
Fordham University Applied Calculus I Math 1203

Quiz 1

Name: Section:

Answer all 6 questions for a total of 100 points. Write your solutions in the
space provided and put a box around your final answers.

1. Solve for x.

(a) (10 points) 3ex/2 + 1 = 13

(b) (10 points) ln(x+ 1) = ln(x) + 1

2. (16 points) A box with an open top is to be constructed from a rectangular piece of cardboard with
dimensions 12 inches by 20 inches by cutting out equal squares of side x at each corner and then folding
up the sides as in the figure. Express the volume V of the box as a function of x.

16 CHAPTER 1 ■ Functions and Models

41–44 ■ Evaluate , , and for the piecewise
defined function. Then sketch the graph of the function.

41.

42.

43.

44.

45–48 ■ Find a formula for the described function and state
its domain.

45. A rectangle has perimeter 20 m. Express the area of the
rect angle as a function of the length of one of its sides.

46. A rectangle has area 16 m . Express the perimeter of the
rect angle as a function of the length of one of its sides.

47. Surface area An open rectangular box with volume 
2 m has a square base. Express the surface area of the box
as a function of the length of a side of the base.

48. Height and width A closed rectangular box with vol-
ume has length twice the width. Express the height of
the box as a function of the width.

49. Box design A box with an open top is to be constructed
from a rectangular piece of cardboard with dimensions 
12 in. by 20 in. by cutting out equal squares of side at
each corner and then folding up the sides as in the !gure.
Express the vol ume of the box as a function of .

50. Taxi fares A taxi company charges two dollars for the
!rst mile (or part of a mile) and 20 cents for each succeed-
ing tenth of a mile (or part). Express the cost , in dollars,
of a ride as a function of the distance traveled, in miles,
for , and sketch the graph of this function.

51. Income tax In a certain country, income tax is assessed
as follows. There is no tax on income up to $10,000. Any
income beyond $10,000 is taxed at a rate of 10%, up to 
an income of $20,000. Any income over $20,000 is taxed
at 15%.
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(a) Sketch the graph of the tax rate as a function of the
income .

(b) How much tax is assessed on an income of $14,000?
On $26,000?

(c) Sketch the graph of the total assessed tax as a func-
tion of the income .

52. The functions in Example 10 and Exercises 50 and 51(a)
are called step functions because their graphs look like
stairs. Give two other examples of step functions that arise
in everyday life.

53–54 ■ Graphs of and are shown. Decide whether each
function is even, odd, or neither. Explain your reasoning.

53. 54.

55. (a) If the point is on the graph of an even function,
what other point must also be on the graph?

(b) If the point is on the graph of an odd function,
what other point must also be on the graph?

56. A function has domain and a portion of its graph
is shown.
(a) Complete the graph of if it is known that is even.
(b) Complete the graph of if it is known that is odd.

57–62 ■ Determine whether is even, odd, or neither. If 
you have a graphing calculator, use it to check your answer
visually.

57. 58.

59. 60.

61. 62.
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3. Let

f(x) =
x� 1

x2 + 1
, g(x) = 3x+ 2, and h(x) =

1p
x
.

(a) (8 points) Find f(g(0)), g(h(9)), and h(f(5)).

(b) (10 points) Find h(g(x)) and state its domain using interval notation.

(c) (6 points) Find the averge rate of change of f(x) over the interval [2, 4].
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4. (16 points) Sketch the graph of f(x) =

8
>>><

>>>:

8� 2x

3
if x  �3

|x|+ 2 if � 3 < x < 2

x2 if x � 2

.

5. (8 points) Suppose the graph

y = 2ex � x2 +
1

x

is shifted 4 to the left and 3 units up. Give an equation for the new, transformed graph.
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6. Suppose f(5) = 10 and f(10) = 25.

(a) (6 points) Find f(x) assuming f is a linear function, i.e. f(x) = mx+ b.

(b) (10 points) Find f(x) assuming f is an exponential function, i.e. f(x) = bax.
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