NATURAL SCIENCE

GRADE 7

INSTRUCTIONS:

1. GR 7 Instructions: Read the content on physical properties of materials
from pages 151-159. Answer activities on the following pages: 152; 157;
158-159.

Memo will follow in due course.

2. Links

a. https://m.youtube.com/watch?v=CIBXoYaM7Fw
b. https://m.youtube.com/watch?v=C4UICEMIo9k

3. Thanking You Mrs A. Dayal.


https://m.youtube.com/watch?v=CIBXoYaM7Fw
https://m.youtube.com/watch?v=C4UlCEMlo9k

We can think of certain properties of materials in terms of advantages and
disadvantages. Do you know what those are? Let's find out.

VISIT

An interesting video on a
new type of ‘concrete
canvas' with varying

properties.

bit.Iy/147izA0

Advantages versus disadvantages

We have seen that strength and durability
are desirable properties in some materials.
We want things to be strong and to last
long. Let's think of an example.

Why would plastic shopping bags need
to be strong?

A black, plastic shopping bag.

Why would plastic shopping bags need to be durable?

We call the desirable properties of materials advantages. Disadvantages are
unfavourable features, as can be seen in the images of plastic in the
environment.

A Hawaiian student looks
at plastic objects found in
the stomachs of
albatrosses.

bit.ly/13PxkJj

A goose about to eat a plastic bag in a These plastic rings from soft drink
river. packaging are very dangerous in the
wild as they can entangle an animal’s
neck.

The following activity has another example of advantages versus disadvantages.
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ACTIVITY: Advantages versus disadvantages

Can you imagine a car made of solid gold? A car like this would be very
valuable!

INSTRUCTIONS:

1. Look at the image of a gold car then answer the questions that follow.
2. Discuss some of the questions with your classmates before writing down
your answers.

QUESTIONS:

1. What are your feelings about the golden car in the picture?

2. What are the advantages of having a car made of gold?

3. Do you think a golden car would be very strong? Would it perhaps be
safer in the event of an accident?

4. What are the disadvantages of a car made of gold?
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We always have to weigh up the advantages against the disadvantages when
we choose materials for a particular job.

How would you test how strong a material is? Let's imagine you have different
types of paper. How would you test which paper is the strongest? Discuss this
as a class and write some notes on the lines provided.

The strength of paper is important because we use paper for many different
things.

E.E - fl

All these objects are made from different types of paper
with different properties that suit the function of the object.

In the next activity we are going to investigate the tearing strength of different
types of paper.

INVESTIGATION: Which type of paper is the
strongest?

AlIM: To compare the tearing strengths of different types of paper.
HYPOTHESIS:

When you write a hypothesis, you must state what you think will happen in your
investigation.
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MATERIALS AND APPARATUS:

« strips of different types of paper (20cm x 5cm)
* hole puncher

* strong paper clips

« yoghurt tub

* marbles

« string

* hand lens (optional)

METHOD:

1. Punch a hole at both ends of each paper strip. This is so that you can test
the paper twice on each side. Make sure that the holes are in the middle,
and also at the same distance from the end of each strip. This will make it a
fair test.

. Form the paper clip into an S-shape and hang it from the hole in the paper.

. Make a handle for the yoghurt tub, using the string.

. Hang the yoghurt tub from the paper clip and hold it in your hand.

. Add marbles one-by-one to the yoghurt tub until the paper tears. Count
the number of marbles in the tub. (Tip: Place the marbles very gently into
the yoghurt tub or the shock of dropping them in might tear the paper).

6. Repeat steps 1- 5 using the other end of the strip and count the marbles

again. Take the average of the number of marbles.

7. Repeat this using the other strips of paper, doing each twice and taking
the averages.

8. If each marble has a mass of 5 grams, work out the mass in grams that was
needed to tear each strip of paper and write the number in the final
column of your table.

9. If you have time, you can also test different kinds of materials, such as a
plastic shopping bag, aluminium foil or plastic wrap.

u b WN

Tip: To calculate the average of a set
of humbers, you add all the numbers
together and then divide by how many
numbers there were in the set.

In this investigation, you will add the
number of marbles together for each
time you tested the paper strength
(this was twice for each strip of paper)
and then divide by 2 to calculate the
average number of marbles that each
piece of paper can hold before it tears.

For example, if you had 5 marbles in
the first attempt, and 3 marbles in the
second attempt, the average will be -2
calculated as follows: /

5+ 3 = 8 marbles
8 =~ 2 = 4 marbles on average

Therefore, the paper type could hold
an average of 4 marbles.
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RESULTS AND OBSERVATIONS:

Record your results in the table.

Type of Number of Number of Average Mass of the
aper marbles marbles number of e Tales
pap (Trial 1) (Trial 2) marbles

Now answer the following questions:

1. Look carefully at the surface of one of the paper strips. Now look carefully
at the torn edge. Can you see anything special? Describe what you think
the paper is made of.

2. Which paper is the strongest?

3. Which paper is the weakest?

4. Arrange the different types of paper in order of increasing tearing strength.
(That means from weakest to strongest.)

ANALYSIS AND EVALUATION:

Let's now analyse and think about the results of the investigation.

1. What do you think causes one paper to be stronger than another?
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2. How would you modify the investigation to test the strength of different
types of plastic?

3. What did you do to ensure fair testing?

4. How would you modify the investigation to test the flexibility of different
types of materials?

5. Why did you repeat the experiment for the same type of paper?

CONCLUSION:

What can you conclude from this investigation?
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Strength, flexibility (the ability to flex or bend), electrical conductivity and heat
conductivity are important properties of materials that we learnt about in Gr. 5
and have revised again here.

Can you think of materials that are both strong and flexible? Most people will
immediately think of plastics! Most plastics can easily be melted and moulded
into different shapes for different purposes. Why do you think plastics can be
'melted and moulded’ with ease?

All of these items are made of plastic in different shapes,
sizes and colours.

We are going to learn about two new properties of materials, namely boiling
point and melting point.

First, let's check if everyone knows that there is a difference between the words
heat and temperature. The two words, heat and temperature, are connected
but they do not mean the same thing:

NEW WORDS

temperature
+ thermometer
+ heat
+ melting point

+ Heat is the transfer of energy from one object to another. This happens + bolling point

because of the difference in temperature between the two objects. The
transfer of energy will be from the hotter object to the cooler object until
they are the same temperature. You cannot measure heat directly, but you
can detect its effect on a substance. Changes in heat can usually be
detected as changes in temperature.

+« Temperature is used to describe how hot or cold something is.
Temperature can be measured directly with a thermometer.

Adding heat energy usually results in a temperature rise, so people often
confuse heat and temperature. But they are not the same thing! We will look
more at heating as a transfer of energy next term in Energy and Change.

Boiling and melting points

Do you remember learning about the state changes in previous grades? We will
be focusing on boiling and melting in this section. Have a look at the following
diagram to refresh your memories about the different changes of state between
solids, liquids and gases.
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Evaporation - : Melting
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# #

Condensation Freezing

Gas Liguid Solid

1. Melting is when a solid changes into a liquid. Look at this photo of a candle
burning. What is happening to the wax around the flame?

2. Discuss with your partnher why you
think this is happening to the wax.
Write your answer below.

A burning candle.

As you can see in the previous diagram, a liquid can change into a gas by
evaporation. For example if you leave a saucer of water out in the sun, the
water will evaporate. Evaporation can take place at any temperature. But, in
boiling, the liquid needs to be heated to reach its boiling point. Bubbles of
water vapour then form in the liquid and rise up.

Can you think of at least three different ways to boil water? Discuss this with
your class and write your answer down.

What would happen if you tried to put the kettle into the microwave or on the
stove? We will soon find out!
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ACTIVITY: Boiling and melting

Look carefully at the picture.
It looks as if something has
gohe wrong here!

QUESTIONS:

1. Write a short story to explain what you think happened to the kettle in the
picture.

2. Why do you think the person made the mistake of heating the kettle on the
stove?

3. Do you think plastic is a good choice of material for making a whole
cooking pot? Why do you say so?

4. Why does a plastic kettle not melt when we boil water in it?

5. Sometimes, just the handles of the cooking pot are made from plastic or
wood. Why do you think this is so?

amSSSRRERS wWaHsesssEaeERS S SS&s AR ERAEERS 2S5 \SER SRR S ——
R R A R R R e R R R R N A R A A R T R R R N R A A A N R N NS

e % o e - -~ ]

Chapter 1. Properties of materials







ACTIVITY: Boi

ing and melting ,-',ésh‘;“iﬁ*j

TEACHER'S NOTE

This is ar optianal sctivity,

Look carefully at the picture,
It looks as If something has
gone wrong heral

GUESTIOMNS:

1. Wirite a short story to explain what youw think kappened to the kettle in the
pleture,
Jdust a few sentances are reguired here. The learmears should nofe that
sameane placed the plastic kattle on the stove, When the person fried fo
feal BhE Wwaler fhe keltie maiteg az & result of cantact with the Sameheal
The kettle s maant fo be plugoed in fo heal the waler,

2. Why do yvou think the person made the mistakes of heating the kettle on the
stova?
Ladrners Can corni g with Iver awn réddans here. Perfiaps the persan was
used fo heating water on the sfove in a metal ketile Perhaps the parson
o not krow et the plastic would mell. Perhaps the person was just
apseni-rurnded and mace a misliake

5. Do you think plastic s a good cholce of material for making a whole
cooking pot? Why do you say =o?
Mo, Plashic is nol 9 good choice becawse if malls nien i 15 paded above a
CRFrain famparatLrs.
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1. Maltimg is when & 2olid cheanges into a liguid. Look at this photo of a candla
burning. What is happening to the wax around the flame?

The wax s melting

£ Discuss with your partnar why you .
think this = happening to the was, —
Wrile yvour answear Delow.

A burning canmale

Discuss (s wilh your class The heal emnergy from the fame an he Buing
AlCi 5 fransrerred o fNe wax Causing the famperature of e wax o nsa
When the tremperature gl fo a cartain point [oaled 1S I"I"I‘EIII'J'I'TQ' ﬂﬂl’.ﬂf' [
wax starts bo melt as it changes skafe from a soia o a fguwid

&g vrill mram see N the mreavinies diaoram a linied can chanoe infn &8 oas he



1. What are your feelings about the golden car in the plctura?
Learner-gdependent answer, Encourage leamers fo write what they think of
the gofden car, what thair fhowghts and feelings are, Do they think if fooks
greal? Waould they ke (o own ohe?

2. What are the advantages of having a car made of gold?
A prachical agvantage is that gold doesnt rust, To some peogle, it may be
tmpovtant o display Pheir wealth fo everpane plse.

5. Do you think 2 galden car would be very strong? Would it perhaps be
safer in the event of an acocident?

Ailgw learners fo dabate this for a short whila, You may want (o point oul
PHar gald s actually auite & soft metal and that driving a golden car wolld
not offer more protection o the passengers than a car which has an
eicfenor made mostly of stesl! would, Avoid the misconception that cars are
rrracle enlively oul af shesl. Cars have crivnle rones 1o Norease safsly,

4 wWhat are the disadvantages of a car made of gold?
Goid /s vens aipensiie, and 50 the car would be unafforgable to most
peaple Goald i alhag very Hedvy fiesrmers may reed fo e rerminoed af s,
50 Hhe car wouw'd be heavy fo move arouwnd. IF wowd reguire fofs of fuel o
make it move and fuel s expensive, It wolld probably also scratoh easily
Some learnars may also say that because it & so valuabde, & might get
ifafen ¥ad cowd eodd thal It cowld be insured agalingt dhelt, bul thal
insurance on 3 car this valuable would be very expansive, The conclusion /s
that although & gold car mak seem kg a nice ides, it s not practical or safe
or fuel efficient
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