Calculus Il

Textbook: Calculus Early Transcendentals, Stewart, (8th edition).

7.1 - Integration by Parts

The most important integrals you should have run across so far...

Ix”dx =4 C (n#-1) J‘%dx = Injx|+ C

n+l

Iexdx:ex+C IadeZﬁJrC

Isinx dx = —cosx+ C jcosx dx = sinx+ C
Iseczx dx = tanx + C I csc?x dx = —cotx + C
Isecx tanx dx = secx + C Icscx cotx dx = —cscx + C
Isinhx dx = coshx+ C Icoshx dx = sinhx + C
Itanx dx = Injsecx|+ C jcotx dx = Injsinx| + C
jﬁm: Ltan () +C jh;jdﬁ sin”!(£) + C,

Integration by Parts (w/ indefinite integral):

[f0)g ()dx = flx)g(x) — [ gGo)f ' (x)dx (1)
OR
_fu dv=uv—jv du (2)

Integration by Parts (w/ definite integral):
b b
[ g ydx = f)g @) - [ g)f ()

Problem #6 Evaluate I(x — 1) sin(zx)dx.
Letu =x—-1, and dv = sin(mx)dx.

So, du =dx, and v = -+ cos(mx).

Then by Equation 2 above, .[(x —1)sin(zx)dx = -+ (x — 1) cosx — j(—% cos(mx)dx)

= —+(x— 1) cos(mx) + + [ cos(mx)dx

= —L(x-1) cos(nx) + # sin(rx) + C.

a>0




Problem #36 Evaluate f; e’ sin(t — s)ds.

Letu = sin(¢—s), and dv = e°ds.

So, du = —cos(t—s)ds, and v = ¢&°.

Then / = | ; essin(t — s)ds = [e*sin(r— )], + | ; e’ cos(t — 5)ds
=e'sin0— e’ sint+ 1y = —sint + 1.

For I, let U = cos(t—s) and dV = e’ds.

So, dU = sin(t — s)ds, and V = ¢°.

So I, = [e® cos(t—s)], — f; e’ sin(t—s)ds = e cos0 — e cost — 1

=e' —cost— I
Thus, [ = —sint+ 1} = —sint+ e’ — cost— 1.
Or, 2[=e'— cost—sint = [I=1(e'— cost— sint).

Problem #40  First make a substitution and then use integration by parts to evaluate .[Z e °*! sin 2¢dt.

Let x = cost, so that dx = —sindt.

And sin2¢ = 2sint¢ cost.

Thus, jge cost sin 2¢tdt = J.Zex@ sint cos 1) (—&-)
=-2 '[;1 e* cos tdx
= 2'|.ilxexdx.

Now use IBPs with u = x, dv = e*dx, which gives us du = dx, v = e*, so we get:

2jilxexdx = 2([xex]£1 — El exdx>



= 2((e' - (-e ™)) - [¢'],)

=2((e++)-le-+D) =2(3) =+

Problem #52 Use integration by parts to prove the following reduction formula:
Ix”exdx =x"e* —n Ix”‘lexdx.

Letu = x" and dv = e*dx.
This implies du = nx""'dx, and v = e*.
By equation 2 we have, .[x”exdx =x"e*—n _fx”*lexdx.

Prepared by Dr. Jodin Morey. Materials for Other Courses Found at MathTalker.org



