Math 124 Section 2 - D. Durusoy Exam 1 Solutions Fall 2007
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. (4+2+3+6+2=17 pts) Consider the following graph of /()
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a) Estimate the average rate of change of J(x) between x==2 and x=2

Ave ro.c. = Ay _ F(2) “JC("”_ 4 -0 -1
AN . — (=l) 4

b) To the given graph above, add the line whose slope you used to find the answer to

Pt {5 HOU secont lhe drawn on e graph (ced)

¢) Estimate the interval(s) on which./(¥) is increasing.

Frow\ X:—L ‘H“ X = [?)

ik rval aotetio: C-2 ) 1.3]
d) Estimate the interval(s) on which /(%) is decreasing.

F:/'OVV\ x= =135 +o x=-72 aad ,f(‘om l.j to 1L
fntorval  notatient C-3.9,-1) ad [ 1.3,32]

e) Is /(%) concave up or downat x=27

H‘ i concave downN : /\‘\Z/iﬂu Qrap\r\ bends clown
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2. (5+6+6=17 pts) Sales of music compact disks (CDs) increased rapidly throughout the
1990s. Sales were 482 million CDs in 1993 and 938 million CDs in 1999,
a) Find alinear formula for CD sales, S, as a function of the number of the years, !,
since 1991 (Where 7 = 0 corresponds to 1991.)

e S= b+mt

1790 <= O 7 ¢
_AS  _ 936-46v 456 _
lq13 — 2 | 481 m = Tt = - =/6

(999> 8 | 138

t =71

49l =lb+ 76-L
| S= 330+7¢t | 330 -

b) What 1s the slope of the line found n part (a)? Give units and interpret your answer.
JZO,D@ =76 milions 07( Chs per yaar

fﬂkf Vr%“*a*isn: be;\*wqy\ l??] amol [‘1?9 eac,bx ysuu' .S‘a((w 'n CD_(
.‘Acfujd %v about 76 millten C,D-f

¢) What 1s the vertical intercept of the line found in part (a)? Give units with your
answer and interpret it.

Ver i cal inte” @pr =b = 330 millen b=

i/\‘rﬁf'pm,’\'a’ﬂm: in (191 330 million  CDs vt sold
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3. (5+3+5+2+3=18 pts) A company producing lamps has the fixed cost of 2000 dollars and the
variable cost of 12.50 dollars per lamp. The company sells lamps at a price of 37.50 dollars
each.

a) Wnte the formula for the cost function:

c(q) = 2000 + 12.50q

b) Write the formula for the revenue function:

,Q((p = 37.507

c¢) Sketch the cost and revenue functions in the coordinate system below:

dollars

7000~

5000~

1 5 1
0 20 40 60 (80) 100 120 140 160 9 units

d) Estimate the break-even point, and label 1t on the graph.

Clq) = R(q)
2000 +[150q = REA3 Og

1999
7 000 :qu — gq= E_‘Jﬂ)

¢) What 1s the profit when they sell 160 lamps?

-“—(0]3:: K(q) - C(q?
T(160) = 37.50- [40 — (2000 + (1.50-160) = 2000
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4. (6+5+5 =16 pts) Three functions are given as below.

(1) (2) (3)
X fix) L g(t) u h(u)
_ 0 2
C 0 170.1 3 10
: P h- + ( Yeonn 3 J +6
el — T 2 | 189 |" (= 16|,
s 9 3 23 ([ 2 o 9 32

a) ldentify each of the functions as either linear, exponential or neither.
__—l = -1 >
(1) Cinar (ove roc =

(V) prov'\o./\'\-ia\ ( at = - |lN , CL—’—,ZZZZ)
(3) na e (no+ [iaar, pot Q_Kpo,,m-]—,"ﬂ )

b) Find a formula for the linear function.

tz)r/b—l—mx ms%z%s—z
3=lo+(~l)x

W“A;:;q 9=b+CY1l — bL=2]
y = 2| — 2 X

¢) Find a formula for the exponential function.
_ 1 '\_
gy ="reoat g g _Reet e
170.] 3(0) P&

/81T =o
1 70

_~b
8('@: |70.] - (’5) S o x
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5.(5+5=10 pts) Suppose that you deposit $7000 in an account with a 4.8% annual interest
rate. Write the formula for the balance afier ¢ vears, 1f
a) the interest 1s compounded annually:

T(t) = 7000 - (1+ oug )
= 7000 - C(.O%’)JC

b) the interest is compounded continuously:

048t
P(%) = 7000 - €

6. (7+7 = 14 pts) Afier 1 vear, a certain radioactive 1sotope has lost 12% of its original

content.
af.f.v oNne. (y_!Lotf" 8@/ Mt

a) Find the continuous decay rate. —> /4 —"-‘-?

t f
t kt
0 2 Pee)= P (88 =TF.-¢€
e 7
{ ~ i gt = e
58 =ek
X{\(,?K) Zk
b) Find the half-life of this i1sotope. \‘. 2783
Solve P(‘t> = \T'Po
— 1783t
h-e = =P
- t
fuke e AL7%3v JZ

In

o st = &)

\NW\ \

R PR (A)  — 547114
= T UUE3
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7. (5+3 = 8 pts) A woman leaves her home going to her working place which is straight down
the road 40 minutes away from her home. After 15 minutes, she realizes that she has
forgotten her notebook at home, so she turns around and drives back home from that point.
After taking her notebook, she again drives to work.

a) Sketch a possible graph of her distance d = f (t), in miles, from her home as a function
of time, in minutes.

d (miles)

t (mins)
ot home
b) In the context of this problem_ what does f{10) = 8 mean?
[0 mivtes aftes leavf/f hove, She is & mile
awoy /gfom home_,



