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3 3 This is a set of practice problems that can be used to
4 3 review for the final exam. The real exam follows the
5 3 same format, but is shorter.
6 5 The exam has two parts: the first one consists of
7 S Multiple Choice (MC) questions, and the second
8 S part of Free Response (FR) ones. You must show
9 S work for both parts. An unjustified answer will
10 5 receive no credit. If you are using a shortcut, explain
11 5 it.
12 5
13 5 Please show your work in a neat and organized
14 5 manner. Circle the answer for MC questions and put
15 5 a box around the final answer for the FR questions.
16 > Smart devices (including smart watches and cell
17 10 phones) are not allowed and may not be on your
18 10 person.
19 10
20 10 You do not need a calculator; answers containing
21 10 symbolic expressions such as cos(7/3) and In(e*)
22 10 are acceptable. Include an exact answer for each
23 10 problem.
24 10
55 0 If you plan to use a calfquator, you are only allowed
26 0 to use a TI-30XS Multiview calculator; the nam§
77 10 must match exactly. No other calculators or sharing
of calculators is allowed.
28 10
29 10
30 10
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Part I: Multiple Choice

Show your work and circle your answer.

1. [30 pts]| Find the following limits. If they do not exist, choose DNE.

sin 3z

(a)

}:ig(l] cos(z) + cos(2x) -
(a) DNE (©3 ® -3
@ o ® -1
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b) lim Tt 6
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(X) DNE -1
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= o (x=2)(x-3)
T 2" (c-2)
= Lim (2-3)
x- 9"
= -4
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(Ve== +=z)

T [y + X

;. !
L e "C( 1= Yo +1)

éhcg Xz Py fam',ﬁn

ag X~ 00

(G) DNE



225
s 2. [5 pts] Assume that x = a is a vertical asymptote of y = = 2)5(61:2 92+ 20)" Find the sum

of all possible values of a:

® -5 ©5 ®) 10
% ¢ ® 8

= (l—S‘) (x"‘S)
] (2'2.)(.1:—5)(96"4)

Camdiolaler For vetbeol a?'n't/m;i z=2, 2
. ./Zmn (x—S‘)(ac+5) + 00 2=2 w a werheol a/?my,ﬂ; %/J

-y (:L—-J.)(a;-g)(x-/f) =

=5 xX=#.

2

. Nim (a:—f)(ous) ="Jo .- =5 =« mol 2 verheal @?W¥J
(y baoa biole ot z=5)

L5~ [.2’.).)[.1:—5)(36"4‘-) - 3

Ny (z-5) (%+5) c o . T4 41 a werbeod WW%J

)" (z-2)(x-5)(x4) -

HAwower : 2+ 4 = 6
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PTS 3 5 [R Th h f - S -
[5 pts] The graph of y 2 _Trta

What is the value of a?

has a vertical asymptote and a removable discontinuity.

@0 ® 7
® 3 @) 10

(F) There is not enough information to deter-

(©5 mine a

%&M

xz" Fx + &,
Le ome 9% Hhz Lers % <4 - /8
A f; ,cu/q/ © —}x/
Im  order f& e Mimear /@J&TA 7
o ton Aon o e (2-2)
- 7& = 7/ a = (5)(-2)=.
: ; ﬁ" fwazu"f % e W%.;,vt_ ebna, /5)

% Lrove a romovalle ,alwao—ritcwuft?,) (1'—5'/ Lo Xo
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ws 4. [5 pts] Given the values of f(x) and f’(x) in the table below, and given that

_ f(22)
g(x) = )
find ¢'(1).
X ‘ f(x) ‘ £2(x)
L) -1 1h
21 2 3
3] -3 15
41 4 3
@ —28 @ -6 @ 4
v ® - ®:

;'(::).—_ ffz)- 7{’(24:)-3, - «Tf’fzz) : 75'(:)
/
F=)*

gn= 75[4)- £02):2 - £12) - £
/
#)*

= _¥/



ws 5. [5 pts] At which point on the graph of y(x), given below, are ¢/ (x) and y”(x) both negative?

0

@ A ©c
@) B (o) D

Z'(o ot B anwd C

At B ;’ ) dcuew'«r? &= J” <o
/7 . A}nmwm G:) }'I>o

At c A ¢

%m’ fr aua’/”ww «éa/ﬂﬂ?"z““ at B.

- T

(E) E

11
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s 0. [5 pts] The functions f, f" and f” are graphed below:

| . . |
\ : - [
\ . : |
\ 4 : |
\ H . I
\ : : I
\ : : !
\ : :
\ ‘ : /
\ : : /
\ : : /
-é “\ ::/ “oN S ': /l 2
L2}
2l
Which of the following statements is true?
(A) fis full, f' is dashed (D) f is dashed, f is dotted

f is full, f is dotted
#®) [ is dashed, [’ is full (E) fisdotted, f’ is dashed



s . [5 ptS]

13

(Fall 2017) Find ALL the horizontal asymptotes of the function y = I3
aren’t any, write DNE.

1o If there

® DNE ©y-1 ® =0
(B) y=jandy=—] ® y=—1
. _ Z Fz - 4
"ﬁ:ny - .‘.t’v:oo 4x 4+
— ~-F
. - _‘e‘ fﬁ: T
-/_Zzﬂ::—ng L‘t:ﬂ—oo 4z 4
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ws 8. [5pts] Let f(z) = 3% . At which value(s) of « does this function have a local maximum?

@ r=0 (©)z=9 (E) None of these
93: @leandx:9

2?9
f’/z?.—. 2x (x-5) - (‘52'9-) . bz 3 x-5

(x-5)>
xz—/ox+ §g—oe=x=1,5

2 z*9 2 2
GC-Iooc+9_ b 3 . 3.1-5

(c-5) d%

z | 1 5 g
L
f Locost °_°°:'e
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9. [5 pts] What is the absolute maximum of the function f(z) =5 — 2|z — 1] on [—1,2]?

@1 @3 @5
2 @4

- AT +7F 5 xE[/,L]

o )

-ZJC-!-.BJ

{'e) = I

< 2 X € (_’)')
g%) enclecol values ombsde =41,

%f(f) =95
a—f(—/)z 1/
/Tf(z):-J

7{(:;7 acleves o

3 5 ot x=1.
abgolule A OICL VIR 4/&2&4&%
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_ s 10. [5 pts] Find the slope of the line tangent to the graph of

30+ 20y +1f =2  [*]

atr = 1.
@ —2 © 2 not defined
(®) 0 (©) 4
-Her entiobon oles x] mH it o x:
.@qﬁé vﬁo’bi bott 4 %f [ /t7‘“
6x F .2x0«1’ + 24+ 3#;’ = o [*~]
74" x=1, [*] 0 :

3+ +Jl=-z,
= JZ.;. ;7+1 = O

= gw")l:" => 0‘(="
LA (1), [% ¥] becomen :

£ + )?'—JJ _V;??I=0
4=o dmpostsble !

o s oo alope of Hht /::fwr dime L [5] 4o aundefimed.
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os 11, [5 pts] What is the absolute maximum of the function

[ if z € [~1,0],
f(x)—{x_x2/4 if 2 € (0,3]?

@0 © 3 ® 3
@ 1 @2

- X E "".-/,o)
:7‘_"(1)= f f 7 L

1-L , ze¢ (23]
2

Crtical valued : XL=° omd =2

/7?(—4) = 1 |
.f{o) = o \ N Ny r

F= 1

£03)= Yy
/fZaf,.e 7‘/&:) Qebuieves am cboolide mgrivm ;f 1 ot X= -/ and z<2.
/
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1

8 1
ws 12, [5 pts] Compute / 322 — 4z + % dx.

0
(a) 324 (©) 400 (E) 898
%) 386 (D) 450
43 |8
=33'_3_ 1fx7'+ _11___3__1,3
3 Z 6.4 o

1]

W
N
D

B



2
s 13.[5 pts] Compute / 2f(x) + 1 dx where the graph of f is given below.
1

/
1] f

Lo
< L

(a) 11 (©) 13 ®) 23
() 12 (D) 22 O 25

19

¢ i;‘/”"/’:
/
Aeea of
—{ .'-/J{‘_‘f‘
4_2) + 3
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14. [5 pts] Using the properties of the definite integral find the value of f15 f(x) dx if it is known
that f16 f(x)dx =4, f56 f(z)dx = 1.

@1 3 ® 5
2 (©) 4

5 '3
[ %lw) dx = \4/6'%(1)6/1 -+ /g f(’” ‘/z



15. [5 pts] Compute [(x + 2)y/x dx

@ Vet H+C ;
%x%—ﬁ-l-c @%

=f(acﬁf +.2\/a?)=’/x

= -{(1;3/2 + Q_x,'/z/dz

22+ 22+ C

x3 + 1232 4 O

(E) %ﬁ—x%-l-:n—l—C’

21



22

16. [5 pts] Which function(s), whose graph is below, has a non-zero average value over the closed

interval [—7, 7). [Recall: The average value of a function f on [a,b] is fove = 7 fab f(z)dx.]

PTS

7[ o 4n A B v¥D &
ove

Y (%) w0 an odd

744Mc6'pw niwfzéxazz’:/ Aefween

© 3 ® y

/?kad'c Bowunds . :
=0 wm C ow Wég \\}'i‘x ‘?"§07 Vi
oNe /Wwo& areo- -1

’/GM po @ ) ®

%wa#') 4 elowS =3 ODTX
O EM f/ﬁe oo .
@ A ©c % E
(®) B OR
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Part II: Free Response
Show all your work neatly and in a structured way.

17. [10 pts] (Spring 2022) Use logarithmic differentiation to find the derivative of the function:

y = 708 L—*, ]
The final answer must be a function of z. Remember to use correct notation to write your final
answer.

Toke Mw 07[ Loff, #des 07[ l_*]-‘ /ﬂz? = e X Mz

Qn' eiliclE ¢Zm’6 des @ (] I
e Aq/xdja * ]L ?‘: oy

[ ]

——
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eis 18. [10 pts]  (Fall 2022) Determine 2 given that y> — 4y = 22e?. Express 2 as a function of z

and y.
- 2y~ 4y'= zedy + ozed
Ja/wn. 0 above 3?? 4; e #«
Tdoloe Z,’ : - ’Zﬂ,
? 55,‘_ z;—xzey/
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19. [10 pts] Compute the following limits:
sinr —x

(a) (Spring 2019) lim ——
=01 —cosx

X o Aim

/&, -
w1
AIC  eogx

1

n

25
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290_2

(&
b) (Spring 2023) li
(b) (Spring 2023) lim ———

kA
2

/



_ s 20.[10 pts] Use a linear approximation (or differentials) to estimate e~

- 002 e
€ ~ e’ + (e)/ (-e.02-0)
x=

(o]

0.02

27
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_ws 21.[10 pts] The table below shows the speed v(¢) of a runner at a given time ¢. Time is given in

seconds and speed in meters per second.

t[s] \ v(t) [m/s]

0 0
0.5 4.58
1 6.81
1.5 7.90
2 8.31
2.5 9.22
3 10.14

2

(a) Using correct units, interpret the meaning of / v(t)dt.
0.5

(b) Use a left Riemann sum with the three subintervals [0.5, 1], [1, 1.5],and [1.5, 2] to approxi-

2
mate / v(t)dt.
0

a.) /l v(¢) dt M/;Awm % 0&”‘/2‘0_:'/%‘— o Mem %t ﬂ;'
0.5

> - overed Letreen 054 and 24

L
ﬁ) f vyt) dt 0.5 [//-5'8 + 6.81 + 4.50] = 9. 645
0.5
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2241
s 22, [10 ptS] Given f(CC) = m:Tan(Jj)’ what is f/(l')()

2

- x+! 2 -
/Tf"(w) = x ZL'M '(z) - 2LX e — exﬂ(ac- q_ + Aom /(:c))

{1+x?

(x j;M—’(JC)) 2

2
ax+1
e (,,zx’ #o._m_,x — _._1‘/ - 7&4”%)

{+x?

(J, m—{(x))&
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e 23. [10 pts] The velocity of a particle traveling upwards is given by v(t) = e* feet/second. If the
height of the particle is 3 feet at ¢ = 1 second, at what time is the height 6 feet?

’gff)z /"l/‘/ﬁ) dt
= /eudb
2t

= e +C [+]

2
ibial  Eomolihow:  When f=/) ’g= 3. %ﬁd’"ﬁ a2 imle [*]:
_ 2 2
d =8 L Cc = c= 3-¢
2 2
-
M) € 4+ 3-e*
2 2
2 2
6= ¢ L3- 1=
2 2
&= € = £+ 6z
= s = An(c+e?)
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_ = 24.[10 pts] The graph of y = f'(x), the derivative function of f(z), is shown below. Assume that

f(z) is defined and continuous on [—2, 2]. Give a complete answer to the following questions.

A
2
&
-2 0
2
(a) (2pts) What are the = coordinates of all critical points of f(x)?
— If there aren’t any, write NONE.
ANSWER.Z = =2, 9, 1.

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

ANSWER:_AloNE

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

ANSWER: ("-2; '/}/ (// &)

(d) (2pts) What are the = coordinates of all inflection points of f(z)?
— If there aren’t any, write NONE.

ANSWER:_ L= -1, {1

7

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

ANSWER: (‘ll 0}
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26in? rx

s 25, [10 pts] Compute / 7T—al:v.

SecTnx
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ws 26, [10 pts] What is the absolute maximum and the absolute minimum of the function f(x) =
o* — 4732 + 1 on the interval [—1,4]?

75’&): 4x3_ =0 at z=7 € [-44]

?f[-/) = 3+ 478
£(7) = j -3t
£04)= 257 — 6T

-3T el =T and
7{f*) diao an abgoLule s ;f

abgotele M&WM;{ ,2—{—4753 at z= -4.
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ors 27. [10 pts] Find the derivative of the function:

x(x —5)"2
sin®(z)

fx) =

The final answer must be a function of z. Remember to use correct notation to write your final
answer.

/f‘vzx + (DC"Z.) /'nfx—f) - 5/% (Fmx)

|
IS
N

4 Mn(z-5) - 5 eodx

i + -2
f(z) B L Z-5 Fmx

2

x_
)= (4 + X2+ o tz-5) — 5@&(1)} .z (x75)
f - s don f[x)




2 .
¥ sint

ws 28.[10 pts] What is the function ¢ (z), if ¢(x) :/ 5 dt?
x+1 13 + 1
1 z*
75(“) = / 4l oy 4 / salud B
2
X +1 1+ 1 ’tz'H
x+1 z?
= mt
- / Lmt A T / 4 e
2
19 ,tz-l" 1 ) l +f

Ej[ /% %Ma/ameym ﬂeerm 7»/ &[W .

. 2X

751(-4/= _ g (x+1) N aim (Z7)

(:z+/)2+ [ %+ 1

35
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ws - 29. [10 pts] A plane flies horizontally at an altitude of 2 km and passes directly over a radar located

on the ground. When the angle of elevation is 60°, this angle is decreasing at a rate of 30°/min.

How fast is the plane at that time?

.
—_—

//\ Z/u,g/lewn] lowdd Lo m Acdiowns ot erunle -’%‘-’ o esvalwe 7’[

ﬂ? j;;oﬂvomeﬁ»fc 'fxmcz‘r'om,o .(A z_n_o_t COMcd'/

0
0 ((asna N\
0090 T o\ A i s R RSB 2> 2 =

/2,\?2:3 . éL)

~
7
/
/
7~
/
/7
v
/
e
7
75

Lekt xX(t) e b/ %oMde olinlance  covered ? e

)= 2 - 2ot (O(t)
Aam(61t)

C XU = -3 esc2ow). 8'(E)

When g = T anol g'= -2

%

Y ota :
‘J‘?_ g when QZ%—
Jde 6
J'o’n:
. d Gen 9 =T
What < ,’2‘: w -
0. e ot Time T.



37

_ e 30.[10 pts] Dawg Food Inc. wishes to design a can of a volume of 100 ¢m? using the least amount

of metal as possible. The can has to be cylindrical with a lid and a bottom. Find the dimensions it
should use.

(a) (2pts) Sketch the can, label the height with / and the radius with R.

' — \/.’:— /pO CM3 = 7L-£2’£

T
’\_./

(b) (4pts) Express the exterior area A(h) (in cm?) of the can in terms of /, and give a reasonable
domain for A.

»4=1A()*A(I M)

2TR

— 275224- 27 R4

— .?;z(ﬁ’)+ 2040 f§ — oo o?,ot/'/TZ} dom (4)= (0,v°)
7% 4

(c) (4pts) Find the value of h for which the can requires a minimal amount of metal.

A’:.—oZO«O_’_,{o W’P._L

4* A \3/‘;_1

3 o 4-
% y
_ —.zno+40&/E'»£l/

,gz
I~ o
7
@u»«w/@r Aot we’#%%‘/; /‘\/‘E’i

Hows we weed o ”“"/7/ Aot e

Aefresends @ ot

¢ eam Jo %af'éi":&‘?‘vwﬂr%ﬁ

'dl (o (%% °°) whaeh howy Zhot (/Ie mmw% A <

‘;‘Z;f/ - /" + meached L (,g___ \3/{_2?.




