Math1100 Final Review Problems
Summer, 2007
Kelly MacArthur

You can bring a 8.5x11 inch paper of notes (on both sides, if you want) to
use as a reference.

1. From aftached pages:

We've exhausted most of the review problems from your book, so | ook
these problems from a different book {and included them in this
assignment for you). Thus, these are NOT from your book.

Pg 723-727 #1-6 all, 7-19 odd, 23-30 all, 31-37 odd, 51-59 odd, 63-83 odd,
91-97 odd

pg 802-805 #1-23 odd, 31-35 odd, 47, 49
pg 858 #1-21 odd

pg 916 #1-25 odd

pg 1001 #5-21 odd

pg 1056 #1-11 odd, 15, 17

2. From your book:

Chapter 7 Review {pg 461) #11-15 odd

Chapter 8 Review (pg 530-531} #1,2,7,8,13



723

Review Exercises

Section Key Terms Formula
3 . . . o ﬂ'\' H} — ne b
9.4 Powers of x Rule X
dx
L d(c) .
Constant Function Rule [ = 0 for constant ¢
dx
- 7 o
Coefficient Rule ih Sfix = e
dx
o L. odu v
Sum Rule iy vl —
dx- ’ lx ex
d , du v
Difference Rule e T [
dx[ : v dx
d. ) )
9.5 Product Rule T = vy
PR
dfu vied - v’
Quotient Ruie - } =
dy \ v e
dv o dv du
9.6 Chain Rule fur - e
dv du dx
d i
Power Rule gty = a1
dx dy
9.8 Second dertvative: third derivative;
higher-order derivatives
9.9 Marginal cost function MC = ')

Marginat revenue function

Marginal profit tunciion

MP = P

iﬁ_\”EW EXERCISES -6? Additional Practice with Guided Solutions on CD-ROM

Section 2.1

In Problens 16, use the graph of ¥ = f{x) in Figure 9.42

to find the functional values and Hmits, if they exist.
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Figure 9.42
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724 Chapeer 9 Derivaiives

In Problems 7-20, find each limit, if it exists.

o a , oyt =16
7. lim(3x" + x + 3) 8. lim ~—
ot . =4 x b4
x? - i =9
9 lim —— 10, tim -
=1 x4 1 I 3
8x2 2~ ,I;
P i 12, lim ——————
wesd dyt - 16x s eteet = |
xt =9
13. 4. lIim R
e e
) 2 — 8
13, 16. fim ——
=3 oy — 2
4 - afx<i
H

) li}T}j’(.{') where f(x}) = {4 ifx =1
2+ 1 ifx >

2 - ifx = -

18. m} f(x} where f{x) -:{

+ /’ - 3 2
9. lim~ )U l) al
Aot h
[(x + 1) — 20x + Y] — (6 — 2x%)
20). lzm) —( — ; ] -
Rt 1

= In Problems 21 and 22, use tables to investigate each
Jimit. Check your result analytically or graphically.

S| t

X o

x4 10k — 24 . 0 6

20 m o T 22. 51;11 e
xs2 x* — Sx+ 6 i 3 {
I

6 G

Saction 9.2

Use the graph of y = f{x) in Figure 9.42 on page 723
to answer the questions in Problems 23 and 24
23. Is fix) continuous at

{a) x = —17 by x =17
24. Is fix) continuous at
(a} x = 27 {by x = 27

In Problems 2530, suppose that
K+ ifr=20
flx} = §x o < x <1
22 -1 ifx=1
25. What is ,,}_i,q}; Flx?
26. What is il_l)% Aoy, if it exists?
27. What 15 Eg%f(x)’ if it exists?
28. Is f{x) continuous at x = 07
29. Is f(x) continuous at x = 17
30. Is f(x) continuous at x = — 17

For the functions in Problems 31--34, determine whicj,
are continuous. Identify discontinuities for those thae
are not continuous.

x* 4 25 €2 — 3 4
’ X — 2 ) =2
B0 x+ 2 ifx =2
33 fixy =
3x -6 x> 2

=3 ifx=1
4y = "
. 2c—3 ifx =1

n Problems 35 and 36, use the graphs to find (a) the
points of discontinuity, (b} {hm J(x), and {c) xlilpm fix),

3

L

36.

In Problems 37 and 38 cvaluate the limits, if they exist.

2,2 3. 273

37, fim 38 lim

i— oo bo— XT P B |
Saction 9.3

39. Find the average rate of change of
) = 2x* = 3x + Tover [-1, 2]

In Problems 40 and 41, decide whether the statemernis
are frue or faise.

_ flet ) - flg X

44, zna h = gives the formula for the slope
Ji—
of the tangent and the instantaneous rate of change

of f(x} at any vaiue of x.




3}ﬂc+/2—j(” gives the equation of the fan-
gent dine to flxy at x = .

42, Use the defimition of derivative to find f/(x) for
firy =3+ 2x — 1.

43. Use the definition of dervative 1o find f'tx) if
fiey =x — &%

Use the graph of y = f{x) in Figure 9.42 on page 723

to answer the questions in Problems 44-46.

44. Explain which is greater: the average rate of change
of fover [—3, 0] or over [—-1, 0L

45, 15 f(x) differentiable at

41, lin

o]

{a) x = — 7 by x = ?
46. Is fx}y differentiable at
{a) x = =27 (by x = 27

Clet f{ay = - - Approximate f(2)
et f{x) G < oy P £1i2)

by using the numerical derivative featare of a
graphing utility. and
o J2 ) -2
th) by evalating - R —=—with i = 0.0001,
48, Use the given table of values for g(x) to
ta) find the average rate of change of g(x) over [2.5].
(hl approximate ¢'{4} as aecurately as possible.

x ! 2 |

g 11321 120 ] 97 | 122 | 143 |sd

()

E.3J3.ll 4 !4%l‘3
!

Use the following graph of f(x) to complete Problems
49 and 50,

4. Estimate /7).

30. Rank the following from smallest to largest and
explain.
A2
C- the average rate of change over |2, 10)

B F6)

Review Exercises 725 :

Section 9.4

51 He =43 — 623, find o',
52 IFf(x) = 42 — 1. find '(x).
53. If p = 3¢ + V7, find dp/dy.
54. Ky = Vi find v

55. If fly) = V24, find £(20.
56. 1 v(x) = 4/Vx, find v'(x),

] i
ST Uy =~ — —= find y".
TX Wy

58 f() = 3 Vx 4+ 4%, find £'(x).
2x° )
59. Write the equation of the line tangent to the graph of
ye=30 —faty = 1.
60. Write the equation of the line tangent to the curve
y = 3x* — 2x at the point where x = 2.

y In Problems 61 and 62, (a) find all x-values where the

slope of the tangent equals zero, (b) find puints (x, )
where the slope of the tangent equals zero, and (¢) use
a graphing utility to graph the function and label the
points found in (b).

61, flxy = x" ~ 3% + 1

62, flx)y=x%—ox* + §

Saction 9.5

63. If flx) = Bx = D — dx), find /" ¢x).
64. Find y" if y = (x7 + 1)(3+7 + 1.
2g — 1 dpr
65 If p = ———, find —
, q°

dg

s
66, Find —if s = ——nr,
dt G+

Lo dy ~
67. Find -~ for v = Vx(3x + 2).
dx ’

Cdo

68. Find — for C = -
dx

Section 9.6

69. If y = (x — 4x2)%, find ',
70, Wy = (5% + 6x* + 5)0, find ",

o e Y
TE Iy = 2x — 9 find —.
dx

~1
o]

- Find g'(x) if g(x) = By




726 Chapter 9 Derivaiives

L

Section 9.7 3

73, Find f7(x0) if fix) = 222 + 55
.. . (3x + 1)°
74, Find 871t § = et
B 4 8()
oy o .
75, Find - if vy = [(3x + D2x — L
dy

Find y' if v = (] :

Find v if y = AVl — 4
Loody
Find - if y = *\3

77.

78.

[£R4

For the period from 1900 to 2000, find and interpret
the annual average rate of change of

(a} elderly men in the work force and

{b) elderly women in the work force.

{a) During what decade was there an increase in the
percentage of elderly men n the work foree?
Find and interpret the annual average rate of
change for elderly men in that decade.

During what decade was there the larges
increase n the percentage of elderly women ip
the work force? Find and interpret the average
raie of change for elderly women in that decade,

(b}

Section 9.4

Section 9.8

87.
In Problems 79 and 80, find the second derivatives, f
l
79y = Vi — 3t 80, v = xt <
In Problems 81 and 82, find the fifth derivalives.
81, v={2x+ 1}
- 1
(f = Q%

83

84

APPLICATIONS
Section 9.3

Elderly in the work force  Problems 85 and 86 use the
foltowing graph, which shows the percentage of eld-
erly men and women in the work force for selected
vears from 1890 to 2000,

Elderly in the Laber Force, 1890-2000

{abar force participation rate: figs. For 1910 ao availabie)

0.0 %
60.0%
0.0
H0.0%
30.0%
20,0%
10.0:%

0.0%

1970

(890 1900 1920 1930 1940 1930 196G

Saurce: Bureau of the Census, U.S. Department of Commerce

Demand  Suppose that the demand for x units of 3
product s given by x = (100/py — L, where pis the
price per unit of the product. Find and interpret the
rate of change ol demand with respect to price If
the price is
{a) S0

Voter turnout By using data from the Federal
Election Commission, the percent of eligible volers
who voted in Presidential elections can be modeled by

(h) $20.

Pix) = 64.37x 0007

where x is the number of presidential elections past

1952, Find and interpret

(a) P(12) (b)y £7(12}

{¢) This model predicts that P will decrease. What
happened in the 2000 election (when x = 12)
that may change that?

E2 Men
[ Women




89, Revenne The following graph shows the revenue

function for a commodity. Will the (4 + 1)st item
sold or the (B + 1)st item sold produce more rev-
enue? Explain.

Rix)

Daoilars

S (T

A Units B

Section 9.6

90.

ul.

Demand  The demand ¢ for a product at price p is
given by

g = 10,000 ~ 50V0.02p°
¥ind the rate of change of demand with respect 1o
price.

S0

Supply  The number of units x of a product that 1s
supplied at price p is given by

"r v
H the price p is $10. what is the rate of change of
the supply with respect to the price and what does
it tell us?

Section 9.9

In Problems 92-99, cost, revenue, and profit are in
deitars and x is the number of units.

92.

94,

Cost  If the cost function for a particular good is
C(x) = 3% + 6x + 600, what is the

{a} marginal cost function?

{(b) marginal cost if 30 units are produced?

{¢) Interpretation of vour answer in part (b)?

3. Cost If the total cost function for a commadity is

Clxy = 400 + 5x + ¥, what 15 the marginal cost
when 4 units are produced and what does it mean?
Revenue The total revenue funciion for a com-
modity is R = 40— 0.0227, with ¥ represeniing the
number of units.
{a} Find the marginal revenue function.
(b} At what level of production will marginai rev-
cnue be 07

96.

97,

98,

99,

100.

Profir  1f the total revenue function for a product
is given by R(x) = 60x and the tota} cost function is
given by € = 200 + 10x + 0.14°, what is the mar-
ginal profit at x = 10?7 What does the marginal
prefit at x = 10 predict?

Revenue The total revenue function for & com-
modity is given by B = 80x — 00427

{a) Find the marginal revenue function.

by What is the marginal revenue at x = 100?

{c) Interpret your answer in part (b),

Revenue  If the revenue function for a product is

. G0x?
Ro=570

find the marginal revenue.
Profit A firm has monthly costs given by
C = 45,000 + 100y +
where x is the number of units produced per month.

The firm can sell its product in a competitive mar-
ket for 54600 per unit. Find the marginal profit.

Profit - A small business has weekly costs of

"

C =100 + 30x +
10

where ¥ is the number of units produced cach
week. The competitive market price for this
husiness’s prodict is $46 per unit. Find the mar-
ginal profit.

Cost, revenue, and profit The following eraph

shows the total revenve and total cost functions for

a company. Use the graph to decide (and justify) at

which of points A, B, and C

(a} the cost of the next item will be least.

(b) the profir will be gredtest.

t¢) the profit from the sale of the next iten will be
greatest.

(d) the nextitem sold will reduce the profit,
$
A
L ,
| !
!
A |
| O]
T r
1
d } i
; ! \
| | L,
i B [
nits




858 Chapter 11 Deriventives Continued

Section Key Terms Formula
11.3 Implicit differentiation
11.4 Related rates
Percentage rates of change
e - . —p dg
11.5 Elasticity of dernand B o= .
dp
Elastic n >
inelastic <21
Unitary elastic n =1
Taxation in competitive market
Supply function after taxation p=fg) + 1

REVIEW EXERCISES q.é Additional Practice with Guided Solutions on CD-ROM

Sections 11.1and 11.2

In Problems 1-12, find the indicated derivative.
1. Ify = &% %, find dy/dx.
2. Iy =1Ine” findy'.

d
30 p =55 fina 2,
g — 1 diy

4. Ify = xe™, find dy/dx.

5. I f(x) = 5¢2 — 40e90 + 11 find f'(x).
6. Hg(x) = (271 — 35, find g'(x).
7.y = (3x* 4 7x? — 12), find dy/dx.

3
8 Ifs = n In {x'? — 2¢* + 3, find ds/dx.

9. Ify = 3% "7, find dwidlx.
10, Iy =1+ log,(x'), find dy/dx.

In x dy
L TEy = = find °

dx
X '
2oy = ™
| A dx
13. Write the equation of the line tangent to y = 4e* at
x =1
14. Write the equation of the line tangent to y = x In x at
x=1

Section 11.3

In Problems 15-20, find the indicated derivative.
15, ity lnx = 3y, find dy/dx.

16. Find dyw/idx for e® = y.

17. Find dwidx for v? = 4x — 1.

18. Find dy/dx if 32 + 3% + 2x — 3y + 2 = 0.

Find dwdx for 3° + 20 — v = 7.

. Find the second denivative " if x* + y? = |,
. Find the slope of the tangent 1o the curve x? + 4y —

W+ E8=0at(3 3.

. Find the points where tangents to the graph of the

equation in Problem 21 are horizontal.

Section 11.4

23

APPLICATIONS

Suppose 3x — 2y* = 10y, where x and v are differ-
entiable functions of ¢ If dx/dr = 2, find dv/dr when
= l0and vy = 3,

24 A right triangle with legs of lengths x and y has its

area given by

A = —xy
2"
If the rate of change of x is 2 units per minute and the
rate of change of ¥ is 5 units per minute, find the rate
of change of the area whenx = 4and vy = |.

Section 11.1

25,

Deforestation  One of the major causes for rain
forest deforestation is agricultural and residential
development. The number of hectares destroyed in a
particular year ¢ can be modeled by

y = —3.91435 + 26219 In ¢

where t = 0in 19350




916 Chapter 12 Indefinite fnzegrals

Section Key Terms Formula
12.4 Total cost Cxy= | M_( dx
Total revenue Rixy = [ MR dx
Profit Pley = Rix) — C{x)
. . dC
Marginal propensity to consume .
ay
Marginal ity 1 N
Marginal propensity (o save o
arginal propensity to save dy &
. . ™ e
National cansumption C=if'(vidv= e dy
J Aoay
12,5 Differential equations
Solations
General
Particular

First order
Separable
Radioactive decay

Drugs in an organ

dy :
= f()L) Ty = ff(l) dx

dx
s dy = flxyde = [ g dv = [ f(x) dx
dr >

Rate = (rate in) — (rate out)

REVIEW EXERCISES - Additional Practice with Guided Solutions on CO-ROM

Sections 12.1-12.3

Evaluate the integrals in Problems 1-26.
Lo J xbdx 2. [ X Pdx
37 =37 e + S dx
4 [t — D 50000 — e
6. J 07 = 3802 — 2x) dy

7. [0+ 4 dx B, [ + ¥t dx

x? x?
9. | ———dx 0 i e x
jxt {xF + 1¥
11 J 7’(")‘51_ i j _{2 di
Ve i “ g
P ] = 3x+ |
13 f }W"1—' dx i4 J SR Tl dx
x- FE|
15, yerdy 16, [ (x — 1)y
3x2 5 dx
17 } 2{7, 7 elx I8 J-g:
19, [{ = ¥y dx 20, fxe' "7 gx
i Gt i Ty?
21, J _,—})L """ — dx 22. J 7iu_7 dx
(5x% + 7 VI — et

(e 20 ! ~]
23. J = A | dx 24 1 x = sy
2 e (r+ 1)

25 (@) J(xf - bYxdx (b) f{x* — 1)0xdx
© [ = Di3vde (d) J(x* 1)~ %% dx

2x dx
® [
{d) I qjxa,i

x2— i

Section 12.5

In Problems 27-32, find the general solution to cach
differential equation.

dy .
27, -0 = 4 e
dt ‘
28. dy = (64 + 76x ~ 36x2) dx
dy 4y dr
29, 5 = e 30, rdy = ———
dx vy —3 ray v+
dy X dy 4y
31— = - 32, 5=t

dy e df !




Section Key Terms

Review Exercises 1001

Formula

b
Simpson’s Rule for J' Sy dx

o

Frror formula

B
= L) + 4 + 2 + ) +

3
o zf(x“? N 2) + 4f{-\'” l) + .f{‘(n)]'
. bh—a
where i 15 even and it = ———
H

T80 | amasp

REVIEW EXERCISES

Additional Practice with Guided Solutions on CD-ROM

Section 13.1

g
1. Calculate E {(k + .
k=1
2. Use formulas to simplify

S T}

3. Use 6 sabintervals of the same size to approximate
the area under the graph of y = 3x% from x = 0 to
x = 1. Use the right-hand endpoints of the subinter-
vals to find the heights of the rectangles.

4. Use rectangles to find the area under the graph of
y = 3% fromx = 0tox = 1. Use n equal subintervals.

Section 13.2

5. Use a definite integral to {ind the area under the
graph of y = 3x? fromx = Otox = 1.

6. Find the area between the graphof y = x* —4x + 5
and the x-axis fromx = [ tox = 3.

Evaluate the integrals in Problems 7-18.

i
7. [ a3 dx

8. [ (% = 37+ dx + D) dx

A .
5 -3
9. f o+ dx)de 16 J {(x + 2¥ dx
‘ﬁ ._2
. ! r:
. o+ D 12 } Ty
: [3 (r+ 1) elx -
o i
13, J (x? + x) dx 14. ] (1 + ‘\/.x) dx
-1 1Y

4 1
15. ! (2x + D7 ey 16. ] T_“m- dx
7 Jp X0

1 rl

17. ey iR, J xe% dx
(

-0

Section 13.3

Find the area between the curves in Problems 19-22.
19, vy = ~3x+2andy =¥ + dfromxy = 0tox = §
20, yv=xandv=4x + 5

2l y=Fandy = xfromx=—ltwx =10

2. y=x ~tapdy =x — |

Section 13.5

Evaluate the integrals in Problems 23-26, using
Table 13.2.

23. [ Vit - 4 dx 24. 3 dx
J In
. - .
25, j xln x? dx . f . —
. 1 x(3x + 2)

Section 13.6

In Problems 27-30, use integration by parts to
evalvuate.

xe 2 dx

27 S lnxddy 28.

e

30. Inx dx




Chapter 13 Functions of Two or More Yariables

REVIEW EXERCISES

Additional Practice with Guided Solutions on CD-ROM

Section 14.1

[. What is the domain of 7 = 7 ''''''''' !

2x )

_ 3y 2V

2. What is the domainof 1 = ———?
Kty

301 wlx, v, 2y = x7 - 3y find wi2, 3. 1)
A QK L) = TOKYPLY find 0(64,000, 512).

Section 14.2
., 07 . ,
5. Find —if z = 52 + 6xy + %
dx

6. Find . itz =120 — 14y + 6y - L
@y

In Problems 7--12, find z, and zZ,

X ST TR
7.z =4k E - 8 7= Vat + 2!
¥
9- y = (\1_3_ + l)—_} J{) 7= e,v-‘_\.;
Pl z = % + ¥ Iy x {12, z = é’.f“"'ﬁ‘

13. Find the partial derivative of f(x, ¥) = 4x° — 50’ +
! with respect to x at the point (1, 2, —8).

14. Find the slope of the tangent in the x-direction to the

surface z = 5x' — 37 4y at {1, 2, -3}

In Problems 1518, find the second partials.

@z ®z ©@z, @,
15, z = x*y — 3xv
16, z = 3x3yt l—ﬁ
V2
17. 7 = 3%
18, 7z = Infxy + 1)

Section 14.4
19, Testz = 16 - x° — xy — ¥ + 24v for maxima and

minima.
20. Testz = x° + y* — 3xy for maxima and minima.

Section 14.5

21. Fipd the minimum value of z = 427 + »* subject to
the constraint x + v = 10,

22. Find the maximum value of z
constraint x + v =9 x =0, y = {}

x*? subject to the

i

APPLICATIONS _—
Section 14.1

23, Udliey  Suppose that the wulty function for two
goods X and ¥ is given by {7 = x%y, and a consumer
purchases 6 units of X and 15 units of ¥ If the con-
sumner purchases 60 units of ¥ how many units of X
must be purchased to retain the same level of utiliy?

24. Utlity  Suppose that an indifference curve for two
products, X and ¥, has the equation xv = 1600, If
%0 units of X are purchased, how many units of Y
must be purchased?

Section 14.2

25. Concorde sonic booms The width of the region on
the ground on either side of the path of France’s
Concorde jet in which people hear the sonic boom is
given by

wos f(T h d) = 2N Thjd

where T s the air temperature at ground level in

kelvins (K), & is the Concorde’s altitude in Kilome-

ters, and  1s the vertical temperature gradient (the

ternperature drop i kelvins per kilometer).™

{a) Suppose the Concorde approaches Washington,
12.C. from Europe on a course that takes it south
of Nantucket Island at an altitude of 16.8 k. If
the surface temperature is 293 K and the vertical
temperature gradient is 3 K/km, how far south of
Namucket must the plane pass to keep the sonic
boom off the sland?

(b) Interpret (287, 17.1, 49) = 63.3.

{c} Find f (293, 16.8, 3) and interpret the result.

, af .
(d) Find J (293, 16.8, 5} and interpret the resuit
£

Section 14.3

26. Cost  The joiat cost, in dollars, for two products 15
given by Clx, y) = A’Z\/’S:Q + 13, Find the rarginal
cost with respect Lo
{a) xif 20 units of x and 6 units of y are produced.
{b) vif 20 units of x and 6 units of y are produced.

= N. K. Balachandra, W. L. Donn, and D. H. Rind, “Concorde Sonic
Booms as an Atmospheric Probe,” Science, | July 1977, Vol 197, p. 47




Answers

29,

35,

Chapter 9 Review Exercises

[
.

I ba b e

VI

. {a) does not exist

:-*:www

. no limit
.3 18. no fimit

. {a} ves
.1 28 no
. discontinuity atx = 5
. CONENEOUS

(@) x= —1, x=0
. =20 3 0
S (k} = fx +

. [~ 1, 0] the se;_meni over this interval is steeper
. {a}) no
. () —5.9171 (to four decimai places)

{a) P(x) = R(x) — C{x), 50 profit is the distance
petween R(x)y and Clx) (when Rix) is above
Cixy). POI0GY << P {700} < P (400); PLOD) <
0, so there 18 2 10\5 when 1(}{} &mis are sold.

{b) This
and ! 1’{_?(}{}) Beadust MP = MR - M€
compare the slopes of the tangents to R(&)
and Clx) at the three x- ~values, Thus
MP{THY) = MPEGG) < ﬁ.IP{E(}(})
MP(700) < 0 because C(x) 1s steeper than
R(v) at x = 700, Aty = 100, Rix) is much

steeper than C(xk

.{a) A < B C Amount of profit is the height of

the graph. There is a loss at A

(h) € < B - A Marginal profit is the slope of the
tangent to the graph. Marginals (slopes) are
positive at all three points.

(b) 15

1

16

70 37. 5200

(page 723}

(hy ¢
{(b) does not exist

2. () 0
4. (a) 2
by 2
{(a) does not exist (b) does not exist
55 80 9 -2 10.6 1L
4.0 154 16, polimx
19. 6x 200 1 — 4x
23, (a) yes (b) 0o
25,2 26. no limit
30. yes
32. discontinuity at x = 2
34. discontinuity at x = 1
h 0 0
M © 3
40, true  41.
1 — 2x

fa) 2 (2
(ay 2 (!

2.}

-4 225
{h) no
29, yes

@) x=90 x=1

39. 7 false
43, f'x) =

(b} no  406. (a) yes {b) no

by —59

49. abour —1/4

(ay 4973 (7

. B C A B< 0and C < 0; the tangent line atx = 6

falls more steeply than the segment over 2, 101

SL 204 — 18 52, 8¢ 533
54 1/2Vx) 350 56, —4/(
e e 3
7' el — o
X- Iyt X’

59. v = 15¢— 1& 60, -~ 48
61. (a) x =0, x = (h} ((, 3 (:z,— 3)
EaT

62. (a) x =0, x =2, x= =2

{b) {0, 8) (2. — 24}

64, 150+ 00 4 2x

i 31 9x + 72
il 67.
2V x
x?F b
69. (0x% — 24x)(x* — 4x7)°
70, 630 + 245558 + 67 + 35
N R E S
7L 7202 - 9 T2 - D
TV Hx x)
o —=2{3x + Dix + 12
73 '2_)6(2,54 + 5);(34'{1 + 5) 74 ’(k":)%:,“ i)
24y
75, 36[(3x + DA - l)]”(& + 257 — 1)
( 7’x -1

78,
(3x — 1)

¥ — 2 80,y = 124 - 20
s2. 20 o a0 - W)
dx? ’
3, 4 W
]3. d“‘i e 4{;’ %‘(};3 — 4 )'-171! 84. d\, e 2_1,(;7_3)
dx? : dx? (x? + 1)
85. The average annual percent change of (a) elderly

§6.

men in the work force is —0.445% per year and of

(b) elderly women in the work lorce ts 9.017% per

year.

{a) 1990-2000: Average rate = (.10% per year for
elderly men in the work force.

(b} 1950-1960: Average rate = 0.25% per year for

elderly women in the work force.




87. {(ay ¥'(10) = — 1 means if price changes from $10

1o $11, the number of units demanded will
change by about —1.

{h) x'(20) = —1 means if price changes from $20

to $21, the number of units demanded will
change by about -

88. (a) P(12) == 51.253 means that in 2000, the voter

89.

9.

91,

92.

94,
95.

96.

97.

99,
100,

turnout was 51.253%.

(b) P'{12) = —0.3917 means in 2000, the rate of
change of voter turmout is predicted to be
—{1.3917% per presidential election.

{c) Flornda’s vote was a virtual tie between Bush
and Gore, and the importance of those electoral
votes made it clear how important each vote is,

The slope of the tangent at A gives MR(A). The

tangent line at A is steeper {50 has greater slope)

than the tangent line at B. Hence,

IGIE TEVEenue,

dy ]

dp V0.02p7 + 500

x'(10) = } means if price changes from $10 to

$11, the number of units supphed wiil change by

about }.

(a) MC = 6x + 6  (b) 186

(¢} If a 31st unit is produced, costs will change by
about $186.

C'{4) = 533 means that a 5th unit produced would

change total costs by about $53,

{a) MR = 40 — 0.04x  (b) x = 1000 units

MP(D) = 48 means if an 11th unit is sold, profit

will change by about $48,

(a} MR = 80—~ 0.08x () 72

{¢) Ha 10Fst unit is sold, revenue will change by
about 572,

120x(x + 1) . R

—— 98, MP = 4500 — 3x

{2x + 1y

MFP =16 — (.2x

{a} A: Tangent line to C(x) has smallest slope at
A, so MC(AY is smallest and the next item at A
will cost Teast.

{b) B: R(x) = ((x) at both B and C. Distance
between R(x) and C(x) gives the amount of
profit and is greatest at B.

{¢) A: MR oreatest at A and MC Jeast at 4, as
seen {rom the slopes of the tangents. Hence
MP(A) is greatest, 5o the next itermn at A will
give the greatest profit,

(d) C: MC(C) = MR(C). as seen from the slopes
of the tangents, Hence MP(C) < 0, so the
next unit sold reduces profit.

Answers

Chapter 9 Test (page 728)

L (a) i (b)) =85 (&) 98 (d) does not exist
O fx R -
2. (@ i =Im ff-—)—i
A1} ]
(b} f(x)
DB Y = x4 Ry 9] - (3~ x4+ 9]
= lim - —
fi=> 1} h
I3 Gxh b 3K - p e b+ 9] - (30 k9]
=1m - - :
h—s0) h
. 6xh v 3R — 4 o )
=lm e - = lim by o+ 3k - l] = iy -]
B d) A hs ) b
3.
{b) (3x° — 2x + }40" = 406
(A + F0x - 105 —
() 9010x* + 2Ia")2x° + TxF — 5
(dy 20807 + 5x + 18 2x + 3)°
. b 20
{e} = B NT‘
Vx ooox
= jj-‘ - -ty
5. R 6 + 60x
6. (a) yv=-15x—5 (b) (4. -90), (2, 1&)
715 8. (a) 2 (b) doesnotexist () —4
9. g(~=2) =8 lim pgix) =8 lim gln) = -8
_%ﬂénﬁ]q glx) does not exist and g(x) is not
continuous at x = 2,
10. (a) P(x) = S0x — 0.0167 — 10,000
(b} MP =50 — 0.02x
(o) MP(1000)Y = 30 means the predicted profit from
the sale of the 1001st unit is approximartely $30.
11, 104
12. (a) -5 (h) ~1 {ey 4 {d) does not exist
) 2 ) -4, 1.3.6 (g —4.3.6 () 32
(0 f7(=2) < average rate over [ 2, 2] < f(D)
B.(@ 3 b -4 (o3
4. (a) B: R(xy = C{x) at B, so there is profit. Distance

between R(x) and C(x) gives the amount of
profit.

(by A: C(x) > R(x}

(¢} A and B. slope of R{(x} is greater than the slope
of C(x). Hence MR > MC and MP > 0.

(dy C: Slope of Clx} s greater than the slope of

R{x). Hence MC = MR and MP < 0.

Exercise 14,1 (page 747)
L@ (L3 My (e)i—-1.2)
J @i’y MmE L (©i—-LD




Chapter 10 Review Exercises
1.

41.
43,

(¢) x: 200 to 200
y: =200 to 200

200 | 200
o |
- 2040
B @none ) C=0 (¢ p=100 {(d) no
3day k| ‘ (h) 6 weeks
! ' (c) 22 weeks after its
T i release
T 4
o !
{6,417
2t Max
‘ ;\ ‘ alz l l‘%
39. {ay ves, x = —1  (b) no;domainisx = 5

{c) ves,y = ~58.5731

{d) At Q°F, as the wind speed Increases, there is a
Hrmting wind chill of about —58.6°F This is
meaningful because at high wind speeds, addi-
tional wind probably has little noticeable effect.

(@) P=C MC (P =0 (WO

(a) O

(b) As the years past 1800 increase, the percentage
of workers in farm occcupations approaches 0.

(¢} no

. (a) No. Barometric pressure can drop off the scale

{as shown), but it cannot decrense without
bound. In fact, it must always be positive.

(b) See your library with regard io the “Storm of
the Century™ in March 1993,

(page 802)

(0. max 2. (2, -9 min 3. HPI{L, O3

4. (1.3) max. (— 1. —3) min

5,

6.

(a) 4. —1

(a) 3.0

{(by (—1, el max, (] j) rel min
{cy none  (d)

() €3, 27) max fey (0,0

Answers

A-57

(d}

SN

() HPL

7. (a} ~L 6
(b)Y {— 1. 1) rel max, (6, —160.5) rel min
{c) none  {d) fixy

Max (=1, 11120+
s

i 3 z 1
1 1 T T

X

3
L
o
o whe

2 femo

| LR T g I ; |

Tois

40+

-6 1 7
—50 i
- i T
il o
BENE
—160 -+

(6, ~16015) Min

8 (a) O, =1 (b) (—1, Drel max, (I, ~3)rel min
(e} (0. -1y (&)

b

Max

3 e

} f:\\‘ -t x
-2 va({)‘ -1} HPY
T W -3y Min

9. (@) 0 (b} (0, ~ 1) min
(d) 3

(¢) none

160, 1) M

AVertical tangent

10, (2 0, 1.4
(b} (0. Oy rel min, (1. 9 rel max. (4. O) rel min
{¢) none {d)

: s 2
(G Min {3 01 Min
Yertical tungent




A-58 Answers

11. concave up h) @ DHmax (g :

12. concave up when x < — 1| and x > 2; concave down
when —1 < x <€ 2; points of inflection at (-1, —-3)
and (2, —42)

13. (—1, 15 rel max: (3. —17) rel min; point of inflec-
tion {1, — 1)

14. (=2, 16) rel max; (2, — 16) rel min;
point of inflection {0, M

+ 4, by Max

24. (ay HA: none; VAL x = |
(b) (0, 0 rel max; (2, 4) rel min
(¢) .

il
Sw
-16 16 0,0 Max\—

T

o —
g
fg—t—t
s va
f =
| -
- Es

o
i
LI B I ¥

inflection: (E—j p
1 e 25. (a} ') > Oforx < 3( approximately) and x = 2
( — T T TR Fxy <0 foraboutf << x < 2
V2 2 F(x) = 0about x = 3and x = 2
(b /() > O for x >3
F) < Oforx < i
Fxy = 0atx =3
() T

16. {a) (0, 0) absolute min: {144, 19,600) absclute max
(b} (0, 0} absolute min; (100, 18.000) absolute max
17. (a) {30, 233,333) absolute max; (0, O absolute I
(b) (64, 248,491 absolute max; (0, () absolute min
1. ayx=1 (M y=0 @0 o (d)
19. @ c=~1 My=% ©1 (3
26. HA: v = 3; VA1 x = 2

21 HA:y = —LiVArx = Lx = ~1 B R
22. (a) HA: y = 3 VAt x = —2 | . |
(b)Y no max ormin (€ ¥ \ |
13

26. (a) f'(x) = 0 for about —13 <x < Gandx >7
Fix) < 0 forabout x <<~ 13 and 0 < x <7
ffix)y = 0forabouty = 0, v = =13, x =7
. (b) f"(x) = 0 lor about x <2 —8 and x > 4
Frixy << 0 for about —8 <1 x <0 4
f0 = Qforaboutx = —§and x = 4

23, fay HA: vy = (. VA x =0




27.

28.

(c) [ = 0.01x 1 00627 0.967 + 0.08 |

(—13 3.0) - L '
‘)()5 Y o ’ !

=4

ta) flx) increasing for x <2 —5 and x > |
Sflx) decreasing for —35 << x <7 |
Jix} has rel max at x = 5 rel min at ¥ = |
(b} f"{x) > 0 for x > —2 (where f'(x) increases)
S < O for x << —2 (where £'(x) decreases)
Oy =0forx= -2

(o)
(&)
_m“im (o
-10
{a) flx) mecreasing forxy << 6.5 = 0

Sf(x) decreasing for v > 6
Jlxy has max at < = 6, point of inflection at
x =0

h) fflx) > 0for0 < x <= 4
fixy<0forx<0andx >4
S =0ax=0andx =4

(c)

29,

36.

44,
42,
43.
44,
45.
47.
49,
. 500mg 52

32,

. P S:;J,,OO{) at x = 100 units
- x = I50units 36, x = 7 units
. x = 500 units, when MP = 0 and changes from

Answers

{a) flx}is concave up for x < 4
Jlx) is copcave down for x > 4
J(x} has point of inflection at x = a%

) fflx) =4 ~x Y
|j{.'; =2 ‘

| |
-14 |— S : 15

{a) fix)is concave up for —3 <0 x < 2
ftx) 1s concave down for x <
Stx) has points of inflection st v = ~ 3

by f"(x) =6 —x — &2 [

|f(ﬂ

< —3andx > 2
and x = 2

—20
v =5 units, C = $45 per unit
ta} x = 1600 units, B = $25.600
(b} x = 1600 units, R = $25.600
34, r = 3 units

positive (o negative.

. 3 hours

(a) I = 60. The point of diminishing returns is focated
at the point of inflection (where bending changes).

(b) m = fl/I = the average output

{e} The segment from (0, 0) 10 ¥ = fiD) has maxi-
mum slope when it is tangent to v = AJ). close
to [ = 70

5260 per bike 41, $360 per bike

$93,625 at 325 units

{a) 150 (b) $650

$208,490.67 at 64 vnits

x =100 mg 46, 10:00 Am.

32512005 48. 20 mi from A, 10 mi from B

dfx 44t 500 & in X [0in.

5 lumens 53, 24.000




O

A-62 Answers

—y dn 7

13, v = ——7 s P H
i 2y — 1)

dy X(E.[i - 2y

5 el
dg 4~ 2pg
dy A4+ v — |

17, =5 = s - RO — e
de 31+ ¥ dx —dxty = 3v
(4xt + 9x%yt — By ~ i2v) )

21, T L 23, undefined

oy 10

29, y=4dy 45

ey

e 33, s e 35, -4
: 2xy . 2einx 7

37, —lx 39, —wix

41, vedl(l — €9 43. 0 45,y =~ ix + i

{18y + 12
351 27y = Aot

47, horizontal: (2, V2). (2. — V2);
vertical: (2 + 2V2.0),(2 — 2V2.0)

49. (¢) vyes, because =4 5L 1/%{3,&‘\-’}}

max at (0, 3); min at (0, )

! 50 $500 of sales from $1000 of advertising

. Jﬁ% hours of skitled labor per hour of unskitled
labor
AL p = 580, g = 49 and dgfdp = . which

means that if the price s increased to $81, quantity

demanded will decrease by approximately & uni.
6L 00004365 63 SR
- THURRR 4 A 12

7
o G

LV LY |
~]

tn
hd

Exercise 11.4  (page 846)

L3 3.4 5% T i

9, —5ifz=35 —10iHz= -3

11. - 80 units/sec 130 1201 ft*/min

15. $in/sec  17. $1798/day 19. $0.42/day
21. 430 units/month 23, 367 e /month

dw  fdb 4 aw

/ di 1

I K I A T
W L c W

1

29, i micrometers/day 31 1/(207) in/min
A

33. —0.73 fi/sec

37. approaching at 61.18 mph

35, —120V6
39, o fi/fhr

Exercise 11.5  (page 856)

L)y b {(b) ro change
(b} Revenue will decrease.

3. {a) 84

.

3. fa) %Uf {b) elastic {¢) decrease
7. {a)} 0.81 (b) inelastic (c) increase
9, (ay =111 (approxinmtely) (b) elastic

375 — 3q
11. (a) T == ﬂJ_-"EA_Wi'

(h) unitary: ¢ = 93.75; inelastic: ¢ = 93.75;
elastic: ¢ << 93.753
{c} As g increases over 0= g <9375 p
decreases, so elastic demand means R
‘nereases. Similarly, R decreases for g = 93.75.
{(d) Maximum for K when g = 93.75; yes.
13, §124em 15, 0= $350 17 $115/item
19. $483 per itew; $40.100 21. $1100/em

Chapter 11 Review Exercises (page 858)

Co2g
2. 2c 3 1jg - L_J
oL@ -

(bx — ed ¥

I

4, dvldxy = 2 1)

3. Flix) = 10X 4 d4e "0

6. g'(x) = [gei * 12t T T — 5)
7 dy 1245 + ldx

T T
9- d\‘/{i{ = 33_1, 1 lﬂ 3

' 1 {10 ~Inx
W, dijds =~ ] By = Lohnx
In8Y x - 2

12. dyldx = =21 — e )}
13 v = 12ex ~ Be, 00y = 32.62x — 2175
4. v=x—1 18y = _"‘T'"g'y ------ -
i {5 = lax)
16, dvldx = ye*{(1 — xe™) 17, dvidx=2ly
dy 20+ b 6l + )
e 3 -2 w(3y? — dxt)
20, d2vide = (0 iyt =ty 2L 5/9
2. (-2, +‘va) 23, 3/4 24, 11 square unifs/niin
2.62196
2%, (@) Y=
(hy y(50) = 6.343 18 the predicted number of
hectares of deforestation in 2000.
¥'(50) == 0.05244 hectages per year is the
predicted rate of deforestation in 2000,
26. 1333 27, (ay 1523 (b) 1.13 times faster
28, (a) —0.000014384, (b) —0.000028764,
{cy less
29. $1200e = $3261.94 per unit
30, -$603.48 per year 3L 1/(257) mm/min
32, 2 fymin 33, asjdt_ %(@/@ 34. yes
- S 3 A
35, 1 = $1446.67  36. 5880
37.(ay 1 (b) no change  38. 3% elastic  39. 1

19. v =




e e

55.

(b} Graph of {(1} with data points

) S,U ) :
s |
AU e ss

30

(¢} The model is an excellent fir.

(&) Yes. the rate is a growth exponential, so it is
positive and increasing (hence the tax per
capia is increasing).

(by T = 246.47 2989 — 4 360

(¢} TX55) = 10,904 and T'(553) = 751.69 mean
that the model predicts that in 2003, federal tax
per capita will be $10.904 and will be changing
at the rate of $731.69 per year.

Exercise 12.4 (page 902)

1. Clx) = x2 4+ 100x + 200
3. Clx) = 2x° + 20 + 80 5. %3750
7. (a) x = 3 units is optimal level
(b) Plx} = —4x" + 24x — 200 (c) Joss of $164
9. (a) 53120 (b} 896
11. {a) C(\) € : + 8 (b) 31050
13, (a) and (b) ool

Exercise 12.5

1.
3.

5,

>

. Clyy =03y +

" hundreds of thousands
(¢} Maximum profit is $114.743 thousand at
x = 200 thousand units.
G0 = 080y + 7

0.4VYy + 8
C=2Vy+ 1+ 04y + 4

S C =0Ty 4 08¢ 4 5.5
. C= 085y + 5.15

~

27 7
C =08y + — - 4,04

'(page 911)

4y — 2y = 4,1‘2 - 4,1(2\) = () 1

2y dx — \d\ = 2037 4 Iydy — x(b dx) = 2 dy 1
y=de i+( Tovi=2004 ¢

yie ot e x 2 11 Yot — i 0

2 1 ),2 ¥3
X | X_ . 5 . - >
13, v = Inly] - 5 15 5 3 + C
1 2 3
. 5 +2=C 19 ~ 4y 42 = C
2x< X :
1 , .
21, ; +thixi=C 234 -y =
5.y =Clx+ 1 27 v~ Inp + 1= ~de 4 ¢
29, 3yt =40 — |
3x
3L 2y =3x + dxyory = e
T 2 - dx

2 2
. CJZ..\' = xz e 2 35. _\"L + 1= S'X

X

oy O
39, (a) x = 10,000 006

(b) $10,618.37; $13.498.59
{cy 11.55 vears

4l. = 84 hours  43. = 23,100 vears
45, = 6(1 — 00y 47, x = 20 — [0e-002
%2 F-d o) il
49. v 51 Vo= 1,867 i
(p I 8)
A r?
53. V= —= 55 r=45 hours

59, {ay P = 50,000e 005 {b) $11,156.50
Chapter 12 Review Exercises {page 916)
L+ ¢ 20007+ ¢
3.41‘{4*)(‘*2&‘431(*(’
4.0 =i s+ C
5.5 1P+ ¢ 6 b - 3x20 4
7o H 0 H 82 + € 8 AT+ 4 4 C
-1
9. i L1+ C 10—t O
b 3+ 1)
IL 2 =Y ¢ 120 e — 4 4 ¢
i | . 5
Boo¥ ==+ ¢ M W0+ 52 v~ 1+ ¢
2 ¥ K 2
15007 +C 16 X3 -3+ 1+ C
i3 - 77 -
Y. shize? — 7+ 8. - 4()n +
19 X4 - e™3 + ¢ 200 Lot 4 C
-3 R
20, e 2. -IVT -yt ¢
0620+ 77 1 © ’ s

27

L) E(n = (et

b} The graph is a similar, but smaooth, representa-
tion of the given data.




A- 66 Anxwers

| SE I O]

@) npe -+ C by

3. ,'gcz-‘ e+ € 242 e+ D+ C
5.

(b) H(x* - it + C
) 32— D0+

(a) (r: -1y +C
{c} ;{ - 1+ C

X

(i~ 1+ C

(¢} 3vyl — 1 +C

27. v = € - 920

28. v = 6dx + 387 — 12+ C

29. (v -3 =4+ O 3O+ 1P =2nn O
3. e = 7 + 32. ¥ et

33, 3y + 1 =20+ 73

3 =y by 4 350596 36. 472

37, 400[1 ~ 5/ + 5) + 2341 + 577

38, p = [990.009 — 100,000/ 4+ 1)

. (@) v = ~80e MY 1 60
40.
Ca) S1000 (b C(x) = 357 + 4x + 100
. 80 units, $440

(b} 23%
R = 800 In (x + 1)

43, C = V2y + 16 + 0.6y + 4.5

C o= 08y — 005" + 785 45, W= CL°

. =107 million years 47, x = 360{1 — ¢ Y
. x = 600 — 300 %0 = 161 min

Chapter 12 Test  (page 9?8)

L20+4d — T+ € 2odr+ Ve +1+C
3, ,%_3_—_73_“ re 4 ,@EZ Cox kLY
24 30

In 24" — 5 \
5, S+ 6 —10,000e 00 £ O
7. ;‘gel\-‘"*i + ¢ 8 er+ Sl —x+C
9, % —x+lak + i+ € 18 62 — 1 4+ St
ov=x 4+ +4 12 y= et !

4

13y = 14. 157,498

’ C—x
15, P(x) = 450x — 2> — 300
16. COY = 078y + VOSy + 1 + 56
17. 332.3 days

Exercise 13.1 (page 931)

i.

5.
. 5,010y = 4.08: 50103 = 5.28

. Both equal 14/3.

3. It would lie between §,(10) and S,(10). It would

3. 22 square uniis
7. 30 square units

7 square units
3 square units

equai 14/3.

L3 17042 B -5 210180 23, 11313

(n+ 12+ 1)  2n* — 3n + 1

3n + 1
IECERIN

7 21 2

37.{a) §=(n— ¥2n . (¢) 99/200
{dy 999/2000 {(e) 5
29, () 5= Dzt 1

6
(by 777200 = 0385 (¢) 6767/20,000 ~ (.3384
() 667.667/2,000,000 = 03338 (&) |} 31. ¥

. $234 billion

. There are approxamately 90 squares under the
cueve, each representing | second by

10 ; 10 % 1 hl . mxk, 1 e
"}] = Pt
i 3600 T hour 360

The area under the curve is approximately
90 (;;{’;5 mile) = 4 mile.
37. 1550 square feet

thy 9720

Lod e
it

Exercise 13.2 (page 942)

118 3.2 560 7. 012V25 9. 98
BT 13012960 150 17. 8V3 - 1T
19.2 2.3 -3 234 250

27 (@) §1n(112/31) = 0.2140853  (b) 0.2140853
29. (a) 3+ 31In2= 35794415 (b) 3.5794415
3. (a) 4. C () B

330 Q- i de by 1663

35 (@) U050+ Dde (b) 34

3.0 394 - o

41. same absclute values, opposite signs
43. 6 45, (a) 450,000 (b $450.000
47. (a) 7007 (b $19.649

49. $20.40539 51, 0.04 e’

1222 {approximately)

{a) y = 0005963070125

() 0.15 mile {approximately)

e
>

th
Ln

Exercise 13.3 (page 953)
L@ ffid-Hde ()%
(@ [P[Vi—(@Q2-xjdc (b) 2875
@ f7[@ =2 - @0 = 2lde (b) 13148
@ LD @A ) 7+ 2 -2 de
() 92
9. (@) (0,00, C, P
(b) f(:Q E("“ . X;‘} . {X2 _ 4\}] dx ( ) 3
1 (&) (=2, -4, (0,00, (2,4
(h) }-ﬂ f'(‘( — ’)x) — /,,let, + f] ]:7;{ e (\ — I_K}}d\
(e) 8
133 s b 1y 1904 2 ‘
23.4-3mm3 25.% 27.6 29.0 31 -}

N




33.11.83
I
35, average profit = Y”:—--'J (R(x) — C(X)) dx

4 0

37. (a) $1402 perunit (b} $535,333.33

39. (a) 102.5units (b 100 units

41. 7.40% 43, 147 milligrams

45. 1980, (.351; 1990, 0.377. The difference in
incomes widened.

47. whites, 0.391: blacks, (1439, In 1996, income was
more nearly equally distributed among whites.

Exercise 13.4 (page 960)

1. $120.000 3. $346,664 tnearest dollan

5. $306.000 (nearest thousand)

7. $18,660 (ncarest dollar)

9. $82.153 (nearest dot lar)

11. PV = $265.781 (nearest dollar), £V =
{nearest dollar)

13. PV = $190,519 (nearest dollan), FV = $347.1
(nearest dollar)

15. Gift Shoppe. $151.024; Video Palace, $141,093,
The gift shop is a better buy.

17, $83.33 19, $161.89 21 {5, 56); $83.33

23, $11.50  25. §204.17  27. $2766.67

29, $17.839.58 31 $133.33 33, 52.50

35. $103.33

= $377.16]

Exercise 13.5 (page 973)

L il + 04 -0+ C

3 bmiG+ V10/2] 5owllaw - D+ C
7.0+ ) 9 Flogye + Cor3ind + C
11, H7V24 — 25 In(7 + V24 + 251 5]

(61& - ‘3}(4‘& + ‘3)

s 12+ \4”—-”9'3
17. 3137 -8y 19, '””hll AR anpe
.X
21, Finl3x + VO S a0 230 b
25, tinfx 4+ 1+ V3B = 1P R 1+ C

27. 110V109 — V10 + 9 In(10 + \109) —

9 In(l + v"lo)]

29, —tinl7 - -

3L Sm2x + \”4\" 74 C

33, 2V — o) = 27899

35. L[In(9/5) ~ 4/9] = .004179 37. $3391.10
F Vi .»_'9%

\\x 491~]n

39 (a) C= g ‘ + 300

=
{h) 3314.94
41. $3882.9 thousand

Answers A-67

Exercise 13.6 {page 979)

1.

-

3

X
11.

13,

1oooy I 9y s P
sxe” — e+ C 3. @ Inx éﬁ +

19%13

7. {(I+mxx+C 91
3

o
L— ey e c - 3 )
X 4x Sln(lx H+C

Yg? — 3)¥Ug* + 2 + € 15, 2824

17. e M2+ 2+ 2+ C 19 (3¢ + 1)/2
21 Wiy - it inx st 4 C

23.
27.
31.

Exercise 13.7

1.
11.
19.
27.
33.
39.

43.

4

n
;

et + 3t — 2y + € 25 1L et + C
W3 + 12+ ¢ 291 —5¢ T+ 1]
$2794.46 33, $34,836.73 35, 0.264

(page 987)

/5 3.2 5 le
0 13 diverges

9. diverges
17, diverges

7. diverges
15. diverges

0 2105 23 U2 253
[ flode=1 29.¢= 1 3=
20 35 area =% 3T [TAedr= A
$2.400,000 41, $700,000
e 00% 4 0.03h - 1
500} -
@ [ 10,0009 }
(b) the amount approaches =
0.147

Exercise 13.8 (page 996)

1. h:§'r,):—()_r =1 v, = Ly, =3 x, =2
3 fi~«\0 I, x, %xz—“lx ”4%_\’4"3,.\'ng
X, =4
S he=hix,= —haF 0,x,=1,
X, =208, T 3N = 4
7. (a) 9.13  (b) 900  (¢) 9 {d) Simpson’s
9, (a) 0.51 (B 050 (o L (d) Simpson’s
11. (a) 5.27 (b} 530 (¢y 5333 {d) Simpson’s
13, (a) 3283 (h) 3240 15 (@) 0.743  (by 0.747
17. (a) 7.132  (b) 7.197 19 7.8 210103
23, 119.58 ($119,380) 25, $32,389.76

27.
31.

$14.133.33 29, 122235 (1222 uni{s}
1586.67 it

Chapter 13 Review Exercises {page 1001}

i.

6.
11.
14.
18.

”’;(ri 1 U
2. -
2n
14 7.% 8 —;i 9. % 10 1
TN Iind7 —zIn 9 13 E
4+ 15% 16 ;in2 17.{1 -€ 3)2
(e~ 12 19 9512 20. 36 2;.3,; 22. 4

212 3.8 41 5

u|




A-70

Answers

o) —400/(p, + 4)° uaits per dollar
Py !

(d) 400/(p, + 4)* units per dollar
(e} competiive

Exercise 14.4  (page 1044)

omax (0,009 3 min(0, 0.4 Somin(l, —2,0)
7. saddle (3, —3.8) 9. saddle (0.0, O
11 max(12, 24, 436) 13, min{—8, 6, —52)
13, saddie {0, 0, &), mind2. 2. —8)
17. § = 5.7c ~ 14
19, x = 5000,y = 28 2L x =% v=4
23, x =28,y =100 25 x =0,y =10
27. length = 100, width = 100, hetght = 30
29 x =3 v =0
31, (a) vy = 0.1 13x + 4.860, xin vears past 1970,
v = median age of awlos and teucks.
{h) 8.25
{t) The reasons include higher prices and better
quality.
33 (ay v = 2.097x + 39102, x in years past 1900, y in

Exercise 14.5

millions
(b) 2383 million
(¢} A quadratic model fits betier.
{y = 001007 + 0.901x + 81.820)

(page 1053)

L18ar3. 3y 3 35a(3,2) 5 32a(d )
7. -28ar (3.9 9 lar(—% D)
IL3a(l 1, ) 13 la(0 1,0

15, r =4,y = |

17. x =40,y =% o= 80000

19. (a) x = 400, y = 400

21,
23,
5. length = 100 cm, width = 100 ¢m, height = 50 em

(b} —A = 1.6 means that each additional dollar
spent on production results in approximately
1.6 addinonal units produced.

(e

(408, 4003

IS0k +

x =900,y = 300
x = $10,003.33, » = 519,996.67

Chapter 14 Review Exercises
1.

-2

Tod i
SN

| SO R LS I (O
L fad

28.

c 2= 2avde
. :-t =y + v/ = xe™ hdny
. :-‘ Bl U
@)y 2y () o

L (@) 1807 — 2/

. {a) 27

Ay vy + 1

29, competitive

{(page 1056)

{(x, ¥): x and v are real numbers and y = 2x}
{{x, ¥): x and v are real numbers with v = { and
{x.y) = {0, 0

~3 4. 896,000

15¢2 4+ 6y 6. 2407 — 42x%y

= o Ryt
S -
7 =XV
v / - ¥
o= -2y £ g o= =2y + 1)

2.3 R
R :! = 3):1}-——(;‘ Y

13. -8 148

{cy 2x — 3 (d) 2x - 3

(b} 367" — 6x2/y*

(e} 365 + dx/vY (d) 365507 + da/y)d
T dxhyler 4 2xer

{d} 4.\'}'{?—"3

(hy —x/xy + 17
() Loy + 107

(¢} 45’}'()—":

{e) /oy + 19
max{—8§, 16, 208)

. saddle(O, O, 0y, min(1, 1, —1)
L 80 (2, 8)
. 3 units
. (a) 62.8 km (approximately}

22, 11,604 a1 (6, 3}
24, 20 units

(b) If the surface temperature is 287 K, the
Concorde’s altitude s 17.1 k., and the vertical
temperature gradient is 4.9 K/km, then the
width of the sonic boom s about 3.3 km.
af . .

Q) ; = 1.87; If the surface temperature 15 293 K

2
and the temperature gradient is 5 K/km, then a
change of | km in the Concorde’s altitude
would result in a change in the width of the
soniie boom of about 1.87 km.
af : ! .

(dy ]— = —0.28; If the surface temperature is 293 K
1y
and the Concorde’s altitude is 16.8 km, then a
change of 1 K/km in the temperature gradient
would result in a change in the width of the
sonic boom of about —6.28 k.

. {a) 280 dollars per unit of x

{h) 2400/7 dollars per unit of v

. A0 /8K = 81.92 means when capital expenditures

increase by $1000 (to $626,000} and work-hours
remain at 4096, output will change by about §192
units; 80 /ol = 37.5 means thal when labor hours
change by 1 {to 4097) and capital expenditures
remain at $625.000, output will change by about
3750 units.
@ -2 (b} —6 {c} complementary
30. x =20,y =40




