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The Trapezoidal Rule overestimates the area if the graph
of the integrand is concave up.
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45. L(x) = f %m

1
1
@) L(l)=J’%dr=0
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3. J‘(Zx‘z+x—l)dx=%x3+%x2—x+c

il S LY palas 1
s.J‘X2 dx-f(x+x2)dx_—2x =+

72 j(4x—3sinx)dx=2xz+3c05x+c

The Trapezoidal Rule underestimates the area if the graph
of the integrand is concave down.

(c) By trial and error, x = 2.718.

T | A1 Il"zl
d) Lixyxy) = | —dt= | —dt + =dt
1t Al t

*1

But, this second integral is equal to [{*(1/1) dt, by
substitution u = 1/x,, du = dt/x,. Hence,

L(x)x,) = L(x,) + L(x,).

4. u=3x
du = 3dx

J é_/% e %I (3x)~1/3(3) dx = (3x)* + C

FEely 2
6. fﬂ—%dﬁﬁx—zu—zm

=lx2-2x—~]—+C
2 x

8. J.{Scosx— 2sec’x)dx = 5sinx — 2tanx + C
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20.

21.

25.

27,

29.
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30.

=

31.

33,

6 3 6
@ ff(x)dx=L,r(x)dx+jf(x)dx=4+(—1)=3
0 3
3 (]
® ff(x)dx=—Lf(x)dx=—(—n=
[
4
(c) Lf(x)dx=0

6 6
(d)J‘—IOf(x)dx=—10 &) dx = —10(=1) =
3 3

2
J{ﬁ+1)3¢=J(f+3f+3ﬂ+l)¢ 22. J(;H-%) dx=J‘{x2+2+x_2)dx
.3 L2 =
_7+§xﬁ+x3+x+c —3+2x ):+C

cu=x3+3,du=32dx

i 1 2
JJ_3dx J(ﬁ+3) 12 x2 dx 3 (x3+3} ”3x2dx—3(x3+3}” +C

.u=x>+3,du=3x*dx

fﬁmdx = %J(xi’ + 3)'f23x2dx=§{x3 +3pP2 +C

u=1-3x2du= —6xdx

J‘x(] — 32 dx = —%f{i — A=) = —%{1 — 3R 4+ C = 31—0(3;:2 1 +cC

. u=x2+6x—5,du=(2x + 6)dx

x+3 2x + 6 _ =ik R L =1
J'(x2+6x~5)2 j(xz S)de_-Z—(xz-[-ﬁx ) e 2{x2+6x—5)+c

Isin3xcos xdx = :lisin4 x+C 28. Jx sin 3x2 dx = %J’(sin 3x2)(6x) dx = ——% cos 3x2 + C

sin 6

——————d8= |[(1 —cos 8 ?sin0d8=2(1 —cos )2+ C=2/1—-cos @+ C
R ( ) ( )

COs X

J_dx J(sm x)"Y2cos xdx = 2(sm.:c)“'2 + C=2Jsinx+C
sin x

1

J‘!an”xseczxdx= tin_i_ lx +Con#—1 32, J’scCthaandx= %J(sechtaan)(Z)dx=%sec2x +C

1
J.(l + sec x)? sec wx tan wx dx = 'a_rJ.(l + sec wx)*(w sec wxtan wx) dx = ;—W(l + secmx)® + C
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34. J.cot“acscz ada = —f(cot a)*(—csc? @) da 35, J‘ 2+ x)dx= [ZX + x;]o =8 + 1—26 =16
0
=—-I-c015 +C
5 o
: £ Lt 14 ' ik
36.J’ [:2+2}dr=[—+2:] =— 37.f (4:3—2r)dr=[r“—.'2] =0
=1 3 -1 3 = -1
S  x e 1 6 l(f )
3. | —/——dx== .rz—S‘VZZxdx=[— 2—8'*’2] =—{2J/7 -1
J;3 S 63( )~12(2x) 3(x ) .73
3 ] 3 3
39. dx=j1+x'”2dx=[2]+xm]=4—2=2
L,——H_x 0( ) ( ) ’
1 3 1 3 3 [ 5 Ak 1 5
" 2( 3 = — i = — = _ = —
40L.r(x+})a‘x 3J;(x 1)3(3x%) dx 12[(x+])]0 E{Iﬁ 1) 7
9 9 9
a1 | xxdx = x3’2dr=[3x5f2] = (B - (VaY] = %43 - 32) = 222
4 4 5 4 5 5 5
2 2
3o M as P _oos _[_l LT:(_l 1)_(_ l)=l
42'L(x2 x3)dx j(x b (e Pl e a 1+3)=3
3. u=1—-yy=1-udy=—du
Wheny =0,k =1.Wheny = 1,u = 0.
1 0
2a| (y+ DV1 —ydy = 217'f —[(1 = w) + 1]Vudu
0 1
(]
2 4 0 287
= 32 _ 9,1/2 — Sasfe . Toap] = &290
27rJ’1 (e 2u'’?) du 211'[5:4 3 ]] 5
4. u=x+1l,x=u—=1,dc=du
Whenx= —1,u=0.Whenx=0,u= 1.
0 1
Zﬂj 2 x + ldx=21'rJ. (e — 12Vudu
- 0
y 2 4 2 .," 327
= 5/2 _ 0,32 1/2 - L Josa g Eoap | 26T
ZFJ;-(R 2u? + uM?) duy 277'[7u U +3u ]ﬂ 105
L L. 4 T w4
45. cos(f)dx:-Z COS(E)ldx:[zsin(E)] =2 46. sin 2x dx = 0 since sin 2x is an odd function.
5 2 o 2/2 2/ o — /4
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47. f{zx— l)d.x=[x2_x]?=6

4 3 4
29, at—ma:[—-g%

3 3 3
=(%‘5—36)—{9—27)
_64 54 10

3 33
¥

B

il

Al
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t Iéi’llx

8 4 8
53.J' d.x=4j (x+ 1) V2 dx
0 0

x+1
]
=83—-1)=16

2 X2 2z
48. f(x+4)dx=[—+4x] =10
0 2 0

¥

52. JI = V(1 — x)dx = (x1/? — x¥/?) dx
0

2 2 1
£ 373 _ 2.5
[3X3 5" ]0

s A &
3 5
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54. J’D[xs — x)dx + f(x—x-'*)dx= 2fl(x—f)dr
0

—o| 2 X' _2
_2[2 6]0._3

/4 /4 Taid
SG.J’ cosxdx=2f cosxdx=[23inxJ =2

—m/4 0 0

TR B
YT
6 — 6 = 11a2
6x' — 112> — 6 = O when x% = l—]il—zﬂ
In the interval [1, 2]: x = et Lo 1.508.

12

/3 /3
55, j sec? xdy = [tan .r} = /3
0

0

l 10 l 2 10 2
st "B 2
{ =g ¥
Jx=1 3
5
% =1 =3
25
x—]——4-
=2
x=
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19. u=7x— 2,du = 7dx

1
j?x—de

21. sin x dx= = —Ssinx dX
1 + cosx 1 + cosx

= —In|l + cosx| + C

1
= fh 5(7) dx = ln|7x— 2| +¢C

4
1+ x+ln|x|] =3+1In4

/3 i3
25. J sec Hdf = [ln|sec 6 + tan 9|]0 = ln[2 + Jg]
o

27. (a) f)=3x-3
y=ix-3
2Ay+3)=x
2x+3)=y
Fx)=2+6
28. (a) flx)=5x—-17
y=5x—17
i i
xT 7
s Y
f_l{x):x-i-?
29. (3 fl)=r+1
y=va+l
Y¥=1=x
2-1=y
Flia=2—-1x2=0

20. u=x*—1,du = 2xdx
x
»—=1

22. u=Inx,du = %dx
Invx oo n oY de = Lo o2
j - dx = 2J’(!n x)(x)dx = 4_(]n x)°+C
f lnxd.x f(lnx) ]nx)2:| wk
1 2
/4 - T w4
26. J; lan(z - x) dx = [ln cos(z = x) ]0

—0- |n(\_15) = %mz

=1 2 o liia
_ZJ’xz—ldx_Zlnlx l+cC

3

(b) 7

2

-7

© fUE) =r"Gx—3)=208x-3)+6=x
FF') =fx+6) =32x+6) — 3 =x

(b) 5

/;

@

b
© fUf&) =5 )=£5x;57)+—?=x
el - + 7 _ + 7 N
I (xn-f(“‘s ) = s(=% )-7=x
(b) s
f-l
o2 |
| IE
© @) =N (Vax+1) =S -1P-1=x

@) =@ -1)=JE@-1) +1

= Jxt=xforx = 0.



62. 10,000 = Pe0.07(15)

p= 10000
18,000
64. t =50 logm(m) (c)

(a) Domain: 0 £ h < 18,000

(b)

100+

804

60

0

204+

L

(d

4,000

]
I
I
'
i
1
1
1
1
1
1

I .
1 T T
12,000

Vertical asymptote: h = 18,000

65. Letu = —3x%, du = —6x dx.

63. 2P = Pellr
2= el{)r
In2 = 10r
¢
In2
r= o 6.93%
18,000
t = 501logy, lS,OOO—h)
18,000
4’50 = 2
Ly 18,000 — h

18,000 — h = 18,000(10~/50)
h = 18,000(1 — 10-/59)

As h— 18,000, t = co.
t = 50 log,, 18,000 —

dr 50

50 log,,(18,000 — k)

dh ~ (In 10)(18,000 — %)

di

50

d? ~ (In 10)(18,000 — h)?

No critical numbers
As t increases, the rate of change of the altitude is increasing,

J.xe‘”’dx = —éJ‘e‘:"a(—-ﬁx}dx = —%8‘3*‘ +C

dx . L2
67. fi—eL]¢ = J(eh — X e E) dy

er

=%e i
g = Belk— 13
= +
3e* G

69. Letu =e* — 1,du = e*dx.

ex
M - s A
J’ _ldx Injet = 1| + C

71. Letu = e, du = 2¢* dx.

1

J'er + e—?.:

de= fl+¢*xdx Jl—i—( 2(26%)

72. Letu = 5x,du = 5 dx.

J'3+25x2

f (V3 (Sx)l‘ L

1

66. Lctu—ldu——dx

x2

i — i 1 = 1/x
'Fdx =—le —x—z dx = —e'* + C

68. Letu = ™ + e %, du = (2¢* — ¢ %) dx.

IR, 2 _ 9,—2x
je e_ d[r=—l—J.28 2e e

eﬁx+82x 2 elt+e-2x

= 2in(e + e2) + C

70. Letu = x* + 1, du = 3x2 dx.

5x
arctan— + C
sﬁ Ve

J'xzeﬂﬂ = %Je"“(fixz}dx > %e-"“ 4 C

dx = -;-arctan(e?‘) +C




2 & 1 £
73. Let u = 22, du = 2xdx. 74.ji6+x2dx—4arctan

X =3 1 S —lae
fﬂdx—zfm(?_x)dx—zarcsmxl+c

75. Letu = 16 + x2, du = 2x dx.

X _l 1 —l

76.

4 —x 1 1 ) B x 2
j/‘;_xidx:“‘jﬂdx*'ij‘(‘l—xz} I"rz{—2x)a’.1\’——4&1’(:5.1112+.,/4. 2+C

4 +x2
arctan(x/2) 1 ( x)( 2 ) ]( x)z
S e s 2 == 2N
j 2+ 2 dx ZJ’ arctan2 T+ 2 dx Y arctan2 (&4
1

78. Let u = arcsinx, du = ——
V1 =2

arcsinx l(a;csm ®)%+C

S 2

77. Let u = arctan %) du = —z—dx

dx.

79. Letu = x2, du = 2x dx.
x e T ok =
f—fJT—ldr— J\/@m{mm 2ln(x2 +VE=1)+C

80. Let u = 2, du = 3x% dx.

Iﬁ(sech xN2dx = %f(sech )2(3x2) dx = %lanh X+ C

A 4 4
81. Area = fxe‘x’dx = [—le“z] = —%(e““ — 1) = 0.500
0

2 0
1
1 L T dy. 2+3
i = = = = — 83_ — Y —
82. Area J; b dx [arctan x]ﬂ arctan 1 2 T =
de = j(x + é)dx
X
x2

y=%+3mk +cC

X
Rl
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dy e*

| S f 85. ' — 2xy =0
e Y = 2y
dy
e~ 1[ =2 = =2
= | =—= dx
de J‘1+e"2"dx 2J’l+e"-‘dx
1
—dy = | 2xdx
y=—:—lzln(l+e‘1‘)+c J‘)'y J.
Inly| = x® + C,
ex4+C,=y
y = Ce*

86. y'— &sinx=10

dy
a) = ée'sinx
J'e"' dy = J’sinxdx
—e¥=—cosx+ C,

1
) = — C=-C
¢ T Cosx+ C ( )

y=In = —In|cos x + C|

cos x + C\

Q=x2+y2
dx 2xy

(2 +y)dx — 2xydy =0
Lety = vx,dy = xdv + vdx.
(2 + v dx — 2x(vx)(xdv + vdx) = 0
(x® + vi? — 238 dx — 2x%vdv = 0
(x2 — x2?) dx = 2x3v dv
(1 =v¥)dx=2xdv

dx | 2v
J'x__[l-vzdv

87. (homogeneous differential equation)

Injx] = —=In|1 = ¥?| + C, = =In|l =¥?}| +InC
e c_ _ C s Cx?
1=v2 L= [yaf oF=y
1= & or C :

xZ_yZ

=3P
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Logarithmic, Exponential, and Other Transcendental Functions

47. flx) =37
&) =3""In3
4
49. g(x) = §
R e 9 —
g,(x)=e’( :_,1.: e 2 x)
51. y = tan(arcsin x) = \/l_x—_xz
e = x2)1121+_x1(11 . I (1 = )32

53. y = xarcsecx

’

X
e CFANCEeC K
W=y

55. y = x(arcsinx)? — 2x + 2/1 — x arcsin x

A __—2xarcrl___sir;2x+ (arcsinx)? — 2 + oA UE

56. y=‘/x2-—4—2m'cs¢c§,2<x<4

X

’

V=TS

48.

50.

£) = e

f1x) = 4% + (In 4)a%e* = 4%X(1 + In4)

£(6) = esn3e

f(8) = cos 20 esin28

52. y = arctan(x® — 1)

: 2% 2

Y SIT =12 A—227+2

54, y= larctarl e~

57. y = 2x — cosh/x
y'=2~#(sinh\/;?]=2—smh"@
2./x

2/x

59. ):r(lnx) +y2=0
) maft) - off) -

@y + 1nx}g~ =2

X
Ay en =y Of:
dx  x(2y + Inx)
61. (a) y=x" M) y=a*
Y =t ¥’ = (Ina)a*

= X ot 1 =L ik e » .
e =3 (MPVGRr =1 J2=4 W/a-1 WlE=F =

58.

60.

(©)

B .1
J"y =X J|:+(1)lnx

¥y =yl +Inx)
y' =x(1+Inx)

62. 10,000 = Pe097013)

10,000
P = S $3499.38

63. 2P = Pe'™
2=el"
In2 = 10r
r= L = 6.93%

1

2
i SR I
y '2(1+er*r)(zeb‘)“1+.s:**x
arcsin x = (arcsin x)?
x2—4 X2 — 4
y = xtanh™! 2x
Pt 2 T A =
y—x(l_412)+tanh 2x 1—4x3+taHh 2x
cos x? = xe¥ ¥
—2xsinx2=xe"ﬂ+e-"
dx
dy  2xsinx® + ¢
L xe’
Yok @) y=a°
Iny=xlnx =0



62. 10,000 = Ppelo0ons) 63. 2P = Pe'r

10,000 2 =ellr

P= 105 = $3499.38

In2 = 10r
In2 :
r= W = 6.93%
18,000 _ 18,000
64. 1 =50 logm(’&m{) == h) (c) t=350 IOg'O(IS,OOO —h)
(a) Domain: 0 £ h < 18,000 105 = 18,000
®) 18,000 — h
.
b 18,000 — h = 18,000(10~50)
o ' h = 18,000(1 — 10-"/%0)
g As h— 18,000, 1 — 0.
i (d) 1= 501log,, 18,000 — 50 log,,(18,000 — h)
20+
i dr _ 50
T oo i v dh ~ (In 10)(18,000 — h)
; d*t 50
Vertical tote: h = 18,000 — =
R B i~ (In 10)(18,000 — h)?
No critical numbers
As 1 increases, the rate of change of the altitude is increasing.
65. Letu = —3x2 du = — 6x dx. -
etu 3 3 E 66. Letu=%,du=x—:dx.
xe ¥ dy = = e (= 6x) dx = —~1-e'3“"1 +/C
6 6 .e_lﬁdx= = elfx(—l)a[xz —elr 4+
2 X ¢
o T & -
67. fg—:xidx - f(en — &+ e dx 68. Letu = e + e~ du = (2¢% — ¢ %) dx.
e —=grix . Y[ ggmtx
=%e3‘—e‘—e“+c J’e“+e‘“dx_2jeh+e‘“dx
1
e — 362 — 3 =-In(e* + e ) + C
3e* &
69. Letu = ¢ — 1,du = e* dx. 70. Letu = x> + 1, du = 3x% dx.
Lx—f—ldx=1n|e‘—1|+c I.rze"+'dx=%J’e"+'(3x2)dx=%€"+"+C'

71. Let u = ¥, du = 2¢* dx.

l - el' _l it 3 _l %
jez"-i-e"-'dx- jl +e4xdx~ 2J'1 I (eu)g(ze ) dx = 2ar(:!an(e )+ C

72. Let u = 5x,du = 5dx.

1 1 1 1 5x
——dx=— (5)dx = arctan——= + C
fs + 2522 5,[(,/3)2 T %54 7



1 1 X
A = x? = s . | ——dx =~ =+
73. Letu = x*, du = 2xdx 74 J16+x2dx 4arctan4 (64

Jﬁdx = %j‘/%w(?.x)dx = %arcsinxz+ ¢

75. Letu = 16 + x2, du = 2x dx.

X .4 [ =ik
J16+x2dx_2j16+x2(2x)dx 2ln(16+x2)+(,‘

B S0 WY (. L = 22— = At o
76.der 4J‘mdx+zj(4 x)~12(—2x) dx 4ar<,sm2 Jd—x2+C

77. Let u = arctan %), du=——>
arctan(x/2) 1 ( x)( 2 ) l( x)'-’
—_— —_ — ey — - -_— +

f 1F dx ZJ. arctan Nat 2 dx 3 arctan 2 C

1
78. Let u = arcsinx, du = —F——
S =

: 1
ORI Y. b —(arcsinx)* + C

J1 — 22 2

dx.

79. Letu = x%, du = 2xdx.

X 1 1 1
——dx=— —_ (2 dx = =1 2+ 1“—1 +C
[ == 3] e ae - et + =)
80. Let u = x3, du = 3x* dx.

sz(sech N de = %j(sech 2)2(3x2) dx = %tanh B3+C

o 4 l 4 l
81. Area = j xe ® dx = [——e‘f]u = —=(e"'* — 1) = 0.500

o 2 2
|
1 : ™ dy »¥+3
= = = = — 83, _—_=
82. Area L 2T ldx [arctan x]ﬂ arctan | 4 i 3
3
de = J(x + ;)dx
32
y==+3Injx|+C

2
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e~ =

T
—9p2x

T odx
e 1
de_ 1+e‘7-*dx_ _Efl +e‘2”dx
1

y= _Eln(l +eF)+C

i)_r

86. y'— &sinx =0

dy .
dx—e’smx
Je'i'dy = Jsinxdx
—=e¢~ ¥ ="—cosx+ C,
e=—I— (c=-C)
cosx + C B :
yia—r C| In|cos x + C]|

o
2xy
(x> +y)dx — 2xpdy =10
Lety = vx,dy = xdv + vdx.
(x* + v2x2) dx — 2x(vx)(xdv + vdx) = 0
(x? + v — 28 dx — 2%vdv = 0
(2 — x0?) dx = 23v dy
(1 - v)dx = 2x dv

dx 2v
?‘L-w”

87. % = (homogeneous differential equation)

2 = 2
o= [pse
Iny| = 2 + C,
=y

y = Ce*

Infa] = ~Inl1 = 2| + €, = ~Inf1 = 2| +InC

SR - I - S
1-v2 1-(/x} #-)
.- 1 e X
1 pra== or C, T3



