Question
Use integration by parts to show that if

I, = /4 tan" x dx, n > 2,
0
then

1
L,+1, o= ——.
+ 2 n—1

(Hint: Write tan™ x = tan" 2z tan® z and use an appropriate trigonometric
identity for tan®z).
Evaluate I;. Hence show that

Answer

0

s
1 _
= / tan™ "2 z tan? z dx
0

I _
= / tan" 2 z(sec’z — 1) dx
0
2 .9 2 9
cos“r+sin“z=1= 1+ tan“x = sec“x

us us
I B I B
= / tan” stec2xda;—/ tan™ 2 x dx
0 0

s
4 _
= / tan" 2 zsectrdr — I, o
0

T
1 _
set J:/ tan™ 2 zsec? z dx
0

du
v=tan" 2z; — =sec’w
dz
dv
p (n —2)tan" ?wsec’ r; u=tanx
x



Integrate by parts:

J = [tan"’Zq:tan:c]O% —/Z
0

(n — 2)tan" 2 wsec® v tan &

= 1—(n—2)/ztan”’2xse§xd$
0
=J = 1-(n—2)J

1
=J =
n—1
Thus
1
I, = —1I,_
n—1 2
1
:>In+ln72—j
as required.
Iy = Ttan® g dr = =
0
SO
1
I, = — Iy,
2 on — 1 2n—2
1
Iy, 1 = — Iy,
2n—1 o — 2 2n—4
1
In,_4 = — Iy,
2n—4 on — 5 2n—6
1
Iy = -T7—1I4
1
[6 = 5[4
1
_[4 - g—IQ
I, = 1—1
_ T
4



back substitute:

1
[4 — g
1
]6 — 5
1
]8 - ?

as required.
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