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(26) 8.5 Miscellaneous Substitutions

Expression in integrand

Substitution

EXAMPLE

Vx o, Wax

6 u° du = dx
6 u>

———du
Vub + Yué

6 u®
= e ™

I =

u" = f(x)

nu™ tdu = f'(x) dx

sz ! dx
(x+1)vVx -2

u?=x-2
ur+2=x
2udu = dx

1—[ LI
) Wr+3)u u




(26) 8.5 Miscellaneous Substitutions P2

coth3 x

Example]l Evauae f dx 37 June 2005
sinh® x
Solution
. coth3xd N cosh3 x e — cosh3xd B coshzx. el
B fsinhsx ¢ _fsinh3x-sinh5x x_fsinhsx il jsinhsx i P
(1 + sinh? x)
= | — = -coshxdx
sinh® x
Let ¢t =sinhx = dt = coshx dx
I= il dt = [t 66 @2t 7L 2L s 1 apalllll Wi
_f s _f( +t7°) S BiLICET +c—7csc x—gcsc x+c
Example?2 Evaluat Sl 43 May 2007
valuate x ay
vVcoshZx — 2
Solution
coth x cosh x
[= | ——dx = dx
vcosh? x — 2 sinh x Vsinh?2x — 1
t = sinhx = dt = coshx dx
1
I = ftmdx = sec” 1t + ¢ =sec !(sinhx) + ¢
1
Evaluate —d 30 July 2003
Example 3 f el y
Solution
B 1 0. 2k 1 i 2 Zd_1 o Moy,
_,f(e"+e—")2 x_Zf(ex+e—x)2 x_Z,f(ex+e"‘> x—ZJ-sec f x—Ztan Mg
Vx -
Example4 Evauate
Vo (x— \/_)
Solution
= w e milihd dx
Vx(x— Vx)
x = u® = dx = 6u® du Vx =u3 Yx=u Vx =u?

I_f ud—u Ahe _6J‘ u(u? —-1) 5 g _6fu(u2—1) 5 g
= 3(u6_u2) i u = u3'u2(u4—1) e A= uS(u4_1) (4 T

u@?-1) uw?-1) B u e 2u
(4—1)d 6f(u2—1)(u2+1)du_6fu2+1du_§fu2+1du

=3In@?+ 1) +c=3I|¥x+1|+¢ Hﬂm
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(26) 8.5 Miscellaneous Substitutions P3
Example5 Evaluat f om 41 Jly 2006
va uale X U
1+ 3V3x2 -1 /
Solution
3x2—1=ud = 6x dx = 3u® du R0 b= 07 gu u—1
Sallol LA
= 21) ; u+1| u?
I = _— = d - -
f1+\/33x2—1dx f1+u " u?+u
1 VIS 04 ¢
I=!<u—1+m>du Jr—U+
=Eu2—u+ln|u+1|+c —u-1
1 2 1 1 +1
==X =13 -3’ - DI+ (3x2—1)§+1| +c
Example6 v il
ample Evaluate f X
V2+Vx—1
Solution
w=2+vx—-1 2 allx — =S 2 —i=4 &l 4+ PPN

dx = (4u® — 4u) du
4ud — 4u 4
" du=f(4u2—4)du=—u3—4u+c

= [ | | 3

=§< 2+\/x—1> —4/2+\/x—1 +c

Example7 Evauate Vinl2x +41+7

i o 2
Solution
t=In|2x+4|+7 =>dt=2x+4dx =>dt=x+2dx
In|2 4 7/ 2 2
f— \/n|x+ i dx=Jﬁ dt=Jt% dt=—t%+c=—(1n|2x+4|+7)t%+c
x+ 2 3 3
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(26) 8.5 Miscellaneous Substitutions

P4

Example 8 Evauate f tanh(In x) dx

2 May 1995

Solution
1

elnx

X+E

. e—lnx X — — xZ_ 1

X
I = ftanh(lnx)dxz fﬁ dX:f dx :f
e + e~ X 1 X

x2+1-2 x2+ 1 2 2 i
=dex=f ZF1 211 dx=f(1—x2+1)dx=x—2tan x+c
X15
Example9 Evauae [ dx
x> —16
Solution
1—f Ll
~ ) x2—16™"
1
==l = du =16 x° dx =>Edu= x15 dx
I = 1j 1 dx = 1 1 d
“16)urt—16 F T 16 ) w-vHu+a &
| 42 B
u=Du+4) u-—-4 u+4
Alu+4)+Bu—4)=1
-1
at u=-—4 = B(-8)=1 :Bz?
1
1 1
zlfg B ¢, qel@R SRAIINIE S o
=— — =l |y — 4]~ -——In
L SR TR iy Ly g ‘
1
= —In|x!6 — 4] — —In|x16 + 4
128n|x | 128nlx +4|+c
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(26) 8.5 Miscellaneous Substitutions P5

Homework

=

3
Evaluate theintegral j C?th xdx
sinh® x

IN

Evaluate theintegra

dx
,[ V1 + sinh? x

(0%

coth x

Evauate theintegral dx
= vcosh?2 x — 2

h
4 | Evauate theintegral coonr dx
= V1 — sinh? x
: 1
é Evaluate thelntegral fmdx
cosh x
Evaluate theintegral
Q 4 = jcosh2x+Zsinhx+1dx
1
Evaluate theintegral
[ | Evaluate theintegr fex_2+e_xdx
Vx = {/x 42 December
Evaluate theintegral dx
8 g Vx(x+4Vx) 2006
O | Evauate theintegral f —\/—Yﬁ—dx
. vV +¥x
2
10 | Evaluate theintegral f . - dx
= 1+ 3V3x2—1
X
Evaluate theintegral f - dx
i1 = Vi-2
1
12 | Evauate theintegral j dx 5 May 1996
. V1-vVx-2 >
13 | Evaluate theintegral 1+ +/x dx PRsGbe
2003
5|
X
14 | Evaluate theintegral f —dx
o = vV1—x3
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(26) 8.5 Miscellaneous Substitutions P6
Homework
1
15 | Evaluate theintegral f T Eme s d 6 July 1996
= V1 + x
16 | Evaluate theintegral 1 gginhx d 8 May 1997
X
2l 7 V1 + sinh? x 4
17 | Evaluate theintegral j / 1—2vx dx 10 August 1997
1
' dx
18 | Evaluate theintegral f (E +V7) 14 November 1998
19 | Evaluate theintegra f 1+4x dx 12 May 2001
1
20 | Evauate theintegral j ——dx 19 May 2000
il Vx +3x
Vx
Evaluate the integral f dx 24 July 2001
2l i V(% + 4) ]
1
Evaluate the integra f —x 25 December 2001
22 3 Vx—x
. 1
23 | Evaluate theintegral f — dx 28 May 2003
TP x + Vx
1
24 | Evauate theintegral f ——————dx 29 May 2003
- - NET v
Vx
25 | Evauate theintegral f dx 30 July 2003
— 1-v1—+x
1
20 | Evaluate theintegral f dx 39 December 2005
2 N ANE:
Vx
Evaluate theintegral f dx 45 December 2007
2:7 = x(i/; + \/E)
28 | Eval hei al f : d 46 July 2008
valuate theintegr | X u
— = a4 /
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(26) 8.5 Miscellaneous Substitutions P7

Homework
1
bkt |
29 | Evaluate theintegral f Ty dx 47 December 2008
o X (xg 4. 22 )
1

Evaluate the following integral : (3% points f dx 50 Dec. 15, 2009

30 gintegral : (37 points) T+ 25 12
X

Evaluate the following. [ 3.5 pts. j S e 51 May 13, 2010
31 g- [3:5 pts] 1+V2+x Y

Evaluate the following integral 3 markse j 52 July 24, 2010
32 g integ [ ] \/T y

LAy dx

33 | (3pts.) Evaluate the following integral J 0215 7172 53 11 Dec. 2010
34 | Evaluate the following integral fsinh3xcosh2xdx 54 12/05/2011

Evaluate the following integral J 54 12/05/2011
3=5 8 0R x(l + \/_ )

o sinh x 35 January 24,
36 | Evaluate thefollowing integral f N e dx 2010
A 37 August 7

Evaluate the foll tegral ’

SEsvameiie ol avijlg iy f3coshx+4smhx+3 2 2010
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