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2 Algebraic Expressions

24

2.1 Laws of Exponents

Write each expression as a single power 
with a positive exponent.

same base

same base

213

23

240

Keep the base and 
add the exponents.

Keep the base 
and subtract the 
exponents.

Keep the base 
and multiply 
the exponents.

Laws of Exponents (a ≠ 0)

(p is an integer.)

a0 = 1

a1 = a

a-p = 

(m and n are natural 
numbers.)

am x an = am + n

am ÷ an = am – n

(am)n = am x n

A 65 x 62 = 6
 + 

 = 

B 65 ÷ 62 = 6
 – 

 = 

C (65)2 = 6
 x 

 = 

D 6-5 = 

6

6

6

Write each expression as a single power 
with a positive exponent.

A 108 ÷ 105 =  B 43 x 42 =  C 5-8 = 

D 37 x 33 =  E 56 ÷ 5 =  F (63)3 = 

G 4-2 =  H (72)4 =  I (8-3)2 = 

J 83 x 84 =  K (6-1)2 =  L 34 ÷ 3 = 

M 52 ÷ 50 x 53 =  N 93 x 9 ÷ 92 = 

O (72)3 x 72 =  P (82)3 ÷ (82)2 = 

Q (3-2)3 x 35 =  R (10-2)4 x (103)2 = 

1. 2 8 x 2 5 = 2 8 + 5

   = 

2. 2 8 ÷ 2 5 = 2 8 – 5

   = 

3. (2 8)5 = 2 8 x 5

   = 

4. 2 -8 =
 

1
ap

1
28

1
6
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g  =  h 216-4 x  = 

i  =  j  = 

k  =  l  = 

S 83 =  T 814 = 

U 9-5 =  V 64-2 = 

W 2432 =  X 47 = 

Y 10243 =  Z 27-4 = 

a  b  c 

d 5-3 x
 

 e 98 
÷

 
32 x  f 

Write each expression as a single power.  Then evaluate each power.

Write each expression as a base of 2 or 3 with a 
positive exponent.

= (32)5

= 310

95 
Think: 9 = 32

Replace 9 by 32.

Keep the base 
and multiply the 
exponents.

(am)n = am x n

43 ÷ 22

20 x (23)3
52 x 54 ÷ 53

50 + 22
(72)3 x 74 ÷ 7

(49)3 ÷ 70

5123 x
 
2-9 ÷

 
28

92 ÷
 
9 –

 
50

3-6

23 +
 
20

(52)2

253

(613 ÷ 6)
52 – 50 + 23

243 x 36

54 ÷ 52 + 26 ÷ 25

54 – 33

96 ÷ 39 x 81

(56)2 
÷

 
(53 

x
 
52)

53 
÷

 
125

644 
÷

 
(27 

x
 
26)

52 
–

 
32

83 
x

 
(43 

÷
 
27)

64
 
÷

 
23 

÷
 
2
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Chapter 2 Algebraic Expressions

m  53 x ( )2 n	  202 x 

 = 53 x   = (4 x  )2 x 

 = 5
 – 

 x 2   = 4  x   x 

 =   = 

Write each expression as powers with positive exponents.

Laws of Exponents
(b ≠ 0, m – integers)

Write each number in scientific notation.

This decimal should be 
greater than or equal 
to 1 and less than 10.

s 0.000084 =  t 7 600 000 = 

u 0.00000864 =  v 12 500 000 = 

w 395 x 103 =  x 0.017 x 10-6 = 

y 0.00895 x 108 =  z 2700 x 104 = 

Evaluate each expression without a calculator.  Then write the answer in scientific 
notation.

(a x b)m = am x bm

e.g. 65 = (2 x 3)5

  = 2
5 x 35

 ( )m = 

e.g. ( )2 = 

o 63 x  =  p 8-2 x 243 = 

q  =  r 42 x 28-2 = 

` 9 x 10-5 x 8 x 102  =  1 6 x 108 x 50 x 10-2 = 

2 70 x 108 x 200 x 10-5  =  3 4 x 10-3 x 5 x 10-6 = 

4  =  5  = 

 x 10  x 10

2
5

1
42

1
42

1
42

2

5

1
92

142

23

3
5

a
b

am

bm

32

52

2 x 107 x 102

8 x 103
3 x 10-5 x 102

6 x 103 x 10
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6 The surface area of the Earth is about 510 000 000 km2.  About 71% of the 
surface is covered by oceans and the rest is covered by land.

 a. What is the surface area of the Earth’s oceans? 

 b. What is the surface area of the Earth’s land? 

7 The volume of water flowing over Horseshoe Falls is about 343 200 000 L/min in 
peak flow season.

 a.  What is the volume of water in a second? 

 b.  What is the volume of water in an hour? 

8 The distance between the sun and the Earth is about 1.5 x 108 km.  The speed 
of light is 3 x 108 m/s.

 a.  What is the distance between the sun and the 
Earth in m?

 b.  How long does it take for light to travel from the 
sun to the Earth?

9 The population of Canada in 2005 was about 3.2 x 107.  There were about 
77% of Canadians living in cities and towns.

 a.  How many Canadians lived in cities and towns 
in 2005?

 b.  The population of Canada in 2007 was about 
4% more than that in 2005.  What was the 
population in 2007?

Solve the problems.  Write the answers in scientific notation.

The radius of the Earth is about 
6.3 x 103 km.  Find its volume in 
terms of π.

Volume of a Sphere

=  πr3, where r = radius4
3
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