university ol Georgla vVIatn Z40U
Department of Mathematics Final Exam May 2023

By providing my signature below, 1 acknowledge that I abide by the University’s academic
honesty policy. This is my work, and I did not get any help from anyone else:

Name (print): Name (sign):

uono

Instructor’s Name: Class Time:

Student ID (81#):

e If you need extra space use the¢ last
page. Do not tear off the last page!

e Please show your work. An unjusti-
fied answer may receive little or
no credit.

e If you make use of a theorem t¢ jus-
tify a conclusion, then state the [theo-
rem used by name.

Problem | Points Points e Please provide neat, organized work to
Number | Possible | Earned ensure partial credit.
1 20 e The total number of possible points
9 10 that is assigned for each proble¢m is
shown here. The number of poinTts for
3 12 each subproblem is shown withip the
4 40 exam.
5 30 e Cell phones and smart watchef are
NOT allowed; smart devices (iyclud-
6 20 ing smart watches and cell phones) may
2 18 not be on your person and mugt be
stored in a backpack, purse, or [other
S 12 storage item left at the front df the
classroom.
9 28
e You are only allowed to use a TI-30XS
Total: 190 Multiview calculator; the name|must

match exactly. No other calculatoys are
permitted, and sharing of calculators is
not permitted.

e You do not have to use a calculatop; an-
swers containing symbolic expregsions
such as cos(m/3) and In(e?) are agcept-
able. Include an exact answer foil each
problem.
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Final Exam

May |2

Formula Shieet

e Circles

~ areai A = wr?
— ¢ir Cumfc,rencu C = 27r

= Bquatlon of the circle of radius r centered at (h kY: (x~h)?

Roctancrlos

- a.rm.,_-.__ A=lw

- perifieter: P = 2{ + 2
Cylinder

- volum(, V = xr?h _

s surface area: S = 277r* + 2arh (includes base and lid)
Reclangular prisms

— volume Vo= lwh

- qurface area: S = 2lw + 2wh 4 2k (includes: top and base)
Circular e._cme |

— volume: V = %?T?'Qh
Sphere

~ volume: V = 37p®

+y— k) =
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Math 2250 Final Exam May] &

1. Determine the following limits; show work or briefly explain your thinking on each o
you apply L'Hopital’s Rule, indicate where you have applied it and why you can apj
If your final answer is “does not exist,” oo, or, —oo, briefly explain your answer. ( Yo
not receive full credit for a “does not exist” answer if the answer is oo or —o00.)

(a) [4 pts] lim Va2 —6x — 17

(b) 6 pta) lim S0 = 2

®)
_— e
a—0 1 — cos(x) )

Y cos(xd!
| o
sin (X)

LW ‘
._: vy — Sin(x) e D =
|

. I coS(¥) -

c|e

O
T
D)
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Math 2250 Final Exam - 7 Mayt 2023

(c) [4 pts] }i;_n_v “+In(z) = O ¥+ ®® = OO

(d) [6 pts] lim (-l— + = r) ey OGS = DO

=0+t \ T z(x—9
I ,-f\
= 1 —— \

%8 X (xﬂ’)

= jimo X

x> 0" ¥ (x-5) .

= hm \
x=30" | x-¢ e
=
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Math 2250 ___ Final Exam ‘ May 2023
2. [10 pts] Use the limit definition of the derivative to determine the derivative of
. f(z)=vVz+1.
Your answer should be f'(x) = 1 = No points will be awarded for the application of
differentiation rules (and L’Hopilal:é Rule is not allowed.)
Show all steps.
[y thtt —NX+I S
L)z i fxrh) - F00 l’:%“ﬁ/ Xal
0 L N
i W %y (“{*?E..,...d °'> -5 Ut ot
=0 i ¥ VXFI f
h m Xt | *Vw(\)ﬂﬁurﬁ
)
= Iim xwm\—(X’“' L h Lk
W VXt = ywthtt x|
h (yxeRey tVxE) 2005 XN plIT—
| n D<) / h (VxtRt( +VKED)
%) Xxt+h t { =%
b0 o s L N
thtl t ¥ X+l1 ) g e {%—-
A 1
im - h | S
h=0 i (Vxehte * KT ) g
| y xehr! $x
o | ’
e, T S L P | —
h—-o t1 AN Xt = i [ 21{5
A xeht koo Vxrhtt + Vi 7Y
B S ==
——— —
Z¥ X +1 1 X+ | @x
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Math 2250 Final Exam May 2023
3. The graph below is the graph of the derivative of f (and not the graph of f(z)). Use

it to answer the questions that follow, keeping in mind that the graph below is the jgraph

of the DERIVATIVE of f, y = f/(z). The domain of the function f(z) is the interval

(—4,4). The grid lines are one unit apart.

Y

[ JE Pt P W I Spep— | NSp—" "
1 1 [ |
1 1 1 |
| | | '
i Saaeir fotial sy ) et et 8
1 1 1 1
] 1 1 1
e P (- -
1 ' 1 1 1
1 1 | 1 '
d o wda | PSR
[ 1 | b |
1 1 | | 1
| | 1 1
T T T
é(/‘ i 1 '
| 1 | ' 1

B e R s el
] ' 1 ' 1
' 1 1 ' 1
. JEE Y SN =P A
1 1 | [ 1
1 1 | ' 1
| | | | |
e | L [ BES e CETTTTOTTr
1 1 1 1 1
1 1 ' | |
e T SR

(a) [2 pts] Determine whether f(z) (not the derivative) is increasing, decreasing, or n
on the interval (—2,0).

Fiy2 0 =2 £ |is ‘.ncreca&”\hj

(b) [5 pts] (3,4) is a point on the graph of NVrite an equation of the line tange

f(z) at the point

(3.4), e :
slope: -2 @

‘j'%:—Z(X*ﬂ G g =R

(c) [5 pts] Determine the z-coordinate(s) of all relative (local) maxima of f(x) o1
interval (—4,4). Use f/(z) to justify your answer.

sither

nt to

\ the
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Math 2250 Final Exam 7 May 2023

. dy . : ; ;
4. Determine — for each equation below. Remember to use correct notation to writ¢ your
dz
final answer. You do not need to simplify your final answer.

. =5 o3
— (a) [5 pts] .I/Z_I%)_,,—\W - ZX X
-2/3

dj 23 -IOX-V ”J§X

FxX et
T =

(b) [6 pts] y = ——=
sin(z?) r_-/‘
B B

= Sy .
dy _ sin(x*)(-5¢ ) - 2 cosed) (2%

(c) [6 pts] ¥ = In(z) tan(z) 1 -

.y
- ’(zl:i _ 1ln(x) SQCQQK> + Tax (X) (X >

@Q‘ )

(d) [8 pts] y = +/cos?(x)+ 2z <

“/z
o> (cOsz(xnm\ (2 oS (x) SthlY ) +% >

| L}
S

Z
T
S
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Math 2250 Final Exam May

2023

. dy : ,
Determine — for each equation below. Remember to use correct notation to

dx
your final answer. You do not need to simplify your final answer.

(e) [10 pts] z° + y* = 2z + zIn(y)

A
I

i 2

t 3y

PR

3X

A

Cm—,

- X dy -7 tlaly)-3x®
AX

J X

(39" - 5

g~ =
PO
dy

d -
Y

L \S 33

=

EE:

write

Y )

% gL
(f) [5pts] y= Vet + - 1_ ~ | dt x t[2 | \
/ ( 1+-1/~> % S (6 TS )o{‘r
- 2
X
‘ <2 2t)
X + — |=4 ayctan (4
d\ﬁ - ,\J/ed \1"{){1 M [26 > 2
d\Y ¥/a Yz
J :A(le + o CTan (&)_Qé o e
ax - .
VW;—\—\
DX . 02 4 24 Y| = Vg
e ()
AR
= |+ 4x?
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Math 2250 Final Exam

5. Evaluate the following. You do not need to simplify your answers.

i ( - ./S
(a) [8 pts] / <3 Tﬁ—;qu“)) dr -~ g(g + —3‘)— X - ()C_j_ ¥ )

T* "
5 ¢
a e (I ¢
N

s "-kos (x) ot Sihix) + €

)

Ve

- "C()S(X> + MCCOS(X»‘}'L

ri'v‘Y h

) dx

P o)

i
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Math 2250 Final Exam

May 2023
Evaluate the following. You do not need to simplify your answers.

_ "3 cos(In(z))
© fops) [ 2y, . g 3 os (Wadv 1l

(!

251n(w) + ¢ IR

= & U Q\n(x\ﬁ T

X
\©
- __ N
- <X
U= -3xt | :K,'ge/
du:-gdy -
‘%*:O\X -~ ® '

R

-(



Math 2250 Final Exam May 2023
6. Suppose P(t) is the price of a stock, in dollars, ¢ days after the company goes public.
Although we've lost the data for the actual stock prices, we did manage to find data for the

rate of stock price change P'(t) for the first 10 days since the stock opened!

That data is graphed below. Grid markings represent 1 unit.

Graph of P'(t): the DERIVATIVE of P(t)

P'(t) dollars/day

St--r-g

(a) [5 pts] On the graph above, draw 5 rectangles which represent a Riemann sum fc
arca between P'(t) and the ¢-axis on [0, 10], using right-endpoints.

NX = 1O =10 -
)

(b) [10 pts] Compute the Riemann sum that you drew in part

answer unsimplified.
» b o 2l s adg)= 2010)
Az a3y + 2(8 .

——

T

You may leave

= =N = s . . . : 110
(c) [5 pts] Using the Net Change Theorem, interpret the meaning of the integral j” P
in the context of the problem.

S'OF'({y: FioY- (o)
pECARS
bgmc\c POe  pohuveen dM O and dluﬁ

m B e

V&

Tha g\\cumg,z I N

r the

your

§

(t)dt
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(5, 00)

f(z) satisfying all of the following ctiteria:

(3.5) |

(1,3)
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f(x)=3

rtical asymptote. .\’S

i3 ?/V)YS

2'
e The sign chart of the first and second derivatives is below:
(—2,1)

lim

o

T—>

let

oC

(—o0, —2)

f(x) = —1 and

f(z)

e T T S o T T o

1
1
+
1
1
1
!
T
1
1
I
1
1

lim
B=—27

e o 4

sign f

interval

——00

lim

T—r00
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e The line z =1 1is a ve

e lim f(x)

@
®
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r-==-
w -

exist.
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(a) [15 pts] Sketch the graph of a function y

s




Math 2250 Final Exam May ‘20'2%

8. [12 pts] Each side of a square is increasing at a rate of 6 cm/sec. At what rate is th¢ arca
. . & . . . 9 ¢ - y

of the square increasing when the area of the square is 16 cm? ? Your final answer should

be a complete sentence with appropriate units.

- |mR

$

\

N
=
it
it
(—\
s
—

i

o

c>
(\A:;BN

as - o cmlfec
dt

A= lbem The oo of The e
'S

¢ = m:qCM'

nu»easihg o

4§ cmz/sec wWhate

Cind » dA e gmea 15 o
At r]\

T8 L
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Math 2250 Final Exam May 2023
9. A cylindrical-shaped tube with radius r and height A is made of a long rolled-up sheet plus
two circular lids, held closed with tape. We need to put tape around the rims of both lids,

as well as one long strip of tape down the side of the tube. (See the labels on the figire on

the below.)

Tape on whole rim

-

h

Vertical tape strip

e,
- -
- e

Tape on whole rim

(a) [10 pts] Given that we have 207 inches of tape to seal this tube shut, write a fun
for the VOLUME of the tube as a function of the radius r.

V=Tir* 20 = 2 (2mr) + h

V()= Tir? (zomr-4mr ) |20 = 4ar ok
0

ol

)

101

|

(b) [3 pts] Determine an appropriate domain for your function from (a). Briefly exj

[0.5

OC

your reasoning.
r7;0 h 770
200 =41k 70
IO ZY4NF

Dotn o

41y = h Q-)

‘tion

blain

|
)

(0,5

2017

—_—

I
57r

7/Y'

pt)
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Math 2250 Final Exam Mayt 2023

(c) [15 pts] NOTE: Your work from parts (a) and (b) will not be used in this
question.

The amount of tape needed to create a 7007 in® tube with radius  is given by

; ()()

T(r)=dnr + —

2

The domain of 7'(7) is (0, o). Determine the radius r of the cylinder that will minfimize
the amount of tape needed. Justify, using methods of calculus, why your dimensions
yield the absolute minimum.

’(V\ d4m = 1400 O(fﬁm‘\zmﬁoh N\%d
1 g (! - Firct Deriv.-Tesy | o 2 Doy
r . T

: - s
: N
= 4 -1460 @P é—":k*‘; .
901

r3

T dne. Fr=op,nor i T \/
domalh —5 Abs. min @

Teed =0

J <1400 = O@>

e =400
P = 400

Y

nws+ be
NN M L
o+

E 2/190% « 4. %
qn -




Math 2250 B Final Exam __ __ May| 2023

This page is extra space for work. Do not detach this page. If you want us to considér the
work on this page, you should print your name, instructor and class meeting time below. For
the problems where you want us to look at this work, please write “see last page” next to your
work on the problem page so that we know to look here.

Instructor {print):

Class Meeting Time:
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