MA123 — Elem. Calculus Fall 2018 . SOLUTIONS  «.. .
Exam 2 2018-10-18 Name: Sec.:

Do not remove this answer page — you will turn in the entire exam. No books or notes may be used.
You may use an ACT-approved calculator during the exam, but NO calculator with a Computer Algebra.
System (CAS), networking, or camera is permitted. Absolutely no cell phone use during the exam is
allowed.

The exam consists of two short answer questions and eighteen multiple choice questions. Answer the short
answer questions .on the back of this page, and record your answers to the multiple choice questions on
this page. For each multiple choice question, you will need to fill in the circle corresponding to the correct
answer. It is your responsibility to make it CLEAR which response has been chosen. For example, if (a)

is correct, you must write
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You have two hours to do this exam. Please write your name and section number on this page.
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For grading use:
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Multiple Choice  Short Answer

(number right). (5 points eanh) l {out of 10 points)

Total |

| (out of 100 points)




Fall 2018 Exam 2 Shoit Answer Questions
Write answers on this page. Your work must be clear and legible to be sure you will get full credit,

1. Let H(x)=(3x+40)g(2x). Find the derivative, H'(x). Do not simplify your answer.

Clearly @ your final answer.

\/;H‘(X) :@X%‘%@ ’ %qi’lx) 7+ %izx)é |

2. The total profit-(in dollars) from the sale of x bicycles is given by
P{x)=50x—x*~300

Find the marginal average profitata productlon level of 10 bicycles. Show all steps clearly
and your final answer.

Avpadt prafiy & Pe = PO BOx-x* 200




Name:

‘ Multiple Choice Questions
Show all your work- on the page where the question appears.
Clearly mark your answer on the cover page on this ezam.

3. For the function f(z) = 923 + 7z% + 22 + 5, find the equation of the tangent line to the graph of f

Catz=2 slope of oty Line % dodvedive pyatizare d
Possibilities: ak Qv on P
(8) y=2°+17 me £ = 2700 Al v e =38

%Zb) y = 138z — 167 Yo K Vo, wWhaure - W+ £y, pas V28 % ‘-" l B
(¢) y=109 Fl2) = q ey 4 2w - i

(d) y = 138z + 109 2 \0A =382 }‘H@

(e) y =109z — 80 2 108 -2 = T a0 | \A -
—\\l = 2 \&‘ﬁ =\ K -\ ‘

4. Find the derivative, f'(z ) if f(:z:) \/6w3;}‘332+9a;+4.

£00= glalx \) b

(a) (1/5)(62% + &% + 9z + 4)~1/5 Pl gt Uty i\j}

) £5)(6z" + = 4 9z 4 %4‘3 s

(b) (L/5)(62° + &% + 9z + 4) (182 + 2 -+ 9) ? plxd = lox? bx 71 ax T .
(¢) (1/5)(182% + 2z + 9)~4/5 bﬁ‘f‘éﬁ i %X‘MXM«) "o (18xkr2 m@)}

| (@) (1/5)(62° + 2% + 9 + 4)#/5(182 + 23 49 9]
(e) V1822425 +9

POSsibil_i_ties:

5..Find the derivative, f'(z), if f(z) = In(5z + 2) + 50z + 90.

AT I
(®) P i 5 e
(b) 5@5m+2+50 | ,»\ @f:im ¥ 50 §
(c) S 150 IR

ln(5cc +2) bz+2
(d) (5z + 2)e5+ +50
(e) In(5z + 2) + 140




6. Suppose F(z) = g(x)e®, If g(0) = 8 and ¢’(0) = 7, find F'(0).

Possibilities:

(a) 15 FO0= gL e
§<bLf:§1 Pl g' 0y %mwg%w
(e) 7 v |
(d) 42 - %‘LX'} &‘“@ﬁ T lgaltig”
(e) 21 . |

8. Suppose H(z) = f(z?+g(z)). If g(2) =10, ¢(2) =7, f/(11) = 15, and f'(14) = 17, then find FF(2).
DY £ (xP4g00) <25t 4'00)

Possibilities: VA = ~
(@) 15(14)(4+17) WAZ) =812 no) - L2 4 1)
(o) 17 \ =P L@ (441)

(¢) 15 ] ;
(d) (17)(12) + (14)(15) g\‘\* (A ’rﬂg

L(?) 17(4+7) X

R




9. Suppose F(z) = f(In(z)). ¥ f(1) =7, f'(1) = 11, and f'(0) = 2, then find F(1).

Possibilities: F\ (x) = ggi n W};E ] éz
(2) In(2) O,
(b) (1) /11 SO I AT EN Y e
(c) 11/7
@2 ]

(e) 7/11

-4 z<10
10. For the function f(z) = {#®*—5 10 <z < 20, find the slope of the tangent line to the graph of f

VZ+9 20<z

at z = 6.
Possibilities: BRI SRV S A R N
(a) 211 e 2x
Bbﬂ?i Frivys 2w~ |2

(c) 32 I

(d) V15

(e) 108

11. Find the derivative, f'(z), if f(z) = In(ln (4+ 990))

Possibilities: v £ LK\B | f% — . 9
9 \\f\@”\ﬂ‘fl} %&%}f
(a_) ed+ 9z
b | 9 In(4-+9z) :‘ | % e o % —
® () = WA A
( ) 1 9
\ (4+0z) 4+9 |
o 1
()
4+ 9z
1 1 9

(¢) In(ln (4+9z)) In(4+9z) 4+09z




12. If f(x) = 72® + 325 + 9z then find the third derivative " (z):

Possibilities: Y =TIt o v QR
(b) 358428 + 37528

- or 5 ) P”M) Jg ;z + gt ox?
(¢) 23525 + 18022 + 19z ¥

(d) 392z5 + 6023

5627 + 15z% +9
(e) pe
’ - %f% x V1 BE
13. If f(x) = '***38 then f"(z) = Flrd=e
Pos§ibilities: | £y - {% v 4% , 14
(a’.) (1411: + 38)(14{5 + 37) 14236 + ‘14614:54—37 |
(b) (14z + 38)(14x + 37)el4a+36 _ 3 % 14x %8

(c) 28 (14)® (14x + 38)
Ld) 142 14x+38

14. Find the derivative, f'(z), of f(z) = e

Possibilities: {Dg e A
10 -180w‘*3lj x*
(b) —30z~29 ,. “50

(c) —30z~31

(4) 18027 F kY =450 xfﬂ
() 6/(302%) L R




15. The graph of f(z) passes through the point (0,29). The slope of f at any point P is 2 times the
y—coordinate of P. Find the value of f(1). '

Possibilities: Let 3 = ZF(?C)

) 2 “ | |

ek Slope- 15 2 Himes Y -courd”

| (©) 20¢ | N - o)

(d) 2¢2 ﬂ j

(e) 58 This Means é safishes +he P@}a@”aAshgéj for-

E“}QP Qf\@fﬁ“b'g@s' %f@w&}g , 3 - C 6ax

Since we have the poat (O z{)}
29=ce’ = c= 29

-n'\U[S“ F (;() - ;zc] e %

4

So CF )= / 29 o7 |

16. If $1000 dollars is invested at 6% interest compounded continuously, what is the value of the invest-
ment at the end of 4 years?
Possibilities: A Ve
(a) $110023.18
(b) $786.63
(c) $4247.35
(d) $240 .00
[ (¢) $1271.25

b

“’ﬁ

T s

3




17. If a tank holds 6000 gallons of water, which drains from the bottom of the tank in 30 minutes, then
Torricelli’s Law give the volume V' of water remaining in the tank after ¢ minutes as

£\?
v (1= £’

Find the rate at which water is draining out of the tank after 10 minutes.

V= 19000 (1~ %)’

PossibilitieS'

(2) 22 gallons per mmute}

/ o P "“.q‘ o }m
(b)ﬁ‘mo gallons per minute V' 2000 (V=G5 )7 30
(c) 400 gallons per minute o

(d) §°3ﬂ gallons per minute 5_"%”11 ({ - >

(e) 8000 gallons per minute
,. - 400 uwﬁié@)
Y s - 400 (1= fs0)
= ~400(%/x0)
= - 100 /g
Twe i ﬁ’e% af deain v g NMW M »gg()j E;’ wﬁ‘

18. The total cost (in dollars) of producing # machines is
C(z) = 1800 + 30z — .122.

Use the marginal cost to approximate the cost of producing the 31st machine.

Possibilities: 21 machme gyatua le x+3%0

(a) $2633.90 Eﬁ%%‘? %F&&E %’ & {% % M %? WA, .4 ‘é‘j E" E W @gﬁ é%’z*’? i ‘vi%
(b) $23.80 .

(c) $2610.00 L) = B0 -, X
o/ b
i (d) $24.00

k(( ; %25504 C é 5017 50~ . 2(30)

50 = a4
At o prodochion  level of 20 unirs, we
expect e 31N Uik o cost approx mwj £ oy




19. The graph of y = f() is shown below. The maximum value of f(z) on the interval [-3, 3] occurs at

Wthh z?

Possxbllltles:'

(a) 2 Moo mwen \alig
(b) —3 e favaest
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20. Find the minimum value of f(z) = v ._{“ 2z.+5
Tz +1
on the interval [0,10]. “ggr o
. rL 2 s
»P‘ossibilit'ies: lg P
(b) 71 \VL. : ,>;~:,W~,\, — :\‘ -
(C) z ] 1
(d) 1
@)%
B

mintennen el o § ooy
b Y= 0, e the fived eh0 adyin
sE P plecewnte baaghon

ifg <1
fr>1

™,

(itcal number %
Y= X+ 2x t5
Y’z dx +2
lﬂl =0 when
=, net ia [200]0
Test endporints
and  xo (-
F)= © «— Srallest G-
FOY= lrzrs = g
Fho)= 70+ 1 = 7







