Answer on Question #45969 — Math — Integral Calculus
1. Find [ sec 3x tan x dx.
Solution.
First of all we will rewrite our integral:

tanx f sinx

[sec3xtanxdx = [

cos3x cos3xcosx

Now we can use formula: cos 3x = 4 cos3 x — 3 cos x. Then we will use substitution:
t = cos? x,

x = arccost,

__at
2VtV1=t °

dx =

After this we will have:

f sinx _J- sinx _f V1-cosZx _
€cOS 3Xx COS X ~ J (4cos3x-3cosx)cosx “ J 4costx—3cos?x -
__1 vi-t _ 1 1 R 1
T2 f\/f(4t2—3t)m t= th%(4t_3) dt = —-[t72(4t - 3)7dt.

We obtained the Chebyshev integral:
[x™(a + bx™)Pdx.

When p is integer, as in our case, we can do substitution x = t*, where sis least
common denominator of m and n.

In our casem = —gand n = 1. Hence, least common denominator is 2. And now we
can do substitution t = y?and dt = 2ydy:

1

1, -3 _ 1 _ _
—Eft 2(4t — 3) 1dt=—5fy 3(4y% - 3) 12ydy=—fm

dy =

1 1
= Efy—2(1—§y2)dx'

We can rewrite our fraction:

W |

1 1

—a o=t .
4 4
y2(1-39%)  ¥? o 1-3y?

Hence, we will have two integrals:

1 1 4 1 1 4 |3 4
gfﬁdyi'gf@dy = —5+;J;arctanh\/;y.



Now we must return to x:

- -|- farctanh fy = 3\/— \/_arctanh \/_ = 3c(1)5x +

2 2
+ " arctanh(ﬁ COS X).

Answer:

result is — seose T F arctanh( = COS x).
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