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Printed Name: CUID Section #

Questions 1 — 18 are multiple choice questionshigaestion is worth 2 — 3 points. Enter your
answer for each question on the scantron sheeteThenly one answer for each question. You
will not be penalized for incorrect answers. Thandon sheet will not be returned to you so
record your answers for the multiple choice sectinrihis test as well as the scantron sheet.
Only the scantron answers will be graded for thétipia choice section.

In order to receive full credit for the free resperportion of the exam, you must:
1. Show legible and logical (relevant) justificatiomish supports your final answer.
2. Use complete and correct mathematical notation.

On my honor, | have neither given nor received pmapriate or unauthorized information during
this exam.

Signature:
Do not write below this line.
Possible Points Possible Points
Problem Points Earned Problem Points Earned
Multiple
Choice 48 3 6
la 3 4 4
1b 2 5 5
1c 3 6 4
1d 2 7 4
le 2 8 2
2a 3 9 4
2b 5 10 1
Free
Response
2c 2 Total 52
Total 100
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Multiple Choice. There are 18 multiple choice questions. Each quesh is worth 2 — 3
points and has one correct answer. The multiple cloe problems will count 48% of the
total grade. Use a number 2 penciind bubble in the letter of your response on the
scantron sheet for problems 1 — 18. For your own o®rd, also circle your choice on your
exam. Only the responses recorded on your scantraheet will be graded. You are not
permitted to use a calculator on any portion of ths exam.

2
1. (3 pts) Use I'Hopital’'s Rule to evaluate the limiim X 49.
x®-7 X+
a. 7
b. -7
c.14

@-14

2. (3 pts) Evaluate 8t2+% dt
a8 +t+c
3

u1&+1+c
7
C. 24t3+%t2+c

2
@2 +L e
3 14

3.(3 pts) On what interval is the graph df(x) = x+2 concave up?
X

a.(-¥,0)

®(0.¥)
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4. (3 pts) Using thesecond derivative f "(x)= x(x+1)( x- 2)2, determine where the inflection
points of f (x) occur.
x =-landx= (
b. x=-1,x= 0, andx=
c. x=-landx= :
d. x=-1

5. (3 pts) A farmer has 20 ft of fencing and wants to fenffeaectangular field that borders a
straight river as shown in the figure. He need$emging along the river. What is the largest area
of a field he can enclose?

y

TN~ liVer T~ ———
a. 75 ft

b. 100 ff

(©)s0 ft

d. 25 ft

6. (3 pts) What is the largest possible area for a circudata whose perimeteP(= rzs) is
12 m?

Area: A=

s

a.3n
b. 18 nf

©ont

d. 12 nf
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7. (3 pts) For the expressiofi'(x) = x3( X - 4), choose the sketch below which best depicts the
general shape of the graph pf f (x).

40,

20

-20

-40

-60

60

40

8. (3 pts) Solve the initial value problengf: cost - sirt ,s % = 1

a.s=sint+cost+ 1:

b. s=sint- cost+ ¢

(c)s:sint+ cost+ ¢

d. s=2sint+ 8
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9. (3 pts) Find the general antiderivative of the functiéfx) =5vx +5.

@F —x2+5x+C

3
b. F(X)=5x2 +5x+C

3

c. F(x)=5x2+5+C

d. F(x)= %)x2+5+c

10. (3 pts) Which of the graphs shows the solution of the giwgtial value problem,

ﬂ:-Gx, y=- 6 whenx ?

dx

O
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11.(3 pts) Using the following properties of a twice-diffetable functiony = f (x) select a

possible graph df (“+” means strictly positive, and “ —” meansistily negative.)
X X<-2|x=-2|-2<x<0 0<x<2[2|x>2
fr (X) + + + — - -
a. b. 4t

-4

4t

-2

-2l
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The accompanying figure shows a portion of the lgr@pafunction that is twice-differentiable
at allx except at point. (Use the figure to answer questions 12 — 17).

a

12.(2 pts) At pointa, classify y'.

e —h

15. (2 pts) At pointd, classify y" .

a. positive a. positive

b. negative b. negative
@zero @zero

d. undefined d. undefined

13.(2 pts) At pointb, classify y'.

16. (2 pts) At pointe, classify y" .

a. positive @ positive
@ negative b. negative

C. zero C. zero

d. undefined d. undefined

14.(2 pts) At pointc, classify y'.

17.(2 pts) At pointf, classify y" .

a. positive a. positive

b. negative b. negative
@ zero C. zero

d. undefined undefined

Version A-7



MthSc 106 Long Exam 3-Version A UC:44-4.38
Printed Name: CuUID

Section #

. . ... cos X)- 1
18. (3 pts) Use I'Hopital’s Rule to evaluate the Iwﬂ@#.
x X
25
a —_
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Free Response. The Free Response questions will ebb2% of the total grade. Read each
guestion carefully. In order to receive full credityou must show legible and logical
(relevant) work which supports your final answer. Gve answers as exact answers. You are
NOT permitted to use a calculator on any portion othis exam.

1. (12 pts)Consider f (x) = x* - 6+ 9x+ 1.
a. (3 pts) Identify the intervals on whichis increasing and decreasing.

F(x)=3x-12¢ 9= {¥- 4 F $x P x )

f'(x) =0 whenx= lox= 3

Increasing(-¥ ,1) and( 3, )
Decreasing(1, 3)

b. (2 pts) State the coordinates-(@ndy- values) of any local extrema, identifying each as
a local maximum or local minimum. If the functioasno local extreme values, say so.

X 1Y
1 [1-649+1 =5 Local Max: (1, 5)
3 | 27-54+27+1=1 Local Min: (3, 1)

c. (3 pts) Identify the intervals on whichis concave up and concave down.

fr(x)=6x-12= § x 2
f "(x) =0 whenx= 2

f"(X) ______ | + + + +

&
< | |

Concave up(2, ¥)

Concave down{-¥ , 2)
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d. (2 pts) State the coordinates- (@ndy- values) of any inflection points. If the function
has no inflection points, say so.

X |y Inflection Point: (2, 3)
2 | 8-24+18+1=3

e.(2 pts) Sketch the graph oy = f (x) using the information obtained in parts a — d.
(The onlyx-intercept off is approximately (-0.1, 0), and the oghlntercept off is (0, 1)).
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2. (10 points) You are planning to close off a corner of an alge@nced rectangular field with
one piece of fencing 6 yards long creating a tii@g shown in the figure. Assume that the field
can accommodate any size triangle you might coctstvith the fence. Find the base and the
height of the triangle with the largest area.

Instructions:
* UseA for the area of the triangle enclosed by the febder the base of the
triangle, and for the height of the triangle as show in the fegu
5 o . . .
* The ared of a triangle is: A= Ebh, whereb is the base anfdis the height.
.
b

a.(3 pts.) State the function to be optimized in terms of wagable.Include the
domain.

Constrainth’ +b*> = 36

Optimization equation@\:%b\/ 36l ME 6 (oxO

b. (5 pts.) Find and verify the location of the maximum.

A':%b—;(%- )" 20 —;(36 )" —Tr Ta
2 / 2 0 6 0
:2\/ﬁ+ 32 : W2 |3/2 |9
_-b*+36- b* _ 36 X 6 0 0
C 2J36-02 236 1P
A'=0when 36= » ob= 3 2. A'(b)4 R Tttt
A' undefined wheh= 6. 31/5

c.(2 pts.) Give the base and the height of the triangle withlargest area. Be sure to
include units.

The base i8J2yards, and the height By/2yards|
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3. (6 pts) Solve the initial value problenfi "(t) = 2¢' +3sint, f (= 0, f( ():%

f (t)=2€ - 3sint+ t+ C
f'(t)=2€"- 3cost+ C

/(0)= 26 - 30088 C= ( f(0)=2¢"- 3sinG & C:%
2-3+C= 0 pic P
-+C=0 2
c=1 c=£.2
2

f'(t)=2€"- 3cost+ 1
f (t) =2€ - 3sint+ t+ % 2

Questions 4 — 6. Evaluate the following limits wgiiHopital’s Rule. Indicate the use of

I'Hopital’s Rule with notation or phrasing.
3

4. (4 pts) lim
“p )X®0In(cosx)

G 6x O
Hlim Elim =—=
@otgnx ®0seéx 1

. 1/x
5.(5 pts) lim (1- 2x)

Lety =(1- 2x)l’X , then Inyzi i1 X

In(1- 2x -

Iim—( )Lz”lim 2 _12.

x®0 X ®0]-2x 1
limIny 1

Thus, limy = lime" = e~ = & =
X® 0 ® 0 e

-2
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6. (4 pts) legg Xe

-2X

7.(4 pts)Find the general antiderivative b{x) =e 3 .

2
F(X)='—23e3x+c

Questions 8 — 9. Evaluate the given indefinitegras.
8. (2 pts) 3 dx
5x

9.(4 pts) sing(cotg+ cs@) dg

= sing

C(.)sq+_—1 dg = (cosq+;ldq= sig+g+C
sing sing

10. (1 pt) Check to make sure your Scantron form meets th@wolg criteria. If the items are
checked, but your Scantron does NOT have all ofrtfeemation below, one point will be
subtracted from your exam total.
My scantron:

is bubbled with firm marks so that the form camtechine read;

has19 bubbled in answers;

hasMthSc 106L and my Section number written at the top;

has my Instructor’'s name written at the top;

has Test No3 written at the top;

has Test VersioA both written at the top and bubbled in below mylGU
and shows my correct CUID both written and bublited
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