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GCSE Maths — Probability

Samples
Worksheet

WORKED SOLUTIONS

This worksheet will show you how to work out different types of sampling
questions. Each section contains a worked example, a question with hints
and then questions for you to work through on your own.

This work by PMT Education is licensed under CC BY-NC-ND 4.0
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Section A

Worked Example

Jonah wants to take a systematic sample of 40 people from a population of 600
people. What interval should he use to select people for the sample?
Step 1: Recall the definition of systematic sampling and the formula used to calculate interval size.

Systematic sampling means the population is ordered, and items are then chosen from the
population at regular intervals.

To calculate the interval, divide the population size by the sample size.

Step 2: Apply the formula and calculate the interval.
Interval = Population Size +~ Sample Size = 600 + 40 = 15

The interval is 15. This means every 15" person should be added to the sample.

Guided Example

Maria needs a systematic sample of 16 people from a population of 480 people.
What interval should she use?

Step 1: Recall the definition of systematic sampling and the formula used to calculate interval size.

Sjﬂemo&ic 5qmp]3V) means +he QOPuiquion 19 ordered.  qnd tems are then chosen
fron the population” at regular mtervals,

To culeulate the 'mfer\/m)) divide the populml[on size bj the 3an’lp?e size. .

Step 2: Apply the formula and calculate the interval.
lﬂ)rer\lol] = POP\J\O-‘}‘IOY\ 95128 — §QMP,6 size = 430 = 16 =70

B } )
The mtervel 15 0. E\l@rj %" Peraon should,  be added, 1o the sample

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

1. Find the interval size using systematic sampling in each of the following scenarios:

a) Tom wants a sample of 15 people from a population of 150 people.

Interva| = PoPu\cA}on 9126 — §umple, si7e

Taterval = |50 — ]5{:}2]0

E\:ef‘k) lo* person should. be added lo the sample .

b) Alfie needs to interview 20 students from a school of 180 students.

Laterva] = PoPuM}on 9178 — §ump|e, size

Tuterval = 130 - zo:ﬂq

Every g™ person  should be added o the sample.

2. lzzie uses an interval of 15 to collect a sample of 60 towns. How big is the
population?

Rc-arrange,( Laterval = Population size = Sample size

PoPu\ml]on 517¢ = Lnterva] ¥ 5ump’a s17e

Popu\ml}on si7e. = 15 x 60 = 900

3. Jude is carrying out a study on the 200 children in his football club. Using an interval
of 5, how many children will be in his sample?

Re—arm"ge( Interval = POFU\M"On s12e — 5“”‘?'6 size

5umple size = PoPu\a’r}on 9126 — Lnterval

Sample size = 100 — 5 = 40
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Section B

Worked Example

Percy wants to find out how many people in his school enjoy maths, based on their
year group. He needs a sample of 100 students. What is the most appropriate
method of sampling to use? Give a reason for your answer.

Step 1: Consider the population.

A school population is split into year groups. This means there are sub-groups of the
population that should be taken into account.

Step 2: Select the best method of sampling to use.

Stratified sampling.
This is used when the population can be split into sub-categories (or strata) with the same
characteristic. Random or systematic sampling can then be applied to each strata.

Step 3: Give a valid reason.

Valid reasons include:
e The school is separated into year groups.
o This is most representative of the population.
e This will represent each year group equally.

Guided Example

Nathan is studying customer satisfaction at his local shop. He takes a list of contact
details from 250 customers and must choose a sample of 25 customers to talk to.
What is the best method of sampling to use? Explain your answer.

Step 1: Consider the population. ,
The population does not need to be spld into sub-groups.

Step 2: Select the best method of sampling to use.
Random mmPlinj would, be most appro pricte .

Step 3: Give a valid reason for your answer.

I+ gives every person an equal thance  of bﬂ"fy n the 5omp)€»

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

4. Select the best method of sampling for each of the following situations:

a) Ethan wants to choose 50 people from 2000 strangers who visited the market
today.

The population does not need 1o be 5);]]4 into sub-groups.
There Fore random ao.mplinj would, be most appropr?cde,

This 15 because i+ 9ives every person &1 eq ual chance  of be]ry n the bomp]e.

b) Amina has a list of 200 towns in England and needs a sample of 20 towns.

The Popu)o&ion does not need 1o be 5]7)14 nto SUb-groups.
There Fore random wn’Iplinﬁ would, be most appropria-}e,

This 15 because i+ gives every person an equal chance oF being in dhe  somple .

c) Jasmine wants to interview 15 of the 150 girls at her rugby club, who are split into
5 different age groups.
The rogby clvb can be spht 1nto age 3roup5)wlnich need 1o be
token into account.
stratified  sampling should be used becavse of these sub-grovps.

Random or 3331‘&mod-"£ 5“’”?‘;”3 con then be “PPI;eA' to each sub-grevp (Strata)

This will represent each dge 9rovp egua”y.

d) Harley needs to select 10 students from his maths class of 50. He uses a class
register to choose his sample.

The class does not need 1o ke 5)7)]-) nto 5Ub'\9roupav
There Fore  random samp]?nj would, be most appropr?a‘}e.

This 15 because it gwes every person &N € ual thance ofF be}ry n the fmmp)e.

O www.pmteducation Q@ @) PMTEducation



PMIT

resources-tuition-courses

Section C

Josie wants to find out whether the people in her village approve of the new building
development. She has the following information and wants to select a sample of 40

Worked Example

people using stratified sampling. Complete the table to show how many people
should be chosen from each age group.

Age(A) | 10<A<20 | 20<A<40 | 40<A<60 | 60 <A <100 | Total

TLEE @ 140 260 300 100 800
people

Number of

people in 40
sample

Step 1: Recall the formula for stratified sampling.

Number of items chosen from each strata =

Size of strata

Step 2: Apply the formula to the information in the table.

140
10<A4<20: — X 40
800
260
20<A<40: — X 40
800
300
40<A<60: — X 40
800
60 <A4<100:

I
~

13

100
— X 40 =5
800

Size of population

X Sample size

Check that your calculated values add up to the sample size: 7 + 13 + 15 + 5 = 40.

Step 3: Complete the table.

Age(A) | 10<A<20 | 20<A<40 | 40<A<60 | 60<A<100 | Total
Number 140 260 300 100 800
of people
Number
of people 7 13 15 5 40
in sample
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Guided Example

Matt is carrying out a survey on the students in his school who study English.
Complete the table below to show how many students from each year group should

be included in his sample.

Year Group | Year7 | Year8 | Year9 | Year10 | Year 11 | Total

Number of
people who 560 440 250 300 450 2000

take maths

Number of
people in 200
sample

Step 1: Recall the formula for stratified sampling.

No. ofF items chosen _ s12e of strata < sample size
From each strata oire of popu)u}ior\

Step 2: Apply the formula to the information in the table.

. 1. 4950 ,900=45
chr 7 5;0000 x 700 = 5&) Year | To000 x2
1
Year 3. 419 _,1200 =44
1000

Year 9. 1000"20

- %00 -
0 . 200 =30
Year | 500 " 3

Step 3: Complete the table.

Year Group | Year7 | Year8 | Year9 | Year10 | Year11 | Total

Number of
people who 560 440 250 300 450 2000

take maths

Number of
people in 56 4 4 75 10 4 5 200

sample

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

5. Alice visits 100 people in local cafés.
She takes a sample of 10 people to investigate what people like to drink.

Café A | CaféeB | Cafée C | Total

Number of people in the cafe 30 20 50 100
Number of people in sample ? 2 S 10
CaFé A _3,0_,(,0:}
100

Cafe BT 22 xo=2
100

" - 50 =
Cafe C1 2510 5

Emmilé wants to interview people at a football game. She needs a sample of 40
people from a population of 800.

Men | Women | Children | Total

Number of people at the game | 420 180 200 800

Number of people in sample 21| 9 |0 40

Men o 429 40 =7
700

Women . 180
800

x40 =9

children: 200 <40 = 10

300

/
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7. Richard has obtained the following information from a colleague at work. Fill in the
table so that every cell contains the correct number of fruits.

Apples | Bananas | Pears | Lemons | Oranges | Total /1
3 /
Number of fruits | 250 | v 200 |7V 150  |1000 ¥
in the shop 300 100
Number of fruits 10 12 8 4 6 40
in sample
- 2560 250
APP)eﬁ . ";K‘IO: 10 = = -Iq 50 X =1000
Y - J S =100
Lemons Z5ox40=% o © Y
Oranges - 150 L g90=b 1%0-]%0-|00-200-2~-250=0
1000 300-2 =0
2 =700
Dananas. 300 <40 =1
(000
8. The table shows information about the shoe size Si Number of
of 50 football players chosen at random from 1ze players in sample
Manchester United. There are 600 football
players at the club. 5 10
Work out an estimate for the number of players at 6 10
the club who have size 7 feet.
7 15
x x50:|5"? l:éixboo
O 0
©0 8 15

50 xX= I%O

9. A sample of 250 apples is chosen at random from a supermarket. There are 5000
apples total in the shop.

If 800 apples in the supermarket are in bad condition, how many apples in the
sample would be expected to be in bad condition?

No. of 1tems chosen
From each strata

' of strad .
size of e sample size

912¢ of pop Jation

5000 X 250=40

y,
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