syllabus

X

The substitution z = tan 2

The substitution z=tan§ reduce the problem of integrating any rational

function of sin x and cos x into a problem involving a rational function of z .

When z =tan(x/2) = §=tan‘1z = x=2tan'z = dx:Z.(ldzzj
+

2dz

dx =
1+ 22

From the figure you can see that:
sin(x/2) = ——= and  cos(x/2) = 1 142
V1+27° 1+7° x/2
You know that: 1
sin 260 = 2sin & cos @
And €0s 26 = cos® @ —sin® @

Assume X=20 = 9_—

sinx = 25|n(x/2)cos(

2)
= 2[\/; 22 j Jli 22 ]

sinx =

1+2°
And COS X = C0s? x/2 —sin? x/2)

COS X = 1z
\/1+z \/1+z T1+27 147

1-
1+ 22

COSX =

Example 2: Evaluate the following:

1 J‘ dx
) 2 +sinx
Sol.:

2dz _ 2z
1T 72 and sinx = 1T 72

X
Let z=tan§ ->dx =
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2dz 2dz
So.f 1+ z2 _J. 1+ z2 :f dz
’ 242z _ 2z 21+ 2z%)+ 2z 1+ z+ 22
1+ 22 1+ z2
_ dz _ dz
- 1N (12 _f 1\2 | 3
2 _ — (= — et
2+z+(7) —(3) +1 7 (7+3) +3
1
Let u—z+— - du=dz
gl Erc f :
u2+ 3 2+1 "3 u)
Let 6 2 do 2d d \/§d9
e =—u - =—du ordu =—
V3 V3 2
\/_
_de 2 a6 _zt 1o+C
~3 92+1 “3lery1 3ot
2t _1(2u)+ 2t 1 2( +1) +C
= —tan e ¢ =—=1an —\Z T
V3 V3 V3 V3 2
X
2t _1(22+1)+ 2t _, [2tanz+1 i
= —tan ¢ =—tan s
V3 V3 V3 V3
2] dx
) 1—sinx 4+ cosx
Sol.:
Lot an g 2dz _ 2z p 1—2z2
= - = = - = =
et z an2 x 1157 sin x 1152 and cosx 15,2
2dz 2dz
) f L ‘f T+ ‘f 2dz ‘f dz
YT 22 127 |12 -2+1-2 J2-22 J1-z
14+2z%2 1422 1+ z2
X
=—ln|1—Z|+c==—ln|1—tan§|+C
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