
 6. a)   1 _ 
x8

   b) s6 

c) (-2.6)6 d) (4k)5

 7. a) 81 b) 0.0370 

c) 0.4823 d) 
x2

 __ 1 048 576  

 8. a) 1.03 m b) 5 bounces
 9. a) 15.625 g b) 8000 g
 10. a) 1470; 1543; 1620; 1400(1.05)n 

b) 3369 c) 1209

 11. a)   (  1 _ x  )   
  1 _ 
3
  
  b) 4

c)   1 _ 
8g6

   d) 8t7

 12. a) (3)(3) = 9
b) Example: A negative exponent in the 

numerator is a positive exponent in the 
denominator.

 13. a) 7.3004 b) 0.1111 
c) 0.001 d) 45.2548

 14.  27    
2 _ 
3
    = 9, not 18;  9x    

8 _ 
3
   

 15. $7785.51
 16. 0.166 km
 17. $465 658.88

 18. a)  
5
 √ 

__
 x3   b)  3 √ 

______

 (27t2)2   c)   √ 
___

   
g3

 _ 
18

    

 19. a)  (xp)    
5 _ 
2

    b)  2    
5 _ 
3
    c) 3 ( x    

4 _ 
5
   ) 

 20. a)   √ 
____

 108   b)   √ 
___

 40  
c)  3 √ 

____
 320   d)  3 √ 

_____
 -16  

 21. a) 6  √ 
__

 5   b) 8  √ 
__

 3  
c) 4 3 √ 

__
 2   d) 2 4 √ 

__
 3  

 22. a) Irrational numbers:   π _ 
3
  ,   √ 

___
 0.9  ,  5 √ 

___
 96  ;

   Order:  5 √ 
___

 96  ,   π _ 
3
  ,   √ 

___
 0.9   , 0. 

___
 24 

b) Irrational number:  18    
1 _ 
2

   ;

Order: 6. 
__
 2 , 2 3 √ 

___
 27  ,   √ 

___
 36  ,  18    

1 _ 
2

   
 24. a) 9.8 cm b) 452.4 cm2

Chapter 4 Practice Test, pages 199 to 201

 1. D
 2. A
 3. D
 4. C
 5. A
 6. A
 7. B
 8. a) (2)(2)(2) = 8 while (3)(3)(3) = 27, so the cube 

root of 10.648 is closer to 2.
b) 2.2 m by 2.2 m by 2.2 m

 9. Example: An irrational number cannot be made 
into a ratio or fraction, so it cannot be rational.

 10. a) 13 cm by 13 cm b) 4.3 cm

 11. Subtract the exponents in step 2;   1 _ 
2
  

 12. 31.25 g
 13. 224.8 km
 14. a) 1580 b) 1758
 15. a) Convert the numbers to decimals and order on 

the number line.
b) Change all mixed radicals to entire radicals 

and compare.
c) 6  √ 

__
 3  , 4  √ 

___
 12  , 3  √ 

___
 27  , 3  √ 

___
 48  

Chapter 5

5.1 Multiplying Polynomials, pages 209 to 213

 1. a) 

 x2 + x - 6
b) 

 6x2 - 11x + 4
c) 

 x2 - 7x + 10
d) 

 x2 + 6x + 9
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e) 

 x2 + 11x + 28
f) 

 2x2 - 11x + 15
 2. a) 2x2 + 3x - 2 b) 2x - 1 by x + 2
 3. a) x2 + 3x - 10 b) x2 - 6x + 9 

c) c2 - d2 d) 4x2 + 5xy + y2

e) y2 + 6y + 9 f) 24j2 - 6k2

 4. a) 3x3 - 5x2 + 8x b) 7ab2 + ab - a
c) 6x3 - 22x2 + 36 d) 10x3 + 3x2 - 14x + 5
e) 12s4 - 5s3 + 22s2 + 6s
f) 2y 4 + 11y3 + 21y2 + 11y - 5

 5. a) B b) H c) F d) D
  e) J f) E g) A h) G
 6. a) 6n2 - 9n + 8 b) -7f 2 + 4f - 29

c) 9b2 - 8bd + 7d2 d) 40x2 - 90x - 50
e) 14a2 - 35ac - 28c2

f) 4y 4 - 14y3 - 53y2 - 41y - 6
 7. A = (x + 4)(x + 4); A = x2 + 8x + 16
 10. A = (x - 7)(x - 4); A = x2 - 11x + 28
 11. A = π(3x + 2)2; A = 9πx2 + 12πx + 4π

 12. a) No. Step 3 is incorrect.
b) Example: p = 1, -5 ≠ -15

 13. a) 13

9

y

x

9 + y

13 + x

b) A = (y + 9)(x + 13) c) 154 m2

 14. a) x + 2 by x - 1 b) A = (x + 2)(x - 1)
c) The new rug has the greater area by 1 ft2.

 15. a) A = (3x + 8)(2x + 4) = 6x2 + 28x + 32
b) 1232 cm2

 16. a) In the check, the left side does not equal the 
right side.

b) In step 1, André multiplied -4 and 5 to 
get +20. This is actually equal to -20.

 17. a) As the price of a burger increases, the average 
number of burgers sold decreases.

  b) p =   550 - b __ 
100

   c) R =   550n - bn  __ 
100

  

 18. a) The product of the fi rst and last numbers is 2 
less than the product of the middle numbers.

b) n + 1, n + 2, n + 3
c) Example: The fi rst and last product is n2 + 3n; 

the middle product is n2 + 3n + 2. I noticed 
that the product of the middle values is 2 
more than the product of the fi rst and last 
values.

 19. a) 3t + 4 b) 1530

5.2 Common Factors, pages 220 to 223

 1. a) 20: 1, 2, 4, 5, 10, 20; 30: 1, 2, 3, 5, 6, 10, 15, 
30; GCF: 10

b) 28: 1, 2, 4, 7, 14, 28; 40: 1, 2, 4, 5, 8, 10, 20, 
40; GCF: 4

c) 30: 1, 2, 3, 5, 6, 10, 15, 30; 48: 1, 2, 3, 4, 6, 8, 
12, 16, 24, 48; GCF: 6

d) 36: 1, 2, 3, 4, 6, 9, 12, 18, 36; 27: 1, 3, 9, 27; 
GCF: 9

 2. a) 12 b) 48 c) 27
  d) 2 e) 25
 3. a) 48 b) 60 c) 90
  d) 150 e) 132
 4. a) 3ab b) 27m2n c) 8x2y2

 d) 4a2c e) p3q3

 5. a) 5(x + 3) b) y(3y - 5)
c) w2(x + y - z) d) 6ab(a2 - 3b)
e) 3x(3x2 - 4x + 2)

 6. a) 3ab b) s2 - 5 c) d - 7
  d) 8x - 1 e) 4xy
 7. a) (y - 2)(3y + 4) b) (a - 4)(5a - 2)

c) (c - 4)(2x + 7) d) (x - 3)(3x - 8)
e) (2y + 1)(y3 - 5)

 8. 36 cm
 9. Example: When you list the factors of a number, 

you list all the numbers that divide evenly into 
the number. When you list the multiples of a 
number, you list the products of the number and 
all natural numbers.
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 10. a) 3x + 9; 3 by x + 3; 3(x + 3)
b) 2x2 + 3x; x by 2x + 3; x(2x + 3)

 11. Example:
a) 6x2 + 18x b) 8a2b - 4ab
c) 4m4n2 + 6m3n3 - 10m3n2

 12. a) Incorrect: 3x ÷ 3x ≠ 0;
Correct: 3x(5x - 1)

b) Incorrect: (x - 2) ÷ (x - 2) ≠ 0; 
Correct: (x - 2)(5x - 1)

c) Incorrect: GCF ≠ 9ab; 
Correct: 9a2b2(b - 3 + 9ab)

d) Incorrect: factoring incomplete; 
Correct: 2(x + 4)(2f + 1)

e) Incorrect: expression not simplifi ed; 
Correct: 2(p2 - 7p -5)

 13. 6
 14. 4r 2(4 - π)
 15. 6 in. by 6 in.
 16. Example: 15x by x + 2
 17. 3484, 5226
 18. a) (2x + 5)2 + (2x + 2)2 + (2x - 1)2

b) 12x2 + 24x + 30 c) 6(2x2 + 4x + 5)
 19. a) SA = b(b + 2s) b) 65 cm2

c) Example: The surface areas are the same, 
but the equations used to calculate them are 
different.

d) Example: It is less complicated to fi nd the 
surface area using the factored form.

5.3 Factoring Trinomials, pages 234 to 237

 1. a) x2 + 4x + 3; (x + 1)(x + 3)
b) x2 + 2x + 1; (x + 1)(x + 1)
c) x2 + x - 2; (x + 2)(x - 1)
d) x2 + 5x + 4; (x + 4)(x + 1)

 2. a) (2x + 3)(x + 1) x + 1

2x + 3

b) (3x + 4)(x + 1)

x + 1

3x + 4

c) (3x - 2)(x + 3)

x + 3

3x - 2

d) (3x + 4)(2x + 1)

2x + 1

3x + 4

 3. a) 5 and 9 b) -2 and -3 
c) 5 and -2 d) -10 and 2

 4. a) (x + 2)(x + 5) b) (j + 3)(j + 9)
c) (k + 4)(k + 1) d) not factorable
e) (d + 6)(d + 4) f) not factorable

 5. a) (m - 5)(m - 2) b) (s + 5)(s - 2)
c) (f - 6)(f - 1) d) (g - 7)(g + 2)
e) (b - 4)(b + 1) f) 2(r - 3s)(r - 4s)

 6. a) (2x + 5)(x + 1) b) (3y + 8)(2y + 1)
c) (3m + 4)(m + 2) d) not factorable
e) (4q + 3)(3q + 2) f) (3x + y)(x + 2y)

 7. a) (4x - 3)(x - 2) b) not factorable
c) (x - 2)(x - 3) d) (2m - 3)(m + 3)
e) 3(2x + y)(x - y) f) (4y - 1)(3y + 1)
g) (6c - 5d)(c + 2d) h) (k + 3)(4k + 3)
i) (a + 3b)(a + 8b) j) (6m + n)(m + 2n)

 8. a) x + 10 and x + 8; 25 cm by 23 cm
b) 3x + 8 and 2x - 1; 53 cm by 29 cm

 9. Example:
a) 7, 8 b) 4, 5
c) 2, 7 d) 3, 9
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 10. Example:
  a) 8, 9 b) 9, 20 c) -2, -3 d) 8, 15
 11. Example:
  a) ±8, ±17 b) ±20, ±28 c) ±13, ±23
 12. Example:
  a) k = 2 b) k = 2 c) k = 2
 13. Example: 
  a) 5x2 + x + 16

b) No two numbers multiply to 80 and add to 1.
 15. h = -(t - 5)(5t + 2); 34 m
 16. (40 - 2x); (18 + x)
 17. any three of the following values: -16, -11, -8, 

8, 11, 16
 18. 12x + 20y. Factor the expression and then 

multiply the length of a single side (factor) by 4.
 19. First factor out 3. Then, factor the new expression 

10x2 - 13xy - 3y2; 3(5x + y)(2x - 3y)
 20. a) rectangle b) 2x - 1 by 4x + 7
 21. Example: For factorable trinomials, the 

operations of factoring the trinomial and 
multiplying the resulting binomials are 
opposite operations. For example, the product 
of (x + 5)(x - 3) results in the trinomial 
x2 + 2x - 15, and the result of factoring the 
trinomial x2 + 2x - 15 is (x + 5)(x - 3).

5.4 Factoring Special Trinomials, 
pages 246 to 251

 1. a) (x + 2)(x - 2) b) (2x + 3)(2x - 3)
c) (x + 4)(x + 4) d) (x - 3)(x - 3)

 2. a) x2 - 64 b) 4x2 - 25
c) 9a2 - 4b2 d) 3t2 - 75

 3. a) x2 + 6x + 9 b) 25a2 - 30ab + 9b2

c) 4h2 + 12h + 9 d) 5x2 - 20xy + 20y2

 4. a) m2 - y2 = (m - y)(m + y)
b) 16r6 - 81 = (4r 3 - 9)(4r 3 + 9)
c) x2 - 12x + 36 = (x - 6)2

d) 4x2 + 20x + 25 = (2x + 5)2

e) 25x2 + 70x + 49 = (5x + 7)(5x + 7)
 5. a) (x + 4)(x - 4) b) (b + 11)(b - 11)

c) not factorable d) (3a + 4b)(3a - 4b)
e) (6c + 7d)(6c - 7d) f) not factorable
g) not factorable h) (10 + 3t)(10 - 3t)

 6. a) (x + 6)(x + 6) b) (x + 5)(x + 5)
c) not factorable d) (m - 13)(m - 13)
e) (4k - 1)(4k - 1) f) (7 - m)(7 - m)
g) not factorable h) (6a + 7)(6a + 7)

 7. a) 5(t2 - 20) b) 10xy(x + 3)(x - 3)
c) 4(x2 - 12x + 9) d) 2x(3x + 2)(3x + 2)
e) (x2 + 4)(x + 2)(x - 2) f) (x + 3)2(x - 3)2

 8. a) ±10; (x + 5)2; (x - 5)2

b) ±20; (a + 10)2; (a - 10)2

c) ±70; (5b + 7)2; (5b - 7)2

d) ±132; (6t +11)2; (6t - 11)2

 9. a) -16b is not a perfect square term. 
b) There are no pairs of integers that have a 

product of -12 and a sum of -7. 
c) The trinomial is not of the form 
 (ax)2 - 2abx + b2. 
d) 49t2 + 100 is not a difference of squares.

 11. a) 280 b) 460 c) 600 d) -600
 13. (x + y)(x - y)
 14. a) π(r + 4)2 - πr 2 b) 8π(r + 2)

c) 201.1 cm2

 15. a)   [3(2x - 3)]2 - (2x - 3)2 
  = [3(2x - 3) - (2x - 3)][3(2x - 3) + (2x - 3)], 

or [4x - 6][8x - 12]
b) 32x2 - 96x + 72
c) Example: x = 1; 8 = 8

 16. Example: The top striped rectangle has an area 
of x(x - y). The bottom striped rectangle has an 
area of y(x - y). Adding these areas gives the 
difference between the areas of the larger and 
smaller squares. The difference of squares is 
x2 - y2 = (x - y(x + y).

 17. 28 - 8x
 18. 6x + 10
 19. a) Never true. (-b)2 ≠ -b2

b) Sometimes true. It is true if a = 0 or b = 0.
c) Sometimes true. When b = 0, 

a2 - 02 = a2 - 2a(0) + 02

a2 = a2

d) Always true. (a + b)2 = a2 + 2ab + b2.
 20. Rahim is correct; 4(4x2 + y2) cannot be factored 

further.
 21. x + 3y by x - 3y by xy - 7
 22. 16x2 - 52x + 36
 23. a) x2 - y2 = x + y  

Factor as a difference of squares to get x - y = 1.
b) any pair of consecutive integers from 11 to 20, 

for example 11 and 12, 12 and 13, and so on
 24. a) b = 2  √ 

__
 c   b) b = 2  √ 

___
 ac  

 25. b

a

b

a

 (a - b)(a + b) = a2 - ab + ab - b2 = a2 - b2
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 26. x2 + 2bx + b2 has factors (x + b)2 and 

x2 - 2bx + b2 has factors (x - b)2.
 27. 302 - 1 = 899; 602 - 1 = 3599

a) Example: a2 - b2 = (a + b)(a - b) represents 
a difference of squares and also the product 
of two numbers that differ by 2. In this 
case, the average of a and b represents half 
the difference between the numbers. Since 
the two numbers differ by 2, adding 1 to 
the average gives the larger number and 
subtracting 1 gives the smaller number.

b) Square the average of the two numbers and 
subtract 9.

c) (average - 3)(average + 3)

Chapter 5 Review, pages 252 to 253

 1. a) 

x - 3

x + 5

b) 

y + 3

y + 3

 2. a) x2 + 10x + 21 b) b2 - 81 
c) y2 - 121 d) 15a2 + 58ab + 48b2 
e) -20x2 - 100xb - 125b2

f) 36b2 - a2

 3. a) a3 + 3a2 - 16a - 6 b) 19b3 + 2b2 - 16b
 4. x(x - 3) + 2(9); x2 - 3x + 18
 5. 10x2 + 100x + 250
 6. a) 16 b) 27 c) 6 
  d) 2x e) 10 f) x
 7. a) 54 b) 375
 8. a) 

x

x + 5

b) 

x

8x + 1

 9. xy(2x + 5)
 10. a) x + 3

x + 3

b) x + 7

x + 5

c) 4x - 3

3x + 1

d) 3x - 10

x – 1

 11. a) (x - 6)(x + 2) b) (x - 3)(x - 4)
c) 3(5x + 4)(2x - 1) d) -2(x + 6)(3x - 1)
e) -2(x - 3)(x - 5) f) x(x + 7)(x - 4)

 12. (x - 9) and (x - 10); 2 cm by 1 cm
 13. a) (x + 10)(x - 10) b) (c + 5)(c - 5)

c) (3x + 4)(3x - 4) d) 2(8 + 3x)(8 - 3x)
e) (1 + 15y)(1 - 15y) f) -3(x + 3y)(x - 3y)

 14. a) (y + 8)2 b) (x - 10)2

c) 9(5 - y)2 d) (11c + 14d)2

 15. a) x by 2x + 3 by 2x + 3
b) a rectangular prism with a square base with 

sides 2x + 3 and height x
c) 270 cm2

 16. x2 + y2 + 4x + 4y + 8
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Chapter 5 Practice Test, pages 254 to 255

 1. A
 2. B
 3. A
 4. C
 5. GCF: 4; LCM: 15 960
 6. a) x2 - 12x + 27 b) 4x2 + 4x - 3

c) -x2 + 24x - 66 d) 11c2 + 4cd + d2

e) -10x2 - 2x + 9
f) c2 + 9d2 + 12cd - 6c - 3

 7. a) 6x4 + 17x3 + 5x2 b) 252 cm3

 8. a) (x + 5)2 b) (5r - 2s)2

c) 5(x + 1)(x - 1) d) (1 + 7m)(1 - 7m)
e) (m + 3)(5m + 2) f) (m - 7n)(m - 2n)

 9. a) y(3y - 1)(y - 2) b) 4(m2 + 4)
c) (2y + 1)(3y - 1) d) (x - 4)(m - 2)
e) (x + y)(2 + y) f) t(3 - 2t)(3 + 2t)

 10. a) (2x + 5)(5x - 8) b) 69 mm by 152 mm
 11. A = π(2x + 3)2 m; A = π(4x2 + 12x + 9) m
 12. No. The expression 4y2 - 6y - 9 cannot be 

factored over the integers. The correct answer 
should be 2(4y2 - 6y - 9).

 13. a) 3x(2x + 1)(2x - 1)
b) 

2x - 1 2x + 1

3x

c) 11 cm by 13 cm by 18 cm

Unit 2 Review, pages 256 to 259

 1. B
 2. D
 3. C
 4. A
 5. Perfect squares: 16,   √ 

___
 16   = 4; 169,   √ 

____
 169   = 13. 

Perfect cubes: -8,  3 √ 
___

 -8   = -2; 27,  3 √ 
___

 27   = 3; 
125,  3 √ 

____
 125   = 5; 1000,  3 √ 

_____
 1000   = 10. 

Neither: 15, -4, 99
 6. 3

√-8 5
√32 √12 √65

√5

-10 -5 0 5 10

 7. 81 in.2

 8. 9 cm2

 9. a) 2  √ 
__

 3   b) 9  √ 
__

 2   c) 2 3 √ 
__

 2  
 10. a)   √ 

___
 20   b)   √ 

___
 75   c) 

3
 √ 

___
 40  

 11. a)  
5
 √ 

__
 74   b)  

3
 √ 

___

   27 _ 
8
     c) 

4
 √ 

____
 6x2  

 12. a)    m    
3 _ 
2

    _ n   b)  6    
3 _ 
4
    c)  2s    

4 _ 
3

   

 13. a)   (  1 _ 
3
  )   

  11 _ 
2

  
  b)   1 _ 

y3
   c) 

1 _ 3  

 14. a)   125 _ 
8
   b) 150 c) 100

 15. a)  b) 

 2x2 + 7x + 3 
c) 

 x2 + 6x + 9
 16. a) a2 + 3a - 28 b) 10x2 + 19x + 6

c) -x2 + 25 d) 9y2 + 24y + 16
e) 4a2 - 13ab + 3b2 f) 2v3 - 6v2 - 5v + 9

 17. Example:
a) k = 7 b) k = 2

 18. a) 161 ≠ 12
b) No. 4x(11x) = 44x2 not 44x; 4x(-7) = -28x 

not -24x; -1(-7) = 7 not 6. 
Correct: 8x3 + 42x2 - 39x + 7

 19. a) not factorable b) 2(5x - 3y)2

c) not factorable
 20. k is an integer that is divisible by 2.
 21. a) 7x b) 5x2 c) 3ab(a - 1)
 22. a) not factorable b) (v + 3)(2v - 3)

c) -2(x + 5)(x - 2) d) (2y + 5)(2y - 5)
e) (x - 20)(x - 1) f) -(3x - 2)(5x + 3)

 23. a) Julio divided the fi rst and last terms by 2, but 
subtracted 2 from the middle term instead of 
dividing by 2.

b) 2(x + 3)(x + 3)
 24. a) (4a + 6)(4a - 6) b) 16a2 - 36

c) 36 units2

 25. r = 7n + 8

x2 - 4
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Unit 2 Test, pages 260 to 261

 1. D
 2. C
 3. A
 4. D
 5. A
 6. 12
 7. 5
 8. 19
 9. 4

 10.   1 _ 
 20    

1 _ 
6
   
  

 11. a) 2x2 + 9xy - 5y2 b) 6a3 - 5a2 - 20a + 21
c) 3x3 - 7x2 + 7x + 1

 12. a) (x - 9)(x - 1) b) (a - 2)(4a + 3)
c) (4x + y)(4x - y)

 13. a) x2 - 1 b) 14x2 + 17x - 3

Chapter 6

6.1 Graphs of Relations, pages 274 to 278

 1. AB: There is a constant slow decrease of 
Quantity B. The segment is falling and shallow.

 BC: Quantity B is not changing, the segment 
is horizontal. 

 CD: Quantity B is decreasing, but not at a 
constant rate. The curve is initially steep and 
falling, then becomes less steep as it gradually 
approaches horizontal. 

 DE: Quantity B is increasing, but not at a 
constant rate. The curve is initially horizontal, 
then gradually begins to increase until it rises 
steeply. 

 EF: Quantity B is decreasing quickly at a constant 
rate. The segment is falling and steep. 

 FG: There is a constant increase of Quantity B. 
The segment is rising at approximately 45°.

 2. a) i) A ii) C iii) D
b) Example: Graph B: the number of people in a 

building as they enter the building, watch a 
concert, and exit the building

 3. a) 

0 Time

H
ei

gh
t 

of
 G

ra
ss

 b) 

0 Distance Travelled

Sp
ee

d 
of

 A
TV

c) 

0 Ticket Price

Pr
of

it
 F

ro
m

 S
al

es

 4. Examples:
a) A jogger jogs home, and then leaves his house 

walking. The vertical axis is the distance from 
home, and the horizontal axis is time.

b) A car slows down to a stop at a stop sign, 
and then accelerates to a constant speed. The 
vertical axis is speed, and the horizontal axis 
is time.

c) A ball is thrown up and left to bounce on 
the fl oor. The vertical axis is height, and the 
horizontal axis is time.

 5. Example:

0 Time

D
is

ta
nc

e 
Fr

om
Co

lu
m

bi
a 

St
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 6. Examples: The blue line represents vinyl albums. 
It is the oldest format, so many units were sold 
many years ago, but few have been sold for a 
number of recent years. The red line represents 
cassette tapes. This format is newer than vinyl 
albums and was very popular for a while, but in 
the last few years it has no longer been a viable 
option. The green line represents compact discs. 
This format quickly became popular, but has 
been declining rapidly in popularity. The yellow 
line represents digital downloads. It is the most 
recently developed format, and has rapidly 
become the most popular format.

 7. Example: Uriash initially travelled on fl at ground 
at a constant speed. He went up and down a 
number of slopes travelling away from home. 
Then, he travelled at a constant speed on fl at 
terrain. Next, he travelled back toward home 
going up and down slopes. Finally, he returned 
home on fl at terrain at a constant speed.
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