Math F251 Final Exam Fall 2021

Name: Section: O FO1 (Faudree)
0O FO2 (Gossell)
O UX1 (Gossell)

Rules:
You have 2 hours to complete the exam.
Partial credit will be awarded, but you must show your work.

No other aids are permitted.

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

Turn off anything that might go beep during the exam.

Problem | Possible | Score
1 8
2 8
3 10
4 8
5 10
6 10
7 6
8 6
9 5
10 5
11 12
12 12
Extra Credit 5
Total 100
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1. (8 points)
Find the derivative of each of the following functions. You do not need to simplify your answer.

a. f(x)=(cosx)(In(x*+ 1))

J'(x) = «Smvalh(x-*)-P((,oSXB( 5 >
X<+l

Z
X
L/e
b. g(x):eﬁ+5x3+sin(g)
| ~h /\J—
g = EJX +lb'>< + O

2. (8 points)

Evaluate the following indefinite integrals.

a. f(zx‘*—%)dx-:_géx 4)5)61)( ’-"X +LZLX +C,

tan x

o [52 = | Hantd] + C
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3. (10 points)
Evaluate the following limits. If you use L’Hopital’s Rule, please indicate the form of the limit (0/0 or

00/c0). X .,/Yfic"' We meant +his 4o be:
| l
1_1 L __L ] Z %
X’a. lim -2 x—_é‘__f;cg_D m 6 X
x—6 X — 36 b -306 S0 - 0 X= 6 Xz /3(0
2:9-b=12 ¥
: x (2 >(-‘3>
b lim —2X 3% _ lim
o3 X2 —Tx + 12 >3- (X -3) (X~’7‘)
‘1 -Jl412=0
rm = 0 . So Hhe limit will be infincte_ [/ As x-—73—) x-Fxt+12 = oF and
Delyming “/, 'Sh' x (2X3)=2 12 >0.
4. (8 points) So +he q,uo-l-un:k 1S Posrive .
The temperature in a cabin is given by
T(t)=55+ %

where T is measured in degrees Fahrenheit and 7 > 0 is measured in minutes after starting the wood stove.

a. At what rate is the temperature changing at time 7 = 07 Include units in your answer.
. / /
Find T (o). > SO)T(@:ZOOF/M»’)
()= + (DD 2D —
()
2.0

— ]

£+
b. Compute lim,_,, 7(¢) and explain what this number means in language the general public might
understand.

limn [55 +fot :55+20:@

t—=00 , e
lh-}erpre;{w\'iohi As Fime goes on, /3\1’2 7’650’);

hrn?omjmve/ h Hhe cabin awrm

3
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5. (10 points) L/

A drone is launched off a 2-foot platform. Its upward velocity in feet per second at ¢ seconds is measured

by the function v(f) = 2. ,_— . 5 Cl l/tzjl
a. Find A(?), the height of the drone at 7 seconds. _
ﬂrC«[—amC(ﬂ Y= C

e
;g 1/3? = Sarckan(B)+C “ (£)=3arckan (D*ﬂ

b. Find A(1), the height after 1 second. Include units. Hint: tan(zr/4) = 1.

NOE Sarcan(D+] M

c. Find a(¢), the acceleration function at ¢ seconds. é _t_

o= V)= SC*MHJCZ)‘Z(Z@ (1 +42)%

d. Find a(1), the acceleration after 1 second. Include units.

o=~ -6 [-3 pp i
C (2)* 4 LF/S

e. Find v(1), the upward velocity after 1 secon‘d. Include units.

_ 3 .2
= 555 s

f.  Use your answers from parts (d) and (e) above to determine whether the drone speeding up or
slowing down when ¢ = 1.

I,SIOwinag dowrﬂ

l (%@mmse/ QUJ and \/CD l"\a\/{ o\'mcqu_m;{(j
S'(o&th
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6. (10 points)
A manufacturer discovers that the revenue gained by producing and selling x products is R(x) = 420x and
the cost is C(x) = 2x% + 5000.

a. Write the profit function, P(x). (Hint: Remember that profit is revenue minus cost: P(x) =
R(x) - C(x).)

PO = 410x - (27'@50@/ Yo% LA~ 506D

b. What is the domain of the profit function?

EO)Dov oY (O),OO>

c. How many products should the manufacturer produce to maximize the profit? Be sure to justify
that your answer is correct. That is, use Calculus to show that your answer indeed does represent a

majimum or jﬁnimum. ) B B -{«}\5 ‘(\f”. S’I' c{l_}’l l/ﬁ‘}'llf, _‘l’, (;3_{:/
PO = 420 =49 =0 P',S?na%\m'l%té heh +the

— O
X = % =105 mah u@m«bﬂ/l/ «Prwluoe} Mw[
XC"\e_ct ‘b o max: ‘ %H.S ’05 ’P}’DA.MCB'
& Si9n
44 O _ - - ¥

[- ! i ';7 P/ X /\/o’fL - You Cou\d us< +he 2

) [0S ]ooo d.kriVa-(-l'w——Q: fP//: ~4<o =7 max_. 5
0 You could obserwe Lhat Pis a dewnward openng
7. (6 points) Parabola.

The volume of a spherical balloon is given by V = %ﬂr3. If the balloon is being inflated at a rate of 32z

cubic inches per minute, how fast is the balloon’s radius changing when the radius is 2 inches? Give units
with your answer. .
f;)[mg ih =¥ SolVe -

AV _ >
e 3277 m/mm 32_”547[-22 %\;“:—
FIV\A i/ig wheh Y’/Z_'ln

3
|¢ V=L 7r”, +hen

AV _ gy dr
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(6 points)

8.

The function G(x) is continuous on its domain (—oo, Q) U (0, 00).

CC(A.D
(g
>

cc.doih
P

(5 decrtaser

Ccup
>

’
2) U (0, 00)} <

I—]-A e X’-’[
oo and lim,_o- G(x) = —c0 \[A @t ¥=0

e G’(x) is negative for all x in the domain (—o0, 0) U (0, 00).

e G”(x) is negative in the interval (-2, 0)
e G”(x) is positive in the interval (oo, —

e lim, ., G(x)=1.

L] limx_>0+ G(.X)

Sketch the graph of G(x).
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(5 points)

9.

)
|

Find 11r(r)1_ 0O(x)
Find hni O(x)

Consider the function Q(x) graphed below.
a
b.

Find lim Q(x)

C.

X—00

O

X=

For what values of x, if any, does Q(x) fail to be continuous?

d.

Y=L

)(50/

At what values of x, if any, does Q’(x) not exist?

e.
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10. (5 points)
Consider the function f(x) graphed below.

a.  What s the value of £(1)? ()
b. What is the value of f'(1)? - Z_

The following questions concern H(x) = fox f(s) ds.

c. Whatis the value of H(7)?
T ol

| Hade=-2 = [-1-2+2-2

O 1

\\

-2

d. What is the value of H'(4)?

H)=%@) = ~|

e. At what values of x does H(x) have a local minimum?

0 H/ﬁ’F. Lohere ’FcMngzj'me — J
0-"[‘ K= 5
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11. (12 points)
’ 2(3x - 1) 12(x+ 1)

The following questions concern f(x) = (ji_—s)z Note f'(x) = — 3 and f”(x) = e

a. Find any critical points of f(x).
Qot fl=0. 2(32-N=0. Sex=)3. A nswer 2 x=§'

£7is wndafined when x=3 |
Bt x=3 isnt in the domain of £60),

b. Identify the locations of any local minimums or local maximums. Justify your conclusions. If no

local minimum or local maximum exists, state this explicitly.

(’Msms I clevivative +est) ] (usin o J dive +es+)
——m D g W —— kSlgh/of 4 (ll \/
T T —> o ’pI/(L): _’Z_,?l:_fs_‘_?o Ne

< 1 3 0 3 (—'——3)4 7

0 3 L .
fioy = 2= - Qo £60) has amin ot X=3.

’ ,: ’ Theve is no focal max Since f has
Q (D - —i+ - ho other eridicel poin't.

(No‘f&. £"(2) —undif [sot helpfal abre,)

Answer ¢ £ has a lial
min at x= /3 and no
Jocal max.

Does f(x) have any inflection points? Justify your conclusions.
s 4

£720 when X=—] 4 M
~ =0 +4x &Siqhn of-,f//

‘<‘7’f [ é 3
+

C.

- |
—ho .
= 7
g
£ has ah irf bction *Po'an’f' at X="| hIecause

£ Changes Sigps hes.
(Note § does net have an inflection poi

9
'} in the domain anrd
frt i e AT N e sy 253

nt at ¥=3 be cause x=3
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12. (12 points)

Water flows into a tank at a rate of () = 6 + 4x — x? liters per minute from ¢ = 0 to = 5 minutes.

2
a. Compute f r(t) dt.
0

.

() dt= S(owe £)dt - @**th‘%f] @30

= ZO~§-.: —5/2:'
o 3 5

b. Interpret your answer from part (a) in the context of the problem. Make sure to include units.

The het Change of the Vslume of water in +he dank beteeen
The slart (E=0) and Znimabes |aler (£22) 1s 52 )1
3

c. Attime ¢t = 0, the tank contained 50 liters of water. How much water is in the tank at time ¢t = 2?

56+ 52 et = 292 [ides
3 3

13. (Extra Credit: 5 points)

Evaluate lim tan xInx. You must show your work.

x—0* Z.
_L ~Sih ¥
e @ o 3 2 Ny, =2

li Fon x () = )]W\ —
) K N i R R S

X_—j 0+ )(—:) o+

d form 3 Z.Corm%

form 000

- 201
i hh’\ 2SinX CoSX _ _Z/___’ - O

X0t | !

10
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12. (12 points)

Water flows into a tank at a rate of () = 6 + 4x — x? liters per minute from ¢ = 0 to = 5 minutes.

2
a. Compute f r(t) dt.
0

b. Interpret your answer from part (a) in the context of the problem. Make sure to include units.

c. Attime ¢t = 0, the tank contained 50 liters of water. How much water is in the tank at time ¢t = 2?

13. (Extra Credit: 5 points)

Evaluate lim tan xInx. You must show your work.

x—0*

10



