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Concept & Series Design

Great design doesn't just frame content — it defines it. It shapes
perception, strengthens identity and ensures your message connects
with its audience. We work in close partnership with authors, editors
and publishers to create distinctive, market-ready designs that elevate
content and give every series a clear, compelling voice. The result

is beautifully crafted material that not only informs and inspires, but
stands out in a competitive marketplace.

Page Make-up & Typesetting

Books are our expertise — in print and digital alike. With over 45 years
of experience working with publishers, we understand the commercial
pressures, technical demands and production workflows that drive
successful projects. From complex XML processes to traditional
manuscripts, we deliver accurate, efficient and production-ready

files you can rely on. Our focus on quality, consistency and deadlines
ensures your publication moves smoothly from concept to completion.
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> Chapter 1

Data and its
Collection

BY THE END OF THIS CHAPTER YOU WILL BE ABLE TO:

classify data and variables according to their type

*  know the terms associated with different types of sample and understand the sampling methods used to
obtain them

* understand that some sampling methods can be biased

*  use arandom number table to select a simple random, systematic or stratified sample

«  use open and closed questions in a survey

. __d
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GETTING STARTE

What do you already know?

" P N N b
© When a quantity, N, is divided in the ratio a: b, the two shares are ﬁb * Nand " x N

= When anumber is rounded, there are lower and upper limits for the original number.

Check your skills
1 Find the greater share when:
a  2.7kgis divided in the ratio 1:2
b 63.21cmis divided in the ratio 4:3
¢ $420 s divided in the ratio 3: 11
2 Aninfluenza virus has so far infected exactly 8567 people.
a  Write down the number that will appear in a newspaper article, if the journalist approximates the
number of infected people to the nearest hundred.
b One week later, the journalist writes a second article in which she reports that, to the nearest ten,
9320 people have now been infected by the influenza virus.

Find the least and greatest possible number of infections that could have occurred in the week between
the first and second articles.

Data is something we use all the time, but what is it? KEY WORDS

Data are pieces of information, and a set of data is a collection facts and statistics that
are gathered together and analysed to help answer questions. Data are often collected raw data
to investigate people’s opinions and behaviours, or to discover the characteristics

and qualities of objects. This might be to help national and local governments make
sensible decisions about spending on public services, or for quality-control testing in qualitative

quantitative

manufacturing industries. discrete
Imagine you want to answer one of these questions: continuous
¢ What do the people living in your town think about a plan to build a new census
road nearby? )
- . . . population
*  Which internet service provider gives you the best value for money?
sample

* How much did your friends and family enjoy their meal at a restaurant?
) ) representative
To answer these sorts of questions you need to collect some data. This can be done by

carrying out a survey. Before you carry out a survey, you will need to decide what data bias

to collect and how you will collect it. For example, you can: sampling error
*  useinterviews and questionnaires sampling frame
*  make observations and measurements questionnaire

*  collect responses online by asking customers to rate services and products. open question
When you look at the results of a survey that has been completed by another person closed question

or by an organisation, you should think about whether the people who carried out the

survey are prejudiced or if they might be trying to influence you in a certain way.

~
|

1 Data and its Collection

Exercise 1B

1 Asample of 11 people is chosen from 431 people who work outdoors and
754 people who work indoors.
Calculate the number of people that are selected from cach group, if the sample is
stratified by place of work.

2 Omar wants to investigate the musical preferences of the students in Stages 10
and 11 of his school using a stratified sample of 30. There are 368 students in the
population and there are 205 students in Stage 10.

Find the number of students in Stage 10 and the number of students in Stage 11
that should be in the sample if it is to be representative in terms of school stage.

3 The two-digit random numbers in the table are used to select a simple random
sample of five from a list of 40 names that are numbered from 00 to 39.

34 (411 55)67)|04]70 (822609223
12[09 (3827|0927 [12]09]38]12
57|61 [24[50(94]17[02] 312436

a  Explain why the first row of numbers cannot be used to select the sample.
Explain why the second row of numbers cannot be used to select the sample.
< Use the third row to select the required sample and list the numbers of
those selected.
4 Various samples are to be selected from a list of the names of 25 boys and 35 girls.
The boys are numbered from 00 to 24, and the girls are numbered from 25 to 59.

The two-digit random numbers in the table are used to select the samples.

07| 6377 (20|07 |68 |94 37|63 22
41 [ 6710326 (19|24 |80 13|71 |37
03 | 28 [ 67 [43 | 11|70 34|49 (25|73

Starting at the left and moving along a row, use:
a the first row to select a simple random sample of four children
b the second row to select a simple random sample of two boys and three girls
¢ the third row to select a systematic sample of six children.

5 A population consists of 80 cars. There are 47 electric cars, numbered from 00 to
46 and there are 33 petrol cars numbered from 47 to 79.

The random two-digit numbers in the table are used to select samples from
the population

1313681 (45|06 |27 (22|58 34| 55|71 2097|4577
78| 62| 18 | S1 | 03[ 99|31 |57 |29]46 16|92 102356
04 | 178290 |48 (3723|3848 | 17|21 |89 (197784
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SELF-ASSESSMENT

For most of the questions in Exercise 2A you needed to carry out a calculation,
but for some questions you had to give an explanation or an answer in words.

Give yourself a tick for including your working in the calculation questions and
a tick for including a reason in the explanation questions. How successful were
you at answering these different types of question?

Do you find it easier to do calculations or write explanations?

Can you think of any strategies to help you improve your answers to each type
of question?

INVESTIGATION

In the tip for Worked example 2.5, you saw how the number of favourable
outcomes or selections can sometimes be used to multiply a probability.
This often reduces the amount of working you need to do.

In this activity, you will think about the number of selections of 2 people that
can be made from groups of different sizes:

How many
Group Selections of different
size (n) 2 people selections of
2 people? (s)
2 Aand B 1
Aand B
3 Aand C 3
BandC
AandB  BandC
4 AandC BandD 6
AandD CandD

Here are the results in a table:

[Group size (n) [1]2]3]4]s[e]7]8]9]0]1]12]
[Number of selections(s) | | 1[3[6¢| [ [ |




Tech-Set Ltd Portfolio | Page Design | 2026

> CAMBRIDGE IGCSE™ STATISTICS: COURSEBOOK

Exercise 3B
1 A group of doctors are cach asked how many children they have. Their responses are:
242010021302513102141¢0203

a  Show the data in a frequency distribution table.
Use row or column headings ‘Number of children (x)’ and ‘Number of
doctors (f)'.

b Copy and complete the following sentence by writing in two appropriate totals:
“These doctors have children altogether.”

c  Work out how many of these doctors have more than 1, but fewer than 5, children.

2 The numbers of students arriving late at a school during cach school day in June were:
53401 273314332430 5342
2 Display the data in a frequency distribution table.

Use rows or columns with headings “Number of late arrivals (x)’ and
“Number of days (f)".
b Add a third row or column, with the heading x/; to your table and insert the
cight appropriate values.
c  Include two totals in your table and explain what each of them represents.
d  Find:
i the most common number of late arrivals
the number of days on which there were fewer than 4 late arrivals
the number of days on which there were 5 or more late arrivals.

Caleulate the percentage of days on which there were exactly 3 late arrivals.

£ Albert arrived late in June more frequently than any other student. What is
the greatest possible number of days on which Albert arrived late in June?

3 The numbers of daily flights from an airfield during a period of 30 days are given
in the table.

s[e[7]s[oJw][ulr]
2 el s o a] ] o] i]s=3]

Write down the most common number of flights per day.
Find the number of days on which there were more than 9 flights.

Caleulate the percentage of days on which there were at most 6 flights.
Determine the value of p, given that there was a total of p flights during this
30-day period.

an oo

4 The following table shows the numbers of members of 40 clubs at a university.

HEREEED
s[s[ulo o] i 1 [s=a]

3 Frequency Distributions of | ped Data

WORKED EXAMPLE 3.4

Each adult in a group was asked to name their favourite drink.

Their responses are displayed in the (vertical) bar chart.

0

ults (frequency)

tea coffec juice milk water lemonade
Favourite drink

a  Work out the number of adults in this group.

b Calculate the percentage of these adults whose favourite drink is neither
coffee nor juice.

¢ Find the probability that the favourite drink of a randomly selected adult is
tea or lemonade.

Answers
a  Add together the frequencies of all the bars:
1047+5+4+3+1=30adults Can you think of

a situation where

it would be more

appropriate and

As a percentage of the total, this is % x 100% = 60% convenient to draw a
horizontal bar chart

_ number of favourable outcomes _ 10+ 1 _ 11 instead of a vertical

" total number of outcomes 30 30 bar chart?

'WORKED EXAMPLE 3.5

Each pupil in a class is asked how
many times they checked their
emails yesterday.

b The number of adults whose favourite drink is neither coffce nor juice
30~ (7+5) =18

¢ P(teaor

The results are displayed in the
bar chart.

Number of pupils (frequency)

0 1 2
Number of email checks

3 Frequency Distributions of Ungrouped Data

DISCUSSION

A statistician was asked to produce simple, unbiased diagrams to represent two sets of data to be used in a
magazine. The diagrams are to show:

* the proportion of a large budget that the government plans to spend on defence, education and health
*  the cost of borrowing (interest rates for bank loans) at three points in the year.

Here are the two diagrams produced by the statistician:

Cost of borrowing (% interest)

0

Jan May Sept
The magazine owner insists that these diagrams must be modified.
Here are the modified diagrams as they appear in the magazine:
25
g
£205
H
5
2
s
3
S
education
&health
20
Jan May Sept

Discuss the diagrams with your classmates, noting in particular:

how they have been modified

«  what has been achieved by modifying them

o the possible reasons why the magazine owner decided to modify them.

> CAMBRIDGE IGCSE™ STATISTICS: COURSEBOOK

CONTINUED
a  Give a five-number summary of these two sets of data in a table and also in two box-and-whisker diagrams.

b Write a brief comparison of the two sets of percentage scores.

Answers
a  For Class 10A, N =27:
0,is the 274" L 7th value; @, i the 272" L~ 14¢h value, and 0,is the 3(2747*” = 2lst value
So. 0, = 62%, 0, = 73% and 0, = 83%, which are circled in the diagram.
For Class 10B, N = 28:
0,is 22 = 75th value; 0,is the 2511 = 14.5th value, and @, is the 222 = 21 sth vatue

The 7.5th value is halfway between the 7th and 8th values. This means that Q, is halfway between 43 and 45,
s0 Q, = 44%. Similarly, 0, = 57% and Q, = 68%.

These three values are marked * on the diagram.

Five-number summaries (smallest and largest values and the three quartiles) for the two sets of data are given
in the table (which also includes the range and IQR) and in the box-and-whisker diagrams.

97-41=56 | 83-62=21
23 Jaa|s7]es[ o1 [or-23=68 | es-44=04 ]

Percentage scores
20 30 40 50 [ i 80 %0 100

e l—|:|:'—|

b The higher median for Class 10A suggests that they performed better on average than Class 10B.

The smaller range and smaller interquartile range for Class 10A suggest that they performed more
consistently than Class 10B because their scores are less dispersed.

200 )
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By the end of this topic you will be able to:

the key istics of rivers and the
processes at work in drainage basins
understand the processes involved in erosion, transportation, and
deposition in the context of river systems.
describe and explain the formation of various river landforms found
in the upper, middle, and lower sections of rivers
explore the advantages and risks associated with living near
river environments
investigate and explain how regions with issues such as flooding
and pollution have implemented sustainable strategies to address
these challenges.

> CAMBRIDGE IGCSE™ AND O LEVEL GEOGRAPHY: COURSEBOOK

Figure 0.27: How the spacing and shape of contour lines translate into the shape
of a landscape

Drainage density
Drainage of an area refers to features of both rivers and river valleys (Figure 0.28).
When you are identifying drainage features, there are a number of features to observe:

1 the presence or lack of rivers or lakes
2 names of the main rivers or lakes, or any main tributaries

3 the density of the drainage, an estimate of how many rivers there are and how
close together they are

the shape of the river valley
compass directions to state where the river or lake is found
the direction in which the main river is flowing
main confluence points (using grid references)

the length of the river valley

© ® N o oo

main river features such as waterfalls (where contour lines are very close together),
flood plains, meanders, ox-bow lakes, or braiding

10 the shape of the main river
11 evidence of human construction or activity (dams, river straightening)

12 the number of river valleys feeding into the main river.

> CAMBRIDGE IGCSE™ AND O LEVEL GEOGRAPHY: COURSEBOOK

Radial graph showing rainfall and temperature
—Rainfall (mm) —Temperature (Celsius)

120
December 120 February
80
November 4 March
October April
September May
August June
July

Figure 0.13: A radial graph

Map charts

You can use different types of graphs on maps to give information linked to a

location. Map charts (Figure 0.14) allow you to position your data in context. When
reading them, take time to determine the location being discussed and then what the
information is showing you.

You can use proportional symbols on map charts to represent data, Symbols of varying
size represent differing quantity. For example, Figure 0.14 shows energy consumption
by country in Europe. The size of the circle represents the energy consumed in relation
10 other areas on the map. A small circle represents a lower energy consumption than

a large circle. The key will indicate what the proportional symbol represents.

European Energy Consumption 2001

rgy Consumption
0 metric tons

o 1600
30000
172000
620000

: A map chart using proportional symbols to show energy consumption

Figure 0.1
by country

12 )

1 Rivers

1.5 Detailed Specific Example
The Mississippi River, USA

The Mississippi River in the USA is the largest river in the North American continent.
Its drainage basin extends over 31 states, covering around 15% of the land area of
North America. The river and surrounding basin are economically important; they are
used for agriculture, transportation, and the provision of clean water and energy.

Key
Drainage basin
Watershed Boundary

Source @): The Mississippi River basin

The Mississippi River experiences frequent and sometimes devastating floods.
This is not a new trend; flooding has always taken place along the Mississippi, and
the Great Mississippi Flood of 1927 remains one of the most destructive in the
country’s history.

TASK 1: Study Source @)

Discuss in pairs why the Mississippi’s tributaries contribute to
flooding downstream
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PROJE

Rising sea levels are threatening this Pacific paradise

Good luck finding Tuvalu on a map The Pacific paradise, located between Australia and Hawail s one of the smallest
countries in the world. ts nine tiny islands make up just 10 square miles. Its incredibly picturesque. But because of
climate change, i’ also incredibly fragie. The highest point in Tuvalu is only a few metres above sea level, so everybody
is aware that if changes happen in the sea, this will immedately affect lfe there; said Sean Gallagher, a photographer
and filmmaker who visited in March.

Tuvalu already struggles with the rising sea. Between January and March, ts seasonal‘king tides' cause severe flooding
Its been that way for decades. Water literally seeps up through the ground below; Gallagher said. This could happen in
minutes, and | witnessed many communities being suddenly flooded. Even the airport runway was underwater at times.

> CAMBRIDGE IGCSE™ AND O LEVEL GEOGRAPHY: COURSEBOOK

Time Between Billions in World Population Growth
Source: Population Reference Bureau
1 billion - 1800
2 billion - 1930 1
3 billion - 1960 [EEm33
4 billion - 1975 =15
&5 billon - 1987 [mm12
6 billion - 1999 112
7 billion - 2012 [E13
Forecast 8 billion - 2028 [EEI16
Forecast 9 billion - 2054 [EEEEI26
20 4o 60 80 160 120 140 160

problem for the future. It a crisis for today’

Locals told me that this is an increasing problem, and they worry about it getting worse as sea levels rise!
The encroaching sea brings with it a host of problems The country's limited farmiand can be poisoned by the salt

water: lts groundwater is at risk. And the sea's warming temperature presents a threat to the coral reefs that surround
the islands and the fish that live there.‘Climate change is having real-world impacts right now; Gallagher said. s not a

Source (: A 2019 CNN news report about the impacts of sea level rise on Tuvalu

Read Source B. Imagine your class are a team of

Stakeholder analysis

hired by the.
of Tuvalu to develop a sustainable management
plan to mitigate and adapt to the impacts of
climate change.

Your task is to assess the current situation, propose
effective strategies, and create a management plan
that considers the unique geographical, social, and
economic context of Tuvalu. You will then present
this as a class. You should conduct your research
online and produce a slideshow to present.

The class could split into the following
research groups:

Initial assessment

Research and evaluate the current impacts

of climate change on Tuvalu, focusing on key
indicators such as sea level rise, temperature
change, and extreme weather events. |dentify
vulnerable areas, industries, and communities.

Identify key involved in or affected
by climate change in Tuvalu. You should include
government agencies, local communities,
non-governmental organisations (NGOs), and
international organisations. Assess their interest
in, influence, and potential contributions to the
management plan.

Risk assessment

Conduct a comprehensive risk assessment
considering both short-term and long-term impacts
of climate change on Tuvalu. Rank the risks based
on their severity and potential consequences.

Mitigation and adaptation strategies
Research and propose a range of mitigation and
adaptation strategies that suit Tuvalu’s specific
needs. Rank the strategies based on their
effectiveness and cost.

190

Years

Source @): A graph showing the number of years to add an additional one billion
people to the world

10
9
g Low-income
z countries
57
6 Less
T developed
g5 countries
4
33
<2
1 High-income countries
0
1950 1970 1990 2010 2030 2050
Years
Source @: Differences in population growth and projected growth in LICs and

HICs between 1950 and 2050

TASK 1: Study Sources @) @

a  With the help of Sources A and B, briefly describe the growth of the
human population over time.

b Ittook all of human history until around 1800 years for the world
population to reach one billion. How many years did it take for the
world's population to increase from:

n?

on?

i one to two bil

i six to seven bil
¢ By 2100, there are likely to be over three billion more people living in the
world than today. Suggest two problems which this could cause.
Explain why you think each of these problems will be difficult to solve.
d  The figures for 2100 are an estimate. Explain why it is difficult to predict
exact population numbers for the future.

214 )
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6.4 Causes and impacts of migration

Migration is the movement of people across a specified boundary to establish a new
permanent place of residence. Sometimes this happens across a country’s borders.

This is known as international migration. A migrant who has moved out of their country
is called an emigrant. A migrant who has moved into a country is called an immigrant.

There has been significant growth in the numbers of people migrating across
international borders in the 21st century. In 2020, according to the United Nations
Population Fund, 281 million people, or 3.6% of the world’s population, were living
outside their country of origin. The impact of migration has affected every country
cither as a place of origin, a place of transit, or as a destination. These consequences
are demographic, economic, social, cultural, environmental, and political.

Causes of migration

The reasons for migration are diverse. People migrate due to various push and pull
factors (Table 6.5). Push factors are negative factors that encourage or force people to
move from a place. Pull factors are the perceived positive factors that encourage people | Push factor:

1o move to a place.

Voluntary migration occurs when people freely choose to move, For example, to
join their family members, to get a better job, or to improve their lifestyle. Globally,

most migrants are economic migrants, seeking work and social opportunities. They aplace.

often send money back to their family, known as migrant remittances. In 2019, the Pull factor: the
International Labour Organization estimated that, globally, there were 169 million perceived positive
international migrant workers, making up nearly 5% of the global labour force. Factors that

Forced migration occurs when people have no choice but to move. For example, they
may be escaping from political conflict (including religious or ethnic persecution) or
because of the effects of environmental disasters. A refugee is someone who has a well-
founded fear of persceution for reasons of race, religion, nationality, political opinion,
or membership to a particular social group. They cannot safely return home and are
therefore specifically defined and protected in international law. Today, some 52% of all
refugees originate from only three countries: Syria, Ukraine, and Afghanistan. Some
people leave their country and apply for residence in another country, secking asylum
under international law. They are waiting for a decision on their asylum claim in the
country they have fled to but haven't yet been legally recognised as a refugee.

Forced migratiof
usually as a result of conflict or persecution.

Refugee: a person who has fled their home to escape persecution, conflict,
violence, serious human rights violations, or other events seriously disturbing
public order, and who seek safety in another country.

: the involuntary movement of people away from their home

KEY TERMS

International
migration: the
permanent
movement of people
from one country to
another country.

Emigrant: a person
who leaves their
country of origin
to live in another
country permanently.

Immigrant: a person
who moves to a
foreign country to live
there permanently.

negative factors that
encourage or force
people to move from

encourage people to
move to a place.

Voluntary migration:
when someone
chooses to move
usually for better
opportunities.

Economic migrant:
a person seeking
work in another
country.

Remittances: the
money or goods
that migrants send
back to families and
friends in origin
countries.

Asylum seeker: a person who has left their country and is seeking international
protection from persecution or human rights violations in another country

(but hasn't been legally recognised as a refugee).

230 )

Geographical enquiry

Investigating dune vegetation

Investigating changes to vegetation as you move away from the highwater mark can
give you insight into how plants colonise dunes and coastal zones. We can use transects
and quadrats to study the distribution of organisms in an area along a straight line.

Using a transect and quadrats

A transect is a physical line that is used to analyse a change within a habitat. For example,

a piece of string placed along the ground. By analysing the habitat along this line, you

can observe and record the habitat that occurs at regular intervals along the transect

(Figure 11.9). This data can then be recorded on a graph.

Using a transect for investigating dune vegetation, take the following steps to measure

changes in vegetation:

1 Youwill need a pen, paper, table to record data, quadrat, and a long tape
measure/rope.

2 Working at a right angle to the highwater mark, lay out your tape measure/rope.

3 Using the quadrat, at predetermined distances (for example, every five or ten
meters), count the number of individual plants and the different number of plant
species you find in each quadrat (Figure 11.9). Where the plants are too dense to
count, you can work out % cover of the plants by estimating how much of the
quadrat that plant type covers.

4 Record the data for each quadrat, including the distance from the highwater mark
each time.

5 Analyse the data to determine how vegetation density and diversity changes as
you move away from the highwater mark.

¥ v v ¥ 90

Y v ¥X

Quadrats \fF

Transect

4 4
v Y %
Sea Beach ¥ v W V¥

Marram grass

Figure 11.9: A transect running from the highwater mark up to the dunes, showing
the placement of quadrats along the transect to sample plant diversity and density

a Design a table to record the data recorded along a transect 100 metres
long, where you are sampling every 10 metres.

b In pairs, discuss how you think vegetation will change as you move away
from the highwater mark. Write down two bullet points suggesting how
you think it will change.

KEY TERM

Quadrat: square

frames of a known
size, such as 1m?,
that geographers

place on the
ground to measure
abundance of plants

or organisms in
an area

397 )
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n Electricity

> 6.1 Which materials conduct
electricity?

We are going to...

Getting started

1 Name the of the circuit bered 1,2,3and 4.
2 What is the function of the component 4?
3 Why does the lamp light up in this circuit?

6 Electricity

Continued

Step 2

e« Check that your circuit works.
Hold the wires and clips where
they are covered in plastic. Allow
the crocodile clips to touch.

« If the lamp lights up, the circuit
is complete. If the lamp does
not light up there is a break in
the circuit. Check that you have
connected the wires properly.

« If you separate the crocodile clips, you break the circuit and
the lamp goes out. This is your testing equipment. You will
use the same testing equipment to see which materials
allow electricity to pass through.

« Before you begin, predict which materials will allow electricity to
pass through and which will not. Record your predictions in a table
like the one below. Place a tick v in the 2nd or 3rd column.

Step 3
o Test each material. Hold one crocodile clip at one end of the object.
Hold the second crocodile clip at the other end of the object.
e If the lamp does not light up you can try again to make sure.
* Record your results by placing ticks v in the last two columns of your table.

> 6.2 Does water conduct electricity?

We are going to...

distilled water

pure water

Getting started

If we put salt into water and stir it, what
happens to the salt?

2 How can we test to see if a material conducts
electricity or not?

Is water pure?

Water from a river or the tap is not pure water.
It has salts dissolved in it. Distilled water is
pure water. Distilled water is water that has
been boiled and the steam has
been allowed to cool down to
form liquid water again. This
water is distilled water and
contains no salts.
All living things contain water.
Our bodies are about 65% water!
This water has salts dissolved

in it so it is not pure. ‘

128 )
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6 Electricity 6 Electricity

Check your progress

146




Tech-Set Ltd Portfolio | Page Design | 2026

Customer: Cambridge University Press (CUPA)

Primary Science Workbook Series
Typesetting and Page Design

> 4.1 Parts and functions of the
digestive system

Focus

1 Label the diagram of the digestive system. Use these words to help you.

small i

mouth large intestine anus

4 The digestive system

2 a Match each of the labelled parts in question 1 with its function (A-F)
listed in the table. Write the name of the part next to its function.

Part Function

A Pushes food into the stomach

B Mixes food with digestive juices

C Absorbs water and some minerals into the blood

D Chews food and starts digestion

E Removes undigested food from the body

F Breaks food down into very tiny particles

b The functions in the table are not in the same order as they happen in the body.
Write the letters of the functions in the correct order.

Practice

Sofia’s group made a model of the human digestive system in the picture.

finger of rubber glove =

balloon =

plastic pipe =

pantyhose (tights) =

open end =

> 52 )
4.2 Balanced diets 4 The digestive system
> 4.2 Balanced diets Challenge
Focus
1 Tick () the True or False box for each of these sentences.
Ingredients
salt, starch and spices
a A balanced diet gives us all the foods we 400g Ingredients
need to grow and be healthy. D D Tuna fish, water, salt 1859
b Proteins build the body. D D
¢ We should eat as much sugar as possible to
give us energy. D D
d  Vegetables and fruits contain vitamins and
minerals our bodies need. D D
2 Look at the pictures of different foods.
Beans with tomato sauce Tuna in water
@ @ @ 5 List the different food groups found in the can of beans.
=
chocolate eggs bread noodles
W “ @3‘ 6 Explain why you need to eat foods containing proteins.
brown rice fried chips tomato fish
a2
ONe)
MOWO
green beans chicken watermelon cookies cooking oil 7 Budiate 100g of beans.
a How much protein did he eat?
a the foods that contain carbohydrates in yellow.
b the foods that contain proteins in red.
c the foods that are fruits and vegetables in green.
55 > 58 >
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Convincing Arguments

Unit at a Glance

Required Lessons: 15
Optional Lessons: 0

Suggested pacing for
each lesson s at least
45 minutes.

Alignments

Addressed
G-C0S9, G-CO.10, G-COAM1, G-GMD.6
Assessed

Check Your Readiness
762,86.2,8658G7

End-of-Unit Assessment

G-C09, G-CO.10, G-COM, G-GMD.6

Sec

n Learning Goals

Section A

+ Determine what information is known and what information is
needed to solve a problem involving triangles.

+ Justify informally and use the Triangle Inequality Theorem.

SectionB

+ Label diagrams in order to write precise conjectures.

« Prove theorems about lines and angles.

Section C

+ Critique others'justifications about quadrilaterals.

+ Use previously proven theorems to write new proofs
about quadrilaterals.

Formative
+ Lesson Cool-downs

+ Lesson Practice Problems
+ Check Your Readiness

« Section A Checkpoint

« Section B Checkpoint

« Section C Checkpoint

+ End-of-Unit Assessment

Unit1  Convincing Arguments

{ Unit Materials

Provide access as needed throughout

+ Hinch strips cut from card stock with

Markers: Activity 1

evenly spaced holes

Copy the two sizes of strips on
different colors of card stock so
that students can see at a glance
whether the two strips being used
are congruent or not.

After the strips are cut, punch holes
asindicated in each segment

A standard hole punch makes holes
that are a lttle larger than needed
for the metal paper fasteners,
causing the cardboard strips to
wiggle around. If possible, find a
way to punch holes that are slightly
smaller than the size of a standard
hole punch. A commercial version
of these materidls is available,
sometimes called “geo strips”.
Chart paper

Geometry toolkits (HS)

Index cards to use as straightedges,
compasses, tracing paper, blank
paper, colored pencils, and scissors.
Note: “Tracing paper” is easiest

to use when it's a smaller size.
Commercially available “patty
paper” is 5 inches by § inches and
ideal for this. If using larger sheets of
tracing paper, consider cutting them
down for student use.

Graph paper

Internet-enabled device

Markers

Math Community Chart

Metal paper fasteners,

Clear protractors with no holes and
with radial lines printed on them
are recommended.

Protractors

Rulers

Sticky notes

Chart paper: Warm-up
Sticky notes: Warm-up

6-12 Blank Math Community Chert
(1 copy for every 30 students 2 x 50):
Warm-up

Do Any Three Lengths Make a
Triangle? Handout (1 copy for each

Geometry toolkits (HS): Activity 2

Geometry toolkits (HS): Activity 1,
Activity 2

Graph paper. Actlwlv1
Protractors:
Graph paper: o lv 2
Protractors: Activity 2

Math Community Chart: Warm-up,
Cook-down
Sticky notes: Warm-up

Quilt Questions Information Gap
(1 copy for every 2 students 2 2):
Activity 1

Math Community Chart: Warm-up,
Cool-down

Geometry toolkits (HS): Activity 2

Name That Image Cards (1 copy for
every 2 students 2.2): Activity 1

Math Community chm: Lesson,
Warm-up, Cool-dowr

Sticky notes: Warm-

Geometry toolkits (HS) Cool-down

Geometry toolkits (HS): Warm-up

Lots of Lines (Part 1) Hundoux (1 copy
for every 2 students 2. ity 2

‘Hinch strips cut from card stock
with evenly spaced holes: Warm-up,
Activity 1

Math Community Chart: Warm-up,
Cool-down

Metal paper fasteners: Warm-up,
Activity 1

Brace Yourself Cutouts (1 copy for
each student 2): Wa
Brace Yourself Cu(outs (1 copy for
each student 2): Acti

Internet-enabled device: Warm-up
“Hinch strips cut from card stock with
evenly spaced holes: Activity 1
Geometry toolkits (HS): Activity 1
Metal paper fasteners: Activity 1
Rulers: Activity 1

Brace Yourself Cumms (1 copy for
each student 2): Activity 1

INTEGRATED MATH 2 + UNIT 1 + UNIT MATERIALS

Unit1 Convincing Arguments

Unit Materials

Lesson

Materials Needed (continued)

Materials to Gather

Materials to Copy

15

+ Hinch strips cut from card stock
with evenly spaced holes: Warm-up,
Activity 1, Activity 2, Cool-down
Chart paper: Warm-u

+ Brace Yourself cmuts (1 copv for
each student

. Brace voursef Cutouts (1 copv for
each student 2): Activity 1

+ Math Community Chart: Warm-up,
Cook-down

+ Metal paper fasteners: Warm-up,

Activity 1, Activity 2, Cool-down

Protractors: Activity 1, Activity 2

+ Rulers: Activity 1, Activity 2

Note on materials

For many activities in this unit, students have access to a geometry
toolkit that includes many tools that students can choose from
strategically: compass and straightedge, tracing paper, colored
pencils, and scissors. In some lessons, students will also need access
to a ruler and protractor. When students work with quadrilaterals,
instructions for making T-inch strips cut from cardstock with evenly
spaced holes are included. These strips allow students to explore
dynamic relationships among sides and diagonals of quadrilaterals.
Finally, there are some activities that are best done using dynamic
geometry software, and these lessons indicate that digital materials
are preferred. Students have the opportunity to choose appropriate
tools in nearly every lesson as they select among these options. For
this reason, this math practice is highlighted only in lessons where it's
particularly noteworthy.

Starting in the first section, a blank reference chart and reference
material from a previous course are provided for students, and a
completed reference chart is provided for teachers. The reference chart
is a resource for students to refer to as they make formal arguments.
To model clear communication with mathematical language, point
students toward particular entries by describing their content instead
of by number. For example, say “definition of ‘congruent™ instead of
“definition 2." Students will continue adding to the reference chart
throughout the course. Refer to the Course Guide for more information.
These materials use words rather than symbolic notation to allow
students to focus on the content. By using words, students do not
need to translate the meaning of a symbol while reading. To increase
exposure to different notations, images with given information
marked using ticks, right angle marks, or arrows also have a caption
with the symbolic notation. Feel free to use the symbolic notation
when recording student responses, as that is an appropriate use

of shorthand.

This unit intentionally allows extra time for students to learn new
routines and establish norms for the year.
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Check Your Readiness 6 Problems

Teacher Instructions

Students will need a protractor. We
recommend making available

scientific calculators. Time Travel video
Problem 1 Addressing 8.6.7 Checkpoint 1 =
L 1 What's Up, Triangle? 9
Nerrative esson at's Up, Triangle
in this problem is f 4: Big Angles, Long Lesson 2 ATriangle’s Sides 29
Sides. Small Angles, Short Sides.
Thisitem B how to use Pythagorean Theorem on a Lesson 3 There's an Inequality Describing Any Triangle's Sides 37
right triangle. If thisitem, review the Pythage Theorem Lesson 4 Big Angles, Long Sides. Small Angles, Short Sides 47
during the Activity Synthesis of the acti Which Three Go Together?: Tri-angles." First Optional Viewing:
Lesson 5 Unknown Angles 60 Before Lesson 5,
. N show this video to i
Here is right triangle ABC. Lesson 6 Quilt Questions 72 introduce the content. i

ilclass.com/1/1006900

b Please log in to the site {
before using the QR code or URL.
o m2ABC = 90° ° i

[
B
Find the length of side BC.

V75 (or equivalent)

Problem 2

Narrative

Addressing 8.6.5

in this problem is fi
Sides. Small Angles, Short Sides.

4:Big Angles, Long

In this unit students wil i gl
Angle Sum Theorem.

the Triangle

If most students struggle with this item, review the Triangle Angle Sum Theorem during
the Activity Synthesis of the activity Which Three Go Together?: Tri-angles.’

Here is triangle ABC.
B

D

A

e W0
c

What is the measure of angle B?

60°

Triangles and Proof Are Those Triangles Congruent?

Szttt "H"‘H‘HHHHHHHHHHHH

«  Determine what information is known and what information is needed + MLR8:

Access for Students with 1

m Learning Targets

Teacher Reflection Questions

+ Math Content and Student
Thinking: This unt reintroduces a
ot of mathematical vocabulary.
Referring to the reference chart
is one way students can build

Diverse Abilities

+ Action and Expression (A

- el

Access for Multilingual Learners

iscussion Supports + Identifya . i partsin

confidence using vocabulary.
How else will you continue to
support students building their
mathematical language?

+ Pedagogy: Which curriculum
resources are you using as you
plan lessons? In what ways are

to solve a problem involving triangles.
« Justify informally and use the Triangle Inequality Theorem.

Section Narrative

they helping you use student
thinking to drive the learning
during the lessons?

+ Access and Equity: What
students would benefit from the
Stronger and Clearer Each Time.
routine in Lesson 3, Activity 1
Make It Mathy?

Alignments

Building On
762,765, 8.G Cluster2, G-CO.8
Addressing

G-GMD.6

Building Towards

A-CED3, G-CO9, G-CO.10,
G-COM, G-GMD.6

Mathematical Practice

MP1, MP3, MP4, MP5, MP.6, MP,
MP8

In this section, students explore properties of triangles. The first three
lessons of this section are purposefully paced to allow class time to learn
foutines and build math community.

First, students make observations about possible side lengths of a triangle
and practice communicating their ideas. Next, students write the Triangle
Inequality Theorem as a conjecture, an initial step to the proof writing
students will do in this unit. In the following lesson, students write the
Triangle Inequality Theorem as an explicit mathematical statement,
informally justify their ideas, and practice using the theorem in a problem in
which they engage with aspects of mathematical modeling.

In the next three lessons, students explore what happens to sides in
atriangle as the angle opposite that side changes. This leads to an
understanding that longer sides are across from larger angles and vice
versa. Students review angle pairs and triangle properties to solve for
unknown angles in figures made up of several triangles and use those
angles to make conclusions about the sides of the triangles. Students

end the section with an Information Gap designed to solidify their

Go online to find all the digital

this section: lessons,
practice problems, and assessments.
Please log into the site before using
the GR code or URL.
ilclass.com/r/28501923

of triangle properties and to build their communication skills.

A

ar 5 7

(Warm-up)
Instructional Routines

+ 5 Practices (Activity 2)
Required Materials

Materials to Gather
- Geometry toolkits (HS) (Warm-up)

Required Preparation

Prepare sentence frames to support

discourse. (Activity 2)

theorem that proves two triangles
are congruent.

Identify corresponding parts
congruent figures.

Use the triangle congruence
theorems to prove (in writing)
figures are congruent.

congruent figures.

Icanidentify the triangle
congruence theorem that proves
two triangles are congruent.

+ lcan use the triangle congruence
theorems to prove two triangles are
congruent.

Alignments

Building On
G-CO8
Addressing
G-com

Building Towards
G-COA0,G-COM
Mathematical Practice
MP1

Lesson Narrative

In this lesson, students review triangle congruence criteria and practice writing
proofs that use triangle congruence theorems. Students begin by identifying

parts in a pair of cong i d practice naming the
theorem that proves the triangl t. Stud i ice in
the following activity with pairs of triangles that aren't necessarily congruent. Finally,
students use triangle congruence theorems to write a proof about two triangles
formed by the diagonals of a quadrilateral. The proof can be written sing any of
the three triangle congruence theorems. Students who complete a proof early will
be asked to try the proof using a different congruence theorem, which encourages
them to make sense of the problem and persevere in solvingit.

Lesson Timeline

Let's identify congruent triangles and
corresponding parts.

Warm-up. y1

L
® O

Lesson Synthesis Cool-down

Activity 2
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UNIT 1 PRINCIPLES AND APPLICATIONS OF BIOLOGY

1.1 Structure and function in eukaryotic
cells

Unit 1
Principlesiand
Application
of: Biology:

Introduction

’ - All plants and animals are made up of eukaryotic cells. Each cell has within it
Did you know? structures called organelles. Each organelle has a different function. The only
The current best sstimats is that the way the human eye can see these organelles is through a microscope.

ypical adult human body consist:

ut 30 tril o da Calculating magnification

rilion bacteria
Using a microscope allows you to see distinct cells that make up multi-cellular

organisms and to observe how the cells’ structure relates to their function
Electron microscopes show greater detail (they have a higher resolution) than
light microscopes because the detail you can see using a light microscope is

limited by the wavelength of light. Reproductions of images from microscopes
are called micrographs (Figure 1.1)

conds in one mill

ntific instrument

ur Suld

This unit sxp ores the key comporents of “ew will have aEpertunities 2o uge prirary research skille

nucleolus
solugical sEence. by carnyng ou. primery dala col eclion using appropriale
e SR — and elhical research relhodlalogy. You sheuld han o
wier s professionals nzed to understand the strusure Interprof your clata to elraw valid conclusioas. Specification focus
and workings o cells. v do Lhey il on Lhis
«nowladgs to undsrstand how the oody stays healthy, as  Ths esseat'al content of the Jnit st AL Uttrastructure and function of
well as undsrstand hew 1o dingnose arc treat discases e ———
andillnesses? How do sz entists and technisiane in the oY e o
fuud neUstry use thel ur derszanding uf the stiusture
and hm:uon/or planl zells 1o srabls LJhem Lo dsvslop food A | Strueture and function of se 3 and tissues ":m e
craps Ihal procuce grea er vields? —EE— photomicrographs »Figure 1.1 A transmission electron microscope (TEM) micrograph showing the
E B Slrue ure and funclisn ¢f bislogical malseulss 4 A13 Similarities and differences ultrastructure of a nucleus with a very prominent nucleolus.
Ihi unil exp ores bio ocical slruzl.res and rslaled . REIE between the structure and function of
fuction. Wha- arc the microseopie sfroUres of plant W SEllatalispeit ane enz s plant cells and animal cells To calculate magnification, you can use the equation
el o el S e S ABE G T EECED size of image (1)
and funstion of bio ogical moles.les, suzn as proteins, . magnification (M) = o TTo0° 0
water and nucleic acid? | 1w do veu test for thed HoWpeRitliEsassess e [of ceteend organeles rom mades | ¢ 0= et size (3
aregence in & sample? You will corpars e sliuslure 1 he il will be assessed Lhrouah ons examinalion of To calculate magnification convert /and A into the same unit.

and function of tissuss, such as the d“erences ir 50 marks lagting 1 hour. “his exarn'natior will be sst
23 foe clifforoat zoncts. and markar by extemnal sxaminers.

1000 (m)=1 (um), 1000 (pm) =1mm

Thiz it allows yeti to uae aritiz] thinking t The examination
demansrate your understanding of the prebem or issue inclusling multipls

e a rangje of questions
caloulations, short answrer and

Use the triangle shown in Figure 1.2 to rearrange the magnification equation.

ESSENTIAL CONTENT A Structure and function of cells and tissues

to be addraseec and make use of relsvant informat on extendes open tecponse. These qusstions wil ascess s « o Jude unit
Lo build idzas and argumenls. You should be able kawwlzdye and uaderslanding of lhe cunlenlin Lhis unil. ow your working and always include units.
analyss, nlerprel and evaluals informal’on Lo presarl Veu will nesd L apply your knowledgs Lo Ihe bislogica

P Figure 1.2 Triangle to rearrange

¥ magnification equation A cell has an observed width of 1.3mm
The cell has an actual width of 5.2 um.
Calculate the magnification used to observe the cell
Gonvert observed width from mm to ym: 1=1300
Divide: size of image (/) + actual size (A) = 1300 + 5.2 =

magnification = 250

12
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1.2 STRUCTURE AND FUNCTION IN PROKARYOTIC CELLS

Table 1.1 Structure and function of prokaryote organelles

T S S

Cell wall Prokaryotic cells are surrounded by a cell wall Protects and supports each cell.
made of peptidoglycan

Capsule Slippery layer outside the cell wall of some Protects the cell and prevents desiccation.

species of bacteria.

Ribosomes | Prokaryote ribosomes are smaller than Protein synthesis occurs at the ribosomes.
ribosomes found in eukaryotic cells. They consist
of two sub-units and they are not surrounded
by a membrane.
Nucleoid The nucleoid (meaning nucleus-like) is the: The nucleoid is the region where generic
irregularly shaped region that holds nuclear information can be found and controls
material without a nuclear membrane and where | cellular activity.
the genetic material is localised. The DNA forms
one circular chromosome.
Plasmid Small loops of DNA, Plasmids carry genes that may benefit the
survival of the organism.
Cytoplasm A thick, gelatinous, semi-transparent liquid The cytoplasm maintains cell shape and
stores chemicals needed by the cell for
metabolic reactions,
Plasma A phospholipid bilayer, with proteins embedded in | The membrane is selectively permeable
membrane | the layer. and regulates the transport of materials into and
out of the cell. Separates cell contents from the
outside environment.
An invag of the plasma Involved in DNA replication and cell division.
Involved in the excretion of exoenzymes.
Flagellum Along, thin part, similar to a tail, made from Helps an organism with movement.
several proteins, Can also act as a sensory organ to detect
temperature and pH changes.
Pilus Thin, rigid fibres made of protein that project out | Helps with adhesion and attachment to other
from the cell surface. cells or specific surfaces.
How Gi positive and G g bacteria resp

differently to antil ics
Microbiologists need to identify bacteria that cause infections correctly so that
they can decide the most effective treatment, such as the correct antibiotic.

Hans Christian Gram, a Danish microbiologist, developed a staining technique
to distinguish between two groups of bacteria: Gram-positive and Gram-
negative (Figure 1.6)

Each type of bacteria has a different cell wall structure and responds
differently to antibiotics. For example, penicilin stops the synthesis of the cell
wall on growing Gram-positive bacteria, but it does not have the same effect
on Gram-negative bacteria. Gram-negative bacteria have a thinner cell wall
and two lipid membranes.

ESSENTIAL CONTENT A Structure and function of cells and tissues

UNIT 1 PRINCIPLES AND APPLICATIONS OF BIOLOGY

GRAM-NEGATIVE GRAM-POSITIVE

FEREEEE outer

| lipoproteins

peptidoglycan

periplasmic ———

cytoplasmic.
membrane

» Figure 1.6 Gram-negative and Gram-positive bacteria.

% During the Gram staining technique, you add two stains to the bacterial smear:
crystal violet and safranin. When you observe a purple smear stain under
the microscope, it means that Gram-positive bacteria are present. When the
smear has retained the pink safranin stain, then Gram-negative bacteria are
present. This is because Gram-negative bacteria have thinner cell walls and
lipid that allow ethanol (applied during the method) to wash off all
the crystal violet purple stain and to then retain the pink safranin stain.

Produce a flow diagram of the Gram stain procedure and explain each step.

See Session 111 for more detail
about cell membranes.

Take it further

Analyse how the differences
between Gram-negative bacteria

and Gram-positive bacteria
mean that they are treated with
different antibiotics.

1.3 Structure and function of
specialised cells in organisms

Many organisms are multi-cellular, meaning that they are made from billions
of cells. Cells in a multi-cellular organism become specialised for different
roles with particular functions

Did you know?

Getting started

ell theory and this includes viruses,

Specification focus
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UNIT 3 PRINCIPLES AND APPLICATIONS OF PHYSICS

5

Investigate how the resistance of a light-dependent
resistor varies with the intensity of incident light using
the circuit shown in Figure 3.44.

1. Use the circuit shown in Figure 3.43 to investigate
the relationship between potential difference and
current through a resistor. Set the power pack to
12V, Vary the resistance of the variable resistor
and record the current through and potential
difference across the resistor.

1. Measure the current through and the potential
difference across the light-dependent resistor for
different intensities of light.

[

Use the equation R:—j to work out the
resistance. Plot a graph of resistance on the
vertical axis against light intensity on the
horizontal axis.

» Figure 3.43 Circuit diagram.

2. Using a digital tool, plot a graph of current on the
vertical axis against potential difference on the
horizontal axis. Draw a line of best fit.

3. The graph for this activity should be a straight line
passing through the origin. If it is, this means that
the current and potential difference are directly
proportional.

The resistance of the resistor is the reciprocal of
the gradient. Work out the gradient and hence the
resistance.

4. Take the resistor out of the circuit. Use an
ohmmeter to measure the resistance of the
resistor. Compare it with your calculated value.

> Figure 3.44 Gircuit for investigating resistance of a light-
dependent resistor.

3. Replace the light-dependent resistor with an LED
and the resistor with a variable resistor. Investigate
how the potential difference and current vary by
changing the value of the variable resistor.

Safety tip

10t touch the re
forit to

td

Using a digital tool, plot a graph of current on the
vertical axis against potential difference on the
horizontal axis,

Activity 3

use digital tools to plot a graph of resistance against
temperature, write a conclusion and evaluate your method.

Plan and carry out an investigation to show the effect of
temperature on the resistance of a thermistor. You can

Suggest how each of the following could be used in a device:

« thermistor + LED + light-dependent resistor  + photodiode.

13

ESSENTIAL CONTENT A Understanding waves and optical fibres

UNIT 3 PRINCIPLES AND APPLICATIONS OF PHYSICS

Electromagnetic spectrum

The parts of the electromagnetic spectrum are shown in Table 3.1 and
Figure 3.19. The regions for y-rays and X-rays usually overlap - the boundary
given in the table is approximate. For every frequency of radiation, f, you can
calulate a corresponding wavelength in a vacuum, 4, using the speed of light,
cin the wave equation, ¢ = fi.

Table 3.2 shows uses of some parts of the electromagnetic spectrum

Table 3.1 ies and gth of spectrum

Frequency range Wavelengths

30kHz (10°Hz) to 8GHz (10°Hz) | 10km to 100 mm
3 t0 300 GHz
300 GHz to 400 THz (10 Hz)

Microwaves 100 mm to 1mm

Infrared (IR) 1mm to 740 nm (10°*m)

Visible light 400 to 800 THz 740 to 370 nm
Ultraviolet 800 THz to 30 PHz (10 Hz) 370to 10nm

(uv)

X-rays 30PHz to about 30EHz (10°Hz) | 0.01t0 10nm
yrays generally > about 30 EHz generally < 0.01nm

<« increasing energy and increasing frequency

0.0001nm  0.01nm 10nm 1000nm  0.01cm 1em m 100m
. h ! ! .
infrared microwaves radio waves
radar TV FM AM
visible light

[
600nm 700nm

400nm 500nm

» Figure 3.19 The electromagnetic spectrum.
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Book 2 Number 8 1 Book 2 Number 8
N u m ber 8 For questions 13 to 18, write each number in standard form.
13 > 0543 14 » 00708

15 » 0.007 16 > 0.0009

In October 2024, the largest known prime number,
17 067 18 > 0.000707

2136279841 _ 1, was found by prime-hunter Luke Durant
on a cloud-based virtual machine. This is only the
52nd Mersenne Prime, a type of prime number that can

For questions 19 to 22, write each answer as an ordinary number.

h . 19> 102 x 104 20p 10°x 10
be expressed as 27 - 1, ever discovered, and the first to be ) | . .
discovered by the Great Internet Mersenne Prime Search in 21P (32107 x (4% 10%) 2P (@4x107) = @x107)
nearly 6 years. The number is over 40 million digits long,
more than 16 million digits larger than the previous record Exercise 2* For questions 1 to 6, write each answer as an ordinary number.
prime number. A roll of paper 87 km long would be needed 1> 10°x102 20 101x102
to print this r}umher out. Prime numb_ers this large could @ 3Ip 1024100 > 101-100
prove useful in the future for encryption.
5P 102+10% 6» 102-1071
Learning objectives For questions 7 to 10, write each number in standard form.
@ 7> 10+102 8P 102:107
W Write a number in standard form W Solve problems involving HCF and LCM op 101:102 100 104:10°
W Calculate with numbers in standard form W Compare ratios
W Write a number as a product of its prime factors W Find quantities using ratios For questions 11 to 18, write each number in standard form.
B Find the HCF and LCM of two or more numbers W Solve problems involving ratio D 11> Gx109? B 12> (=107
@ @D 13> (69x10%)+10* D 14> 10°+@2x109)
. . B 15> 6x1097? D 16> Gx10??
Basic principles
@D 17> (48x10)+107 D 18> 102:(5x107)

W 107 x107=10"+", 10" + 10" = 10”7, (10")" = 10" You will need this information to answer questions 19 to 21.

Multiples «  Cough virus is 9.144 x 10-°mm diameter.

W The multiples of 4 are 4, 8, 12, 16, ... i.e. the numbers that 4 divides into exactly. + Human hairis 5 x 102 mm diameter.

B When two or more numbers have the same multiple, this is called a common multiple. + Apinis6x10"'mm diameter.

Factors @B 19> How many viruses, to the nearest thousand, can be

M The factors of 10 are 1, 2, 5 and 10. These are the only numbers that divide into 10 exactly. placed in a straight line across the width of a
human hair?

W If two or more numbers have the same factor, this is called a common factor.
@B 20> How many viruses, to the nearest thousand, can be
placed in a straight line across the diameter of a pin?

Prime numbers

W Every prime number has exactly two factors: itself and 1.

@D 21> The radius of the nucleus of a hydrogen atom is
53 %1073 mm.

W The prime factors of a number are the factors that are also prime. How many hydrogen atoms would fit in a straight

line across the width of a human hair?

W 1isnota prime number as it only has 1 factor (1).

vty Book 2 Exam practice Book 2 Exam Preparation

Exa m practice: Sha pe and Space 10 A, B, Cand D are points on the circumference of a circle with centre O.

A
~ Diagram NOT accurately drawn
p+3r=2q-s
a  Workout s as a column vector. [E)]
b Calculate the magnitude of s. Give your answer to 1 d.p. 21 <

m The diagram shows a triangle ABC where 4, B and C represent @/
the positions of three villages. B \
C

C
Work out the sizes of the angles marked x and y.
Give reasons for all statements you make. 31
A
Ship A is 40km west and 50 km south of ship B.
a  The distance between the ships is given by V41,
B Find the value of 4. 21
B - ( 8 ) and BC = (’Z) b Calculate the bearing of ship 4 from ship B.
-3 6 Give your answer to the nearest degree. [21
Siri travels directly from 4 to B and then directly from B to C. North
or
Mikael travels directly from 4 to C.
All distances are in kilometres. B
Siri travels pkm further than Mikael.
Calculate the value of p to 3 s.f. [4] North
A
b
In the diagram, PAQ is the tangent at 4
y ) to a circle with centre O.
. Angle BOC = 112°
BCis parallel to 4D. Angle CAQ = 73°
/in 3Bi Work out the size of angle OBA.
AB=b,BC=c Show your working, giving reasons for any
a  Find, in terms of b and c, the vector CD. statements you make. [21
Give your answer in its simplest form. [21
b Apoint Plies on 4C such that BPD are collinear points.
Find the ratio of 4P: PC. 2
(4 (3 |
¢ Ifb= (1) andc= (0), find |CD|.
Give your answer as a surd in its simplest form. 21

14
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Authors’ introduction

Reactivity 32 - How Linking Questions
can oxidation states be
used to analyze redox
reactions?

Linking Questions are given in many of the Understandings. Linking Questions have a
number which indicates a link from the current chapter to another sub-topic, to Tools or to
the Nature of Science (NOS). These questions are designed as prompts to help you build a
grasp of unifying concepts and to stimulate further learning. Linking Question boxes can
be found in the margin next to the content they link to (see example on the left).

By their very nature, the Linking Questions make reference to different parts of the
course, some of which you may not have studied yet. As the questions can be asked in
cither direction, you may choose to consider them as part of the study of either or both
of the linked topics. You will again find that you are able to answer the question more
fully as your knowledge and understanding increase.

The Linking Questions are designed to lead to a thoughtful response. For this reason,

H IG H E R L E V E L we have given brief answers alongside the questions in the text, and hope these

stimulate further consideration of the question.

The Nature of Science

Throughout the course you are encouraged to think about the nature of scientific

[ J
knowledge and the scientific process as it applies to chemistry. Examples are given of
the evolution of chemical theories as new information is gained, the use of models
to conceptualize our understanding, and the ways in which experimental work is

enhanced by modern technologies. Ethical considerations, environmental impacts, the
. importance of objectivity, and the responsibilities regarding scientists’ code of conduct
fo r th e I B D-I p |.O ma P ro g ramme are lso considered here, The emphasis is not on learning any of these examples, but

on appreciating the broader conceptual themes in context. We have included several
NOS examples in each chapter, and hope you will come up with your own as you keep
these ideas at the forefront of your learning.

Catrin Brown, Mike Ford,
Oliver Canning, Andreas Economou and Garth Irwin

Key to feature boxes

You will find different coloured feature boxes interspersed throughout each chapter.
These are used to enhance your learning and how it applies to real world examples,
as explained below.

Nature of Science

As mentioned this is an overarching theme in the course. Throughout the book you will
find NOS themes and questions emerging across different topics. We hope they help
you to develop your skills in scientific literacy.

Nature of Science

Magnetism was used in navigation long before it was explained scientifically.
Historically, technology emerged before science. Materials were often used
practically long before there was an understanding of why they possessed
their properties.

In today’s world, the reverse is often the case, with scientific understanding
leading to technological developments, which in turn drive further
developments in scientific ideas.

Introduction to the particulate nature of matter STRUCTURE 1 -1

also be harmful but for different reasons. These three samples are all made from the
same particles: water molecules, H,O. The difference in physical properties of the three
states is explained by kinetic molecular theory.

Matter exists in different states as determined by the
temperature and the pressure

From our common experience, we know that all matter (elements, compounds, and
mixtures) can exist in different forms depending on the temperature and pressure.
Liquid water changes into a solid form, such as ice, hail, or snow, as the temperature
drops, and it becomes a gas, steam, at higher temperatures. These different forms are
known as the states of matter and are characterized by the different energies of the

particles.

23
}34333 0 Afourth state of matter,
% plasma, exists only

liquid gas at conditions of very

I!I‘J 3 high temperatures and
S pressures, such as those
2 Models of the particulate
S t f t t increasing kinetic energy of particles stars such as our Sun.
) Solid Liquid Gas
« particles closely packed | + particles more spaced « particles fully spread out
« inter-particle forces « inter-particle forces « inter-particle forces
strong, particles vibrate in weaker, particles can slide negligible, particles move
position over each other freely
« fixed shape * no fixed shape  no fixed shape

fixed volume fixed volume

no fixed volume

This is known as the kinetic molecular theory of matter as the three states are Depending on the

distinguished by the way the particles move. The temperature of the system is chemical nature of the
directly related to the average kinetic energy of the particles and the state of matter substance, matter may
at a given temperature and pressure is determined by the strength of inter-particle XD
forces that exist between the particles relative to this average kinetic energy. If the such as H,0(), or as
inter-particle forces are sufficiently strong to keep the particles in position at a given (ere a2 N )
temperature and pressure, the substance will be a solid. If not, it will be a liquid or a CI-in aqueous solution
gas. The different inter-particle forces are explored more fully in Structure 2. NaCl(ag). The term
particle is therefore
used as an inclusive
Challenge yourself term that is applied in
this text to any or all of
3. What evidence based on simple observations can you think of that supports the e 5 Gl g,
idea that water is made from discrete particles?
15
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Chapter 3

Algorithms on
Choose to start the tree at A.
graphs I

After completing this chapter you should be able to:

The arcs to consider are those linking A to another
vertex: AF(8), AB(9), AD(9), AE(11) and AC(12).
Add the one of least weight, 4F, to the tree.

e . L . .
® Use Kruskal’s algorithm to find a minimum spanning tree D Now consider arcs that link either A or Fto a

- pages 53-57 vertex not in the tree: AB(9), AD(9), AE(11),

® Use Prim'’s algorithm on a network to find a minimum AC(12), FE(12) and FB(15).

spanning tree -» pages 57-59
® Apply Prim’s algorithm to a distance matrix - 60-65
AP y" & 3 [-55 Add the arc of least weight, from 4 or F, that
® Use Dijkstra’s algorithm to find the shortest path between introduces a new vertex to the tree. In this case
two vertices in a network - pages 66-73 there are two arcs of least weight, 4D and AB.
® Use Floyd's algorithm - pages 73-79 You can choose either. In this case, AD is chosen.

The arcs linking A, Fand D to the remaining
vertices are AB(9), AE(11), AC(12), FE(12),
FB(15), DC(8), DE(14). The one of least weight is
DC.

Add AB to the tree.

The arcs linking 4, F, D and C to the remaining
vertices (Band E) are AB(9), AE(11), FE(12),
FB(15), DE(14), CB(10). The one of least weight
is AB.

The arcs linking 4, F, D, Cand B to the remaining.
vertex, E, are AE(11), FE(12), DE(14). The one of
least weight is AE.

Map apps model roads as arcs
fem| on a graph, and add weightings
depending on traffic conditions.

a State the order of vertex C. i
Draw a distance matrix for this network. | *™ By finding the shortest path
‘\. [
e

m Notice that with Prim's algorithm the tree
Arcs added in this order: AF, AD, DC, AB, AE. always grows in a connected fashion. The arcs
do not jump around as they sometimes do in
Kruskal’s algorithm.

Find a spanning tree with total weight less than on the graph, the website can

40. State clearly which arcs are included in your compute the quickest route to a

spanning tree and its total weight. ~ « Chapter 2 gt destination. - Exercise 3D Q7
& 3w

— L e—

58

Algorithms on graphs Algorithms on graphs

The network becomes s

Give vertex S a final label of 0.
Indicate that this is the first vertex to
receive its final label by completing
the top boxes at S like this:

The diagram above shows a weighted network. The weights of each arc are given in the
following table:

[AB] AE|AH | BC]CD] CF| CG|DG| EF | EJ | EK| FI | FJ | GI | HK] JK |
(29273019 9 [26 1718 8 [ 122420 14]14]2 ]2 |

Give working values to 4, Band C
since they are directly connected

toS. a Use a quick sort to write these arcs in order of weight, smallest first. (4 marks)
b Use Kruskal's algorithm to find a minimum spanning tree for this network. (3 marks)
¢ Draw your minimum spanning tree and state its total weight. (2 marks)

For any connected network,
e =number of edges in the minimum spanning tree
v = number of vertices in the network.

d Write down the relationship between e and v. (2 marks)

A company is to install power lines

to buildings on a large industrial

estate. The lines are to be laid 1
by the side of the roads on the
estate. The estate is shown here

as a network. The buildings are
designated 4, B, C, ..., N and the
distances between them are given

in hundreds of metres. The manager
wants to minimise the total length of B S
power line to be used.

a Use Kruskal’s algorithm to obtain a minimum spanning tree for the network and hence

®

5

Look at the working values at 4, B
and C.The smallest is 2 (at C). This.
will become the next final label. Cis
now completed. It is the 2nd vertex
to be completed.

determine the minimum length of power line needed. (4 marks)

Add working values to each vertex Owing to a change of circumstances, the company modifies its plans for the estate.
that s directly connected to C. The result is that the road from Fto G now has a length of 700 metres.
Note that the algorithm has picked . L § )
up the short cut to B. S — B has b Determine the new minimum total length of power line. (3 marks)
weight 6, but S — C — B has total
weight 4.

67 81
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Answers

CHAPTER 1 4
Prior knowledge check 5
1 a 5/2 b 63 ¢ 6/5 6
b 2 c 1 7
8
Re
9
1 a3i b 7i e 1 d 100i
15 s 2i/3 h 305
{ oz j W £ ' o {1-2)1+ 1y ¢ (0,1)and (0, ~1) are on the unit circle.
2 a 13+11i b 5+2i c 4+i d 342 11 22 644 - 20 1628 [, )Z(v 1, 50 other 4 points also lie on the
e 9+9i £ 7-4i g 4+2i h 202 +2i 20 2 2
Po11-5 j o i unit circle,
3 a 14+4i b 24-120 c 12450 d 24+7i : Exercise 2B
- - 72 - 5i)
e 3-2 f 3+5i g adioh el gy PoTIECE) 6 1 a Modulus = 13, argument = 0.39
4 a 22-vZ b (1+3)+B-343k (2 + 502 - 50) b 2
5 a -12i b 14 13 2 /5441 V5 4di c
6 a=-10b=11 54 d
7 a 3+4i b 28-12i ¢ 43-13i 4o PEO PR po104 700 o Modulus - /T )
Prrd f Modulus = /137, argument = 1.92
g Modulus = /15, argument = ~0.46
h 06
b 2 a
: b
Exercise 1E 7 a p=-17,¢=10
1 a -1+5i b -2 ¢ 2 b Im ¢
2 4 4430 4-3i b e 25 =74 101
3 a 2-3i b z-4z+13=0 . d
4 a 5+i . 3 e
b z-G-illz-5+i)=0 z=-8+5i
2 =4 Aand - 2540z - (5-iz+(5-05+0=0
6 —VAE<b< V3 or-2/1T <b<2V1T 107426202 p= 10,9226
Exercise 1C 5 2+10z+41=
1 a 11+23 b 36433 ¢ 15423 d 2-1100 O
e -5-25i f 394+80i g -77-36i h 10i 7
i —62i ] -46+9i 8 8 a z,=3+iandz,=3 - i Other way round acceptable.
2 a4 b 53 ¢ They are both real m
d (a+ bila-bi) = a? + b2, which is real b
3 a=7,b=-6ora=18b=-] 4 a
4 a -1 b 81 e 2 d 60 7 b ¢ 185
5 -8ia=0b=-8 9 * d
6 ~119 - 120i, s0 real part is -119 0 ., e
7 a2 b 49 - 661 Exercise 1F
8 Substitute z = 1 - 4i into f(z) to get f(z) = 0. 1 e;( ?(g
9 a Ih .:“:.xfr 1=t b Siorse
2 Linto flz). s 2
z 2 2
Challenge is 9 a 203190 +64(2) -60=0
a (a+b?=a?-b*+ 2abi S b (3.4+2i4-20
b af-b=40,2a0 =42 > a= "1 3 - ¢ Im
b4+ 4007 — 441 = 0 = (b7 — 9)bY + 49) = 0 4 4 +iz-(4-i)=22+82+16+1 5 a 5+i
b=-3(b<0)=a=702%-49=7-3i ¢ 020
Exercise 1D 5 c 9 6 b p=1
b 6+5i ¢ f+3i 4 5-i10 6
12,z2%=45 b z+27=20,22"=125 7 ¢ .
3= d z4z0=2/5, 22 = 50 s d 1+ diand
L 9
217 219
Answers Answers
7 1354+ 6 ¢ ~2i,3 42 d-iord+i
AB=|-1+4-2u free
10 -2+ 4u . 2
Shortest distance between [, and £, is when AB is
perpendicular to £, and 1,, so the scalar product with el
their direction vectors is 0, which gives equations: T oS— § he
76 - 274+ 36u =0 and 30 - 92 + 144 = 0 1
Solve to get 2= - and y = -1,
1\ (O
8 Then 4B = (7] = 0, s0 the lines do not meet. |
2/ o =
2 a detM=k+14 N i
b Equations do not form consistent system. Planes 6 a = (-2, -1,2); 0.92 radians
form a prism. P
3 V6,
4 a Basis: 7 a £2680.83
Assumption: 3 b e.g Doesn't account for a hole through the middle
Assumption: Z_ of the bead.
Induction:
ki 8§ as b Rotation 135° anticlockwise
9 Zr + k1) = Tk + 17+ (k+ 1) N
= Gk + DAk 4 ko 1) = k+ D2k 4 2)2 9 m
s the cos . So if the result holds for 7 = , it holds for n = k + 1
Use the cosine rule to find [z]? + 2Iz| - 5 = 0, solve to o The statement hoids for all posive .
getlz=-1+76 _ integers n. argz-2+ )< arglz-2+)>T
[Zaw = 6V2 + 4 and |z, = 612 - 4 p o 2
(-2.38,7) b D orre =2 re2d
S2x s D+ 2) 42 x s 1)
lz-2i|<3
=+ D+ 2) 8
¢ nin+ 17 = 2nln+ 1o + 2)
= 30t + 4n¥ - 3n? —4n =0 2
= nln-1)(n+1)3n +4) =0
Son=0,1,-1or-1
The only positive integer that the result holds for is En
n=1 Z
5 a 3+ 2iand3 - 2iare roots, so 0 Re
(z- (3 + 20)(z - (3 - 2i)) is a factor of fz).
(z- @3+ 20)(z - (3 - 20) 25

222

z=6+50

m Full worked solutions are available in SolutionBank. #

2~ (3420 + 3 - 2)z+ (3 + 20)(3 - 2i)
?—6z + (3% + 61 - 6 - (2i)) = 22 ~62 + 3* - (-4)
2 - 6z+13
So z2 - 6z + 13 is a factor of f(z).
b -206

248

10 a Yes: closest point is 5.6...m from the origin
b e.g. The car would be unlikely to drive in a perfectly
straight line.

@ Full worked solutions are available in SolutionBank. #

17




Tech-Set Ltd Portfolio | Page Design | 2026

Customer: Pearson

English Second Language
Typesetting and Page Design

MODULE 4

LEARNING OBJECTIVES
m Talk about places of work and jobs
w Use should, must and have to for

giving advice
Make suggestions and offers

Complete the table with jobs from Exercises 1-3. Then write sentences to explain your answers.

Fun Difficult

Boring Easy

SPRINGBOARD 1

JOBS AND PLACES OF WORK; DESCRIBING JOBS

Circle the odd one out. Then match the word
groups (1-5) to the definitions (A-E).

Complete the table with jobs from
Exercise 1. Then add your own ideas.

Complete the dialogues with the words in the boxes. Sometimes, more than

1 farmer chef waiter server waitress = one answer is possible. Listen and check. Then practise in pairs.

2 pilot flight attendant bus driver dentist [ must mustn't should shouldn't ]

3 doctor nurse mechanic ambulance driver -or Darius: | want to be a doctor.

. . Lara:  Adoctor? That's hard! You ! study more and you
4 secretary office worker actor receptionist manager 2 play video games all the time!
5 shop assistant manager cleaner artist -ist Darius: That's true! | > spend so much time on the computer.
14 work harder in science classes.

A We work in a hospital.

B We work in a shopping centre. gy

C We work in a restaurant or in a café. [ haveto mustn't should should J

b xfa"ﬁ"jsk in the transport industry, on a plane or Sita:  I'dlike to be an artist. What ® 1do?

= ka’ g e Arjun: You © practise a lot! You don’t paint enough.

Sita: You're right. |7 forget to do that!

[BF Look at the expressions in italics in Exercise 1. Arjun: | know, you ® try to draw or paint every day.
5 What do they have in common? Name at least three Sita:  Good idea!

more places of work.

should, must and have to for advice

Use should/shouldn't to give advice:
You should ask the teacher how to do the exercise.

Write advice for these people.

Play Guess My Job in pairs. Use the expressions in the box and the jobs from Exercises 1-3 to help you. Use should, must or have to.

. " 1 |wantto bea chef.
build houses ® [ work with my hands. i You shouldn’t do that,it's not a good idea.
help sick people W Areyou a farmer? 2 Id like to be a teacher.
. Use must/mustn’t and have to to give strong advice.
look after people’s teeth ® No, I don’t work outside. | work inside. I help sick people. D it Re EEaE This is often advice we give oursflves: ¢
paint pictures B Do you work in a hospital? 4 I want to be a police officer. I mustn’t forget to buy a present for my mum!
N N ® VYes, | do. 5 Id like to be a business manager. You must take your dog for a walk every day.
repair machines W e youadoctor? You have to study for the test.
wear a uniform ® Yes lam! We usually ask for advice with should:

Work in pairs. Give a suggestion or make
an offer for each situation using shall.
1 ‘My bag is very heavy.
‘I don’t understand my homework.
‘We can't find our hotel.

work inside / outside

work / teach in a school / classroom
work in a theatre work with machines
work with your hands

I've got a problem. What should | do?

Use shall to make suggestions or to offer something:
Shall we phone the manager?
Shall I help you with that?

2
3
4 ‘I don’t know what time the train leaves.’
5

‘I'm really hungry!”
Only use shall with | and we. Use it in the question form.

74 seventy-four seventy-five 75

LEARNING OBJECTIVES MODULE 4

Talk about volunteering and part-time jobs
Use the past perfect continuous
Understand purpose and function

when listening

1 THE WORLD OF WORK

Imagine you have got your dream job. Read the
questions and think about your answers. Then work
in pairs and interview your partner.

Past perfect continuous

Use the past perfect continuous to talk about a

PART-TIME AND VOLUNTARY WORK repeated activity or to emphasise the duration of an

1 What is your job? Why? How did you get it? activity or state before another time in the past:
E Work in groups. Discuss the questions. 2 What does the job involve? What do you like or I'd been thinking about getting a job when | saw
1 Match the photos in Exercise 2 with these jobs: enthusiastic = feeling or dislike about it? the advert. X
: : P . showing a lot of interest 3 What personality characteristics do you need for it? Alex ”"‘z""" V_’:”:ﬂg hard for weeks. He finally
Petssitter  video game tes! conservation volunteer and excitement. 4 What had you been doing before you got the job? el AL e

hard-working = working with
alot of effort

open-minded = willing to
consider and accept other
people’s ideas and opinions

When you talk about achievements or single actions,
use the past perfect simple:

I'd been filling out application forms all morning and
1I'd completed two forms.

2 What do you think people do in these jobs?
3 Which personality characteristics do you need for each job?

confident curious enthusiastic flexible hard-working
open-minded organised patient reliable i sensible

EXAM SKILLS

Answers often use a word or phrase from the
text as a ‘distractor (incorrect answer). Can
you find an example of this in Exercise 2?

@® Myjobis... I really like it!
W How did you get it?
@ ['d been volunteering at... for a while when...

Write an article using your answers from Exercise 3. Write 150-200 words.
A magazine is looking for articles by young people about the jobs they do. Write a description of your job.
Look at the texts on page 84 to help you.

Read the text and choose the correct answers.

Volunteering and
part-time jobs

Read the information about Peace Boat. Listen to the conversation. Are the statements True (T) or False (F)?

Peace Boat is an international NGO (non-governmental organisation)

Someday, you'll have to earn your living, but for .
most rzenager:, that's allin the future. So whalkg(lcorb 1 i‘e'a"t"t -h o Gl based in Japan. It works to promote peace and human rights around
can you do now to earn money or improve your skills? got the job soon after deciding i i isi
Voot vt 10 babyelt. e s server o ok 28 3 shop e the world. Every year, it organises three Global Voyages that visit up to
assistant. There are some amazing options out there! P ) ) 20 different countries, as well as shorter trips around Asia. People go to
Three young people tell us about their experiences of work. B doesn't enjoy working with find out about different cultures and the environment, as well as to
his hands. learn English or Spanish. You can volunteer as a teacher or interpreter
I'm a volunteer at the Canal and River Trust. Id C feels he has benefitted from on these incredible trips.
been thinking about volunteering for a while his job.
when! ;‘:f‘;dﬂ“g‘:”rf‘g'ag'g::gﬁ;m;’i‘:nk;sx 2 Sana... 1 Joe and Akari know each other well. 3 The purpose of her call is to ask for information
near rivers and canals, including picking up 4 R ’ i i and schedule a job interview.
litter and removing rubbish from the water. Its A sometimes lives at pet-owners 2 Akariis phoning because she wants to become J . R
manual work, but I don't mind because | love houses. avolunteer. 4 By the end of the conversation, Akari has arranged
fact that it means that others can enjoy " job i i
these spaces. Voluntary jobs are unpaid, but | think I've leared some B had wanted to be a pet-sitter 2 job interview.
useful skills to help me find a job in the future. 'm definitely more when she was a child. TG
confident and organised! Kieran, aged 17 € only looks after pets whose
owners are on holiday. The first time you listen to a conversation, listen for the general idea. Think about these things:
TRy 3 Inherjob,Lily... Do the speakers know each other? ©  Why are they talking? ©  Whatis the end result of
started my own business. I've been B . . What is the relationship between them? the conversation?
looking after people’s pets during the A finds it almost impossible to stay
holidays since | was 12 and decided to do enthusiastic. Li in. Ch h
it professionally. | offer several different isten again. Choose the correct answers.
services: | walk and feed dogs while their B has to play the most stressful E gal N N > .
owners are at work or away, and | also pet- parts of video games. 1 Akariis interested in teaching / studying / interpreting on a Peace Boat voyage.
i‘;ﬁz’:&meo:‘rl‘eeifrleag:‘ﬁsﬁjg;"::ﬁ:okin C has to think of ideas for new 2 Akari found out about Peace Boat and the work it does online / in a magazine / from a friend.
alilter f”?( pets. You have to be responsible, hard-working, a;:i, abovs s video games. 3 Akari already knows about the cultural events on board / the application process / the language courses.
HEES I 4 Lilyis... the pay rate for game 4 Akari asks if it is possible to look around Peace Boat / visit the office / help organise an event.
; . i = g testing. 5 Habiki Yakiama regularly /has once/ is planning to volunteer.
suppose |'ve got my dream job: I'm a video i i i N L ;
gampePlesler! Itg’s harcyi work, dJESpile what A d'SﬂPPOInle: with 6 Akari arranges to meet Habiki on Monday / Tuesday / Friday next week.
people think. | test games to find problems, B content witl
5o often end up playing the same part g7 i i i
T e R e C amazed by g Listen again. Complete the sentences with a number.
stressful, and it isn't always easy to stay = 1 Akari can speak languages.

enthusiastic. Id been playing video games
for years before | got the job, but | know
other testers who are less experienced. It can get a bit technical because
you need good computer skills. You also need to be familiar with the
latest video games and devices, but it's quite well paid. You can earn

USD $25-35 an hour. Lily, aged 16

78 seventy-eight

earn your living = eam enough money to
pay for everything you need

conservation = the protection of animals,
plants and places in nature

be familiar with = know something very well

On Wednesdays, the office is open from a.m. to
Habiki is meeting other people on Tuesday.
Akari is going to meet Habiki at
Akari’s phone number is

am.

wruwN

seventy-nine 79
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MODULE 4

3 SKILLS FOR THE FUTURE LEARNING OBJECTIES

= Talk about the workplace
WORKFORCE m  Use will and going to for prediction E Work in groups. Discuss the questions.

m Listen for specific information : . .
FUTURE EMPLOYMENT PLANS 1 How |mp.urtant are these persqnal qualities for success in the workplace? Rank them from
1 (most important) to 8 (least important).

E Work in pairs. Discuss the Do you agree or di p dynamic  flexible = focused proactive | resilient
- upskill = develop your skills ; - L . :
In the future... e 2 Many of these words are in the next listening activity. What do you think the podcast will be about?
1 Most people will upskill at work, but they won't reskill. freelance = sell your work r—— [ ——
2 More people will work for themselves and freelance. Osel cesltopan/d el Wil can be used for predictions. We tend to use will to give Going to can also be used for predictions. We tend to use going to
3 Skills like being able to network online will be important. “’TP“:‘:“ - q opinions, often with the verbs think, hope, expect, and believe. when we are focussing on present evidence.
h . . . network = meet / talk to people
4 People are going to train for most jobs online. about business opportunities Many people think we will work on other planets. Sam isn't going to get the job. The interview went badly.
5 Meetings and job interviews will happen using virtual reality technology.  ¢rain = teach someone to do a job Experts believe that people won’t meet face-to-face. I'm going to reskill regularly. | have already completed two
6 People may even work on other planets. iz iz

E Read the infographic. Are the statements in Exercise 1 True (T) or False (F)? Listen to the podcast. Choose the best description.

m l , l , - Qf A Olivia (alks_ about five different skills that people will need in the workplace,
rk such as being able to use technology or solve problems.
B Olivia talks about the three most important skills that people need in the
workplace now, and whether they'll need these skills in the future.

Listen to the podcast again and complete the notes.

will take on multiple roles, upskilling H No more commuting to work. We've

" You'll LEARN all the time. Employees The place WHERE you work will change. E

regularly to climb the career ladder. already got hybrid working, and being WHAT? WHY? EXAM SKILLS

Many people won't stay in the same. digital nomad is becoming increasingly - T

career for a long time, either. Reskilling popular. We're going to see more of this. ) ”Tdf’fu\" skl for any job, use techto L, understand how tech | o yicten for specific

and changing jobs will be the norm. Someday, people may even work on wil affect your q ), e e
- R her planets! Communication | be able 1o communicate in > , able 1o get your message across first and decide what kinds of

skills. and use the vight kind of words are missing from the

. Problem- come. up wifh new ideas and be . o solve problems, analyse gaps (nouns, verbs, adjectives,
Vi ) at solving information to make decisions, stay © choose priorities pronouns....). How can the words

before and after the gaps help

you decide? What form of the
I — words do you need (infinitive,

Resilience able 1o deal with different Kinds of . be 10 and open | gerund, singular, plural....)?

o change, achieve more goals

(
work is going to be huge!
People use it now to train
as pilots or doctors and
even to practise for job
interviews, but it isn't
hard to imagine that
this kind of experience
will replace all work
meetings and interviews.

Adaptable get more 7 and be 2 leader, better jobs and more interesting
H

HOW you work will change. More people
will be freelancers and work on projects
rather than for a company. The number
of people who have their own small
businesses will increase.

E Prepare text for an infographic about the top five workplace skills you think people will need in the future.
Write 40-80 words for each bullet point.

* Think about how the workplace is going to change. What evidence is there for this?

*  How do experts think the workplace will change?

You'll need SKILLS and lots of them. Employers will

e e Do S e 37 ;he'narm e the usual V;ﬂy 50mgthl,:n.g happi,.,s e ® Look at the texts in Exercise 2 and the notes from Exercise 6 to help you find ideas.
Can you analyse data? Use social media to network? igital nomad = someone who earns a living working online in £ i i :
Code? Without skills like these, t will be difficult to different locations g Workin groups. Discuss the questions. A ) -
\__getajob or advance at work. ! hybrid working = working partly in an office and partly at home = 1 What skills are you learning now at school that will be useful in the workplace?
‘ What other skills would you like to learn?
2 Do you think it’s possible to learn skills such as problem-solving and creative
E Work in pairs. Discuss the questions. IS EREE R (@ e ) thinking at school? Can you develop resilience and creativity at school?
1 Do you think the predictions in the In the next five years,... (people are going to use VR all the time). 3 Whaft arfe the advanta;es of studying an international curriculum to prepare
infographic will/are going to happen.. 1 don't think people will... (all have their own businesses in my you for future careers?
@ soon e in the next five years lifetime). .
e inyour lifetime ® never People are never going to... (work on other planets). Culture point
2 Think of five more predictions about ::°P‘:"a:;‘e’fady-“ (reskilling, so in the future, that's going to It s predicted that around 65% of children at primary school now will do jobs that don't exist yet, like space pilot, self-driving
the future. PP g car mechanic or 3D-printer chef.
82 eighty-two eighty-three 83
6 JOB INTERVIEWS: LEARNING OBJECTIVES MODULE 4
v m Use the STAR job interview method
THE STAR METHOD o reported questions
= Role play an interview using the STAR method . . )
108 APPLIGATIONS 7 How to STAR interviews!
You applied for a job and yow've received an invitation to It is important to answer tricky questions in a way
L interview. Congratulations! But now what? The job market  that’s both professional and shows off your skills and
Read the questions. Which one would you NOT expect in a job interview? is very compet ||‘:v'e,tanr! un(oriu:!a!ely. you u.l‘;l‘:'rhuu;: to achicvements. To do this, experts recommend the
Why? Think of three more interview questions. 0 answer some job interview questions and avoid the rest: STAR method.

7 EeyEErE R e D W e S ¢ First, look closely at the job advert and make a list of all the skills or qualities it asks for. Then prepare answers that
2 What will you be doing in five 4 What are your goals for the future? e show how you have demonstrated cach one using the STAR method:

years' time? Describe the situation in 1-2 sentences. The interviewer doesn’t need to know your life
story, just enough to the context!

SITUATION

In 1-2 sentences, outline the task you had to do.

E Read the messages. Which two questions from Exercise 1 was Lucy asked?

[ |
"‘"“d ‘”s °"5 = Q" Describe in detail, perhaps 3-5 sentences, what you personally did to complete the task.
iob it i 150 DR G, T2 CH ACTION It’s important to use ‘I here, even if you were part of a team. Don’t include everythin;
How was your job interview? becomes a statement. Use the same tense/ " . ; P . viine
5 the team did: say what you contributed.
. pronoun changes as in reported speech.
It was a disaster! P - -
Introduce the question with the Wh- question E{, RESULT State the results of your actions in 1-2 sentences. Be specific.
e word. When there is no question word, use if/
, no! Why? whether.
Imagine an interviewer asked you to talk about something you had achieved, and the job advert asked for
ing i . — communication skills and to be organised. Your answer might be:
They asked me what | would be doing in five years’ Direct question :::::I':: ication skills and to be organised. Y ght b
time. Five years? | have no idea! | said | wasn't sure. - a
V! ‘Where did you ey ket me S-Our sdfool wanted to buy new computers.
study?’ they where | had. T — We decided to organise a dance to raise money.
OK, that's not so bad, is it? 5 _ g . .
asked. studied. A — I was responsible for making the posters and advertising the event. I wrote an article for the school
‘Why have you Seadimaniy magazine and posted regularly on social media. I also organised people to put up posters.
Then they asked if | preferred applied for the I had applied for R — As a result, over 200 people bought tickets. The event raised USD $3,000 and the school was able to buy
working alone or in a team. job?' the job. new computers.
5 ‘Do you enjoy He asked me if | This way, even if there is a lot of competition for the job, you can be confident you'll perform well at the interview.
So, what did you say? workingina enjoyed working in Good luck!
team?’ ateam.
Working alone, obviously... Then | remembered ‘Are you working The interviewer Listen. Make notes of David’s STAR answer in a job interview.
the job asked for team players! now?' asked me if | was
working now. . .
Oh no :( Phone me! E Choose two questions. Answer them using the STAR method. Make notes.
disaster = something that is a failure / has a very bad result 1 When have you faced a challenging situation? 3 Give us an example of a time you solved a
ateam player = someone who works well with others as part of a group How did you deal with it? problem. How did you do it?
2 Tell us about a time when you took the initiative. 4 What is an achievement you are proud of? Why?
What happened?

E Listen to Lucy and Amy’s conversation and answer the questions.
1 What happened when Lucy talked about solving 4 What does Amy advise Lucy to find online?
aproblem? How does Amy say Lucy should prepare to
2 Why was there a breakdown in communication? answer questions?

Work in pairs. Follow the instructions.
® Prepare to answer your two questions from Exercise 6.
Student A: you are the interviewer. Ask the questions and make notes on the candidate’s answers

w

3 Why didn't Lucy prepare for the interview? 6 Which method does Amy recommend to (situation, task, action and result).
answer questions? * Student B: You are the candidate. Remember to use phrases to introduce each part of your answer.
® When you finish, exchange roles. E—
L Read the text. Are the statements True (T) or False (F)?
. 3 m 3 ® o @ Can you tell me about a time you solved a problem? WD,
1 Experts recommend only answering the job 3 Ina STAR method answer, you focus on describing W Certainly. The situati The action | took was to... First,... Next, / Then... Finally,..
interview questions you choose. your actions. ertainly. The situation was... The result was... / As a result, ..
2 The first thing you should do to prepare forthe 4 When you give a result in a STAR answer, its fine a short article with five tips for preparing for a job interview
interview is list the skills the advert specifies. to give a general answer. Write 150-200 words.
88 eighty-eight eighty-nine 89
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Proportion and graphs

You can use the symbol i1 to show direct proportion.
You can show quantities that are directly proportional
or inversely proportional on a graph.

Direct propertion Inverse propertion
@ T @ s %
@y=kxwhereki5a y=§wherakisa
number number
7

% .
o \

graph is a straight \ graph looks like

line passing ! a reciprocal

through the origin graph

Electrical appliances in your home follow this rule:
Power (watts) p Current (amps)

An electric drill uses 2.2 A and has a power of 528 W.

Calculate the current used by a television with a

power of 132 W.

And the answer is...

B) 0.55A

526+ 182 =4 !

22 = 4 =055 This method uses
29 C equivalent ratios:

The television uses 0.55 A 22:528

7 :132

Watch out !
Your answer should make sense. If the quantities

are in direct proportion then when one
decreases the other should decrease as well.

1f vou only remember one thing

The top number describes |_3_5 |0

4 horizontal movement i
(_3)‘\‘ The bottom number 2]
describes vertical =31
movement
Reflections

You can reflect a shape in a mirror y,
line. To describe a reflection you 5
need to give the equation of the 4
mirror line. 3
The transformation A — B is a 2
reflection in the line x = 3. !
The mirror line is a line of symmetry.”  *

Describe fully the single ¥

31680 A B) 0.55 A
é)) 1.82 A D; &ZSA Direct proportion: quantities change in the
same way
Inverse proportion: quantities change in
E] Turn over for the answer opposite ways.
STATIST 15 And the answer is... |
= D) Reflection in the line y = x
s °
Translations and reflections
Translations
A translation is a sliding You need to write the word ‘reflection’ and give the
movement. You can describe a ¥ equation of the mirror line.
translation using a vector. 3 P 7
The transformation A — B VIR e :—.x Draw the mirror line.
is a translation by the vector t H -3 Sl

#———— e The distance from

the line to each point

on shape A is the

same as the distance

> from the line to the

5 ¥ corresponding point
on shape B.

Watch out !

For both translations and reflections, the lengths
of the sides and the angles in the shapes do not
change.

Here are two examples:

i 4.32 X 18.09 = 4 x 20 = 80
The answer is approximately equal to 80.

3272 = 3002 = 32 x 1002 = 90000
The answer is approximately equal to 90 000.

q 4.31 X 278
Work out an estimate for: ~ o7
A) 1200
B) 2400
C) 240
D) 12000

Turn over for the answer

transformation that will A

map shape A onto shape B. 3

A) Translation (1 ) 1

B) Reflection in 1ths liney = 1—T5| If you only remember one thing... ’

q -0 1 S ¥ <
C) Translation ( )
o =1 ) -2 Use the word translation and give the vector
D) Reflection in the line y = x Use the word reflection and give the equation
B Turn over for the answer of the mirror line.
E— ]
NUMBER 8 And the answer is... |
. . v (B) 2400
Estimation
You can estimate the answer to a calculation by 278 300 Round all
th

rounding each number to 1 significant figure, and 431 % 0487 - X 05 T "to I‘1” siagnlﬁ;::r:;irrse.
then doing the calculation. You can use this method ' 1200 )
to check your answers, or to estimate calculations = 05 * e Write out the calculation
on your non-calculator paper. _ 24'00 with the rounded values

Decimal division trick

You might have to divide by a

decimal on your non-calculator

paper. If you multiply

both numbers in a Sq0e) <2

division by the ﬁ,\ ﬁ

same amount the 1499 _ 140000 _ %’D—z’ =28000

answer stays the M‘I M
same. €D Xz

Take care when dividing by a decimal. Remember that
dividing by 0.5 is the same as multiplying by 2, and
dividing by 0.1 is the same as multiplying by 10.

If you only remember one thing ®

Round all values to 1 significant figure to estimat:
answers.
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Think Smarter.

-
Score Higher. I
Success in 11+ and Secondary Maths Exams is not just about knowing -
3

formulas - it is about problem solving with confidence.

The is packed witl

v 250 Challenging, multi-step questions per book

v Key Topics Exam Style questions - target and strengthen what you know a s
v Mixed Paper - build exam stamina and speed

v Worded questions and problem solving - develop independent 250 Cha”enging
Exam Style Questions

calac Kimepin

thinking skills

These are the high mark questions that make the difference between
a good grade and a great one in the key areas of Mathematics.

TWO BOOKS:
IN THIS BOOK (11+ A):

Challenging Exam Style questions that focus on:

KEY FEATURES:

+ Number and Proportion Study Plans

Shapes and Angles Student friendly layout
Averages
Worked solutions at
Puzzles www.oliviapress.education
IN BOOK (11+ B):
+ Sequences
Algebra
Time and Measurements
Puzzles

BN 978-1-7385062-0-

0
H7 3

8173815062001 >

<caLa piAn

IS
www.oliviapress.education 9

Number: Worked examples Number Set A G7 Hore s crd i you can e o
Chapter 1 Here are four worked examples to get you started on this topic. A1 Copy each calculation. Write the corract digit in each box. ake numbers
+ Look atasch exampie it 598 e w o[l
« Can you do the queston ndependenty? N
N um ber 0 B e e
Worked oxample 1 00
Wit 30 it e box 0 ks h caloaton oret. T —————— o smatest o argest
. : [ n] a s[]s b €8 Some chiken were put o groups of 310
“A journey of a thousand miles O +33a play  game, Two chiren had fo st ot
in: ingle " — T 1 For another game they were put into.
begins with a single step”— Lao Tzu AN OO0 L s e e R
“
©) =8 d
oo m How many chldrn waro ere?
o
seet 2 14 4.5,0r6.
7 4 [e]e——— 14-6=5, utwo comnotrte
T4t b A3 Wateone rumose sl e 10 Thonumbor 10 canbowritanas e sum
-Os e So4 goes i the box and we of hese ststements:
exchang e o ot
2[Je e tis @ mulipl of 3 1024345
Itis a multiple of 4. Find three other numbers less than 20 that
ondsin'5- caneach b w3 h s of o fernt rina e
swz 12/\4\
1o exchange 1 e from the A4 Thvae consecutive positiv numbers are mulphed togethr
Neieds o Formampe
-Os e 12-8:4.50
goss in he botom box. 2xaxd 4xsxa  1axlixis
2.
@) The answer is divisible by 3.
B Tho answais amutiia o 3
seed .12 14 €) The answer is an even number.
740 6-4s230
/4 goes in the final box ) The answer is a muliple of 6.
S e o) Tho anowaeisdiilaby 8
1) e e s n oo rumber
e 3 e vl s ot
6 i shapo hs an rea o 28r DO The shape i e fom a recimge s an s g €7 Max s ina shool o - a2
S ———— - T o e D W W
fS————— ool
107 b) 480
o] 29 caunty thoy
i MO 4tmes
] & s o o e
a E8 sspom
Fin e perimeor f h sape. B ©
D10 B3
A7 oo shap boow i made up of Kenica 2
S s, Which ot s A B, G, D or £ .
N ) 210 17-50- 8 sngand iy
Temns e same? Mo T wes B) 17-8=930g but o ot pay
ooy ©) 21-8=13piay bt oot sng
J— E10 a) ) 42cubes i) 24 cubes B2 2chidren
° piocas sold o two of e days B0 e ) wawes B g, NetBown 1y,
‘ N ] 1 1 - ‘Which two days? Chapter 3 -, T
A a B s
=] t] o Glasses 1 ot ot
el of h chidren s o fvoutl it wes e Bowl| 1 | |
[wuen | s | & [
8
e st e Tes v s oo 00 I N T T O I
20 1) Wi downth coordnates of th ot G foo o [ = []mo
i} i) Wite down the coordinates of the point . 2
) Find the coarinates of the midpoint o GH. B fen 4
i 22 2ishuwgodenandhavene 3
Sipes ie
v I PR
7 s 4o 12 34 5
+ s Rttt ors
b) 23 ohidren
o) epons
8s s75m
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FACTORS WHICH CAN IMPACT UPON
THE POPULARITY OF SPORT IN THE UK

The popularity of some sports in the UK is largely affected by where you live
and what you have access to, but there are several other factors.

Popularity factors
Number of people pal pating
- Adult participaton in sporting acthites Changes In popularity

create a cycle of rise

From OCR Book P50 or decline - as sports
. Can this be supplied? become more popular,
i; 10% more people want to
g e engage with them,
I so they become even
& more popular. As sports
g " drop out of favour,

g & people lose interest
B - E o BN which their
5 g 3 § 2 g é H 8 H :ﬁ % é % popularity even further.

seunRw ssie
Buuea eval
ssoul iU

Provision of facilities

Living close to places that provide opportunity to watch or to take part in sport increases
engagement with the sport

& Atown with a council-operated
swimming pool will increase the relative
popularity of swimming as it is more
accessible to local residents.

© If the nearest swimming pool is far away,
people are less likely to go, as access will
be reduced

or climatic

Living close to places that provide opportunity to watch or to take part in sport increases
engagement with the sport

© Water sports, such as sailing,
water sking and rowing,
would be more popular with
those living in coastal areas
or near large bodies of water.

© Skiing requires cold, snowy, and mountainous terrain.
Those who live in Scotland have greater access to this
environment, whereas people living in inner cities may
have to make do with an indoor ski centre which does
not replicate the natural environment.

OCR Cambridge Nationals Sports Studies — R184: Contemporary issues in sport, Topic Area 1

USER GROUPS

Physical activity and sport are popular to a wide range of people or user groups.
However, different user groups face a variety of barriers that can impact their
participation rate. It is important that solutions are made available to break
these barriers down.

Different user groups who participate in sport

There is a wide range of people who take part in physical
activity and sport. Those who chose to participate are
categorised into a user group. An individual can belong
to multiple user groups.

A user group is a specific group of
people who share similar characteristics.

@' Gender ¢~ People from different
Z ethnic groups

Different genders can have different
needs, goals, and requirernents for sport

An ethnic group shares a
common background that could
be based on culture, language,
religion, traditions or heritage.

Traditionally, most sports are split into
men's and women's categories. For
example, football has male and fernale
leagues. Men and women do not
usually compete against each other or
play in the same team

)\ Retired people/people over 60

As people get older and work
less or retire, ther leisure time
willincrease.

Traditionally, most sports are
splitinto men's and women's
categories. For example, football
has male and female leagues
Men and wormen do not usually
compete against each other or
play in the same team

Retired people could be in receipt
of a work or government pension.

24 Families with children

These are parents or carers that are raising

children in their family of various ages. £) carers

Adults or children, caring for
relatives, elderly, parents, or
siblings

Caring for loved ones can be
very time consuming. A child
may be the main carer for a
parent or sibling when not

in school

Raising and caring for a young family takes
up a lot of time. Some children may not be
of school age.

2 ClearRevise

m People with family

2 2" Young children
commitments

Ayoung child is a person aged from
birth to the end of primary school

Some people may need to spend
time with certain family members
on a regular basis.

AgeOtoll

‘A% Teenagers

Ateenager is considered a person of
compulsory secondary school age.

Age 11to 18

Family commitments may vary
from person to person and could
possibly link to other user groups
above

82 Parents (singles or couples)

People raising a child together or alone
Prioritising time to care for children is vital,
People with
A disabilities A single parentis an adult raising a
child / children on their own. This is
more difficult if they cannot share the
responsibility

Anyone with a physical or mental
condition that affects their ability
to complete certain day-to-day
activities,

R People who work i Unemployed/economically

disadvantaged people

Adults without jobs are known as
being unemployed and may be
economically disadvantaged as
a result. People who work low
paid jobs can be economically
disadvantaged too.

Adults who are in
employment and work to
earn a living. The money
earned is used for lving

costs and raising a family.

These are not just physical
conditions or those that require
the use of a wheelchar. It could
be a neurological or learning
condition such as autism.

Those who work many
hours or nightshifts have
less opportunity to be
physically active, and
may be too tired to do so
when not at work

Alack of disposable income
will reduce a person's ability to
participate in physical activity
and sport

Identify one user group that is more likely to participate in golf. Explain your choice. [2]

Retired people” as they do not work so they have more time on their hands to play a long round of
golf” / People who work™ as they earn a living and can afford to pay for golf club membership.”!

OCR Cambridge Nationals Sports Studies — R184: Contemporary issues in sport, Topic Area 1
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POSSIBLE BARRIER SOLUTIONS

To make physical activity and sport as inclusive as possible to all user groups,
solutions should be made available to minimise barriers to all. It should not
'matter which user group or groups you fall into, nor where you live within
the country.

Provision

Physical activity and sport facilities, such as leisure centres
and swimming pools can offer alternative provision to Provision should be adequate and
accommodate and meet the needs of all user groups. This equal to all user groups throughout
includes the type of programme, the sessions themselves and the country.

the timing of sessions.

Provision refers to what is provided.

Provision of: Examples

+ Offer programmes for people over 60 with less strenuous exercise classes

Appropriate « Taster days to be held in schools to encourage wider participation out of school.

DICOISIINES) « Businesses to work together with leisure facilities to provide employee

discounts.

« Respect diverse cultures by having female only swimming sessions.
Sessions « Parent and child swim sessions encourage physical activity from a young age,

< + Exercise classes for parents with a creche facility.

Offer differentiated activities, e.g., walking football for people over 60 and
. wheelchair basketball

Activities
Fun activity sessions for parents and children to enjoy together, ... ChangeLife,
Healthy Steps activity.

Providers could open early or close late to allow for the employed to participate.
Times for the Online classes so the participant can access the class at a time that suits them
different user around work,

groups

Children only clubs at specific age groups to allow for more enjoyment
and safety.

Paul is a retired 65 years old and would like to participate in sport.
Using an example, suggest what provision a local leisure centre
could offer to encourage Paul to participate in sport.

Offer appropriate programmes,!! e.g., over 60s exercise classes!
Offer an appropriate session,” e.g, low impact exercise classes.!!!
Offer appropriate activities, " e.g., walking football ! Offer appropriate
times, ! e.g., during the day / off-peak times."”

6 ClearRevise

Promotion strategies

Promotional strategies are used to inform

Promotion involves any form of advertising

the various user groups of the different activities that is directed towards a specific audience

available to them, in the hope to increase

participation for all.

The use of targeted promotion
Targeted promotion is a form of
advertising aimed at a particular user
group to increase participation.

« Alocal fitness centre advertising
in a college to encourage more
teenagers to join.

or user group.

Role models
The use of a role model targeted at a particular user group
to increase participation.

« Promoting the success of the England Woman's
Football team on the European and World stage to
encourage more girls into local grass roots football
teams.

OCR Cambridge Nationals Sports Studies ~ R184: Contemporary issues in sport, Topic Area 1 7

+ Women only sessions, e.g., women « Jonnie Peacock and Ellie Simmonds became role
only swim advertised in a local models to many people with disabilities after their
mosque. success at the Paralympic Games.

Initiatives i « Sport England ‘This Girl Can’ — A National Lottery funded campaign

::te:::r‘grgi’:fﬁ:e")‘;;: to celebrate a realistic vision of women and exercise in England

in sport and promote and to tackle the gender activity gap.

physical activity. + Sport England ‘Join the Movement’ — Another National Lottery
funded campaign helping all user groups to find ways to get active.

+ Chance to Shine - A national charity that aims to give all children
the opportunity to play, learn and develop through cricket. .

EXAMINATION PRACTICE

Topic area 1: Issues which affect participation in sport

01 Young children, retired people and people from different ethnic backgrounds are types of
user groups who may participate in physical activity and sport

Identify three other user groups that may participate in physical activity and sport. (3]

02  Draw a straight line to match each user group to the correct description. 31

Those who do not work anymore
due to their age.

Young children >
Share a common background that
@ could be based on culture, language.
religion, tradition, or heritage.
Retired people >
Aged from birth to the end
L
N of Primary School
People from different s
ethnic groups

Adults or children, caring for
L relatives, elderly, parents
or siblings

03 Which one of the following Sport England initiatives is used specifically to promote fernale
participation in physical activity and sport i}
O A-Join the Movement
O B - Play Their Way
O C - This Girl Can
O D - We Are Undefeatable

04  Hannah is a mother of two teenagers and works full time. Before having children, Hannah
played a lot of sport. Hannah has decided that she wants to lose weight by playing sport

once again
(a) Identify three barriers that might prevent Hannah from regular participation in sport 13
(b) Identify three solutions that could help Hannah to participate in more sport. 31

14 ClearRevise
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05  Alocal leisure centre has had its fitness suite recently refurbished. Lesley is a wheelchair
user, who wants to access the fitness suite.
Describe, using examples, two ways the refurbished fitness suite could make access easier
for Lesley. 14

06  The number and range of positive role models is one factor that can impact upon the
popularity of a sport in the UK.

Identify and describe two other factors that can impact upon the popularity of a sport
inthe UK 141

07 Explain two positive and two negative ways in which role models can influence the
popularity of sport 14)

08  Evaluate the impact that the provision of facilities in a local area can have on the popularity
of sport. 18]

09.  Which one of the following is an example of an emerging sport in the UK? [
O A - Cricket
0O B - Futsal
O C - Hockey
O D - Netball

10.  Parkour is as an emerging sport in the UK,
Describe what is meant by an emerging sport. [2]

"
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Cell structure
and function

Students should be aware of the importance of cells to life and may know some of
the structures that are found inside them. They will know that there are similarities
and differences between plant and animal cells and that there are different types
of cells such as sperm cells, red blood cells and root hair cells. Students may

have used microscopes or hand lenses to study biological specimens and make
drawings. Students will be aware of the importance of the exchange of materials
between a cell and its environment, and that a membrane separates a cell from
its surroundings. They will know that these materials include water and dissolved
solutes.

@ Objectives

-» Describe the use and limitations of opfical microscopes, fransmission electron
microscopes and scanning electron microscopes.

- Explain the difference between magnification and resolution.

- ise cell structures from photomi
individual cell structures.

- Describe the principles of cell and
they are used.

-» Measure the size of an object viewed with an optical microscope

- Calculate true size (in um) and magnification, including using scale bars.

= Appreciate that there was a considerable period of time during which the scientific = R
community distinguished between artefacts and cell organelles. \ ] « ‘Animal cells have more different types of structure than plant cells.” (false)

1s and electron and draw To assess their prior knowledge and understanding before starting this unit, try
hosting a brief round of closed true/false statements, which will also refresh
previous learning of cell biology. Either ask students to hold up a piece of paper
that has ‘true’ or ‘false’ printed on either side, or ask them to write down their
answers for you to check in advance of the first lesson. Statements could include

the following examples:

1, and explain why

« ‘Using a microscope, we can see all of the organelles in a cell. (false)

« ‘Plant cells can absorb more water than animal cells without bursting.’ (frue)
To extend this activity, ask higher-ability students to explain their answers.

Unit introduction -
This unit infroduces cells as the simplest unit of life. It explores how the light microscope was
developed and how it can be used in the school laboratory to view them. It also explores
how electron micrographs provide us with further insight into the ultrastructure of cells,
including the existence of organelles that are surrounded by a fluid-mosaic structure of
cell membranes, which form an effective barrier that separates the contents of a cell from
its external environment. Students will explore the difference between magnification and
resolution and manipulate the calculation for magnification to work out the actual size

of microscopic specimens and images, including practically by calibrating an eyepiece
graticule using a stage micrometer. There are many practical opportunities in this unit and
occasions for students to develop analytical, application and mathematical skills.

The concept map shown in the opener spread illustrates the broad range of
subtopics that students will encounter in this unit on cells. These include structures
found within cells, and their functions, and how cells can be studied using
microscopy. There are also some links with other topics that are studied in other
units, such as stem cells, cell division and how cells are organised into tissues,
organs and systems. Encourage students to consider other subtopics that could be
‘added fo this concept map. You could also suggest that they cross out or tick off
the subtopics as they study them in the course of the unit.

To introduce this unit to students, write the approximate number of cells in a human body
on the board (to give students an idea of their size; see Figure 2.1). Ask students to read
the features in the Big picture and Fact file and host a discussion about the reliability

of evidence used to estimate the emergence of multicellular organisms, and the GAIA

hypothesis.

A number of freely accessible sources of materials can be found online, to support teaching

of this unit. Search for:

« Cells Alive and Cell Image Library for high-definition photomicrographs and electron

micrographs of cells and organelles.

Big Picture Education, which has videos and animations showing the use of light and
electron microscopy. For higher-ability students, the imaging companies Olympus and
Zeiss have educational resources on their websites for students to explore the technique

of electron microscopy in more detail.

Phet Colorado for a number of animations showing the different methods of molecular

transport across cell membranes.

TEACHERS GUIDE

Period objectives

Using photomicrographs and electron micrographs

- Make temporary preparations of cellular material suitable for viewing with a light microscope.

- Recognise cell structures from photomicrographs and electron micrographs and draw plant

and animal cells from

slides and photomi

= Ur how cell i fion and ul
function of different cellular components.

ifugation can be used fo investigate the

In this period, students study

Period notes

Key learning

Starter

Ask students to describe the difference between a
photomicrograph and a photograph. Examples of
the two images could also be shown and students
would need to identify the difference between
them (e.g. use Figure 2.3)

1s and electron
scientific drawing skills. Students learn how cell fractionation is used to purify samples of different
structures in the cell, in order to study their function. A common mistake made by students is that
they inferchangeably use the ferms photograph, photomicrograph and electron micrograph.

1s, and develop their

\ Guidance notes

Extend this activity by showing some highly visual
images such as ileum epithelial cells with microvill,
muscle cells with myofiorils, and details of small
cellular sfructures such as nuclear pores, centrioles
and plasmodesmata.

Main

Show students images of drawings by scientists
such as Van Leeuwenhoek (e.g. display Figure
2.13) and challenge them o discuss the
importance of drawing a scientific drawing
accurately. Ask the students what they think makes
a good scienfific drawing and then show them
examples of some students’ drawings (e.g. Figure
2.15 (b)). Ask them fo identify what is good about
the diagrams and what could be improved.

Help students recognise the mistakes of others.
Provide clear success criteria and set students

the task of peer assessing each other's scientiic
drawings. These could be their drawings produced
during the practical, or micrographs obtained
online (e.g. Figure 2.14). This would also be

a good fime fo help students recognise cell
structures from electron micrographs. Examples of
these images can be found throughout this unit.

tis ical to cell
in the school laboratory: centrifuges can be
very expensive. The process can be shown in a
video, widely available online, or demonstrated

Students can struggle fo imagine the dynamic
nature of a cell and how the different components
inferact. Show students video footage of actual
living cells (not animations) with activities such as

by spinning a small bottle of water ining a
suspension of raw brown rice, in order to illustrate
how a pellet is formed by rotating it safely a few
times over your shoulder.

«and division. Question 4
is of use here too.

Practical (60-90 minutes)

The practical activity in this lesson involves
preparing animal and plant cell specimens

and examining them with the light microscope.
Students develop their skills in producing scientific
drawings from these microscope slides and
photomicrographs.

The development of drawing skils is important

as a means of assessing observational skills.

A useful suggestion is to provide students with
empty shapes, such as a circle divided info four
quadrants, o help students draw components of
an image in the correct positions and to scale.
Provide clear success criteria and set students the
task of peer assessing their drawings.

Plenary

Select appropriate questions, such as those
provided at the end of this lesson, for students fo
complete and pass to you as they leave the room.

This ‘exit card fechnique allows for formative
assessment. This will enable you fo judge if you
need to revisit this material in the next lesson.

Unit/2 Chapter 1

Answers to activities & questions

Coverage & progression
Activity: Cell theory

lcomes & answers

Students should try to find out
about any organisms that may
not fit the pattern of cell theory.

There are a number of cells that, for various reasons, do not fully
conform to the cell theory. These include muscle cells (myocytes)
that contain multiple nuclei, and fungal hyphae, which consist of
multiple cells that share their cytoplasm.

Activity: Accurate scientific drawings

Students are asked fo search
for images online then produce
a scientific drawing, which they
must then self-assess using

the seven criferia given in the
textbook.

Students' answers will vary according fo which electron
micrograph they select. All drawings should be made in pencil
with continuous lines and no shading. Use the checklist in

the spread fo give guidance and feedback fo students. High
achievers could be challenged to label their drawings or
produce a second drawing of a more image.

Question: Analysing scientific drawings

Students are asked fo assess
the mistakes made in the three
drawings shown.

In the drawing by Student A, more than one cellis drawn. The
structures within the cell (sister chromatids) are not in the
correct position relative to each other and the equator of the
cell. Some labels are incorrect (e.g. cell wall label points to the
cell membrane; chromosomes should be sister chromatids) and
others are missing, for example the cell membrane.

The drawing by Student B includes shading. Not all sister
chromatids are drawn (one is missing from the right-hand side).
The label lines have not been drawn using a ruler.

In the drawing by Student C, the drawn lines are broken rather
than continuous. Structures are not in proportion fo the cell - they
are too small (inaccurate representation). Key labels are missing
(e.g. cell wall, sister chromatids).

High achievers could be challenged to draw an improved
scientific drawing of the plant cell

Activity: Parts of a light microscoy

pe

Students are asked fo label the
main parts of a light microscope
in preparation for the practical
activity.

Students may not be familiar with all the terms used here but will
gain familiarity with them during the practical task.
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Reflect & recall

This is a straightforward recall
question about the process of
cell

Biological tissue must be homogenised in ice-cold solufion
because chemical reactions, which may occur in the
and filtrate and which may result in a loss of

organelle function, will occur at a reduced rate.

»

Students are asked to
sketch a centrifuge tube to
check understanding about
the relative masses of cell

A centrifuge tube should be drawn that has three layers, which
are in the order nuclei, mitochondria and then ribosomes (from
bottom to fop)

w

For a) a scientific diagram
is required for one of the
coronavirus paricles pictured.
For part b) students must apply
their knowledge of viruses to
the process of centrifugation.

@) A diagram of one virus particle should be drawn large
and with good proportions, without shading and with clean,
continuous lines. Labels are not required but higher-ability
students could attempt some as an extension.

b) Viruses have a very low mass and the centrifuge will not be

able to spin at a high enough speed to cause them to sediment
into a pellet.

Iy

a) Here students are asked
to recall the main steps in
differential centrifugation. For
b) students are asked fo try
to explain the results shown in
the graphs.

«a) In order to obtain pure samples of these three types of
organelle, the scientists should centrifuge the mixture at three
different speeds (they need fo use two fresh tubes between the
different cenfrifugations). Higher-ability students could find out in
which order the organelles will form pellets.

b) The results show that radioactivity levels increase at first
in the rough endoplasmic reficulum, before increasing in the
Golgi apparatus, and finally in vesicles. This suggests that the
radioactive molecules absorbed by the cell are transferred
befween these cell structures in this order.

Independent study, extension work and IT suggestions

Unit 2 Chapter 1

Making a temporary slide and drawing cells

Purpose/Objectives

« To make temporary preparations of cellular material (onion cells and human cheek
cells) suitable for viewing with a light microscope.

« To draw diagrams of plant and animal cells from microscope slides and

photomicrographs.

oy Equipment

« lodine solution, 0.1 M « Disinfectant « Glass slides
« Methylene blue « Distilled water « Light microscope
« Onion (red or white) « Dropping pipette + Mounted needle

« Beaker « Eye protection
« Cofton buds « Filter paper
« Coverslips « Forceps

Classroom organisation

Sharp knife or scalpel
White tile

Consider the following questions before you host this practical activity.

Are students mature enough to safely use the knife and scalpels?
Should students work in small groups, pairs or as individuals?
'Will microscopes be set out on the desks ready, or should students collect them?

How much time is available? Should students prepare temporary slides of both

onion and cheek cells, or just one or the other?

Stains give contrast to microscopical images and can help to identify tissues viewed
using microscopes. Staining techniques for use in light microscopy involve using
coloured dyes, but have recently been supplemented with immunological techniques.
In electron microscopy, heavy metal stains such as salfs of osmium, lead and uranium,
are incorporated into the specimen. Ask students to review the staining techniques
available to modern biology and prepare a digital report explaining how these can

Setting up

Figure 2.21 shows how a temporary slide is prepared. In order to minimise the
infroduction of air bubbles, the coverslip should be lowered slowly at an angle using a
mounted needle. Use filter paper to absorb excess water or stain.

enhance one area of study in biological science.

IEIETFA] Preparing a temporary siide of plant tissue.

TEACHERS GUIDE

>

o

Outcomes & writing up

Taking it further

Preparing and viewing cheek cells

. Insert a cofton bud info your mouth and gently rub against the inside of your cheek.
2. Smear the cotton bud onto a small area at the centre of the glass slide.

3. Put the cotton bud straight info a beaker containing disinfectant.

Add a very small drop of methylene blue to the area where the cheek cells were
smeared, and leave this to soak for around 1 minute.

Follow steps 5 to 14 as per the method for preparing onion cells.

Draw your observations at both lower and higher magnification.

Refer back to the period spread to remind yourself of the seven guidelines to follow
when you produce a scientific drawing.

Checkpoint
Competency statements ‘ Review questions
Microscopes 1 The structures of some organelles are only
+ | know that microscopes are used in cell visible with an electron microscope.
biology.

| can distinguish between the different
types of microscope (light microscopes,
transmission electron microscopes and
scanning electron microscopes).

I understand the advantages and
disadvantages of using different types of
microscope.

Explain why.

It is possible to use a special type of microscope slide called a cavity slide. Using this,

it is possible to see living microscopic organisms that move around in drops of water.
Although you are unlikely to find anything living that is visible in a drop of tap water,

try using a drop of pond water or even seawater. It will be difficult to make a scientific
drawing of your observations. Instead, fry holding your mobile phone camera lens very
still over the eyepiece of the microscope. You may even be able to record a short video

and play it back in slow motion to see some detail of the organisms.

Studying cells
I know that temporary fions of

2 Describe how a sample consisting only
could be obtained from

cellular material are suitable for viewing with
a light microscope.

I can draw diagrams of plant and
animal cells from microscope slides and
photomicrographs.

I understand how cell fractionation can be
used to investigate the function of different
cellular components.

homogenised plant issue.

True size and magnification

3 Describe how a student can prepare a

I know how to use and the
magnification formula to calculate
magnifications and true size.

I can use the appropriate units to measure
cells and thelr structures: millimetre (mm),
micrometre (um) and nanometre (nm).

1 understand how eyepiece graticules and
stage micrometer scales can be used

fo make measurements of objects seen
through microscopes.

porary slide to view a
plece of plant fissue.
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' e I I St r u ct u re What is a living cell? This question is harder to answer than you might think.
One definition of a cell is the smallest unit of life. However, there are structures in cells without
which a cell could not live. Are these ‘alive’ too? And how do we evaluate the difference between

r b i
7 unicellular organisms, which consist of only one cell, and multicellular organisms, which have very
and.function o e

Itis possible to link the content of this unit with your studies of other academic subjects.

Professor Lynn Margulis was one of the key microbiologists of the 20" century. Early in
Here are some examples:

her career, she was intrigued by some of her observations of plant and animal cells, called
eukaryotic cells. Mitochondria, mlema] structures that provide eukaryotic cells with energy, < Ask your language teacher to help you consider the derivation of words used to describe structures found
and which are for ph h reminded her of bacteria, called 2 ) within cells. Examples include cytoplasm (derived from ‘cyto-" which is the Ancient Greek for ‘container’) and
prokaryotic cells. Could it be tha( billions of years ago, bacteria may have been taken in by \ ‘nucleus’ (derived from the Latin for ‘seed”). What about ‘prokaryotic’ and ‘vacuole’?

another, larger cell? Perhaps, instead of being digested, the bacterium could have survived « Compare the specidlisation of cells with the specialisation of different woodwork fools or cooking utensis.

inside it and formed a highly interactive partnership. Professor Margulis’s theory became IS interactions .
e dmymb‘iuz themy(mdp‘) means ‘within’ and symi‘:o e s aataoundus s & The skills that you will develop in this unit, such as using a microscope, are required for observations of blood

mutual benefit). Controversial at first, this theory is widely accepted today. life developed a mutually smears and the gross structure of blood vessels in animais, as well as observing root hair cells and locating
beneficial relationship the position of xylem and phloem in plants.

In her later years, Professor Margulis extended her thinking and helped to advance the GAIA  with s non-lving

hypothesis (Figure 2.2). First proposed by a space scientist working for NASA, this attested ~ ©™7"ment?

that life, through its interactions with rocks, oceans and atmosphere, stabilises our planet’s conditions.

Many examples will be familiar to you: organisms are able to make new rocks such as limestone, change

the i

of our here by producing oxygen, and cycle elements such as carbon and nitrogen.

Perhaps the wide variety of habitats for life on Earth were borne of life itself.

Progression map

Prior learning In this unit Later learning

Allliving things are. « The use and limitations Gas exchange across
composed of cells of opical microscopes cell membranes

« The difference between

Cells are too small o be magnification and Adaptations of cells
seen with the naked eye resolution the digestive system
« Calculating true
ISTEEERN 201, sieists working i th At dscovered n st evidence of mliclla e, Microsopi 0sis of  ew fngus, ghen the ame g
ize (i
. show cells that Today, are familar to us: the latest Calculating magnification “ Genefics and cell
i that the body 37 tillon cells - thatis 3 for a light microscope — T

Chapter

1 Microscopy Lgsson 1:

Microscopes and cell structures

- 4 lll. L
Objectives I Lesson 2:

Cell Membranes

Describe the use and limitations of optical mi , fransmission electron rr and scanning
electron microscopes.
Explain the difference between magnification and resolution.
Recognise cell structures from photomicrographs and electron micrographs and draw individual cell structures.
Describe the principles of cell fractionation and ultracentrifugation, and explain why they are used.
Measure the size of an object viewed with an opfical microscope Lesson 3:
Calculate frue size (in um) and magnification, including using scale bars.
that there was a considerable period of fime during which the scienfific community distinguished Trqnspor' ih rough ce" membrqnes
between artefacts and cell organelles.

Lesson 4:
Movement of water between cells and solutions u “

Lesson 5:
Active Transport and Co-Transport

1 E.mg

We've added lessons from subsequent chapters in order to visually show how
this design works with more than 1 chapter. - Design

T
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Chapter 1 Microscopy

Hooke's work coincided with that of Antonie Van Leeuwenhoek in the Netherlands. He was a draper, and had no
sclentific background. His love of microscopy is thought to have been inspired by Micrographia. Van Leeuwenhoek
learned how fo grind lenses, the parts used fo magnify the specimen, and make simple microscopes. His microscopes
were small - they were only 80 mm fo 100 mm long - but they were powerful. One magnified up to around 270 fimes
(Figure 2.5)

Lenses focus light or other types
of radiation to produce an
image.

[GIETF3 A replica of one of Van L

500 microscopes, but fewer than 10 have survived.

He is known to

you know?

By the early part of the 19" century, there were major improvements in
lens quality and in the mechanisms needed fo adjust the moving parts
of microscopes. The light microscopes we use foday are based on the
same principles as the early compound microscopes of Hooke and Van
Leeuwenhoek. The quality of lenses is, of course, far superior. The image
produced by a compound microscope s the product of magnification
using two lenses - an objective lens and an eyepiece lens. With most
microscopes, there is normally a choice of objective lenses - or simply,
‘objectives’ - depending on the magnification required (Figure 2.6).

If an object is transparent, it

will allow light waves fo pass
through it and therefore will still
not be visible. This is why many
biological structures have to be
freated with special chemicals
to stain them before they can
be seen.

AW2.6

It is possible to make a very simple microscope
using equipment found around the house.
Using scissors, cut a hole in the bottom of a
transparent plastic cup. Stretch a piece of
cling film over the top of the cup and secure

it with a rubber band. Find a small specimen,
perhaps a piece of plant material, and place
it through your cut-out hole in the bottom of
the cup. Pour a small volume of water on top
of the cling film so that it sifs in a small pool.
Look at your specimen through the water.

The water acts as a lens and makes your
specimen look larger. Can you suggest how
the magnification and resolving power of your
microscope could be improved?

[EIEITIIIA This light microscope uses visible light as a medium to magnify a specimen. You will explore how to use one of these in the next period.

The reason microscopes are used is because they produce
images larger than the original objects. This is called
magnification. This is how many times bigger an image is than the
original object, which is called the specimen. Although in theory
there is no limif fo how many times an image can be magnified,
at some point it will not be possible to see any more detail. The
ability to see detail is @ measure of the microscope’s resolution
(or resolving power) and is the shortest distance between two
separate objects that can still be seen separately (Figure 2.7).

So, what is the smallest specimen that can be magnified by these
different types of microscope? In Period 3, you will become familiar
with the micrometre (1000 times smaller than a milimetre) and
nanometre (1000 times smaller than a micrometre).

Did you know?

There are two types of microscope siide.
Atemporary slide can be made by
mounting a thin piece of fissue in a drop

of water. Temporary slide preparation is @
useful technique for viewing living specimens
quickly. The slide will, of course, dry out in a
short space of time and the cell structure will
change. In time, the specimen would decay.
Sometimes, a permanent slide is required
as a permanent record of the cells or fissue,
for instance in the pathology department of

ahospital.
[

AW2.7
. . “ Magnification relates to size; resolution
relates to detail
ey e [

GIEIETE] Example to show how two points in a cell might ook when
viewed through different resolution lenses

Different types of microscope; different

types of image
As you saw in Figure 2.3,

types of microscope image. Images produced using a microscope

are called micrographs.

To consider resolution, find af a digital
photograph on your computer or phone.

If you keep enlarging it, the magnification
increases. However, when you start to see the
separate pixels, then greater magnification
will not lead to greater resolution. You will not

there are two fundamentally different

Specifically, images produced by a light

(optical)

micrographs.

Both types of microscope use a form of radiation in order to see
the specimen being examined. The light microscope uses visible
light as a source of radiation, whereas the electron microscope
uses electron beams. The advantage of electron microscopes is
that they can achieve a much greater magnification than light
microscopes: more than x1 million, versus a maximum of x1500.

For example, the structure of viruses, which are much smaller than
cells, was first seen using an electron microscope. However, despite
ight microscopes do have some advantages over electron
microscopes, as you will see later.

this,

Specimens smaller than 200 nm cannot be seen with a light
microscope. To view smaller objects, we must use radiation of a
shorter wavelength than visible light. One option is to use ulfraviolet
light or X-rays. A much better idea, however, is fo use electrons.
Electrons are negatively charged particles, which in some cases
behave like waves. These electron beams have an incredibly
short wavelength (about 1 nm). Using an electron microscope, a
resolution of 0.5 nm can be obtained, 400 times better than a light
microscope. In addition, the negative charge of electrons means
that electron beams can be focused using electromagnets,
which improves resolution. The inside of an electron microscope is

shown in Figure 2.8,

are called
produced by an electron microscope are called electron

Images be able to see any more detail.

electromagnetic condenser ‘lens’

vacuum
specimen on copper grid
electromagnetic objective ‘lens’

electromagnetic projector ‘lens’

image

image on fluorescent screen
camera chamber

[GIEIETEI] The workings of an electron microscope. Heating a cathode in electrons. Th
a voltage. The electrons 3 i ¢ but fielgs in
the same way as a lens would refract light rays. Two or ir pe

Unit 2 Chapter 1

Unit 2 Review

Skills progression pyramid

Can you deduce whether your esfimate
of the water potential of plant tissue

is accurate? What are the sources of
potential error in this investigation, and
how can these be minimised?

Can you adapt the method of
a practical investigation used
10 esfimate the water potential
of plant tissue to investigate the
effect of changing temperature
on the rate of osmosis?

Evaluation]

Can you

describe how e
fo use data Application
obtained in

apractical Analysis Given the definition of
investigation osmosis, could you give

reasons for the effect
of placing a plant cell
and an animal cell info
solutions of varying
concentration?

fo estimate the
water potential
of plant tissue?

Application

Comprehension

Can you predict the
direction of net water
movement between
1wo solutions if you
are given their water
potential values?

Comprehension

Knowledge

Knowledge

Can you recall the definition of osmosis?

Key term definitions

Term Definition
buffer A solution which has a pH that changes very little despite being mixed with acid o alkaii
cell biology The sfudy of iving organisms at the level of celk.

cell i A process used to separate cellular compt for analyss of their functions.
cell theory The theory that allliving things are made up of cells.

centrifugation

A technique that involves the application of centrifugal force fo separate organelles from a mixture
according fo their mass

centrifuge

A piece of laboratory equipment that applies centifugal force fo separate organelies flom o
mixture according to their mass.

compound microscope

A device used fo view specimens at increased magnification using two lenses: the objective lens
and the eyepiece lens.

electomagnet

Atype of magnet in which the magnetic field is produced by an electric current.

electron beams

A stream of electrons, which can be made using a number of different methods,

electron micrograph

An image captured using an electron microscope.

electron microscope

A microscope that uses electron beams as a medium.

eyepiece lens

The part of @ microscope down which you view a specimen; its magnification s usually x10,

filrate

The solution remaining when a substance s fiitered.

filtration

The process of separating particles from a mixture using fiter paper.

A suspension of cell fragments obfained when tissue is homogenised.

homogenisation

The blending of biological issue to form a paste-like material, ready for filiration. This is a step in cell
fractionation

homogeniser The plece of laboratory equipment, liened to a blender, which forms a paste-lie material from
biological material in cell ultracentrifugation.
isofonic. Having the same water potential as a particular fiuid
light (optical) microscope | A microscope that uses visible light s @ medium.
magnification The number of fimes an object is enlarged in size fo be viewed as on image.
micrograph Animage using a mi o i are created using a light
i lectr are made using an electron microscope.

micrometre (um)

A unit for measuring length equivalent fo one thousandth of a millimetre (1 x 10-3 mm).

microscope

Device used fo view an object in greater detail using a light source or electron beams for
magnification.

millimetre (mm)

A unif for measuring length equivalent to one thousandith of a metre (1 x 10-3 m).

nanometre (nm)

A unit for measuring length equivalent to one millionth of a milimetre (1 x 10-9 m).

objective lens

The lens closest o the slide holding the specimen that s being viewed,

pellet

A mass of organelles, sedimented from a mixture by cell ultracentrifugation.

permanent slide

A preparation of a specimen in which the specimen is preserved, dehydrated, embedded in wax,
sectioned, stained and mounted in a resin. to produce a slide that wil last for many years.

photomicrograph

An image captured using a light (optical) microscope.

resolution

The ability to distinguish two objects from each other.

resolving power

The ability of a microscope to distinguish small or closely adjacent images.

scanning electron
microscope (SEM)

Atype of electron microscope that produces images of a specimen by scanning the surface with
focused beam of electrons, and which gives information on the surface structure of he specimen.

section Athin slice of fissue prepared for viewing with a microscope.
specimen An object to be viewed under a microscope, usually mounted onto a siide.

stain A coloured chemical, used in solution, o dye the cell so that the microscopical image has contrast.
supernatant The volume of liquid leff in a fube that has been centrifuged

temporary slide

A preparation of a specimen for microscopy contalning living fissue that is nof meant fo be
permanent.

fransmission electron

A microscopy technique in which a beam of electrons is fransmitted through a specimen fo form an

microscope (TEM) image.

u g A ised fechnique used to spin samples at exceptionally high speeds in an aftempt to
separate the organelles in cells.

vacuum Aspace that is devoid of matter.

visiole light The portion of the electromagnetic spectrum that s visible o the human eye.

Unit 2 Review
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WWhite Rose Science Worksheets Year 1 Autumn term
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Explore materials - wood, plastic,

White Rese

glass and metal SCIENCE

@) Use the key words to label the materials.

( metal ] ( plastic | ( glass | [ wood |

e What is the same about these objects?

Complete the sentence.

All of the objects are made from

9 What is different about these forks?

4 /
=
,;“/"" p
=
=

Complete the sentence.

A\

They are made from

Diddy needs to get out of the ice.
a) How can you help Diddy get out of the ice?

b) What will happen to the ice?

White Rose
© White Rose Education 2023

SCIENCE
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Blue Dot Level 5 Posters
Typesetting and Poster Design

intelligence

BIue =
Dot ) o oxford University Press

_Big Idea

3
-
()
-
o
(1]
3
[
(]

examples:
I show empathy
people
smart
jobs:

dancers work as a team

What can sharing
knowledge allow us to do?

-
N

Wm

=

)  Shared knowledge > Results E
&J/ Michiko's language Tobio was able to communicate. l‘;
o -5
o o
o

T

e
&

L Big Idea ]

29

Wm

@l Perspective A
W)

What happens when we
change our perspective?

Perspective B

rBrigida saw lines.

IA1)23dsidg

ﬁrigida learned the lines were pictures that
ancient people drew.

— y/
( ( -
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Family and Friends 2 Kazakhstan Edition, Pupil's Book
Resizing Layout to new page dimensions

1 /All about me

Lesson One Words: | can understand greetings and family words

1 & Askand answer.

Hello. I'm Saken. What's your name? ) (“My name’s
Marzhan.

I'm fine, thank you. ==

U

How are you? )

How old are you?

2 Listen and sing. @ o 3 Sing and do. D o

CRprap
Eetishingl Welcome song
Welcome back Welcome back,
To all our friends. ¥ it's a happy day.
5" Fun and learning P A day for learning,
Never end! ¢ A day for play!
Ceily )

mum dad brother sister grandma
grandpa aunt uncle cousin

4 Unit1 Hello again

www.oup.com/elt/

Kazakhstan
Edition

familyandfriends/kazakhstan

Naomi Simmons
Kamila Beibitbayeva
Julie Penn

OXFORD

UNIVERSITY PRESS

[ oo e

T e o g erts )

1 Listen to the story again and repeat. Act. @ o7
2 Look and say.

3 write. ((He She They

ot

He can
ride a bike.

tide a horse. play football.

®

skate. play tennis. skateboard.
4 & Point, ask and answer. Let's lea
/_can he ride a bike? ) Ican  Youcan
He, she, it can
- 2 Theycan  Wecan
T 3

i lcan.. Unitl 7

8

1 Listen, point and repeat. @ os

Rz A oT

3 Sing and do. Do

2 Listen and sing. @

Let's sing!

Where is my
teddy bear?

Where is my teddy bear?
Where s he?

Where is my teddy bear?
Ican't find him anywhere!
Lok behind the bedroom door.
Is he hiding there?

Lok behind the bedroom door.

I can't find him anywhere
Lok front of the sofa.
Look between the bed and chair..
Look next to the big toy box.
15 he hiding there?
Look next to the big toy box.
Yes, my teddy’s hiding therel

4 Choose skirt, scarf or shirt and sing agail

Unit 1 My clothes and things

Lesson Three Song: | can sing a song about feclings. )

1 Listen, point and repeat. @ »

P
3 Singanddo.® =

2 Listen and sing. @ =

Let's sing!

If you're tired and you know it ...

If you're tired and you know it,
Go to sleep! [Snore, snore]

If you're tired and you know it,
Go to sleep! [Snore, snore]

If yourre tired and you know it,

And you really want to show it,

If you're tired and you know it,
Go to sleep! [snore, snore]

If you're scared and you know it,

Hug yourselfl [Hug, hug] ..
Ifyou're angry and you know it,
stamp your feet! [stamp, stamp] ...
If you're brave and you know it,
say, ‘I can!’ [1 cant] ...

4 “&Talk about your friends and family members.

mum  dad brother sister grandma
grandpa_cousin _uncle _aunt _ friend

~This is my friend, Aizere. she's cold. )

16 Unit2 Peoplelknow

Review 1 Lesson Three | can mo

Everyday English

s fw I Wi —
Are you free after school We can play with my
today? doll's house.
Great. I'll ask my mum.
Oops!
T oht .. Thank you, Ellie

Sorry. I'm not free today.
How about on Tuesday?
Yes, that's fine.

Ask and answer.

Monday TuesduyH mum  dad

Wednesday grandma  grandpa

re you free after school on Tuesday? )

Sorry, I'm not free on Tuesday. g

" How about Wednesday? |

30

Review 1 Lesson Four | can make o mini book and talk about it with my fr

1 ZZZF” Make a mini book.
@

Cut along the top of the book.
Your book now has 8 pages.

Fold the paper in half.
Then fold it again.

Write about your activities in
the book.

Colour and stick the pictures.
Or draw your own activities.

2 @ZTIFD <& Use the mini book and say.
iday? )
Sorry, I'm not free. 1 go
swimming on Friday.

P —
_ How about sunday? )

e you free on

. 'We can listen

to music.

Project: o mini book
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Hathaway Readers
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GERMS

&

A GERM?

A germ is a very small thing.
Germs can make you sick.
Germs get on your hands
when you carry things. These
things can look clean, but
germs are on them.

That is why we wash our
hands before we eat. That

is why we wash our hands
after we go to the bathroom.
That is why we wash our
hands after we play in the
park. That is why we wash
when we hurt our bodies.
We must try to be clean.

A long time ago, people
thought that they got sick
because of bad air. They
didn’t know about germs
before Zacharias Janssen
invented the microscope
in 1590.

microscope

Germs are very small and our eyes cannot see them.
We need a microscope to see them. A microscope
makes very small things look bigger. When we look at
germs with a microscope, we see there are many kinds.
Two kinds of germs are viruses and bacteria. We see a
lot of these. Two other kinds of germs are fungi and
protozoans. We do not see as many of these.
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Customer:
Association for Project Management (APM)
APM Training Provider Annual Accreditation Submission Form (interactive)

6 page document with interactive text areas, clickable check boxes and working hyperlinks for website
access and emails.

APM Training Provider Accreditation Assessor report
Assessor report
APM Training Provider Project Meog
g Project Management - i i
A LA ditati Submissi Part 2 Standard 2 - Legislation Comments
O Is there evidence of employee training on equality v No
and diversity in the last 12 months
i i 7 O Is there evidence to demonstrate adherence to
Please comglete the digital form and return via APM’s FTP server, or other secure platforms, health and safety legisiation over the last 12 months Yes No
as agreed with APM.
Comments
Name of assessor O 2a Inthe last 12 months, has there been any Yes No
change in the organisation’s equality and
- diversity policy for employees and learners?
Name of organisation ¥ poficy ploy
- O 2b In the last 12 months, has the organisation
Contact name from organisation changed its approach to adapting delivery Yes No
plans to ensure an equitable learning
Date of assessment experience for all learners?
Training Provider application to continue to offer the following qualification(s) Standard 3 - Organisation operations
Comments
APM Project Fundamentals Qualification O Is there evidence to show currency of contracts ¢ No
and/or licences to deliver APM qualification(s)?
APM Project Management Qualification O Is there evidence to show that learner associate  yoq No
ratios are being logged and monitored?
APM Project Management Qualification for registered *PRINCE2® Practitioners ) ) . .
O 3a Please confirm the names of policies, if Title of policy Confirm clear link
. . . any, that have been updated in the last
APM Project Professional Qualification 12 months, with confirmation of their link to Yes
organisational procedures.
APM Project Risk Management 1 No
APM Project Risk Management 2 O 3b Does the organisation have a documented N
plan showing the volume of forecasted Yes o
learners with supporting capacity planning
per qualification?
Part1
No assessment required. O 3c Inthe last 12 months, has there been any Yes No
change in the organisation’s learner:
associate ratio?
Standard 1 - Organisation status and structure . "
n the last 12 months, has there been an:
CRAEILES 3d In the last 12 months, has there b y
change to the IT infrastructure to support Yes No
O 1a In the last 12 months, has there been any Yes No predicted learner volumes?
change to the organisational approach to
identifying and managing conflict?
() 3e Inthe last 12 months, has there been any
change in the organisation’s approach to
identifying risks and contingency planning in
(O b Inthe last 12 months, has there been any vos o elation to: Vos No
change in the organisational strategy for the  Staffing.
ongoing delivery of the APM qualification(s)?
® T failure. Yes No
* Venue cancellation (if applicable). Yes No N/A
(O 1f Inthe last 12 months, has there been any vos o
change to the governance and decision- O 3 st evidentwhat actions have been taken
9 ? in the last 12 months to ensure equipment Yes No
and facilities used to deliver the APM
qualification(s) are fit for purpose, available
Questions Ic-1e no assessment required. ‘;(:gr'lz‘r"g‘gs and offer a quality learning
*PRINCE2® is a registered trade mark of AXELOS Limited. Because when projects
succeed, society benefits
©2023 Association for Project Management 2
APM Training Provider Accraditation hssessor report APM Training Provider Accreditation hssessor report
Standard 4 - Planning and delivery Assessor overview of accreditation application
Confirm the sample size of elivery pian assessed for each qualification:
Do the delivery plans submitted for each qualification clearly demonstrate the following
ves No
Notional learning hours mat ves No
Assessor recommendation
Effective stratagies to involve al learners ves No Accept to continue accreditation
practice and Yo No Recommend for deferral Wy
Names of associates approved by the organisation to deliver on the pian ves No e We are the only chartered membership
organisation for the project profession
Additional comments.
Comments
O 4anthelast 12 months, has there been Yes No Does not meet Accreditation standard
any change in the way in which learning
materials are made available or when this
State criteria not meeting requirements
b nthoast 1 mentns s ihora boen ary
o o whot diected development takes %% to
mecs
does compliance remain for the ves No
Patona) latPng PGt
O depoeamonnetamoconseioe o o
been implemented in the ast 1 months?
QO 4 Inthe last 12 months has thre been any ves Mo
o the organisation's approach to Effoctive communication
fe oAb
Malpractice
O 480 poresisercaoromocive e ves no Webito accuracy
12 menths Financial obligations
O 481 boss the rgarisation document oo - rass rate
associate improvement pians?
Learner sxperience Completed forms to:
accreditation@apmorg.uk
QO 49 isthere evidence that leamer feedback ygq o APM Professional Standards Manager comment For queries regarding Academic Accreditation, please
been gathered? contact the Accreditation Department: Tel:0345 4581944
or Email: accreditation@apm org uk
O 410 1sthere evidence to demonsurate . .
Tollowing feedback h s o 3
Daan cotad upon andl revewed for e ? gt L)) ¢
effectiveness? i s e ks 7 S skt o ot eragerent s et
H cpmorgak . gl cftcs as shave o
€202 it rfctragmant 3 202 scitontrofct ragamant s
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Customer: Elmwood Education

Higher GCSE Maths Practice Papers
Series redesign and typesetting

NEED TO KNOW -“.

CAUTION
Find the missing y-values by

The curve should Be careful with negative:
substituting each x-value in the be smooth and eX—=4 ==+
equation. pass through all the

& —-Xx4z== —dz=-
The roots of the equation are the marked points = i
x-values on the curve at y =0
e B
(a) Complete the table of values for y =x°-5x+3
-3 -2 -1 0 1 2 3 ‘
-9 7 -1 ‘
(2)

(b) On the grid, draw the graph of_y=x3 -5x + 3 for the values of x from -3 to 3.

J

I

4 = . x
(1)
(c) Using your graph, find all the roots of the equation x° - 5x+3=0
x= (2)
(5 marks)
. J

NEED TO KNOW ™ CAUTION
7 area =%x ? Use sector Do not mix up the radius
< 0 area to find and diameter.
=Y « i
arclength = 565 217 the radius. Perimeter is the length
around the whole outside

C

a
( B

The area of sector ACD is 247 cm?.
AC:AB=3:4

Work out he total perimeter of shape ABCD.
Leave the answer interms of 7.

(5 marks)
J

CErTEC) ) ETA)

Describing an enlargement
requires the co-ordinates of
the centre of enlargement

If a shape gets larger or
smaller and turns upside
down, the scale factor will

If a shape gets smaller,
the scale factor will be a

fraction (<1).
and the scale factor. be negative.
( )
® ’
x
Shape P is transformed into shape 0 by a simple transformation.
Describe fully the transformatiuon.
(3 marks)
L J

Cieeoromon— @) lE T

Forsi r solids, if
length ratio = 1: k then
areratio=1: k?
volume ratio=1: &°

CAUTION

Square root the area

ratio to get the length ratio.
Use this to find the

volume ratio.

Have you subtracted the
smallder volume to get the
final answer?

-

A small metal frustum is removed from a larger metal frustum. The two frustums
are similar.

=

The smaller frustum has volume 90!’1‘\3 and the total surface area xcmz.

The larger frustum has total surface area 162 cm?.

Find an expression, in terms of x, for the volume of the larger frustum after the
smaller frustum has been removed.

(4 marks)
J
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Customer: Olivia Press

Exam mastery Series Dyslexic friendly math workbook cover designs
Typesetting, Page Design and Cover Design

Think Smarter.
Score Higher.

Success in 11+ and Secondary Maths Exams is not just about knowing
formulas - it is about problem solving with confidence.

The is packed with:

/ 250 Challenging, multi-step questions per book

/ Key Topics Exam Style questions - target and strengthen what you know
/ Mixed Paper - build exam stamina and speed

/ Worded questions and problem solving - develop independent
thinking skills

These are the high mark questions that make the difference between
agood grade and a great one in the key areas of Mathematics.

TWO BOOKS:
IN THIS BOOK (11+ A):
Ghlnging Exam Siye quesions tatfocus on KEY FEATURES:
+ Number and Proporton Study Pians

+ Shapes and Angles ‘Student riendlylayout
- Averages

Worked solutons at
+ Puzzes Sy

wwwoliviapress.
INBOOK (11+ B):

@ Olivia Press wwonmrsssosion J!!IIJ

Think Smarter.
Score Higher.

Success in Secondary Mathematics Exams is not just about knowing
formulas - tis about problem solving with confiden

The is packed with
+/ 250 Challenging, mult-step questions per book
// Key Topics Exam Style questions — target and strengthen what you know
+/ Mixed Papers - build exam stamina and speed

/ Worded questions and problem solving — develop independent
thinking skils

These are the high mark questions that make the difference between
a good grade and a great one.

TWO BO
INTHIS BOOK (FOUNDATION
MATHS A):

A p—

IN FOUNDATION MATHS B:
+ Bearings and angies n polygons

- Graphs, veciors and transformations

@ Olivia Press s

Think Smarter.
Score Higher.

Success in Secondary Mathematics Exams is not just about knowing
formulas - tis about problem solving with confidence.

The is packed with
+/ 250 Challenging, mult-step questions per book
// Key Topics Exam Style questions - target and strengthen what you know
+/ Mixed Papers - build exam stamina and speed

+/ Worded questions and problem solving - develop independent
thinking skills

These are the high mark questions that make the difference between
2 good grade and a great one.

TWO BOOKS:
IN THIS BOOK (HIGHER MATHS A):
Ghallnging Exam Syl questons that focus on KEY FEATURES:
" Number (Money, Bounds and Surcs) Study Plans.
Ratio and Proporton T
Algebra (Proof and Mul-step Questions),
Algebra (Functons and Grapns) Worked solutons at
o oliviapress education

IN HIGHER MATHS B:

+ Trigonometry and Probabilty

fm—

@ Olivia Press wmonsmsscston
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11+
Maths A

250 Challenging
Exam Style Questions

u

GCSE and International GCSE

Foundation
Maths A

250 Challenging
Exam Style Questions

GCSE and International GCSE

Higher
Maths A

250 Challenging
Exam Style Questions

Think Smarter.
Score ngher.

s in 11+ and Maths Exams is not.
lormulas itis about pmbl!m solving with confidence.

The is packed with:

/250 Challenging, multi-step questions per book

/ Key Topics Exam Style questions - target and strengthen what you know
/ Mixed Papers - build exam stamina and speed

/ Worded questi

thinking skills
‘These are the high mark questions that make the difference between
agood grade and a great one in the key areas of Mathematics.
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Averages.
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Think Smarter.
Score Higher.

in Secondary Mathematics Exams is not just about knowing
itis about problem solving with confidence.
is packed with:
/250 Challenging, mult-step questions per book
/ Key Topics Exam Style questions — target and strengthen what you know
/ Mixed Papers — build exam stamina and speed

/ Worded questions and problem solving — develop independent
thinking skills

These are the high mark questions that make the difference between
agood grade and a great one.

TWO BOOKS:
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Think Smarter.
Score Higher.

Success in Secondary Mathematics Exams s not just about knowing
formulas - tis about problem solving with confidence.

The is packed with

/250 Challenging, mult-step questions per book

/ Key Topics Exam Style questions - target and strengthen what you know
/' Mixed Papers ~ build exam stamina and speed

/ Worded questions and problem solving ~ develop independent
thinking skills

These are the high mark questions that make the difference between
a good grade and a great one.
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Standard book cover design Men of Trent The Story Of The Nottingham Winch (top)
Extended cover jacket design Men of Trent The Story Of The Nottingham Winch (bottom)

MEN OF TRENT

THE STORY OF THE
NOTTINGHAM WINCH

_MEN OF TRENT

EHORY OF THE
FINGHAM WINCH

VWNA NV4311S

HONIM WYHODNILLON
JHL 4O AYOLS FHL INFYL 40 NIW

19996550

Turner & Lowkes
| H ‘
o

ISBN 978 06
sH 781999 H “>

5006
www.turnerandlowkes.com

©)

Men of Trent is the first work to focus on the
Nottingham fishing winch putting into context
the various types of reels, their construction and
the people who fished with, and made them.

MEN OF TRENT

THE STORY OF THE
NOTTINGHAM WINCH

The majority of the written work on this subject
is based on an article published in the Fishing

Gazette in September 1895 by Henry Coxon.

VIWNA NV431S

HE STORY OF THE
FTINGHAM WINC

It appears that subsequent authors took this as
gospel without researching the facts.

Duma has spent a considerable time separating
the facts from the fiction.

@)

Turner & Lowkes

STEFAN DUMA

Nottingham clamp winch, brass bound 3 inch.
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