INTEGRALS
5.6 Integration by parts

Objective: Evaluate integrals using integration by parts

|. Formula for integration by parts: (udv =uv - gvdu
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[I. You must be able to differentiate “u” and integrate “dv”

A. Always let In(x) = u
B. Usually let a power term = u

lll. Evaluate @ sin(x)dx

A. let u=x
then du = dx

and dv = sin(x)dx
and v = - cos(x)

B. Ox[sin(x)dx] = X[- cos(x)] - (J- cos(x)](dx) = - x cos(x) + gJcos(x)](dx)

IV. Evaluate gn(x)dx

- X cos(x) +sin(x) + C

A. let u=Inx and dv = dx

then du = d?x and V=X
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B. gn(x)dx=x[In(x)] - o 8—+ =xIn(x) - gx =xIn(x) - x +C
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V. Evaluate (yx“e*dx

A. let u=x2 and dv = e*dx
then du = 2xdx and v=eX

B. (‘)xzexdx = x%eX - 2¢xe* dx

C. Apply the procedure again to the remaining integral: (‘)xexdx

D. let let u = x and dv = e*dx
then du = dx and v=eX

X

E. oxe’dx=xe* - (‘)axdx=xex—e

X

F.\ (‘)xzexdx= x2eX - 2¢xe*dx = x2eX - 2(xe* - e*)+C

=x%2eX—-2xe*+2e*+C



VI. Evaluate (‘Stan'1(x)dx

A. let u=tan” 1(x) and dv = dx
then du = dx and V=X
1+ x?
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B. gtan'(x)dx= éxtan 'x)¥ - & dx = = - & d
Q tan” (x)dx = gxtan™ ()4 A 2™ A 2™
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C. Use substitution to evaluate the integral: (‘a% dx
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D. let t=1+x2 then dt = 2xdx
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E. — =— = —In|t] = =In[1+ x
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F.\ gtan'(x)dx= & - dx = &= - Z=In|1+x2|;
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