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13. a) approximately 3.16 cm
 b) approximately 7.68 cm

14. 2.72 s

15. approximately 86 cm

16. a) solution B: 0.15 M
 b) solution A: 0.73 M

17. a) approximately 110 m
 b) approximately 38  013.3 m2

18. SA = 2π [h  (  √ 
___

   V ___ πh      )  +  (   V ___ πh   ) ] 
 = 2π [26 (  √ 

______

      26 465
 _____ 26π      )  +  (   26 465 _____ 26π   ) ] 

 = 2π[26(18.000  076) + (324.002  736)]

 = 2π[468.001  976 + 324.002  736]

 = 2π[792.004  712]

 = 4976.312  37

  The surface area of the cylinder is 4976 m2.

19. a) 2  b) 5

 c)   √ 
______________

     4 +  √ 
_________

    19 +  √ 
___

    36        =  √ 
____________

     4 +  √ 
_______

    19 + 6    

  =  √ 
________

    4 +  √ 
___

    25    

  =  √ 
______

    4 + 5  

  =  √ 
__

   9  

  = 3

      d)  
4
 √
________________

  13 +  
3
 √
__________

 22 +  
3
 √
____

 125       =  
4
 √
____________

  13 +  3 √
______

 22 + 5    

  =   
4
 √
_________

 13 +  3 √
___

 27    

  =  
4
 √
______

 13 + 3  

  =  
4
 √
___

 16  

  = 2

20. a)  
3
 √
___

  √ 
__

   7      =   (  √ 
__

    7   )     
1 __ 3   

  =   (  7     
1 __ 2    )     

1 __ 3  
 

  =  7     
1 __ 6   

 b)  
4
 √
____

  
3
 √
__

 52     =   (  3 √
__

 52   )      
1 __ 4  
 

 =   [  ( 52 )     
1 __ 3    ]   

    1 __ 4  

  =  5  (2) (   1 __ 3   )  (   1 __ 4   )  
 =  5     

1 __ 6   

 c)   (   1 __ 8   )       1 __ 10    d)    (   2 __ 5   )       1 __ 2   

21.  The expression  
4
 √
___

 x3   does not have a 
solution when x is negative. It is not 
possible to determine the even root of a 
negative number. Example: The expression    
4
 √
___

 x3   =  4 √
_____

 (−3)3   =  4 √
____

 −27   has no solution.

22.  The expression  
3
 √
___

 x4   always has a solution 
because when you raise a negative number 
to an even exponent, the result is always 
a positive number and then it is possible 
to take the cube root of the positive 
number.

23. a)  Example: For all non-perfect squares, 
the calculator screen shows 9 decimals.

 b)  Yes. Example: The square root of each 
non-perfect square is an irrational 
number since it cannot be expressed as a 
terminating or a repeating decimal.

Chapter 4 Review
4.1 Square Roots and Cube Roots
1. a) perfect square  b) perfect cube
 c) perfect square  d) perfect cube
 e) perfect square  f ) both

2. a) 

 
There is one group of 2 and one group of 7.

Therefore, the square root of 196 is (2)(7) = 14.

196

98

492 2

2

×××2 2 7 7

 b) 

 

×××××

64

32

16

8

4

2 2 2 2 22

2 2 2 2

2 2 2

2 2

2

256

128

22

2 2

2 2

2 2

2

×× 22

8

There are three equal groups of 2s.
Therefore, the cube root of 512 is (2)(2)(2) = 8.

88

2 2

512

2

2

2

2

2

2

2

×2



254 MHR • Answers 978-0-07-012733-3

3. a) 16  b) 13
 c) 30

4. 19 cm by 19 cm

5. a)  Area of floor = 81 ft2

Area of one tile: Convert from inches to 
feet: 6 in. = 0.5 ft
Area of tile in feet: (0.5)2 = 0.25 ft2

  Divide the area of the floor by the area 
of the tile to determine the number of 
tiles needed: 

   area of floor
 __________ area of tile   =   81

 ____ 0.25   = 324

 She will need 324 tiles.

 b)  324 × 1.38 = 447.12 The tiles will cost 
$447.12.

4.2 Integral Exponents
6. a)   1 __ 

a   6
   b) (3.5)7

 c)   (   b2
 ___ 

b−5   )  
 2

 =   b
(2)(2)
 ______ 

b(−5)(2)  

 =   b4
 ____ 

b−10  

 = b 4 − (−10)

 = b 4 + 10

 = b14

7. a)   1 __ 81   or 0.012 b) 2.097

 c) 3933.798

8.  a) approximately 11.56 g
 b) approximately 0.045 g
 c) approximately 11 840 g

9. a) 146 475 moose
 b) 158 925 moose
 c) 202 993 moose

10. a) approximately 331 177 moose
 b) approximately 64 783 moose

4.3 Rational Exponents 
11. a)  As a fraction: 

  (5−0.5)  
  3 __ 4  
  =   (  5    

−1 ___ 2    )     
3
 __ 4  
 

 =  5   (   
−1 ___ 2   )  (   3 __ 4   )  

 =  5    
−3

 ___ 8   

 =   1 __ 
 5      

3
 __ 8   
  

  As a decimal: 

  (5−0.5)  
  3 __ 4   

 =   ( 5−0.5 )  
 0.75

 
 = 5(−0.5) (0.75)

 = 5−0.375

 =   1 ____ 
5 0.375  

 b)  As a fraction:

   2.8  0.4
 _____ 

 2.8     
−1 ___ 2   

   =    2.8      
4 __ 10   
 ____ 

 2.8     
−1 ___ 2   

  

 =  2.8     
4
 

__
 

10
   −     

−1
 

___
 

2
  

  =  2.8     
4
 

__
 

10
   +   

5
 

__
 

10
   

 =  2.8     
9 __ 10   

  As a decimal:

   2.8 0.4
 _____ 

 2.8     
−1 ___ 2   

   =    2.8   0.4 
 _____ 

 2.8   −0.5 
  

 =  2.8   0.4 −(−0.5) 

 =  2.8   0.4 + 0.5 

 =  2.8   0.9 

 c)  (27x−2)    
−2 ___ 3    =  (27)    

−2 ___ 3     (x−2)    
−2 ___ 3    

 =  (   1 ___ 
 27    

2 _ 3   
   )   (  x   (−2)  

 (   −2 ___ 3   )    ) 
 =  (   1 ____ 

  
3
 √ ��  27  2   

   )  (  x    
4 _ 3    ) 

 =  (   1 __  3  2     )  (  x    
4 _ 3    ) 

 =    x    
4 __ 3   
 __ 9  

12.   (27x)    
−1 ___ 3     (9x)    

 1 __ 2    =    3x    
1 __ 2   
 ___ 

 3x    
1 __ 3    
  , not 243 x    (   

−1 ___ 3   +   1 __ 2   )  . 

The correct answer is  x     
1 __ 6   .

13. a)     8      
5
 __ 3   
 __ 

4  2
   =   

(23  )      
5
 __ 3   
 ____ 

 (2 2 )   
2
 
  

 =    2  (3) (   5 __ 3   )   _____ 
2(2)(2)  

 =   2
5
 __ 

24  

 = 25−4

 = 2
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 b)    125       
2 __ 3   
 ____ 

5−1   =   
 (5  3 ) 

    2 __ 3  
 
 ____ 

5−1  

 =    5  (3)  (   2 __ 3   )  
 _____ 

5−1  

 = 52−(−1)

 = 53

 = 125

 c)     9      
3
 __ 2   
 ___ 

 27      
1 __ 3   
   =   

 (32) 
      3 __ 2  
 
 ____ 

 (33) 
  1 __ 3  
 
  

 =   3
3
 __ 3  

 = 33−1

 = 32

 = 9

 d)     8      
2 __ 3   
 ___ 

 32      
4 __ 5   
   =   

 (23) 
  2 __ 3  
 
 ____ 

 (25) 
  4 __ 5  
 
  

 =    2
 
(3) (   2 __ 3   ) 

  _____ 

 2 
(5) (   4 __ 5   ) 

 
  

 =    2  2  __ 
 2  4 

  

 =  2  2−4 
 =  2  −2 
 =   1 __ 

 2  2 
  

 =   1 __ 4  

14. a) 15.5816  b) 0.0917
 c) 9.8821  d) 19.5313

15. $1651.05

16. approximately $525.28

17. 0.706 mg

4.4 Irrational Numbers
18. a)  

5
 √
___

 x   2    b)   (  5 √
____

 16 s    3   )   3 

 c)   (  4 √
__

   a    5
 __ 7      )   

3
   d)  3 √

___

   1 ___ 
5 a  4 

    

19. a)  x      
5
 __ 2     b)  5      

1 __ 2   

 c) 4 x      
3
 __ 5     d)  (4y)    

4 __ 3   

20. a)  √ 
____

  112    b)  √ 
____

  180  
 c) 3 

3
 √
__

   2   =  3 √
____

  (33)    
3
 √
__

   2   d)  3 √
_____

 −375  

 =  3 √
______

 (33)(2)   

 =  3 √
______

 (27)(2)  

 =  
3
 √
___

 54   

21.  a) 6 √ 
__

     7    b) 4 
3
 √
__

     6  
 c) 2 

4
 √
__

   3    d) 3 
3
 √
___

     15  

22. a)  Irrational numbers:   4 √ 
__

   5  
 ___ 2  ; Order:  

3
 √
____

  216  ,   4 √ 
__

  5  
 ___ 2   ,  

√ 
____

     0.25  , 0.2 
_
 3 

 b)  Irrational numbers:  
3
 √
___

 32  ; Order:   3 √ 
___

      25  
 ____ 4  , 

 
3
 √
___

 32  ,  √ 
____

     0.81  , 0. 
__

 49 

23. a) approximately 68 607.17 cm3

 b) approximately 4.5 cm

Chapters 1–4 Cumulative Review
1. 10 cm

2. a) 92 500 mm2 b) 0.0097 m2

 c) 74 322.432 cm2

3. a) perfect cube b) both
 c) perfect cube d) perfect square  
 e) neither

4. a)  hypotenuse : ZX; adjacent side: ZY; 
opposite side: XY

 b)  hypotenuse: ST; adjacent side: SR; 
opposite side: RT

 c)  hypotenuse: ML; adjacent side: MN; 
opposite side: LN

5. a) 2     13
 __ 16   in.; 7.1 cm b) 3.52 cm; 1.4 in.

6. 17.76 lb; 6 bags

7. a) 

2

3

β

β = 56°

 b) 
1

4 θ

θ = 14°

 c) 

4 7

A

A = 35°

 d) 

3

5

C

C = 53°


