


























EVERYTHING MATHS

Mathematics is commonly thought of as being about numbers but mathematics is actu-
ally a language! Mathematics is the language that nature speaks to us in. As we learn to
understand and speak this language, we can discover many of nature’s secrets. Just as
understanding someone’s language is necessary to learn more about them, mathemat-
ics is required to learn about all aspects of the world —whether it is physical sciences, life
sciences or even finance and economics.

The great writers and poets of the world have the ability to draw on words and put them
together in ways that can tell beautiful or inspiring stories. In a similar way, one can draw
on mathematics to explain and create new things. Many of the modern technologies that
have enriched our lives are greatly dependent on mathematics. DVDs, Google searches,
bank cards with PIN numbers are just some examples. And just as words were not created
specifically to tell a story but their existence enabled stories to be told, so the mathemat-
ics used to create these technologies was not developed for its own sake, but was avail-
able to be drawn on when the time for its application was right.

There is in fact not an area of life that is not affected by mathematics. Many of the most
sought after careers depend on the use of mathematics. Civil engineers use mathematics
to determine how to best design new structures; economists use mathematics to describe
and predict how the economy will react to certain changes; investors use mathematics to
price certain types of shares or calculate how risky particular investments are; software
developers use mathematics for many of the algorithms (such as Google searches and
data security) that make programmes useful.

But, even in our daily lives mathematics is everywhere — in our use of distance, time and
money. Mathematics is even present in art, design and music as it informs proportions
and musical tones. The greater our ability to understand mathematics, the greater our
ability to appreciate beauty and everything in nature. Far from being just a cold and ab-
stract discipline, mathematics embodies logic, symmetry, harmony and technological
progress. More than any other language, mathematics is everywhere and universal in its
application.


































































































































































































































































































































































































































































































































































10  Assembly diagrams, floor plans and packaging

182

10.2  Assembly diagrams

Activity 10 — 1: Wiring a plug

Study the assembly instructions given below to wire a plug and answer the questions
that follow.

1. Using pliers, carefully bare the ends of
the three wires inside the electrical cord
for about half a centimeter, by cutting
away the plastic insulation.

2. Gently twist the strands of copper wire
with your fingers until each strand is tight.

3. Remove the new plug cover by either
“snapping” it open or unscrewing it.

4. Unscrew the little screws on each of the
plug’s prongs.

5. Insert the twisted copper wires into the
holes in the prongs. The green and yellow
wire must always be inserted into the top
(largest) prong.

The blue wire is inserted into the left
prong (sometimes marked with a blue spot
or the letter N).

The brown wire is inserted into the right
prong (sometimes marked with a brown
spot or the letter L)

6. Tighten the little screw on each of the
plug’s prongs.
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7. Make sure the electrical cord is firmly
gripped by the arrester clips at the bottom
of the plug.

8. Replace the cover of the plug.

1. What colour wire must be inserted into the top prong?

Solution:

The green and yellow wire.
2. What colour wire must be inserted into the left prong?

Solution:

The blue wire.
3. What colour wire must be inserted into the right prong?

Solution:

The brown wire.
4. What is the main difference between a 2 prong plug and a 3 prong plug?

Solution:

A 2 prong plug only has two wires, unlike a 3 prong plug, which has 3 wires. A
two prong plug is also not earthed.

5. Why do you think it important to wire an electrical appliance correctly?

Solution:

Appliances that aren’t wired correctly can short, and shock you if you touch
them. This can be fatal!

Once the learners have completed the questions based on this activity’s assembly
instructions, we suggest giving a demonstration of how to wire a plug in class. Only
undertake this if you are confident to do so, however. Any demonstration must be
accompanied with an explanation to the learners of the dangers involved in working
with electrical wires (for example, the appliance must be unplugged before you open
the plug!)
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Activity 10 — 2: Making a paper glider

In a group, follow the instructions given below to make a paper glider and answer the
questions that follow.

1. For each step, write down a description of what you had to do.

Solution:

Learner-dependent answer but descriptions should be clear and concise.
2. Write down one advantage and one disadvantage of instructions without words.

Solution:

Advantage: you don’t have to translate the instructions into another language.
Disadvantage: Sometimes words can add meaningful explanations to the in-
structions, so pictures only can be less easy to understand.

3. Do all the paper gliders made by your class look the same? What could have
been added to the diagrams to ensure that they all look the same?

Solution:

Learner-dependent answer.

4. Can you think of a better design for a paper glider? Experiment with your glider
and see if there are other ways you could assemble it.

Solution:

Learner-dependent answer.

5. Write assembly instructions and draw diagrams to explain how to make your
new and improved paper glider.
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Solution:

Learner-dependent answer.

You will need to provide paper in class for this activity. The objective is for the learn-
ers to describe the visual steps given and to master the technique shown, as well as to
experiment with assembling. They also need to write and draw their assembly instruc-
tions/diagrams for a new and improved model.

10.3  Floor plans

Understanding floor plan layout

Activity 10 — 3: Understanding floor layout

1. The following diagrams show two different kitchen layouts. The arrows on the
diagrams indicate the movements required to cook dinner, which includes meat,
vegetables, a starch (potatoes or rice) and a salad.

. Cutlery Plates and
Frid
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surface
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Figure 10.1: Diagram 1
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Figure 10.2: Diagram 2

a) Compare the direction that the door opens for Diagram 1 and Diagram 2.
Why would the direction that the door opens in be better in Diagram 2
than in Diagram 12

b) Why is the stove not placed under the window in either diagram?

c) Which layout is better when you are cooking food? Give reasons for your
answer.

d) Which layout is better when you are washing dishes and cleaning up after
dinner? Give reasons for your answer.

e) Design your own kitchen that will keep the distance you have to walk to
a minimum when cooking and cleaning up. Your kitchen has to have the
same elements in it as are found in the diagrams.

Solution:

a) In Diagram 1 the stove is almost behind the open door, so every time a
person turns around from the stove, they will be bumping into the door.

b) If there are curtains or blinds over the window this could become a fire
hazard if something cooking on the stove caught alight.

c) Diagram 2: The fridge and work surface are close to the stove.

d) Diagram 1: the area for plates and bowls is close to the sink so it is easy to
put dry dishes away.

e) Learner-dependent answer.
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a) Draw a rough floor plan of the room in the illustration. Use the symbols
given above at the beginning of this chapter. The plan does not have to be
to scale but the relative size of the contents must be accurate. Add a door
to your floorplan in any place you think is appropriate.

2.

b) There are no windows shown on the diagram. The two walls that aren’t
visible in the illustration are inside the house. Where would you place a
window? Provide reasons for your answer.

Solution:

a)

)

b) Place the window above the bath. The other two walls are inside the house.

Working with scale on floor plans
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Activity 10 — 4: Working with scaled floor plans

Blackboard

Teacher's
desk

Learners' desks

cupboard

1:100

The diagram shows a classroom that has been drawn with a scale of 1 : 100.

1. Complete the following table:

Measurement . Measurement in
Calculation .
on the plan real life
Length of the
classroom
Width of the
classroom

Length of the
checkered rug

Width of the
checkered rug
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Solution:

Measurement . Measurement in
Calculation .
on the plan real life
Length of the 13 em 13x100 cm = 1300 cm—+100 cm
classroom 1300 cm =13 m
Width of the 8x100 cm = 800 cm--100 cm
8 cm
classroom 800 cm =8m
Length of the 3 em 3x100 cm = 300 cm=-100 cm
checkered rug 300 cm =3m
Width of the 2 em 2x100 cm = 200 cm-+-100 cm
checkered rug 200 cm =2m

2. The teacher wants to replace the checkered rug. Calculate how big the new rug
must be in m?.

Solution:

New rug: Area = length x width = 3 m x 2m = 6 m?
3. If the rug cost R 800 in total, determine the cost per m?.

Solution:
Cost per m? = R 800 = 6 m? = R 133,3333... = R 133,33 per m?

10.4 Packaging and models

Activity 10 - 5: Investigating packaging arrangements

For this activity you will need collect a number cans and at least three boxes of different
sizes.

1. Measure the area of the bottom of the boxes, and the diameter of the cans. Using
the length and width calculation method from the previous worked example,
estimate how many cans you should be able to fit into each box.

Solution:

learner-dependent answer

2. Through trial and error find the best way to fit as many cans as possible into each
box without damaging either the cans or the box.

Solution:

learner-dependent answer
3. Draw a top view of your final packing arrangement.

Solution:

learner-dependent answer

4. Compare your layout with the rest of your class.
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Solution:

learner-dependent answer
5. Would it have been easier to pack boxes than cans? Motivate your answer.

Solution:

learner-dependent answer

6. How do you know that the cans are cylindrical rather than box-shaped? (Hint:
Look at the shapes of the bases.)

Solution:

learner-dependent answer.

10.5 End of chapter activity

Activity 10 — 6: End of chapter activity

1. Robert buys a new TV cabinet that comes with the following pictoral assembly
instructions:
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a) How many pieces of wood should Robert expect to find in the box that the
cabinet came in?

b) How many wheels should be in the box?

c) If the cabinet did not come with screws, how may screws will Robert need
to put the cabinet together?

d) The assembly diagram does not indicate what tools Robert may need. List
two tools you think he may need to assemble the cabinet.

e) For each step (1 - 6) give a written description explaining what to do.

f) Could the cabinet be assembled if Robert completes the steps in a different
order? Explain your answer.

Solution:

a) 5 pieces

b) 4 wheels

c) 12 screws

d) He will need a screwdriver and possibly a hammer

e) 1. Screw the cabinet top support piece into the left side panel of the cabi-
net. 2. screw the top support piece into the right side panel of the cabinet.
3. Attach the top of the cabinet to the sides, screwing it in. 4. Slide the
bottom piece into the cabinet. Screw it in place. 5. Attach the wheels to
the base of the cabinet. 6. The cabinet assembly is complete!

f) Yes. Robert could assemble it in a different order (e.g. he could put the
bottom piece in before the top piece) but it will probably be more difficult.

2. You are given the plan below for William’s flat.
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a) ldentify five symbols used on this plan.

b) If the diagram above has been drawn on a scale of 1 : 50, complete the
following table showing all calculations:

Measurement . Measurement in
Calculation .
on plan real life

Bath (width)
Bath (length)
Main bedroom
window (length)
Kitchen sink
(width)

Bedroom
(length)
Bedroom (width)

c) William wants to put tiles on the floor in the bedroom. Calculate how many
m? of tiles he will need.

d) Calculate the cost of the tiles if one box contains 3 m? worth of tiles and
costs R 120.
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e) William’s landlord is charging him R 90 per m? for the flat. How much is
his rent in total?

f) For a birthday present William is given a new couch. The couch is 1,2 m
wide and 2,5 m long. Will he be able to fit it through the front door of the
flat?

Solution:

a) Stove, kitchen sink, couches, doors, windows, toilet, bath, basin, bed etc.

b)
Measurement . Measurement in
Calculation .
on plan real life
Bath (width) 1,5 cm 1,5cm x 50 | 75 cm
Bath (length) 3,5 cm 3,5cm x 50 | 175 cm
Mam SEEET 4 cm 4 cm x 50 200 cm
window (length)
Kitchen sink
(width) 3cm 3cm x 50 150 cm
Sealionnt 12 cm 12 cm x 50 | 600 cm
(length)
Bedroom (width) | 5 cm 5cm x 50 250 cm

6mx25m=15m?
d) 15m? = 3 = 5boxes. 5 x R 120 = R 600

e) Dimensions of flat = 12 x 15 cm = 50(12 x 50) = 600 cm x 750 cm =
6m x 7,5m. So area = 45 m?. R90 x 45 m? = R 4050

f) Door is 1,5 cm wide. 1,5 x 50 = 75 cm. No - the new couch will not be
able to fit through the front door.

c) Dimensions = 600 cm x 250 cm

3. The following plan is your friend’s current layout for their kitchen.

g 00

00

counter top

| IE

a) ldentify five problems with this layout in terms of the placement of the
items. Motivate your answer.

b) Redraw the plan with an improved layout. All the elements present in the
original diagram must be included in the improved plan.
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Solution:

a) The stove is under the window (fire hazard if there are curtains), the door
opens into the table and chairs, The fridge is inaccessible, there is a lamp
in the middle of the floor and a pot plant in the middle of the floor.

b) Learner-dependent answer, but all the objects in the original diagram must
be included and the layout problems must be resolved.

4. You want to post a package to your friend who lives in Botswana. The contents
are a brand of chocolate that your friend is struggling to find in the shops where
they live. The following diagram shows what the chocolate looks like.

You have to fit as many of the chocolates as possible into a rectangular cardboard
box which is twice as long as it is wide.

a) Suggest at least four different ways that these chocolates can be packed.
Make a sketch to illustrate each method.

b) The chocolates weigh 100 g each. If the maximum capacity of the card-
board box is 2,5 kg, how many of the chocolates can you pack?

c) If each chocolate costs R 11,99, and you buy enough chocolates to fill the
box to it’s maximum weight, how much will you spend on chocolates?

d) If the cardboard box cost you R 10,00, and shipping to Botswana costs R 40
per kg, how much will the parcel cost you in total, including the cost of the
chocolates? Assume that the box weighs 2,5 kg.

e) What will be easier to pack: cylinders or triangular prisms? Give a reason
for your answer.
Solution:
a) There are a number of combinations that can be used (e.g. vertically, hori-
zontally, long side parallel or perpendicular to width of box).
b) 2,5 kg = 2500 g. 2500 + 100 g= 25 chocolates.
c) 25 x R11,99 = R 299,75

d) Total cost = cost of chocolates + cost of box + cost of shipping = R 299,75
+ R 10,00 + (R 40 x 2,5 kg) = R 409,75

e) Triangular prisms are easier to pack because they have flat sides, so there
will not be gaps between the chocolates.
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11 Banking, interest and taxation

11.2  Banking accounts and documents

Activity 11 — 1: Understanding a bank statement

Here is an incomplete bank statement for Koketso’s savings account at the end of

March:

Date Transaction Payment Deposit Balance

27/02/2013 OPENING BAL 2304,85
INTEREST ON CREDIT
1/03/2013 BALANCE 13,95
1/03/2013 CHEQUE (SALARY) 2100,00
1/03/2013 ATM CASH 400,00
5/03/2013 ATM CASH 800,00
10/03/2013 ATM DEPOSIT 600,00
SPENDLESS DEBIT CARD

22/3/2013 PURCHASE 235,95

1. How are the debits and credits indicated on this statement?

Solution:

As payments (debits) and deposits (credits) respectively.

2. Copy Koketso’s statement and complete the balance column as a running total.

Solution:

Date Transaction Payment Deposit Balance

27/02/2013 OPENING BAL 2304,85
INTEREST ON CREDIT
1/03/2013 BALANCE 13,95 2318,80
1/03/2013 CHEQUE (SALARY) 2100,00 4418,80
1/03/2013 ATM CASH 400,00 4018,80
5/03/2013 ATM CASH 800,00 3218,80
10/03/2013 ATM DEPOSIT 600,00 3818,80
SPENDLESS DEBIT

22/3/2013 CARD PURCHASE 235,95 3582,85

3. What is Koketso’s balance at the end of March?

Solution:
R 3582,95

4. Koketso aims to keep a minimum balance of R 2500 in his account to earn inter-
est. Is he succeeding?

Solution:
Yes.
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Banking fees

Activity 11 — 2: Calculating banking fees

1. Mia has recently open a Global account at Capital Bank. She is concerned about
her monthly bank charges. Use the provided brochure and the list of her account
activities for the month of April to answer the questions below:

TRANSACTION FEE

Monthly fees

Monthly administration fee 4.50

Mobile banking subscription FREE

Intfernet banking subscription FREE

Cash withdrawals

Supermarket fillpoints 1.00

Capital bank ATM 4.00

Other ATM 7.00

Balance enquiries

Mobile banking FREE

Cashier FREE

Capital Bank ATM FREE

Other ATM 4,00

Transfers/Payments/Purchases

Debit card purchase FREE

Debit order/recurring payment 3.00
at branch

Debit order/recurring payment 1.50

with internet banking
Payment to other Capital Bank account 3.00
at branch
Payment to other Capital Bank account 1.50
with internet banking

Other

SMS notification 0.40

Statement in branch 3.00

Create, change or cancel 4.00
recurring payment at branch

Returned debit order/ 4.00
recurring payment (stop order)

Returned early debit order FREE

Insufficient funds (other ATM) 4.00

The list of Mia’s transactions for April is as follows:
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Date Activities Amounts

1 Apr 2013 | Balance of previous month carried forward R 210,25
Old Mutual Policy x74534: Debit order
1 Apr 2013 returned: insufficient funds* R 254,39
1 Apr 2013 Balance enquiry (mobile) R 0,00
2 Apr 2013 Davidsons Textiles: Salary deposit* R 4500,00
2 Apr 2013 Shoprite: Purchases: Debit card* R 847,21
2 Apr 2013 Shoprite: Cash withdrawal*. R 250,00
7 Apr 2013 Old Mutual Policy x74534: Branch R 254 39
Payment

15 Apr 2013 Edgars: Purchases: Debit card* R 149,59
20 Apr 2013 Capital Bank ATM Withdrawal* R 200,00
23 Apr 2013 Shoprite: municipal account payment* R 639,00
28 Apr 2013 FNB ATM Withdrawal* R 500,00
29 Apr 2013 Balance statement at the branch R 3,00
30 Apr 2013 Monthly Administration Fee R 4,50

* denotes SMS notification for April

a) How many withdrawals did Mia make during this month?
b) Calculate the amount of money that was spent on monthly shop purchases

c) Use the relevant resources and calculate the amount of bank fees that Mia
should pay for April.

d) Suggest how Mia can further reduce her banking charges.

Solution:

a) Three.
b) R 847,21 + R 149,59 = R 995,80

c) Returned debit order: R 4,00. Cash withdrawal at Shoprite: R 1,00. Old
Mutual debit order payment at branch: R 3,00. Capital Bank ATM with-
drawal: R 4,00. FNB ATM withdrawal: R 7,00. Balance query in branch:
R 3,00. Monthly admin fee: R 4,50. 8 SMS notifications: R 3,20. Total:
R 29,70

d) She could do away with SMS notifications, only draw cash at tillpoints,
make sure her debit orders don’t get returned and so on.

2. A bank uses the following formula to calculate the bank charges (transaction fee)
on money deposited at a branch (inside the bank): Transaction fee = R 2,50 +
0,95% of the amount deposited.

a) Use the above formula to calculate the bank fees on the following deposits:

i. R450
ii. R117,35
iii. R 6 500 000

b) Use this formula to see if the transaction fee of R 5,59 was correctly calcu-
lated from a deposit of R 325.

Solution:

a) i.R2,50 + R4,275 = R 6,78
ii. R2,50 + R1,11 = R 3,61
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iii. R2,50 + R61750 = R61 752,50
b) R 2,50 + R 3,0875 = R 5,59. Yes, it was calculated correctly.

. Calculate the bank fee on the following deposits at the ATM if the transaction fee
is R 0,90 for every R 100 (or part thereof) deposited:

a) R 450
b) R 637,14
o) R 3500,05

Solution:

a) R0,90 x 5 parts of R 100 = R 4,50

b) R 0,90 x 7 parts of R 100 = R 6,30

c) R0,90 x 36 parts of R 100 = R 32,40

. Tumi withdrew R 350 from her savings account, at the ATM. The withdrawal
transaction fee is R 2,35 for the first R 100, plus R 1,15 for every additional R 100
(or part thereof). Calculate the bank fee.

Solution:

R235 + 3 xR1,15 = R5,80

. The transaction fee of a cash deposit at a branch is R 2,45 + 0,85% of the
deposited amount. If Tumi deposits R 875,00 at the bank, calculate the bank
charges.

Solution:

R 2,45 + (0,85% of R875) = R2,45 + R7,44 = R 9,99

. Demi wants to withdraw R 750,00 from her savings account at an ATM. The
withdrawal transaction fee is R 1,20 for the first R 100 plus R 0,75 for every
additional R 100 (or part thereof). Calculate the bank fee.

Solution:

R1,20 + (6 x R0,75) = R 5,70

. A bank charges the following fees for cash deposits:
Bank teller: 2,5% of deposit value
ATM deposit: R 1 basic + R 1,20 per R 100 or part of R 100
a) Is it more expensive to go into the bank or to do the transaction at an ATM?
Why do you think this is?

b) Using the formulae given above, fill in the table below to show the transac-
tion fees for the given amounts of money:

Deposit amount (R) | 500 | 1000 | 1500 | 2000 | 2500 | 3000 | 3500

Fee at teller

Fee at ATM

c) Plot two graphs of the transaction fees for the different amounts of money
given in the table.

d) Read off the graph: how much money can you save by using an ATM if you
need to deposit R 12502
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Solution:

a) Itis cheaper to use the ATM. If you deposited R 200, for example, the bank
fees would be R 1 + R 2,40 = R 3,40. The same deposit at a teller would
cost R 5,00. Itis cheaper to deposit the cash at an ATM, because the process
is automated and does not involve a skilled employee.

b)
Deposit 500 1000 | 1500 | 2000 | 2500 | 3000 | 3500
amount (R)
Fee at teller | 12,50 | 25,00 | 37,50 | 50,00 | 62,50 | 75,00 | 87,50
(R)
Fee at ATM | 7,00 | 13,00 | 19,00 | 25,00 | 31,00 | 37,00 | 45,00
(R)

)
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d) Approximately R 15
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11.3 Interest

Calculating interest amounts and interest rates

Activity 11 — 3: Understanding interest

You found the following advertisement in a local newspaper. Answer the following
questions.

ON SALE!
40-inch Plasma TV set

Limited stocks in

five different

colours! Or: monthly installments of R356.24
over 5 years

Deposit: RT 560

Cash price: R15 600

1. Does the advertisement indicate the percentage of interest that will be charged
if the TV is not paid for in cash?

Solution:
No.

2. What will the balance be once the deposit has been paid?

Solution:
Balance = Cash Price - Deposit = R 15 600 -R 1560 = R 14 040

3. Will the interest be charged on the full purchase price or on the balance?

Solution:

It will be charged on the account balance.
4. How much will the installments be per month?

Solution:
R 356,24

5. How much will you have to pay for the TV in total?
Use the formula:
Total to be paid = Deposit + (Installment amount x number of installments)

Solution:
Total Payable = Deposit + (Installment amount x number of installments)
=1560 + (356,24 x [(12 x 5)]=R 1560 + R 21 374,40 = R 22 934,40

6. How much interest (in Rands) will you have paid once you have completed
paying off the TV ? Use the formula:

Total interest payable

= (Installment amount x number of installments)
Value
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— Balance

Solution:
Total interest payable
Value

= (Installment amount x number of installments) — Balance
=R 356,24 x [12 x 5] — 14 040
=R 21374,40 — R 14 040 = R 7334,40

11.4 Value Added Tax

Activity 11 — 4: Calculating VAT and checking till slips

1. Bongi decides to use the following formula to calculate the cost of the items
before VAT, the VAT and the VAT inclusive price.

Total cost (R) = Amount before VAT (R) + 14% of the amount before VAT (R).

Complete the table below by calculating the values of a) to g). a) is the total of
the Amount (R) and e) is the total of VAT (R). Show all your calculations.

Amount | 8,76 | 8,76 | 21,92| 6,13 | 0,35 | 17,54| 24,55| 28,06 | a)

VAT 1,23 [ 1,23 [ 3,07 | 0,86 | 0,05 | b) 0 d) e)
Total | 9,99 | 9,99 | ) h) 19,98 27,99 31,99| 132,32

Solution:

a) =R8,76 + R8,76 + R21,92 + R6,13 + R0,35 + R 17,54 + R 24,55 +
R 28,06 = R 116,07

b) =R 19,99 -R 17,54 = R 2,44
©) =R 27,99 -R 24,44 = R 3,55
d) = R31,99-R 28,06 = R 3,93
e) = R132,01-116,07 = R 15,94
f) = R21,92 + R 3,07 = R 24,99
g =R6,13 + R0,86 = R 6,99
h) = R0,35 + R0,05 = R 0,40

2. Bongi’s friends Nthabiseng and Thato calculated e) in this way:

Nthabiseng: 14% of R 116,07 = 155x R 116,07 = R 16,24
Thato: R 132,32-R 116,07 = R 16,25

Why do they get different answers?

Solution:

They have rounded numbers off differently. Nthabiseng incorrectly rounded
down her answer of 16,2498 to 16,24.

3. Copy the slip and correct the mistakes:
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DICEY STORES

61 11th Street, Dodgeville
Tel no. 061 333 9999

Tax invoice VAT No. 4423338888109

Milk 2L R17.99 *
Apples 2,5kg R20.99 *
Carrier bag 24L R 0.40
Carrier bag 24L R 0.40
Sunflower oil 250ml R14.99 *
Salted chips R 7.99
Brown bread loaf R 6.99 *
Brown bread loaf R 6.99 *
Sauce Peri Peri R13.99
Balance due R90.73
EFT credit card R90.73
TAX-CODE TAXABLE TAX VALUE
Zero VAT RO RO.00 *
VAT R79.59 R11.14
Total tax R11.14
CHANGE R0O.00

Solution:

VAT exempt items total: R 67,95.

VAT inclusive items total: R 22,78.

VAT is 14% of R 22,78 = R 3,19.

Total VAT is R 3,19.

Total balance due isR 67,95 + R 22,78 + R 3,19 = R 93,92.

11.5 End of chapter activity

Activity 11 — 5: End of chapter activity

1. The TownBank current account charges R 3,30 plus R 1,20 per R 100 or part
thereof for a cash withdrawal from a TownBank ATM. The first five withdrawals
in a month are free. Determine the bank charges for a withdrawal of:

a) R 400, the sixth withdrawal
b) R 850, the fourth withdrawal
c) R 3000, the tenth withdrawal
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d) R 250, the seventh withdrawal

Solution:

a) R3,30 + 4 x R1,20 = R 8,10

)

b) Free

c) R3,30 + 30 x R1,20 = R 15,30
d) R3,30 + 3 xR 1,20 =R 6,90

. The Success Current Account charges R 3,75 plus R 0,75 per full R 100, to a

maximum charge of R 25,00 for debit card purchases. Determine the charges
for a purchase of:

a) R 374,55
b) R 990,87
o) R 2900,95

Solution:

a) R3,75 + 3 x R0,75 = R 6,00
b) R3,75 + 9 x R0,75 = R 10,50

¢ 3,75 + 29 x R0,75 = R 25,50. This exceeds the maximum charge or
R 25, so the bank charge will be R 25,00.

. You are given the following information about bank charges for a TownBank

current account.

Withdrawals

Over the counter: R 23,00 plus R 1,10 per R 100 or part thereof

TownBank ATM: R 3,50 plus R 1,10 per R 100 or part thereof

Another bank’s ATM: R 5,50 plus R 3,50 plus R 1,10 per R 100 or part thereof
Tillpoint - cash only: R 3,65

Tillpoint - cash with purchase: R 5,50

a) Calculate the fee charged for a R 2500 withdrawal from a TownBank ATM.

b) Calculate the fee charged for a R 750 withdrawal from another bank’s ATM.

c) Calculate the fee charged for a R 250 withdrawal from the teller at a branch.

d) What percentage of the R 250 withdrawal in question (c) is charged in fees?
)

e) Would it be cheaper to withdraw R 1500 at the bank, from a TownBank
ATM or from a till point with a purchase?

Solution:

a) R3,50 + 25 x R 1,10 = R 31,00

b) R5,50 + R3,50 + 8 x R1,10 = R 17,80

c) R23,00 + 3 xR 1,10 = R 26,30

d) 220 % 100=10,52%

e) Atthe bank: R 23 + 15 x R 1,10 = R 39,50. At a TownBank ATM: R 3,50
+ 15 x R 1,10 = R 20,00. At a tillpoint with a purchase: R 5,50. So it will
be cheapest to draw at a tillpoint, with a purchase.
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4. Study the graph and answer the questions that follow:

Financial growth

80
2 70
T 60
qug 50
g 40
g 30
= 20
10

0 100 200 300 400 500 600 700 800

Amount invested (R)

a) Complete the table below: (Fill in all the missing spaces)

Amount invested (in Rands) | 100 | 200 | 300 | 400 | 500 | 600 | 700

Interest Earned (in Rands) 10 30 50 70

Interest/Amount x 100
(Interest Rate)

b) What kind of proportionality exists between the amount invested and the
interest earned?

c) You decide to invest R 10 000. Calculate the amount of interest you can
expect to earn.

Solution:

a)

Amount invested in Rands 100 | 200 | 300 | 400 | 500 | 600 | 700
Interest Earned in Rands 10 | 20 | 30 | 40 | 50 | 60 | 70

Interest/Amount x 100 10%| 10%| 10%| 10%| 10%| 10%| 10%
(Interest Rate)

b) Direct proportionality.
¢) Interest rate is fixed at 10%. 10% of R 10 000 = R 1000 of interest earned.

5. Complete the table below by calculating the missing amounts.

Amount (R) | 17,95 33,80 | 4,50
VATR) | 2,51 | 1400 | 14
Total (R) 20,46 11,40 221 | 404,00
Solution:

Amount (R) | 17,95 | 100,00 | 10,00 | 33,80 | 4,50 | 193,86 | 354,39
VATR) | 2,51 | 14,00 | 1,4 | 4,73 | 0,63 | 27,14 | 49,61
Total R) | 20,46 | 114,00 | 11,40 | 38,53 | 5,13 | 221,00 | 404,00
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12 Data handling

12.2 Thedata handling cycle

Different ways of collecting data

Activity 12 — 1: Deciding on the best way to collect data

1. Which method would you use to collect data for each of the following?

a) The number of pens each learner in your class has.

b) The number of hours each learner in your class slept last night.
c) The weight of all learners in your class.
)

d) Customers’ opinions on the new design of a shop.

Solution:

a) Questionnaire or observation.
b) Questionnaire

c) Questionnaire or database (if this info is recorded, e.g. for Physical Educa-
tion)

d) Interview.

2. Develop two or three interview questions you can use to get information about:

a) Learners’ opinions about how their school uses technology in the class-
room.

b) Whether learners in your school have mobile phones.

c) The brands of cell phones that learners have.

Solution:

a) Learner-dependent answer.
b) Learner-dependent answer.

c) Learner-dependent answer.

How to develop a good questionnaire

Activity 12 — 2: Developing a questionnaire

1. Collectinformation on the following topic: “the heights of learners in your class”.
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Base your data collection tool on one of the examples given below.

Choose one of the following three approaches:

a) Questionnaire: If there are a lot of learners to interview, this method would
be too time consuming an option.

b) Observation: Appropriate for gathering a rough estimate.

c) Using a database: Height of each learner could be obtained from school or
clinic records.

Questionnaire example

Hi there! We are conducting a survey to get information about the heights of
learners in this school.

Please tick the correct box below.

Is your height:

Shorter than 140 cm?
140 - 149 cm?
150 - 159 cm?
160 - 169 cm?

170 cm or taller?

Observation sheet for collecting measurement data

Range of heights (cm) | Number of learners
Shorter than 140 cm
140 cm - 149 cm
150 cm - 159 cm
160 cm - 169 cm
Taller than 170

Solution:

Learner-dependent answer.

12.4 Classifying and organising data

Measures of central tendency and measures of spread

Activity 12 — 3: Calculating the mean

1. Find the mean of each of the following data sets:

a) 5;,7;19; 24; 10; 17; 21; 6; 22; 5; 9
b) 4;3;1:6;1;3;8;2:4;3
C) 24; 14; 41; 34; 26; 30; 25; 19; 27
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d) 190; 215; 187; 208; 212; 202

Solution:
a) Mean = 13,18
b) Mean =3,5

)
)
c) Mean =26,67
d) Mean =185,67

2. The heights, in centimetres, of boys in the first soccer team are: 175; 168; 175;
176; 173; 168; 169; 176; 169; 191; 176. Find the mean height of these boys.
Solution:

Mean = 174,18
3. A short test was marked out of 10. The marks of 14 learners are: 4; 5; 6; 7; 8; 8;
6;9;9; 2; 10; 3; 5; 6. Find the mean mark for this test.
Solution:
Mean = 6,29
4. The frequency table below shows the amount of pocket money, to the nearest

Rand that Grade 10 learners are given each week. Calculate the mean amount
of pocket money per week.

Pocket money (nearest Rand) | 30 | 35 | 40 | 45 | 50
Frequency 515 |10 8 | 2

Solution:
Mean =R 39,50

5. For each set of data given in the frequency tables below, find the mean.

a)
Time taken to complete class work (minutes) | 6 | 9 | 10 | 13 | 15
Frequency 4145 | 4] 3
b)
Age of learners (inyears) | 14 | 15 | 16 | 17 | 18
Frequency 213 |[10]15] 10
Solution:

a) Mean = 10,35 minutes
b) Mean

16,7 years
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Activity 12 — 4: Calculating the mean, mode, median and range

1. Find the mean, mode, median and range for each of the following data sets:

a) 5;7;19; 24; 10; 17; 21; 6; 22; 5; 9
b) 190; 215; 187; 208; 212; 202

Solution:

a) Mean: 13,18. Mode: 5. Median: 10. Range: 24 -5 = 19.
b) Mean: 202,33. Mode: none. Median: 2225298 — 205, Range: 215 - 187
= 28.

2. The heights, in centimetres, of the girls in the cross-country running team are
175; 168; 175; 176; 173; 168; 169; 176; 169; 191; 176 cm. Find the mean,
mode, median and range of the height of these girls.

Solution:
Mean: 174,18 cm. Mode: 176 cm. Median: 175 cm. Range: 215 - 187 =
23 cm.

3. Find the mean, median, mode and range of each of the following data sets:
a) 46; 32; 18; 6; 19; 32; 81; 24; 49; 33
b) 124; 214; 341; 134; 126; 130; 325; 319; 227
Solution:

a) Mean: 34,1. Mode: 32. Median: 32. Range: 81 -6 = 75.
b) Mean: 212,56. Mode: none. Median: 214. Range: 325 - 124 = 201.

4. Here is a list of the maximum temperatures for a week, in degrees Celsius:
16; 3; 15; 25; 20; 19; 19

a) Give the mean, median, mode and range of the temperatures.

b) If the person who read the temperatures discovered that they had made a
mistake and the 3 degrees was meant to be 23 degrees, how would this
affect your summary of the data?

Solution:

a) Mean: 16,7. Mode: 19. Median: 19. Range: 25 -3 = 22.

b) It would affect the mean and the range. The mode and median would still
be 19, however.
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12.7 Representing data

Pie charts

Activity 12 — 5: Understanding pie charts

Consider the pie chart below and answer the questions that follow:

Grade 10 Maths Lit
November 2012 Exam Results
in terms of levels of achievement

2% Level 7

Level 6
Level 5
Level 4
Level 3
Level 2

Level 1

1. Which level did most of the learners obtain?

Solution:

Level 2
2. What was the percentage of learners who obtained this level?

Solution:

40 percent of learners obtained this level

3. Few learners achieved level 7. What was the percentage of learners at this level?
Solution:
2%

4. If there were 120 learners who wrote the examination, how many learners
achieved level 4?

Solution:

15% of 120 learners = 18 learners who obtained level 4

5. Write the ratio of learners who achieved level 3 to those at level 2 in its simplest
form.

Solution:
20:40 = 1: 2.
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Activity 12 — 6: Representing data

1. There are 300 learners at a school sports day. There are four sports teams, rep-
resented by red, blue, green and yellow. Someone records the colours of the
T-shirts the learners are wearing.

Colour of T-shirt | Red | Blue | Green | Yellow
Frequency 75 93 78 54

Represent this data in a pie chart.

Solution:

Frequency of coloured T-shirts

Red T-shirts
Blue T-shirts
Green T-shirts

Yellow T-shirts

2. The following list gives the weights of the learners in a class in kilograms.
64; 83; 74; 77; 65; 55; 58; 61; 63; 98; 97; 53; 54; 102; 78; 82; 86; 95; 67; 72

a) Draw a frequency table to order the data, grouping it into 10 kg intervals.
b) Use the frequency table to draw a histogram of the data.

Solution:
a) -
Interval (in kg) | Frequency
50-59 4
60 - 69 5
70-79 4
80 -89 3
90 - 99 3
100 - 109 1
b) A
The frequency of learners' weights
5
4

FOENcy

50 60 70 80 90 100 110
Weight (in kg)
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3. The following table gives the maximum temperature (in °C) for each month in a
year.

Month| Jan | Feb | Mar| Apr | May| Jun | Jul | Aug| Sep | Oct | Nov| Dec
Max
Temp | 27 | 28 | 25 | 21 | 20 | 17 [ 18 | 19 | 20 | 24 | 25 | 27
(§©)

a) Draw a line graph of this data.

b) Describe the trends you see in the data.

Solution:

a)
Maximum monthly temperatures

Temperature (in °C)

- Months

b) The maximum temperature drops towards the middle of the year, as we
would expect during winter.

4. Answer the questions below about the following pie chart. The pie chart shows

the favourite fruit juice flavours of a group of 120 learners.

Fruit Juice Flavours

Fruit cocktail
Litchi
[ Grape
1 Apple

1

a) Calculate how many learners chose each type of juice.

b) In what way does the pie chart work better than a bar graph to represent
this data?

c) What information would a bar graph give you that this pie chart does not?
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Solution:

a) 45% of 120 learners = 54 learners who chose fruit cocktail. 30% of 120
= 36 learners who chose litchi. 12,5% of 120 learners = 15 learners who
chose grape. 12,5% of 120 = 15 learners who chose apple juice.

b) The pie chart is a simple, visual representation that works well for repre-
senting percentages. A pie chart allows us to see at a glance the relative
proportions of the learners who prefer each flavour.

¢) The number of learners who prefer each flavour.

5. Look at the bar graph below and answer the questions that follow.

Number of Grade 10 learners per subject

140
» 120
g
= 100
<
5 80
60
40
20
0
¥ & S 2B TN G Y \
@’8‘ \\e\’ NN & & &\)b\ @Q\\
$\7;\ © © & & S oo
) & C S 33) )
4\%\(_, < éﬂ\e O
< ¥

a) Does this graph tell us how many Grade 10 learners there are in total?

b) Can we assume that none of the learners who take Accounting take Geog-
raphy?

c) A pie graph of this data would not make sense. Explain why.

Solution:

a) No. It may look like there are 140 learners in total but we have no way of
knowing if that is correct or just an arbitrary number. Also, learners take
more than one subject, so we can’t use the numbers of learners per subject
to determine how many learners there are altogether.

b) No, we cannot assume this.

c) Learners do not only take one subject, therefore the data cannot be split
into discrete percentages per subject and represented using a pie chart.
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12.8 Analysing data

Activity 12 — 7: The whole data handling cycle

1. Design a data collection tool for recording the favourite sport of each of your
classmates.

Solution:

Learner-dependent answer.

2. Record, organise, summarise and represent data on the favourite sport of each of
your classmates.

Solution:

Learner-dependent answer.

3. Analyse the data to determine which sports are the most popular and which are
the least popular.

Solution:

Learner-dependent answer.

12.9 End of chapter activity

Activity 12 — 8: End of chapter activity

1. In your school, collect (anonymous) data about learners’ performance in Grade
10 Mathematical Literacy during the June 2012 examination. This must grouped
be in terms of the levels that each learner has achieved, e.g Level 1 (0% - 29%),
Level 2 (30% - 39%), and so on.

a) Organise the data collected into a frequency table.

b) Draw a histogram for the data collected, clearly label both axes and provide
a meaningful heading.

c) Refering to your histogram, clearly state which level most learners achieved,
and what the reason for this trend could be.

Solution:

a) Learner-dependent answer.
b) Learner-dependent answer.
c) Learner-dependent answer.
2. After the first term Mathematical Literacy test was written at Lerato Secondary

School, the Head of department sampled the scripts of 11 learners out of a class
of 42. The results of these 11 learners were as follows (out of a total of 50 marks):

22; 16; 45; 35; 40; 25; 42; 37; 41; 35; 27
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a) Arrange the set of marks in an ascending order.

b) Determine the mean mark of the learners sampled.
c) Determine the median mark of the learners.

d) Determine the mode of the learners’ marks.

e) Calculate the range of the learners’ marks.

f) Convert the mean mark obtained above to a percentage (round off the an-
swer to one decimal place).

Solution:

a) 16; 22; 25; 27; 35; 37; 40; 41; 42; 45
b) Mean = 33,18
¢) Median = 35.
d) Mode = 35.
e) Range = 45-16 = 29.
f) % x 100 = 66,36% = 66,4%
3. Gaab is a citrus farmer who grows orange trees. After one season of growth,

he measures the height of a sample of his trees. 50 trees were chosen and the
results were recorded.

Height in cm | Number of trees

0-139 3
140 - 149 7
150 - 159 20
160 - 169 12
170-179 5
180 - 189 2
190 - 199 1

Total 50

a) Use the above given information to draw a histogram. Label your graph
with a heading and both axes labelled.

b) Use your histogram to determine the most common height interval.

c) Which height interval was the least common?
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Solution:

a
) J The frequency of tree heights

20

0 140 150 160 170 180 190 200
Height (in cm)

b) 150- 159 cm
c) 190-199 cm

4. A survey was done at Thahameso Secondary School to determine which subjects
learners enjoyed the most. A total of 100 learners were interviewed. Look at the

table below:

. . . Maths Life Life Orien- | Business
Subject | History | English Lit Sciences tation Studies
Number

of 30 20 18 12 6 14
learners

a) Draw a neat bar graph to represent the above information. Clearly label
your graph with a heading. Label both axes.

b) Which subject is the most popular and why do you think this is so?

Solution:
a) . .
Number of learners per favourite subject
30
L
SC_) 25
8]
2 20
5
0
0 X N )
BN NN S I
\e\\%& %Q% $\q’;\o% %c',\é\ e&’b c_,\\\
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b) History is the most popular subject. This could be because students like
the history teacher the most.

5. The following table is a record of rainfall in mm for the town of Bethlehem during
the month of January 2012. The data was collected over 7 days.

Day T2 [3[4]5]6]7
Rainfall mm) | 15 | 25 | 10 | 40 | 20 | 20 | 45

a) Determine the mean rainfall for the town of Bethlehem for the 7 days of
observation.

b) Calculate the mode.
c¢) Determine the median rainfall for the town of Bethlehem for this week.
d) Calculate the range of the data.

e) Draw a neat line graph for the above data. Label both axes and give the
graph a heading.

Solution:

a) Mean = 25 mm.

b) Mode = 20 mm.

¢) Median = 20 mm.

d) Range = 40-10 = 30 mm.
e)

Rainfall measured per day

50 —

30 —

Rainfall (in mm)

10 -

<A T T T T T T 1
vy 1 2 3 4 5 6 7

Day number

6. The pie chart below represents data about what kinds (or genres) of movies
people watch. This data was gathered by asking a sample of people to answer
questions and their choice of films. Study the pie chart carefully and answer the
questions that follow.
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Different genres of movies watched

8%

8%

a) What kind of movie is watched the most?

Comedy
Action
Romance
Drama
Horror

Foreign

Science
fiction

b) What percentage of all the movies watched is this (the most watched

movie)?

c) According to the pie chart, some kinds of movies are watched the same
amount. Which two pairs of movies are watched the same amount?

d) Supposed a sample of 200 people were interviewed.

i. What is the number of people in the sample who watch action movies?

ii. What is the number of people who watch science fiction movies?

e) Write the number of people who watch action movies and the number of
people who watch science fiction movies as a ratio in its simplest form.

f) Give two reasons for why you think the percentages of people watching
science fiction movies and foreign movies are the lowest.

Solution:

a) Comedy movies.

b) 27%

d

ii. 8% of 200 people is 16 people.
e) 18:8=9:4

i. 18% of 200 people is 36 people.

)
)

¢) Romance and Drama movies, and Foreign and Science Fiction movies
)

f) There may be less science fiction and foreign movies made or screened, or
they may simply be less popular.

7. Melissa measures her heart rate every half hour during the morning, and she
draws up the following table of results:

Time of day | Heart rate
9:00 a.m. 65
9:30 a.m. 69
10:00 a.m. 72
10:30 a.m. 110
11:00 a.m. 90
11:30 a.m. 72
12:00 p.m. 75
12:30 p.m. 75
1:00 p.m. 69
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a) Plot a line graph of the data in the table.

b) Describe what you notice about the graph.
c) Why do you think that her heart rate increases suddenly during the day?

Solution:

a)
Heart rate per half hour of time

110 —
105
100 —
95—
90 —
85—
80—
75—
70 |-

Heart rate

65—

~ J J J >

0 0 0 0 0 0

Time of day

b) Melissa’s heart rate increases suddenly at 10:30 a.m. Apart from this spike,
it is fairly consistent, within a small range.

c) It may have increased if she exercised - e.g. if she went for a walk or a run.
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