
MATH 143 - CHAPTER 3 TOPICS AND REVIEW PROBLEMS

3.1 Functions—what they are, domains, ranges, independent and dependent variables.
Functions defined verbally or by formulas, tables, or graphs.
The determination of domains and ranges; interval notation.
Proper reading of function notation; order of operations.
Simplifying difference quotients and other expressions in functions.

3.2 Graphs of functions; the vertical line test.
Reading information from graphs—domain, range, particular values, zeros, sign information.
Turning points, maxima, minima, intervals where function is increasing or decreasing.
Average rates of change, slopes, velocity.
Piecewise defined functions.

3.3 Transforming graphs—translations and reflections.
Transformations for functions given graphically or by formulas.
Correspondence between points of the two graphs.
Multi-step transformations.

3.4 Combining functions—sums, products, differences, quotients, and compositions.
Simplifying compositions; expressing functions as compositions.
The basic idea of iteration.

3.5 Inverse functions—the definition, basic properties, graphs, domains and ranges, f−1 notation.
Existence of inverses—one-to-one issue, horizontal line test.
Computation of inverses for functions given by formulas.

1. Let f(x) = x2 − 3x and let g(x) =
√
x . Evaluate and simplify the following:

a. f(x− 1) c. f(g(4)) e. (g ◦ f)(x)

b. f(x2)− (f(x))2 d.
f(x+ h)− f(x)

h
f. f(g(x) + 1)

2. Determine domains for the following functions. Express your answers using interval notation.

a. f(x) = x3 − 4x2 + 3x−1 c. f(x) = 3x+ 1 /x− 2 e. f(x) =
√

7x+ 4
x (x+ 1)

b. f(x) =
√

4− 3x d. f(x) =
√

2x+ 1 −
√

2− 3x f. f(x) =
√
x2 − x

3. The graph of a function y = f(x) is given below. Use information in the graph to answer
parts a through g. Give exact answers where possible, approximations where necessary.
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a. f(0) =
b. −2 f( 1

2 ) =
c. Solve f(x) = 1

2 .

d. Solve f(x) ≤ 0.
e. Domain (f) =
f. Range (f) =

g. Where is f decreasing?

4. What point on the graph y = 3− f(2− x) corresponds to a point (a, b) on the graph of f ?

5. Let f(x) =
√
x , let g(x) = x + 1, and let h(x) = 3x. Express the following functions as

compositions of the functions f, g, and h.

a. a(x) = 3 ·
√
x + 1 b. b(x) =

√
3 · x+ 1 c. c(x) = 3

√
x+ 1
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6. Let f(x) = 4
√
x − x+ 2 .

a. What is the domain of f ?

b. Use the calculator to help you sketch the graph y = f(x). Indicate your scale.

c. The function f has a unique maximum. Estimate its location.

d. Use the calculator to solve the inequality f(x) > 0 numerically.

e. Estimate all x- and y-intercepts of the graph of f.
7. Express the function g(x) = |x|+ |x+2| as a piecewise defined function without using absolute

values. (Hint: where do the definitions change?)
8. The graph of a function y = f(x) is given below. Use information in the graph to answer

parts a through g. Give exact answers where possible, approximations where necessary.
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a. Domain (f) =

b. Range (f) =

c. f(0) =

d. f(f(1)) =

e. Where is f(x) positive?

f. Where is f(x) increasing?

g. Solve f(x) = 1.

9. The daily truck rental for agency A is $21 plus 21 cents per mile. For agency B the rate is
$32 plus 18 cents per mile. A driver plans to take a 320 mile trip. Which agency will give the
better rate? Also, determine the minimum number of miles that must be driven beyond which
the cost from agency B is lower.

10. The graph of a function f is given below as part a. Use it to draw the graphs in parts b and
c. Indicate clearly the locations of the four points corresponding to the points marked with •
in the original graph.
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c. y = f(1− x)

11. Determine inverses for the following functions:

a. f(x) = 3x− 7 b. f(x) =
2x+ 3
x− 4

c. f(x) = 3−
√
x+ 1

12. By using the table of values to the right, find: x f(x) g(x)
1
2
3
4
5

4
2
1
3
6

2
4
5
3
1

a. (g ◦ f)(1)

b. g(f(g(2)))

c. (f − g)(3)

d. (f · g)(4)

e. The average rate of change of f(x) on [1, 3].
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ANSWERS

1. a. x2 − 5x+ 4 b. 6x3 − 12x2 c. −2 d. 2x− 3 + h e.
√
x2 − 3x

f. x−
√
x − 2

2. a. (−∞, 0) ∪ (0,∞) b. (−∞, 4
3 ] c. (−∞, 0) ∪ (0,∞) d. [−1

2 ,
2
3 ]

e. [−4
7 , 0) ∪ (0,∞) f. (−∞, 0] ∪ [1,∞)

3. a. 1 b. −3 c. x = − 1
2 d. −2 ≤ x ≤ −1 e. [−2, 1) ∪ (1, 3)

f. (−∞,−1] ∪ [0, 2) g. On the intervals [−2,−1) and (1, 3)

4. (2− a, 3− b)

5. a. a = g ◦ h ◦ f b. b = f ◦ g ◦ h c. c = h ◦ f ◦ g

6. a. [0,∞)
b. The graph of f begins at (0, 2), increases to a maximum at (4, 6), and then decreases,
passing from positive to negative at x = 19.798.
c. (4, 6) d. 0 ≤ x < 19.798 e. (0, 2) and (19.798, 0)

7. g(x) =


−2x− 2 x ≤ −2

2 −2 < x < 0
2x+ 2 x ≥ 0

8. a. [−3, 4] b. (−2, 3] c. −1.5 d. 0 e. [−3,−1) ∪ (3, 4] f. [1, 4]
g. x = −1.6 or x = 3.5

9. The cost for x miles with agency A is a(x) = 21 + 0.21x while the cost with agency B is
b(x) = 32 + 0.18x. Because a(320) = 88.20 and b(320) = 89.60, agency A will be a better
deal. However a(x) > b(x) once x ≥ 366.7.

10.
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(2, 2)

1
(−1,−1)

11. a. f−1(y) =
y + 7

3
b. f−1(y) =

4 y + 3
y − 2

c. f−1(y) = y2 − 6 y + 8, y ≤ 3

12. a. 3 b. 5 c. −4 d. 9 e.
f(3)− f(1)

3− 1
= −3

2


