R Sampling and the large data set

ROBINSON Worked solutions

This topic online

n A bakery makes 2000 loaves of bread each day. The manager wants to check that the loaves contain
the right amount of salt. Each loaf tested is crushed and analysed in a laboratory.

a. State the population in this situation.
b. Suggest a suitable sampling frame.

c. Explain why the manager should take a sample rather than a census. (3 marks)

o) Popu(.o.(::.on = every ctem we want to know abouk

ALL 2000 Loaves made that day
b) Sampling crame =a lestog every sampling vact
Number the Loaves \ to 2000

(Q..S. by bateh and ‘l:ro.:’ position)
c.) Think abovt what te.stu\a does

Te.s'tu\a crushes the (.oo.f,
A census would d.e.stro:) oll 2000 Loaves

%0 notkina would be Le.oc.t o sell

n A leisure centre has 480 members. The manager wants a simple random sample of 30 members to
ask about new opening hours.

Describe how the manager could take this sample. (3 marks)
So.mp(.'\4\3 Frome
List all 48O members

Number £them 00l £o +20

Rondom selection

Use o random number acaerm‘tor to Savc aumbers | £o 4RO
Ianore, repeats (ond any Aumber ouvt of ro.nge.)

Keep q0ing vatil 30 dig rerent numbers are pieked
Smmp(&

Ask the 30 members with those numbers

robinsontuition.com/a-level-maths-topics | free AS and A-level maths worksheets with hand-written solutions | Robinson Tuition Page 1 of 9



n Name the sampling method used in each case.

a. A dentist picks a random number between 1 and 20, then contacts that patient on her list and
every 20th patient after it.

b. A reporter stands outside a station at 8 am and interviews the first 25 people who agree to talk
to her.

c. An interviewer is told to question 15 men and 15 women aged over 60, and stops each group
when it is full. (3 marks)

a) Rondom start, then e.ve.r:’ th ctem

Sjstematcc sampling
b) Whoever ts there and w:.(.(.u\s

Opportuni.td (convenience) sampling

¢) Fuxed numbers per grovp, not chosen ok random

Qiuvota so.mp(.a.na
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n The numbers of students in each year group at a secondary school are shown in the table.

Year group 7 8 9 10 1

Number of students | 186 | 174 | 168 | 162 | 150

The head teacher wants a stratified sample of 60 students.
a. Find the number of students that should be chosen from each year group.

b. Describe how the students in Year 9 should then be chosen. (4 marks)

a) Total population

N = 19¢ + 174 + 168 + 162 + 150
N = %40

SiZe

Eoch stratum: X 60

_4+O

Year 7 = ";6 X 60 =\3.29 — \3
840

fear® = M (o= n2u3 s
%40

Year 9 = 68 % 0 = 12
24O

fear10 = %2 (6 ons71> 12
g84o

fearn = 150 60 = 10.T\ = Il
_40

Check the total

13412 +12+\2 %\ = 60

b) Stmple random sample withen the stratum
Number the 163 Year T studeats \ £o 168

Use a random aumber se.ae,ro.tor to pick \2 J.&ococe.re.nt numbers
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a An accountant has 600 invoices, numbered 1 to 600, and wants to check a sample of 40 of them.
a. Describe how she could take a systematic sample of 40 invoices.
b. Give one advantage of systematic sampling in this situation.
c. Explain why a systematic sample is not a simple random sample. (4 marks)
o) Fead the taterval
R = 600
40O

=15

Pick o random number From! to\S as the stark, say 7
Then take invoices 7, 22, 37, 52, ... (e.\le.rJ \Sth)
Thes gives YO tnavoices

b) Advantage

Oivick and easy, and spread e.ve.n(.d throusk the Lisk
o) Simp(.e. ro.ndom. e.erJ so.mp(.t'. °a° LX) e.iuo.(.(.:} (.:.h.e.(.y

Aoctu‘ the start, the other 39 cavoices are I,:..ze.d.

0.3. cAvorces | and 2 can never both be chosen

n A market researcher in a shopping centre is told to interview 40 adults under 30 and 60 adults aged
30 or over. She approaches shoppers until each group is full.

a. State the name of this sampling method.
b. Give one advantage and one disadvantage of this method.

c. Explain what extra information she would need to take a stratified sample instead. (4 marks)

o) Set aumbers per group, not random

G.uota so.mp(.ms
b) One of eoch

Adva.l\‘taﬁe.i q uick and cheap, no so.mp(.:.na Frome needed
Oiso.d.vu\to.au not random, so ct ma. 4 be biased

(she chooses who to ask, and onlYy shoppers there that J.o.J)

) Stro.tt.occ.e.& needs random choice tn each SMUP

A so.mp(.:.na J.ro.mu o List °0C the popu(.o.‘t:.on
spL:.t into under 30 and 30 or over
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Ravi is studying Daily Total Rainfall for Leeming in the large data set.
a. State the units of Daily Total Rainfall.
b. Some days are recorded as tr. State what this means.
c. Explain how Ravi should deal with the tr and n/a entries before he calculates the mean Daily Total

Rainfall. (4 marks)

o)
millimekres (mm)
b) tr = &race

Less than 0.05 mm °f roin cc,e.(.(. that &.o.J
c.) Clean the data oc:.rst

tr: replace with O (<t is almost no rocn)
n/ o: data not available, so remove those do.ds

Then J,i.ml. the mean of the J.ajs that are Le’ft

n Holly downloads two columns from the large data set for Heathrow in 2015 but forgets to copy the
headings.

e Column P contains whole numbers, all between 0 and 8.

e Column Q contains values between 996 and 1031.

a. Suggest which variable is in column P and state its units.

b. Suggest which variable is in column Q and state its units. (4 marks)

o) Whole numbers From O tod = ushtks of the shd
Oo.i(.d Mean Total Clovd Cover

uncts: oletos

b) Values near 1000 = air pressure

Oo.:.LJ Meon Pressure
uncts: l\e.c.topo.sco.(.s (lnpo.>
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n Owen wants to show that summer days are warmer in Perth than in the UK. He compares the Daily
Mean Temperature for Perth with the Daily Mean Temperature for Hurn, using the large data set for
June and July 2015.

a. Using your knowledge of the large data set, explain why this comparison does not support
Owen's aim.

b. Suggest how Owen could change his choice of data to make a fairer comparison of summer
temperatures using only the large data set. (4 marks)

o.) Where s Perth?
Perth is wn Australia, ta £he southern hemesphere
so June and :)'u(.:, ore winker in Perth

He s comporing UK summer with Perth wenter
b) Oota sek covers Mo.y o October onLJ

There is no Perth summer data to use
Compo.re. Hura with 60&5;!\3 of Jacksonville tastead

(northern hemisphere, so June and SULJ are summer too)
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Zainab is studying Daily Total Sunshine, in hours, for Camborne in August 1987. She takes the first 8
days of the month as her sample.

Day | 1|2 |3 | 4 | 5|6 |78

Sunshine (hours) | 6.2 | 04 | 98 | 110 | 3.1 | 00 | 75 | 5.2

a. State the name of the sampling method Zainab used.
b. Calculate the mean of her sample.

c. The mean Daily Total Sunshine for all 31 days of August 1987 in Camborne was 5.8 hours.
Comment on her sample mean.

d. Describe how Zainab could take a simple random sample of 8 days from August 1987 instead. (5 marks)

o) First 8 clm:)s = the eascest €o talke
Opportunct Y sampling

b) Mean = 2 x

[))

2x = 62404+99+1010+3.1+00+75+5.2

2x = 432

meon = 432
8

mean = T.4 hours

¢) Compo.re. with s.%

S.4 < 5.8, so the sample vnderestimates the mean
Oo.ds th o Fow ol.‘l:e.n have similar weather

so the sample ma.y not represent the whole month
d) Simple random sample

Number the d.a.:)s I o 3\

Pick & d.a.l.ace.re.h'k aumbers with o random aumber 3¢.A¢.ro.‘kor
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Ffion wants a sample of 32 days of Daily Mean Wind Speed from the five UK stations in the large
data set for 2015. After removing days recorded as n/a, the number of days left at each station is

shown below.

Station

Camborne

Heathrow

Hurn

Leeming

Leuchars

Days available

175

165

160

150

150

a. State the units of Daily Mean Wind Speed in the large data set.

b. Find how many days Ffion should take from each station for a stratified sample of 32 days.
c. Describe how she should choose the days for Hurn.

d. Give one reason why a stratified sample is better here than taking all 32 days from Camborne.

o)
knots (ln)

b) Total do.ys
N = IT7S 4 145 4+ \6O + 150 +\50
N = %00

Each station: —2J°

Camborae
Heathrow

HU(‘!\

L.u.mu\a

Levchars

Check

%00

\ 7S
%00
s
%00
\¢O

200
\SO

800
ISO

%00

T+T7T4+6+C+¢ =
o) Rondom within the stratum

Number the 160 Hura d.o.ys | £0 160

Piek 6 d.a.l,f,e.re.nt aumbers with a rondom aumber aemuwl:or

d.) Reason

% 32

X 32 =

X 32 =

X 32

66 —> 7

¢4 — €

X332 =6

X 32 =

32

4

Wind speed Varies between stations

(Camborne ts on £he coast un the For south west)

S0 stro.tiocdins re.pre.se.a'ts every station in proportioa

(6 marks)
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m A town council wants to know what its 24 000 adult residents think about a new cycle lane. A
councillor suggests two plans.

e Plan 1: hand a questionnaire to every adult who walks past the town hall on a Monday
morning until 200 have been completed.

¢ Plan 2: use the electoral register, which lists the adults in each of the town's 4 wards, and
take a stratified sample of 200.

a. Give two reasons why Plan 1 is likely to give a biased sample.
b. Ward A has 7200 adults. Find how many adults from Ward A would be in the Plan 2 sample.
c. Explain why Plan 2 is likely to give more reliable results than Plan 1.

d. Give one practical problem with Plan 2. (6 marks)

a) Two sources o g bias cn Plan )

I On(.y people near the Lown hall are asked
(people Liveng ocur'tke.r away are missed)

2. Momlo.:) tmrm.na misses pe.op(.e. ot work

%0 50me qroups of odults are under-represented

b) Proportional to ward scze

24000

Woard A = 0.3 x 200
Ward A = ¢O

¢) Compare the plons

Plan 2 has o 5“'"‘9("'"3 Frome og every odult
People are chosen at random, not by who wallkks past
Eve.rd ward cs represented cn proporteon

s0 ¢t is much Less L:.he.(.v to be biosed
d) A practical problem

Some people chosen ma. y not re.p(.:, (non-rcspw\se.)
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