Answer on Question #58826 — Math — Calculus
Question
Integration of ((sin x)*2 + 4)/((sin x)"4 +16)dx
Solution

Let’s recall some trigonometrical formulas:

1 2. 2 . 1 ) r_
— = L+tan®x;cos® x = ———; (tanx)’ = ——.
Next,
sin? x 4
f sinx+4 o057« t osZ x i f tan®x + 4(1 + tan®x) 3
sindx+ 16 (sin? x)? + 16 tan?x(1 —cos? x) + 16(1 + tanzx)
cos? x cos? x
S5tan’x + 4
= f 1 dx
2 = 2
tan®x (1 1T tanzx) + 16(1 + tan®x)
Stan’x + 4
- f tan2x dx =
2 -~ 2
tanx (1 m tanzx) + 16(1 + tan®x)
5t + 4
= [tanx =t;x = arctant; dx = dt] j dt =
2 2\2
1+t )<1+t2)+16(1+t )
f S+ 4 dt f S 44 dt D =322—-4%x17 %16 64
= = frd frd — * * [ .
t* + 16 + 32t2% + 16t* 17t* + 32t%2 + 16 [ ’
2 _T32+8 t2_—32—8i]_J 5t2 + 4 e =
34 34 1762 + 16 — 41)(t2 16 + 41)
17
[ A B B 5t2 + 4
16 — 4i 16 + 4i\ 16 4-1 16 + 4i
2 2 2 2
(2 +=17 ) (2+=p) @+ )+ —377)
A(tz N 16+4i)+B(t2+16—4i) _
17 17 )
A+B=5 B=5-A4
=5t2+4;{A16+4i+B16—4i_4{A16+4i c A16—4l
17 17 17 ( ) 17
5 3
=——=i
2 2

{ B=5-4 ]
A(16+4i—16+4i)+80—20i=68A —12 + 20i 5+3‘



1 1 5+ 3i 5-3i

=ﬁ*§f<(t2+161—74i)+(t2+1614;4i)>dt=

(5 + 3)V17 o (t«/_)+(5—31)\/_ . <tx/ﬁ> iy
“34\ vam: M\ova=i) T var TM\ova+a

((5+31)\/_ VaFi tvi7  vJa+i\ (5-3iV17
_68 arcan( >+ *

VE—i  Va+i 2NE—i vAti)  JAti
*\/4—1' . <t«/ﬁ *\/4—1') Lc
Va—i o \ovari va—i

= [,/(4— D@4 +i)=V17;t = tanx]

tanx * V4 + i
=8 ((5 + 3i)V4 + i *x arctan <f> + (5 -3i)Va—i
tanx * V4 —1i
* aretan — + C,

where C is an integration constant.
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Answer: fde =6—18 <(5 + 3i)V4 + i * arctan (—ta"x '4“) +

+(5 —3i)v4 — i xarctan (M)) + C.
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