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1 X 1 2x
/X2 — =[x - 1V2 =z
1 fx x2 — 1dx 2f(x 1)1/2(2x) dx 3. fxzfldx 2fx271dx

_ 1 (X2 _ 1)3/2

= ;In|x2— 1 +C
2 3/2 2

+C

— 200 -1+ C

In(2x) (In 2x)2 f 16 . <x>
5. dx = +C 7. | ———=dx=16arcsin|—| + C
f X 2 J16 — x2 4

fezxsin 3xdx = —%ezxcossx + %féxcos3xdx

= —%ezxcosax+ ( ezxsm3x—ffezxsm3xdx>

1ESJeZXsinSde= —%ezxcosSer gezxsinSX

X
JezxsinSdez %(ZSinSx —3c0s3x) + C

(1) dv=sn3xdx O v= —%cosBx (2 dv=cos3xdx (1 v= %sinSx

u= e O du= 2e®dx u=eX O du = 2e*dx



Review Exercises for Chapter 7 109
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13. fx2§n2xdx= f%x20052x+ fxcostdx
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0
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=2J1—-cosx+ C

u=1-— cosx, du = sinxdx

9 3, |x—3
=y = fmdx—é'“Hs
(by Formula 24 of Integration Tables)

| +c

g

Ve 1
59. f X(x2 — 4)¥/2dx = [,(Xz _ 4)5/2] _ 1
2 5 2 5

i

ke
63. stinxdx:[—xcostrsinx] =
0 0
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77. lim 1000(1 + @) = 1000 lim (1 + ?)
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Problem Solving for Chapter 7

! e 1\ 4

2 — _ 2 — _ o)==

1 (a f,l(l x2) dx [x 3]_1 2(1 3) 3
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(b) Letx = sinu,dx = cosudu,1 — x> = 1 — siru = cos? u.
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—/2
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. X+ c\¥
I|m< ):9
X-00 \X — C
. X+ cC
Ilmxln< >:In9
X— oo X_C

im In(x + ¢) — In(x — ©)

><|Loc 1/x =In9
11
lim XFC X=C_ng
xmeo 1
X2
JL@%(—%) =1n9
fim (#275) = ns
2c=1n9
2c=2In3
c=1In3

. PB
. sme—@—PB,cosH—OB

AQ=AP = ¢
BR=OR+ OB = OR + cos 6

The triangles AAQR and ABPR are similar:

AR _BR
AQ BP

lim OR
60"

sin (OR) + sin # = (OR)9 + Hcos b

OR+1:OR+0050
0 sin g

OR snf— 6

6cosf — sin o

0-0- SnO—0

6-0*

—0sin® + cosf — cos O
m

cosh—1

—6sné

im ———
6-0*COSO — 1

lim

—sinf® — 6cos

00" —sinf

lim
6-0

2

cosf + cosh — 6sinb

cos 6

_Bcosh —sinb

2

B Al 0)
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7. (@ oz Area ~ 0.2986

0

0

(b) Letx = 3tan 6, dx = 3sec? dh, X2 + 9 = 9 sec? 6.

X2 dx = 9tar? 9
(X2 +9) (9 sec? 9)3/2
_ [tan? 6

= SjeC(’dt‘)

i N2
:fsm 9 4o
cos 0

:fl—coszedg
Cos 6

(3sec? 6db)

=Inlsec +tan 6] —sing + C

A 4 X2 g | ) tan~4(4/3)
= _—_— = —+ —
rea 02+ 9 X [ njsec 6 + tan 6| — sin 0]0

_ Mm . X> B XT

3 3 \/X2+90
5 4 4 4
—In(§+§>—g—ln3—§

() x =3sinhu,dx =3 coshudu, X + 9= 9sinh?u + 9 = 9cosh?u
4 2 sin—(4/3) i k2
X 9sinh?u
A—LWdX—L W(SCOS"\U(’U)

sinh—1(4/3)

= f tanh? u du

0

sinh-(4/3)
= J (1 — sech?u) du
0

sinh~1(4/3)
= [u — tanh u]

- f§)emfan-(3)
“wd e B ) tanh{m(g P e 1)]
{5+ 5) -l )

= In3 — tanh(In 3)
_p3_ 3R
=3 =313
= In3—ﬂ
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9. y=In1-x),y =

1+(y)»P=1+ 1 -2 = (1 - x)2 =

1-x2
4x2 1—2x2-|r><“+4x27(1-|rx2>2
1-x

1/2
Arc length = f V1 + (y)?dx
0

:[_x+mu+xw4ml—”]

1/2 2
1+ X
L (1_X2>dx
1/2
2
L (71+71_X2>dx

1/2
1 1
-1+ +
L ( 1 X+ 1 17x)dx

1/2
0

(—1+ In§— In1>

2 2 2

1
—§+In3—ln2+ln2

In3 — % ~ 0.5986

11. Consider f 1 dx.
Inx

Letu=|nx,du:idx,x:e“.Then idx: ;e“du= gdu.
dx Inx u u

If f % dx were elementary, then j % du would be too, which is false.

Hence, f 1

—— dx is not elementary.
nx

13. x*+ 1= (2 + ax + b)(x® + cx + d)

[

=x*+(a+c)x®+ (ac + b + d)x2 + (ad + bc)x + bd
a=-cb=d=1a= /2
X+ 1=+ V2x + 1) - V/2x + 1)

1 mzl Ax + B w+f Cx+D
x4+ 1 X+ V/2x+ 1 o — V/2x+ 1
RS Ll V2
:Jziél'dx_fidx
oX2 + V2x+ 1 oX2 + V2x+ 1
1
:%[arctan(\/QXwL 1) + arctan(/2x — 1)] +§
0

[In(x2 + U2+ 1) - Ineé - /2x + 1)]

1
0

— Parctan( V2 + 1) + arcen(v2 - 1] + 22 + V2) ~ nl2 ~ V2] - ﬁ[ﬂ -1]- o)

~ 0.5554 + 0.3116
=~ 0.8670

414 4
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15. Using a graphing utility,

@ lim (cotx + 1) = o0
X— 0" X

(b) lim (cotx - 1) =0
X 0F X
. 1 1 2
(© X|Lf(])1‘ (cotx + X)(cotx x) ~ 3
Analyticaly,
. 1
(@ lim(cotx+ =) =00+ o0 =00
X 0% X
(b lim (cotx _ 1) _ i Xootx—1 xcosx — sinx
X 0" X X 0* X x - 0* Xsnx

COSX — XSINX — COSX

. —Xsinx
= lim

lim
X-0*

sin X + X cos X x-0 SN X + X COSX

—sSinX — X COS X

() (cotx + %)(cotx - %)

. X2cot?x — 1

lim=—————=

X 0" X

. SinX — XCcosXx
Now, lim —————

X— 0" sind x

Thus, lim <cotx + 1)(
X 0* X

lim — =
x-0" COSX + COSX — XSinX

1
co?x — =
X
x2cot2x — 1
X2

2X cot2 X — 2x2 cot X €S2 X
2X

lim

X—0*

COt2 X — X COt X CSC2 X
1

lim

x- 0

co? X Sin X — X COS X
sind x

(1 — sin?x)sinx — x cosx
sind x

SinX — X COS X

- 1
sind x

Xx— 0"

COSX — COSX + X SinX

lim -
38N X cos X

X—0*

. X
lim -—————
x-0" 38N X * COSX

— lim (L) 11
x-0* \sinx/3cosx 3

1 1 2
COtX*;)—éfl—*g.

Theform O - oo isindeterminant.
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0,c,=1¢c3=-4¢,=3

X3 - 3X2 + l Pl P2 P3 P4
L - -1 + + =
7 x4—132+12x x x—-1 x+4 x—3D €
NX) =x3— 3%+ 1
D'(x) = 4x® — 26x + 12
:N(O):i
1" Do) 12
o NO _ -1 1
27 p(1) -10 10
N(-4) —111 111
Py=—, === =
D(—4) —140 140
o= MO _ 1
47 D(3) 42
Ths - 3¢+1 112 1/10 | 111/140  1/42
x4 — 132 + 12x X x—1 x+4 x-3

19. By parts,
b b
f F(0)g00) ok = [f(x)g’(x)]a - f P09/ dx
= — f bf (X)g"(x) dx

b b
- [*f'(x)g(x)]a + f 900 /() dx

= J bf X)g(x) dx.



