Review Exercises for Chapter 6 75

31. From Exercise 23(a) we have: V = 64 ft3

1
4V = 167
. Yo 16
Disc: T -é~(9 - y)dy = 16w
=3
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-9‘f 9 -»)dy=1
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¥& = 2Ty —271=0

By Newton’s Method, y, = —1.042 and the depth of the

gasoline is 3 — 1.042 = 1.958 ft.
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= %(1 +6+/3) = 6.076
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35. y = 300 cosh (2000

’

_3. h(_i‘__>
Y = 20™"\ 2000

2000 \/ 3 X 2
s = 1+ [-—sinh( )] dx =
J—zooo 20 2000

=~ 4018.2 ft (by Simpson’s Rule or graphing utility)

s=f4 1+\/;dx=2J;3~/;(u—l)du

) — 280, —2000 < x < 2000

32. Alx) =

V= ﬁf_: (@® — x¥) dx = \/?:[az - x_s]"_a
-alg)

Since (4+/3 a%)/3 = 10, we have a® = (5/3)/2. Thus,

a=2/ % =~ 1.630 meters.
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36. Since f(x) = tan x has f’(x) = sec?x, this integral represents the length of the graph of tan x from x = 0 to x = 7/4. This
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3
37.y= 2"

@,3)

39. F=kx
4= k(1)
F = 4x

5 5
W= J 4xdx = [ZXZ]
o 0

= 50in - Ib = 4.167 ft - 1b

) 3
41. Volume of disc: w(%) Ay

2
Weight of disc: 62.477(%) Ay

Distance: 175 — y

150 27150
=% (175—y)dy=%[175y—y—:|

W 9 o 9 2 Jo

= 104,0007 ft - Ib = 163.4 ft - ton
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1
+()P=1+-=
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S=27rj 2% P dx=4frrJ' Vx + 1ldx
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40. F = kx
50=k(9)=>k=%
F=2x

9

9
_ |50 . _[25,)
W—-J; 9xdx—[9x]0

=225in-1b = 18.75ft - Ib

42. We know that

dV _ 4gal/min — 12gal/min _ 8 .
dr ~ 7.481 gal/fe® = T4y [t/ min
V= grth = 7r<1>h
9
v _ z(ﬁ)
dt  9\d:
dh  9(dV 9 8 ;
It = ;( d[) = 7—7( m) =~ —3.064 ft/mm.

Depth of water: —3.064¢ + 150

150
3.064
(49)(12) = 588 gallons pumped

Time to drain well: ¢t = =~ 49 minutes

Volume of water pumped in Exercise 41: 391.7 gallons

3917 _ 588
52 X
_588(52)
=017 — 8

Work = 78 ft - ton
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0. @ 1) = - 127re-(x-7o>z/ls () P(72 < x < o0) =~ 0.2525
- (c) 0.5 — P(70 < x £ 72) = 0.5 — 0.2475 = 0.2525
flx)dx=1.0 These are the same answers because by symmetry,
5:_4 P(70 < x < o) = 0.5
. and
A e 0.5 = P(70 < x < oo)
' = P(70 £ x< 72) + P(72 £ x < oo).

-0.2

71. False. f(x) = 1/(x + 1) is continuous on [0, oo), ILm 1/(x + 1) = 0, but

. b
f : dx = lim [ln]x + 11] = oo.
o x +1 b>oc 0
Diverges
72. False. This is equivalent to 73. True 74. True

Exercise 71.

Review Exercises for Chapter 7
. 1 2
1. fel"sm 3xdx = —gez"cos 3x + gfez"cos 3x dx

1 2(1 2
e e O + = =e*si e 2 2% o3
3e cos 3x 3(3:3 sin 3x 3fe sin 3xdx>

E 2X 3 — __1_. 2x _2_ 2% as
gfe sin 3xdx = 3e cos3x+9e sin 3x
e2x
jezxsin3xdx=-ﬁ(2sin3x—3cos3x)+C

(1) dv=sin3xdx = v= ~%cos3x
u=e* => du = 2e¥dx

2) dv=cos3xdx = v= %sin3x

u=e¥ => du = 2e> dx

2. f(xz—1)e*dx=(x2—l)e"—ZJ-xe"dx——-(xz—1)e"—2xe"+2fe"dx=e"(x2——2x+l)+1

D dv=edx = v=¢
u=x*—1= du=2xdx
Q) dv=edi = v=¢

u=x = du = dx
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+
13. jl—;sinedo— jﬂde— f(sec26+ sec Gtan 6) dd = tan 0 + sec 6 + C

14. jﬁsiandx=—%ﬁcos2x+jxcdstdx ) 15 Jlnzx ln2x j_
. 2
x
=—lx20052x+lxsin2x-——1- sin 2x dx _~In2x
2 2 2 ok lic
x x
i — g B 2 ginf + & +C 1
= —pxicos 5 sin 40052x e _;(1 +In20) + C
(1) dv = sin2xdx = v=—%cos2x dv=;13dx=> v=_i
u=x2 => du = 2xdx

u=1n2x=>du=§dx

(2) dv = cos 2xdx = v=%sin2.x

u=x = du =dx

5 _ 2)3/2
16. f2x\/2x—3dx=f(u4+3u2)du=55~+u3+c=2(—2x—5—L(x+1)+C

2
u=Jk—1x=u;{#=uW

17. J\/4 — x2dx = j(2 cos 0)(2 cos 6) do
= 2j(1 + cos 26) do

2( —sm 20) +C

= —;—[4 arcsm( ) + xﬂ]

x = 2sin 6,dx = 2cos 0d6, /4 — x> = 2 cos

sec? 6 1 1 1
18. ftane(tane—l)do_,[u(u—l)du_fu—ldu_fudu

mw—u—mM+c—1@ﬁ7%

+ C=In|l —cotf| + C

u=tan 6, du = sec? d0o
1 A B

— =y
uu—-1 u u-1

1=A(@m—1)+ Bu
Letu=0:1=-A= A= -1
Letu=1.1=B8B
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33+4x Ax+B  Cx+D /x x—2
13, @+1?2 x2+1 +(x2+1)2 otk j f

33 +4x=Ax+B)(x2+1)+Cx+D f X n ZJ 1 d
sl g ol e
=Ad + B2+ (A + Ox + (B + D) V=4 V=4
A=3B=0A+C=4 = C=1, - /——xz_4_21r_1’x+ /__x2—4\+c

B+D=0= D=0

3x3 + 4x X
+ et a—————
J(x2+1)2dx 3I2+1d f(x2+1)2dx

i .; 1
== +1) - ——— +
I ¥ U gt e
sin 6 =1 1 ;
1 [iae= t6aen(}) + ¢ 2. [0 =24 [y~ VEsn o ao

= % arctan(ﬁ cos 0) +C

= /2 cos 6,du=—/2sin0do

x 1 ({2x+4-4
. fx2+4x+8dx_2 x2+4x+8dx

1 2x + 4 1 1 2 x+ 2
== | — —_ — = — + 4x + =
5 f ) 3 dx 2f( 2)2 dx 5 1I1|.7C X 8I arctan( ) > 00

x 1| 2x—4+4
4 fx2—4x+8dx_5 x2~4x+8dx

! 2¢ =4 1 | W — 2
N B e o B
X 8dx+ ZJ(X 2)? 4dx 2lnl)c 4x + 8| + arctan( 2 )+ C

25. JOsin 0cos 6dO = %f@sinZOdG

= —%Ocos 26 + ifcos 20d6 = —%Bcos 20 + -ésin 20+ C = %(sinZO — 26cos20) + C

dv =sin20d0 = v = —%cos 20

u=2~0 = du = db

26. Csi}/__d = ffcscf<J_> dx = —ﬁln]csc\/i; + cot\/a\ + C

1
= V2, du = —=dx
u u =

27. f(sin 6 + cos 6)2do = J(sinz 6 + 2 sin @ cos @ + cos? §) d

=f(1 + sin 26) d§ = 0—%c0520+C=%(20—cos20)+ Cc
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65.

66.

67.

69.

71.

73.

74.

1 1
(a) fe"dx = [e"]l =e—1=172 (b) J'xexdx = [e"(x = 1)]l = 1.00
0 0 0 0

1

© jxe"zdx = [le"z]l = 'l'(e - 1) = 0.86
o 2 _lor <2

(d) Simpson’s Rule (n = 8)

g :
f e dx = %[1 + 420787 4 200/47 + 405/87 4 260/2F 4+ 40/87 + 26/47 + 40/8F + ¢] =~ 1.46
0

0

/2 /2
(a) f cosxdx = [sinx] =1
0

w/2 1 w/2 1 2 -
(b) j coszxdx=—j (1 + cos 2x) dx=—[x+ sinxcosx] =— =078
3 2 ), 2 o 4

(c) Simpson’s Rule (n = 4)

" os(a? 7T[1+4 (")2+2 (”)2+4 (37)2+ TV ~ 0.85
0 cos(x?) =4 cos{ ¢ cos| 7 cos| g cos(z)]~ 2

(d) Simpson’s Rule (n = 4)

/2
J cos /x dx = 2—7;[1 + 4 cos / /8 + 2 cos /mw/4 + 4 cos /3m/8 + cos \/77/2] =~ 1.01
0

s=J V1 + cos?xdx = 3.82 68.s=f V1 + sin? 2x dx =~ 3.82
0 0
5 ;
im [(lnx) ] = e [Z(I/x)lnx] 55 70, lim SDTX _ iy TS X _ T _
xol |x— x—>1 1 x—0sin 2rx  x—02mcos 2wx 2w
L2 L 28 - L 4e¥ ; R e NI 1
xll{rolc 2 Xlgr:c = 111_1)1; 7 = 72, Ilgrolc xe xh_r)r:c p- xILn:C pyo 0
y = lim (Inx)%/*
X=—Poe

Iny= 1

X —oc X X —oc

im 2 In(In x) =g [2/(x lnx)] =0

Sincelny =0,y = 1.

y = lim (x — 1)lx
x—1*

Iny = xli_)rr}1+ [(nx) In(x — 1)]

1 1
In(x — 1) . x—1 .| —In?x y 2<x)(lnx)
= lim [——=| = lim = lim = lim
x—=1* __1__ x—1* (l) -1 x-1t | x—1 x—=1* l
Inx x/In? x x X

lim 2x(Inx) =0
x—=1*

Sincelny =0,y = 1.

N



