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A sphere has volume 425 m3.
What is the radius of the sphere to the nearest tenth of a metre?

SOLUTION

The volume V of a sphere with radius r is given by the 

formula: V r3. Substitute V 425, then solve for r.

425 r3

3(425) 3( r3)
1275 4 r3

r3

r

r 4.6640…

The radius of the sphere is approximately 4.7 m.
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Example 4 Solving Problems Using the Exponent Laws

CHECK YOUR UNDERSTANDING

4. A cone with height and radius
equal has volume 18 cm3. What
are the radius and height of the
cone to the nearest tenth of a
centimetre?

[Answer: approximately 2.6 cm]

1. Suppose you want to evaluate an algebraic expression for particular values
of the variables. Why might it be helpful to simplify the expression first?

2. When you simplify an expression, how do you know which exponent law
to apply first?

Discuss the Ideas

3. Simplify.
a) x3 · x4 b) a2 · a 5

c) b 3 · b5 d) m2 · m 3

4. Write as a single power.
a) 0.52 · 0.53 b) 0.52 · 0.5 3

c) d)
0.52

0.5 3

0.52

0.53

A 5. Simplify.

a) b)

c) n6 n5 d)

6. Simplify.
a) (n2)3 b) (z2) 3

c) (n 4) 3 d) (c 2)2

a2

a6

x2

x5

x4

x2

3 (1275/(4 ))x

How do you know that the
length of the radius is an
irrational number?

Multiply each side by 3.

Divide each side by 4 .

To solve for r, take the cube root of each side
by raising each side to the one-third power.

Use the power of a power law.

Exercises
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7. Write as a single power.

a) b)

c) d)

8. Simplify.

a) b)

c) d)

e) (ab)2 f) (n2m)3

g) (c3d 2)�4 h) (xy�1)3

9. Simplify. State the exponent law you used.
a) x�3 · x4 b) a�4 · a�1

c) b4 · b�3 · b2 d) m8 · m�2 · m�6

e) f)

g) h)

10. Evaluate.

a) · b) · 

c) · d) · 

e) f)

g) h)

11. Simplify. Explain your reasoning.
a) (x�1y�2)�3 b) (2a�2b2)�2

c) (4m2n3)�3 d)

12. A cone with equal height and radius has
volume 1234 cm3. What is the height of the
cone to the nearest tenth of a centimetre?

13. A sphere has volume 375 cubic feet.What is the
surface area of the sphere to the nearest square foot?
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14. Simplify. Which exponent laws did you use?

a) b)

15. Evaluate each expression for a � �2 and b � 1.
Explain your strategy.
a) (a3b2)(a2b3) b) (a�1b�2)(a�2b�3)

c) d)

16. Simplify.

a) · b) �

c) d)

17. Identify any errors in each solution for
simplifying an expression. Write a correct
solution.

a) (x2y�3)( y�1) � x2 · · y�3 · y�1

� x1 · y3

� xy3

b) �

�

18. Explain how to use a measuring cylinder
containing water to calculate the diameter of a
marble that fits inside the cylinder.

19. Identify the errors in each simplification.
Write the correct solution.

a) � (m�5 . n5)�6

� m30 . n30

� (mn)30

b) . � r 1. s�1.
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