Calculus for Business Test Il Name:

Student ID:

Show your work. An answer alone will get NO credit. Circle your answer.
An illegible answer will not be graded. Do not use calculators.
1. (15 pts.)Suppose that the demand equation for a commodity at price p dollars is

q = D(p) = 600 — p°.

a. Find the elasticity of demand for this commodity and determine if the demand is elastic,

inelastic, or of unit elasticity when p = $ 10. / P = | 0
Elastitivg= -~ D'@).p - -(-ap) P - _2p* .
D) boo-p*  boo -p*
= 20" - 200 _(a |
boo - \0* 500 |5

& £1 so the dewmannd is 'Mefasﬁa
S

b. Interpret the results from part a. (When the price is p = $10, should you raise or lower the price
of the commodity to increase total revenue?)

Siae domand is iuelaskic at p = $10,
one 5|Aouﬁé(\m&9& the price p l
+0 M Uease  \Yevewue.

c. Find the price for unit elasticity.
2
Elasqu Hé = A P = 1
600-p*

Qp*=600-p
?Jp"¢ 600
p=

200 B
o- (200 = [814.14
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2.(12 pts.) Find the absolute maximum and absolute minimum ( if any) of the function
(Show your work!)

flx) = ln(xz + x4+ 1) overtheinterval —1<x <1.

XE4 X+l =0 = uo eal wburions —> U0

asymprores of ‘@" (-]
| _ _ - X=-1
S’ (X] - x‘%‘): :“—j; =0 = X /Z Absolute maxvalue=6/\3 at x= i
Critical
poiuk X g(x)

(= —1 -6’!/\(4):0 Absoluteminvalue=6,\(%)atx= -1

X = -1y | ln(3/4)=-0.288 < wau
Y= 1 6/\@) = [.0F9 &< weax

3.(15 pts.)Suppose S 2,000 is invested at an annual interest rate of 6%.

a. Find the balance after 8 years if money is compounded quarterly

4R
2000 1+ Q;_,Zb) - ($ 3220.65 |

b. How long it would take to reach $6,000, if interest is compounded continuously?

2000, 60'06t= LO00
00056 _ 3
0.06¢ = u3
t= é\_’ﬁ_ = EQ.S qeans (
0.06

Find the effective rate, if interest is compounded semiannually.(Show your work)(Calculate)

(4 g_o__e)l"i: (0609 = 1+ 0.0603
&

effective 1ate = té. 09 J; /3


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































4.(6 pts.) How much should be invested now at 4 % compounded semiannually in order to have
$5,000 eight years from now?

X( | + Q—/O(f)&xg: 5000
A
X (I.OZ)M= gooo

x= 5000 =E3642.23{
[0/ |

5.(16 pts.) Find the derivative of each function and simplify your answer.

a. f(x)= (x*- 2)e(x6+5x+3)
‘S‘(X)‘ 3y?2 ex‘+$x+
€X6+5x+3( 3)(21- é‘x€+5x3’ lZXS_’D):

6
K+5Xt3 c
L (xEe . (6x+S)=

6 —
:@x ”“3( 6x%- 12 x°+ Gx>+ 3x%-(0) 1

b. g(x) = In7+ e5x—e4+%—5

8- 0+ €¥s-04+g(4)x3 -0 -

=| 5e** - _8

—

3x"”

























































































































































































































































































































































































































































































































































































































































































































































































































































































































6.(12 pts.) A store manager has been selling lamps at the price of $6 per unit, and at this price,
consumers have been buying 3,000 units per month. The owner of the store wishes to raise the price
and estimates that for each $1 increase in price, 1,000 fewer units will be sold each month. Each unit
costs the store $4.

a. At what price should the store owner sell the lamps to generate the greatest possible

profit?(Show your work) ] . .
: : "for each & | incease in price,
p= pN@ e Unat 2 |00 fewen Uuits Sold "

OMOA: D(, ): é ’lOOOP
Dew NZ’): 4 - 1000(6) = 3000

g = 9000

= D(p)= Jooo — 1000p
e cost

Profie s P(p) = P- D(p) - C(p) = p(gooD-1000p)=p =

= - (Ooopl + 8996

Magimize P(p) fov P20

D'(p)- -2000p +8996=0 > p= 9% - 44478 |
T

A000
P”(p\- 000 0 =% we have a Gocal max %

b.What is the maximum profit?
Pluyge)= —loo0 (usg) + g?%(éf.l(?g):EZozsz.oo/
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































7.(12pts.) You need to make an open box with a square base and volume of 64 ft3. The material for

the base of the box costs $1 per square foot, and the material for the sides costs $0.5 per square foot.
Find the dimensions of the box that minimize the cost. (Show your work.)

d Voluwmne : X.X.g= 64
=) 3: éﬁ
xl

Cose: C = &1.(6ase area)+ $0.5(sise avea ) -

= 4.(x*) + 0S.(4xy)=

Xt + AxXN = x =+ ”“‘%’f

\

- Xl_\/ 128 ) X >0
B3
Miwiwmize C(x): s
(i) &y - 128 =0 - x=() = 4
X* |
C'(X)= 2+ 256 »0 ak K=y => Cocal Wiv
>

s (pst 15 miniwnized when the squawe éase has
6 side (X=T0Ft| amd the box height is

4= OU/XE = Gh/4% = |45

8)( 8 pts) Find the equation of the tangent lineto f(x) = 6e™** atx =0
- -2
g'(xh b e " (-2) = -2 e
G(oy= -2e’= -2
0
(0= b.€°= 56 |
Ueed Gine of dope 12 +hvough poink (0,6):
$-b = -2 (x-0)

@: b~ llx“
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































9. (8 pts) An economist has compiled these data on the gross domestic product (GDP) of a certain
country:

Year I 2000 \ 2010

GDP (in billions) ‘ 100 \ 180

Use this data to predict the GDP in the year 2020 if the GDP is growing exponentially, so that GDP = Aekt
yeoNn a000: +1:=0 | ﬂol: (00 6i &0 ons
$eOw 2010 ¢ =10, £io) - I8 Gilions

¢
Find coustamts in L] = INZas
Lor=A.e'= A =100 = A=I00

o _ ok _ 50
%(\o\: A. € = L00€ = (8

Clo\ﬁ - Ig
o OnlE

—

0
Predick : |

tecus 4020 ¢ b= 40 2l 2o Onis
Suo\: A-ef'w= l00. € 71° - (pD.€ - (Ezq é.‘ﬂ.‘ous[

10.(6 pts) Find all critical points of g (x) = 5 x%e”*

X
3 0= 5 20"+ Gxte” = (lox+5xY).e*= 5\;;(23/4).@;0
x X=0 X=-2
e

' ()= (0+ 0x)e* +(10x +Sx)eX= 5(x% Yk +2)

Qoim§ ¥=0:

-~ ,0_
5"(0\: s(x)e"=(o>0 => {Q,O) s tocad “"“"l
Poiwk X=-2:

o 2 =2 2 .
G(-2)= 5.(-L)e "= 20/e - ‘
gl (1) = 5(-2)e "= -0fe" 20 => (-2,29) s bocal vy



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































