
Powers and Scientific Notation 

 

 
 
 
 
 
 
 
  

 
 
 
 
 
 
 
 

 
 
 
 
 
 
  
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

POWERS AND 

SCIENTIFIC NOTATION 

BIG IDEAS: 

• Any number (except 0) to the power of 0 is equal to 1      =
0 1a    ≠( 0)a  

• a-b is equal to the reciprocal of ab                                      −
=

1b

b
a

a

  

• A number written in scientific notation has a coefficient (with one digit in 

front of the decimal point) multiplied by a power of 10 

LEARNING GOALS AND SKILL DEVELOPMENT: 

You know you have met the goals for this lesson when you can: 
 

 

 LEARNING GOALS 
ANCHOR 

QUESTIONS 
 SKILL BUILDING 

QUESTIONS 

E
M

E
R

G
IN

G
 Explain the meaning of an exponent  1 

 
1 2 3 4 

Evaluate an expression involving positive or zero exponents  4, 5 
 

5 6 9 10 

Determine if a given number is expressed correctly in scientific 
notation  

18 
 

11 18 19  

  
 

    

 

 LEARNING GOALS 
ANCHOR 

QUESTIONS 
 SKILL BUILDING 

QUESTIONS 

E
V

O
L

V
IN

G
 Evaluate an expression involving negative exponents  7, 13 

 
7 8 12 13 

Arrange powers from least to greatest 16 
 

14 15 16 17 

Convert numbers between scientific notation and standard 
notation 

23, 24 
 

20 21 22 23 

 
  

24    

 

 LEARNING GOALS 
ANCHOR 

QUESTIONS 
 SKILL BUILDING 

QUESTIONS 

E
X

T
E

N
D

IN
G

 

Arrange numbers in scientific notation and standard notation in 
order from least to greatest  

26 
 

25 26 27 28 

Solve real-world problems involving scientific notation 27 
 

    

Explain why a power with a base of 0 and a negative exponent 
cannot be evaluated  

28 
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BUILD YOUR SKILLS  

 

1.  What does 47  mean? 

 

 

2.  Which is greater, 43  or 
3

4 ? Explain. 

 

 

3.  How many times greater is 78  than 68 ? Explain. 

 

 

4.  Evaluate. 

 

  a)  2 24 5+         b)  3 22(3) 3−           c)  ( )4 6
5 3 2−         d)  ( )

2
2

5               e)  ( ) ( )3 2
4 2 4 3−       

 

  f)  ( )
2

2−         g)  ( )
3

2−         h)  
4

2−         i)  ( )
4

2−         j)  ( )
2

4 2
2 3−        k)  ( )

2
2 4

3 2−       

 

 

5.  Continue the pattern to fill in each box. Use fractions to express values that are less than 1. 

 

 

4

3

2

1

0

1

2

a) 10 10000

10 1000

10 100

10

10

10

10

−

−

=

=

=

=

=

=

=

                 

4

3

2

1

0

1

2

b) 2 16

2 8

2 4

2

2

2

2

−

−

=

=

=

=

=

=

=

                 

4

3

2

1

0

1

2

c) 3 81

3 27

3 9

3

3

3

3

−

−

=

=

=

=

=

=

=

                 

4

3

2

1

0

1

2

d) 4 256

4 64

4 16

4

4

4

4

−

−

=

=

=

=

=

=

=

 

 

 

6.  Evaluate. 

 

  a)  17           b) 07           c)  1( 16)−           d)  0( 25)−           e)  

0
6

7

 
 
 

          f)  50           g)  10  

 

 

7.  Evaluate. Use fractions to express values that are less than 1. 

 

  a)  15−         b)  25−         c)  17−         d)  27−         e)  310−         f)  
3

2
−

        g)  33−         h)  43−  

 

 

8.  Which is greater, 36−  or 46− ? Explain. 
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9.  Explain the meaning of 45 10×  and evaluate this expression. 

 

 

10.  Explain the meaning of 34 10−
×  and evaluate this expression. 

 

 

11.  Identify which of the following values are correctly expressed in scientific notation. 

 

 a)  75.23 10×      b)  129 10×      c)  852.31 10×      d)  71.6 12−
×      e)  118.0 10−

− ×      f)  1114 10×   

 

 

12.  Express each of the following as a power of 5. 

 

 a)  5       b)  25       c)  125        d)  
1

5
       e)  

1

25
       f)  

1

125
       g)  

1

5 5 5 5× × ×
       h)  

7

1

5
 

 

13.  Evaluate. Use fractions to express values that are less than 1. 

 

 a)  
2

4          b)  
2

4
−

           c)  2( 4)−         d)  2( 4)−
−         e)  

2
4−            f)  

2
4

−
−          g)  

3
4       

 h)  
3

4
−

        i)  3( 4)−         j)  3( 4)−
−         k)  

3
4−             l)  

3
4

−
−         m)  0( 4)−         n)  

0
4−     

 

 

14.  Show that 
4 5

1 1
− −

=  

 

 

15.  Evaluate. 

 

 a)  
3

1                   b)  3( 1)−             c)  4( 1)−             d)  
3

1
−

              e)  3( 1)−
−       

 f)  4( 1)−
−             g)  

3
1−                h)  

4
1−                i)  

3
1

−
−             j)  

4
1

−
−  

 

 

16.  Arrange the following powers from least to greatest.  

 
36           57−           

3
14

−
          0( 128)−        37           75−           63           

4
12

−
 

 

17.  Express without negative exponents. 

 

  a)  2
a

−               b)  1
b

−             c)  4
c

−             d)  7
d

−   

 

 

18.  Marcia claims that the number 16 000 000 000 is written as 916 10×  in scientific notation. Is 

Marcia’s claim correct? Explain. 

 

 

19.  When Saturn is closest to Earth, the two planets are approximately 
91.2 10×  km apart. Express this distance in standard notation.  
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20.  Alpha particles are emitted when radioactive Plutonium-239 decays. The mass of an alpha 

particle is 286.645 10−
×  kilograms. Express this mass in standard notation.  

 

 

21.  The Andromeda Galaxy, which is the closest galaxy to our Milky Way galaxy, contains at least 

200 000 000 000 stars. Express this number using scientific notation. 

 

 

22.  Violet light has the shortest wavelength of all visible light, 

measuring 0.0000004 metres. Express this wavelength in 

scientific notation. 

 

 

23.  Express each of the following values in standard notation. 

 

 a)  58 10×         b)  82.9 10− ×         c)  36.54 10−
×         d)  119 10−

×         e)  97.562 10−
×  

 

 

24.  Express each of the following values in scientific notation. 

 

  a)  5000000000        b)  0.000000007       c)  65200000−        d)  0.0000000000008745 

 

 

25.  State which value is greater. 

 

 a)  76 10×  or 67 10×                 b)  48 10−
×  or 38 10−

×             c)  35 10− ×  or 35 10−
×           

 d)  89 10− ×  or 98 10− ×             e)  65 10−
×  or 56 10−

×             f)  34 10−
− ×  or 43 10−

− ×    

 

 

26.  Arrange the following values from least to greatest.  

 

 0.0002       152.35 10− ×        128.25 10×          43.5 10−
×        82 541 236 454 125         128 10×   

 

 

27.  About 71% of Earth’s surface is water. The total surface area of Earth is approximately  

510 million square kilometres. Express Earth’s water surface area in scientific notation. 

 

 

28.  Explain why 30−  cannot be evaluated. 

   
 

  



Powers and Scientific Notation 

1

0

1

2

a) 10 10

10 1

1
10

10

1
10

100

−

−

=

=

=

=

                 

1

0

1

2

b) 2 2

2 1

1
2

2

1
2

4

−

−

=

=

=

=

                 

1

0

1

2

c) 3 3

3 1

1
3

3

1
3

9

−

−

=

=

=

=

                 

1

0

1

2

d) 4 4

4 1

1
4

4

1
4

16

−

−

=

=

=

=

 

CHECK YOUR UNDERSTANDING 

 

1.  47  means 7 7 7 7× × ×  

 

2.  43  is greater than 
3

4  since 43 3 3 3 3 81= × × × =  and 34 4 4 4 64= × × =  

 

3.  78  is 8 times greater than 68  since ( )7 68 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8= × × × × × × = × × × × × × = ×  

 

4.  a)  41    b)  45    c)  85    d)  625   e)  4−      f)  4    g)  8−     h)  16−     i)  16   j)  49     k)  49 

 
   

5.   
 

 
 

 
 

 
 

 
 

6.  a)  7     b)  1     c)  16−      d)  1     e)  1     f)  0     g)  0 

 

7.  a)  
1

5
     b)  

1

25
     c)  

1

7
     d)  

1

49
     e)  

1

1000
     f)  

1

8
     g)  

1

27
     h)  

1

81
 

 

8.  36−  is greater than 46−  since 3 1
6

216

−
=  and 4 1

6
1296

−
= . 

 

9.  45 10×  means that 5 is multiplied by 10 four times, thereby moving the decimal point four places 

to the right. That is, 5 is multiplied by 10 000. The expression is equal to 50 000. 

 

10.  34 10−
×  means that 4 is divided by 10 

1
or multiplied by

10

 
 
 

 three times, thereby moving the 

decimal point three places to the left. That is, 4 is divided by 1000 
1

or multiplied by 
1000

 
 
 

. 

The expression is equal to 0.004 . 

 

11.  a, b and e         

 

12.  a)  15      b)  25      c)  35      d)  15−      e)  25−      f)  35−      g)  45−      h)  75−  

 

13.  a)  16        b)  
1

16
        c)  16            d)  

1

16
         e)  16−          f)  

1

16
−        g)  64      

       h)  
1

64
       i)  64−        j)  

1

64
−        k)  64−        l)  

1

64
−        m)  1             n)  1−  

A
N

S
W

E
R

S
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14.  
4

4

1 1
1 1

1 1

−
= = =  and 5

5

1 1
1 1

1 1

−
= = = . Since 

4
1

−
 and 

5
1

−
 are both equal to 1, 

4 5
1 1

− −
= . 

 

15.  a)  1     b)  1−      c)  1     d)  1     e)  1−      f)  1     g)  1−      h)  1−      i)  1−      j)  1−  

 

16.  75− , 
4

12
−

, 57− , 
3

14
−

, 0128 , 36 , 37 , 63              

 

17.  a)  
2

1

a
     b)  

1

b
     c)  

4

1

c
     d)  

7

1

d
   

 

18.  Marcia’s claim is incorrect. To be properly expressed in scientific notation, the first part of the 

product should have only one non-zero digit in front of the decimal point. The correct notation 

would be 101.6 10× .  

 

19.  1 200 000 000 km             

 

20.  0.0000000000000000000000000006645 kg 

 

21.  112 10×             

 

22.  74 10−
×  m 

 

23.  a)  800 000     b)  290000000−      c)  0.00654     d)  0.00000000009     e)  0.000000007562 

 

24.  a)  95 10×      b)  97 10−
×      c)  76.52 10− ×      d)  138.745 10−

×  

 

25.  a)  76 10×      b)  38 10−
×      c)  35 10−

×      d)  89 10− ×      e)  56 10−
×      f)  43 10−

− ×  

 

26.  152.35 10− × ,  0.0002,  43.5 10−
× ,  128 10× , 128.25 10× ,  82 541 236 454 125,      

 

27.  83.621 10×  km2        

 

28.  3 1 1
0

0 0 0 0

−
= =

× ×
, which is undefined since we cannot divide by 0.  

 

A
N

S
W

E
R

S
 


