Answer on Question #79020 — Math — Calculus

Question
Prove that
P sec" 2 xtanx +n - 21
n n—1 n—1"%
where I,, = fsecnx dx
Hence deduce 1,.
Solution

I, = f sec" x dx = J sec™ % x sec? x dx

judv=uv—fvdu

—sinx
u=sec" %2x,du=(Mn-2) sec"‘3x(— > )dx =
cos? x

=(n—2)sec™3xsecxtanxdx = (n — 2) sec™ % x tan x dx

dv =sec? xdx,v = fseczxdx = tanx
I, = jsec"xdx = jsec”‘zxseczxdx =

=sec" ?xtanx — j(n — 2)sec™? x tan® x dx
1+ tan?x = sec?x =>tan’x = sec?x — 1

I, = j secCxdx = sec™?xtanx — f(n —2)sec™ ?xtan®x dx =
=sec" ?xtanx — j(n — 2)sec™ %x(sec?x — 1) dx =

=sec" % xtanx — j(n —2)sec xdx + J(n —2)sec" % xdx =

=sec" ?xtanx — (n—2)I, + (n—2)I,,_,
Solve for I,
L,(1+n—-2)=sec" 2xtanx — (n—2)I, + (n — 2)I,,_,

sec"2xtanx n-—2

I = n—1 -l_n—lln_2

sec* 2xtanx 4-—2

4—1 +4—114‘2

14:

I_,=1,= fseczxdx =tanx + C;



sec2xtanx 2

14—T+§tanx+6
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