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Final Exam

Answer all 12 questions for a total of 100 points. Calculators are not allowed. Write your
solutions in the accompanying blue book and put a box around your final answers. Answers do

not need to be simplified, and may include exponential and logarithmic expressions.

1. Use the graph y = f(x) below to evaluate the following limits or explain why they do not exist.
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Limits from Graphs

1. For the function g(x) graphed here, find the following limits or 
explain why they do not exist.

a. lim
xS1

 g(x) b. lim
xS2

 g(x) c. lim
xS3

 g(x) d. lim
xS2.5

 g(x)
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y = g(x)

2. For the function ƒ(t) graphed here, find the following limits or 
explain why they do not exist.

a. lim
tS  -2

 ƒ(t) b. lim
tS  -1

 ƒ(t) c. lim
tS0

 ƒ(t) d. lim
tS  -0.5

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

a. lim
xS0

 ƒ(x) exists.

b. lim
xS0

 ƒ(x) = 0

c. lim
xS0

 ƒ(x) = 1

d. lim
xS1

 ƒ(x) = 1

e. lim
xS1

 ƒ(x) = 0

f. lim
xSc

 ƒ(x) exists at every point c in (-1, 1).

g. lim
xS1

 ƒ(x) does not exist.

e. lim
xSc

 ƒ(x) exists at every point c in (1, 3).

EXERCISES 2.2
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y = f (x)

h. ƒ(0) = 0

i. ƒ(0) = 1

j. ƒ(1) = 0

k. ƒ(1) = -1

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

a. lim
xS2

 ƒ(x) does not exist.

b. lim
xS2

 ƒ(x) = 2

c. lim
xS1

 ƒ(x) does not exist.

d. lim
xSc

 ƒ(x) exists at every point c in (-1, 1).
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f. ƒ(1) = 0

g. ƒ(1) = -2

h. ƒ(2) = 0

i. ƒ(2) = 1

Existence of Limits
In Exercises 5 and 6, explain why the limits do not exist.

5. lim
xS0

  x0 x 0  6. lim
xS1

  1
x - 1

7. Suppose that a function ƒ(x) is defined for all real values of x 
except x = c. Can anything be said about the existence of 
limxSc ƒ(x)? Give reasons for your answer.

 8. Suppose that a function ƒ(x) is defined for all x in 3-1, 1]. Can 
anything be said about the existence of limxS0 ƒ(x)? Give reasons 
for your answer.

 9. If limxS1 ƒ(x) = 5, must ƒ be defined at x = 1? If it is, must 
ƒ(1) = 5? Can we conclude anything about the values of ƒ at 
x = 1? Explain.

 10. If ƒ(1) = 5, must limxS1 ƒ(x) exist? If it does, then must 
limxS1 ƒ(x) = 5? Can we conclude anything about limxS1 ƒ(x)?
Explain.

Calculating Limits
Find the limits in Exercises 11–22.

11. lim
xS  -3

 (x2 - 13) 12. lim
xS2

(-x2 + 5x - 2)

13. lim
tS6

 8(t - 5)(t - 7) 14. lim
xS  -2

(x3 - 2x2 + 4x + 8)

15. lim
xS2

 2x + 5
11 - x3 16. lim

sS2>3 (8 - 3s)(2s - 1)

17. lim
xS-1>2 4x(3x + 4)2 18. lim

yS2
  

y + 2

y2 + 5y + 6

19. lim
yS  -3

 (5 - y)4>3 20. lim
zS4

 2z2 - 10

21. lim
hS0

 323h + 1 + 1
 22. lim

hS0
 
25h + 4 - 2

h

Limits of quotients Find the limits in Exercises 23–42.

23. lim
xS5

 x - 5
x2 - 25

 24. lim
xS  -3

 x + 3
x2 + 4x + 3

25. lim
xS  -5

 x
2 + 3x - 10

x + 5
 26. lim

xS2
  x

2 - 7x + 10
x - 2

27. lim
tS1

 t
2 + t - 2

t2 - 1
 28. lim

tS  -1
  t

2 + 3t + 2
t2 - t - 2

29. lim
xS  -2

  -2x - 4
x3 + 2x2 30. lim

yS0
  

5y3 + 8y2

3y4 - 16y2
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(a) (2 points) lim
x→1

g(x)

(b) (2 points) lim
x→2

g(x)

(c) (2 points) lim
x→3

g(x)

2. Evaluate each of the following limits.

(a) (4 points) lim
x→−3

2−
√
x2 − 5

x + 3

(b) (4 points) lim
x→0

1
x−1 + 1

x+1

x

(c) (4 points) lim
x→1

ex−1

2 + lnx

3. (6 points) Suppose f(x) = 3x2 + x. Use the definition of the derivative (as a limit) to evaluate f ′(2).

4. (12 points) Below is the graph of a function y = f(x). Fill in a chart like the one below with +, − or 0
to indicate whether f , f ′ and f ′′ are positive, negative or zero at each of the indicated points A, B, C
and D.

Final Exam, Monday 23 May 2016
Math 205

Name: Instructor:

[1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] TOTAL

Please leave these boxes blank!

Instructions: Please answer 9 out of 11 of the following questions. Please write SKIP at the
top of the page of the problem you would like to skip. Read each question carefully, show all work,
and check afterwards that you have answered all of each question correctly. Important: No books,
calculators, blank papers or notes are allowed. Turn o↵ cell phones, alarms, and anything
else that makes noises. You must show all your work to receive credit. Any crossed out work will
be disregarded (even if correct). Write one clear answer with a coherent derivation for each question.
Good luck!

[1] (20 pts) Below is the graph of a function y = f(x). Fill in the chart with POS, NEG or 0
to indicate whether f, f 0 and f 00 are positive, negative or zero at each of the indicated points
A, B, C and D. (One point for each entry in first column and two points for each entry in 2nd
and 3rd columns.)

A

B

C
D

-1 1 2

-4

-2

2

4

6

8

f f 0 f 00

A

B

C

D

[1] (20 pts)

Please leave blank!

5. Compute the derivatives of the functions below. You do not need to simplify your answers.

(a) (4 points) f(x) =
ex − e−x

x2

(b) (4 points) g(x) =

(
3x2 − 2

√
x +

1

x

)7

(c) (4 points) h(x) = x
(
2x + ln(4x2)

)
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6. Evaluate the following indefinite integrals.

(a) (4 points)

∫
(x + 3)2√

x
dx

(b) (4 points)

∫
4xex

2
√
ex2 + 1 dx

(c) (4 points)

∫
1

8x− 3
dx

7. Evaluate the following definite integrals.

(a) (5 points)

∫ 2

1

x
√
x− 1 dx

(b) (5 points)

∫ e

1

(lnx)3

x
dx

8. (6 points) A curve is defined by the equation

x2y2 − 2x = 4− 4y.

Give an equation for the tangent line to the curve at the point (2,−2).

9. (6 points) A car is travelling 50 mph due south at a point 2 miles north of an intersection. Another
car is traveling at 40 mph due west at a point 1 mile east of the same intersection. At what rate is the
distance between the two cars changing?

10. (6 points) A sample of radioactive material has an initial mass of 50 grams. After 20 days, the mass of
the sample is 40 grams. Assuming that the mass of the material follows an exponential growth/decay
model, find the half-life of the material.

11. (6 points) Determine the absolute maximum and minimum values of

f(x) = 2x3 + 3x2 − 12

on the interval [−1, 2].

12. (6 points) Use a Riemann sum with 4 subintervals and right endpoints (R4) to estimate the integral∫ 2

−2
2−x

2

dx.
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