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2 Review Exercise
Exercise A, Question 1

Question:

The random variable & 15 uniformly distributed owver the interval [—1, 2].
a 3Sketch the probability denzity function, f{x), of &

Find
b ECY),
c  Var(X),
d P—03<X% =33 E
Solution:
a
fix) 4 « —
1 1
flx)=——=—
1 541 6
. for —-1=2x=5
Label the key walues
x=-1,x=5 and f(le:é.
— . [ -
-1 ] =} X
T T Don't forget x =5 and
r=—1
b
E(Xy = —143=20r
E(X) = —1+3 =9 +—| TIse symmetry rather than
2 imtegration.
c
Var{d) = %(54—1)2 +— Tse the formula for a
s unifertn distribution rather
s than integration.
Pi—03=X5K=33 = 3 6)-(% | Tze area under graph from
— 06 x=-073 to x=375 rather
S than definite integration. Tt 1z
easier|
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2 Review Exercise
Exercise A, Question 2

Question:

A bagcontains a large number of coins. Hall of them are 1p coins, one third are 2p
coins and the remainder are 5p coins

a Find the mean and variance of the walue of the coins.

A random sample of 2 coins 15 chosen from the bag

b Lizst all the possible samples that can be drawn.

¢ Find the sampling distribution of the mean value of these samples. £

Solution:
a
x 1 o 5 Draw a probability
DIy = 1 1 1 | distribution table to help with
Go=a) ] 3 & calculations.
—1x} ; Lo Use ZxP(X =
Mean 1><j+2>-<§-|—5><E 2 se ZxP( x)

Wean value 15 2p or £0.02

Variance = Pxi+2'xi+5xi—2 | Use ZrP(& =x) -1

= 2
'x Variance has units of (pence)®.

b1 1)

2 coins drawn so easy to list
1, 2y and (2,1 ¥
E1 5; and E5 1% as (first coin, second coin)
(2, 2)
(2,5 and (5, 2) TWrite down the list carefully
(9] 1 and don't migs any possible
samples.
c
& 1 1.5 2 3 35 5 Distribution
— | B R Ligale ol | e | 1 e R 1 | | means zet out
PUE=x) | 3x73=7 | 2%3%377 | 35375 |5 | 2%5%¢ 75 | = -
Possible means are
142
2 2
4522
2
245 | 45545,
2 2
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2 Review Exercise
Exercise A, Question 3

Question:

A teacher thinks that 20% of the pupils in a school read the Deano comic regularly.

He chooses 20 pupils at random and finds 9 of them read Deanc.

a 1 Test, at the 5% lewel of significance, whether or not there 15 ewvidence that the
percentage of pupils that read Deanoc 15 different from 20%. State your
hypotheses clearly.

ii  State all the poszible numbers of pupils that read Deano from a sample of size
20 that will malce the test in part a i significant at the 3% level

The teacher takes another 4 random samples of size 20 and they contain 1,3, 1and4

pupils that read Deano.

b By combining all 5 samples and using a suitable approximation test, at the 5%
lewel of significance, whether or not this prowvides evidence that the percentage of
pupils it the school that read Deano 13 not 20%,

¢  Comment on your results for the testz inpart a and part b, K

Solution:
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Two-tailed test as 15 different
from’

Hy:pe = 0.2 -
H:p = 02
PX=" = 1-P(x=8)

= 1-0.95%00

A& ~B{20,0.2) 20 use tables to
look up P{AY = &),

00100 = 0025

Cotmpare with 0.025 at 2%,
two-tailed test.

Eeject H,.

Evidence that the percentage of pupils that
read Deano is not 20%, it is more than 20%,

State conclusion in contesst
from question.

From tables

Compare with 0.025 so
ineclude 0

2 not included as = 0.025.

PA=0y = 00115=0025 ]
PA=1) = 00632=0025

PAze) = 1-09673=0032=0025
Pz = 00100=0025

All possible values are 0 or [9, 20] or 0 and 9

Of IMore.

Tpper limit 15 sample size of

20,

Two-tailed test as question
says “is not 2097

Hy:p = 02
Hy:» £ 02
W~ B(100,0.2)
.- — |
W~ N(20,16)

TTze normal approximation to
tinomial, Mixp, apg).

Total =%+1+3+1+4 =18

Include 18 so use continuity
correction +0.5 then
standardize.

PX<18) = Pziz@] P
= P(Z<—0375)
= 0352

‘-“_M—_—M_“_u_'—‘—-—-.

TTze tables: you do not need to
interpolate.

0,352 = 0,025 zo mnsufficient evidence to regect Hy .

Cotbined numbers of Deans readers suggests there
1z no reason to doubt 20% of pupils read Deanao.

In part a we rejected H,
Inpart b we had insyfficient evidence to reject Hy

The results are different.
Either sample size matters and
larger samples give more relichle resulis

ot not all pupils are drawn from the same population.
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2 Review Exercise
Exercise A, Question 4

Question:

The continuous random variable & is uniformly distributed over the interval [2, 6].
a “Write down the probability density function £(x).

Find
b E(A),
¢ Var(X),
d the cumulative distribution function of X, for all x,
e PR3=X<34). E
Solution:
%, DL x<E 1l
a fx)= s GRS 4
0, otherwize
b E(x)=4 = By symmetry half way
N between 2 and 6.
c
(6—2)°
Varll = 12 Using wariance formula for a
o > uniform distribution.
3
: . Eemember
F(x) = J La F(x)= [f(x) dx
2 +
{ T but use £ with a variable upper
= [35 limit of x.
2
1
= -2
0 =2
1 o
Fixy = z(x—Z), 22 x=6
1, =6 Femember the ends.
2 Area of rectangle under f{x),

PR3<X <34) = %(3_4— oiz— height L
o ——— ;

Alternative method

P(23<X <34) = F34—F(23)
1 1
= ;(34-2)—;(23-2)
= 0275
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2 Review Exercise
Exercise A, Question 5

Question:

The randotm variable X is the number of misprints per page in the first draft of a

novel,

a State two conditions under which a Poisson distribution iz a suitable model for X

The number of misprints per page has a Poizson distribution with mean 2.5, Find the

probability that

b arandomly chosen page has no misprints,

¢ the total number of misprints on 2 randemly chosen pages is more than 7.

The first chapter containzs 20 pages.

d Tlzing a sutable approzimation find, to 2 decimal places, the probability that the
chapter will contain fewer than 40 misprints. E

Solution:

a Mlisprints occur randomly and independently.
Mizprints occur singly in space. -+
Mizprints occur at a constant rate.

Tze the context of misprints,

h
PX=0) = ¢ Question gives Pol2.5).
= 00821
A=2x25=5
¢ For 2pages, ¥ ~ Pol(9) -]
Bi¥=T = 1-P(F <7

_ Cuestion says “more than 7
1-0.866¢ =0.1334 so 7 not included.

-
0.133(3:1£) \
Tze tablez of Po(d).

d For 20 pages, ¥ ~ Po(20)

P ~HN{E0,50) approx \ B =20%2 5=50

\ Satisfies normal approzimation

to Polsson.

‘Legs than 407 50 40 not

P <4 = P(F=395 = icluded so include continuity
29 550 correction byd0—0 5=3% 5
2 plmamsaly S5
50
= P(Z <—14849) S_tandardise then uze nortmal
-— distribution tables to look up
= 1-0%93=0.07

2 walues.
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2 Review Exercise
Exercise A, Question 6

Question:

Explain what vou understand by

a acampling unit,

b asampling frame,

¢ acampling distribution K

Solution:

a Hlement of the population.

A sampling frame 15 a list,
h A kst of all the sampling units, #———— | register or database of
sampling units.

¢ Al possible samples are chosen from a

population, the vadues of a statistic and the
associated probabilities 18 a sampling

Tzually displayed in atable.

distribution.
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2 Review Exercise
Exercise A, Question 7

Question:

A drugs company claims that 75% of patients suffering from depression recover when

treated with a new drug.

A random sample of 10 patients with depression is taken from a doctor’s records.

a Write down a suitable distribution to model the number of patients 1n this sample
who recover when treated with the new drug,

iven that the claim iz correct,

b find the probability that the treatment will be succezzful for exactly 6 patients.

The doctor believes that the claim 1z ihcorrect and the percentage whe will recover is

lower. From her records she took arandom sample of 20 patients who had been

treated with the new drug. She found that 13 had recovered.

¢ Stating your hypotheses clearly, test, at the 5% lewel of significance, the docter’s
belief

d From asample of size 20, find the greatest number of patients who need to
recover for the test in part ¢ to be significant at the 1% lewel. K

Solution:
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13 the probability that a patient

a X ~B(10,0.75) recovers in the randotm sample we
where & 1s the random wariable *number of are told it is claimed p =0.75.
patients who recover when treated’

b
P(A=6) = PA=6)-P=3) ‘Claim is correct’ means take

= 0.2219-0775% ¢ p =074
= 0146
Alternative method
P(X=6 = Exol?ﬁﬁ 0.95% Tse the binominal formula.
14|
= 0146

‘ One-tailed test as “lower’ in

Hy:p = 0775 - question.

H:p < 0775

K ~B20,0753

P(X<13) = 1-0.7858 < Looking at “left hand tail”.

= 0.2142>0.05
\ Cmne-tailed test so compare

Insufficient evidence to reject Hy . with 5%.

Doctor's belief iz not supported.

\ Eemember the context of
‘docter's belief”

d
A= = 1-09%%1=0003%<0.01 Look at values in B(20, 0.73)
table.
P10y = 1-0%361=0013%> 001 +—-
(=1) Cotmpare with 0.0, 1.e. 1%
significance.

So greatest number of patients 12 9
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2 Review Exercise
Exercise A, Question 8

Question:

a Explain what you understand by a census,

Each cooker produced at 5T Engineering iz stamped with a unique zerial number,

GT Engineering produces cookers in batches of 2000 Before zelling them, they

test a random sample of 5 to see what electric current overload they will take

before breaking down

b  Give one reason, other than to save time and cost, why a sample 15 taken rather
than a census,

€ Suggestasuitable sampling frame from which to obtain this sample.

d Identify the sampling units. K

Solution:

a A census is when every member of a papulation

13 inwvestigated.
b This is destructive testing, so there would be no "Cheap”™ or ‘quick’ 1z not
cookers left to sell if a census were taken, enough for this part.

c A fist of the serial numbers of the cookers. — Register/database is also OK
for list.

\ serial number of a cooker 1z

OE too.

d A cooker
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2 Review Exercise
Exercise A, Question 9

Question:

Dhriti grows tomatees. Over a period of time, she has found that there iz a probability
0.3 of a ripe tomato having a diameter greater than 4 cm. She decides to try a new
fertilizer. In a random sample of 40 ripe tomatoes, 18 have a diameter greater than

4 cm. Dhriti claims that the new fertiliser has increased the probability of a ripe
tomato being greater than 4 cm 1n diameter.

Test Dhriti’s claim at the 5% level of significance. State your hypotheses clearly. K

Solution:

One-tailed test as question
Ho:p=03 Hy:p>03 4— szays ‘increased’.

A iz the random wariable

‘nutnber of tomatoes greater than 4 cm’

X ~B(40,0.3) < Samples size #,
n=40p=073
PiX=18) = 1-P(X=1N
= 1—0.9680

Cne-tailed test at 5%
significance lewel

00320 =005 <+

Eeject H,

Dhiriti's claim is supported by sample. Remember context, you could

‘—__‘_'_'_"_“‘—'—-—-—‘._ write out the claim from the

gquestion too,
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2 Review Exercise
Exercise A, Question 10

Question:

The probability that a sunflower plant grows owver 1.5 metres high is 0.25. & random
sample of 40 sunflower plants is taken and each sunflower plant is measured and its
height recorded.
a Find the probability that the number of sunflower plants ower 1.5 m high iz
between B and 13 (inclusive) using
i aPoisson approzimation,
ii  alMormal approximation
b Write down which of the approzimations used in part a 15 a tmore accurate
estimate of the probability.
Tou must give a reason for your answer, E

Solution:

a Let X be the random variable “the number of
sunflower plants mote than 1.5 m high’

X ~Pol10) + A=40x0.25=10

i

PEL <13 FX<12)—-P(X<7) «— | Inclusive, so subtract

= 0.8645—0.2202 Plx=7).

0.6443 \ Tse tables for these values.

= 0.644(3f)
i X~ (10,751 < ap = 40x0.25=10
wpg = 10x075=735
P(75<X<139=F ?'5_10{_:2{_:13-5_10 Tnclusive so
SR 5 B-05 = 75

13405 = 135
for continuity correction

Don't forget to square root

= P(—0.913<Z <1.278) 75

= 08997 —(1-08188)

= 07133 \ Use normal tables.

= 0718(3s£)

—0.913 souse 1=~

b Mormal approximation as » large,

2 close to % and xp=10=> 5.
(Exact binomial iz 0. 7148 (0 8968 — 018200

The Foisson approximation shouldn't be used
because pisn't small, it is bigger than 0.1,
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2 Review Exercise
Exercise A, Question 11

Question:

a Explain what vou understand by
1 ah hypothesis test,

ii acritical region,

During term time, incoming calls to a scheool are thought te occur at a rate of 0,40 per

minute. To test this, the number of calls during a random 20-minute interval, is

recorded.

b Find the critical region for a two-tailed test of the hypothesis that the number of
mcoming calls occurs at a rate of 045 per 1-minute interval. The probability in
each tail should be as close to 2.5% as possible.

¢ Write down the actual significance level of the abovwe test.

In the schoeol holidays, 1 call occurs ina 10-minute interval

d  Test, at the 3% level of significance, whether or not there iz evidence that the rate
of incoming calls 15 less during the school holidays than in term time. E

Solution:
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i A hypothesis test iz where the walue of a population
parameter (whose assumed value 12 given in H, ) is

tested against what value it takes if H 15 rejected

ithiz could be an increase, a decrease or a change).

i A range of vahies af a test stanstic that would lead to
the rejection af the null hypathesis.

b Let X be the random variable ‘the number of incoming calls’

H =~ Pol® < A=20x045=9
From table
PX>16 = 1-P(X<15 «— | PO=1m = 1-00£14)
= 1—0.9780 = 0.0415> 2.5%
= 0.0220 which 15 closest to 0.025
PEC=4y=0.0550 = 2 5%
P(X <3 = 0212 which is closest #———— =4 ’

to 0,025
Critical region X <3 or X =16

¢ Actual significance level

0.0220+0.0212= 0.0432 or 4.32%
d H, A=045 H:A<045

A=475 - Testing 0.45 per 1-minute interval,
but using 10% 045=4.5 as the

A ~Poid 5 parameter A to look up in the
table.

P(X<1'=00611=003
Insufficient evidence to reject H, .

The rate of incoming calls is Jess during
the school holidays is #of supported.

‘1z less’ 10 question 5o one-tailed
H, and conclusion clear.
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2 Review Exercise
Exercise A, Question 12

Question:

& atring AR of length 5 cm iz cut, in a random place O into two pieces. The random

variable X iz the length of AC

a Write down the name of the probability distribution of X and sketch the graph of

its probability density function.
b Find the values of ECY) and War(X)
¢ Find P{X =35

Write down the probability that AC is 3 cm long E

Solution:

a Continuous uniform distribution «—— |

Alternatively, a rectangular
distribution.

x) &

"'_‘_*—-—-—-—._______‘_ All your lines should be parallel to

L

the x-acs.

Don'tforget =0 and x=5.

h
Eixh = 2.5 By symmetry of sketch,
_ -0
VAN = 12 ‘_'—_"‘“*—-——____‘_ Tse the formula rather than
i 25 integration.
12
C
P2l = 1050 X% Area of rectangle.
= 2
5
d PX=3=0 It iz a continuous distribution so
(X=3= an exact value has probability 0
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2 Review Exercise
Exercise A, Question 13

Question:

Bacteria are randomly distributed in a river at a rate of 5 per litre of water. & new
factory opens and a scientist claimes it is polluting the river with bacteria. He takes a
satnple of 0.5 litres of water from the river near the factory and it containg 7 bacteria,

=tating vour hypothe ses clearly, test hiz claim at the 5% level of significance. E
Solution:
Hy A = 5 | 'S5 per litre of water”
H.A = 5
‘Polluting the river’ so bacteria
being added, so one-tailed test.
A ~Po(25)
BIX > = d=PE<86) 4 Use A=5%05=25 table.
= 1-05858
= 00142 =005
Eeject H,
There 15 sigmificant evidence that near the factory Toucan also say “scientist’s
the river is polluted with bacteria at the 5% 4 | claim is justified’.
lewel
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2 Review Exercise
Exercise A, Question 14

Question:

A bag contains a large number of coins
T5% are 10p coins,
25% are Sp coins,
A random sample of 3 coinsg 15 drawn from the bag

Find the sampling distribution for the median of the values of the 3 selected comns. £

Solution:

FPoszible samples of 3 coins are

@

r Y

(3,3, 100 in any order (3 cases)

{10, 10, 53 in any order (3 cases)

(5, 10, 5) or (10, 5, 5)

r

(10, 10, 10)

8 cases altogether with median of 5 or 10

i

(10,5, 10) or (5, 10, 10)

(5, 5, 9 and (5, 5, 100 hawve
median of 5.

Median 5 )
i Y i 142 (3
Par=5 = (3] +3x(3) 3
o st
% ' 53
Median 10
3 348 1
par=10) = (3] +3x(3) 3
s
= e
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2 Review Exercise
Exercise A, Question 15

Question:

Linda regularly takes a taxi to wotk five times a week. Owver a long period of titne she
finds the taxi iz late once a week, The taxi firm changes her driver and Linda thinks
the taxi iz late more often. In the first weelo with the new driver, the tami iz late 3
times.

You tnay assutne that the number of times a taxi is late in a weel: has a binomial
distribution,

Test, at the 5% lewvel of significance, whether or not there 15 evidence of an increase in

the proportion of times the taxi is late. State your hypotheses clearly. E
Solution:
=1 _
Hy:p = 02 = p=z=0z
H:» = 02

X ~B(5.0.2)

o days, Pilate)=10.2

\ ‘late TOFe Oﬁen, S0 OﬂE—tail test

P(X=3) = 1-P(X<2)

= 1-09%21 - Tze tables.

= 0.0379=005
Insufficient evidence to reject H, . R hE b et nte e e
Mo evidence of an increase in the ¢ driver 15 late’ or you could say
numb er of times the tax driver is late. ‘Linda’s claim iz not justified’.
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2 Review Exercise
Exercise A, Question 16

Question:

a i Write down two conditions for & ~Bix, p) to be approximated by a normal
distribution ¥ ~ N, o).
i Write down the mean and variance of this normal approzitnation in terms of »
and p.
A factory manufactures 2000 DV Dz every day. It 15 known that 3% of DVDs are
faulty.
b Using a normal approximation, estimate the probability that at least 40 faulty

DWDs are produced in one day.
The quality contrel system in the factory identifies and destrovs every faulty DVD at

the end ofthe manufacturing process. It costs £0.70 to manufacture a DV and the
factory sells nen-faulty DWVDs for £11.
¢ Find the expected profit made by the factory per day. E

Solution:

PhysicsAndMathsTutor.com
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a i IFX-~-Bip
# 18 large
piscloseto 0.5
and #p =3

then X can be approximated by
Nizp,np(1-pJ)

i
mean = up i ‘Interms of # and p’
variance = upg =apll—p)
| A Y (T R — #p = 2000x003=460
mpg = 2000x003x057
= 582
DX =400 = P(X =395
& ( ) h‘“"““—-—-—-_._ﬁ___ 40 included so continuty
_ 1_p|z 38390 correction 40— 0.5=739.5
T 4582
= 1-P(Z<—2687 ‘h)'_"““-h-—‘._____ Don't forget the zquare root of
= SHEgeA the variance,
= 099 (53:1)
e E(X)=60 up =60 above,
Ezpected profit
i s P Profit from sales.
= 2000—60):x 11— 20000770
= £1%940 \ Wanufacturing costs
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2 Review Exercise
Exercise A, Question 17

Question:

a Define a statistic,
A random sample A, A, . A, 1# taken from a population with vnknown mean U

b Foreach of the following state whether or not it 15 a statistic,

X+ &,
5 :
a
i 4 _Hgl E
X
Solution:

a Arandotn variable that 15 a function of known
oheervations from a population
of A statistic is a numerical property of a sample.

b i Tes, itis a statistic. A and X, are known

1 Mo, it i1z not a statistic.

U ig unlonow,
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2 Review Exercise
Exercise A, Question 18

Question:

For a particular type of plant 45%% have white flowers and the remainder have

coloured flowers, Gardenmania sells plants in batches of 12, A batch 15 selected at

random.

Calculate the probability this batch contains

a exactly 3 plants with white flowers,

b more plants with white flowers than coloured ones.

Gardenmania takes a random sample of 10 batches of plants.

¢ Find the probability that exactly 2 of these batches contain more plants with white
flowers than coloured ones.

Due to an increasing demand for these plants by large companies, Gardenmania

decides to sell them in batches of 50

d Tse asuitable approzimation to calculate the probability that a batch of 50 plants
contains more than 25 plants with white flowers. E

Solution:

a Let W he the random wariable ‘the number

of white plafite ‘batches of 127 w=12
W~ B(12,043) < *45% have white flowers’
PW=5 = C2045055
= 0.2225 \ Youcan alse use tables:
P =-PW=d
b -
P =T} = 1-PW <8 Batchesz of 12, 50
= 1-07383 T white, 5 coloured
= 02607 2 white, 4 coloured, etc.
c
P(exactly3) = C5(0.2607)°(1—0.2607) Tse your answer to
= 02567 .
d p=02607 n=10
tn ean = mp=225
variance = #apg=12.375 "\ # =230
p =043
W~ MNi22512.375) g =055
PRI 25 not included so continuity
P =23 = P[Z = le 275 ] + cottection iz 254+05=2515

= P(Z>08528.)

= 1-0.8023 \
Look up 0.85 1n table.

= 0.1%77
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2 Review Exercise
Exercise A, Question 19

Question:

a State the condition under which the normal distribution may be used as an
approzimation to the Poisson distribution.

b  Ezplain why a continuity correction must be incorporated when using the normal
distribution as an approximation to the Poisson distribution.

A company has vachts that can only be hired for a week at a time. All hiring starts on

a Saturday. During the winter the mean number of yachts hired per week iz 3.

¢ Calculate the probability that fewer than 3 yachts are hired on a particular
Saturday in winter.

During the summer the mean number of vachts hired per week increases to 25, The

company has only 30 vachts for hire,

d TTsing a suitable approximation find the probability that the demand for yachts
cannot be met on a particular Saturday in summer.

In the summer there are 16 Saturdays on which a yacht can be hired.

e Estimate the number of Saturdays in the summer that the company will not be
able to meet the demand for vachts. E

Solution:

a A=10 orlarge

b The Poizzon distribution iz discreie and
the normal distribution 15 confinuons.

¢ Let Fbe the random variable ‘the number
of yachts hired in winter’.

il

¥ ~ Po(5),P(¥ < 3)

“Yachts hired per week 13 37,

P(7 < 2)
0.1247
1'_‘_h_'_'__'“‘“——-—--u Use table.

d Fisapprozimately Ni25, 23)
Idean number of vachts hred

I0.5-25 per week 1z 25
P(X>30]=P[Z :=—]

30 wachts for hire” so “cannot
be met’ 15 graatar thaxn 30,

30 not included, so use continuity
correction 304+0.5=305.

PZ=>11)
1—0.8643
0.1257

Mumber of weeks = 0.1357x16
2.17

2o 2 (or 3 Saturdays.
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2 Review Exercise
Exercise A, Question 20

Question:

The continuous random variable X iz uniformly distributed owver the interwval
g<x<f
a Write down the probability density function of X, for all x.

b Given that E(X) =2 and P(X = 3) =§, find the walue of o and the value of 3.

A gardener has wire cutters and a piece of wire 130 cm long which has a ring
attached at one end The gardener cuts the wire, at a randomly chosen point, into 2
pieces. The length, in cm, of the piece of wire with the ring on it is represented by the
random wvariable X Find

¢ E(4),
d the standard deviation of X,
e the probability that the shorter piece of wire 1z at most 30 cm long E
Solution:
, &S X
a f(x)=18—«a a
0, otherwize
b E(ND=2 P(X{3)=§
o +E_ o G=y 9
2 B—o B
I T Tze properties of uniform
atd = 4 distribution to form 2 equations.
Sa453 = 24
g =6 q—__‘—__‘\_'_\—— Solve simultanecusly.
a = =2
¢ EQ0= 150+0 =79cm  4— Use formula.
2

Y
(1a0=0) - e formula
d Vo1

Standard deviation
43334

e P(X=<30)+P(X =120 +«—— | There are 2 ends|

=0 30
i
a0 _ 2

50 5
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Exercise A, Question 21

Question:

Past records from a large supermarket show that 20% of people who buy chocolate
bars buy the family size bar. On one particular day arandom sample of 30 people was
taleen from those that had bought chocolate bars and 2 of them were found to have
bought a family size bar.
a Test, at the 5% significance level, whether or not the proportion p of people who
bought a family size bar of chocolate that day had decreaszed. State your

hypotheses clearly.

The manager of the supermarket thinks that the probability of a person buying a
gigantic chocelate bar 15 only 0.02. To test whether this hypothesis 15 true the
manager decides to take a random sample of 200 people who bought chocolate bars.

b Find the critical region that would enable the manager to test whether or not there
15 evidence that the probability 15 different from 0.02. The probability of each tail
should be as close to 2.5% as possible.

¢ Write down the significance level of this test. E

Solution:

a Hy:p=02 Hp:p=<02 +—— | ‘Towet’ zo one-tailed test.
Let X be the random variable
‘number of people buying a family size bar’ sample of 30 people;

X ~B{(E0,0.2 «— | »=70
20% of people : p=0.2
PlX=2=00442= 0035
. ; ‘\ Table value,
Sufficient evidence to reject Hy .
Conclude that the propottion of family —
size sold is lower than usual - Cenclusion in context.
b Hy:p=002H,:p=002 1z different from’ so

-— |
Let Fbe the randotn wariable “number of

two-tailled test.

gigantic bars sold’

=~ B200,0.02) which 15 Po(d) approximately «——

pp=200x002=4

PF=0=00183 is clesest to 0.025 ‘—l—

Pre9=1-09786=00214 isclosest to 0025 o |
Criticalregion ¥ =0 and I =9

From table walues look
for ‘as close to 2.9% as
possible’

0.01834+0.0214

0.0387
Le. 3.97%

Zignificance level
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