Integrate with respect to x: [ e5* sin 3x dx
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Solution.

We must integrate it twice by parts using this formula (or theorem):

Judv=vu—Jvdu

Let’s find this integral:

du = dsin3x = 3cos 3x dx

. u = sin 3x . 1
I=fe5xsm3xdx= Jo — o5 gy v=jesxdx=%e5x =595x51n3x—f§esx-3c053xdx=

=195xsin3x —EjestOS3xdx = 1e5"sin3x—§l
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Let’s find I;:

du = dcos3x = —3sin3x dx

u = cos 3x 1 :
festOS3xdx= dv = o5 dx v=f65xdx=%e5x =§esxc033x—f§esx-(—351n3x)dx=

1 3

=—e%* cos3x + —f e>* sin 3x dx
5 5

So

I=135xsin3x—EI =lestinSx—§<lesxcos3x+§fesxsin3xdx)=lesxsin3x——esxc053x—
5 5175 5\5 5 5 25

2 e>*sin3xdx = 1e5xsin3x ——ecos3x——I=1
25 5 25 25

And now we can find I from the equation:

les"sir13x——es"cos3x——1=I
5 25 25
1(1+9)— Sx(l in3x — o 3)

55) = € (gsin3x — Sz cos 3x
341_ Sy 5sin3x — 3 cos 3x |><25
250 ~ € 25
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I=§(531n3x—3c053x)+c

=2 SX(S' 3 3>+
—346 3Sll’lx COS o>X c

Answer: variant c is correct:

3 5 .
C. ;esx (gsm 3x — cos 3x) +c
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