
MATH 110 NAME

FINAL EXAM STUDENT NUMBER

SPRING 2008 INSTRUCTOR

FORM A SECTION NUMBER

This examination will be machine processedby the University Testing Service. Useonly a
number 2 pencil on your scantron. On your scantron identi fy your name,this course(Math
110) and the date. Code and blacken the corresponding circles on your scantron for your
student I.D. number and classsectionnumber. Code in your test form.

There are25multiple choicequestionseach worth six points. For each problem four possible
answersaregiven, only oneof which is correct. You shouldsolve the problem, note the letter
of the answer that you wish to give and blacken the corresponding spaceon the answer
sheet. Mark only onechoice;darken the circle completely(you shouldnot be able to seethe
letter after you have darkened the circle). Check frequently to be sure the problem number
on the test sheetis the sameas the problem number of the answer sheet.

THE USE OF A CALCULATOR, CELL PHONE, OR ANY
OTHER ELECTRONIC DEVICE IS NOT PERMITTED IN THIS
EXAMINATION.

THE USE OF NOTES OF ANY KIND IS NOT PERMITTED
DURING THIS EXAMINATION.

There are 25 problems on 10 pages, including this one.
Check your booklet now.



MATH 110 FINAL EXAM, FORM A PAGE 2

1. Find lim
x→2

2x2 + 6x ! 20
x2 ! 2x

.

a) 2

b)
10
3

c) 7

d) The limit doesnot exist.

2. Find all asymptotesof the graph of f (x) =
(x ! 1)(3x + 3)

x2 + 2x
.

a) Vertical asymptotes x = 0 and x = ! 2, horizontal asymptote y = 3.

b) Vertical asymptotes x = 1 and x = !
3
2

, horizontal asymptote y = 3.

c) Vertical asymptotesx = 0, horizontal asymptote y = 1 and y =
3
2

.

d) No vertical asymptotes,horizontal asymptote y = 1.

3. A stereo manufacturer determinesthat in order to sell x units of a new stereo, the price
per unit , in dollars, must be p(x) = 1000! x. Determine the value of the marginal revenue
function when x = 100.

a) 800

b) 900

c) 9900

d) 1900
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4. Find lim
h→0

(5 + h)3 ! 53

h
.

a) 5

b) 125

c) 15

d) 75

5. If f (x) =
1
x

and g(x) =
"

x + 1, determine the valuesof (f # g)(3) and (g # f )(3).

a) (f # g)(3) =
2

"
3

and (g # f )(3) = 2

b) (f # g)(3) =
1
2

and (g # f )(3) =
2

"
3

c) (f # g)(3) = 2 and (g # f )(3) =
1

"
3

d) (f # g)(3) =
1
2

and (g # f )(3) =
1
2

6. Find
d

dx

(
x2 ! 4
x2 ! 1

)
.

a)
4x2 + 10x
(x2 ! 1)2

b)
10x

(x2 ! 1)2

c)
6x

(x2 ! 1)2

d)
4x2 ! 10x
(x2 ! 1)2
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7. What is the smallestpossibleperimeter for a rectanglewhosearea is 49 in2?

a) 49 inches

b) 20 inches

c) 14 inches

d) 28 inches

8. Find
dy

dx
when x = 2 and y = 1 if xy2 = x + y3 ! 1.

a)
dy

dx
= 0

b)
dy

dx
= ! 1

c)
dy

dx
= 2

d)
dy

dx
=

1
2

9. What is f ′(x) if f (x) = ln(e5x + x)?

a) f ′(x) = ln(5e5x)

b) f ′(x) =
5e5x + 1
e5x + x

c) f ′(x) =
1

e5x + x

d) f ′(x) =
5e5x

e5x + x
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10. Find the equation of the line tangent to the graph of y = 3 + ex2+2x at the point (0, 4).

a) y = x + 4

b) y = 2x ! 5

c) y = 4 ! x

d) y = 2x + 4

11. A bug, crawling on a wire, travels s(t) = 12t2 ! t3 inches along the wire after t minutes
(0 $ t $ 8). What is its accelerationwhen t = 2?

a) 6 in/min 2

b) ! 10 in/min 2

c) ! 36 in/min 2

d) 12 in/min 2

12. If the second derivativ e of f (x) is f ′′(x) =
x2 ! x

x ! 3
, whereis the graph of f concave upward?

a) concave upward on (! 3, %)

b) concave downward everywhere(that is, never concave upward)

c) concave upward on (0, 1) and on (3, %)

d) concave upward everywhere
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13. Find the absolutemaximum value of f (x) = xe−x.

a) 0

b)
1
e

c)
2
e2

d) There is no absolutemaximum.

14. If a snowball shaped like a spheremelts so that its surfacearea decreasesat a rate of 4
cm2/min, Þnd the rate at which the radius decreaseswhen the radius is 10 cm. Recall that
the surfaceareaof a sphereis given by 4! r2 wherer is the radius of the sphere.

a)
1

8!
cm/min

b)
1

20!
cm/min

c)
1

40!
cm/min

d)
1
10

cm/min

15. Which function best Þts the given graph?

a)
5x4

(x + 3)2(x ! 3)2

b)
5x3

(x + 3)2(x ! 3)2

c)
5x3

(x + 3)(x ! 3)2

d)
4x3

(x + 3)2(x ! 3)2
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16. A radioactive isotope has a half-life of 20 years. How long will it take a sampleto decay to
one-eighth of the original amount?

a) 203 years

b) 60 years

c)
160
ln 2

years

d) 20ln 2 years

17. Find
∫ (

e5x !
4
x

+
7
x6

)
dx.

a) e5x +
4
x2

+
7
x5

+ C

b)
e5x

5
!

4
x2

+
42
x5

+ C

c) e5x ! 4 ln |x| !
7

5x5
+ C

d)
e5x

5
! 4ln |x| !

7
5x5

+ C

18. If f (1) = 2 and f ′(x) =
ln x

x
, what is f (x)?

a) f (x) = ln(ln x) + 2 ! ln 2

b) f (x) = 2ln x + 2

c) f (x) =
1 ! ln x

x2
+ 1

d) f (x) =
1
2

(ln x)2 + 2
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19. Find
∫ 2

0

x + 3
"

x2 + 6x
dx.

a) 1

b) 2

c) 4

d) 8

20. Find
∫

u6 + 1
u3

du.

a)
u4

4
!

1
2u2

+ C

b)
u7 + u

u4
+ C

c)
1
2

(
u6 + 1

u3

)
+ C

d) u3 +
1
u3

+ C

21. Find
dy

dx
if y = (x + 1)x wherex > ! 1. (Hint: Uselogarithmic differentiation.)

a)
dy

dx
= x(x + 1)x(x + 1)x−1

b)
dy

dx
= (x + 1)x[ln(x + 1) +

x

x + 1
]

c)
dy

dx
= (ln(x + 1))(x + 1)x

d)
dy

dx
= (x + 1)x[ln(x + 1) +

1
x + 1

]
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22. A bank pays 3.6% annual interest compounded monthly. How much will $5, 000 become
after 4 years?

a) $5, 000(1.003)12

b) $5, 000(1.003)48

c) $5, 000(1.036)48

d) $5, 000e0.036

23. If the daily marginal revenue function associated with producing and selling x widgets is
given by R ′(x) = e2x determine the revenue function.

a) e2x + 1

b)
1
2
e2x !

1
2

c) 2e2x + 1

d)
1
2
e2x

24. What is the averagevalue of f (x) =
1
x

over the interval [1, 10]?

a)
ln 10

9

b)
10
9

c)
ln 9
2

d) ln 10
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25. What is the areaof the regionboundedby the graph of y = x4 and the horizontal line y = 1?

a)
27
16

b)
8
5

c)
16
5

d) 2


