
(e)

A55

2.5

77. (a)

(e) 13,25017
79.y:x+3,y:-x-3

Section 3.7 (page 223)
1. (a) and (b)

(b)

(2.587.4.162)

0

(c) (0,0), (2,0), (0,4)
Wiatn: SJ2/2;Length:
(a)

The maximum area of the rectangle is approximately 1592 m2'

(c) A : 2ln(100x - x2), 0 < x < 100

@) +:Z1so - zx) (e) 'oP (50, 159t.6)" = lt*n.nx = 5o 
lt

The maximum value is ll
approximately 1592 

"l[when.x = 50. o

't0

sJ229.

31.

The maximum is attained near x -- 50 and 60.

(c) P: x(l10 -.r)
(55,3025)

0

ffiFl l+Fl

(b) 2434
(c) The number of bacteria reaches

its maximum early on the
seventh day.

s (d) The rate of increase in the num-
ber of bacteria is greatest in the
early part of the third daY.

Answers to Odd-Numbered Exercises

3. S/2 and S/2 5. 2l and 7 7. 54 and27
9. t: w :2Om 11. t: r:4J2ft 13. (1, l)

15. G,.,8)
t7. Dimensions of page: (z + Jn)in. x (z + -,6o)in.
19. x: Qnl2 21. 700 x 350 m
23. (a) Proof (b) Vr:99in.3,Vr: 125in.3, Vz= Il7in.3

(c)5x5x5in.
25. Rectangular portion: l6/(n + 4) x 3216 + a)ft

t-
21. (at L: Vr' + + +;-j+ (x_ lp. x > I

10

Minimum whenx - 2.58'/

33. l8 x 18 x 36in. 35. 32nr3l8l
37. No. The volume changes because the shape of the container

changes when squeezed.

39. r = :/nlOA - l.5o (h: 0, so the solid is a sphere')
roJl 30

41. Side of square: ffi, Side of triangle: ,+73
tit. w = (zoJl)tt in., /r = (zo'G)lti". 45' 0: rrl4
47. 1t = Jitt 49' One mile from the nearest point on the coast

51. Proof

n 0 I 2 3 4 5

M I 2 3 2 0

N 2 J 4 5 2 3

r
2

I

a
I

I
I
?

I

I

t+J+

(b)

Length r Widthy Area ry

10 2/r(ro0 - ro) (r0)(2/r)(100 - lo) - 573

20 zln(roo - 20) Qq2h),loo-20) :101e

30 2hr0o0 - 30) (30)(2/r'Xloo - 3o) : 1337

40 2ln0o0 - 4o) @o)(zh)(loo-40) - 1528

50 2/T(too - so) (soX2/rrXroo - 5o): 15e2

60 2ln(100 - 60) rco)(2h)(loo-60) :1528

First
Numberr

Second
Number Product P

l0 110 - 10 l0(ll0-10)=1000
20 110 - 20 20(110 - 20): 1800

30 110 - 30 30(ll0 - 30):2400
40 110 - 40 40(n0-40) :2800

50 ll0 - 50 s0(l 10 - s0) = 3sgg

60 110 60 60(110 - 60):3000

70 ll0 - 70 70(110-70):2800
80 ll0 - 80 80(110 - 80):2400

90 110 - 90 90(l l0 - 90) = 1800

100 ll0 - 100 t00(ll0-100)=1sgs

(d)'uP (e) 55 and 55

Ryckie Holm



456 Answers to Odd-Numbered Exercises

(a) Origin to y-intercept: 2
Origin to x-intercept: nf 2

bt d: .Flo - z-f;/tfr
3

(0.'7967 - 0.9195\

-t
(c) Minimum distance is 0.9795 when x * 0.796j.

55. F : kW/ -F + t; 0 = arctank
57. (a) Base 1 Base 2 Altitude Areo

8 8 + 16cos 10o 8 sin 10' - 22.1

8 8 + 16cos20o 8 sin 20' = 42.5

8 8 + 16 cos 30o 8 sin 30' - 59.7

8 8 + 16 cos 40o 8 sin 40" - 72.7

8 8 + 16 cos 50o 8 sin 50o : 80.5

8 8 + 16 cos 60o 8 sin 60" - 83.1

Base I Base 2 Altitude Area
8 8 + 16 cos 70o 8 sin 70' - 80.7

8 8 + 16 cos 80o 8 sin 80' -'74.0
8 8 + 16 cos 90o 8 sin 90' - 64.0

The maximum cross-sectional area is approximately 83.1 ft2.
A : 6a0 * cos 0)sin 40' < 0 < 90'
dA
*= 6a(2cos 0 - l)(cos 0 + l)
: 0 when 0 = 60', 180", 300"

The maximum area occurs when d : 60..

,83.r)

0

59. 4045lnits 61. ) = #"; S, : 6.1mi
fi|. y : 16lx; .S, - 4.50 mi 65. putnam problem Al, 19g6

Section 3.8 (page 233)
In the answers for Exercises I and 3, the values in the tables have
been rounded for convenience. Because a calculator or a computer
program calculates internally using more digits than they display,
you may produce slightly different values than those shown in the
tables.

5. - 1.587 7. 0.682 9. 1.250,5.000
11. 0.900, 1.100, 1.900 13. 1.935 t5. 0.569
17. 4.493 t9. (a) Proof G) .,6 - 2.236; Ji - 2.646
21. f'(x,): g B. 2 -- xr : x-r : . .;7 = xr: xo: .

25. 0.74 21. Proof
29. (a)

4

(b)

4

I \t
(b) 1.347 \c) 2.532

x-intercept ofy : -3" + a is J.
x-intercept of y : - l.3l3"r + 3.156
is approximately 2.404.

(e) If the initial estimate x : xt is not sufficiently close to
the desired zero of a function, the -r-intercept of the
corresponding tangent line to the function may approximate
a second zero of the function.

Answers will vary. Sample answer:
Ifl is a function continuous on
la, bf and differentiable on (a, b),
where c e la, bl and/(c) : 0,
Newton's Method uses tangent
lines to approximate c. First,
estimate an initial x, close to c.
(See graph.) Then determine x, using xz = xt - f|)/f,(r,).
Calculate a third estimate -r., using x, - x2 f|z)/f ,(xr).
Continue this process until lx" - x,*rl is within the desired
accuracy and let r, * , be the final approximation of c.

(d)

(c)

(d)

(e)

3t.

1.

n x^ I@,) I',@^) f(x")
f '(x^)

_ _fk)*n f '(x^)

1 2.2000 - 0.1600 4.4000 -0.0364 2.2364

2 2.2364 0.0015 4.4728 0.0003 2.2361

3.

n xn I@") I',@,) f(x")
f'(x,)

- _tk)*n f '(x^)

l_6 -0.0292 -0.9996 0.0292 1.5708

2 r.5708 0 -l 0 1.5708


