are assumed to have respective standard
deviations

$,=10 and s, =20.
A random sample 080 observations ofX; produced a sample meank8.
A random sample of00 observations ofX, produced a sample meaniH0.

Find a99% confidence interval for the difference in the meaetweenX,; and X, .

m- = (12.1,23.9
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Question 5 (***+)

When the fat content of H00 gram slice of cheesecake is measured, using aircert
machine, the reading obtained in grams is a Nogndlitributed variable with mean
the actual fat content and standard deviatiod dfgrams.

The fat content 016 slices,8 from each of two varieties of cheesecake are detbr
All 16 slices have a mass 00 grams.

The fat content of these slices is shown below.
Variety A : 21.9, 23.0, 23.9, 22.0, 24.5, 23.4, 25.1, 24.2.
Variety B : 22.0, 22.5, 24.0, 20.5, 22.4, 23.5, 21.9, 22.2.

a) Calculate a 98% confidence interval for the difference between thean fat
content of al00 gram cheesecake slice of variety A and variety B.

b) Determine the percentage confidence level if thefidence interval for the
difference between the mean fat content of thevareeties is[0.315, 1.93b.

[ 1.]( 0617, 2.86)],

Created by T. Madas



Created by T. Madas

Question 6 (***+)

A car manufacturer wants to compare the fuel comsiom of two similar models of
car they produce, modal and modeB.

It is assumed that the fuel consumption for bothdet® of these cars is a Normal
variable with respective population mean in mileg, and 7y .

It is further assumed that the standard deviatmmtifie fuel consumption of both
models is5 miles.

Sixteen cars were picked at randaght from each model.

All sixteen cars were filled with exactly gallons of fuel and were driven under lab
conditions until they ran out of fuel.

The mileages achieved are summarized below.
Model A : 126.C, 125.8, 128.2, 126.1, 123.S, 127.C, 124.€, 131.4

Model B: 122.3, 122.7, 118.9, 124.1, 122.€, 122.5, 124.C, 121.9

a) Determine a symmetric&0% confidence interval forr, - /8.

b) Calculate the percentage significance of a symoatdonfidence interval for
my- m must have, if it is to containl.

[ 1.[(0.14,8.34], [96.42%
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