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Curriculum Outcome

(N1) Demonstrate an understanding of powers with
integral bases (excluding base 0) and whole number
exponents by: representing repeated multiplication using
powers; using patterns to show that a power with an
exponent of zero is equal to one; solving problems involving
powers.

(N2) Demonstrate an understanding of operations on
powers with integral bases (excluding base 0) and whole
number exponents.

Student Friendly:
Exponent Law for a
Quotient of Powers-
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Exponent Law for a Product of Powers

To multiply powers with the SAME base, add the exponents.
m n _ .mtn
d Xd —4d

must be the same base

Example:
(-5)* x (-5)°
= (-5)°
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Write each expression as a single power then evaluate

33 x 32 2) 22x 2

38 2’
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Exponent Law for a Quotient of Powers
“ Yo >

To divide powers with the SAME base, subtract the exponents.

m-n

m n
a -—a —a

must be the same base
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Write each expression as a single power then evaluate

D26 2) (-4)
22 (-4)°

= 2* = (-4)?
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Write each expression as a single power then evaluate

1) 79 2)
74

7° = (-5)"
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Exponent Law for a Power of a Power

To raise a power to a power, multipl |
the exponents.

(am)n — am X1

Examples:
Simplify:

1) (57 2) (10%)° 3) [(-2)*]
— 521 — 106 - (_2)12
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Exponent Law for a Power of a Product

k
l ( anbt)m — amxn bmxt

Example:

Simplify the following
a) (7°x2°)* b) [ (-5)° x (-2)°F

N (712 X 220) —_ (_5)30x (_2)40
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Exponent Law for a Power of a Quotient

%@ (A @%

Examples:

Simplify the following

o [ .
) %] b) [2° + 32"
- 421 = 2 o 3

10
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Exponent Laws

1) Zero Rule

-Anything raised to the exponent of zero is 1

(6°=1 or (x)°=1

2) Product of Powers Rule

When you multiply like bases you add the exponents

(2)3 X (2)5 = (2)8 or (a)m X (a)n = (a)m+n

3) Quotient Rule
When you divide like bases you Subtract the exponents
(-4) = (-4
(-4)

or (a)" #(a)"=(a)™

4) Power to a Power Rule

With a power to a power we multiply exponents

(2°Y=(2)"*° or @)=@™

5) Power of Product Rule

With a power of products we multiply exponents

[(55) X (64)]3 — 515 X 612
or (@) x (b")° = (a)™ x(b)™

6) Power of Quotient Rule
With a power of quotient we multiply exponents

[(-3)6 2 = (-3)"
(5)

(BN (5)6

11
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A

[(-6) x 4]°

Method 1 Method 2
Use the exponent law for Use the order of
a operations

power of a product

[(-6) x 4]°
= (-6)° x 4°
=36x 16
=576

[(-6) x 4]°
= [-24]°
=576

You Decide

Try some more (use which ever method you want)

3) /21\°
2) -(5x2) (__3)
= '(53X23) —_ 213
or (_3)3
B -(103) or

=(-7)°
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i

Simplify using laws of exponents:

(5x2) +(2° = 2% (5x2)+2" +2)

10% + (2%)* or (5°x2°) +(2%:2%)

103 + 212 (53 X 23) + (212)
If evaluated you get the same answer
1000 +4096 (125 x 8) +4096
5096 1000 + 4096

5096

13
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Simplify using laws of exponents:

(42 x 4 - (5*: 5%

(45)2 _ (52)2 (44 X 46) i} (58+54)
410 _ 54 410 _ 54

14
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Simplify using laws of exponents:

[(-2)° x (-2 ] -[(-3)°+ (-3)°]°

[(-2) ] -[(-3)°]"

(_2)14 _ (_3)12

15
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Remember to alw: IMAS when evaluating
Simplify first (using exponent law I) THEN Evaluate each of the
following:

inkin

D0, 3643 2) _23(29 + 27) — 21 \BEDMAS
34 + 37 2° (27 - 2° C
"\
81+9 -2° -2 //://R\O
90 -32 -2
-34
10 1003
3) 1
10 1000

=10° - 1
1000 - 1
999

16
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Simplify then Evaluate

) (—2)7 +(=2)° = (=2)° = (=2)*

(2)* - (-2
16 - (-8)
24

17
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Simplify then Evaluate

£
o

R =

(—4)° = (—4)° + (—4)" + (—4)?

2)

(4)* + (-4
256 + (-1024)
-768

18
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Simplify then Evaluate

3(3% =+ 3)

Top: Bottom:
4 (03 , 92\ _ A0
2(2—2) 4 3(34é32)
24 (21) _ 40 ,
3 (3°)
2°-4°
32 -1 3°
31 27
Top= 31
Bottom 27

19
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Page 76 & 77
Questions

3, 4acegh, Sbdfh, 7, 8,
10, 11,13, 17, 18, 19

~

/

20
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S Page 84

Questions

4def, 5abc, 6, 7, 8ab, 9,
10, 14, 15, 16, 17, 19

Plus Worksheet

\_

~

/

21
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Extra Practice 4

Lesson 2.4: Exponent Laws 1

1. Write each product as a single power.

a) 4 x 42 V. 0 (-2 x (-2
d) —6"x6' e 7 x 7y H  (9)°x (9’
2. Write each quotient as a single power.
a) 8"+ 8§ b) 10*+10° ¢ (D=1’
-3 (-9)° 17’
d) 34 e) (_9)5 f) F

3. Express as a single power.

63 x 65
3 6 . A9 8. 4 3
a) 2°x2°+2 b) (=5)" = (=5)"x(5) 9 Txe
4. Simplify, then evaluate.

a) 22-2"%x2+23 b) (2)°+ (2’ -(2)+ ) ¢ 2’@*+2h)-23
5. Simplify, then evaluate.

4 2 0
a) #+42+2x3? b) 3?+47x4'+2’ 9 okl
R

6. Write each relationship as a product of powers or a quotient of powers.
a) One million is 1000 times as great as one thousand.
b) One billion is 1000 times as great as one million.
¢) One hundred is one-tenth of one thousand.
d) One is one-millionth of one million.
e) One trillion is 1000 times as great as one thousand million.

7. Identify, then correct any errors in these answers.
Explain how you think the errors occurred.
& 5 xyey b) 2°x4*=8§° ¢ (3)P*+=3) =3
4* x 4*
) ) 4% x 4!






Powers and Exponent laws

Simplify each of the following

1) 201°x201° 2) 98+ 912 3)6°x6" + 6 4) (-7)* +(-7)* x (-7)°
13 11 11
5) 5% — 6) o X 107 7) 2x2°x2x2*+37 x3'1:3°x3

For each of the following questions SIMPLIFY then evaluate

1015 x 102

12 oo 5902 o4
3 G e o £ B 2~

3) 37 +322-3%x3

4)-2°x2"+2°-2"+5 5) 4°(4%+4’)+4> 6) (-5)°+(-5)°x (-5)" +(-5)° = (-5°)
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