
Fordham University Applied Calculus I Math 1203

Quiz 2

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. Use the graph below to find each of the limits. If a limit does not exist, write DNE.

88 Chapter 2 Limits and Continuity

EXAMPLE 6  Find lim
tS0

 tan t sec 2t
3t .

Solution From the definition of tan t and sec 2t, we have

lim
tS0

 tan t sec 2t
3t  = lim

tS0
  13

# 1
t
# sin t
cos t

# 1
cos 2t

  = 1
3  lim

tS0
  sin t

t
# 1
cos t

# 1
cos 2t

 = 1
3 (1)(1)(1) = 1

3.
Eq. (1) and Example 11b 
in Section 2.2

EXAMPLE 7  Show that for nonzero constants A and B.

lim
uS0

  sin Au
sin Bu = A

B .

Solution

               lim
uS0

  sin Au
sin Bu = lim

uS0
 sin Au

Au  Au Bu
sin Bu 1

Bu

 = lim
uS0

 sin Au
Au  Bu

sin Bu AB

 = lim
uS0

 (1)(1) AB

 = A
B .

Finding Limits Graphically
 1. Which of the following statements about the function y = ƒ(x) 

graphed here are true, and which are false?

x

y

21-1

1

0

y = f (x)

a. lim
xS  -1+

 ƒ(x) = 1 b. lim
xS0-

 ƒ(x) = 0

c. lim
xS0-

 ƒ(x) = 1 d. lim
xS0-

 ƒ(x) = lim
xS0+

 ƒ(x)

e. lim
xS0

 ƒ(x) exists. f. lim
xS0

 ƒ(x) = 0

g. lim
xS0

 ƒ(x) = 1 h. lim
xS1

 ƒ(x) = 1

i. lim
xS1

 ƒ(x) = 0 j. lim
xS2-

 ƒ(x) = 2

k. lim
xS  -1-

 ƒ(x) does not exist. l. lim
xS2+

 ƒ(x) = 0

 2. Which of the following statements about the function y = ƒ(x) 
graphed here are true, and which are false?

y = f (x)

x

y

0

1

2

1 2 3−1

a. lim
xS  -1+

 ƒ(x) = 1 b. lim
xS2

 ƒ(x) does not exist.

c. lim
xS2

 ƒ(x) = 2 d. lim
xS1-

 ƒ(x) = 2

e. lim
xS1+

 ƒ(x) = 1 f. lim
xS1

 ƒ(x) does not exist.

g. lim
xS0+

 ƒ(x) = lim
xS0-

 ƒ(x)

h. lim
xSc

 ƒ(x) exists at every c in the open interval (-1, 1).

i. lim
xSc

 ƒ(x) exists at every c in the open interval (1, 3).

j. lim
xS  -1-

 ƒ(x) = 0 k. lim
xS3+

 ƒ(x) does not exist.

EXERCISES 2.4

Multiply and divide by Au and Bu.

lim
uS0

 
sin u

u = 1,  with u = Au

lim
yS0

  
y

sin y
= 1,  with y = Bu

M02_HASS9020_14_SE_C02_056-120.indd   88 14/09/16   4:35 PM

(a) (4 points) lim
x→−1+

f(x)

(b) (4 points) lim
x→0+

f(x)

(c) (4 points) lim
x→0−

f(x)

(d) (4 points) lim
x→1+

f(x)

(e) (4 points) lim
x→1−

f(x)

(f) (4 points) lim
x→0

f(x)

(g) (4 points) lim
x→1

f(x)
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2. Evaluate each of the following limits. If a limit does not exist, write DNE

(a) (10 points) lim
x→−2

−2x− 4

x3 + 2x2

(b) (10 points) lim
x→−1

√
x2 + 8− 3

x + 1
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3. There are two equivalent definitions for the derivative of a function f(x) at a point a, denoted f ′(a).

f ′(a) = lim
x→a

f(x)− f(a)

x− a
(Definition 1)

f ′(a) = lim
h→0

f(a + h)− f(a)

h
(Definition 2)

Let f(x) =
x

2− x
.

(a) (10 points) Use Definition 1 to find f ′(4).

(b) (6 points) Use your answer to part (a) to give an equation for the line tangent to y = f(x) at the
point (4,−2).
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4. There are two equivalent definitions for the derivative of a function f(x) at a point a, denoted f ′(a).

f ′(a) = lim
x→a

f(x)− f(a)

x− a
(Definition 1)

f ′(a) = lim
h→0

f(a + h)− f(a)

h
(Definition 2)

Let f(x) = 3x2 − 4x.

(a) (10 points) Use Definition 2 to find f ′(2).

(b) (6 points) Use your answer to part (a) to give an equation for the line tangent to y = f(x) at the
point (2, 4).
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5. (10 points) Evaluate the limit lim
x→0

3√
3x + 1 + 1

.

6. (10 points) Consider the graph y = f(x) below.

 3.2  The Derivative as a Function 131

 31. a.  The graph in the accompanying figure is made of line segments 
joined end to end. At which points of the interval 3-4, 64  is 
ƒ′ not defined? Give reasons for your answer.

x

y

0 1 6

(0, 2) (6, 2)

(−4, 0)

y = f (x)

(4, −2)(1, −2)

b. Graph the derivative of ƒ.
The graph should show a step function.

 32. Recovering a function from its derivative

a. Use the following information to graph the function ƒ over 
the closed interval 3-2, 54 .
 i) The graph of ƒ is made of closed line segments joined 

end to end.
 ii) The graph starts at the point (-2, 3).
 iii) The derivative of ƒ is the step function in the figure 

shown here.

x
0 1−2 3 5

1

y′

y′ = f ′(x)

−2

b. Repeat part (a), assuming that the graph starts at (-2, 0) 
instead of (-2, 3).

 33. Growth in the economy The graph in the accompanying figure 
shows the average annual percentage change y = ƒ(t) in the U.S. 
gross national product (GNP) for the years 2005–2011. Graph 
dy>dt (where defined).

2005 2006 2007 2008 2009 2010 2011

1
0

2
3
4
5
6

7%

 34. Fruit flies (Continuation of Example 4, Section 2.1.)  
Populations starting out in closed environments grow slowly at 
first, when there are relatively few members, then more rapidly 
as the number of reproducing individuals increases and resources 
are still abundant, then slowly again as the population reaches the 
carrying  capacity of the environment.

Using the Alternative Formula for Derivatives
Use the formula

ƒ′(x) = lim
zSx

 
ƒ(z) - ƒ(x)

z - x

to find the derivative of the functions in Exercises 23–26.

 23. ƒ(x) = 1
x + 2 24. ƒ(x) = x2 - 3x + 4

 25. g(x) = x
x - 1 26. g(x) = 1 + 1x

Graphs
Match the functions graphed in Exercises 27–30 with the derivatives 
graphed in the accompanying figures (a)–(d).

y′

0
x

(d)

y′

0
x

(c)

y′

0
x

(a)

y′

0
x

(b)

 27.   28. 
  

x

y

0

y = f1(x)

  

x

y

0

y = f2(x)

 29.   30. 
  y

0
x

y = f3(x)

  y

0
x

y = f4(x)
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Which one of the following graphs is the graph y = f ′(x)? Why (briefly)?

 3.2  The Derivative as a Function 131

 31. a.  The graph in the accompanying figure is made of line segments 
joined end to end. At which points of the interval 3-4, 64  is 
ƒ′ not defined? Give reasons for your answer.

x

y

0 1 6

(0, 2) (6, 2)

(−4, 0)

y = f (x)

(4, −2)(1, −2)

b. Graph the derivative of ƒ.
The graph should show a step function.

 32. Recovering a function from its derivative

a. Use the following information to graph the function ƒ over 
the closed interval 3-2, 54 .
 i) The graph of ƒ is made of closed line segments joined 

end to end.
 ii) The graph starts at the point (-2, 3).
 iii) The derivative of ƒ is the step function in the figure 

shown here.

x
0 1−2 3 5

1

y′

y′ = f ′(x)

−2

b. Repeat part (a), assuming that the graph starts at (-2, 0) 
instead of (-2, 3).

 33. Growth in the economy The graph in the accompanying figure 
shows the average annual percentage change y = ƒ(t) in the U.S. 
gross national product (GNP) for the years 2005–2011. Graph 
dy>dt (where defined).

2005 2006 2007 2008 2009 2010 2011

1
0

2
3
4
5
6

7%

 34. Fruit flies (Continuation of Example 4, Section 2.1.)  
Populations starting out in closed environments grow slowly at 
first, when there are relatively few members, then more rapidly 
as the number of reproducing individuals increases and resources 
are still abundant, then slowly again as the population reaches the 
carrying  capacity of the environment.

Using the Alternative Formula for Derivatives
Use the formula

ƒ′(x) = lim
zSx

 
ƒ(z) - ƒ(x)

z - x

to find the derivative of the functions in Exercises 23–26.

 23. ƒ(x) = 1
x + 2 24. ƒ(x) = x2 - 3x + 4

 25. g(x) = x
x - 1 26. g(x) = 1 + 1x

Graphs
Match the functions graphed in Exercises 27–30 with the derivatives 
graphed in the accompanying figures (a)–(d).

y′

0
x

(d)

y′

0
x

(c)

y′

0
x

(a)

y′

0
x

(b)

 27.   28. 
  

x

y

0

y = f1(x)

  

x

y

0

y = f2(x)

 29.   30. 
  y

0
x

y = f3(x)

  y

0
x

y = f4(x)
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