Math F251 Midterm 2 Fall 2021

Name: SolW\'] onS Section: O F01 (Jill Faudree)
0O FO2 (James Gossell)
0O UX1 (James Gossell)

Rules:

You have 60 minutes to complete the exam.

Partial credit will be awarded, but you must show your work.
The exam is closed book and closed notes.

Calculators are not allowed.

Place a box around your ] FINAL ANSWER \ to each question where appropriate.

Turn off anything that might go beep during the exam.
Good luck!

Problem Possible Score

1 6
2 12
3 12
4 20
5 12
6 8
7 10
8 10
9 10

Total 100




November 11, 2021

Math 251: Midterm 2

1. (6 points) The radius of a spherical ball is measured to be 3 inches with a possible error of +0.25

inch. Use differentials to estimate the maximum possible error in the volume of the ball.

nr3 where r is the radius of the sphere.)
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3

(Note: The volume of a sphere is given by V
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2. (12 points)
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Math 251: Midterm 2 November 11, 2021

3. (12 points) The volume of a cylinder is given by V = nr’h where r is the radius and £ is the height
of the cylinder.

(a) Assuming that the radius and the height are changing with time, ¢, find ‘2—‘:.

V:wrzl’\

av 2 Jh
ﬁ,'fr(lrﬁi%hqb r j/t

(b) If the height of the cylinder decreases by 4 inches per hour while the radius increases by 1 inch
per hour, find the rate of change of the volume of the cylinder at the moment when the radius
is 5 inches and the height is 10 inches. Include units with your answer. Interpret your answer
in the context of the problem

%‘:—4 dr -4

ot
Cind %{_\? when r=5 and h=10

j{/ = 77(2_»5-/-/0 F 52{-%)

<

=77 ( /00 —/oo> = O infhr

In #ar?)m‘f'mliorm: The volume 1s constart at +his
momen+.
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4. (20 points) Use the information below to answer questions about the function f(x). Make sure you
answer the question!

1 —3x? —20x _60(x* - 1)

f) = 213 fx) = ) f(x) = e

(a) Determine the intervals on which f(x) is increasing/decreasing.

‘F/-_:_o whe,h X:O/ -{—\Csf\ s mc,h:asinj o C-'ao,O)
N _ &
<4’+J—? > and decmasirﬁ Oh CO)OO) .
o

(b) Find the local maximum/minimum values of f(x). If something doesn’t exist, you must ex-
plicitly state this and justify your answer.

£ has a local max atl x=0;
P has ho Jocal min be cause, +here are no other

Cyidt. 1.-;45.

: 1
s rmaximum value 1S £e6)= /.

(c) Find the intervals on which f(x) is concave up and concave down.
‘F ”: O when X= x). fis cacunp oh C-Jo)—-n U Cl,ﬂo)

+++0 -—— 0 +++ é_LSl‘gh UF C'Cdoleah C—l)l)
>

&— T ] - _('//

(d) Find any inflection points of f(x). If there aren’t any, you must explicitly state this and justify

your anSwer. _ __I . _ _ —;('
£ has Inflchion points when x=-1, {0 =54 x,l)*F(D., 2

'Poin‘k (i— )';D

(e) Find any horizontal asymptotes of f(x) or state that none exist. Justify your answer.

élm'm.' 3: 3 s a hor'/%om‘n/ dsgmlpv‘uk

[
2. . — -3 _
Jushbieation © [ipy 123x7 A im 2= = 3
— 2.2 e | +52
X7po (=3 x* X7 oo x
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5. (12 points) Find the pair of numbers x and y on the line 3x+y = 15 such that the product (x+2)(y+3)
is as large as possible.

(a) Explicitly state the quantity you want to maximize or minimize.
(b) Identify the domain of your function.
(c) Identify your answer. (Note: Your answer may not be an integer.)

(d) Justify that your answer is correct. That is, use Calculus to show that your answer indeed does
represent a maximum or minimum.

@ maximize P= Cx+2)(:j +3)

_)5-3x b P P(x) :(x+z)(15‘~3x+?>)
=(xx2)(1 8 —3x)
= 3 (x-0)(x+2)
=23 x ~lx—12)

Cubstituk : Iﬁ

@a’ormin-' C‘ao,@o)
P/GO:“%(ZX’L})fO X=] erit.pt

@ Answer ’<’—Z) Lj =9

@ JMSﬂ‘i—C:’m‘f-i&\ . [’fhem ar&rrmng.)
B Pisa 'Pamba/a Lhat opens
* t+ 40 -7 P/ P has & [0

7 it's unigne.

Z

dowh. So Xis an ahs. max.
cal max at A=2 V¥

Se x has 4 /oca/ may at X=2 ¥ unig 4.
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6. (8 points) Evaluate the following limit using L."Hopital’s Rule. Before each application of L’Hopital’s

Rule, you must indicate the form of the limit (0/0 or co/o0).

0/ . In(sin x + cos x)
g;,vn"- 0 > hI(I)l
x—0* X

(s +cosed) B 1 Co8R) — Sl
lim  ——— =" Syl + G0

X= ot X0t l

7. (10 points) Evaluate the following indefinite integrals:

3 2
(a) fx(x-l—l)dx :S(xz-}—x)dx -.=3'.x 4—2,]‘)( +C

1+ x2

(b) f (sec(x) tan(x) — e +

) dx = Gec(x) — ex—l-arc-’-uhba +C
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8. (10 points) A drone is released into the air from an initial height of 10 feet off the ground. Its upward
velocity at f seconds is v(f) = 3> — 3 feet per second. How high will the drone be after 2 seconds?

S(6)=10 X
3(6)= (wordt= g(zs)&-?bd% - 3340

1D =S(0)= 03/3-O+C
|10=0C
(D)= +°-3t+10

3 - §-6110 = 12 feeC
$(2) = 2 -3ep4l0 = §-0110 = 12 Teet

9. (10 points) Using the graph of f(x) shown (below) and geometry, calculate exactly each of the
following quantities. Show your work to receive partial credit.

| l
(b) [:(Zf(x)—i-S)dx: 2 gQCﬂch “'SSA)( = 2'3 +5.3 = (+\5
-2 -1 - Q_l



