
 8. a) x = 3, x = 6
b)  

c) The value of the function is 0 when the value of 
x is 3 or 6. The x-intercepts of the graph of the 
corresponding function are the same as the roots 
of the equation.

 9. a) x = -3, x = 11 b) x = 4, x = 6
c) x = -1, x = 5 d) x = -2, x = 4.5

 10. a) x ≈ 2.71 b) x ≈ -6.15, x ≈ 3.54
c) x ≈ ±0.82 d) x ≈ 2.67

 11. a) {x | 0 ≤ x ≤ 3, x ∈ R}
b) As the distance along the 

lever increases, less mass 
can be lifted.

c) The non-permissible 
value corresponds 
to the fulcrum point 
(d = -0.4), which does 
not move when the lever is moved. As the mass 
gets closer to the fulcrum, it is possible to move a 
much heavier mass, but when the mass is on the 
fulcrum, it cannot be moved.

d) 0.74 m

Chapter 9 Practice Test, pages 470 to 471

 1. C 2. D 3. C 4. B 5. D 6. C 7. x = -  
6 _ 
5
  

 8. a) y

x4 8-4-8

4

-4

-8

0

y = -               - 36_____
x + 4

b) domain {x | x ≠ -4, x ∈ R}, 
range {y | y ≠ -3, y ∈ R}, horizontal 
asymptote y = -3, vertical asymptote x = -4, 

x-intercept -6, y-intercept -  
9 _ 
2
  

 9. x ≈ -2.47, x ≈ -0.73
 10. a) y

x2 4-2-4

2

4

6

-2

0

y = 

x2 - 2x - 8__________
x - 4

b) As x approaches 4, the function approaches 6.

 11. vertical asymptote x = 3, point of discontinuity  

(-4,   9 _ 
7
  ) , x-intercept 0.5, y-intercept   1 _ 

3
  

 12. a) The graph of A(x) =   
x(x - 9)

 __ x   has no vertical 
asymptote, a point of discontinuity at (0, -9), and 
an x-intercept of 9; D.

b) The graph of B(x) =   x2
 ___  

(x - 3)(x + 3)
   has vertical 

asymptotes at x = ±3, no points of discontinuity, 
and an x-intercept of 0; A.

c) The graph of C(x) =   
(x - 3)(x + 3)

  ___ 
x2

   has a vertical 

asymptote at x = 0, no points of discontinuity, 
and x-intercepts of ±3; B.

d) The graph of D(x) =   x2
 __ 

x(x - 9)
   has a vertical 

asymptote at x = 9, a point of discontinuity at 
(0, 0), and no x-intercept; C.

 13.  

  The main difference is that the second function has 
no non-permissible values since the denominator 
cannot be factored.

 14. a) x = 3; Alex forgot to take into account the 
restricted domain.

b) Using graphical methods, it is easier to see true 
solutions.

 15. a) A =   0.5x + 10 __ 
x + 31

   b) an additional 24 putts

 16. a) {v | v > 4, v ∈ R}; speed must be positive and the 
function is undefined when v = 4.

b)   As the boat’s speed 
increases, the total 
time for the round trip 
decreases.

c) As the boat’s speed approaches 4 km/h, the time 
it takes for a round trip approaches infinity. The 
water flows at 4 km/h. If the boat’s speed is less, 
the boat will never make the return trip, which is 
why there is an asymptote at x = 4.

d) approximately 27.25 km/h

Chapter 10 Function Operations
10.1 Sums and Differences of Functions, 
pages 483 to 487

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

 2. a) h(x) = 5x + 2 b) h(x) = -3x2 - 4x + 9
c) h(x) = -x2 - 3x + 12 d) h(x) = cos x - 4

 3. a) h(x) = x2 - 6x + 1; h(2) = -7
b) m(x) = -x2 - 6x + 1; m(1) = -6
c) p(x) = x2 + 6x - 1; p(1) = 6

 4. a) y = 3x2 + 2 +   √ 
______

 x + 4  ; domain {x | x ≥ -4, x ∈ R}
b) y = 4x - 2 -   √ 

______
 x + 4  ; domain {x | x ≥ -4, x ∈ R}

c) y =   √ 
______

 x + 4   - 4x + 2; domain {x | x ≥ -4, x ∈ R}
d) y = 3x2 + 4x; domain {x | x ∈ R}
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 5. a) y

x2-2-4

2

4

0

y = 2x + 1

  domain 
{x | x ∈ R}, 
range 
{y | y > 1, y ∈ R}

b) y

x2-2-4

2

4

0

y = 2x - 1

  domain
{x | x ∈ R},
range 
{y | y > -1, y ∈ R}

c) y

x2-2-4

-2

-4

0
y = 1 - 2x

  domain 
{x | x ∈ R}, 
range 
{y | y < 1, y ∈ R}

 6. a) 8 b) 6 c) 7
d) not in the domain

 7. a) B b) C c) A
 8. a) y

x2 4-2-4-6-8

-2

2

4

-4

0

f(x)

g(x)

y = (f + g)(x)

y = (g - f )(x)

y = (f - g)(x)

b) y

x2 4 6-2-4-6

-4

4

8

-8

0

f(x)

g(x)

y = (f + g)(x)

y = (g - f )(x)

y = (f - g)(x)

 9. a) y = 3x2 + 11x + 1 b) y = 3x2 - 3x + 3
c) y = 3x2 + 3x + 1 d) y = 3x2 - 11x + 3

 10. a) g(x) = x2 b) g(x) =   √ 
______

 x + 7  
c) g(x) = -3x + 1 d) g(x) = 3x2 - x - 4

 11. a) g(x) = x2 - 1 b) g(x) = -  √ 
______

 x - 4  
c) g(x) = 8x - 9 d) g(x) = 2x2 - 11x - 6

 12. a)  The points of 
intersection represent 
where the supply equals 
the demand. The 
intersection point in 
quadrant III should not 
be considered since the 
price cannot be negative.

b)   It represents the excess 
supply as a function of 
cost.

 13. a) C(n) = 1.25n + 135, R(n) = 3.5n
b)  c) (60, 210)

 d) P(n) = 2.25n - 135
 

e) $540
 14. a)  b)

y

x

2

-2

0

g(x) = 3 sin x

f(x) = sin x

ππ_
2

3π__
2

 y

x

2

-2

-4

4

0

g(x) = 3 sin x

f(x) = sin x

ππ_
2

3π__
2

h(x) = (f + g)(x)

c) 4 cm
 15. a)  b)  The maxima 

and minima are 
located at the same 
x-coordinates. 
This will result 
in destructive 
interference.

c) 

 16. a)  b) 
y

x2 4 6

-10

10

0

VDC(t) = 15

VAC(t) = 10 sin t

 y

x2 4 6

10

20

0

VAC(t) + VDC(t)
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c) domain {t | t ∈ R}, range {V | 5 ≤ V ≤ 25, V ∈ R}
d) i) 5 V ii) 25 V

 17. h(t) = 5t2 - 20t - 20
 18. a) 

b) It will be a sinusoidal  
function on a diagonal 
according to y = x.

 19. a) h(t) = 200 - t
b) H(t) = 200 - t + 0.75 sin 1.26t
c)  

 20. Example: Replace all x with -x and then simplify. 
If the new function is equal to the original, then it 
is even. If it is the negative of the original, then it is 
odd. Answers may vary.

 21. The graph shows the sum of an exponential function 
and a constant function.

 22. a) f (x): domain {x | x ∈ R}, range {y | y ≥ -9, y ∈ R}; 
g(x): domain {x | x ≠ 0, x ∈ R}, 
range {y | y ≠ 0, y ∈ R}

b) h(x) = x2 - 9 +   1 _ x  

c) Example: The domain and range of f(x) are 
different from the domain and range of h(x). The 
domain of g(x) is the same as that of h(x), but the 
range of g(x) is different from that of h(x).

 C1 a) Yes, addition is commutative.
b) No, subtraction is not commutative.

 C2 a) y3 = x3 + 4
b) domain {x | x ∈ R}, range {y | y ∈ R}

 C3 Example:
  Step 1:   The graph exhibits 

sinusoidal features 
in its shape and 
the fact that it is 
periodic.

  Step 2: The graph exhibits exponential features in that it 
is decreasing and approaching 0 with asymptote y = 0.

  Step 3: h = cos 0.35t
  Step 4: h = 100(0.5)0.05t

  Step 5: h = (100 cos 0.35t)((0.5)0.05t)
  Step 6: 15.5 m

10.2 Products and Quotients of Functions, 
pages 496 to 498

 1. a) h(x) = x2 - 49, k(x) =   x + 7 __ 
x - 7

  , x ≠ 7

b) h(x) = 6x2 + 5x - 4, k(x) =   2x - 1 __ 
3x + 4

  , x ≠ -  
4 _ 
3
  

c) h(x) = (x + 2)  √ 
______

 x + 5  , k(x) =     
√ 

______
 x + 5   __ 

x + 2
  , x ≥ -5, 

x ≠ -2

d) h(x) =   √ 
_____________

  -x2 + 7x - 6  , k(x) =     
√ 

______
 x - 1   __ 

  √ 
______

 6 - x  
  , 1 ≤ x < 6

 2. a) -3 b) 0 c) -1 d) 0
 3. a) y

x2-2-4-6

-2

2

4

6

0

f(x)

g(x)h(x) = f(x)g(x)

b) y

x2-2-4-6

-2

-4

2

4

0

f(x)

g(x)

h(x) = f(x)___
g(x)

 4. a) h(x) = x3 + 7x2 + 16x + 12
   y

x2-2-4-6

-2

-4

2

4

0

f(x) = x2 + 5x + 6

g(x) = x + 2
h(x) = x3 + 7x2 + 16x + 12

 domain {x | x ∈ R}, range {y | y ∈ R}
b) h(x) = x3 - 3x2 - 9x + 27
 y

x2-2-4-6

-6

6

12

18

24

30

0

f(x) = x - 3

g(x) = x2 - 9

h(x) = x3 - 3x2 - 9x + 27

 domain {x | x ∈ R}, range {y | y ∈ R}
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c) h(x) =   1 __ 
x2 + x

  

 y

x1 2-1-2-3

-2

-4

2

4

0

f(x) = 1_____
x + 1

h(x) = 1_____
x2 + x

g(x) = 1_
x

 domain {x | x ≠ 0, -1, x ∈ R},
range {y | y ≤ -4 or y > 0, y ∈ R}

 5. a) h(x) = x + 3, x ≠ -2
   y

x
-2-4-6-8-10

-2

2

4

0

f(x) = x2 + 5x + 6

g(x) = x + 2
h(x) =                          x2 + 5x + 6__________

x + 2

 domain {x | x ≠ -2, x ∈ R}, 
range {y | y ≠ 1, y ∈ R}

b) h(x) =   1 __ 
x + 3

  , x ≠ ±3

 y

x2 4-2-4

-4

-8

4

8

0

g(x) = x2 - 9

f(x) = x - 3

h(x) = x - 3_____
x2 - 9

 domain {x | x ≠ ±3, x ∈ R}, 

range  {y | y ≠ 0,   1 _ 
6
  , y ∈ R} 

c) h(x) =   x __ 
x + 1

  , x ≠ -1, 0

 y

x1 2-1-2-3

-2

-4

2

4

0

f(x) = 1_____
x + 1

g(x) = 1_
x

h(x) =

1_____
x + 1

1_
x

 domain {x | x ≠ -1, 0, x ∈ R}, 
range {y | y ≠ 0, 1, y ∈ R}

 6. a) y = x3 + 3x2 - 10x - 24 b) y =   x
2 - x - 6 __ 

x + 4
  

c) y =   2x - 1 __ 
x + 4

   d) y =   x2 - x - 6  ___  
x2 + 8x + 16

  

 7. a) g(x) = 3 b) g(x) = -x
c) g(x) =   √ 

__
 x   d) g(x) = 5x - 6

 8. a) g(x) = x + 7 b) g(x) =   √ 
______

 x + 6  
c) g(x) = 2 d) g(x) = 3x2 + 26x - 9

 9. a)   f (x): 
domain {x | x ∈ R}, 
range {y | y ∈ R} 
g(x): 
domain {x | x ∈ R}, 
range 
{y | -1 ≤ y ≤ 1, y ∈ R}

b)   domain {x | x ∈ R}, 
range {y | y ∈ R}

 10. a)   domain 
{x | x ≠ (2n - 1)  π _ 

2
  , 

n ∈ I, x ∈ R}, 
range {y | y ∈ R}

b)   domain {x | x ∈ R}, 
range {y | y ∈ R}

 11. a) y =   
f (x)

 _ 
g(x)

   b) y = f (x)f (x)

c) The graphs of y =   sin x _ cos x   and y = tan x appear to 

be the same. The graphs of y = 1 - cos2 x and 
y = sin2 x appear to be the same.

 12. a) 

b)   Yes; negative values 
of t should not be 
considered.

c) t = 0
d) In approximately 11.6 years, there will be less 

than 1 unit of food per fish; determine the point 

of intersection for the graphs of y =   
F(t)

 _ 
P(t)

   and y = 1.

 13. a) 

Answers • MHR 627



b) domain {x | -6 ≤ x ≤ 6, x ∈ R}, 
range {y | -5.8 ≤ y ≤ 5.8, y ∈ R}

c)   domain 
{x | -6 ≤ x ≤ 6, 
x ≠ nπ, n ∈ I, x ∈ R}, 
range {y | y ∈ R}

d) The domain and range in part b) are restricted 
to a small range of values, but inside this range 
there are no non-permissible values. In part c), 
the domain is restricted to a small set of numbers 
with non-permissible values in it but the range is 
not restricted.

 14. a), b) f (t) = A sin kt, 
g(t) = 0.4ct

 15. a)  b) Yes
 

 16. The price decreases per tonne.
 17. A = 4x  √ 

_______
 r2 - x2  

 C1 Yes; multiplication is commutative. Examples 
may vary.

 C2 Example: Multiplication generally increases the 
range and domain, although this is not always true. 
Quotients generally produce asymptotes and points of 
discontinuity, although this is not always true.

 C3 a) A(x) = 4x2 - 12x + 9
b)   domain 

{x | x ≥ 1.5, x ∈ R}, 
range
{y | y ≥ 0, y ∈ R}

c) h(x) = x + 4, x ≠   3 _ 
2
  ; this represents the height of 

the box.
d)   domain 

{x | x > 1.5, x ∈ R}, 
range
{y | y > 5.5, y ∈ R}

10.3 Composite Functions, pages 507 to 509 

 1. a) 3 b) 0 c) 2 d) -1
 2. a) 2 b) 2 c) -4 d) -5
 3. a) 10 b) -8 c) -2 d) 28
 4. a) f (g(a)) = 3a2 + 1 b) g (f (a)) = 9a2 + 24a + 15

c) f (g(x)) = 3x2 + 1 d) g (f (x)) = 9x2 + 24x + 15
e) f (f (x)) = 9x + 16 f) g (g(x)) = x4 - 2x2

 5. a) f (g(x)) = x4 + 2x3 + 2x2 + x, 
g(f (x)) = x4 + 2x3 + 2x2 + x

b) f (g(x)) =   √ 
______

 x4 + 2  , g(f (x)) = x2 + 2
c) f (g(x)) = |x2|, g(f (x)) = x2

 6. a) y

x2 4 6

2

0

y =    x - 1

  domain 
{x | x ≥ 1, x ∈ R}, 
range
{y | y ≥ 0, y ∈ R}

b) y

x2 4 6

2

0

y =    x - 1

  domain 
{x | x ≥ 0, x ∈ R}, 
range
{y | y ≥ -1, y ∈ R}

 7. a) g(x) = 2x - 5 b) g(x) = 5x + 1
 8. Christine is right. Ron forgot to replace all x’s with 

the other function in the first step.
 9. Yes. k(j(x)) = j(k(x)) = x6; using the power law: 

2(3) = 6 and 3(2) = 6.
 10. No. s(t(x)) = x2 - 6x + 10 and t(s(x)) = x2 - 2.
 11. a) W(C(t)) = 3  √ 

__________
 100 + 35t  

b) domain {t | t ≥ 0, t ∈ R}, range {W | W ≥ 30, W ∈ W}
 12. a) s(p) = 0.75p b) t(s) = 1.05s

c) t(s(p)) = 0.7875p; $70.87
 13. a) g(d) = 0.06d b) c(g) = 1.23g

c) c(g(d)) = 0.0738d; $14.76
d) d(c) = 13.55c; 542 km

 14. a) 3x2 - 21 b) 3x2 - 7
c) 3x2 - 42x + 147 d) 9x2 - 42x + 49

 15. a) h(θ(t)) = 20 sin   πt _ 
15

   + 22

b)  

 The period of the combined functions is much 
greater.

 16. a) C(P(t)) =  14.375(2)     
t _ 

10
    + 53.12

b) approximately 17.1 years
 17. a) f (x) = 2x - 1, g(x) = x2

b) f (x) =   2 __ 
3 - x

  , g(x) = x2

c) f (x) = |x|, g(x) = x2 - 4x + 5

 18. a) g(f (x)) =   1 - x __ 
1 - 1 + x

   =   1 - x __ x   =   1 _ 
g(x)

  

b) f (g(x)) = 1 -   x __ 
1 - x

   =   1 - 2x __ 
1 - x

   ≠   1 _ 
f (x)

  

  No, they are not the same.

 19. a) m =   
m0 __ 

  √ 
_______

 1 -   t
6
 _ 

c2
    
   b)   2 _ 

  √ 
__

 3  
   m0

 20. a) The functions f (x) = 5x + 10 and g(x) =   1 _ 
5
  x - 2 

are inverses of each other since f (g(x)) = x and 
g(f (x)) = x.

b) The functions f (x) =   x - 1 __ 
2
   and g(x) = 2x + 1 are 

inverses of each other since f (g(x)) = x and 
g(f (x)) = x.
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c) The functions f (x) =   3
 √ 
______

 x + 1   and g(x) = x3 - 1 
are inverses of each other since f (g(x)) = x and 
g(f (x)) = x.

d) The functions f (x) = 5x and g(x) = log5 x are 
inverses of each other since f (g(x)) = x and 
g(f (x)) = x.

 21. a) {x | x > 0, x ∈ R} b) f (g(x)) = log (sin x)
c) 

d) domain {x | 2nπ < x < (2n + 1)π, n ∈ I, x ∈ R}, 
range {y | y ≤ 0, y ∈ R}

 22. f (g(x)) =   x + 2 __ 
x + 3

  

 23. a) i) y =   1 __ 
1 - x

   ii) y = -  
x __ 

1 - x
  

 iii) y =   1 _ x   iv) y =   1 _ x  

b) f5(x)
 C1 No. One is a composite function, f (g(x)), and the 

other is the product of functions, ( f · g)(x). Examples 
may vary.

 C2 a) Example: Since f (1) = 5 and g(5) = 10, 
g(f (1)) = 10.

b) Example: Since f (3) = 7 and g(7) = 0, g(f (3)) = 0.
 C3 Yes, the functions are inverses of each other.
 C4 Step 1: a) f (x + h) = 2x + 2h + 3

  b)   
f (x + h) - f (x)

  ___ 
h

   = 2

  Step 2: a) f (x + h) = -3x - 3h - 5

  b)   
f (x + h)-f (x)

  ___ 
h

   = -3

  Step 3:   
f (x + h)-f (x)

  ___ 
h

   =   3 _ 
4
  ; Each value is the slope of 

the linear function.

Chapter 10 Review, pages 510 to 511
 1. a) 26 b) 1 c) -5 d) 13
 2. a) i) f (x) = x2 + x - 2
    domain {x | x ∈ R},
    range {y | y ∈ R}

 ii) f (x) = x2 - x - 6 iii) f (x) = -x2 + x + 6
  domain {x | x ∈ R}, domain {x | x ∈ R}
  range {y | y ∈ R}  range {y | y ∈ R}
 y

x2-2

-2

-4

-6

0

f(x) = x2 - x - 6

 y

x2-2

2

4

6

0

f(x) = -x2 + x + 6

  b) i) 4 ii) -4 iii) 4

 3. a) y = x2 - 2x
y

x2

-2

2

0
y = x2 - 2x

domain {x | x ∈ R}, 
range 
{y | y ≥ -1, y ∈ R}

y = x2 + 2x - 6
y

x2-2-4

-2

-4

-6

0

y = x2 + 2x - 6

domain {x | x ∈ R}, 
range {y | y ≥ -7, y ∈ R}

b) y =   √ 
______

 x - 3   - x + 2
y

x2 4 6

-2

-4

0

y =    x - 3 - x + 2

domain 
{x | x ≥ 3, x ∈ R},
range
{y | y ≤ -0.75, y ∈ R}

y =   √ 
______

 x - 3   + x - 2
y

x2 4

2

4

0

y =    x - 3 + x - 2

domain 
{x | x ≥ 3, x ∈ R},
range
{y | y ≥ 1, y ∈ R}

 4. a) y =   1 __ 
x - 1

   +   √ 
__

 x  ; domain {x | x ≥ 0, x ≠ 1, x ∈ R}, 

range {y | y ≤ -0.7886 or y ≥ 2.2287, y ∈ R}

b) y =   1 __ 
x - 1

   -   √ 
__

 x  ; domain {x | x ≥ 0, x ≠ 1, x ∈ R}, 

range {y | y ∈ R}
 5. a) P = 2x - 6 
  b) The net change will continue to increase, going 

from a negative value to a positive value in year 3.
  c) after year 3
 6. a) f (x) = x3 + 2x2 - 4x - 8
   y

x2-2-4

4

-4

-8

0

f(x) = x3 + 2x2 - 4x - 8

  domain {x | x ∈ R}, 
range {y | y ∈ R}, 
no asymptotes

b) f (x) = x - 2, x ≠ -2
 y

x2-2 4

2

-2

-4

0

f(x) = x2 - 4_____
x + 2

  domain
{x | x ≠ -2, x ∈ R}, 
range
{y | y ≠ -4, y ∈ R}, 
no asymptotes

y

x2-2

2

-2

0

f(x) = x2 + x - 2
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c) f (x) =   1 __ 
x - 2

  , x ≠ -2, 2

 y

x42-2-4

2

-2

0

f(x) = x + 2_____
x2 - 4

 domain {x | x ≠ -2, 2, x ∈ R},

range  {y | y ≠ -  
1 _ 
4
  , 0, y ∈ R} , horizontal asymptote 

y = 0, vertical asymptote x = 2
 7. a) 0 b) does not exist 
  c) does not exist

 8. a) f (x) =   1  ____  
x3 + 4x2 - 16x - 64

  , x ≠ ±4

 domain {x | x ≠ -4, 4, x ∈ R}, 
range {y | y ≠ 0, y ∈ R}

b) f (x) = x - 4, x ≠ ±4
 domain {x | x ≠ -4, 4, x ∈ R}, 

range {y | y ≠ -8, 0, y ∈ R}

c) f (x) =   1 __ 
x - 4

  , x ≠ ±4

 domain {x | x ≠ -4, 4, x ∈ R}, 

range  {y | y ≠ -  
1 _ 
8
  , 0, y ∈ R} 

 9. a) y = -x2 - 7x - 12
   y

x-2-4-6

-2

-4

0

y = -x2 - 7x - 12
  domain

{x | x ∈ R}, 
range
{y | y ≤ 0.25, y ∈ R}

   y =   x + 3 __ 
-x - 4

  , x ≠ -4

 y

x-2-4-6

2

-2

0

y = x + 3_____
-x - 4

  domain 
{x | x ≠ -4, x ∈ R}, 
range 
{y | y ≠ -1, y ∈ R}

b) y = x3 + 14x2 + 60x + 72
 y

x
-2-4-6

4

-4

-8

-12

0

y = x3 + 14x2 + 60x + 72

  domain {x | x ∈ R}, 
range {y | y ∈ R}

 y = x + 2, x ≠ -6
 y

x-2-4-6

-2

-4

0

y = x2 + 8x + 12__________
x + 6

  domain
{x | x ≠ -6, x ∈ R}, 
range
{y | y ≠ -4, y ∈ R}

 10. a) 1 b) 5

 11. a) y =   32 _ 
x2

  ; x ≠ 0 b) y =   2 _ 
x2

  ; x ≠ 0

c) 0.5

 12. a) y = -  
2 _ 

  √ 
__

 x  
  , x > 0

b) domain {x | x > 0, x ∈ R}, range {y | y < 0, y ∈ R}
 13. y

x-4 4 8-8

4

8

-4

0

f(x) = 2x - 5

g(x) = x + 6

y = 2x + 7

 14. T = 0.05t + 20
 15. a) d(x) = 0.75x; c(x) = x - 10

b) c(d(x)) = 0.75x - 10; this represents using the 
coupon after the discount.

c) d(c(x)) = 0.75x - 7.5; this represents applying the 
coupon before the discount.

d) Using the coupon after the discount results in a 
lower price of $290.

Chapter 10 Practice Test, pages 512 to 513

 1. B 2. D 3. A 4. C 5. A
 6. a) h(x) = sin x + 2x2 b) h(x) = sin x - 2x2

c) h(x) = 2x2 sin x d) h(x) =   sin x _ 
2x2

  , x ≠ 0

 7. g(x) f(x) (f + g)(x) (f ◦ g)(x)

a) x - 8   √ 
__

 x    √ 
__

 x   + x - 8   √ 
______

 x - 8  

b) x + 3 4x 5x + 3 4x + 12

c) x2   √ 
______

 x - 4    √ 
______

 x - 4   + x2   √ 
______

 x2 - 4  

d)   
1

 _ x    
1

 _ x    
2

 _ x  x

 8. y =   1 ___  
2x2 + 5x + 3

  , x ≠ -  
3 _ 
2
  , -1

domain  {x | x ≠ -  
3 _ 
2
  , -1, x ∈ R} 

 9. a)  b)

y

x2-2 4

2

4

6

8

0

g(x)
f(x)

y = (f - g)(x)

 y

x2-2 4

2

4

6

8

0

g(x)
f(x)y =        (x)f_

g)(
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 10. a) y = |6 - x|; domain {x | x ∈ R}, 
range {y | y ≥ 0, y ∈ R}

b) y = 4x + 1; domain {x | x ∈ R}, 
range {y | y ≥ 1, y ∈ R}

c) y = x2; domain {x | x ∈ R}, 
range {y | y ≥ 0, y ∈ R}

 11. a) r(x) = x - 200; t(x) = 0.72x
b) t(r(x)) = 0.72x - 144; this represents applying 

federal taxes after deducting from her paycheque 
for her retirement.

c) $1800 d) $1744
e) The order changes the final amount. If you tax the 

income after subtracting $200, you are left with 
more money.

 12. a)   

b) The function f (t) = 10 cos 2t is responsible for 
the periodic motion. The function g(t) = 0.95t 
is responsible for the exponential decay of the 
amplitude.

 13. a) y = 2x2 + 9x - 18 b) y = 2x2 + 13x - 24
  y

x2-2-4-6

-10

-20

0
y = 2x2 + 9x - 18

 y

x
-4-8

-10

-20

-30

-40

0

y = 2x2 + 13x - 24

c) y = x + 7, x ≠   3 _ 
2
   d) y = 8x2 - 2x - 36

y

x-2 2-4-6

2

4

6

8

0

y =                         2x2 + 11x - 21__________
2x - 3

 y

x4 8

-10

-20

-30

-40

0

y = 8x2 - 2x - 36

 14. a) A(t) = 2500πt2 b) 
c) approximately 

196 350 cm2

d) Example: No. In 30 s, 
the radius would be 
1500 cm. Most likely 
the circular ripples 
would no longer be visible on the surface of the 
water due to turbulence.

Chapter 11 Permutations, 
Combinations, and the 
Binomial Theorem
11.1 Permutations, pages 524 to 527

 1. a) 
Position 

1
Position 

2
Position 

3

Jo Amy Mike

Jo Mike Amy

Amy Jo Mike

Amy Mike Jo

Mike Jo Amy

Mike Amy Jo

 b) 5
8
9

25
28
29

2
5
8
9

25
28
29

2

2
8
9

52
58
59

5

2
5
9

82
85
89

8

2
5
8

92
95
98

9
   6 different arrangements

    12 different two-digit 
numbers

c) Use abbreviations: 
Soup (So), Salad 
(Sa), Chili (Ci), 
Hamburger (H), 
Chicken (C), Fish 
(F), Ice Cream (I) 
and Fruit Salad (Fs).

 16 different meals
 2. a) 56 b) 2520 c) 720 d) 4
 3.  Left Side = 4! + 3! Right Side = (4 + 3)!

 = 4(3!) + 3! = 7!
 = 5(3)!
    Left Side ≠ Right Side

 4. a) 9!  = (9)(8)(7)(6)(5)(4)(3)(2)(1)
= 362 880

b)   9! _ 
5!4!

    =   
(9)(8)(7)(6)(5!)

  ___  
(5!)(4)(3)(2)(1)

  

= 126
c) (5!)(3!)  = (5)(4)(3)(2)(1)(3)(2)(1)

= 720
d) 6(4!)  = 6(4)(3)(2)(1)

= 144

e)   102! __ 
100!2!

    =   
(102)(101)(100!)

  ___  
100!(2)(1)

  

= (51)(101)
= 5151

f) 7! - 5!  = (7)(6)(5!) - 5!
= 41(5!)
= 4920

 5. a) 360 b) 420 c) 138 600
  d) 20 e) 20 f) 10 080
 6. 24 ways
 7. a) n = 6 b) n = 11 c) r = 2
  d) n = 6
 8. a) 6 b) 35 c) 10 
 9. a) Case 1: first digit is 3 or 5; Case 2: first digit is 2 

or 4
b) Case 1: first letter is a B; Case 2: first letter is an E

 10. a) 48 b) 240 c) 48
 11. a) 5040 b) 2520 c) 1440 d) 576
 12. 720 total arrangements; 288 arrangements begin or 

end with a consonant.

Ci

H

C

F

So

I
Fs
I
Fs
I
Fs
I
Fs

Ci

H

C

F

Sa

I
Fs
I
Fs
I
Fs
I
Fs
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