2014		Precalc 12
Chapter 10 Review – FUNCTION OPERATIONS
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10.1

Sums and Differences of Functions, pages 325-334

1. Given flx) = 2x - 1 and g(x) = x* + 4, determine each of the following.

a)

(f+8)(3) = b) (f-24

2. Let fix) =Vx + 6 and g(x) = 4x2— 1.

a)

b)

Determine A(x) = f(x) + g(x).

Use graphing technology to graph y = h(x).
Sketch the graph on the grid.

State the domain of A(x). Use the graph to approximate the range of 4(x).

Determine k(x) = f(x) — g(x).

Use graphing technology to graph y = k(x).
Sketch the graph on the grid.

State the domain of k(x). Use the graph to approximate the range of k(x).
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If h(x) = (f— g)(x) and fix) = —x + 6, determine g(x).
a) h(x)=4x*—-12x+9 b) h(x)=vx + x-6

Extreme Sports has two store locations. Between the years 2007-2012, the sales, S|,

in thousands of dollars, at the first location decreased according to the function

S,(f) = 750 — 0.6¢2, where ¢ represents the number of years after the year 2000. During
the same six-year period, the sales in the second store, S,, in thousands of dollars,
increased according to the function S,(f) = 335 + 0.8¢, where ¢ represents the number of
years after the year 2000.

a) Graph S,(r) and S,(¢) on the same set of axes.

i § e o

b) Write a combined function that represents the total sales of the two stores.

¢) Graph the combined function.

d) Have the total sales been increasing or decreasing? Explain.
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10.2 Products and Quotients of Functions, pages 335-344

5. Letf(x) = 1 -2xand g(x) = x2 + 3. Determine each combined function and state any
restrictions on x.
g(x)

a) h(x) = f(x)* g(x) b) k(x) =73y

6. Use the graphs of f{x) and g(x) to determine the following.

b) (f*g)-1)
o (e » (g

7. Consider f{x) = xL—l and g(x) = x.

a) Determine A(x) = (f* g)(x). Then, sketch the
graph of y = h(x) and state its domain.
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b) Determine k(x) = (-g) (x). Then, sketch the

graph of y = k(x) and state its domain.

8. If i(x) = flx) * g(x) and flx) = 2x — 3, determine g(x).
a) h(x)=2x*-5x+3

b) A(x) = 2x(sin x) — 3(sin x)
c) h(x) = -2x* + 3x?

9. Let f{x) = sin x and g(x) = cos x.

a) Sketch the graphs of f(,\) and g(x). b) Sketch the graph of y = f((x))
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¢) State the domain and range of the combined function.

d) Use your knowledge of trigonometric identities to state the equation of the function

X
_ W) as a single trigonometric function.

Y )
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10.3 Composite Functions, pages 345-355

10. Let f{ix) = x - 3 and g(x) = 1 — x2 Determine each of the following.
a) (fog)x) b) (g°g)(x)

) (f°8)(-3) d) (g°2)2)

11. Let f{x) = x*-9 and g(x) = vx.
a) Sketch the graph of y = f{g(x)) and state its domain and range.
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12. Given that A(x) = (f° g)(x), determine g(x).
a) h(x) = V9-x and f(x) = VX

(7xl_2 2)? and f(x) = _lx_%

b) h(x) =
) h(x) = 4x2—20x + 25 and f(x) = x?

13. The side length, d, of a cube that contains a sphere depends on the radius, r, of the sphere.
Assume that the faces of the cube are tangent to the sphere.

I
a) Write the side length of the cube as a function of the radius of the sphere.

b) Write the volume of the cube as a function of the radius of the sphere.

c) What is the volume of a cube that contains a sphere of radius 7.5 cm?
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14. The number of tonnes, n, of wood pulp produced at Al Pac each day is a function of
the number of hours, ¢, the assembly line is in operation that day and is given by
n(t) = 550t — 2£2. The cost, C, of producing the wood pulp is a function of the number
of tonnes produced and is given by C(n) = 7.57 + 1195.

a) Write the equation of the function (C ° n)(¢) that gives the cost of producing wood pulp
in terms of the number of hours, ¢, the assembly line is in operation on a given day.

b) What was the cost of producing wood pulp on a day when the assembly line was in
operation for 18 h?

¢) How many hours was the plant in operation on a day when the total cost of production
was $91 5557
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d) The total sales have been decreasing. Example:
The combined sales in 2007 were $1 061 200. The
combined sales in 2012 were $1 008 200.

a) h(x) =-2x*+x2-6x+3
] el
) =130 Y %3

a) | b 12 o <3 d 2
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¢) domain: {x|x=-6, x € R};
range: {y|y =14,y € R}

d) k(x)=Vx+6-4x2+ 1

“y=vEEE=ader
B NSNS I .2

f) domain: {x|x=-6, x € R};
range: {y |y < 3.5,y € R}

3. a) g(x)=—4x*+11x-3
b) g(x) =-2x-vx + 12
ORIRET SR

b) (S, + S;)(r) = 1085-0.6¢ + 0.8¢
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¢) domain: {x|x # nm,n €I, x € R};
range: {y |y € R}

d) y=cotx
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10. 2) (fe@)(x) =—x2-2  b) (gog)x)=-x"+2x’
o -1 d) -8
11. a) -

domain: {x|x =0, x €R};
range: {y|y=-9,y €R}

domain: {x|x=-3andx=3,xER};
range: {y|y =0,y €R}

12. a) g(x)=9-x

b) g(x) =7x-2

¢ g(x)=2x-5
13. a) d=2r by V=28 ¢) 3375cm’
14. a) (Con)(1) = 157 + 4125t + 1195

b) $70 585

c) 24h
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10.1 Sums and Differences of Functions

KEY IDEAS

S i

* You can form new functions by performing operations with functions.

Sum of Functions Difference of Functions

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

or or

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

Example Example

flx)=x*and g(x) =—x+5 f(x)=-2xand g(x) =x-4
h(x) = f(x) + g(x) h(x) = f(x) - g(x)
h(x)=x*+ (-x+5) h(x)=—=2x—(x—4)
hx)=x*-x+35 h(x)=-3x+4

* The domain of the combined function formed by the sum or difference of two functions is
the domain common to the individual functions.

Example
If the domain of f{(x) is {x|x = 0, x € R} and the domain of g(x) is {x | x = 10, x € R},
the domain of (f + g)(x)is {x |0 = x = 10, x € R}.

Domain of (f + g)(x)
0<x<10

Domainof fix) o) =
Domain of g(x) <======= == e
-—r
0 10

* The range of a combined function can be determined using its graph.
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10.2 Products and Quotients of Functions

B

KEY IDEAS

« New functions can be formed by performing the operations of multiplication and division
with functions.

Product of Functions Quotient of Functions

h(x) = flx) « g(x)

v A

h(x )—f(( )),wheleg(x)¢0

or
hx) = (f* g)(x) or P
Example h(x) = (‘E)(x), where g(x) # 0
fix) =x+3and g(x) =2x-1 Example
h(x) = flx) » glx) flx)=3x-1and g(x) = x*—x
hx)=(x+3)Q2x—-1) fix)
h(x) =2x*+ 5x-3 hix) = g(x)

h) =331 wherex # 1,0

» The domain of a product or a quotient of functions is the domain common to the original

functions. The domain of a quotient of functions must have the restriction that the divisor

X
cannot equal zero. That is, for A(x) = ﬁx;’ the values of x are such that g(x) # 0.

» The range of a combined function can be determined using its graph.
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10.3 Composite Functions

KEYIDEAS )

 Composite functions are functions that are formed from two functions, f(x) and g(x), in
which the output of one of the functions is used as the input for the other function.

— f(g(x)) is read as “f of g of x”
- (f° 8)(x) is another way of writing f(g(x)) and is read the same way
For example, if f(x) = 2x -2 and g(x) = x* + 3x, then f(g(x)) is shown in the mapping diagram.
flglx)

glx) fix)

7 N7 N

The output for g(x) is the input for f(x).

To determine the equation of a composite function, substitute the second function into the
first. To determine f(g(x)),

f(g(x)) = fix* + 3x) Substitute x2 + 3x for g(x).
flg(x)) = 2(x*+ 3x)-2 Substitute x? + 3x into f(x) = 2x - 2.
Sflg(x)) = 2x* + 6x -2 Simplify.

To determine g(f{x)),
g(f(x)) = g(2x — 2) Substitute 2x - 2 for f(x).
g(f(x)) = 2x — 2)* + 3(2x — 2) Substitute 2x — 2 into g(x) = x? + 3x.
g(f(x)) =4x>-8x+ 4+ 6x—6 Simplify.
g(fix)) = 4x*-2x -2

Note that f{g(x)) # g(f(x)).

» The domain of f(g(x)) is the set of all values of x in the domain of g for which g(x) is the
domain of f. Restrictions must be considered.





