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OVERVIEW 

SYLLABUS CONTENT 

MA4-INT-C-01 operates with primes and roots, positive-integer and zero indices involving numerical 

bases and establishes the relevant index laws 

Use index notation to establish the index laws with positive-integer indices and the zero index 

• Establish the multiplication, division and the power of a power index laws, by expressing each 

number in expanded form with numerical bases and positive-integer indices 

• Verify through numerical examples that (𝑎𝑏)2 = 𝑎2𝑏2 

• Establish the meaning of the zero index 

• Apply index laws to simplify and evaluate expressions with numerical bases 

SUMMARY 
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REVIEW OF PRIOR KNOWLEDGE 

1 Write the following in index form. 

a 5 × 5 × 5 × 5 b 2 × 2 × 2 × 2 × 2 c 𝑎 × 𝑎 × 𝑎 × 𝑎 × 𝑎 

 

 

 

2 Simplify these fractions. 

a 
24

38
 b 

17

34
 c 

44

11
 

 

 

3 What operation are we doing to the numerator and denominator when we simplify fractions? 

 ……………………………………………………………………………………………………………… 
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ESTABLISHING THE INDEX LAWS  

 

Investigation Establish the index laws. 

Index Law of Multiplication 

32 × 34 = (3 × 3) × (3 × 3 × 3 × 3) 

     = …………… 

23 × 22 = (… × … × …) × (… × …) 

     = …………… 

 

English   

expression: When multiplying two numbers with the ……… base, …… the powers. 

 

Algebraic  

expression:  𝑎𝑚 × 𝑎𝑛 = 𝑎𝑚+𝑛 

 

 

 

Investigation Establish the index laws.  

Index Law of Division 

25 ÷ 23 =
2 × 2 × 2 × 2 × 2

2 × 2 × 2
 

     = …………  

36 ÷ 32 =
3 × 3 × 3 × 3 × 3 × 3

3 × 3
 

       = ………… 

English 

expression: When dividing two numbers with the ……… base, …… the powers. 

    

Algebraic  

expression: ………………………………………………………………………………………… 
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Investigation Establish the index laws.  

Index Law of Powers 

(22)3 = (2 × 2) × (2 × 2) × (2 × 2) 

         = ………………… 

 

(33)4 = (………………) × (………………) × (………………) × (………………)  

         = ………………… 

 

(72)5 = ………………………………………………………………………………………… 

         = ………………… 

 

English   

expression: ………………………………………………………………………………… 

 

Algebraic  

expression:  ………………………………………………………………………………… 

 

Investigation Establish the index laws.  

Power of Zero 

23 =  

22 =  

21 =  

20 =  

33 =  

32 =  

31 =  

30 =  

(−2)3 =  

(−2)2 =  

(−2)1 =  

(−2)0 =  

English   

expression: ………………………………………………………………………………… 

 

Algebraic  

expression:  ………………………………………………………………………………… 

 

The index law of division can be used to show any base raised to the power of 0 is 1: 
 
a 92 ÷ 92  

b 
93

93  c 
(−5)2

(−5)2 
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INDEX LAW OF MULTIPLICATION 

 

Index Law of Multiplication 

 

𝑎𝑚 × 𝑎𝑛 = 𝑎𝑚+𝑛 

 
 

 

Example Simplify expressions using the index law of multiplication.  

    𝟕𝟑 × 𝟕𝟓  

= 73+5 

= 78  

When can we use the index law of multiplication? 

When the ………………… are the same. 

    𝟐𝟒 × 𝟐𝟑 × 𝟐 

 = 24+3+1 

= 28  

Where did the 1 in the index come from? 

Any base number without an index has an index of …… 

 

 Simplify these expressions. Do not evaluate the answer. 

a 103 × 104  

 

 
 107 

b 123 × 126 

 

 
 129 

c 9 × 92 

 

 
 93 

d 25 × 24 × 23  

 

 
 212 

 

Check your understanding  

Determine whether you can use the index law of multiplication to simplify the expression. 

a 73 × 72 

b 73 + 72 

c 73 + 62 

d 73 × 62 

Yes | No 

Yes | No 

Yes | No 

Yes | No 

e 63 × 62 

f 6−3 × 6−2 

g 6−3 × 62 

h 60.5 × 62.5 

Yes | No 

Yes | No 

Yes | No 

Yes | No 
 

 

 

Key ideas 

1. Index law of multiplication:   86 × 83 = ……… 

2. When multiplying two numbers with the same ……………, …………… the powers. 
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FOUNDATION 

1 Write the following in expanded form: 
a 52 = …… × ……  

5 × 5 

b 57 = …… × …… × …… × …… × …… × …… × ……  
5 × 5 × 5 × 5 × 5 × 5 × 5 

c 52 × 57 =  ……  × …… × …… × …… × …… × …… × …… × …… × …… 
5 × 5 × 5 × 5 × 5 × 5 × 5 × 5 × 5 

d Write the answer to part c in index form: ……… 
59 

e Does 52 × 57 = 52+7? ………………… 
yes 

2 Simplify the following. 

a   

814 

b   

79 

c   

910 

d   

517 

 

3 Simplify these expressions using the index law of multiplication. 

a 35 × 34  
 

39 

b 27 × 25  
 

212 

c 72 × 78 
 

710 

d 69 × 64 
 

613 

e 54 × 5  
 

55 

f 24 × 24  
 

28 

g 89 × 812 
 

821 

h 2 × 29 
 

210 

i 24 × 26 × 23  
 

213 

j 38 × 33 × 37 
 

318 

k 92 × 95 × 94 
 

911 

l 46 × 43 × 4 
 

410 
 

4 Simplify these expressions using the index law of multiplication. 

a 55 × 53 =    
58 

j 3−3 × 3−5 = 
3−8 

b 55 × 52 = 
57 

k 33 × 35 = 
38 

c 52 × 55 = 
57 

l (−3)3 × (−3)5 = 
(−3)8 

d 52 × 45 = 
Can’t simplify 

m 30.3 × 30.5 = 
30.8 

e 42 × 45 = 
47 

n 3
1
3 × 3

1
5 = 

3
8

15 

f 4 × 45 = 
46 

o 3𝑎 × 3𝑎 = 
32𝑎 

g 43 × 45 = 
48 

p 3𝑎 × 3𝑏 = 
3𝑎+𝑏 

h 43 × 4−5 = 
4−2 

q 𝑎3 × 𝑏3 = 
(𝑎𝑏)3 

i 4−3 × 45 = 
42 

r 𝑎3 × 𝑎3 = 
𝑎6 

j 4−3 × 4−5 = 
4−8 

k (
1

𝑎
)

3
× (

1

𝑎
)

3
 = 

(
1

𝑎
)

6
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INDEX LAW OF DIVISION 

 

Index Law of Division 

𝑎𝑚

𝑎𝑛
= 𝑎𝑚−𝑛 

 

Example Simplify expressions using the index law of division.  

      𝟕𝟖 ÷ 𝟕𝟓  

= 78−5 

= 73 

When can we use the index law of division? 

When the …………………are the same. 

  

Simplify these expressions. Do not evaluate the answer. 

a 138 ÷ 135 

 

 

 133 

b 
716

712  

 

 74 

c 3200 ÷ 3180 

 

 

 320 

d 
8953

8952  

 

89 

 

 

Check your understanding  

Determine whether you can use the index law of division to simplify the expression. 

a 113 ÷ 112 

b 113 − 112 

c 113 ÷ 52 

d 113 × 52 

Yes | No 

Yes | No 

Yes | No 

Yes | No 

e 53 ÷ 52 

f 5−3 ÷ 5−2 

g 5−3 ÷ 52 

h 50.5 ÷ 52.5 

Yes | No 

Yes | No 

Yes | No 

Yes | No 
 

 

 

Key ideas 

1. Index law of division:   86 ÷ 83 = ………  

2. When dividing two numbers with the same ……………, …………… the powers. 
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FOUNDATION 

1 Simplify each of the following by writing in expanded form. 

a    

 

44 

b   

 

94  

c   

 

53  

2 Simplify the following. 

a   

35 

b   

72 

c   

25 

d   

91 

e   

32 

f   

23 

g   

56 

h   

44 

i   

34 

j   

55 

k   

26 

l   

103 

 

3 Simplify the following. 

a 66 ÷ 63 =   
 

63 

h 5−2 ÷ 5−6 = 
 

54 

h 
46

46 = 

1 

b 66 ÷ 62 = 
 

64 

i 5−6 ÷ 5−2 = 
 

5−4 

i 
4𝑚

4𝑚 = 

1 

c 66 ÷ 52 = 
 

Can’t simplify 

j (−5)6 ÷ (−5)2 = 
 

(−5)4 

j 
4𝑚

4𝑝  = 

4𝑚−𝑝 

d 56 ÷ 52 = 
 
 

54 

k (−4)6 ÷ (−5)2 = 
 
 

Can’t simplify 

k 
𝑚4

𝑝4  = 

(
𝑚

𝑝
)

4

 

e 52 ÷ 56 = 
 

5−4 

h 
46

42 =  

 
44 

l 
𝑚4

𝑚6 = 

𝑚−2 

f 5−2 ÷ 56 = 
 

5−8 

i 
40.6

40.2 = 

 
40.4 

m 
40.6

40.2 = 

40.4 

g 52 ÷ 5−6 = 
 

58 
j 

4
1
2

4
1
6

 =  

4
1
3 

n 
46

46 = 

 
4

1
3 
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INDEX LAWS OF POWERS 

 

Index Law of Powers 

 

(𝑎𝑚)𝑛 = 𝑎𝑚×𝑛  
 
 

 

Example Simplify expressions using index laws of power of a power and zero.  

     (𝟕𝟑)𝟓  

= 73×5 

= 715  

 

When do we use the index law of a power of a power?  

When raising a term with a ……………… to another power. 

 

 Simplify these expressions. Do not evaluate the answer. 

a (75)8 

 

 

 740 

b (45)3  

 

 

 415 

c  (47)2  

 

 

 414 

d  (1253)25  

 

 

 12575 

 

 

Key ideas 

1. Index law of power of a power: (86)3 =     ……… 
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FOUNDATION 

1 Simplify each of the following by writing in expanded form. 

a   

 

 
412 

b    

 

 
86 

c    

 

 
215 

d   

 
715 

 

2 Simplify the following. 

a   

 

12 

b   

 

6 

c   

 

15 

d  

 

15 

 

3 Simplify these expressions using the index law of power of a power.  

a (62)5 =   
610 

b (32)
1

2 =    
3 

c (63)5 = 
615 

d (3
1

2)
2

= 

3 

e (64)5 = 
620 f (3

1

2)

1

2
= 

3
1
4 

g (24)5 = 
220 

h (𝑥2)2 = 
𝑥4 

i (25)4 = 
220 

j (𝑥2)7 = 
𝑥14 

k (25)1 = 
25 

l (27)𝑥 = 
27𝑥 

m (25)−1 = 
2−5 

n (7𝑥)2 = 
72𝑥 

o (2−5)−1 = 
25 

p (𝑥2)5 = 
𝑥10 

q (3−5)−1 = 
35 

r (𝑥2)𝑎 = 
𝑥2𝑎 
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4   

a By evaluating both sides of the equation, show that 62 = 22 × 32. 

 

36 = 4 × 9 

b  Therefore, write 63 as a product of powers of 2 and 3. 

 

63 = 23 × 33 

c Write 102 as a product of powers of 2 and 5. 

 

22 × 52 

5 In general, (𝑎𝑏)2 = 𝑎2 × 𝑏2. 

 Use this rule to find the prime factorisation of these numbers. 

a 64 

 

 

 

 

 
24 × 34 

b 103 

 

 

 

 

 
23 × 53 

c 142 

 

 

 

 

 
22 × 72 

d 223 

 

 

 

 

 
23 × 113 

e 203 

 

 

 

 

 
26 × 53 

f 124 

 

 

 

 

 
28 × 34 
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INDEX LAW OF ZERO 

 

Index Law of Zero 

𝑎0 = 1 

 

Example Simplify expressions using index laws of power of a power and zero.  

    140  

= 1  

    (𝟕𝟑)𝟎  

= 73×0 

= 70 = 1  

    𝟔 × 𝟔𝟎  

= 6 × 1 

= 6  

     (−𝟔)𝟎 

= 1  

    −𝟔𝟎 

= −1  

 

 Evaluate these expressions. 

a 40 

 

 

1 

b 120 

 

 

1 

c  (915412)0  

 

 

1 

d  (110)5  

 

 

1 

e 72 + 720  

 

 

73 

f  3 × 720 

 

 

3 

g  (−3)0 

 

 

1 

h −(3)0 

 

 

 −1 

 

 

Key ideas 

1. Index law of zero power:  80 =         ……… 

2. ……………… tell you what part of an expression is raised to zero. 
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FOUNDATION 

1 Simplify these expressions using the power of zero. 

a 20 =     
1 

b 60 =     
1 

c 30 = 

1 

d (−6)0 = 

1 

e 40 = 

1 

f −(6)0 = 

−1 

g 50 = 

1 
h (

1

6
)

0

= 

1 

i 05 = 

0 

j (0.6)0 = 

1 

k 04 = 

0 

l (6𝑝)0 = 

1 

m 00 = 

Undefined :0 

n 6𝑝0 = 

6 

 

2 Simplify these expressions. 

a 50 × 130 

 
1 

b 40 + 70 

 
2 

c 110 − 60 

 
0 

d 18 × 70 

 
18 

 

3   

a Use the index law for division to write 
52

52 as a power of 5.  

52−2 = 50 

b If a number is divided by itself, what is the answer?  

1, so 50 = 1 

 

4 Simplify these expressions. 

a (−5)0  

 

1 

b −50 

 

−1 

c 60 − 50 

 

0 

d 60 − (−5)0 

 

0 

e 60 + (−5)0  

 

2 

f (−6)0 + (−5)0 

 

2 

g −60 + (−5)0 

 

0 

h −60 − 50 

 

−2 
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MIXED PRACTICE 

 

Index Law of Multiplication Index Law of Division 

 

𝑎𝑚 × 𝑎𝑛 = 𝑎𝑚+𝑛 

 
 

𝑎𝑚

𝑎𝑛
= 𝑎𝑚−𝑛 

 

Index Law of Powers Index Law of Zero 

 

(𝑎𝑚)𝑛 = 𝑎𝑚×𝑛  
 
 

𝑎0 = 1 

 

Check your understanding  

Determine whether these statements are true or false. 

a 𝑥2 × 𝑥3 = 𝑥6 

b 𝑥4 × 𝑥5 = 𝑥20 

c 𝑥3 × 𝑥6 = 𝑥9 

d 𝑥 × 𝑥7 = 𝑥7 

e 𝑥5 × 𝑥 = 𝑥6 

True | False 

True | False 

True | False 

True | False 

True | False 

a 𝑥8 ÷ 𝑥2 = 𝑥4 

b 𝑥6 ÷ 𝑥3 = 𝑥3 

c 𝑥27 ÷ 𝑥3 = 𝑥24 

d 𝑥5 ÷ 𝑥5 = 𝑥 

e 𝑥4 ÷ 𝑥4 = 𝑥0 = 1 

True | False 

True | False 

True | False 

True | False 

True | False 

 

 

Review of prior knowledge  

1 Simplify the following expressions using index laws. Leave your answer in index form. 

a 35 × 37 b 50 c (−6)0 

d 74 ÷ 72 e 89 × 8 f 24 × 23 

g −(40) h 40 i −40 

j (43)5 k (75)2 l (32)3 

m 125 ÷ 123 n 33 × 23 o 711 ÷ 79 
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FOUNDATION 

1 Simplify these expressions. 

a   

 
510 

b   

 
616 

c   

 
1015 

d   

 
124 

e   

 
85 

f   

 
35 

g   

 
46 

h   

 
518 

i   

 
922 

j   

 
1 

k   

 
1 

l   

 
1 

m   

 
23 

n   

 
812 

o   

 
528 

p   

 
1 

q   

 
412 

r   

 
1 

s   

 
146 

t   

 
1 

u   

 
173 

v   

 
129 

w   

 
624 

x   

 
917 

 

2 Determine whether you can use the index law of division to simplify these expressions. 

If so, write the simplified form. 

a 95 ÷ 93 

 

92 

b 94 ÷ 45 

 

no 

c 64 ÷ 6 

 

63 

d 103 ÷ 10−1 

 

104 

e 82 ÷ 82 

 

1 

f 54 − 53 

 

no 

g 6−3 ÷ 62 

 

6−5 

h 41.5 ÷ 40.5 

 

4 

 

3 Determine whether you can use the index law of multiplication to simplify these expressions. 

If so, write the simplified form. 

a 54 × 53 

 
57  

b 54 + 53 

 
no 

c 54 × 63 

 
no 

d 27 × 2−2 

 
no 

e 35 × 3 

 
36 

f 82 + 84 

 
no 

g 6−3 × 62 

 
6−5 

h 41.5 × 40.5 

 
42 

 

4 Write true or false for these statements. 

a (52)12 = 524 

T 

b (36)2 = 38 

F 

c 10 = 1 

T 

d (32)10 = 920 

F 

e 3(4)0 = 1 

F 

f 03 = 0 

T 
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DEVELOPMENT 

5 Fill in the missing indices so each of these expressions is true. 

a   

 
 

5 

b   

 
 

4 

c   

 
 

2 

d   

 
 
 

9 

e   

 
 
 

2 

f   

 
 
 

5 

 

6 Complete these equations: 

a 52 × ……… = 56 

 
54 

b ……… ÷ 34 = 33 

 
37 

c 27 ÷ ……… = 2−1 

 
28 

 
7 Find the missing value to make the equation true. 

a   

 
5 

b   

 
3 

c  

 
5 

d   

 
2 

 
8 Determine whether these equations are true or false. 

a   

T 

b   

F 

c   

F 

d   

T 

e   

F 

f   

F 

g   

T 

h   

F 

i   

F 

j   

F 

k   

F 

l   

F 

m   

T 

n   

F 

o   

F 

p   

F 

q   

T 

r   

F 

s   

T 

t   

F 

u   

T 

v   

F 

w   

F 

x    

T 
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9 Simplify the following using index laws. 

a   

 

 
811 

b   

 

 
1)^21  

c   

 

 
333 

d   

 

 
714 

e   

 

 
514 

f   

 

 
911 

g   

 

 
811 

h   

 

 
618 

i   

 

 
1013 

j   

 

 
716 

k   

 

 
218 

l   

 

 
514 

m   

 

 
328 

n   

 

 
922 

o   

 

 
433 

 

10 Simplify the following using index laws. 

a   

 

35 

b   

 

27 

c   

 

72 

d   

 

58 

e   

 

43 

f   

 

38 

g   

 

59 

h   

 

37 

i   

 

29 

j   

 

510 

k   

 

23 

l   

 

37 

m   

 

23 

n   

 

53 

o   

 

35 

p   

 

710 
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11 Simplify each of the following by combining index laws. 

a 4 × (43)2 

 

 

 

 
47 

b (34)2 × 3 

 

 

 

 
39 

c 78 ÷ (73)2 

 

 

 

 
72 

d (42)3 ÷ 45 

 

 

 

 
4 

e (36)3 ÷ (35)2 

 

 

 

 
38 

f 22 × (22)8 ÷ (23)3 

 

 

 

 
29 

 

12 Simplify these expressions. 

a   

 

 

 

210 

b   

 

 

 

613 

c   

 

 

 

88 

d   

 

 

 

1 

e   

 

 

 

 

3 

f   

 

 

 

 

4 

g   

 

 

 

 

1 

h   

 

 

 

 

47 

i   

 

 

 

 

1 

j   

 

 

 

 

914 

k   

 

 

 

 

7 

l   

 

 

 

 

611 
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MASTERY 

13 Fill in the empty boxes to make the expressions equal. 

a  
 
 
 
 
 
 
 
 
 
 
 
 
 

Clockwise from top left 
210 × 34 ÷ 32 
23 × 33 × 12 
24 × 32 × 18 
22 × 32 × 72 

23 × 31 × 108 
26 × 37 ÷ 54 
28 × 35 ÷ 24 

28 × 33 × 3/8 

b  
 
 
 
 
 
 
 
 
 
 
 

Clockwise from top left 
28 × 57 ÷ 50 

25 × 53 × 100  
22 × 54 × 160 

24 × 52 × 1000 
2−1 × 54 × 1280 

28 × 59 ÷ 1250 
211 × 59 ÷ 10000 

210 × 54 × 5/8 
 

14 Given that 212 = 4096 and 28 = 256, find the number that makes this equation true: 

256 × ? = 4096 

 

 

 

24, or 16 

15 If 
2𝑎

2𝑏 = 8, then what is 
5𝑎

5𝑏? 

2𝑎−𝑏 = 23 

𝑎 − 𝑏 = 3,  

so 5a−b = 53 = 125 
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16   

a Use the fact that (22)3 = 26 to simplify ((22)3)4  

224 

b Simplify ((23)4)5   

260 

c Arrange these numbers in ascending order.  

 

 

 

((23)4)5, (27)10, 2100, ((25)6)7 

17 Find the prime factorisation of the following without a factor tree by using index laws. 

a 100 

= 102 

= (2 × 5)2 

= 2 × 5 × 2 × 5  

= 22 × 52  

a 1000 

 

 

 

 
23 × 53 

b 257 

 

 

 

 
514 

c 1830 

 

 

 

 
230 × 360 

b 46 × 86 

 

 

 

 
230 

d 93 × 18 

 

 

 

 
2 × 38 

e 12 × 2100 

 

 

 

 
2102 × 3 

f 1 000 000100 

 

 

 

 
2600 × 5600 

18 Which two whole numbers, neither ending in zero, equal 1 000 000 000 when multiplied? 
(hint: start by looking for numbers that multiply to 10, 100, 1000, etc.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

29 × 59 

 



    

https://MrDingMaths.com | 260207    Page 22 of 37 

EVALUATING EXPRESSIONS BY APPLYING INDEX LAWS 

• To evaluate means to work out the final number by following the order of operations. 

• Apply index laws according to the order of operations. 

Example Evaluate expressions using index laws  

    𝟒 + 𝟒𝟓 ÷ 𝟒𝟑  

= 4 + 42 

= 4 + 16  

= 20  

Which index law did we use to get to the first 

line? 

Index law of ………………… 

Which law did we use to get to the second 

line? 

Index law of ………………… 

    
𝟒𝟓×𝟒𝟑

𝟒𝟕
 

= 
48

47 

= 41  

= 4  

Which operation did we do first, and why? 

We did 45 × 43 first, as there are 

invisible ……………… enclosing the 

numerator. 

Explain why we subtract the powers when 

there is a fraction. 

Fractions mean to ………………, so we use 

the index law of ……………… if the bases 

are the same. 

 

 Evaluate by applying index laws. 

a  52 × (26 ÷ 23)  

      = 52 × ( ………… ) 

      = ………………… 

      = ………………… 

200 

b 
57×54

511  

 

 

 

1 

c  (40 × 34 ÷ 33)2 

 

 

 

 

9 

d (25 ÷ 24 × 3)2 

 

 

 

 

36 
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FOUNDATION 

1 Evaluate the following expressions, give your answer as a basic numeral. 

a 77 ÷ 75 

 
49 

b 106 ÷ 105 

 
10 

c 1015 ÷ 1014 

 
101 

d 23 × 22 

 
32 

e 32 × 3 

 
27 

f 44 ÷ 44 

 
1 

g 20030 ÷ 20028 

 

 
40000 

h 7 × (3116 ÷ 3115) 

 

 
217 

i 3 × (50200 ÷ 50198) 

 

 
7500 

 

2 Evaluate these using your knowledge of the zero index. 

a 40 

 

1 

b 52 ÷ 40 

 

25 

c 103 ÷ 150 

 

1000 

d 46 × 40 

 

4096 

e (56)0 

 

1 

f (24)0 

 

1 

g (36)0 

 

1 

h (30)6 

 

1 

i −(𝑥0)6 

 

−1 

j (𝑎0)3 

 

1 

k (𝑞5)0 

 

1 

l (56)0 

 

1 

 

3 Evaluate these. An example is provided. 

 

 

 

a 2𝑣0 

       = 2 × 1 = 

2 

b 8ℎ0 

 

8 

c ℎ0 + 7 

 

8 

d 7ℎ0 − 4 

 

3 

e 𝑥0 

 

1 

f 2𝑥0 

 

2 

g 2𝑥0 + 2 

 

4 

h 𝑥0 + 2𝑥0 

 

3 

i 𝑛0 

 

 

1 

j 40 

 

 

1 

k 4𝑛0 

 

 

4 

l (4𝑛)0 

 

 

1 

m 4𝑛0 + 4 

 

 

8 

n (𝑛0 + 4)2 

 

 

25 

o 4𝑛0 + (4𝑛)0 

 

 

5 

p 40𝑛 

 

 

𝑛 
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DEVELOPMENT 

4 Study the example and simplify these. 

 

 

 

a   

 

 

625 

b   

 

 

512 

c   

 

 

512 

d (2ℎ0)3 

 

 

8 

e (8𝑘0)2 

 

 

64 

f  (3𝑥0𝑦0)4 

 

 

81 

g (2ℎ3)0 

 

 

1 

h (8𝑘2)0 

 

 

1 

i  (3𝑥2𝑦4)0 

 

 

1 

 

5 Evaluate each of the following by combining index laws. 

a (24)8 ÷ 230 

 

 

 
4 

b (103)7 ÷ 1018 

 

 

 
1000 

c ((−1)11)2 × ((−1)2)11 

 

 

 
1 

 

6   

a According to the index laws, what would (90.5)2 be? 

9 

b Using what you got above, what is 90.5? 

3 

c What would 160.5 be? 

4 

d What would 250.5 be? 

5 

e What would 360.5 be? 

6 

f What would 𝑥0.5 be? 

√𝑥 
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MASTERY 

7  

 

 

2 

3 

2, 3, 5 

 

  

 

35 

  

 

210 

 

 

56 

  

 

1011 

  

 

221 

 

 

 

 

8  

 

a Explain Abdullah’s method. 

 

He changed 8 to 23, then used index law of power of a power. 

 

  
 

8 

  
 

10 

  
 

9 

  
 

12 

 

 

24𝑥 = 260 

𝑥 = 15 

9 Fill in the blanks. 

a   

 
 
 
 
 
 
 
 

213 

b   

 
 
 
 
 
 
 
 

37 
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10 Given that 4 = 22, simplify these expressions to a single smallest base number. 

a 4 × 2 

 

 
23 

b 8 × 42 × 23 

 

 
219 

c 3 × 9 × 272 

 

 
39 

d 255 ÷ 53 

 

 
57 

e 1289 ÷ 2562 

 

 
247 

f 10000010 ÷ 100002 

 

 
1042 

 

11 Evaluate these 

  

 

 

 

 

 

 

 
8 

  

 

 

 

 

 

 

 
45 

  

 

 

 

 

 

 

 
4 

 

12 Evaluate the following expression. 

− (
2

3
)

0

× (−2)2 × ((2)3)3 ÷ (4)2 

 

 

 

−128 

13 Using a calculator, evaluate (23)4 and (26)2.  …………… 

4096 

a Explain why they are the same 

The bases are the same, and 3 × 4 = 6 × 2 

b Which of the following are also equal to (23)4? 

 

A, B, C 

14 Fill in the blanks in as many ways as possible. 

 

 

Many possible answers, as long as the two numbers multiply to make 30 

15 Determine 𝑥 

(57)𝑥 = 5𝑥 × 54 

 

𝑥 =
2

3
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FINDING HCF AND LCM USING PRIME FACTORISATION  

• Before we begin, we will introduce new notation to make writing multiplication neater. 

• The dot product operator ⋅ will show multiplication from now on. 

5 × 7 → 5 ⋅ 7 

 

• A calculator can find the HCF and LCM of two numbers. Use this to check answers. 

FX-82 AU 

 

 

 

 

 

 

 

 

 

 

 FX-8200 AU 

 

 

 

 

 

 

 

 

 A calculator can also find the prime factorisation of a number. 

 FX-82 AU        FX-8200 AU 
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Finding HCF (GCD) 

GCD (or HCF) of two numbers is the minimum of 

the indices of their prime factorisations. 

 

• To find the HCF of any two numbers: 

1. Express each number as a product of its prime factors 

2. List all unique prime factors - use a zero power for any prime not shared between numbers. 

3. Choose the smallest power for each prime factor and multiply them to find the HCF 

 

Example Find HCF using prime factorisation. 

Find the HCF of 294 and 364. 

1. Prime factorisations 

294 = 21 ⋅ 31 ⋅ 72  

364 = 22 ⋅ 72 ⋅ 131  

2. List unique prime factors 

294 = 21 ⋅ 31 ⋅ 72 ⋅ 130  

364 = 22 ⋅ 30 ⋅ 72 ⋅ 131  

3. Choose smallest powers for each factor 

294 = 21 ⋅ 31 ⋅ 72 ⋅ 130  

364 = 22 ⋅ 30 ⋅ 72 ⋅ 131  

HCF(294,364) = 21 ⋅ 30 ⋅ 72 ⋅ 130 

                       = 14 

Rewriting with unique prime factors is not 

necessary, but useful. Why? 

 

By lining up the same bases, we can easily 

identify the …………… of the indices. 

 

 

 

Determine the HCF, based on these prime factorisations. 

a 735 = 3 ⋅ 5 ⋅ 72 

 

98 = 2 ⋅ 72  

 

 

 
49 

b 360 = 23 ⋅ 32 ⋅ 5 

 

700 = 22 ⋅ 52 ⋅ 7  

 

 

 
200 

c 330 = 2 ⋅ 3 ⋅ 5 ⋅ 11 

 

27370 = 2 ⋅ 5 ⋅ 7 ⋅ 17 ⋅ 23  

 

 

 
10 

d 720 = 24 ⋅ 32 ⋅ 5 

 

1080 = 23 ⋅ 33 ⋅ 5  

 

 

 

 
360 

e 3150 = 2 ⋅ 32 ⋅ 52 ⋅ 7 

 

4725 = 33 ⋅ 52 ⋅ 7  

 

 

 

 
1575 

f 15470 = 2 ⋅ 5 ⋅ 7 ⋅ 13 ⋅ 17 

 

17640 = 3 ⋅ 52 ⋅ 7 ⋅ 17  

 

 

 

 
70 
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Finding LCM  

LCM of two numbers is the maximum of the 

indices of their prime factorisations. 

 

• To find the LCM of any two numbers: 

1. Express each number as a product of its prime factors 

2. List all unique prime factors - use a zero power for any prime not shared between numbers. 

3. Choose the largest power for each prime factor and multiply them to find the LCM 

 

Example Find LCM using prime factorisation.  

Find the LCM of 294 and 364. 

294 = 21 ⋅ 31 ⋅ 72 ⋅ 130  

364 = 22 ⋅ 30 ⋅ 72 ⋅ 131  

LCM(294,364) = 22 ⋅ 31 ⋅ 72 ⋅ 131 

                       = 7644 

 

Determine the LCM, based on these prime factorisations. 

a 30 = 2 ⋅ 3 ⋅ 5 

 

70 = 2 ⋅ 5 ⋅ 7  

 

 

 
210 

b 39 = 3 ⋅ 13 

 

2366 = 2 ⋅ 7 ⋅ 132  

 

 

 
7098 

c 735 = 3 ⋅ 5 ⋅ 72 

 

98 = 2 ⋅ 72  

 

 

 
1470 

d 210 = 2 ⋅ 3 ⋅ 5 ⋅ 7 

 

294 = 2 ⋅ 3 ⋅ 72  

 

 

 
1470 

e 1274 = 2 ⋅ 72 ⋅ 13 

 

273 = 3 ⋅ 7 ⋅ 13  

 

 

 
3822 

f 1547 = 7 ⋅ 13 ⋅ 17 

 

4420 = 22 ⋅ 5 ⋅ 13 ⋅ 17  

 

 

 
30940 
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FOUNDATION 

1 Write each pair of numbers as their prime factors and hence determine the HCF and LCM. 

Check your answer using a calculator. 

a 315 and 90 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HCF: 45, LCM: 630 

b 180 and 252 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HCF: 36, LCM: 1260 

c 900 and 1620 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HCF: 180, LCM: 8100 

d 756 and 1008 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HCF: 252, LCM: 3024 

e 1152 and 1728 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HCF: 576, LCM: 3456 

f 2450 and 3675 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HCF: 1225, LCM: 7350 
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DEVELOPMENT 

2 For the following questions, use a calculator to find the prime factorisation. 

a Find the HCF and LCM of 123 552 and 234 360. 

 

 

 

 

HCF: 216, LCM: 134 053 920 

b Find the HCF and LCM of 2760, 4140, and 4830. 

 

 

 

 

HCF: 690, LCM: 57 960 

c Find the HCF and LCM of 1260, 1680, and 2520. 

 

 

 

 

HCF: 420, LCM: 5040 

3 Notice that 23 ⋅ 3 ⋅ 54 = 15000    with 3 trailing zeros. 

    25 ⋅ 52 ⋅ 7 = 5600    with 2 trailing zeros. 

   27 ⋅ 55 ⋅ 112 = 48 400 000   with 5 trailing zeros. 

a How can you tell the number of trailing zeros from the prime factorisation?  

 Explain why this works. 

 

 

It is the number of factors of 10 (how many lots of 2 × 5 there are) 

as multiplying a number by 10 has the effect of “adding” a trailing zero to a number. 

b How many zeroes are on the end of 2100 ⋅ 340 ⋅ 580? 

 

 

80 

c Without using your calculator, what is the last non-zero digit of 27 ⋅ 32 ⋅ 55? 

 

 

 

Remove all factors of 10 

22 × 32 = 36 

So, 6 is the last non-zero digit. 
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4   

a Write 315 and 90 in index form. 

 

 

315 = 32 ⋅ 5 ⋅ 7 

90 = 2 ⋅ 32 ⋅ 5 

b Find the LCM and HCF of 315 and 90. Answer in index form. 

 

HCF: 32 ⋅ 5, LCM: 2 ⋅ 32 ⋅ 𝟓𝟐 ⋅ 7 

c Find the product of the LCM and HCF. Answer in index form. 

 

2 ⋅ 32 ⋅ 52 ⋅ 7 

d Find the product of 315 and 90. Answer in index form. 

 

2 ⋅ 32 ⋅ 52 ⋅ 7 

e Explain, using your knowledge of index laws, why the 𝐻𝐶𝐹 × 𝐿𝐶𝑀 of two numbers is 

always equivalent to the product of the given numbers. 

 

The product of two numbers is the sum of the indices of their prime factors.  

 

The HCF is the minimum of the indices and LCM is the maximum of the indices. 

If you multiply the HCF and LCM, then you are adding the maximum and the minimum indices of the original numbers. 

 

Since there are only two numbers, the sum of the minimum and maximum is the same as the sum of the two numbers. 

5 Explain why we can find the LCM of two numbers by multiplying them then dividing by the HCF. 

 

 

For two numbers 𝑎 and 𝑏, 𝐻𝐶𝐹 ×  𝐿𝐶𝑀 =  𝑎 ×  𝑏 

So, 𝐿𝐶𝑀 = 𝑎 × 𝑏 ÷ 𝐻𝐶𝐹 

6 What is the smallest non-zero multiple of 2, 4, 7 and 8 which is a square? 

 

 

 

 

 

LCM of these numbers is 23 × 7 

So we need to add a factor of 2 and 7 to make it a perfect square. 

24 × 72 = 784 
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MASTERY 

7 The HCF of two numbers, 𝑎 and 𝑏, is 12. The LCM is 180. 

a Explain why the two numbers can be written as 𝑎 = 12𝑥 and 𝑏 = 12𝑦,  

where 𝑥 and 𝑦 are coprime (co-prime means two whole numbers have no common factors) 

 

 

Since the HCF is 12, both numbers must be multiples of 12. 

𝑥 and 𝑦 are coprime, because if they shared a factor, the HCF would not be 12. 

b Explain why the product of the two numbers is 12 × 180. 

 

 

As established earlier, the product of any two numbers is the product of the HCF and LCM 

c Write an equation using parts a and b. 

 

𝑎𝑏 = 2160 

𝑎𝑏 = 144𝑥𝑦 

d Solve your equation in part c for possible whole number values of 𝑥 and 𝑦. 

 

 

144𝑥𝑦 = 2160 

𝑥𝑦 = 15 

𝑥 and y could be: (1, 15) or (3, 5) 

e Hence find the unknown numbers 𝑎 and 𝑏 (there are two possible pairs) 

 

 

 

𝑎 = 12, 𝑏 =  180 or 

 𝑎 = 36, 𝑏 = 60 

8 The HCF of two numbers is 15, and the LCM is 420. Find the two numbers.  

There are two possible pairs. 

 

 

 

 

 

 

 

 

15, 420 

60, 105 
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9 The HCF of two numbers is 21, and the LCM is 2310. Find the possible two numbers. 

 

 

21, 2310 

42, 1155 

105, 462 

210, 231 

10 The HCF of two numbers is 504 

The LCM of two numbers is 66 528 

What could the two numbers be? 

 

 

504, 66528 

1512, 22176 

2016, 16632 

3024, 11088 

5544, 6048 

11 The GCD of three numbers is 30 and their LCM is 900. 

Two of the numbers are 60 and 150.  

a By finding the prime factorisations of the GCD, LCM, 60, and 150, explain why the third 

number must have a factor of 32. 

60 = 22 ⋅ 3 ⋅ 5 

150 = 2 ⋅ 3 ⋅ 52 

GCD: 2 ⋅ 3 ⋅ 5 

LCM: 22 ⋅ 32 ⋅ 52 

Since the LCM has 32, the third number must have 32 

b By considering the GCD and your answer to part a, find the possibilities for the third 

number (there are four). 

2 ⋅ 32 ⋅ 5 = 90 

22 ⋅ 32 ⋅ 5 = 180 

2 ⋅ 32 ⋅ 52 = 450 

22 ⋅ 32 ⋅ 52 = 900 

c [alternate method]  

i What is the LCM of 60 and 150? 

22 ⋅ 3 ⋅ 52 = 300 

ii What factor is missing to get an LCM of 900? 

 

3 

iii Hence explain why the third number must be a multiple of 90 and a factor of 900. 

The third number must be a multiple of 90 to have the 32 factor 

It must be a factor of 900 to ensure the LCM doesn’t exceed 900 

iv Therefore, find the possibilities for the third number. 

90, 180, 450, 900 
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12 The GCD of three numbers is 84 and their LCM is 205 800. 

Two of the numbers are 1176 and 2100. What could the third number be? 

 

 

 

 

Third number must have factors of 73 and 31 

It can have either 22 or 3 or 50  1  or 2 

4116 

8232 

20 580 

41 160 

102 900 

205 800 

13 Mr Ding asked ChatGPT for a good exam question. It said: 

“The GCD of three numbers is 42 and their LCM is 16 800.  

Two of the numbers are 294 and 210. What could the third number be?” 

Explain why this question is impossible.  

 

 

 

HCF: 42 = 2 ⋅ 3 ⋅ 7 

LCM: 16 800 = 25 ⋅ 3 ⋅ 52 ⋅ 7 

294 = 2 ⋅ 3 ⋅ 72 

210 = 2 ⋅ 3 ⋅ 5 ⋅ 7 

By looking at the prime factorisations, 16 800 is not divisible by 294,  

so, it is impossible for the LCM of a set of numbers including 294 to be 16 800 
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CHECK YOUR UNDERSTANDING 

 

Index law of multiplication and division  

1 45 × 43 

a 168  b 1615  c 415  d 48  
 

2 34 × 33 

a 37  b 312  c 97  d 67  
 

3 3 × 32 

a 33  b 93  c 92  d 27  
 

4 510 ÷ 55 

a 2  b 52  c 55  d 15  
 

5 
210

25  

a 22  b 25  c 12  d 05  
 

6 
27

23 

a 2
7

3  b 24  c 4  d 210  

 

7 
24×26

22  

a 212    b 25  c 28   d None of these 
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Index law of power of a power  

1 (54)3 

 

a 512  b 57  c 12512  d None of these 
 

2 (23)4 

 

a 212  b 27  c 64  d None of these 
 

3 (62)3 

 

a 65  b 66  c 123  d 363  
 

4 70 

 

a 70  b 1  c 0  d 7  
 

5 (4 × 4)0 

 

a 16  b 0  c 1  d 4  
 

6 40 × 4 

 

a 1

4
   b 0  c 1  d 4  

 

7 5 × 30 

 

a 150   b 1  c 3  d 5  
 

 

 

 

 

 

 


