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Topics: More on powers. Arithmetic operations

 
• Powers notation 

General notation (n is a whole number): 

 

𝑎𝑛 = 𝑎 × 𝑎 × 𝑎 × … × 𝑎 (n times).      𝑎 𝑖𝑠 𝑐𝑎𝑙𝑙𝑒𝑑 𝑡ℎ𝑒 𝑏𝑎𝑠𝑒, and 𝑛 − 𝑡ℎ𝑒 𝑒𝑥𝑝𝑜𝑛𝑒𝑛𝑡 

 

Special cases: 

𝑎0 = 1   read: a-to-the-zero 

𝑎1 = 𝑎   is just itself ‘a’ 

𝑎2 = 𝑎 × 𝑎  read: a-squared 

𝑎3 = 𝑎 × 𝑎 × 𝑎 read: a-cubed  

• Multiplication and division of powers with the same base 
 

𝑎𝑛𝑎𝑚 = 𝑎𝑛+𝑚 
 
Because:                     𝑎𝑛𝑎𝑚 = (𝑎 × 𝑎 × 𝑎 … ) × (𝑎 × 𝑎 × 𝑎 … ) = 𝑎 × 𝑎 × 𝑎 × 𝑎 … .. 
                                                         
                                                                  n-times           m-times                    n+m times 
 

 𝑎𝑛: 𝑎𝑚 =  
𝑎𝑛

𝑎𝑚 = 𝑎𝑛−𝑚    if 𝑛 > 𝑚     or   
𝑎𝑛

𝑎𝑚 =
1

𝑎𝑚−𝑛    if 𝑚 > 𝑛 

𝑎𝑛 =
1

𝑎−𝑛
 

𝑎−𝑛 =
1

𝑎𝑛
 

 

Then we define  
𝑎𝑛

𝑎𝑛
= 𝑎𝑛−𝑛 = 𝑎0 = 1 

 
• Power of a product 

(𝑎𝑏)𝑛 = 𝑎𝑛 × 𝑏𝑛 

because 
(𝑎𝑏)𝑛 = 𝑎𝑏 × 𝑎𝑏 × 𝑎𝑏 × … × 𝑎𝑏 (n times) = (𝑎 × 𝑎 × 𝑎 × … × 𝑎) × (𝑏 × 𝑏 × 𝑏 × … × 𝑏) (n times) 

 

     

• Power raised on a power 
(𝑎𝑚)𝑛 = 𝑎𝑚×𝑛 

example 

(𝑎2)3 = 𝑎2 × 𝑎2 × 𝑎2 (3 times) = 𝑎 × 𝑎 × 𝑎 × 𝑎 × 𝑎 × 𝑎 (6 times)= 𝑎6 
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P r o b l e m s  
 

 

1. Review: HW problems 

 

2. List powers of 2𝑛 and 3𝑛 and  for 𝑛 = 1 𝑡𝑜 8 

 

3. Express with powers of 10, multiply and state the answer in powers of 10,  with a prefix, in 

scientific notation,  the following number 

 

120 000 × 300 000 000 = 

 

4. Calculate in the most efficient way.   

 

a) 512 ∙ 5−11 = 

b) 53 ∙
53

55 = 

c) (−5)2 ∙ (−2)2 =  

d) (−12)3 ∙ 4−3 =  

 

5. Present as a power. 

a) (𝑥2)3  ;  (23)4  ;    ((
1

2
)

2
)

3

 

b) (
52×54

53×52)
2

  ;     (
100×1010

58×102 )
3

 

c) 𝑥5 ∙ (𝑥2)3   ;   (𝑥3)4: 𝑥8 

 

 

6. Represent the numbers with one but smaller base.  

a) 254             

b) 
644

164
 

c) (3 ∙ 27)3 

 

7. Simplify the following expressions.  

a) 
(−2)7−24

(−2)4
= 
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b) 
28∙36

24∙93
= 

c) 
26∙92∙142

42∙35∙7
= 

 

 

Arithmetic operations 
 

8. Open the brackets and simplify the expressions 

a) (𝑥 − 5)(2𝑥 + 1) = 

b) (𝑥 + 7)(𝑥2 − 2𝑥) = 

c) (2𝑦3 − 3𝑦 + 2)(𝑦 − 3) = 

d) (𝑥 + 3)(𝑥 − 3) − 𝑥(𝑥 − 2) = 

 

9. Simplify the following expressions using the power rules (from HW) 

a) 2−2(22 + 42) = 

b) 63 ( 2−3 + 3−3) = 

 

If time 
 

10. Find the unknown  

a) (32)𝑚 = 310 

b) (7𝑛)4 = 712 

c) 53 ∙ 𝑥 = 57 

d) 3𝑥 = 27 

 

 

 

 

                  

 

 


