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In B1 you will discover what plants and animals are made
of. You will also meet some tiny organisms that can only be
seen under a microscope. You will explore how different
structures work together to keep an organism alive. Finally,
you will discover how new plants and animals are created
through the process of reproduction.

You already know

The life cycles of plants and animals include growth,
development, and reproduction.

Plants are made up of different parts — including roots,
stem, leaves, and flowers.

Seeds need water, warmth, and oxygen to start growing.
Plants need air, light, water, nutrients from soil, and room
to grow.

Flowers play an important part in the life cycle of a plant.
Some animals have skeletons and muscles for support,
protection, and movement.

Living things produce offspring, which grow into adults.

« What are we made of?
« Why do we breathe?
« How are new organisms made?

What are the seven life
processes that all living
things carry out?
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Learning objectives
After this topic you will be able to:

e describe how characteristics
are inherited

e describe how scientists worked
together to develop the DNA
model.

¥ A chromosome.

gene

A The shape of DNA is a double
helix — a bit like a twisted ladder.

DNA timeline @

Camyout « earch to produce

a timeline

scientists’ understanding of DNA

You can learn more about DNA in
B3 2.5DNA

You can often tell if people are members of the same
family, as they look alike. The children have inherited
some characteristics from each of their parents. Brothers

and sisters do not look completely the same, as they each

inherit a different mixture of characteristics.

How do you inherit characteristics?

You inherit characteristics from your parents through genetic
material stored in the nucleus of your cells:This material is a
chemical called DNA (deoxyribonucleic acid). DNA contains all the
information needed to.make an organism.

A StatéwhabRNAis!

Chromosomes

Inside the nucleus, your DNA is arranged into long strands called
chromosomes. Different species have a different number of
chromosomes in their nucleus. Humans have 46 chromosomes;
cats have 38 chromosomes.

You inherit half of your chromosomes from your mother and half
from your father. This is why you share some of your characteristics
with your mother and some with your father.

B State what a chromosome is.
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Genes

Each chromosome is divided into sections of DNA. The sections
that hold the information to produce a characteristic are called
genes. For example, one gene contains the information that sets
your eye colour, while a different gene sets your hair colour. Each
chromosome contains thousands of genes.

C State what a gene is.

How is genetic material inherited?

Inside the nucleus of your cells, the 46 chromosomes are arranged
into 23 pairs. One copy of the chromosome of each pair comes
from your mother, and the other comes from your father.
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What’s the alternative?

Scientists agree that it would be better if we did not burn so many fossil
fuels. They have found some alternative methods to produce a current.
These resources are renewable because they will not run out. Many
renewable resources come from the nuclear store of energy of the Sun.

Renewable energy resources

\(C

A Tidal-water flows A Waves tum a
through turbines as the turbine.
tide goes in and out.

A wind turbine
spins a generator
directly.

Biomass: you can burn plants
instead of coal in a power
station. The plants use carbon
dioxide when they grow.

A Solar (photovoltaic) cells
generate a potential
difference from light.

A Geothermal: hot rocks in
the Earth heat water to form
steam, which tumns turbines.

Hydroelectric: water falls down
through turbines in the dam.
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Learning objectives
After this lesson you will be able to:

e describe the advantages and
disadvantages of new vehicle
fuels.

Fantastic Fact

Swedishsséientists have discovered how to
make methane from dead cow waste. The
methane fuels trains.

| Key Words IS

hydrogen fuel cell, biofuel, renewable,
carbon neutral

Petrol and diesel are fossil fuels. They are separated from
crude oil. Will they last forever?

Crude oil is non-renewable. It is used up more quickly thanit is
replaced. And, of course, burning petrol and diesel produces harmful
gases. This is why scientists are developing replacement fuels.

A State what is meant by non-renewable

What are the pros and cons of hydrogen fuel?
There are two ways of using hydrogen fuel. Some cars burn
hydrogen in their engines instead of petrol. Another type of car has
a hydrogen fuel cell. Hydrogen flows into the cell from a tank.

It reacts with oxygen from the air and generates electricity. The
electricity powers a motor. This makes the wheels turn.

Hydrogen fuel makes one harmless waste product, water. But it

does have disadvantages:

e Hydrogen is difficult to store, since mixtures of hydrogen and
oxygen are explosive.

e There are few hydrogen filling stations.

Hydrogen does not occur naturally on Earth. It is manufactured from
methane in two'stepssThe process makes waste carbon dioxide.

Step 1:..méthane + water = carbon monoxide + hydrogen

CHp ™+ HO — co + 3H,
Step 2: “carbon monoxide + water — carbon dioxide + hydrogen
€0) + H0 - o, + H,

B Describe one advantage and one disadvantage of

hydrogen fuel




I

Activate 3 — 15[=) GCSE : i#E

@ HERL7iE (Electromagnetic Spectrum)

I BRI s 2, A 2 AR, & 2O
HORE LTRSS Sk, X SRR
B,

i 5.3h2% (Work and Power)

T B ) S TR E - BERRReRAIRES SRR S - X
L NARHIN SR B B G TR ~ VIS iEreryl S = E

E Tiim#Es: (Space Physics)

KEARAR K, TERRAEMEL, TR X RRe
KA TR DAYEETT 2 GCSE W BE R B 5 50—,




Maths & Literacy in Science — 55 R 42 & pE fhz#

EFHIEFEE ML R, ActivateScience RGN FIE R SFREIERE IR ARIFEF>], MUFENEEFRNG SRR

Blz2pgsks% (Maths in Science)

BRI T EAE= - 1F Activate T, FARVEI RIS > &
B

EIFRPEHL « RO AT ~ FEIRE - FRMETE AR
HREE

NN - AEWERRI L AR s AR ASGH TR
WHIEE G  EAEM GBS CALERE R A

AR - R EAN (A e 1 - SR S E SRS

& B EA4E (Literacy in Science)

BRER (SIS - EREAE AR - Activate Y24 54E -

SKITREEE - IKEFACEE0 (HEY ~ J30E - 4551 - 1He - 451e
) SEEE R IE

FARIE : A TEER Y SO Rl ok - B gk
FHEAENCIR R - SRGER Y T - VB = RFERIELRE -
S G PR N Re 2 i

SCARGIHT, MR SR SR A AT S S W



BRBRYE G- B 5eHE © Big Ideas

Activate Science x5 HEE H-HAMEN A2 —, BEERES—/p"Bigldea™ET——
S AR AL E T ESCH R, kAR E N ORISR X EEAR".
1] ~ B £ ~N

FEE TR B ETIRA

"2 3B AE R SRR TR K "It o EE A SRR E T 2 T —
LA B2 == 5 ATHIER S —MHHERERIVIA, #HABEEE.
. EFRR SRR HHY SR S R A S N T AR R

e}

- LS ok
&

&
Yy FEE TR
"FHURAMT LI FT AR ? " —— B RHLS | H AR R » PR R

(e]

~ 59

O EEbls(bidit : Activate Zob MR B 2R SRR SHEEH > A
BRSO » BT S S SRR e

In this unit you will learn about how technology, from mobile
phones to hospitals, has changed the way that we live our
lives. You will learn how our ideas about the Universe have
changed, and how people discovered electromagnetism and
radioactivity. You will also learn about how scientists look for
aliens, new particles, and how GPS works.

You already know

Resistance = potential difference//current

A microphone converts a sound wave to an electrical signal.
Light waves and infrared radiation are waves.

Waves can be reflected and refracted.

Speed = distance/time.

The Moon is in orbit around the Earth, which is in orbit around
the Sun, which is one of billions of stars in the Universe.

The Earth is one planet in the Solar System, which is part of the
Milky Way galaxy.

You can make an electromagnet from a coil of wire, battery, and nail.
Electricity is generated in a power station

« How does your mobile phone work?
« How did the Universe begin?

« How would we know if there
were aliens out there?
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