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Q1. You are a news reporter and you have to report on a serious accident that happened on a major road.
The accident involved a truck carrying concentrated acid. The emergency services attended the accident
and dealt with the spill of acid

Before you write your report, answer the following questions.

1. Why is the acid spill so dangerous?

2. What would happen if other people drove their car through the acid spill?

3. What must the emergency services do to the spilt acid?

Q2. Use your scientific knowledge to correct the following statement.

1. An electromagnetis a permanent magnet.

2. Access of oxygen in the air results in global warming.

3. Anelement is made up of different types of atom

4. Solubility of a substance increases with fall in temperature.

5. Gases have a definite volume.

Q3. . Waste water should be treated before it is released into water. Justify the statement.

Q4. . Why rainbow is always found after heavy rain?

Q6. . . A train travels between two stations that are 250 kms apart. It takes five hours. What is the average

speed of the train in kms per hour? Show your working.
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INSTRUCTION (IF ANY ): Refer unit 1 of stage 8

LEARNING OBJECTIVES:

Define and describe photosynthesis and use the word equation: Review the work on photosynthesis and
the transport of water and mineral salts in plants in stage 8

: How it is adapted to perform photosynthesis.

is a thin, broad, flat and green part of plant which is attached to the stem or branch. Leaves of
different plants have different shapes and sizes but generally all are thin and broad so that light can
penetrate and reach to the complete leaf, but all of them have the same basic structure.

The broad green part of the leaf is called lamina (leaf blade) the thin stock with which leaf is attached to
the stem(branch) is called petiole. There is a mid-rib in the centre through which many veins spread out
to all the parts of the leaf. There are minute pores on the surface of leaf called stomata, which are so
small that we cannot see them with naked eyes. The stomata allow the gases to move in and out of the
leaf. The leaves of plants contain a green coloured pigment called chlorophyll. Chlorophyll imparts
green colour to the leaves and can also absorb (or trap) energy from sunlight.

The leaves of plants have three main function:

I.  The leaves make food for the plant (by photosynthesis)
Il.  The leaves get rid of excess water from the plant (through transpiration)
1. The leaves carry out the process of respiration (production of energy from food):

Photosynthesis

In photosynthesis the green leaves of plant combine carbon dioxide and water in the presence of
sunlight to make food and oxygen gas.

Word equation:

Sunlight
=+

Carbon dioxide (sugar)
W;:ter Photosynthesis Oxygen
Chemical equation: 6CO,+ 6H,0 ---------------- > C,H,,0.+ 60,

Sunlight energy

Carbon dioxide gas needed for making food is taken by the leaves from air and water is carried into
leaves from soil to the stem. Sunlight provides the energy for making food chlorophyll present in the



green leaves helps in trapping energy from light. The end product formed that is oxygen goes into the
air.

We can now define photosynthesis
as follows: the process by which green plants use sunlight to make food from carbon dioxide and water
is called photosynthesis.

The term photosynthesis means making things with light.

Answer the following questions:

Q1. Why do photosynthesis only takes place inside chloroplast?

Q2. In what form is the food stored in plants?

Q3. How is leaf adapted to perform photosynthesis? Explain.

Q4. Define photosynthesis and write its chemical and word equation.
Q5. Activity

Objective: Investigate the effect of light on growing plants .

Material required: Quickly germinating seeds

Method: Set up some quickly germinating seeds and leave them in dark to observe the effects. Some
should be set up in light as a comparision

Record your observation and write conclusion.

ENERGY TRANSFER :The photosynthesis reaction needs a supply of energy to make it happen. This
energy comes from light. During photosynthesis, the plant’s leaves absorb the energy of light. The
energy is stored in the glucose that is made. The glucose is a store of chemical potential energy.

STORING CARBOHYDRATES: Glucose is a sugar. Sugars belong to a group of chemicals called
carbohydrates. Plants usually make much more glucose than they need to use immediately. They store
some of it to use later. But they do not store it as glucose. Glucose is soluble in water, which makes it
difficult to store inside a cell. Instead, the plant changes some of the glucose into a different kind of
carbohydrate — starch. A starch molecule is made of thousands of glucose molecules linked together in a
long chain. Starch molecules are too big to dissolve in water. They stay as insoluble grains, inside the
chloroplasts in the plant cell.

Photosynthesis happens inside the chloroplasts in a palisade cell like this one.
cell wall

cell surface membrane

cytoplasm

nucleus chloroplast containing chlorophyll vacuole.
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1. READ THE EXPERIMENT DONE BY YUSEF AND ANSWER THE QUESTION.

Yousel did an experiment to find out how giving plants different amounts of
walter allected their growth.

Yousel sowed (planted) nine seeds, each in separate pots. He poured 20em?® of water into each pot,
to encourage the seeds to germinate. He left all the pots in the same place in the lab.

When all the seeds had germinated, Yousel separated the pots into three groups,
with three pots in each group. Each day, for seven days, he added a measured volume

of waler to each pot.

Yousel measured the height of each seedling on day 1 and day 7. These are his results.

Group Seedling Height of seedling / mm Increase in
Day 1 Day 7 height [ mm
A no water 1 6.0 6.5 0.5
2 5.5 6.0 0.5
3 L.5 6.0 0.5
B 2 cm? water I Lo 7.5 2.0
5 6.0 8.0 2.0
6 6.0 8.5 2.5
C 5cm? water 7 6.0 .5
B 5.5 9.5
[+ 6.0 10.0

Calculate the increase in height for each of the seedlings 7, 8 and 9.

Calculate the mean increase in height for each group of seedlings.

¢ Ongraph paper, draw a bar chart to show Yousels results. Put volume of
water on the x-axis, and mean increase in height on the p-axis.

d  Write a conclusion that Yousel could make from his results.

oW




1 Where are the female gametes found in a lower?
2 Where are the male gametes found in a flower?
3 Explain why plants need help to get their male gametes to

their female gametes.

4 The table shows two differences T ool T
between insect-pollinated and Insect-poll = W =
wind-pollinated fowers. Suggest brightly coloured not brightly coloured
reasons for these differences. have spiky or sticky pollen | have smooth pollen

The diagram shows a flower.

Name the parts labelled A and B.

Give the letter of the part that attracts insects to the flower.

Explain why it is useful to the plant to attract insects to its flowers.
Give the letter of the part of the flower that will develop into a seed.

an oo

The photograph shows a fruit which has been cut in hall.

a Explain how you can tell that this is a fruit.
b Name the part of a flower from which a fruit develops.
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INSTRUCTION (IF ANY ):

Watch the video on following link, read the content of the lesson and

answer the questions.

https://youtu.be/-0xxEWd9utc

https://youtu.be/TBrJt-5LHgQ

LEARNING OBJECTIVES

PWNPRE

Describe the structure of an atom and learn about the methods and discoveries of Rutherford.
Compare the structure of the first 20 elements of the periodic table.

Describe trends, groups and periods.
Talk about the contribution of scientists.

Q1. Make a table of the composition of atoms and electronic configuration of first 20 elements.



https://youtu.be/-0xxEWd9utc
https://youtu.be/TBrJt-5LHgQ
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INSTRUCTION (IF ANY ): Watch the videos and read the content to answer the questions
LINK FOR VIDEOS:

https://youtu.be/PahP56xv3jo

https://youtu.be/1StzvGFX4 ¢

4.1 STRUCTURE OF ATOM

ATOmSs R

In Stage 8 you learnt that atoms are so small that vou cannot see them without using
the most powerful microscopes yet invented. The word ‘atom’ comes from a Greek
word that means “cannot be split’,

All the atoms in a particular element are the same. Different elements have differemt
atoms. For example the atoms in sodium are all the same as one another. They are
@u nt from the atoms in potassium.

neutron
: : P Y
What is an atom like? electron -~ / T>_ proton
Scientists have discovered that atoms are made up of even \ / / /)\‘-\_‘
smaller particles. Atoms are made up of three kinds of \ / / / \
particles: protons, neutrons and electrons. \ r/
\l |
These particles are arranged in a similar way in every atom, % \ X
g £ \ 'l
I'he protons and neutrons are grouped closely together /
n the centre of the atom. They form the nucleus of the empty © \ /
atom. (Take care not to confuse the nucleus of a cell with Space /
the nucleus of an atom!) e
. nucleusof ——v—
I'he electrons move around the nucleus, the atom path that electrons
s g SO follow
['he three different particles in an atom have -
different properties. An atom of helium,

* Protons and neutrons have much more mass than electrons.
In fact, electrons have almost no mass at all.

* Protons have a positive electrical charge.

* Neutrons have no electrical charge,

* FElectrons have a negative electrical charge.

There is a lot of empty space between the parts of the atom. This space really is
completely empty — there is nothing in it at all.

1 Which particle in an atom has a positive electrical charge?
2 Which of the three particles that make up an atom has the smallest mass?
3 Which particles make up the nucleus of an atom?
‘ 4 The size of the negative charge of an electron is exactly the same as the size
of the positive charge of a proton. What is the overall charge of the helium

atom shown in the dimi'mm.’



https://youtu.be/PahP56xv3jo
https://youtu.be/1StzvGFX4_c

HOW DID SCIENTIST COME UP WITH THIS MODEL OF THE ATOM

positively
~Charged
matter

One of Thompson's research students originally came from electrons
New Zealand, His name was Ernest Rutherford, Rutherford \
discovered the proton in 1909 and the nucleus n 1911,
Rutherlord’s most famous experiment was the gold foil
experiment,

In this experiment Rutherford fired fast-moving particles
smaller than an atom - at very thin gold foil. Most of the
particles passed straight through the foil. Only a few of these Thompson's model of the atom.
particles [about 1 in 8000) were deflected in various directions.
"Deflected” means that their direction was changed.) This led
Rutherford to have the idea that gold atoms must be mostly
empty space, with their particles packed into a dense nucleus at
the centre. This helped to move towards the model of the atom

we use today.

gold foil

Ernest Rutherford.

particle source

s 4 particles that have

rare particle  passed through the foil "

bounces back o
particle dectector

Rutherford's gold foil experiment, @

James Chadwick worked with Rutherford and Thompson. In
1932, he proved that neutrons exist,

['he stories of these men show how scientists from all over the
world work together and develop their ideas. Each scientist
butlds on the discovertes of others. These scientists won Nobel
prizes for thetr work. Their experiments and ideas have helped
us 1o understand the structure of the atom.

There is still a lot that we do not know about atoms, Scientists
continue to work to improve our understanding of the structure

of the atom. For example, scientists from all over the world

Tunnel in the Large
Hadron Collider.

are using the Large Hadron Collider in Switzerland to further
understand the structure ol matter,



4.2MORE ABOUT THE STRUCTURE OF ATOM

Different sorts of atoms
In Stage 8 you learnt about the first 20 clements and their symbols in the Periodic
Table. Now you will learn more about the structure of the atoms of these clements.

metals 1 - atomic number 2 |
H He
non-metals r;ydrogen L mass number hetium
8- . 4 5 6 7 8 9 10
| Li Be B C N o] F Ne
| lithium | beryllium boron carbon nitrogen | oxygen fluorine neon
17 9 11 12 14 16 19 20
11 12 13 14 15 16 17 18
Na Mg Al Si P S Cl Ar
[ sodium nagnesium luminium| silicon phosphorus| sulfur chlorine argon
23 24 ) i 27 28 31 32 35 40
119 20
K Ca
potassium| calcium
39 40

* T'he atoms of the elements increase in mass as you progress from left to right and
downwards in the Periodic Table. For example, an atom of hydrogen has less mass
than an atom of sodium.

= Each element has an atomic number. This tells vou how many protons it
contains. T'he atomic number increases by one with every element.

= FEach clement has a mass number. |'his u-@'nu how many protons and neutrons
cach atom in the clement has in total.

= Protons have a positive charge. Electrons have a negative charge.

* An atom has no overall charge, because the number of protons is the same as the
number of clectrons.,

Let’s take lithium as an example. _ The atomic number
* Atomic number = 3 — tellsyou how many
nt e a<z i t h 2
= MNlass number = 7 (€2 Li bl et
= Number of protons = 3 Hhum
e Numbe " clec §="3
:mn )ui n“ clec lrnnf. =2 CGr——— Thid e oiribaralls
* Number of neutrons = 7
you how many protons
The mass number tells vou that for lithium the number of plus neutrons there are.
protons and neutrons is seven. We know there are three protons
SO WwWe can \\'()]'k ot ‘l]ill lh('l‘(' arc r()llr noeutrons.
ARRANGING THE ELECTRONS
The electrons are arranged in electron shells around the nucleus . This is the electronic structure.

The frist shell has only room for two electrons. The thrid and second shells each have room for up to
Eight electrons . A DANISH scientist called Niels Bohr frist had the idea that the electrons move in different

Shells around the nucleuos . He was awarded a Noble prize for his work.

-y Mucleus

1st shell = 2 electrons

2nd shell = § electrons

AN \“\-_ " /_." ,
ﬁ‘._.f#,f./ \Grd shell = 18 electrons

-



Look carefully at the diagranms as the atoms get bigger.

Beryllium. Boron. Carbon.

The arrangement of electrons in an atom is often written as numbers. For example,
the electron arrangement for an atom of boron can be written as 2.3, This means
there are two electrons in the first shell and three in the next shell. The first shell
always fills up before electrons go into the second shell.

1 How many clectrons are there in an atom of carbon?

2 How many protons are there in an atom ol beryllium?

You will need to look at the Periodic Table to answer the following questions.
3 How many neutrons are there in an atom of boron?

4 Draw a diagram to show the structure of an atom of magnesium.

5 What is the name of the element that has electrons arranged 2.8,2?

6 Draw a labelled atomic diagram ol the element fhuorine.
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WATCH VIDEO AND READ THE GIVEN

CONTENT

https://youtu.be/bKKJkxqlg94 :LINK

4.3 TRENDS IN GROUPS 1

Groups in the Periodic 1able

In Stage 8 you learnt that the columns

in the Periodic Table are called groups.
The first group, also known as the alkali
metals, includes the elements lithium,
sodium and potassium. These elements
have some propertics in common,

Group 1
(alkali metals)

The table below contains data about l

three of the metals in Group 1.
Element Atomic number | Mass number | Melting point/°C | Boiling point /°C
lithium, Li 3 7 180 1360
sodium, Na 1 23 98 900
potassium, K 19 39 63 @ 777

As you can see, the atomic number increases as vou go down the group. The mass
number also increases as you go down the group. These increasing numbers show you
that the size of the atom 1s increasing,

When you look at the melting points you can see that they go down as you go down
the group. The next metal down in the group is rubidium. We can predict it would
have a melting point lower than 63 °C.

AT

1 Where in the Periodic Table do you find the metals?
2 What is the trend shown in the boiling points of Group | elements?

3 What prediction can you make about the boiling point of rubidium?

4 How many more electrons than lithium does an atom of sodium have?



https://youtu.be/bKKJkxqIg94

The structure of the Group 1 elements

Lithium has an atomic number of 3 and a mass number of 7. This atom contains
three protons. 3 electrons and 4 neutrons. The electrons are arranged as 2.1, This
arrangement of electrons is known as the electronic structure.

Sadium has an atomic number of 11 and a mass number of’ 23, T'his atom contains
11 protons, 11 electrons and 12 neutrons. The electrons are arranged as 2.8, 1.

Potassium has an atomic number of 19 and a mass number of 39,
T'his atom contains 19 protons, 19 electrons and 20 neutrons.
The electrons are arranged as 2.8.8.1.

5> © €

—

3p 40

Lithium atom. Sodium atom. Potassium atom.

I

What happens to the size of the atoms as you go down this group?
What similarity is there in the structure of these atoms? (Hint: look at the
electron shell arrangements.)

Suggest why this group of meztals is called Group 1.

What are the trends in the structure and behaviour of these elements in
Group 17

oawn

0~
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4.4 TRENDS IN SOME OTHER GROUPS

Group 7 - the hatbgeéns

The group you are going to look at next is
Group 7. This group is sometimes called

the halogens. The group includes fuorine, i
chlorine and bromine, (halogens)
The elements in Group 7 have a number of D . *
properties in common. The first two elements F
are gases at room temperature and bromine is 1l
aliquid. The most reactive of these elements ' .

i fluorine, then chlorine, Bromine is the least . l . Br

reactive of the three,

structure | point/°C epoln:"c

fluorine, F 9 2,7 19 pale yellow =220 -188
chlorine, CI 17 2,8,7 35 yellowish ~101 ~34
green

bromine, Br 35 2,8,18,7 8o brown ~7 59




Are the halogens metals or non-metals?

What is the trend (pattern) in melting points of this group?

What s the trend in boiling points in this group?

What is the trend in colour in this group?

What would you predict about the boiling and melting points of
iodine, the next element in this group?

Would you expect iodine to be more or less reactive than hromine?

0 688

o

"

The structure of fluorine and chlorine atoms.

Fluorine has an atomic number of 9 and a mass number
of 19, This atom contains 9 protons, 9 electrons and 10
ncutrons, T'he electrons are arranged as 2.7.

Chlorine has an atomic number of 17 and a mass number
of 35. This atom contains 17 protons, 17 electrons and 18
neutrons. The electrons are arranged as 28,7,

m 7 What happens to the size of the atoms as
you go down this group?
m 8 What similarity is there in the structure of
these atoms? (Hint: look at the electron

shell arrangements.)  a - 1lmm fr
Group 8 - the noblegases Goup8 |
Group 8 includes the elements helium, [ ] (noble gases) He
neon and argon. They are all gases, They S
are inert (unrcactive) and do not form Ne
compounds. They are called noble gases. Ar

Element | Atomic number

helium, He 2

neon, Ne 10

argon, Ar 18 2,8,8 40 -189 -186




Helium has an atomic number of 2 /\
and a mass number of 4. T'his atom
contains 2 protons, 2 clectrons and 2 t @ '
neutrons. The electrons are arranged 2p2n

with 2 in the first shell. The shell 1s full.
Helium.

Neon has an atomic number of 10 and a

mass number of 20, This atom contains f

10 protons, 10 electrons and 10 neatrons. @

The electrons are arranged with 2 in the 10p 100

first shell and 8 in the second shell. The -

outer shell 1s full, k
|

Argon has an atomic number ol 18 / Neon.

and a mass number of 40. This atom t

contains 18 protons, 18 clectrons and * I ® 3 1

22 neutrons. The electrons are arranged @ Qp 2y

with 2 in the hirst shell and 8 ) the \\:.

second and third shells, The outer shell

is full.

e

Argon.

10 What trend in melting points can be seen in Group 8?
11 What happens to the size of the atoms as you go down Group 8?
12 What similarity is there in the structure of these atoms?

13 Suggest why this group is called Group 8.

END OF UNIT QUESTIONS

41 The table show¥'some information about four elements. These elements are
Irom the same group in the Periodic Table, They are given in the same order
as in the Periodic Table,

Element | Melting point/°C | Boiling point/°C | Reaction with water
lithium 180 1342 Fizzes (gives off bubbles of
gas) and gives off heat

sodium 883

potassium 63 Fizzes and gives off so much
heat it catches fire

rubidium 39 688 Explodes with such force that
the container cracks




There is a trend in the melting and boiling points of these elements. Use the trend

to predict the following:

a
b
c

d

g2  Many scientists contfibited to the model of the atom that is shown in the diagram below.

the melting point of sodium

the boiling point of potassium.

The elements all react with water to produce a gas.

Name the gas.

Use the information about the reaction with water to predict the reaction
between sodium and water,

The following are the mass numbers of the four elements in the table above,
They represent the relative size of the atoms,

23 /4 39 85

Match the numbers with the elements.
Lithium has 2 electron shells. The electronic structure is 2,1. This can be seen
in the diagram below.

Sodium has the electronic structure 2,8,1. Draw a similar diagram to show
the electronic structire of sadinm

a  Copy the diagram and label it using the following words:

electron nucleus proton neutron

Name the particle that:

b hasa positive charge

¢ hasno charge

d  has the least mass

@ ispresent in the same numbers as the protons in an atom,

[1]
(1]

(1]
(1]

[ 4 RN

4

1
[
[
1]



43 @ Neonisanoble gas. It has the electronic structure 2,8,
Which of the diagrams, A, B, C or D, shows the electronic structure of neon?

b How many protons docs the atom of neon have?

Neon is in Group 8 of the Periodic Table. Other gases in this group are helium

and argon,

¢ The elements in Group 8 are sometimes called the noble or nert gases,
Helium has only one shell of electrons, neon has two and argon has three.
What do the shells of this group have in common?
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Watch the video, read the content and make notes and answer the

DENSITY : LINK: https://youtu.be/e8U-cqozaNU

LEARNING OBJECTIVES: Determine densities of solid ,liquids and gases.

9.1 THE IDEA OF DENSITY

(R

; . ©
Your teacher might ur3AFGCK you with a question like this:
Which is heavier, a tonne of lead or a tonne of feathers?

Evervone knows that lead is heavier than fcathers, but
that is not the right answer. The answer is that a tonne of’
feathers is just as heavy as a tonne of lead.

The reason is that a tonne of anything weighs the same it
lias a mass of one tonne, or 1000 kilograms.

1 a The mass of an object tells us how much matter it
1s made of. Whart is the unit of mass?

b Which has more mass, 1 kg of water or | kg of air?

Taking up space

The reason we can easily be tricked by the question about lead
and feathers is that we know that feathers are *lighter” than lead.

But what does this mean?

I you look at the picture above, you will see that one tonne of
[eathers occupies much more space than one tonne of lead, One
tonne of lead has the same mass as one tonne of feathers. but it is

squashed into a much smaller volume.

If you took two identical boxes and filled one with lead and one
with feathers, the box full of lead would be much heavier than the
box of feathers. There would be much more mass squashed into

the volume of the box.

| \
\ et Goose reaié® /
g /
Nl =
S——
Q w ;

1 tonne of feathers will balance
1 tonne of lead.

Feathers are lighter than lead.



https://youtu.be/e8U-cqozqNU

Comparing materials

In science, we don’t say that lead is heavier than feathers. We say
that lead has a greater density than feathers. 9928 108 2.38

e
Rhe density of a material tells us the mass of 1 cubic centimetre
(Iem®) of the material. This is like a fair test, a way of comparing
ice

y ater: - ~ . . |
two materials, For each material we find the mass of 1 em”. waler brick

A “heavier’ material is more dense than a ‘lighter” material. It has

. : . 2.78 19.38
a greater density. In the picture, each cube has a volume of 1 ¢, -
but the cubes have different masses,
We state the density of a material like this: a®
Density of water = 1.0g/cm” aluminium  gold

‘e RS A\IOI"

This tells us that 1cm3 of water has a mass of 1.0g. The unit of density is g/cm3. The density can also be given in kg/m?3.

2 Look at the picture of different materials on the previous page.
@ What is the density of gold?
b Which is denser, water or ice?

Explaining density .
Air has a very low density, about 0.0013g/em’. You
can understand this by thinking about the particle
model of matter.

¢
)
% ¢
e 0
o

Air is a gas. lts particles are spread out. far apart
from each other. There is a lot of empty space in
between them, So air occupies a lot of space but
its particles, which have mass, occupy only a tiny
fraction of that space.

Lead is a solid. lts particles are packed closely

together, and each particle has more mass than a

particle of the air. This is why lead is so dense. ~ The particle model t‘?“S‘US why .
lead has a greater density than air.

3 When water boils, it becomes steam. Its particles spread out and occupy a

greater volume, Has its density increased or decreased? Explain your answer,




9.2 MEASURING DENSITY

I you want to know thé ¥e¥ity of a material, here is
what you do. You take a sample of the material and
measure two things:

* its mass in grams (g)

¢ its volume in centimetres cubed (em’).

Then you caleulate its density like this:
mass

density =
volume

Example: The diagram shows a block of cast iron, Its
volume is 30cm” and its mass is 210g

Imass 210g

density = =7.0g/cm’

volume  30em’

The picture shows that we can think of the block as
being made up of 30 small cubes, each of volume
lem” and mass 7.0g

Measuring mass

Mass is measured using a balance. There are different
designs of balance; check that the scale gives mass

In grams.

N O TU T Ear™
Questio con ¢+ F0Ep Yo
(R L et - i
1 What is the mass of the tomato shown
in the photograph?

A balance like this can be used to measure mass.

Measuring volume

There are several ways to measure the volume of something
Two are shown below and one on the next page:

a )

gz ¥ 22232323

-

"\
v/

[ AP ' . [T tan . .

VOLUME=LENGTH X WIDTH X HEIGHT



Find the volume of an irregular
solid object by submerging the
object in water in a measuring
cylinder. Calculate the increase
in volume,

Question

2 Here is a description of an experiment o measure the density of salty water.

Step 11 An empty measuring cylinder was placed on an electronic balance,
The reading on the balance was recorded (54.0g).

Step 2 Salty water was poured into the measuring cylinder. The new
reading on the balance was recorded (115.2g).

Step 3 The volume of the salty water was read from the measuring
cylinder (60em’).

a Draw diagrams to show the three steps described above.

b Caleulate the mass of salty water.

¢ Caleulate the density of the salty water.

9.3 DENSITY CALCULATIONS

Here s the equation WASHY used o calculte the density of a material, writen n
words and in symbols;
(lc i T8S
an e volume

where D= density, M = mass, = volume,

@ 1 Arectangular block of steel measures hem % 2em X |5om, ls massis 93,6
& Caleulate the density of secl,
b Steelis made almost enively of iron atoms, but it s denser than iron,

Suggest  reason for this,




Calculating mass

We can rearrange the equation lor density hike thas

Tss density x volume

\ D x|

l'ixnmplv \ fish tank measures 80cm x 20em x 2 A fish tank

yem. 1t is 10 be hilled with
water, density LLOg/cem’. Calculate the mass of water in the tank when it is full

Step I Caleulate the volume of the tank
volume length X width x height 80 x 2 x ) HOOD0em

\Il;l 2: Calculate the mass of the wates

THAss density X volume = 40000 % 1.0 10000 ¢

2 A half htre bottle has a mass of 80¢ It contains 500 cm

of’ liquid when full. The bottle is filled with olive oil of

—
-

densiry 0.90¢/e¢m
a Calculate the mass of o1l in the bottle e
b Calculate the mass of the full bottl
Calculating volume
We can rearrange the equation for density to make volume its subject,
like this:
mass
volume = —— s
density e ‘...n; 2=
Example: \ builder nes ds 20000 ke of sand to make

1 l W SANA B soida 4 LS H “

SUMMARY:

Air is a gas. Gases are much less dense than solids or liquids.
Density =mass/volume

Mass =density x volume

Volume =mass/density
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INSTRUCTION (IF ANY ):

LINK: https://youtu.be/zILpKzPz84Q https://youtu.be/CvpbmLWbgaM
Checkpoint
[ ot s j Pressure

to vacuum pump tTo vacuum pump

L >~ e
.\\
P
|' ?‘\\\
g p N\
! ™ \\
| \ By &

The force acting on a unit area of a surface is called pressure. The force acting
normally on a surface is known as thrust.

Pressure depends on two factors:

: Pressure = Force
1. Force: more the force applied, more pressure Area
2. Area: Greater the surface area on which the Sl unit: pascal, denoted by Pa
pressure is applied, lesser the pressure. Lesser 1 nowton
the surface area more the pressure. 1Pa= _1—m’_

Pressure examples in daily life :

-

Blunt Knife: mare area
Sharp knife: less area

EEEE A

Broader foundation

| aes nrass s nn amand



https://youtu.be/zlLpKzPz84Q
https://youtu.be/Cvp6mLWbgaM

The atmospheric air extends up to many kilometers above the surface of the earth.
The pressure exerted by this air is known as atmospheric pressure.

Atmospheric pressure is the weight of air in a column of unit area.

Lower pressure
Almusphgc pressure BERS :}"::E“‘ Atmospheric pressure
is measured by EEES Higher decreases as the
Barometer. & Gt 2 pressure altitude increases.
Unit area

Understanding Atmospheric pressure

1) We get ear ache when we travel by airplane: When the airplane lands air
pressure increases, which increases pressure on eardrum causing ear pain.

2) A rubber sucker pressed on a surface sticks to it: When sucker
is pressed air between surface and sucker moves out. Outside there F
is atmospheric pressure acting on it. So it sticks to the surface.

3) When drinking with a straw, one has to suck the straw. This causes
the pressure in the straw to decrease. The external atmospheric
pressure, which is greater, will then act on the surface of the water in the
glass, causing it to rise through the straw.
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https://youtu.be/6iwZwN6wSu8 link for notes

GRADE: 8
WORKSHEET NUMBER:9
INSTRUCTION (IF ANY ):

LINK: https://youtu.be/22VGQM1iCn8
9.7 THE TURNING EFFECT OF FORCE

A ”
// ///! ’
///l’ll-'

: ‘J;;,rff' ==

2

U
W
i

L3
"Give me a place to stand on and | will move the Earth”

Archimedes of Syracuse

{
N

3

y & V. _Mi. o ’ Lk =



https://youtu.be/6iwZwN6wSu8
https://youtu.be/22VGQM1jCn8

A FORCE can HAVE A TURNING EFFECT Asour A
PIVOT CALLED A “MONENT . THIS TURNING EFFECT

ngease

cAN BE INCREASED 3y..? A\ " DERPENDICULAR
L | DISTANCE From
DESCRIBE SOME N 4 THE FotiTO THE Pust

OTHER EVERYDAY

Moments

Recall
Whart is a pivot??

A pivor is the point of rotation in a lever system.

Moments of a Force

What does “Perpendicular Distance” Mean?
N




What does “Perpendicular Distance” Mean?

perpendicular distance
between support (pivot) and
the line of action of force

-

line of action of force

support (also known as
pivot or fulcrum) force A

- Moment of a force = F = d

where F is force (IN),

d is perpendicular disrance (m).
° S umit of moment is Newton Metre (INm).
- It's a vector (magnitude & direcrion).

- Direction: Clockwise or Anticlockwise.

anti;lockwise clockwise
direction . direction
A y
- d » ¥ = - H>
A -3 A
pvot o Y’
anticlockwise n_\oment clockwise moment
about the pivot about the pivot
A\

NOTE: Read book ,watch video, copy these notes in your notebook and do
all question answers along with end of unit questions in your notebook.

UNIT 9 COMPLETED




ASSIGNMENT:2

GRADE 8 UNIT9 :FORCES IN ACTION DATE:25JUNE2020

Complete each explanation using these words.

area force pressure

(a) People who walk across snow may wear snowshoes.

acts on

1]

The edge of the sharp knife has a smaller _ so the

acting on the knife produces a larger

1]

This i1s a question about forces.

Look at the diagrams._

nut”@ ] D gravwvity pulling

spanner parachutist to Earth

A B

chest expanders

force force force

C D E

Wvhich diagrams show a turning force™?

Choose from A, B, C, D and E.
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GRADE: 8

SUBJECT: SCIENCE

DATE: JULY 7

WORKSHEET NUMBER:13

WORKSHEET TOPIC: UNIT 2 - ECOLOGY

INSTRUCTION (IF ANY ):

READ THE LESSON AND DO THE ANSWERS IN NOTEBOOK

(

VS W N

NI\ n

2.3 Ecology

.:https://youtu.be/HxulGbCYJBs:LINK FOR VIDEO

What was the independent variable in the ecologists’ investigation?
What were the two dependent variables?

State two variables that the ecologists kept constant in their investigation,
Write down any conclusions the ecologists can make from their results,
Suggzest how the ecologists could improve their experiment,

6 SIl_:_'_'_'.l‘\l how the students in the }lhu(ugl';l[)ll\ could

use the net 1o sample the invertebrates in the river.

7 Suguesl how the students could find out if there is

a correlation between the number of invertebrates

and the concentration of dissolved oxygen.

\ ’
(3 2.4 Food webs and enerev flow -

— : ~ NsSwWer
I'hese questions are about the Southern Ocean food web. To a

them, you

will need to remember what you have learnt about food chains.
1 Name the producer in the Southern Ocean food web.

2 Name three consumers in the food web. . i
3 Find a food chain with six organisms in it. (Start with the producer, and follow

the arrows.) Draw your food chain.

Look at the photograph of the

students studying organisms from

a river.

4 What are they doing to keep
safe? What else should they do?

5 Suggest how they will be able to
identify the small organisms that
they find.

6 If the students want to construct
a food web for the river, what
else will they need to find out?
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WORKSHEET NUMBER: 14

WORKSHEET TOPIC: UNIT 2: POPULATION,POLLUTION,CONSERVATION

INSTRUCTION (IF ANY ):

DO AS DIRECTED IN CLASS

1,

[P TEE USE VIV A ——— —

@ 1 Look at the graph. What can you conclude about the number of
births and deaths per year between the year | and the year 10007

2 Suggest reasons for the shape of the graph between 1500 and 2000,

3 There are three different lines showing the predicted population size

in the future. Suggest why.

Use the [ood web on page 28 to answer these questions,

(%3
236

4 Suggest how a decrease in the population of squid and fish could affect the

population of leopard seals, Explain your answer.
.”m 5 Suggest how a decrease in the population of squid and fish could aflect the
population of krill, Explain your answer.
6 lood supply, predators and discase affect the sizes of animal populations,
Make a list of three factors that you think might aflect the size of a

plant population.

eI FPollutionmn

1 What do fertilisers contain, that make plants and algae grow faster?
2 Explain why the plants die when they do not get enough light.
3 Explain why the population of bacteria in the water mcreases after the

plants die.

&8

[ RS I

Explain why fish die when they do not get enough oxygen.
Suggest what happens to the populations of birds that feed on fish.
Look at the satellite photograph of the Black Sea. Suggest why the algal

bloom is around the edges of the sea, rather than spread all over it

2.8 Habitat destruction,




Questions

1 Explain each of these statements:
@ The growing human population on Earth is causing habitat destruction,
b Habitat destruction can cause species to become extinet.
@ ' 2 What are the producers in a coral reef?
3 Think about what you learnt about air pollution in Stage 7. Explain what is
happening to the amount of carbon dioxide in the air.
@ "4 Think about what vou learnt about the reactions between carbonates and
© acids in Stage 8. Lixplain what might happen to the calcium carbonate in
- coral reefs, if the sea water becomes more acidic.

l,z.g Protecting the environment

@ 1 Identify some of the countries that have not signed the Ramsar Convention,
(You may need to use an atlas to help you.) Can you suggest why they have
not signed? '

i

You will need to think about your work on ozone depletion in Stage 7 to answer

these questions,

2 What s ozone, and where is the ozone layer?

3 Why is the ozone layer important to us?

4 Look at the graph on the previous page. Suggest why CFC levels began to rise
in the 19305

(5D 5 Suggestwhy the vl of CFCs i not begin o fallun afer 2000, ven

though the international treaty to reduce CFCs first came into force in 1989,

Qestlon

0 Suggest why s proved 10 e s ffclforcounres o reduce hei
carbon diovide emissions, Yo wll et think about e the cabon
dioide comes fom)




GRADE 8
ASSIGNMENT 1 14JULY2020

REVISION UNIT 2

Four lizards = two males and two females — were put onto an island where no
lizards were present. The lizards are flies and other small insects. There were
buzzards and cagles on the 1sland, which could eat lizards.

The graph shows what happened to the population of lizards over the next fifty
years,

1000 |
00 4
800 1
Foo
Go0 1

number of lizards 500 1
Ho0
300
200

100

o 10 0 3'0 ' 40 5o

time [ years

1 ]:L‘s[:lla'ln the meaning of the term pupu]aﬁml.

...................................................................................................

2 Whait was the maximum population of lizards on the island?

Suggest why the lizard population eventually stopped increasing,



GRADE 8
ASSIGNMENT 2 16 JULY 2020
REVISION UNIT 9

Read each of the situations described below, For each:

* state whether it is desirable to have high pressure or low pressure
* explain why this is desirable.

Use the words force, area and pressure in vour answers.

1 A hotel has a lounge with a wooden dance floor. A notice says that people must
not wear stiletto heels.

...................................................................................................

...................................................................................................

Gold is denser than silver, A 1 em cube of gold has more mass than a | em cube
of silver.

However, ift we could sce the atoms of gold and silver, we would see that they
are exactly the same size. A 1 cm cube of gold has the same number of atoms as
a | em cube of silver.

gold silver i A 4

What does this tell you about the atoms of gold and silver?



ASSIGNMENT 1

UNIT 5: DATE: AUGUST 4

Exothermic and Endothermic
Reactions

LESSON 5.1,5.2,5.3

Exothermic reaction - a reaction that releases energy
The reactants have more energy than the products.
Energy must be released as the products form.
The container in which an exothermic reaction is
taking place will feel warm

Endothermic reactiorn - a reaction thar absorbs
encergy. The products have more energy than the

reacrarnits.
Energy must be absorbed as the products form.
The container in which an endothermic reaction is

taking place will feel cold

An exothermic reaction
is a process that releases
energy to the
surroundings, usually in
the form of heat

An endothermic reaction
is a process in which
energy is acquired from
its surroundings, in the
form of heat

DEFINITION

ENERGY
TRANSFER

ENTHALPY
CHANGE

PRODUCTS

STABILITY

Absorb energy from
the surrounding
environment

Positive

Products have higher
energy compared to
the energy of the
reactants

Products are less
stable

Release energy to the
surrounding
environment

Negative

The energy of the
products is lower than
the energy of the
reactants

Products are more
stable

ENTHALPY-Enthalpy is a concept used in science and engineering when heat and work
need to be calculated. ... When a substance changes at constant pressure, enthalpy tells how



much heat and work was added or removed from the substance. Enthalpy is similar to energy,

but not the same.

exothermic and

endothermic reactions:

Exothermic reactions

Endothermic reactions

Combustion
Respiration
Neutralisation
Dissolving acids
Dissolving alkalis
Rusting

Oxidation of metals
Nuclear

Thermal decomposition
Dissolving some ionic salts in
water, like ammonium
chloride, potassium nitrate
and copper(ll) sulphate etc...
Photosynthesis

Action of light on silver
bromide

Exothermic processes

Endothermic processes

making ice cubes

melting ice cubes

formation of snow in clouds

conversion of frost to water vapor

condensation of rain from water vapor

evaporation of water

a candle flame

forming a cation from an atom in the gas
phase

mixing sodium sulfite and bleach

baking bread

rusting iron

cooking an egg

burning sugar

producing sugar by photosynthesis

NOTE-WRITE THESE NOTES

ANSWERS: 5.1,5.2 AND 5.3



Unit 5 Energy changes
Topic 5.1 Burning
1 A fuel, oxyveen and eneregy o start Off the reaction.

2 A esothermic reaction is one in which more enerey
is given out than is put in.

Hear energy is given of T
Bouasting: is an oxidation reaction.

When copper reacts with oxygen, copper oxide is
Formued.

& U bW

Chemical energy s changed into heat and light emnergmy:

Topic 5.2 More exothermic
reactions

Mlagnesinuem chloricde amnd hoyelerogren .
Wwhen the Azzing stoppeed.

MNoor's wlea was correct lrecause imnn beoth reacoions thee
increase in tremperamnnre is the same.

Safety glasses should e svorn in case the acid spills
or spats into the eves.

Wi ok WNE

Ivoes acdding mmaore magresinem tor hyydrochlorice acic
increase the temperammre given off i the reaction™

Iaoses addding: different metals o beddrochloric acicl
resulr in a different amoonnt of energy being given of T

IDoes chaneing the acid used in the reactiomn with
magnesitrm result in a different amooane of hear
ernerey bheing oiven off &

Activity 5.2 Planning an investigation into
the reaction between acid and magnesium

I'he plan should cover all the practical issues and safety
requirements, such as an eqguipiment list.

The variables o bhe changed, measuared and kept dhe
sarve, shoald all T stated. T here should e an indicationmn
of repearting results and hosy they will ensure the resulis
are reliable. A outline resules talle 1s also nveecled.
There should e some indicaton of bhaow the resules wswill
e prescmted.

Ad This shouwuld e based on the results abiained.

Az There should he somee indication of a COIMTarison
ancd Aor discussion of the other resulis,

Az Credin any sensible sugoestions, such as a larecer
range of readings, more precise methods of
mmeeasuring the variables or chanees in the rmeetbuod.
Sugmestions should result from the experience of the
inve s atiom.



NOTE: RELATED TO ACTIVITY 5.2,NEED NOT TO WRITE IN NOTEBOOK
BUT ONLY FOR UNDERSTANDING

Activity 5.2 Planning an investigation into the reaction between acid and magnesium

The plan for this activity should be checked carefully before students are permitted to begin.
Each group or pair will need:
& ¥ hydrochloric acid, Imol/ dm?’ or less

SAET ¥ magnesium ribbon

i ]'IJ]H'

a measuring cylinder

a thermometer

boiling tubes / test tubes or small beakers

Lest 1.llh|.' J":'llil'l'i."i._ ]:l- test [Uhﬂ'f‘i are llf‘iﬂ'd

safety glasses

If students have opted to investigate the concentration of the acid ivolved, you will need to provide:

* different concentrations of acid {from 0.1 mol / dm’ to 2mol / dm® would be suitable)
If students have opted to use different acids, you will need to provide:

¥ different acids such as hydrochloric acid, sulfuric acid, nitric acid; they should all be at the same
omm  concentration — | mol /dm® or less

You need to be sure that the students are following their approved plan. If vou prefer the whole class to undertake

the same investigation you could use 25 em” of hydrochloric acid (1 mol / din) and different lengths of magnesium
ribbon. You should ensure that the students do preliminary work to establish how long a length of magnesium ribbon
they require to obtain a measurable temperature change. They also need to establish what increase in length is
needed as the interval in the investigation. This is an important point for the students to understand. You should warn
the students to take care when handling the hot solutions. Students should do an appropriate number of repeats,
record the results appropriately, plot a graph of their results and discuss their findings. These could be reported back
to the class in the form of a ‘science conference’, where each group presents their findings and justifies them. Other
groups can ask questions and suggest improvements or further work.

& You should take care that magnesium ribbon does not leave the teaching room. Take care when
s handling acids.




ASSIGNMENT 2
UNIT :5 ENERGY CHANGES DATE: AUGUST 6

ANSWERS OF CHAPTER 5.3 ,5.4 AND END OF UNIT QUESTIONS

Topic 5.3 Endothermic processes
1 Sodinm hyvdrogencarbonate and cioric acid.
2 Sodivm citrate, carbon dioxide and watenr.

3 A endothermic reaction is one where heat energy
from the environment is taken in.

&g Insice sherbet swvweets there is a miixoare of dry citric
acid and sodivnm hydrocgencarbonate. When o
suck therm, these substances dissolve i the water
in yvour saliva, and react together. YWour moath feels
coroler hecause this reaction is endothermic and takes
eneregy in fom its surrooreclings,

5 The ‘fizzy feelinge” is doae to carbaon dioscide beimngs
given off in the reactior.

& When the ice melts no new products are formed so
this is ot a chemical reaction. The ice changees state.

Evaporaton, when a hqguid changes 1o a gas.

0~

YWou feel cold because the water particles on vour skin
wuse energy fom your skin o change 1o a gas arnd
evaporate. This is an endothermac process. You lose
heat energy so vou feel colder:

Q@ " When water freezes energy from the water is lost to
the environment so this s an exothermic process.
The particles of water in the liguid state have enough
energy o move past one another. When ice is formed
the particles have lost energy and can only vibrave.

Topic 5.4 Exothermic or
endothermic?

a Seli~heating cans are very expensive because theyw
havwe to be made s=o thar the chemicals used o warrm
the forod oo ot corme into contact with it Since the
carn andcd chemicals are only used once this also makes
1T e e s e

=2 The can is ondy able to be used once becaunses omoce
the chemicals have reacted they cannot produce anmy
e bhreat.

=3 The chemiacal ioe pack has the advantagse thar it can
e used wwhern your oo ot have acoess o a0 fricdee
or free=cr The disadwvantase is that they are muore
expensive and can only be used once.



The frecmer ioe pack has thhe advanoage thhat i is
murch cheaper and can be used many times. "Thie
disad~antage of this tvpee of lce pack is that you e

to have access to a fridoe or freezer

Activity 5.4 Exothermic or endothermic

Al A polvsiyrene cup is used rather than a glass beaker
because it is a poor conductor of heat and the
contents will lose less heat energy to the environment.

A2 This will depend on the reactions vou supply
A3 This will depend on the reactions vou supply

End of unit questions

5.1 @ magnesium ribbon placed in hydrochloric acid or
burning

sodium hydrogencarbonate added to citric acid
decreases

evaporation or melting ice

exothermic [5]

o Pan o

The more calcium you add the higher the
INcrease in emperature. [1]

The temperature would increase by
about 5 °C. [1]

Cc “Wishal's results

£ M
£ N e

[1]




Milamish's resulns

bW [m
Blw e |w

(RN

i 1 1
= 1 = 1.k
= 3 3 3
& 4 & 4 21
€ The variable that should go along the
horizontal axis is the mass of calcium
used in g [1]

f The variable on the vertical axis should
be the temperature increase in ", [1]

g They would not be able to use these results
because the volume of water used will affect
the temperature increase. (4]

8.3 @ The exothermic reactions are A, U and D.
Reacton B 15 endothermic.

b The reactions where there is an increase in
temperature are exothermic and those
where there is a decrease in temperature are
endothermic.

¢ Reaction [,



5.4 @ Lisa will change the type of fuel she uses.

b The volume of water used and the time
she heats it for must be kept the same,

€ She must take the temperature of the water
before and after she heats it She must do this
for each of the fuels she uses. The fuel that
1] produces the largest rise in temperature 1s
the one that gives out the most energy.

d Credit comments about handling hot
equipment with care. Credit wearing

safety glasses.



