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INSTRUCTIONS

The exam lasts 3 hours and it has two parts: the first
one consists of Multiple Choice (MC) questions, and
the second part of Free Response (FR) ones. You
must show work for both parts. An unjustified
answer will receive no credit. If you are using a
shortcut, explain it.

Your work must be neat and organized. Circle the
answer for MC questions and put a box around the
final answer for the FR questions. There is only one
correct answer for each MC question.

Smart devices (including smart watches and cell
phones) are not allowed and may not be on your
person.

If you plan to use a calculator, you are only allowed
to use a TI-30XS Multiview calculator; the name
must match exactly. No other calculators or sharing
of calculators is allowed. Include an exact answer
for each problem. Answers containing symbolic
expressions such as cos(3) and In(2) are perfectly
acceptable.

If you need extra space, use the last page. Any
solution that is without indication on the scrap paper
and not in the designated space, will not be graded.



Part I: Multiple Choice

Show your work and circle your answer.
ms 1[5 pts] Let f(x) = x*e*. What is the value of f/(1)?

@e @3@
2e ®2+e

x
75'(:)= 2x et x2’e

4
7{”(4) = 2.4.€ + 1%e

=.5e

x> -3
im—
x—0 cos(5x) + x

(a) DNE (© 0
@ - ®

-4
_ ws 3. [5pts] Given that lim &
x=1 2x —2

0 ©7
®) 4 (p) 11

= 7, what is lirrll f(x)?

es 2. [5 pts] Find the limit, if it exists. Otherwise, choose DNE.

(E) None of those

@ does not exist



x—3
w4 [5pis] Th hofy= "
(St The graph of y = Z=r—rhas { on k3
= - 4 o F
(x-3)(x+#)  z+5

@ a vertical asymptote at x = —7 and a removable discontinuity at x = 3.

a vertical asymptote at x = 3 and a removable discontinuity at x = —7.

@ removable discontinuities at both x = —7 and x = 3.
@ vertical asymptotes at both x = —7 and x = 3.

@ neither removable discontinuities nor vertical asymptotes.

ms 5. [5pts] Let f(x) = 2x* — x* + 1. The tangent line to the graph of f(x) at x = 1 is parallel to
which of the following lines?

@y=5x—1

@ None of those
7['(1)= 6x?-2x
£l =612t

= 4

%&W Mimes Gowe ¢7,wae 4&%&4/ Hence <0 %. amawet .
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_ = 6. [5pts] The function f is defined on (-2, 3). Its graph is given below:

Below are four graphs. One of them is the graph of f’, and one of them is the graph of f”.

4 2 2 4 4 2 2 4
J——O IO
(D 2)
........................... 4L
....... o0 V' OO
4 2 2 ¢ 4 4 2 2 Q 4

3)

Which is the graph of f’, and which is the graph of f"'?

In the choices below, the first number corresponds to the graph of f”’, the second one to that of f”.

(a) 1.3
3,1

(©) 14
@) 2.3

® 32



In(x*+x+1)

ws 7. [5 pts] Given f(x) = -
x arcsin(x)

, what is f'(x)?

® In(3x% + 1)x arcsin(x) — In(x> + x + 1)x arccos(x)
(x arcsin(x))>?

In(x? + x + Dx arccos(x) — In(3x? + 1)x arcsin(x)

(x arcsin(x))?

In(x? + x + 1)(arcsin(x) + x arccos(x)) — In(3x? + 1)x arcsin(x)

(x arcsin(x))?
1
1-x2 >

In(x*+x+1) (arcsin(x) +x- \/11_7> — <x33’f:1 ) x arcsin(x)

(x arcsin(x))>?

<—3"2+1 > xarcsin(x) — In(x* + x + 1) <arcsin(X) +x-

x3+x+1

® @

(x arcsin(x))?

®

’ / 3 .-t /
f'(z) = L 4im () [/Zn[x?—rac-*l] A2 xtt) . (x4 (x))

(a: aim™! (z)) *

3+ 1

-1
- X aim (2) ———
X2+t !

- Xz ixer)- (2 1 + é'"l-l(x}
) ( \1-=2 }

(= sl () *



2
— ms 8. [5pts] What is the value of / (1 + V4 - x2>dx ? (Hint: Use the following graph of y =
0

1 + V4 — x2, which is defined over [-2,2].)

4
Pl O N 7 79’Ma=_{,n'.22+ KAN|
ARPNN\s :
NN _
SRR = T+2
V727
2o
-4 -2 0 2 4
-2
OF: (© 4z ®) 27 +4
2r @ T+2

x2
__ws 9.[5pts] Whatis g'(e), if g(x) = / (tInt)dt?
1

) o
(®) 1
© ¢
(D) 2¢°
®) 4¢°

3/(:6) = 2. z* Iaiz?)
2’(e) = 2e - e Y

3 2
= ke



4
— s 10.[5pts] Compute/(x3—8x+x2/3) dx. = % _ 355_2'1,_ 3 ,zz%-f- C
2 5

% %x4_4x2+ %x5/3+C

3x2—8+§x_1/3+C
@ ¥ —8x+xP+C
(D) 3x* —4x* +x* +C

® ix4—8x+%x5/3+C

ws 11, [5 pts] Using the properties of the definite integral find the value of

7
/ (I=5f(x)) dx
3

if it is known that

8 8
/ f(x)dx =10 and / f(x)dx = 8.
3 7

(a) -46 , } }
(®) - - x)) dx = o / e
g_;o /3(4 6f() /3 4 d 5 3 7{ ) d
@'6 ~ P ¥
() 2 = ‘é';( d= - 5[/37‘{(z)a’¢ +-[7'{}z)c/i]
B J'{‘{z - 5[ J(z)a/'z —/g(r)a/zz
/ /7 [



Part II: Free Response

Show all your work neatly and in a structured way.

12. [10 pts] Find the following limits. If they do not exist, choose DNE.
4x> - 16
x —

s (a) (Spts) lirr21

= A, Hl(x~2)(xt2)
b ) (x-,z)

= Liwn  H(xt3)

X2

= /e

/

s (b) (5pts) lirp x—Vxz+x?

= Miwm x-Vxex | g4z
X7 F po

x + \/ x”+.:c

_ A x’- (z*+ x)




_ w13, [5pts] Given the values of f(x) and f’(x) in the table below, and given that

h(x) = f3 + f(x),

find A'(1).
x| £ ] £/
1 1 -2
2 4 -1
3| -3 5
41 2 | 14

Ay 1) = fl(a*jf[x)) : ?f"(:c)
£'0) = «Tf’(a-r 7{(1))' 7{'(*)

= ’(5+ 1) . (‘-Z)

- 1. (-
= 1 (-2)

= -///

(a) (5 pts) Find the linear approximation of A(x) = \/; atx =9.

/
L) = 4(3)+ 409 (2-9) whae £l(1):;_\/%

= 3+ 4 (x-9)
6

= Lo+ 3

(b) (5 pts) Use the above to estimate \/9_1 .
V91 ~ L(9.1) = J+ —6/7 (91*5)

= 3+ _0;/
6
= 34—1..
6o

= 181
&Eo



10

_ ws 15.[10 pts] Find the slope of the tangent to the curve implicitly defined by the equation
yW-xy+xt=1

at the point (1, 1).

by - aagy'- g+ Aals 0

At 40
4/'—.;1/—/-#4’ = 0
0%2—5
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16. [5 pts| Sketched below is the graph of the function y = f(x).

A )

4M\k

A;:: -4 ] s

_ PTS

N

(a) (2pts) On the graph, sketch the tangent line to f(x) at x = 2.
(b) (3pts) Use the graph to estimate the value of f/(2). Show the work that leads to your estimate

f’(z) = 4@9/):: of Aomaent
~ -é; af .,Zz'me /Z

4z
- -4
2
-2

—
=3
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17. [5 pts] The derivative of the function g(x) is given below. Both g and g’ are defined everywhere
except at 0 and 1.

_ PTS

2 _
g0 =5

Answer the following questions.

(a) (3pts) What are the x coordinates of all local minima of g(x)?
— If there aren’t any, write NONE.

ANSWER: X = 2

(b) (2pts) What are the x coordinates of all local maxima of g(x)?
— If there aren’t any, write NONE.

ANSWER:_ L= "2

5"(%) = (x-2)(x*2)
X (x-1)

Caibrval valued . = -—,z) 2,0, /

x, ~2 o 4
r RN R
/ e T

max nwwn

2
[
I
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_ws 18.[5 pts] The graph of y = f'(x), the derivative function of f(x), is shown below. Assume that
f(x) is defined and continuous on [—5, 6]. Give a complete answer to the following questions.

Y
)
5 4
y=1fx)
3
2
1
T
-5 /4 -3 -2 -1 2 3 4 5 6
-1
—2
-3

Attention: This is NOT the graph of f(x).

(a) (2pts) What are the intervals where f(x) is concave up?
— If there aren’t any, write NONE.

ANSWER:_ ("5, '3)/ (4, ¢)

(b) (1pt) How many inflection points does the graph of f(x) have?
— If there aren’t any, write 0.

oL

ANSWER:

(c) (2pts) What are the intervals where f(x) is increasing?
— If there aren’t any, write NONE.

ANSWER: (—4. o)) ('2; 5)
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_ w5 19. [5 pts] Below is the sign chart of a function f whose domain is [—3,2) U (2, o). Sketch the
function as well as possible given the available data.

X (| =3](3,-1)|-1[(-10)|0]@O1D|1](72) 2 (2, +0) +00
0 Lot pewor N A Joe -~ 1 SO0 = oo Jm S =1
S+ + [ 0] - -y - 10| + B :
- - - - O+ [+] + & ¥
\n'vf%'cw/vf‘,
54
Y
? >
-5 -3 - 0] 5
| x|




_ w5 20. [5 pts] What are the absolute maxima and the absolute minima of the function

fx)=x>=3x*+1

on the interval [0, 5]?

l4

f(.,, = 3x*- 62

3x(x-2)

Cachcol ~valwed . X9, 2

%(0) = 1
%(¢)='—3

7&(5) = 51

7£(96) Ao om a,bapw i

ws 21, [5 pts] Compute /xos@ f

gmu + C

It

L
3

It

4 ,_,4~,,,(x3*3) + C
3 /

/&f u = I3+3
de =

3xidx

15
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__ s 22.[10pts] Consider the region R bounded by y = x> + 1 and y = x between x = 0 and x = 1.

(a) (4pts) Sketch R. Make sure to label the graphs.

PR Sl

y

N

4 / 1 A

(b) (6pts) Find its area.

1
A = ](x2+1«-‘6)‘/x
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— wms 23.[10 pts] On a windy day, Camila launches a sunny yellow kite 300 ft into the sky. The wind

——

tugs it horizontally at 25 ft/sec. When the string reaches 500 ft, how fast should she let it out?

g = #7 xit) - ,Z.‘,M-épmzal dolance
%- Axowe Ued '% +he
Hesle

o) - olesZamce betveen Ye

;a%reo/ 23

é;?{vm s
/:iolwte X x'(t) = 25

Wonked :

@elal;o:n :

2 2 2
300+x=?

zxx' = dy}/

Lriangle
W‘gcm;=5aol x=hoo (345) g

/= #00-'26‘ - 20
i 500

Ahores : Whem Hhe /Ja'm; neaches 00 fE, Conaido, Lebs <t
oul ot «a A/eca/o]{ Jofl‘/ljec.
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24. [10 pts] With final exams wrapping up, many people will be traveling over the winter break.
In preparation for this, people will need to make sure to check the dimensions of their checked
and carry-on luggage to make sure that they are not too big. Passengers of many airlines are only
allowed to carry a piece of luggage into an airplane if the total of its length, width, and height does

not exceed 45 in.

(a) (4pts) Suppose that you wish to carry on a rectangular suitcase whose length is exactly 1.5
times its width, and whose dimensions add up to 45 in. Let w be the width of the suitcase.
Give a formula, V (w), for the volume (in in?) of such a suitcase in terms of w.

7] -,[+,£,+uj=45 where L= 1.5

b= 45 -25T

\

V)

V(w)= bhe
4 = (t.5w)( 45- p5T) &

= -3#8w°, 6r5a*

L4
)
¢

N

(b) (2pts) Find a reasonable domain for w.

w € (o, 9)

(c) (4pts) Find the value of w at which the volume of the suitcase V' (w) is maximized.

Viw) = - H.a5 % 4 (354
= w(-1.25 9 +(35)
Guibioal Vokues i D=0 {2

\/V’ eed j; ver, ot ¢J=/2 -q"/no/ceo/ Acarswwﬁ a
ow e M | % | - V/
P Kl M He Cawn o %/,. fg/ 4222?47 e 44.;01 /

w| (o > =) T bows That amdecd Fhe
A 7 - L -+ omorsimpnal yvoleme o auck a
7V |

it core g leacd Cwlsen &= (2 ™.
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