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Review Exercises for Chapter 5

2. f(x) = In(x — 3) y
Horizontal shift 3 units to s
the right 7

Vertical asymptote: x = 3

4. I+ DX —D]=In(x2+ 1) +In(x — 1)

6. 3[Inx —2In(x2+ 1)] +2In5=3Inx—6In(2+ 1) +In52=Inx® — In(x® + 1) + In25 = In[m

8. Inx+Inx—3)=0

Inx(x—3) =0
Xx—3) =¢
X¥=-3—-1=0
3+ /13
x=2=v23
2
3+ /13 .
X=Tonlysmce

12. f(x) = In[x(x@ — 2)3] = Inx + %In(x2 -2

fx) = Jr7x2—2 3x3 — 6X

1 2( 2x> -6
X 3

a? X
1 b
=~ + ;[In(a#— bx) — Inx]
Gy )b b
dx a\ x? a’la+bx X
_ 1 2[77&] _1__ b
ax?2  a? x(a+ bx) ax2  ax(a + bx)
_ (@+bx) —bx 1

axX(a+ bx) ~ xa+ bx)

20. u= Inx,duzgdx

X
JMdX = %f(lnx)(%) dx = %(Inx)2 +C

X
/4 - -
24, fo tan(z - x) dx = [In cos(z - x)

o)

/4

0

NI, —

In2

3—/13<
2

25x3 ]
X(x — 1)
10. h(x) = Inﬁ =Inx+Inx—1) — In(x — 2)
2
hx) =+ + 1 1 x—4x+2

x—1 x—2 x—3+ 2

14. y= é[a + bx — aln(a + bx)]

iy:l< __ab ): X
dx b? a + bx a+ bx

18. u=x2 — 1,du = 2xdx

X g = 1|2 = Linpe -
sz_ldx—zfxz_ldx—zln|x 1 +cC

22, L ¢ lnTX dx = L e(|n x)l(%) dx = E(In X)Z]i =
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26. (@) f(x)=5x—7

y=5-—-7
+
V57:x
x+7:
5 y
1 :x+7
f=1(x) 5

28. (@ fx) =x3+2
y=x+2
y—-2=x

¥x-2=y
f=1x) =3x— 2

30. (a) fx) =x2—-5x=0

y=x2-5
Jy +5=x
Jx+5=y
f1x) = Jx+5
32. f(x) = x/x— 3
f(4 =4

P00 = VX= 3+ xx - 312

f4=1+2=3

36. (@ f(x) =e~x

y=¢"*%
Iny=1-x

x=1-Iny

y=1-1Inx

f=1(x) =1 —Inx

(b)

6
it ,,L/—
-10 / 6
f
0

-1

() fYf(x) =f5x—7) = 5 =X
f(17100) = 1(*17) = o(* 17} - 7 = x
(b) s
[/t -
Pl

/]
//,.J
(© FYf(X) =F10+2 =3 +2) —2=x
f(f1%) = f(¥x — 2) = (/x — 2)° + 2= x

|
w

® _
L=t
/

(€ f~Yf(x) =f(x2—-5 = /(-5 +5=xforx = 0.
f(f1x) = f(Vx+ 5) = ( x+5)2—5=x

34. f(x) = Inx

f-1(x) = e

(909 = &
(0 =e=1

(b) 4

(© FUf(x) =f e =1~ InE)
=1-(1-x=x

F(F4x) = f(1 — Inx) = et~ @-x = gnx — x
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38. y = 4e¥

42. h(z) = e 72

h@) = —ze 772

48. cos X2 = xe¥

—2xsinx2 = xeyﬂ + e
dx

dy _2xsinx¥*+e
dx xe¥

52. Letu=€&*+ e du= (2% — e ?) dx

e —e 12> 2

e ™o @ren &

= %In(ezx +e2)+C

e 1 1
56. fdefEIWZGZXdX

=i+ 1)+ C

2

44, y=3e N

y' = 3e (32 =

40. g(x) = In<1 f@)

=lne—In1l+e&)=x—1In1+ &)

P - A |
9 =1 14+ e 14 ¢
9e*3/t
t2
50. Letu=¥du=_—21dx
X X

54. Letu = x3 + 1, du = 3x2dx.

4. 1(0) = Heon

/() = cos 26 ein20

szex”l dx = %JeX“l(SxZ) dx = %ex“l +C

58. (a), (C 10,000

(b)

V=28000e° 0<t<5
V'(t) = —4800e 06t

V(1) = —2634.3 dollars/year
V/(4) = —435.4 dollars/year

2
60. Area = f 2e7%dx = [—Zefx] =—-202+4+2=2-=5=1729
0

0

62. g(x) = 6(27%)

64. y = log, x?

<
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66. f(x) = 4¢ 68. y = x(47)
f(x) = 4+ (In4)4e = £e(1 + In4) y'=4>—-x-47%In4
X 2 1t 1t
70. h(x) = |095m = logs x — logs(x — 1) 72. dt = —2 +C
1 1 1 -1
h“—m[;‘x_l] —m[x(x_ 1>]
18,000 3 18,000
74. t = 50 |0910(718’000 — h) (© t= 50|0910<71810007 h>
(@ Domain: 0 < h < 18,000 10V50 — 18,000
b 18,000 — h
100+ ] 18,000 — h = 18,000(10~/%9)
80 h = 18,000(1 — 10-/50)
60 E Ash - 18,000, t - co.
“1 (d) t=50log,,18,000 — 50 l0g,,(18,000 — h)
20+ : ﬂ _ 50
w0 2o 1" dh ~ (In10)(18,000 — h)
. dz 50
Vertical mptote: h = 18,000 - =
aymp dn? ~ (In10)(18,000 — hy2
No critical numbers
Ast increases, the rate of change of the
dtitude isincreasing.
1\t/1620
76. 2P = pelor 78. y = 5<§>
2 =glor
1) 600/1620
In2 = 10r y(600) = 5<§> ~ 3.868 grams
In2
= = = 0,
r 10 6.93%
Q _
80. (a) = —0.012y,s > 50 (b)
fdy fd Speed(s) 50 | 55 60 65 70
s
0.012 Milesper Gallon (y) | 28 | 264 | 248 | 234 | 220
0012 Iny=s+C;
y = Cefo.O:LZs

Whens = 50,y = 28 = Ce 001250 [] C = 286

y = 28e06-001%5 5 > 50

dy e
X 1+ e

d
1 —2e %
fdy f1+e* 5J1+e*2xdx

y = —%In(l +e)+C

82.
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84. y  —e&snx=0

dy _ .
dX—eVsnx

fe*ydy: fsinxdx

—e Y= —cosx + C;

1

“osxtc (€77
= In‘#‘ = —In|cosx + C]
y cosx + C
86. % = w (homogeneous differential equation)

3(x+ydx—xdy=0
Lety = vx, dy = xdv + vdx.
3(x + vx) dx — x(xdv + vdx) = 0
(3x+ 2vx)dx — x2dv =10
(34 2v)dx = xdv

1 1
fidX_J3+2vdV

In|x| = %In|3 +2v| + C; = In(3 + 2v)¥2 + InC,

X = Cy(3 + 2v)V/2

¥ =C@B+ 2= C<3 + 2(

_ x3 — 3Cx
y 2C

dv
88. e kv — 9.8

dv
@ fw-g.s_fdt
1
nlkv — 98 =t +C

Injkv — 9.8] = kt + C,
kv — 9.8 = €+C = C ek

V= %[9.8 + c3ekt]

Att =0, VO:%(9.8+C3) 0 Cy=kv,— 98

v= %[9.8 T (kvy — 9.8)8]

Note that k < 0 since the object is moving downward.

)

x3 = C(3x + 2y) = 3Cx + 2Cy

(b) Jimv() = QTS

© sb) = f 198 + (kv — 9.8)6€] ct

= %[9& + %(kv0 — 9.8)ek‘] +C

98t 1
= T + @(k\/o — 98)6kt + C

1 1
S0) = 5(kg ~ 98) + C O C = — 5(ky, ~ 98)

S = 2 + kv, — 986 + 5 — (kv — 99
98 1
= T + @(k\/o - 98)(ekt - 1) + S
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90. h(x) = —3arcsin(2x) 92. (a) Let 6 = arccot 2 e
| coth =2 !
4T [
T 1
tan(arccot 2) = tan 6 = > 2
oo N oo (b) Let 6 = arcsec /5
2 4 4 2
T sech = /5 V5 ,
0
1
coslarcsec /5) = cos § = —=.
sarces 5) s/
1
94. y = arctan(® — 1) 9. y= %arctan e
y’ = 2X _ 2X
T1+(@—12 x¥—-22+2 ,:1( 1 ) _ &
A ) (G Rl e
9. y= \/x2—4—2arcsec%,2 <x<4
y = X _ 1 _ X _ 4 _ X2 — 4 :\/x2—4
X2 — 4 (|x|/2) (x/2)2 — 1 X —4 XV -4 x|V -4 X
100. Letu = 5%, du = 5dx.
1 1 1 1 5x
————dx==|—=35———(B)dx=—=actan— + C
f 3+ 252 SJ (V3)? + (5x)2( ) 5.3 V3
1 1 X
102. flﬁ n deX = Zarctanz + C
104. Judx = 4f#dx + 1](4 — X3~ V2(—2x) dx = 4arcsin® + J4d—x+C
N N 2 2
. 1
106. Letu = arcsin x, du = ————=dx. 108. v
J1-x
arcsin X 1 . £
————=dx = Z(arcsinx)? + C 1
T e | 5/
a7 ‘ 1
o5 o5 o 1
/2
Since the area of region A is 1<f sinydy),
0

1

the shaded areaisf arcsin xdx = g — 1= 0571
0]

110. y = xtanh™12x 112. Letu = x5, du = 3x2 dx.

2 _ 2X _ 1 1
= + tanh™12x = —— — + tanh™1 2x = =3
y X(l _ 4x2> tanh 1— a2 tanh J x%(sech x3)2 dx = 3 f (sech x3)(3x?) dx = 3 tanhx® + C
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Problem Solving for Chapter 5

2.3 b
2+ 4
11+ 3T
‘ X 2‘/\/
n st fon
a4 2 2 1+
27 o
2 2
T 2 2 2
jsinxdx:—f sinxdx O f sinxdx =0 j (sinx + 2)dx = 2(2m) = 47
0 T (0] 0
(0 y () v

NI

\r{
2

f

1

: : i
! T 1
ﬁlarccosxdx = 2(5) = y = W is symmetric with respect to the
oint <z ;) G R 2(1) =
PO Z2) | 1+ a2z ™~ 2\2) " 4
4. y=05andy = 1.2*intersect y = x. m y=2[y=x
y = 2Xdoes not intersect y = X.
y=l.2><
Supposey = xistangenttoy = a*at (x, y). ° °
a=x0 a=x¥x *
y=alna=10 xInx**=10 Inx=10 x=ea=¢e
For0 < a < e/ = 1.445, thecurvey = a* intersectsy = x.
6. (@) y=f(x) = arcsinx
siny = X
/4 /4 _
AreaA = f sny - dy = —cosy] _ 2 L Y3 NERIEIN 0.1589
/6 /6 2 2 2
1\ T
AreaB = (2)(6) BRI 0.2618
V2/2
(b) arcsinx dx = Area(C) = (E) V2 _ A—-B
172 4)\ 2
_m/2 JB3-V2 =
8 2 12
(V2 1) V2-3
. 77( 8 o + 5 ~ 0.1346

—CONTINUED—
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6. —CONTINUED—

In3 y

(© AreaA=J e dy
0

In3 n3f - o o
=ey] =3-1=2

0 A g E
: :
AreaB:flnxdx:S(In3)—A:3In3—2:In27—2x1.2958 I S S
1
(d tany=x
/3
AreaA:j tany dy
/4
/3
=—In|cosy|] y
e F@
——In1+ln£—lnf—1|n2 STz
B 2 2 T2 LA
v T 1 T B
AreaC = arctanxdx=< >(\f3)—fln2—<—)(1)
1 3 2 4 - x
3

- _a) Lo~
—12(4J§ 3) 5 In2~ 06818

8 y = ¢ 10. Letu = tanx, du = sec® x dx
y/:ex /4 1 /4 S&)zx
y—b=e(x—a) Area—L sin2x+4cos.2xdx_fO e x + 4%
y=¢ex—ae®+ b Tangentline -
fy=0 :Lu2+4
ex=a—b
1
bx=ab-b (b=e? =[1arctan<9>]
2 2/ lo
x=a—-1
c=a-1 =%arctan<%>
Thus,a—c=a—(a—1) =1

12 @ ¥ =y - .y0 -

f@ﬂiy)dy:fdt

Inly] =Injl-y]=t+C

y | _ -6 -4 2
lnl—y‘ t+C
Y _gic= Y1y =y 2
-y ¢ =Ge G- YLy =y-y
:Cet_ Cé d2 4 ’ 4 4 1
Y= 5E 7 Y Iz:y:y—Znyy:Ofory:E
y— ce 1
- - —t 2 2
1+Ce 1+Ce ﬂ>Oif0<y<1andﬂ<0if;<y<l.
1 1 dt2 2 dt? 2
YO =5=17 C, 0 c=3 Thus, the rate of grovvthismaximumarty:%, the
1 point of inflection.
Hence,y:W.

—CONTINUED—
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12. —CONTINUED—

(© y=yd-y),y0 -2

1
Asbeffore,y—lJriCZe,t
1 1
y(O)—2—l+C2 O Cc=—-3
1 2
Thus,y = 1 2-et
l—Eet

(120,000)(0.095))(l .\ 0,095>12t

14. (a) u = 985.93 — <985.93 - o o

v= (985.93 - (1201000)(0-095)) ( 0.095>12t

12 12

(b) The larger part goes for interest. The curves intersect whent = 27.7 years.

(c) The slopes are negatives of each other. Analytically,

Lo

u’(15) = —v’(15) = —14.06.
(d) t = 12.7 years

Again, the larger part goes for interest.
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