3.99 Chapter 3 Review Problems November 9, 2007

Answer Key for Today’s 11-9-07 Homework Assignment - Chapter 3 Review Pages 242-244

[3.99 Review] p.242-244 #2,8,16,18,24,26,28,36,38,42,52,58,72,87

2. (a) f(4) = —f(—4) = -3 At least six eritical numbers on (—6, 6)

) f(—=3)=—f(3)=—(—4) =4

(d) Yes. Sim::ef'[—l} = —f'[l} = —(—1)=1and
fl1) = —f(—1) = =2, the Mean Value says that there
exists at least one value ¢ in (—2, 1) such that

o S =f(=2 —2-1_
Ma="T—{=3 = 71+2 "

(e) No, [irr:]f'[x} exists because f’is continuous at (0, 0).

() Yes, f1s differentiable at x = 2.

8. No: the function 1s discontinuous at x = 0 which is in the
interval [—2, 1].
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16. g(x) = (x + 1)
g'lx) =30 + 1)

Critical number; x = —1
Interval —oo =< x < —1 —1 =< x = oo
Sign of g (x) g'lx) =0 glx) =0
Conclusion Increasing Increasing

18. f(x) =sinx +cosx, 0 <x <27

fx) = cos x — sin x

T S5
Critical bers: x= — x=—
ritical num x n X 1
Interval ﬂ{x{lr E{X{S—w S—w{xilﬂ'
4 4 4 4
Sign of f7(x) fx) =0 flx) <0 flx) =0
Conclusion Increasing Decreasing Increasing
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24 flx)=(x+2Px—4)=x —12x — 16
flx) =3 —12

f"x) = 6x = 0 whenx = 0.

Point of inflection: (0, —16)

Test Interval —oco =< x <10 0<x< oo
Sign of [(x) Mx) =0 x) =0
Conelusion Concave downward | Concave upward

26, At)=t— 4t +1 Domam: [—1. sc)

h(t)=1— \,m_ﬂ = t=3
1
h"(t) =
1 ; . ..
h3) = r >0 (3, —5) is a relative minimum.
28. 3

7
]
5
4
3
2
1




3.99 Chapter 3 Review Problems November 9, 2007

5x2
x4+ 2

42, g(x} =

S5x

lim = lim # =35
xoee X2 + 2 x—oel + [lfxz}

Horizontal asymptote: y = 5

2. f(x) = (@ — 4P
Domain: (— oo, co), Range: [0, co)

fx) = 4x(x* — 4) = 0whenx = 0, £2.
23

fx) = 4(3x* — 4) = 0whenx = +
f10) <0
Therefore, (0, 16) is a relative maximum.
£2) = 0 t
Therefore, (2, 0) are relative minima. a4
Points of inflection: (+2./3/3, 64/9)

Intercepts: (—2.0), (0. 16). (2, 0) IWAS:
Svmmetry with respect to y-axis

-3 -2 -1 12 3
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2x
58. fix) =
1) 1 + x°
Domain: (— oo, oo); Range: [—1.1]
_ 2(1 — x)(1 + x)
’ = = /] =4
fx) 1+ 27 0 when x = +1.
wo_ —4x(3 — ) 3 T
Mx) = 0+aF — 0whenx =0, +.3.
M1 <0
Therefore, (1, 1) is a relative maximum.
f(=1)=0

Therefore, (—1, —1) is a relative minimum.

Points of inflection: (—+/3, —/3/2), (0, 0), (3, 3/2) (11
Intercept: (0, 0) R /‘!\'T—=x

Symmetnc with respect to the origin

Horzontal asymptote: y = 0

72. We have points (0, y), (x, 0), and (4, 5). Thus,

m_}’—i_i—ﬂmp_ 5x
’ x— 4

C0—4 4—x

-

Lﬂﬂﬂ=L3=f+(x?4)

f%ﬂ=2x+5%xi411;j;f]=ﬂ

| ] ]

(continued on next page)
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100x
=10
(x — 4)°

i —

xf(x —4)* — 100] =0 whenx =0orx =4 + /100.

2547 x J100 + 4 .
L= 2 + = e =47+ 25 = —— 1007 + 25 = 12.7 feet
'\/“’r Goap r—ave—9 yi00 e
87. S =dmridr = Ar = £0.025

ds = 87 dr = 87(9)(%0.025)

= * 1.8 square cm

ds 87 dr 2 dr
® 100) = 2 (100) = ZZ(100)
h damr- r
-+
= W(mm ~ +0.56%
4
V= ET.I'.F""

dV = dmr? dr = 47(9)%(£0.025)

= #+8&. 17 cubic cm

dV darr? dr 3dr
7 (100) = 7% (100) =

3(£0.025
_ 3(0.025) 100) = +0.83%
9

(100)

IS




