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Math 111 - Midterm 1 Review

1. The following shows the distance traveled by 4 car. Answer the following questions. If your graph gets (C)
too messy, you can print a clean one to confinue. Include units in your answers, (d—)
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(a) When has the car travelled 50 miles?

£ 1.22 hours

(b) How far is the car from its starting peint at the end of the first hour?

15 miles

(c) What is the Average Trip Speed of the car at 90 minutes?
90 min = 1-§ hrs .
slope . §2 % hlt-l miles per hour
(d) What is the Average S eeé ogthe car in the last 30 minutes of this journey?
,me -t-,: = ‘"O t-‘-n:_V\UU‘S 'I h
SlOPQ’X, 0215 ~25.2 miits per nour

(e) What are the lowest and highest values of the car’s Averaﬁe Trip Speed?
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Distance Travelled

%‘45—,

T30

g

= 35+

30 4
|

25 -

20 -

15 :
10 |
i |
5 {
L e p——— i 2 7 R ; AN RSN e [ RN SN T i I
] 01 02 03 04 05 06 07 08 09 1 11 1z 13 14 15 16 L7 18 19 2z

tme (hours)

{f) Find the time(s) when the Average Trip Speed of the car is 45 mph.

(k0.6 hours

(g) Find a 24 minute time int erval when the Average Speed is 53 %ph l “
5.8

Lhmn =04
kl,l_oog-\o old‘hrs &_ 0\)\: |.6 hes -

(h) A second car starts at the same place and travels in the same direction at a constant speed of

45 mph. What is the Average Trip Speed of the second car at 30 minutes? At one hour? At 90
minutes? At 1.23456789 hours?

auL 4v mph

{i} List the intervals when the second car is ahea iof the first_car. Luacl

wiwh £E50-6 e Second cur 1s @

(j) Find the maximum distance between, the two cars in this 2 hour period. Which car is ahead?

v\o‘re\““‘“ M Lao.2S , tue hrst car s awud by about

i ms’luc\ 975 miles -
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2. The following shows the total money deposited (dashed) to and the total money withdrawn (solid)
from the ATM machines of a bank after noon. At noon, there is $3450 in the machines. Include units
in your answers.

Cash in the ATMs
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(a) How much money is in the ATMs at 7 PM?

3450 = 13200 + 11200 = 1450 dpl\ans o | .45 thouwnd dollug

(b) At what time(s) is there 83450 in the ATMs? ’
Whan  withdvawn = posikey . t=0,5-8, 7.3 118
(c) What is the overall average rate of change out of the ATMs at 3 PM?
© 10 £ 267 dollavs perhur
(d) What is“the overall average rate of change in to the ATMs at 3 PM?
7300 A 9400 dollur  per hou.
(e) What is &e overall average rate of change of money in the ATMs at 3 PM?
7200-190 2032 dollurs per hour”
(f) Find a 4 hour period when $6000 is deposited to the- ATMs. '.q ¢ ¢S l., 3 56 ¢ ?'3

fOH = 6000 - 1500 =Slope. REITIWE

(g) Find the time intervallc) when there ic mare than ®74R0 in tha marhinec



3. Let B(t) be the number of books in a small public library (in the building, not checked out) at time ¢
in days from January 1, 2013. Translate the following sentences into math:

Example: There were 3657 books on February 12, 2013:
B(43) = 3657.

(a) The overall rate of change in the number of books for the first 100 days of the year was 125 books
per day. )

B(\OO\'B(O) _ |AE
100 -0
(b) The average rate of change in the number of books from March 1 to June 5 was 132 books per
B(15)-800) _ 39
156 -60

(c) The number of books in the library decreased by 267 during the month of August (From July 31
to August 31).

B (au3) -R@12)=-247

(d) The average rate of change in the number of books in the h days after January 6 was 121 books
per day.

B (6+h)-B () 2

n

(e) The number of books on September 1 and October 15 were the same.

- 8l =8(atE)



4. The following shows the Total Cost and Total Revenue functions for producing and selling Talbets.
Include units in your answers.

Cost and Revenue
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(a) Which one is the Total Cost function? What is the Fixed Cost? Which one is the Total Revenue
function. You can’t make money if you don’t sell anything.

FC=15 Yhousand dollgrs

(b) Approximate the loss at 500 Talbets.

11-5-5=12.5 Fhowsand dolluxs
{c) When do you break even?

At 7 thousand (and 15§ Fhousand )

{d) Approximate the profit at 13500Talbets. _
"\EI;QU?» 8) - ”?f-(B»S\ n 4yl -37=5 thou sand

(e) What is the Marginal Coséat 10000Talbets?

Slope 2B8=%2 a4 0.42y dollars per Talhet
15'-1. ﬂ

(f) What is the Marginal Revenue at 10000Talb

slope. X Bo-1S = % (.94 eﬁéllars per Talbet
1§-0

(g) At about 1000 Talbets, will your profits increase or decrease if you sell more Talbets?

MC L MR So youl pwhts will jucrease.

(1]
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5. The following shows the Total Cost and Variable Cost functions for produeing and selling Bilmemnes.
Include units in your answers. (}9)

Total Cost and Variable Cost for Producing Bilmemnes /
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{(a) Which one is the Total Cost function? Which one is the Variable Cost function? What is the

f«ixelgfg“}s 15 hundred dollays

(b) Compute the Average Cost at 2750@ Bilmemn

255 ~ (.20 dollar per ®.
glope —Z—S—, ollar p

(c} Compute the Average Variable Cost at 1750@ Bilmemnes.

e U0, A p.alY dollars per 8.
Slop T

(d) At what level of production is your Average Cost 200cents per Bilmemne.

ot avouk 155 hundred B -

{e) At what level of production is your Average Variable Cost Weents per Bilmemne.

k255 and 35.5 hundred B,



Total Cast and Variahle Cost for Producing Rilmemnes %\
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(f) What is the smallest value of the Averaie Cost? %

~ 55 |.] dolars pef
Slope %5
(g) What is the smallest value of the Average Variable Cost?
Slope = 21-S A 0.bS dollars per B.

(h) What is the Breakeven Price? %

|.1 dollats e

(i} What is the Shutdown Price?
0.bS dollurs per W.

(i) What do you advise me to do if the market price is 5&ents per Bilmemne? Why? 2

Shutdown operahons, seld wgrﬁhlﬂg v fnd anoklur

(k) If the 1 sell each Bilmemne for 130cents, what is my maximum profit?
at about 35 hundrd B.
Proht = 35(1.6)— 34 =13 5 hundyed dollars

(1) Find the interval where the Marginal Cost is at most 13®cents ﬁiachilmemne.(

At oot 5§, 35, 46 hundwed .
VAVIE 5$c£/;35 ond ybsg £ 50 +Hu ML s

duon Huan 1.S dollars per R .



6. The following shows the AC, AVC and MC graphs for producing and selling Things. Include units in
YOur answers.

AC, AVC and MC graphs for Things
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{a) Compare the definitions of MC(Q) and AVQ(1). Which two graphs should be for MC and AVC? )

Me(oY= Vel -veloy=vue(y)  (wecan owpuke MCfom TCor VC

= Yur are for
AVCLN =VElLo yel)  so e graphs sharhng. Togeiur ai wof

(b} Which one is higher: AVC(1) or AC(1)? At this peint, looking at where the three graphs start, ( \7 ﬁ ¢ [ )
vou should know which one is the AC graph. " = C l V l
g Ty =VeN+FC  so &
avcli=vel) ™ kEtn=te - el oy FL)

(e} Can AC and AVC graphs ever intersect, i .e. can we have AVC(g) = AC(gq)? What happens to
the FC if you set the equa to each other? At this peint you should have lzélzel ed all three. If not '
look at the example from lecture to label all three. NO . h’(‘,(z\ - ¥ + FCEg) - I\Vdf) *-E—'?

{d)} Approximate the Total Cost of producing 1400 Things. Approximate the ariabfg Cost of pro-
ducing 1400 Things. What is the Fixed Cost?
Tc(aq\:ﬁcﬁq)myx 9.0 X1l = 30.§ hundred % dollovs k
v C0) = RVCUR) A By 2 LA Ry = 15.4 Wunared  dollars
FC = Tcly) -Vebiu) =154 hundwed dollurs

(e) Approximate the Total Cost of producing 3000 Things. Approximate the Variablel Cost of pro-
ducing 3000 Things. What is the Fixed Cost? Compare your Fixed Cost with the one from the
previous one. Hopefully, they are close, if not the same. Why?

hy?
30\ = MC(30\#3D v |-AX30 =36 hundwed dollars
T;iggozz‘ﬁVUSO\ %30 = 067430 =20-1 Mundwed dollars

EC= T30}~V ((30)= 1b-1 hundwd dollars -
Son e dose (164 and 16:1) but noT
Flou “Suvmg because of e ehimaion erfs-



AC, AVC and MC graphs for Things
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{(f) What is the smallest value of the Average Cost?

-0 g dollars per tliny

(g) What is the smallest value of the Average Variable Cost?

p-4 T dollurs pec Ywmg
(h) What is the Breakeven Price?
-1 dollurs pec vy

(i} What is the Shutdown Price?

0-671 dolluys per ung

(i) If the I sell each Thing for $1.80, what is my maximum profit?
wln MR=MC ok gonse 3b-] Nundvd Yngs
I

|-%0 A
Tel367) = ACBB Y RAE- 7= I3 T 4

i 361V~ T¢(367)

_(10)(3b7) — koY
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P(5é



7. Algebra,

{(a) Solve for z in
9z - 12) =30 — (z — 2).

qx__mg:?,OJLfQ.

lhx = 10§t30 +2.= 140

7
, 217 230~
i cluaeke: Gl -1 :

(b} Solve for ¥ in

yT"l+1:§(y+2). \ ' 5

Lﬁ~\+’519~hﬁtﬂw 9 -

A=y tH ke 2V 1=l
4y Checkt A2+ =5
LY -1z 5

{€) Solve the inequality and graph the solution;

32z +5) —2 > 9x +12.

bAHT-Ay G At X

15-2-127 qoc-b3 g
1y
37

(d) Solve the inequality and graph the solution:

2(5z + 3) < 6z + 2.
jox-6z< 1-6 o=

Yy &4
z $-1

(e} Solve for e in S

2+ R
g g =Te+ R.

¢4R= TSe + RS
__?\S:TSG.'- e’
%\_9\3: (Ts-1\¢e

P\'p\g = €
Al




8. Graphing. =B l g’

(a) Graph y = 5z -+ 3. What is the z-intercept? What is the-y intercept?
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9. The water and sewage (what goes in must come out, right?) company determines the monthly bill for
a residential customer by adding water usage of 3.54 cents per gallon to its base charge of $32.29 per
month. Write an equation for the monthly charge y in terms of z, gallons of water used. Let y be
measured in dollars. What is my October bill if I use 450 gallons of water in my house? Be careful

.13: 3229 +0.0354 %

wlun x=450
229 + 0.0594 (450)

o
[,811 dollars

—
-

10. Warren has $180, 000 to invest.There is one relatively safe investment fund that has an annual yield of
7% and another, riskier fund that has a 12% annual yield. How much should he invest in each fund if
he wants to earn $17, 500 per year from his investments?

fund

o : Gmount L mvests in ruL 7%
amount W mvasts i ylhe \2%e fzu\’\(—‘
0.07% + 0.12 (150,000 ~Z)

p.07x+ 21,600 -;0-19\3(,
bDO ~17|300

150,000~ -
\NUV\\'S: 17,900 =
11‘500 =
o 1o-0-07= 21,

x 00
p.095%= il ‘A T% fund , 95,000 M ‘rlgL
L= 4,000 ¢ 1% fun
11. Saige is making and selling dresses for dolls. Her fixed costs are $120. It costs $6.50 to make each dress.
She sells each dress for $12. Write down her Total Cost TC(xz) and Total Revenue T R(z) functions
where x is the number of dresses she makes and sells. When will she make a profit?

Telx)=120+6-5% TRIX) =122

b i, oRAad) = tely)
” th W = YAD £b.9%

0
gt= s
’ r= 120 a-2].8

0 nd
221 dreD)
Jue will mawe « mer Wun  she sdds Tt

12





