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2

Mathemati

cal Literacy

QUESTION 1

MATHS LITERACY PAPER GRADES 8 - 10

TABLE 1 below shows a summary of the water accounts for Mr DG Moletsane for a

period of eight months.

(Remember that 1 000 litres = 1 k¢.)

The first 56 kilolitres (k¢) used for each month, is free.

TABLE 1: Mr DG Moletsane's water account for a period of eight months

Month Total kilolitres Kilolitres | Kilolitres to be Costof | Amount due
used free paid for each (RANDS)
kilolitre
(RANDS)

August 220 56 16,4 4 57 7595
September 280 58 22 4 457 102,37
Oclober 23,5 56 17.9 4,57 81,80
Movember 208 8.8 15 457 68,5
December 278 56 223 4 57 101,91
January 25,10 5,6 (QUESTION 1.4.1) 457 88,12
February 248 5.6 18 457 (QUESTION 1.4.2)
March (QUESTION 1.4.4) 58 (QUESTION 1,4.3) 4 57 98,70
1.1 How many litres of water were consumed in September? (1)
1.2 What is the highest amount that Mr Moletsane had paid for water used? (1)
1.3 In which month did Mr Moletsane pay the least for water used? (1)
1.4 Now complete the outstanding values for the table above. Write down the question

numbers (1.4.1 to 1.4.4) and show ALL calculations nextto it. (7)
1.5 The water usage for August was 22 ki and for September it was 28 k¢,

Calculate the percentage increase for the total number of kilolitres (k¢) of water used

for August and September. (3)
1.6 Calculate the total amount paid by Mr Moletsane for water from August to January.

The interest rate for value added tax (VAT) is currently 14%.

(2)
Calculate the VAT payable on the amount calculated in QUESTION 1.6,
(3)

1.7 Assume that Mr Moletsane did not pay his account for September.(Municipal

accounts are to be paid on the last day of every month.)

If Mr Moletsane only pays this amount at the end of five months, calculate the

interest that is payable on this amount (excluding VAT} IF:

1.7.1 The municipal charges 12% per annum interest compounded monthly
1.7.2 The municipal charges 12% per annum simple interest @
1.7.3 Explain which of compound interest or simple interest you expect to be =
higher and give a reason for your answer. .
Ld

Copyright reserved

Answers
QUESTION SOLUTION(S) COMMENTS
[.1 28 ki v v Answer
1.2 R10237 v Answer
1.3 MNovember v v Answer
1.4,1 19,5 ki v v Answer
1.4.2 19« R4.57 v v Method( product)
=RE6.83 v v Answer
143 R98,70 +R4,57 « v Method(quotient)
= 21,60 v v Answer
.44 2160 +56 v ¥ Method(sum)
=272kl ¥ ¥ Answer
.5 Increase = 28kl — 22kl + Calculating
=6kl + Increase
Percentage increase = 6/ 22 = 100 v Methodi fraction)
=2727% v Correct answer
.6 R74.95+ R102.37 + R81.80 + R 6855+ R101.91 + R89.12
=R518,70 v ¥ 2 marks for the
COTTECt ANSWET OF ZETo
marks
v v v VAT %%
1.7 VAT= 14/100 <R518 ,70 ¥ substituting
=R72.62 ¢ R518.70
v Correct answer
.71 A=P(1+r100)" ~ ] v Formula
=R102 37 1+ 17100y ¢ ¥ Substitution
=R 10759 « v Correct answer
CI=RI10759—R 10237
=R522 v ¥ Calculating the
interest
1.7.2 SI=Px=xr/100xn + ¥ Formula
=RI102,37 = 1/100 % 5 « v" Substitution
=R5,12 v v Correct answer
1.7.3 Compound Interest is higherv + Correct answer

Interest is paid on interest and not only on capital amount as
is the case with simple interest v

¥ Explanation
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English

Lesson Notes | | sson

Studying Poems 7

Analysing Poems

In this lesson we analyse a South African poem focusing on technigues that we have leamt. Pay attention to how the
analysis has been worded — this is how you should word your answers in poetry tests and exams.

@ Lesson notes

Extract from “Paradise” by Achmat Dangor
Oh paradise, cool paradise

of Africa,

what mamanas you recregna.

Oh why, why do you
tighten the chains?

Style:

* His style is intormal, and the language he uses
is uncomplicated and direct. He asks a rhetorical
question (“why do you tighten the chains”) and uses
apostrophea to address Africa as if it were a person
— adding to the informality of the posm.

Figurative language:

* Dangor is speaking directly to Africa — this figure of
speech is called apostrophe. He asks Africa "Why
do you tighten the chains?™, This is an example of a
rhetorical question — the poet is asking this question
for effect, he doesn't expect an answar. By using
these devices, Dangor's close relationship with
Alrica is highlighted.

* Dangoer uses a metaphor in the line “Tighten the
chains”. The poet compares the feeling of chains
being tightened, to difficult circumstances in his life.
In this poem, “chains” symbaolise oppression.

Structure:

* There are two slanzas, one with three lines, and
the other with two. This is significant because in
the first stanza the poet is praising Africa, whilst in
the second he is asking a difficult question. The
structure of the poem helps 1o highlight the poet's
conflicting feelings about Africa.

* Dangor has emphasised his love for Africa by
repeating “paradise” and he strengthened the hurt
and despairing tone, by repeating the questioning
word: “why"

Tone:

* The tone of Dangor's poem is despairing and

guestioning (emphasised by the rhetorical questions)

— he is trying to understand why Africa and his
society treat him so harshly — “tighten the chaing”

Context:

= This poem was written during the Apartheid Era
and its intention is to criticise the policies of racial
segregation of the government of the time.

*  We can work this out from the poet mentioning that
Africa is a paradise, but that oppression or “chains”
that are being “tighten{ed)" mar it.

Intention and Message

= We can imagine that the poat's intention is to criticise
Africa (or some African people) and encourage
change.

* The poets message is fo encourage the reader fo
realise the injustice of the society, His message is ane
of protest against injustice.

@ TASK

* Examine this poem that was al=o written by a
South African poet.

“Learning” by Modikwe Dikobe
Learming has no limitalions

Last year | made mistakes

The previous year | blundered
This year | shall do better.

In the Garden of Eden

I leaml to make fire

Clothe myself

And have children.

The worfd is boundless

Each one of us

Can conlribute

Frovided

We pluck off

Complexas, fear and mistrust.

* Analyse it in a similar way to the poem by
Achmat Dangor. Remember 1o say whal
devices the poet has used to communicate
his message and create the desired effect, Ba
guided by the sub-headings used to analyse
Dangor's poam,

. Barloworld
&7 Lleading brands

English

Studying Poems

@ Lesson notes

Here are some questions that are often asked about
answering guestions on postry and writing poems of
your owr.

Can | give my own opinions about a poem?

Leamers think that teachaers won't allow them to interpret
the meaning of poams. The belief is that teachers will
not accept anything other than their own ideas about

the meaning of poams. This is not the case — providing
of course that your interpretation is reasonable and well
phrasad!

What techniques should | use to get the best possible

marks?

*  LUse poelry lerminology wherever possible to refer to
different poetic devices and technigues.

For example, refer to metaphors, similes, personification

etec.

+ Provide reasoning and proof for claims

For example, guote lines or words from the poems that

provide evidence for what you are saying.

= Refer to the actual meaning of words and the
meaning in contesx

Caonsider the meanings of the words used and how thay
relate to the context of the poem as a whale, This will
help you to distinguish between literal and figurative
language.

* Refer to poetic technigues in answers

Be on the Iookout for how meaning is conveyed by

poetic techniques such as rhythm, myme scheme and
figurative language and refer to these in your answer.

Lesson 3: Intention, Message and
Comparisons

The poet's intention and message:

The poet's message is to tell us what Shaka was like as
a child and his intention may be to show us how, like a
lion cub, Shaka succeeded despite being llegitimate.

Comparative figures of speech:

A metaphor is used to compare Shaka's “baby ery” to

the sound a lion cub makes whilst tearing his at mothar's
throat. It's as though the baby and the cub become the
same thing - the cry of the baby is exactly the same as
the sound of the lion cub. Because of this mataphor, the
terocious gualities of the lion cub are transfermed onto the
baby, The strength and ferocity of the lion reflect or mirror
the description of the baby and his strang, ferocious cry,
blaming his mother for his lack of a father.

Lesson Notes LESSON

8

or atmosphere because a scene of “autumn beauty” is
described. A sense of anticipation is also created as we
wonder whal is about to happen in this sefting of dry
“woodland paths”,

Lesson 7: Analysing Poems

Here is an analysis of the poem “Leaming” by
Modikwe Dikobe. Your analysis may differ from this
one. Note the style of the analysis and the type of
information that is included

Maodikwe's opening claim is optimistic and positive - ha
claims thera are “no limitations". The naxt few linss
explain how he has made mistakes, even big ones, but
by the last line of the first stanza, the positive emotions
emerge again when he writes, “This year | shall do
better”, The second stanza deals with the poet's idea

of how hurman history has evolved, and then he makes
avery opiimistic statement to open the third stanza. At
the end of the poem, he expresses his hope that we

can all change if we will: *Pluck off complexes, fear and
ristrust”,

Modikwe uses a number of effective words and phrases.
“Blundered” is a word 1o emphasise how stupid &
mistake was. So Modikwe, in one word manages to point
out that the emors he, and the whole of humanity, make,
are really silly and unacceptable. The words “pluck off”
seem 1o imply the violen!, decisive action we should all
take to get rid of our complexes, fears and mistrust.

The symbol of the Garden of Eden comes aut of the
Christian, Islamic and Jewish refigions, and represents
idyllic happiness in the very beginnings of humans and
hurman societies. By using this symbol, Modikwe can
explain that his poem is about himself, but also about all
of humanity.

Modikwe conveys a hopelul mood that if we can all
pluck off complexes, fear and mistrust, the world could
become a far better place. The mood he creates is
one of optimism and hope for the future — “boundless”,
Modikwe gives us this positive message: He is saying
that it is possible that each one of us can contribute,
to making the world a better place. His intention is to
encourage us to keep leaming and undersianding our
wiorld.

This poem follows a free-verse structure. No words
rhyme but the poem is divided into three slanzas. The
first stanza refers to the poet's mistakes and how human
he k5. The second stanza refers to his history, and how
he (or mankind) lived life in simplicity and contantment.
The third suggests that we can all revert to that state of
happiness, and how to achieve it.

Tindset 3 DSty Channel 100 broadcasts
learn Mondays to Fridays 8.30 - 20,30 and Saturdays 9.00 - 12.30
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STUDY MATE Grades 8-11

6

Physical Sciences Grade 10

Lesson Notes LESSON

Gravity and Mechanical Energy 7

Why on Earth do Things Fall?

Do heavier objects fall faster than lighter cnes? Going back into history we find that many farmous scientists and
philosophers have carsfully considered why things fall, and what affects them as they fall. To check out their theories
we design an expenment fo drop a number of balls from a height, and we analyse expermental data of the rate at

which the balls falls.

m.. Lesson Notes

What variables should we take inlo account when

finching the rate at which balls of different mass fall from a
height? The type of variables we can get are independent
variables, dependent variables and variables that need to
be controlled.

Remember that we must make this a fair test.

Description of variable | Type of variable

A ticker tape s attached to a ball to analyse its motion as
it falis.

The tape shows the displacement
of the ball after equal time
intervals, and when we paste
segments of the tape next to each
other we find that there is a
canstant increase in displacerment
in each time interval. This means
that there is a constant increase in
the velocity of the ball, and therefore it accelerates
unifarmily.

Any two particles in the universe exert gravitational
farces of attraction on each other. Gravitational forces

act through a distance. The gravitational acceleration on
earth is 2,81 m.s* (approximately 10 m.s=) and on the
moon itis 1,6 ms*

@ TASK

Motion Photo A photograph was taken to show

the position of an object falling on
a planet out in space. The
photograph showed the positions
of the abject at 0,1 s intervals,
and all these positions were
suparimposed on one another to
make a ‘mulli-exposure’

i
ruiler __m,_ﬂ.._n bal photograph. Use the table of

values below to find the
magnitude of the acceleration due to gravity (g) on
this planet. You may use calculations or use a
graph to communicate your results to others.

Time Position
{s) {m)

0,0 0,00

01 0,05

0.2 0,20

0.3 0,44

04 0,78

mindset DSty Channal 100 broadcasts
meanall Mondays to Fridays 8.30 - 20,30 and Saturdays 9.00 - 12.30

Physical Sciences Grade 10

Gravity and Mechanical Energy

Mass and Weight

Lesson Notes | | csson

8

This lesson focuses on the difference batween the mass and weight of objects, and we find out how these quaniities
are measured. We also find out what happens to mass and weight when an object is taken to a planet with a difierent

gravitational field 1o that of the earth,

@ Lesson Notes

Everything around us has mass and it also has weight.
Weight is the force due to gravity exerted on an object, It
is a vector quantity, because it has both magnitude and
direction. Weight is measured in newlons (M) using a
spring balance.

- Spring balanco for
S waight

(Tripka baam balance) for mass

Mass is the quantity of matier in a body. It is a scalar
quantity that is measured in kilograms (kg). Mass can be
compared using a balance.,

But what is the relationship between weight and mass?
Weight is dependent on the mass of an object. We say
that the larger the mass of an object, the greater the
weight of the object. Weight is directly proportional to the
mass of an chject,

Weight is also dependent on the acceleration due to
gravity and it is directly proportional to the acceleration
due to gravity. On earth the accelaration due to gravily
is 10 m.s* downwards but on the moon the acceleration
due o gravity is only 1.6 m.s® downwards. The weight of
an object on the moon will be one sixth of its weight on
earth.

We can summarise these relationships wsing this
equation:

Weight = mass x acceleration due to gravity
Weight = mxg

Remember, your mass doesn't change when you change
position, like traveling to another planet, but your weight
does.

Mast scales on earth aperate using springs to measure
weight. The force exened is convented to a mass reading
we sea on the scale because gravity on earth is taken to
be consatant.

@ task

An astronaut uses a special moon scale to find the
weight of some rocks. He finds they have a weight
of 480 N downwards when they are weighed on
the moon. Find the mass of these rocks and their
weight on earth,

= 1,6 m.s*

= 10 m.s®

mqj.o.o.l_ m_u._"_q_.—..h

Answer
Weight on moon = mg___
480N = m (1,6 ms®)
m = 480
1.6
Weight on earth = mg,, ..
= (300 kg)(10m.s)
= 3000 N
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STUDY MATE Grades 8-11

8

Mathematics : Lesson Notes

Finding the Lowest Common Multiple

In this lesson we revise finding the lowest commaon multiple (LCM) of numbers. We apply this
knowledge and find the LCM of algebraic expressions.

@ Lesson notes

* Let's look at an example involving numbers ~ * Now let's apply this to algebraic fractions. Find
first, 3 5 tha LCM of 1245 and 18a*hc*,
It we need to add z and 3 e need to Factorise the numbers using prime factors:
i 126°0° = 2x2x 3 g x I
change the fractions so that they have the :
same denominator. We need to find the 18a'b% =2 IxIxd xbx e
Lowest Common Multiple (LCM) of 5 and 3. For the LCM, use the highest power of each
Here are some of the multiples of 5: factor:
5.10,15, 20, 25, 30, ... . LOM: 2 x 2 x 3 x 3 x g'h52
Mmmm%qw%ﬂ:mmﬂ m,, ﬂmm :m“__ﬁ,wmmmmﬂ B S0 36 «'F%2 is the smallest number that both

Then we look at which multiples are common 12:7" and 184*h¢* can divide into.

to 5 and 3. They are 15, 30, 45, 60, etc.

To find the LCM, loak for the lowest, or
smallest, common multiple, which is 15.

15 is the smallest number that both 5 and 3
can divide into without a remainder.

* |tis easier to find the LCM if we break a
number into factors. For example, let's find
the LCM of 5, 6 and 9.
First factorise the numbers, using |8=2%3

prime factors. 5=5
For the LCM, multiply the factors |[9=3x3 @qumr
Find the LCM of 15x% and 12x7,

from each number together.

To make sure that you find the lowest
multiple, do not repeat a factor that you have
already written down. But we need to repeat
the 3, because 9 has two 3's as its factors.
We must choose the highest power of each

factor that occurs in a number. So the LCM Answer

has lo include 3 x 3. 152 = 3 x 5 x x5y

So,the LCMis2%x3x5x3=290 1272 =2 % 2 x 3

Therefora 90 is the LCM of 5, 6 and 9. LCM =2x2x 3 x5 x 1" ¥ = B0x%7

.,..._,.0, Telkom

% Foundation

Mathematics . Lesson Notes

Lesson

Algebraic Fracti

Operations with Algebraic Functions

In this lesson we learn about operations with algebraic fractions including addition, subtraction,
multiplication and division.

@ Lesson notes

What does it mean to simplify algebraic fractions? Do the multiplication and simplify by cancelling
Let's use some examples to find out. the commeon factors. You should get the

o simpiy: £4+— L answer: £
| g pyg pr pE
First we analyse the expression. There are ] .
‘+ and ‘-’ signs between the terms, so we = Simplify: (k-p) . 2K
are dealing with addition and subtraction of B (p—%)

algebraic fractions.
Find the lowest common denominator (you
may have to factorise first). In this case the

Analyse the question. This is a simple
multiplication of fractions.
To find a common factor, change the sign of

LCD is pyr. ; ;
Write each fraction in an equivalent form with i ancand. denmicelor;
the new denominator: Multiply the numerator (k= p) 24

by the same number by which you multiplied 2 h=p)

the denominator:
Cancel the common faclors to get an answer

PxpP + rxXr  gxg of —.
n_q.m..K ___.... a..uh____x_.. _ﬁ___..Xa___ .
P+ rt— e_
Add and subtract the numerators: .
W

* Let's do another example.

Simplify: £ 5 = 4

qr pqg pr
A _ i @ Task
nalyse the expression. There is a x and a
+ sign between the terms, so we are dealing Write your own notes about fractions.
with multiplication and division of algebraic Mote the terms you have learned and the
fractions. procedures to follow for different examples.
To divide, we need to multiply by the inverse:

o T g B (No solution required here)

ar pq g

mindset y DSty Channel 100 broadcasts
leam Mondays to Fridays 8 30 - 20.30 and Saturdays 9.00 - 12.30
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10 STUDY MATE Grades 8-11

MATHEMATICS

2. Complete the square of - 4. Complete the sguare of

-x+ 3x+1 -2¢' 4+ 4r -5
Solution Solution
Take out a factor of 1. 2 - 2v + 2]
faf - 3x- 1) =-2f¢-av+ -1+ 32
{3 _ u M
add and subtract |5 = —2 T.n -1+ L
it &l P 3 9 = —dlr— i
-T -wﬂ+Tm%-M-H_ 2x~1P-3
= Tfe 34 9 = The expression has a maximum value of =3 when x =
-—[lx-31"-§-1] 1.
fs m.ﬁ p 13 _ .
=—|x-5 T # The expression s always negative.
The expression has a maximum value of % when x = w
Activities
Activity 1
What term must be added to sach of the following expressions so that the expression will result in a perfect sguars.
1. X+ 6 2. x%+ox 3= 4, ¥ =-3x 5. x4+ Ly 6. &% - m.__
Activity 2

1. Complete the square of each of the following expressions and write the expression in the form alx + p)* £ g, Say whether
the expression has a maximum of minimum value and determine the max or min value.

a) ¥+ 2x-24 b - -bx-1 ¢l =3 +Bed) -2p'+3p+ 6
el ¥lx-2)4+5 fi B +4xr+3 gl -3¢ -3x-4 h) 2xlx+ 2)
o+ +3 ) oad+bx+e

2. Prove that the following quadratic expressions are always positive.

dl ¥-x+5 bl 2x"-3x+ 8 c} 10x* 4+ Bx 4 2
3. Prove that the following quadratic expressions are always negative,
al —-x'+ 3x-5 by —dy—2x-1

4. Mathematical maodelling

Problem solving

al
40 —x

-
i} Find an expression for the area of the above rectangle.

i1} Find the maximum area of the rectangle,
i) What are the dimensions of the rectangle so that the area is a maximum.

by James intends to build a rectangular enclosure for his chickens.
He has 100m of fencing. He intends using a wall for one side of the enclosure.

il Make an expression for the area. wal
iy What is the maximum area?
iy What are the dimensions of the rectangle?

MNOTE: Ifa =0 and g is greater than 0, then the expression will always be positive

ENGLISH - FAL

EXERCISE:

1. ‘You must perform exercise on a daily basis.
2, TEMPORARY RECUCTIOMS [N PRICE CURREMNTLY ON OFFER!

Answers

1. Exercise daily.
2. Sale on now!
5, What other skills do you need? When you summarize, take out:
e Al the UNMECESSARY details;
« The figures of speech;
« The short examples; and
e The repetitions.

EXERCISE:

Some people are so eager 1o talk that they will allow no-one 2lse to finish speaking. Just as in a farmyard one chicken will grab
a grain of meal from another's beak, so do these people take the words out of 2 speaker’s mouth and begin o talk themsealves.
They surely give the other person every reason to want to quarrel with them; for nothing annoys us as much as a sudden
check to our wishes and pleasures, however frifling, such as when someaone blocks your mouth when you open it to yawn or
unexpectedly holds your am when you are about to throw something,

Answer: Some people want to talk so much they interrupt others, This makes other people angry because they are stopped
from doing what they want.
MNOTE: EVERYTHING that is NOT ABSOLUTELY NECESSARY GOES.

How do you tackle summarising a passage?

Read it through completely once, to get an idea of what it is about. Read it through again, more slowly, concantrating on the
impaortant details. Mow, you have a number of alternatives:

1. ‘ou can undedine what you think is important

2. You can make notes of what is important.

3. You can draw a mind map.

Choose the method that suits you, and plan, draft, and write your summary.
Mote:

s |f you are given a specific number of words, for example 60, in which to summarise the passage, do not have fewer than
57 words, or more than 63. |f you are lold to write a summary of 50-80 words, keep strictly © that limit.

o Write the EXACT number of words at the bottom of your summary, DO NOT LIE.

+ ‘What if your teacher asks you to do a PRECIS of the passage? Remember: another word for summary is precis. Technically,
a precis should be a third of the length of the original, whereas a summary can be any length.

However, there are other issues you have to deal with — not just the shortening.

Before you start the summary, ask:
= What is my PURPOSE?
« ‘Whois my ALIDIENCE?

Remember that you will choose language that is suited to your purpose, If you are asked to summarise the preacher's
sarmon in church for an elderly friend, you would use a formal register. If you summarize a lesson for a friend, you would
use a colloquial, probably slangy register. If you are giving your report of an accident to the police, you would choose a
formal register. Always choose the right register for your audience

Read the quastion carefully to decide how the examiner wants you to manipulate the information.

A FINAL NOTE: Mo summary is achieved without work. You must make up your mind to draft and re-draft. Practise and
practise, and then, when you have to do a summary in a rush - like in an exam - you will have the SKILLS to do it. No
spartsman or woman participates in a competition without TRAINING. You need to train your MIND. SKILLS need to be
developed, improved, and sharpened. That takes TIME, EFFORT, and PRACTICE
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12 STUDY MATE Grades 8-11

LIFE SCIENCES GRADE 11

Common symptoms of AIDS are:
« Severe loss of weight

« Diarrhoea and fevers

e Skin cancer

e Organs and lvmph glands swell
« Secondary infections

There is no known cure for HIV/AIDS,

Viral Animal Disease

Rabies: This virus is transmitted to humans by the bite of an infected dog,
rat, cat or other infected mammals. The symptoms of the infected animal
is a foaming mouth and wild, aggressive behaviour. If 3 persan is infected,
the symptoms are severe headaches, =ore body and muscles, convulsions
and vomiting. The bite must be cleaned and sterilized. A vaccine injection
must be administered by a doctor as soon as possible, Infected animals
must be put down,

Viral Plant Disease

Tobacco Mosaic Virus: This virus contains RNA and infects tobacoo
and tomato plant leaves, Infected leaves have a spotted appearance.
Healthy plants are infected when Aphids transfer the sap of an
infected plant. Entire infected crops are burmed 1o destroy the virus,
Bictechnology and Genetic Engineering have ensured the development
of virus-resistant strains of important crops

Genetic Engineering

This is the transfer of genes from one arganism to anather, to increase immunity. For immunity against Hepatitis B, the gene for
the protein capsid of the virus is inserted into veast cells. The yeast cells produce the same protein when cultured. The yeast
cells are injected Into people and stimulate the production of antibodies against the virus,

Biological Importances:
« Viruses are parasites because they require a host cell to reproduce
« \iroses are transferred by direct contact, sneezing, coughing, blood and disease vectors imosquitoes, ticks and aphids)

o Miruses are used in Genetic Engineering to transfer recombinant DNA into a cell to create a new, useful vaccine or product.

F. At = {mv — mu)
{F N}L{O.4 53 = (0,5 kgl.[-30 m.s
_u

PHYSICAL

SCIENCE GRADE 11
f—(+30 ms )]

(0580 -60ms'y 0.4

= — 75 N (i.e. opposite to the direction of the incoming ball)

MOTE: Since the direction of the change
which direction is to be taken as positive

of momentum is important we must decide on

. Her we choose |eft to right as positive.

Newton's Third Law of Motion

Examing, again, the example of the ball bouncing off the wall.
IFit is the ball whose momentum is changing, the force
causing the change in the ball's momentum must be acting
OM THE BALL (otherwise the ball's momentum WOLULD NOT
CHAMGE! Therefore it is the wall's force on the ball that we
must caloulate.

But something odd is happening! The Incoming ball must be
exerfing a force on the wall, And the wall must be exerting a
force on the ball because the ball’'s momentum §s changing,
So it seems that we have a pair of forces acting!

This brings us 1o the third of Sir 1saac Newton 's three laws
of motion —the final part of the “package deal", the part that
completas the picture. Together the three laws give us the

tools to understand how and why bodies remain at rest or
Move,

The First Law describes why a body remains at rest or maving
with constant velocity and what needs to be done to change
that situation

The Second Law tells us about the effect that an extemnal,
resultant force on a body causes.

What the first two laws DO NOT TELL LS is the response of a
body to a force when that force acts on it

Newton's Third Law of Motion tells us that when one object
applies a force on a second object, the second obyect applies
an equal and opposite force on the first object.

Mewton's Third Law of Motion:
To every action there is an equal and opposite reaction,

We call an action (F,) and its reaction (—F,) an “action-reaction

pair” of forces, as in the case of 2 boot and a ball.

Five things to remember about Action-Reaction pairs:

The two forces ... have the same magnitude;
act in opposite directions;
act on different objects;
are the same kind of force (e.g, both are
contact);
act simultaneousiy.

The last feature of action-reaction pairs 15 very important,

is the force
that the boot
exerts an the
ball.

— F 4 is the (equal)
force that the
ball exerts on

When we speak of “action” and "reaction” it almost sounds e boot but in
as though the reaction follows the action. This is 2 WRONG the opposite
IDEA! There can be no reaction without an action, so the direction
two forces arise at exactly the same time! In other words,
the action and reaction are SIMULTANECQLS.
Explaining action-reaction pairs ms
Explain the forces acting in these two cases. In the left hand diagram an object (Q) is
resting on a table. |dentify the action-reaction pair and explain its origin, Fso

. F
In the right hand diagram two masses attract one another, The nature of this #
"gravitational attraction” will be explained in Lesson 4. For the moment all you need to Fiz
know is that masses do attract one another. Of course you know this from seeing how an
object falls towards Earth. You could Imagine that my was a ball falling towards the sarth Fos

and that m, was the earth

Explanation of two situations above

When an object (O} rests on a surface (S)
it applies a downward Force (Fas) on the
surface. The reaction of the surface to

Fso

this force is a force on the object (—Fss), equal

Fos in size but in the opposite direction 10 Fes

™ When two massas (my and mg) exert
a gravitational force on each other, the
F2 force (Fya) with which the first mass (my)
attracts the second mass (my) is the same
F12 size but in the opposite direction to the

force with which the second mass attracts
the first mass i.e. =Fa.
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14 STUDY MATE Grades 8-11

MATHEMATICS PAPER GRADE 10 - PAGE 3

Consider the advertisement above and answer the following question:

Zaida mvested R2 750 at Community Savings Club for 4 years. How much money

will she recetve at the end of the investment period?

There are 12 500 people in a small town. The population of the town increases every
vear by 5,5%. What will the population of the town be after 5 years?

The Eteana family of three members from Nigena, wishes to
attend the Soccer World Cup in South Africa in 2010, A travel
agency has advised them to save R17 000 per person to attend
all games in 2010, This cost will include accommodation,
airline tickets. et cetera.

How much money, in Nigerian currency, will the family require
il the predicted exchange rate in 2010 is:

One Naira (Nigerian currency ) = R18,85,

QUESTION 5

Given the functions: f(x)=-x" +4 and g(x)=2x+4
1.1 Draw / and g on the same system of axes.

o:)

b

Use vour graphs o solve for x il
1{x) = g(x)

5.1

b

Give the equation of p, the reflection of f in the x-axis.

~

Yy

o A

T.IK‘

-

The graphs of f (x) = ﬁww and g{x)= —2 where x <0 are represented below:

e - : mf,.___.:n H,an

M
o
H\ﬂ

Answer

(4)

(5)

(3)
2]

(6)

MATHEMATICS PAPER GRADE 10 - PAGE 4

521 Write down the co-ordinates of A and B.

52.2 Write down the domain of f{x).

523 Write down the equation of the reflection of f in the y-axis.

524 Give the equation of the asymptote of the graph of v = g (x} + 2
QUESTION 6

The following graphs have been drawn below: f{x)=tanx and g{x)=acosx

glx})=acosx

Slx)=tanx

6.1 Determine the value of a,

6.2 If f(x) is shifted 2 units upwards, it represents the function /
State the defining equation of /i

.3 Write down the values of x for which g(x)- fix)=2.
6.4 Write down the range of g.
.5 Write down the period of £,

(2)

(2)
[18]

(1)
18]
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MATHEMATICS PAPER GRADE 10 - ANSWERS

2.1.2 By trial and error

MATHEMATICS PAPER GRADE 10 - ANSWERS

QUESTION 5

wd qu__ v Calculating powers
=g v" Estimation, between values
Therefore x 15 between 3 and 4 v Estimation of value
By trial and error answer is x=3.9 (3)
v v solving forx
v v Number line representation
QUESTION 3
3011 8=2=16(29 (t)
3.1.2 16 <2=32(29) (1) | v answer
3.1.3 The number of letters sent will always be | v answer

a power of 2. The power is always | less
than the stage.
3.1.4 nthstage=2""' (2)

v'v" Any acceptable explanation .

V'

5.1.1 g

.N = /d. >
512 x<2o0rx=>0(3)
52.1 A-1:3);B(0;: 1)(2)

v Shape — parabola
v' ¥ x-intercepts

v y-intercept

v shape straight line
v' x or y-intercept

v v for each critical value (“or™)
v' inequality signs
v' v equation

v'v 1 for each

P

v' v equation.

3.2 Let cost of Chocolate be x
Let cost of Chips be v

Then 2x + 4y = 32 (1)
Ix+8y=>58 (2)
Now (1) = 2 : 4x +8y = 64 (3)
@) —(2Zkx=6

Substituting x =6 in (1) we have
2(6)+4y=32

v" Equation (1)

v" Equation (2)

v Equation (3)

v x=R6

v Substitution for x

522 2R (1) v' v correct equation
523y=2(2)

QUESTION 6

6.1 a=-2 v g=-2

6.2 hix)=tanx+2
6.3 x=0° or x=360°

v v I mark for each lerm
v " I mark for each value

6.5 x= 180" v correct answer
v v | mark for each answer
v correct x value
QUESTION 7

4y =20 v" Cost of Chips,
y=5
= Cost of Chocolate = R6 and Cost of Chips
=RS5 (6)
QUESTION 4
4.1 Simple Interest = _ﬁ-w
27302 84 %4 _ oy v Correct Formula
ey ; v Correct substitution
- Zaida receives R2750 + R935=R3685 (4) 7SI
42 A=P[]) v Answer
= 12500(1.055)° e__w n__f.:._...wﬂﬁ _.,ﬂ__.:.:.—_m )
= 16337 people (5) | v ﬁk .r..c_...m:Ez_a: in formula
4.3.1 Total need in rands is 3 x R17 000 v Correct answer
=RS v Rand value R51 000
R51 000 : :
- Amount needed in Nigerian currency v’ Correct conversion
51000

is 1885 2705.57 Naira (3)

16 STUDY MATE Grades 8-11

7.1 Maximum — about 0.4 Kw
Minimum — about 3 Kw

7.2 Increasing — between 04:00 and 10:00
between 10:00 and 18:00
Decreasing — between 07:30 and 10:00
between 20:00 and 24:00

7.3 Between 16:00 and 18:00
1.5—-05

7.4 Ave rate= —5
=0.04 Kw

7.5 No — Acceptible motivation in terms of
given data

v
/
These are estimations in terms of the graph
— allow slight discrepancies

| mark for each period

V'

Vv

v No
v' v Motivation

3
Lle_larmnlg
channel

Cwmzarvrani of Bducason
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