Math 112 Midterm 2 Winter 2016
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1. (10 points)
(a) (6 points) Differentiate the following function. BOX your final answer. No need to simplify.
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(b) (4 points) Based on the graph of f(z) shown below, identify which of the points A through
G marked on the graph satisfy each of the following conditions.
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(List all points that apply, no need to justify your answers)

i. Critical point(s) for f(xz): B 2 b ) T
ii. Inflection point(s) for f(z): Cl t J T

ili. Point(s) where f/'(z) =0 and f”(z) = 0: T

iv. Point(s) where f'(z) > 0 and f"(z) = 0: C
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2. (14 points) The total revenue, in thousands of dollars, for selling ¢ thousand Items is given by:

1 16
~q' — = + 48¢ + 100q.

TR(g)=¢ 3

(a) Compute the following derivatives:
MR —> trR@= L4 )- 5 BF) +48g) rwo =
HI?. —D TR (q)= 29 —322 +96
rmu —> TR"(q 112, 32

(b) Find all the critical values of the marginal revenue function.
M) = 27'2»322‘_ +9% =0
Z-l69 +48=0
QF @t fudoe : 254, 9512

ANSWER: (list all) ¢ = Z, z |2 thousand Items.

(c) At each of the quantities you found in part (a), use either the First or the Second Derivative
Test to determine whether the graph of marginal revenue has a local maximum, a local
minimum, or neither. Make sure to specify which test you use and show your work.
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ANSWER: Local MAX at g = 4 T Bhrge Lo

(d) Find the longest interval on which the total revenue function TR(q) is concave down.
ify. % ; N
Justify TR is (omcane Dﬂtﬂ“"‘ W s TR Z.0

P e, 2?2,3 29 +@6 Lo

L»/ﬂﬁs LnerS Lefween o vodh

ANSWER: From q = q to g = l 2‘ thousand Items

(e) Does the total revenue function have a local maximum at ¢ = 10 thousand Items? Justify.

T2 (10) = %—(looo) -l6(100) +96((0)+I100 # ©
ANSWER: Yesbecause: ?'Z[D IS ﬁo‘fl a C.V. }iﬂ‘m
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3. (9 points) Evaluate the following integrals. Simplify and BOX your final answer.

(a) f{(1+w2) (£+2m)+e°'5z] dr =
.
= f—}(‘r?_x-rx 4—2)(3 + eo xoﬁx
g L
3 [ T
f'}( +3x ~+ 2x° + e ox

|

‘ 0.¥X
-:,%k)+%fw+$ﬁ+gge +

0.sX
= [l (x) + }ixl*JixL'-l—Ze 1‘-?{

o [ B)am [ axto 2k
- (445 ™))
iéfﬂq&)“1
=(3 (69 - 4 J5 ) — (30 -av7)

= 1§4 — [(-1)

- [
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4. (9 points) A company is selling Things. Suppose that the marginal revenue and marginal cost,

in dollars per Thing, at ¢ Things are: 2000T
MR(q) = 1200 1500 /
= f
1000
MC(q) = 60/q+4 )
. . . " )
(a) What number of Things results in a maximal profit? s 7 ,
— I
MR="Mc: 1200 = €0 Vgry
d 396

12
(qru = %5 =20
%uar\\g.‘ 9+4 = Yoo

, 9= 296

. ) -29¢ => ProH'/ 3 u_,g_’@:fa:? 376

Ef‘@\f- :i‘lz?(_thc %;l}m ¢ A =S  Prohit \
ANSWER: ¢ = 3? & Things

(b) What is the maximum profit, assuming that the fixed costs are $1000? Show all work.

TQ(?): 12009 x Ea y TR(2)=0 => J200(v) +C=O =3 =5

L_.T—E( 9) < lzooa

3.
()= 6o )(w) re = wJarm) e

-
7C(0) = Fc =loco  => Lo éiO'fH)-f-C = [00 O
tolg) ¢+ ¢ = feeo
¢ = looo —320 = 680

|Te (9)= ko (gra) +622 |
(P“’H ?(?) CZOO?_) — CLtO @1!«3 +680)
ﬁi‘?_ﬁ P 1200(3%)-@om+ggo

475,200 — 320, 6 29

ANSWER: ’SL’ ) §ZO dollars.
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5. (8 points) The graph below respresents the RATE of ASCENT r(t) for a balloon.
In this problem, you need not show work.

C—j = AxsuzuML
(D = ascondug T

(meters per minute)

Rate-of-Ascent

© % time (minutes)

8 38384848 4& 2

(a) List all times at which the altitude graph of this balloon has horizontal tangents:
)
= (Y=0O
Ak)= () t=_&, #, 10

(b) At what time is the balloon at its lowest altitude? At t = Z

(c) Give the longest time interval over which the balloon is rising and getting slower.
risong Whes ree) ahoye X-axis y 5
e By shower whan vty \i From ¢ = to f =

(d) Define a new function A(m) = f r(t) dt, where 7(t) is the function in the graph above.
0

2 Lelow x-cas
~ i : = oata. ahore Ift) 2 helow )
i. Estimate A(2) = _— 10 < L wYdt = -(hcal tzo Rt=2
ii. At what value(s) of m does A(m) have a local minimum? m = 2 ) (O

iii. Which of the following does the function A(m) represent? Circle all the correct answers.

The altitude of the balloon at time ¢t = m.

The change in altitude of the balloon from itsm

The velocity of the balloon at time ¢t = m.

The change in the velocity of the balloon from its initial velocity

An antiderivative of @

A derivative of r(t)




