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Topics: Multiplication and division of powers with the same base,  power of a product.
 

• Powers notation 
General notation (n is a whole number): 
 
𝑎𝑎𝑛𝑛 = 𝑎𝑎 × 𝑎𝑎 × 𝑎𝑎 × … × 𝑎𝑎 (n times).      𝑎𝑎 𝑖𝑖𝑖𝑖 𝑐𝑐𝑎𝑎𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑡𝑡ℎ𝑐𝑐 𝑏𝑏𝑎𝑎𝑖𝑖𝑐𝑐, and 𝑛𝑛 − 𝑡𝑡ℎ𝑐𝑐 𝑐𝑐𝑒𝑒𝑒𝑒𝑒𝑒𝑛𝑛𝑐𝑐𝑛𝑛𝑡𝑡 
 
Special cases: 
𝑎𝑎0 = 1   read: a-to-the-zero 
𝑎𝑎1 = 𝑎𝑎   is just itself ‘a’ 
𝑎𝑎2 = 𝑎𝑎 × 𝑎𝑎  read: a-squared 
𝑎𝑎3 = 𝑎𝑎 × 𝑎𝑎 × 𝑎𝑎 read: a-cubed  

• Multiplication and division of powers with the same base 
 

𝑎𝑎𝑛𝑛𝑎𝑎𝑚𝑚 = 𝑎𝑎𝑛𝑛+𝑚𝑚 
 
Because:                     𝑎𝑎𝑛𝑛𝑎𝑎𝑚𝑚 = (𝑎𝑎 × 𝑎𝑎 × 𝑎𝑎… ) × (𝑎𝑎 × 𝑎𝑎 × 𝑎𝑎… ) = 𝑎𝑎 × 𝑎𝑎 × 𝑎𝑎 × 𝑎𝑎… .. 
                                                         
                                                                  n-times           m-times                    n+m times 
 
 𝑎𝑎𝑛𝑛:𝑎𝑎𝑚𝑚 =  𝑎𝑎

𝑛𝑛

𝑎𝑎𝑚𝑚
= 𝑎𝑎𝑛𝑛−𝑚𝑚    if 𝑛𝑛 > 𝑚𝑚     or   𝑎𝑎

𝑛𝑛

𝑎𝑎𝑚𝑚
= 1

𝑎𝑎𝑚𝑚−𝑛𝑛    if 𝑚𝑚 > 𝑛𝑛 

𝑎𝑎𝑛𝑛 =
1
𝑎𝑎−𝑛𝑛

 

𝑎𝑎−𝑛𝑛 =
1
𝑎𝑎𝑛𝑛

 
 

Then we define  
𝑎𝑎𝑛𝑛

𝑎𝑎𝑛𝑛
= 𝑎𝑎𝑛𝑛−𝑛𝑛 = 𝑎𝑎0 = 1 

 
• Power of a product 

(𝑎𝑎𝑏𝑏)𝑛𝑛 = 𝑎𝑎𝑛𝑛 × 𝑏𝑏𝑛𝑛 
because 
(𝑎𝑎𝑏𝑏)𝑛𝑛 = 𝑎𝑎𝑏𝑏 × 𝑎𝑎𝑏𝑏 × 𝑎𝑎𝑏𝑏 × … × 𝑎𝑎𝑏𝑏 (n times) = (𝑎𝑎 × 𝑎𝑎 × 𝑎𝑎 × … × 𝑎𝑎) × (𝑏𝑏 × 𝑏𝑏 × 𝑏𝑏 × … × 𝑏𝑏) (n times) 
 
     

 
P r o b l e m s  
 
 

1. Review: HW problems 
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2. Write the product as a power. 

a) 52 ∙ 53  

b) 72 ∙ 75 ∙ 7  

c) 𝑎𝑎2 ∙ 𝑎𝑎4 ∙ 𝑎𝑎 

d) 22 ∙ 64 

e) 81 × 36 

 
 

3. Find the prime factorization and write as a product of powers 

a) 225             

b) 72 

c) 720 ∙ 54 

 
4. Calculate using the rules for the product of powers. 

a) 23 ∙ (2 + 22) 

b) 0.33 ∙ (0.32 − 0.3) 

c) if 𝑒𝑒 + 𝑦𝑦 =  4           2 ∙ 3𝑥𝑥 ∙ 3𝑦𝑦       

d) (𝑒𝑒 + 2)(𝑒𝑒 − 2) 

 
Division 
 

5. Calculate  

a) 25: 23  

b) 5−2 ∙ 53  

c) 73

75
 

d) 315

35.36
 

e) 39.75

76.38
          

f) 2−3 ∙ (2 + 22) 
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Power of a product 
 

6. The side of a square is 𝑎𝑎 cm. By what factor will the area increase if the side is 3 times larger than 
before? 

 
 
 
 

7. Represent the expression as a product of powers. 

a) (5 ∙ 10)2 

b) (3 ∙ 10)3 

c) (5 ∙ 0.1)2 

 
8. Calculate most efficiently.  

a) 24 ∙ 54 

b) 0.515 ∙ 215 

 
9. Powers of 10. 

a) Write the following numbers as powers of 10 
10          100          1000            10 000            100 000         1 000  000 

 
b) Using the powers of 10, write the numbers as a sum of powers of 10 

3 848 

62 017 

c) The speed of light is 3 ∙ 108 𝑚𝑚𝑐𝑐𝑡𝑡𝑐𝑐𝑚𝑚𝑖𝑖/𝑖𝑖𝑐𝑐𝑐𝑐𝑒𝑒𝑛𝑛𝑐𝑐. How many meters does the light pass in one 
second? How many kilometers in one second? 

 
 
 

10. Many chemical elements are radioactive. This means that its quantity is reduced by half over some 
time period, called half-life. The radioactive element Francium (Fr) has a half-life of about 20 
minutes. How much of the initial quantity will be left after 1 hour? 
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