
Math F251 Midterm 1 Spring 2020

Name: Section: ⇤ F01 (Faudree)
⇤ F02 (Bueler)
⇤ UX1 (Van Spronsen)

Rules:
You have 60 minutes to complete the exam.
Partial credit will be awarded, but you must show your work.
No calculators, books, notes, or other aids are permitted.

Circle your final answer to each question where appropriate.
If you need extra space, you can use the back sides of the pages. (Clearly label any work you want graded.)
Turn o↵ anything that might go beep during the exam.
Good luck!

Problem Possible Score

1 12
2 20
3 10
4 6
5 15
6 10
7 15
8 12

Extra Credit 3
Total 100

1

Solutions
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1. (12 points)

Use the graph of f (x) to answer the following questions.
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a. Fill in the blanks below:

lim
x!�5

f (x) = lim
x!2+

f (x) = lim
x!2

f (x) =

f (�5) = f (2) = lim
x!3

f (x) =

b. State the x-values for which f is not continuous.

c. State the x-values for which f is not di↵erentiable.
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2. (20 points)

Compute the following limits, or explain why the limit does not exist. (Show appropriate work and use
proper limit notation for full credit.)

a. lim
x!0

p
x + 4 � 2

x

b. lim
x!1

x � 4x
2

2x2 � 5

c. lim
y!⇡/2+

sin(y)
y

d. lim
x!4�

3 � x

x2 � 2x � 8

3

.ve#rI=diFoxI4Ira+I=tiIoIE+a&rm0g
= lim 1×→or×t+z=¥

t¥=ti→m.IE÷=¥= -2

=
Smc%) ,

I ¥ = ,÷

←
negative

=
lim I

=+×→4
- Cx- 4) ( ×+2J

> = negative( form C- as ×→4
- ( like ×~~ 3. 9)

0

3- × → - 1 co

G-4) ( x+D→(oJ( 6) < 0
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3. (10 points)

Use the graph of f (x) (on top) to sketch the graph of f
0(x) (on bottom).
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4. (6 points)

Find an equation of the tangent line to the graph of H(x) = 3 +
p

x at x = 25. You may use the fact that
H
0(x) = 1

2
p

x
.
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5. (15 points)

A drone is launched at time t = 0, and its height in meters at t seconds is

s(t) = 2 +
10

t + 1
.

When answering the following questions, be sure to include units where appropriate.
a. From what height is the drone launched?

b. Compute the average velocity (i.e. the average rate of change of the height) from t = 0 to t = 4.

c. It is a fact that s
0(t) = �10

(x+1)2 . Compute s
0(2) and explain what this calculation indicates about the

drone.

5

S ( D= 2+01+4=12 meters

The drone is launched from a height of 12
meted .

vary = smash = 4¥ = Z
,

= -2 mlseu

S (4) = 2 t h¥= 2+2=4

s
'

He ftp.tgtmls
The instantaneous velocity of

the drone at 2 seconds

Is -

Eg mls .

(0R) Exactly 2 seconds after launch ,
the height of drone

Is decreasing at a Fate of AI mb .
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6. (10 points)

Consider the function
g(x) =

1
x + 2

Using the definition of the derivative, find g
0(a). No credit will be given if a di↵erent method is used. [It

is recommended you start by writing the definition of the derivative.]
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7. (15 points)

Consider the function f (x) =
2x � 3
x + 1

.

a. The graph of f contains a horizontal asymptote. Find it, and clearly state a specific limit that
justifies this asymptote.

b. The graph y = f (x) contains a vertical asymptote. Find it, and clearly state a specific limit that
justifies this asymptote.

c. Sketch the graph of f (x) on the given axes.
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8. (12 points)

Consider the function
f (x) =

x � 3
x2 + 2x � 15

a. What is the domain of f ? Use interval notation.

b. Compute: lim
x!3

x � 3
x2 + 2x � 15

=

c. Explain why the given function is discontinuous at a = 3:

g(x) =

8>>>><
>>>>:

x � 3
x2 + 2x � 15

if x , 3

4 if x = 3

8

× 2+2×-15 = @+ 5) ( × - 3) = o means ×= 3 or 11=-5

Domain : Go
,

- 5) UC - 5) 3) u ( 3,6 ) .

Is Ikea Its ¥ = st

ti→m3 94=8++4 = g (4)
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Extra Credit. (3 points)

Use the Intermediate Value Theorem to demonstrate that the two curves f (x) = 4� x
2 and g(x) = e

2x must
intersect. To receive full credit you must state (i) when your are applying the Theorem and (ii) how you
know the Theorem applies.

9

Let HCD = 4- x2 - ek
.

So f and g
will intersect when HQ)=O .

Observe that H ( o ) =3 which is positive

and H ( 107=4 - no - e200 which is definitely
negative .

Since HCD is continuous , larger
than Zero at to

,

and smaller than zero at x= 100, the Intermediate

Value Theorem implies H ( × ) must be equal to

Zero somewhere in the interval ( 0,100 ) .


