






44 NUMBER (Chapter 1)

8 Solve the following problems:

a Benjamin fills his car with 50 litres of petrol. How much does it cost him if petrol

is selling at 94:6 pence per litre?

b Potting mix sells at E3:80 per kg. How much would a 3:5 kg bag of potting mix

cost?

c The sweet shop sells licorice at $9:40 per kg. How much would 250 g of licorice

cost?

d The cost of electricity is 43:4 cents per kilowatt for each hour. What would:

i 500 kilowatts of electricity cost for one hour

ii it cost to burn a 60 watt globe for 10 hours?

e At a milk processing factory, cartons are filled from

large refrigerated tanks that each hold 8400 litres.

How many 600 mL cartons can be filled from one

tank?

f A large mixer at a bakery holds 0:75 tonnes of

dough. How many bread rolls, each of mass 150 g,

can be made from the dough in the mixer?

g How many dozen bottles of wine can be filled from

a 9000 litre fermentation tank if each bottle holds

750 mL?

h A trophy store wishes to make brass medallions,

each of mass 17:5 g, from 140 kg of brass. How

many medallions can be made?

ROUNDING DECIMAL NUMBERS

We often need to round numbers to a certain number of decimal places. This sometimes

occurs when we measure quantities and when we calculate the price of a particular amount

of an item.

RULES FOR ROUNDING

² Rounding to the nearest whole number

Look at the first decimal place.

If the digit is 5, 6, 7, 8 or 9, round up.

If the digit is 0, 1, 2, 3 or 4, round down.

5:6
look at this

then round

² Rounding to the nearest one decimal place

Look at the second decimal place.

If the digit is 5, 6, 7, 8 or 9, round up.

If the digit is 0, 1, 2, 3 or 4, round down.

5:64
look at this

then round

² Rounding to the nearest two decimal places

Look at the third decimal place.

If the digit is 5, 6, 7, 8 or 9, round up.

If the digit is 0, 1, 2, 3 or 4, round down.

5:648
look at this

then round
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NUMBER (Chapter 1) 45

Round 39:748 to the nearest:

a whole number b one decimal place c two decimal places

a 39:748 ¼ 40 to the nearest whole number

b 39:748 ¼ 39:7 to one decimal place

c 39:748 ¼ 39:75 to two decimal places

Notice that: 0:5864 ¼ 0:586 (to 3 decimal places)

¼ 0:59 (to 2 decimal places)

¼ 0:6 (to 1 decimal place)

Calculate, to 2 decimal places:

a (2:8 + 3:7)(0:82 ¡ 0:57) b 18:6 ¡ 12:2 ¡ 4:3

5:2

a ( 2:8 + 3:7 ) £ ( 0:82 ¡ 0:57 ) =

Screen: 1:625 Answer: 1:63

b 18:6 ¡ ( 12:2 ¡ 4:3 ) ¥ 5:2 =

Screen: 17:080 769 23 Answer: 17:08

EXERCISE 1F.2

1 Round to the nearest whole number:

a 3:245 b 5:671 c 19:81 d 200:5

2 Round correct to 1 decimal place:

a 3:12 b 10:41 c 4:85 d 3:96

3 Round correct to 2 decimal places:

a 9:432 b 13:126 c 9:305 d 0:194

4 Find, giving your answers correct to 2 decimal places where necessary:

a (16:8 + 12:4) £ 17:1 b 16:8 + 12:4 £ 17:1 c 127 ¥ 9 ¡ 5

d 127 ¥ (9 ¡ 5) e
16:84

7:9 + 11:2
f 37:4 ¡ 16:1 ¥ (4:2 ¡ 2:7)

g
27:4

3:2
¡ 18:6

16:1
h

27:9 ¡ 17:3

8:6
+ 4:7 i

0:0768 + 7:1

18:69 ¡ 3:824

5 Seet Huang puts 25:42 litres of fuel in his motor bike. If the fuel costs 136:8 cents per

litre, what price does Seet Huang need to pay?

Example 28 Self Tutor

Example 27 Self Tutor
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46 NUMBER (Chapter 1)

A ratio is an ordered comparison of quantities of the same kind.

For example, if there are 13 boys and 17 girls in a class, the ratio of boys to girls is 13 to

17, written 13 : 17.

If measurements are involved, we must use the same units for each quantity.

For example, suppose Andreas and Carol measure their heights.

Carol records that Andreas is 1:76 m tall. Andreas records

that Carol is 161 cm tall. The ratio of Andreas’ height to

Carol’s height is not 1:76 : 161 since these measurements

have different units.

Rather, since 1:76 m = 176 cm, the ratio is 176 : 161.

Write as a ratio, without simplifying your answer:

a Jack has $5 and Jill has 50 cents.

b Mix 200 mL of cordial with 1 L of water.

a Jack : Jill = $5 : 50 cents

= 500 cents : 50 cents

= 500 : 50

fwrite in the correct orderg
fwrite in the same unitsg
fexpress without unitsg

b cordial : water = 200 mL : 1 L

= 200 mL : 1000 mL

= 200 : 1000

fwrite in the correct orderg
fwrite in the same unitsg
fexpress without unitsg

EXERCISE 1G.1

1 Write as a ratio, without simplifying your answer:

a $10 is to $7 b 2 L is to 5 L c 80 kg is to 50 kg

d $2 is to 50 cents e 500 mL is to 2 L f 800 m is to 1:5 km

2 At my school there are 29 badminton players and 18 tabletennis players. Compare these

quantities using a ratio.

3 The school cross-country race is 3:7 km long. The longest race at the athletics carnival

is 800 m. Compare these distances using a ratio.

RATIOG

Example 29 Self Tutor
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NUMBER (Chapter 1) 47

SIMPLIFYING RATIOS

Two ratios are equal if the quantities they compare are in the same proportions.

For example, if we have 9 oranges and 3 lemons, there are 3 oranges for every 1 lemon. So,

the ratio 9 : 3 equals the ratio 3 : 1.

We can simplify a ratio by writing an equal ratio with integer components that are as small

as possible.

To simplify a ratio we multiply or divide each part by the same non-zero number. This

ensures we create an equal ratio.

Express the following ratios in simplest form:

a 45 : 15 b 21
2 : 1

2 c 0:4 : 1:4

a 45 : 15

= 45 ¥ 15 : 15 ¥ 15

= 3 : 1

b 21
2 : 1

2

= 5
2 : 1

2

= 5
2 £ 2 : 1

2 £ 2

= 5 : 1

c 0:4 : 1:4

= 0:4 £ 10 : 1:4 £ 10

= 4 : 14

= 4 ¥ 2 : 14 ¥ 2

= 2 : 7

EXERCISE 1G.2

1 Express as a ratio in simplest form:

a 3 : 6 b 3
4 : 1

4 c 0:5 : 0:2 d 18 : 24

e 21
2 : 11

2 f 1:5 : 0:3 g 20 c to $1:20 h 2 L to 500 mL

2 Use your calculator to find 12
3 ¥ 11

3 . Simplify 12
3 : 11

3 . What do you notice?

3 Simplify the ratios:

a 1
3 : 1

2 b 21
2 : 11

3 c 31
4 : 2

3 d 12
3 : 1 3

10

4 Express as a ratio in simplest form:

a 0:5 : 0:3 b 0:2 : 0:8 c 0:6 : 1:5 d 0:35 : 0:49

EQUAL RATIOS

Ratios are equal if they can be expressed in the same simplest form.

Example 30 Self Tutor
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48 NUMBER (Chapter 1)

Find ¤ if: a 2 : 3 = 6 : ¤ b 12 : 30 = ¤ : 35

a 2 : 3 = 6 : ¤

) ¤ = 3 £ 3

) ¤ = 9

b 12 : 30 = 12 ¥ 6 : 30 ¥ 6

= 2 : 5

) 2 : 5 = ¤ : 35

) ¤ = 2 £ 7 = 14

12 school prefects are chosen to accompany grade 5 students on an

excursion. The ratio of prefects to students is 3 : 10. How many

grade 5 students are going on the excursion?

prefects : students = 3 : 10

) 3 : 10 = 12 : ¤

) ¤ = 10 £ 4

) ¤ = 40

) 40 grade 5 students are going on the excursion.

EXERCISE 1G.3

1 Find ¤ if:

a 2 : 5 = 8 : ¤ b 3 : 7 = ¤ : 21 c 4 : 5 = 16 : ¤

d 2 : 6 = ¤ : 27 e 12 : 9 = 16 : ¤ f 15 : 25 = 9 : ¤

2 A hospital employs nurses and doctors in the ratio 7 : 2. If there are 84 nurses, how

many doctors are there?

3 A farmer has pigs and chickens in the ratio 3 : 8. If she has 360 pigs, how many chickens

does she have?

4 The price of a TV is reduced from $500 to $400. A DVD player costing $1250 is reduced

in the same ratio as the TV. What does the DVD player sell for?

USING RATIOS TO DIVIDE QUANTITIES

Quantities can be divided in a particular ratio by considering the total number of parts the

whole quantity is to be divided into.

Example 32 Self Tutor

Example 31 Self Tutor

£3

£3

£7

£7

£4

£4
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INVESTIGATION 1 “POCKET-MONEY” SPREADSHEET

NUMBER (Chapter 1) 49

An inheritance of $60 000 is to be divided between Donny and Marie in the ratio 2 : 3.

How much does each receive?

There are 2 + 3 = 5 parts in total.

) Donny gets 2
5 of $60 000

= 2
5 £ 60 000

= $24 000

and Marie gets 3
5 of $60 000

= 3
5 £ 60 000

= $36 000

EXERCISE 1G.4

1 Divide: a $50 in the ratio 1 : 4 b $35 in the ratio 3 : 4

2 A fortune of $800 000 is to be divided in the ratio 3 : 7. What is the larger share?

3 The ratio of girls to boys in a tennis club is 4 : 5. If there are 144 children in the club,

how many are girls?

4 A glass contains alcohol and water in the ratio 1 : 4. A second glass contains the same

quantity of liquid, but this time the ratio of alcohol to water is 2 : 3: Each glass is

emptied into a third glass. What is the ratio of alcohol to water in the final mixture?

5 One full glass contains vinegar and water in the ratio 1 : 3.

Another glass with twice the capacity of the first has vinegar

and water in the ratio 1 : 4. If the contents of both glasses

are mixed together, what is the ratio of vinegar to water?

What to do:

1

2 Complete your spreadsheet by entering the following formulae:

Example 33 Self Tutor

SPREADSHEET

week 1

2 cents for week 1

Consider again the on page .
A spreadsheet can be used to analyse the problem
and help calculate the answers.

Opening Problem 28

Open a new spreadsheet
and enter the following
headings and data:
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50 NUMBER (Chapter 1)

3 Fill the formulae in:

a B4 across to column D b E2 and E3 across to column F

c F1, F2, F3 and F4 across to column P.

4 Use your spreadsheet to answer the questions posed on page 28.

5 Investigate the split of the payments if:

a the process continued for a further five weeks Hint: Fill across to column

U.

b Tim works 4 days to Becky’s 1 day Hint: Enter 4 in B2 and 1 in B3.

c the week 1 payment was 5 cents. Hint: Enter 0:05 in E4.

Rather than writing 2 £ 2 £ 2, we can write such a product as 23. We call this index

notation. We say that 2 is the base and that 3 is the index or power.

23 reads “two cubed ” or

“the third power of two” or

“two to the power of three”.

If n is a positive integer, then an is the product of n factors of a.

an = a£ a£ a£ a £ a£ a£ ::::::£ a| {z }
n factors

Find the integer equal to: a 34 b 24 £ 32 £ 7

a 34

= 3£ 3£ 3£ 3

= 81

b 24 £ 32 £ 7

= 2£ 2£ 2£ 2£ 3£ 3£ 7

= 1008

You can evaluate powers on your calculator using a special key. Instructions for graphics

calculators can be found on page 12.

PRIMES AND COMPOSITES

A prime number is a natural number which has exactly two distinct factors, 1 and itself.

A composite number is a natural number which has more than two factors.

Example 34 Self Tutor

23
base

index or

power

H PRIME NUMBERS AND
INDEX NOTATION
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NUMBER (Chapter 1) 51

Notice that one (1) is neither prime nor composite.

17 is a prime number since it has only 2 factors, 1 and 17.

26 is a composite number since it has more than two factors. These are 1, 2, 13 and 26.

Apart from order, every composite number can be written as a product of prime factors

in one and only one way.

For example, 72 = 2£2£2£3£3 or 72 = 23£32. We call this a prime factorisation

and say the number is written in prime factored form.

One method for factorising a composite number in this way is to continue to divide the

number by primes. Divide firstly by 2, and when 2 is exhausted divide by 3, and when 3 is

exhausted divide by 5, and so on.

a Write 32 as a power of a prime number.

b Write 264 as a product of prime factors in index form.

a 32 = 2 £ 2 £ 2 £ 2 £ 2

= 25
b 2 264

2 132

2 66

3 33

11 11

1

264 = 2 £ 2 £ 2 £ 3 £ 11

) in index form,

264 = 23 £ 31 £ 111

EXERCISE 1H

1 Find the integer equal to:

a 23 b 24 c 33 d 3 £ 52

e 22 £ 32 f 2 £ 33 £ 52 g 22 £ 3 £ 72 h 24 £ 53 £ 11

2 Find, using your calculator:

a 54 b 83 c 125 d (¡4)9

e (¡7)4 f (¡3)3 g 2:86 h 192

3 List the set of all primes less than 30.

4 Write the following as powers of a prime:

a 8 b 27 c 64 d 625

e 343 f 243 g 1331 h 529

5 Express the following as the product of prime factors in index form:

a 56 b 240 c 504 d 735

e 297 f 221 g 360 h 952

Example 35 Self Tutor
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DISCUSSION

INVESTIGATION 2 THE 3-DIGIT PROBLEM

52 NUMBER (Chapter 1)

6 The most abundant number in a set of numbers is the number which has the highest

power of 2 as a factor.

For example:

² the most abundant number of f1, 2, 3, 4, 5, 6, 7, 8, 9, 10g is 8 as 8 = 23:

² the most abundant number of f41, 42, 43, 44, 45, 46, 47, 48, 49, 50g is 48 as

48 = 24 £ 3:

Find the most abundant number of the set

f151, 152, 153, 154, 155, 156, 157, 158, 159, 160g.

7 Find, correct to 3 decimal places:

a (2:6 + 3:7)4 b (8:6)3 ¡ (4:2)3 c 12:4£ (10:7)4

d

µ
3:2 + 1:92

1:47

¶3

e

µ
0:52

0:09£ 6:14

¶4

f
648

(3:62)4

8 Find the last digit of 3100.

Hint: Consider 31, 32, 33, 34, 35, 36, ...... and look for a pattern.

9 Find the last digit of the number 7200. Hint: Consider 71, 72, 73, 74, 75, ......

10 The sum of two different odd numbers is 36: When their difference is factorised into

primes, the sum of the primes is 10. Find the numbers.

11

Which is correct?

33
3

= (33)3

= 273

= 19 683

or 33
3

= 3(3)
3

= 327

= 7625 597 484 987

What to do:

1 Choose any three different digits from 1 to 9. Write down the six

possible two digit numbers that can be formed using these digits. For

example, if we choose the digits 2, 7 and 8, we would write down:

27, 28, 72, 78, 82, 87 which add to 374. Find the sum of the six

numbers and write their sum in prime factored form. Record your

results in a table:

33
3

3a £ a3 = 518a or five thousand one hundred and eighty ...... Find a.
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REVIEW SET 1A

NUMBER (Chapter 1) 53

Digits chosen Numbers Sum of 6 numbers Sum in prime factored form

2, 7, 8
27, 28, 72,

78, 82, 87
374 2 £ 11 £ 17

...
...

...
...

2 Choose another three digits and repeat the process outlined above.

3 Choose a further three digits and repeat.

4 Find the HCF of all the sums.

5 Prove that you will always obtain this HCF for all possible choices of 3 different

digits.

Hint: Any two digit number with digits a and b has the form 10a + b.

For example, 37 = 10 £ 3 + 7.

INVESTIGATION 3 PRIME OR COMPOSITE?

Is 251 prime or composite?

A systematic approach to answering this question is to divide 251 by all the

primes up to the square root of 251. We start with the smallest prime first.

For example,
p

251 ¼ 15:84. We divide 251 by the primes 2, 3, 5, 7, 11, 13 which are

all less than 15:84. We discover that none of these primes divide exactly into 251, so

251 is a prime number.

What to do:

1 Use this method to determine which of the following numbers are prime:

a 129 b 371 c 787 d 4321

2 Explain why we only need to check primes up to the square root of the number.

1 a Evaluate (¡5) £ (¡3):

b Evaluate 18 ¥ (6 ¡ 9).

c Find ¤ if 69¤ is divisible by 2.

d Evaluate 3
5 £ 11

3 :

e Write 400 mL is to 2 L as a ratio in simplest form.

f Write 132 as a product of primes in index form.

g Write 3
8 as a decimal.

h What natural number has the prime factorisation 23 £ 32 £ 5?

2 Find the:

a HCF and LCM of 24 and 36

b largest multiple of 17 which is less than 1000.
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REVIEW SET 1B

54 NUMBER (Chapter 1)

3 Find 5
12 of $48:60.

4 Use your calculator to find, correct to 2 decimal places:

a 2:76£ 5:7¡ 2:9¥ 4 b 2:3¥ 9:2 c 1
4 ¥ 2

3

5 a A butcher sells 2
3 of his hamburger patties on

Monday and 1
2 of the remainder on Tuesday.

What fraction of the patties remains unsold?

b A lemon drink is mixed using one part lemon

juice to seven parts water. If 250 mL of lemon

juice is used, how much water should be added?

c At a Falcons vs Crocs basketball match, the

ratio of supporters is 5 : 3. If there are 4000 in

the crowd, how many are Falcons supporters?

1 a Evaluate 1:2£ 0:4: b Evaluate 23
4 £ 11

3 .

c Find the value of
¡8£¡5

¡2
: d Evaluate 1

2 + 1
3 :

e Write 7
25 in decimal form. f Evaluate 5£ 3¡ 4£ 5:

g Write 2 m is to 40 cm as a ratio in simplest form.

h Write 1188 as a product of primes in index form.

i Find ¤ if 27¤2 is divisible by 3: j Evaluate 22 £ 33 £ 52:

2 Find:

a the HCF and LCM of 15 and 27

b the smallest multiple of 13 which is greater than 2000.

3 Find, in minutes, 3
8 of 2 hours and 16 minutes.

4 Use your calculator to find:

a 34
5 ¡ 11

9 b 4:65¡ 7:87¥ 3:25 correct to

5 a How many 2:4 m lengths of wire can be cut

from a roll 156:4 m long?

How much wire is wasted?

b A profit of $85 000 is to be split amongst two

business owners in the ratio 3 : 2. What is the

smaller share?

c A painter paints 1
3 of a house on one day and

1
4 of the house on the next day.

What fraction of the house is yet to be painted?

3 decimal places.
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