HOSSAM GHANEWM

(22) 83

Trigonometric Substitutions (B)

Expression in integrand

x =asecH dx = asecftan6 do
X
secO = —
Trigonometric substitution a x g2
X
i LTl
0 = sec (a) ) -
oL I
= b
iz 4
x = 2secf dx = 2secBtanf db
g 0
secO = > .
x?—4
I el X 0
EXAMPLE 6 =sec™ (5) -
1
I=j 2secOtanf@ db
\/(2 sech)? — 4
Hossam 2secf tan 6
= dé
h‘ V4 sec? 6 — 4
d‘“em _stecHtanH de_stecHtanG
) 2vseczo —1 T 2Vtan2 @

= fsechQ

= In|sec® + tan | + C

|+




(22) 8.3 Trigonometric Substituting (B)

P
2
B

1
-
x2+ 25

Let x =5tané dx = 5sec?0 df

X
o s
x2%+ 25

Let t=x%+2 dt = 2x dx

sec? 6

By ST VA U | P S U
x% + 25 Vx2 4+ 25 vV25tan2 6 + 25

dt

Example 1 o x° +2
Evaluate the following integrals. —d 3 pts
55 July 23, 2011 (el G 1 (3pt9)

Solution
x = secH dx =secHtanf db
X
secH :I o
x2—1
P T 5
1
I=f3€6—+2dx = sect 0 +2 secfdtan6 df =] sect 0 +2 sectan6 do
x3Vx2 -1 sec3 0 vVsec?h — 1 sec3 6 Vtan? 0
sec®9 + 2 sec® 9 + 2
= J—sec39tan95ecetan0 A0 j—secze dae

sec® @ 2

—f + d9=fsec49+2c0529d9=fsec295ec29+1+c0529d9
sec20 sec?@

= f(l +tan?6)sec? 6 + 1 + cos 20 dO

L = f(l + tan? 0) sec? 0 d6

Let u=tané du = sec® 6 do

1 1
Ilzj(1+u2)du =u+§u+cl=tant9+§tan39+c1

1
I, =f1+c0526d6=9+—sin28+62
2
1 1 1
I—tan9+—tan39+9+§sin29+c=tan6+§tan39+9+sin9c059+c

Va2 —1 1
T —|¥e

3
== e 1+%(\/x2 - 1) +secitr+
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(22) 8.3 Trigonometric Substituting (B)

P3
3
Example 2 Evaluate theintegra f x3(x? —4)2 dx
Solution
x = 2sec dx = 2secOtan0 do
X
secH = 5 X
x2—4
X
- -1 (%
0 = sec (2) 0

3 3
| — fx3(x2 —4)2dx = f 23sec30 (4sec’f —4)2 -2secHtanf db
3 3
= f 23sec® 0 (4)2(tan?0)2 - 2secHtanb db = f 23sec®0(2)3tan30 - 2secHtanf do

=20 f sec*ftan* @ do = (2)7 f sec’ftan* @ -sec? 8 df = (2)7 f(l +tan? Q) tan* 6 - sec? 6 do

Let t =tané dt = sec?6 do
1. 1
1=(2)7f(1+t2)t4 dt =(2)7f(t4+t6) A (2)7(§ t5+gt6)+c
5 6
I—(2)7(1t S+t 69)+ s |H(EEA) L
- Bhana 6.0 €= 3 6\ 2 ¢

Example3  Evauate theintegral j vx?—4
X

dx
Solution
x = 2secl dx = 2secBtanf db
e_x
sec =l S
x%2—4
X
— =h L
6 = sec (2) 0
x?—4 V4sec? 6 —4 2
=f dxzf—- 2secOtanf do
X 2secH
2Vsec26 —1 2tan@
=j—- 2secBtanf d9=f - 2secftanf d6
2sech 2secH
x2 —4
=2ftan29 de =2f(sec29—1)d9=2tan9— 20+c=2

=Jx2 -4 —25ec‘1(§)+c
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(22) 8.3 Trigonometric Substituting (B)

P4

Example4  Evauae theintegra j e ol 35 December 2004

vauale eln r X ecemper

o vVsinh?2 x — 3
Solution
sinh x sinh x

| = | ——dx = — dx

vVsinh? x — 3 Vcosh?2 x — 4

Let t=coshx dt = sinh x dx

sinh x

1
= —dxzf—dt
vVcosh?x — 4 Vt2 —4

t =2secH dt = 2secftanf db
0 t
sec ==
2 t
t2 —4
= 'se@al E)
B 2 0
2
: 2secOtand 40 stecHtanQdQ Zf 9 do 21n| 6+ tan 0] +
- |/ 7 = || == = sec = 2lIn|sec an c
V4sec2 — 4 2tand
t Vt2-—4 coshx +cosh?x —4
=Ziln |\ =k +c=1In fin +.G
2 2 7 2
1
TO FIND - x
msinx +ncosx + C
@tﬂ\u'aﬁyﬂ\eqﬁu\
' 2u i t ™ d i d u tanx
smx = Cosx = anx = X = u = —
1+ u? 1+ u? 1 —u? 1+ u? 2
. 1 6 July 1996
Ev he integr
ExarnpleS dugte the tegal j1+sinx+cosxdx 31 December 2003
Solution
adiill Gl 1—u? i | 228 dx = 2 d o] &n >
Slnx—1+u2 Cosx—m anx—l_uz X—1+u2 u 2

1 1 2
= dx = . d
,[1+sinx+cosx ¢ f1+ 2u 1—u? 1+4+u? v

2
= d
f1+u2+2u+1—u2 v
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(22) 8.3 Trigonometric Substituting (B)

P5
8 May 1997
Example 6  Evauate theintegral f tanx—i—smxdx 15 December 1993
Solution
a0 ERE2Y _1—u2 M 24 o o 2 1 u—tanf
Slrlx—l_l_u2 cosx_m tanx—l_u2 x—1+u2 u 5 2
_ 1 ) 4 1 Do, A-w)a+uwd) 2
_ftanx+sinx x—f 2u n 2u 14+ u? u_f2u(1+u2)+2u(1—u2) 1+uz
1—u?  1+4+u?

_J‘ 1 —u? Zd_fl—uzzd_fl—uzd
=00 (P TT =T 7 1, - L i T A =X

X
2+ tans 35 December 2004
Example7 Evauae f 2
ZSinx+2cosx+3dx 41 July 2006
Solution
inx = — v S dx = ——d U= tan>
51nx—1_|_u2 cosx—l_l_u2 tanx—l_u2 x_1+u2 u — 5
f 2+u 2 p J‘ 2:-2+u)
2, 8885 0 1_”§+3 T+w T 4u+2(1—u2)+3+3(1+u2)

ZJ 1+;(2+ul)+ du:f 2-(2+u) I _f 2u 4+ 4

4u+ 2 —2u?+ 3 + 3u? u?+4u+5 “r u?+4u+5 “
_ 2 _
= In|u +4u+5|+c-ln|tan (2)+4tan( )+5|+c
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(22) 8.3 Trigonometric Substituting (B) P6
Homework
1
1 | Evaluate f —————dx
% xVx*—9
? | Evaluat ! d 20 April 2000
valuate —dx ri
5 Vx?—16 i
3
3 |Evauate f x3(x? — 1)z dx 39 December 2005
il
4 | Evaluate j ——dx 7 November 1996
= 24+ cosx + 2sinx
5 | Evaluate f dx 42 December 2006
e tan x + sin x
Evaluate 28 M 2003
Q it f1+sm3x+c053xdx &
[ | Evaluate f 33 May 2004
= 3+ cosx —2sinx
Evaluate j 13 May 1998
= 4 + sin x
Evaluate f dx 12 December 1997
= 8 —4sinx + 7cosx
10 | Evaluate f dx 14 November 1998
—— 2+sinx + 2cosx
11 | Evauate f dx 16 May 1999
A sinx —cosx +1
12 | Evauate j~ dx 34 July 2004
Do 1 —sinx —cosx
13 | Evaluate f 37 June 2005
e 3 — sin x
14 | Evauate f dx 38 July 2005
L 2cosx +sinx — 2
15 | Evaluate f eex 26 July 2002
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(22) 8.3 Trigonometric Substituting (B) P7
Homework
Evaluate the following
16 | ntegrdl - f D T A 50 Dec. 15, 2009
= (31 oints) 2cosx —sinx + 2
> P
3
X
17 | Evauatethefollowing. [ 3.5 pts] j dx 51 May 13, 2010
S Vx2z —1
1
18 | Evauatethefollowing. [ 3.5 pts] j mdx 51 May 13, 2010
é Evaluate the following integral  [3 markse] f %dx 52 July 24, 2010
. . CSCX
26 | (3pts.) Evaluate the following integral j Gl ods 3 x 53 11 Dec. 2010
o 1—sinx 37 August 7,
2( | Evauate the following integral j G2 ¥ 2icosx L S22 dx 2010
28 | Evaluate the following integrals. ( 3 pts) j e jocsoix o dx 55 July 23,2011

*

Evauate

i}
_—
,[1+25ecx *

44 July 2007

Solution

1 COS X cosx+2—2 cosx + 2 2
oSl MIT 2 ot pCSR BRI 25 5 3foe- Bl G
1+ 2secx cosx + 2 cosx + 2 cosx+2 cosx+2

2
=f(1— )dx
cosx + 2

g 02U 1—u? i 2u 2 sha X
Smx_1+u2 Cosx:1+u2 tanx—l_u2 dx—1+u2du u—an2
I—jl 2 2 d‘j(z 4 )d_f(z 4)d
¢ 1—u2+2 T Bk SDSIE PR S, A 5. 2 ST i s/ G
1+ u?
4 u X 4 1 X
= 2 tan s Esitand == + ¢ = 2 tanzLb G0 )= —tan‘1<— tan (= )+c
NE] 73 ( 2) 3 73 (2)
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