MAT 126 HW 9

1. PROBLEMS

. Compute the following indefinite integral using integration by parts:
/x cos(bx + 3) dx
. Compute the following indefinite integral using integration by parts:

/:L'2€_2x dz

. Compute the following indefinite integral using integration by parts:
/ t7sin(3t4) dt

(HINT: First perform a u-substitution, then do integration by parts).
. Compute the following definite integral using integration by parts:

s
/ e’sinx dx
0

. Compute the following indefinite integral using integration by parts:

/t99 Int dt
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2. ANSWER KEY

zsin(bz + 3) N cos(bx + 3)

C
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%(3754 cos(3t1) + sin(3t1))
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3. SOLUTIONS

1. Letting u = z and dv = cos(5z + 3) da gives us du = dz and v = £ sin(5z + 3) dz.
Hence we get

in(h 3 1
/xcos(f):c +3) dex = :CSID(;H—) ~ /sin(5a: +3)
xsin(bx +3)  cos(bx + 3)
= C
5 + 25 +
2. We have to do integration by parts twice. Letting v = z? and dv = ™% dx gives
us du = 2x dxr and v = —%6*2”. This gives us
1
/:):Qe_Qx dr = —53526_2” + /xe_% dzx.

Again performing integration by parts with u = z and dv = e~?* dx gives us

1 1 1 1
—2x _ = —2x - —2x - —2x _ ~ 2z
/xe dr = 2:176 + 2/6 dr = 21:6 46 +C.

Putting this all together, we get

1 1 1
/$2€2x dx = —ixQe*% — 51‘6723: — 167236 +C
1 1
=5 <x2+m+ 2) e+ C.

3. First we perform a substitution (we’ll use the letter x to not confuse our new
variable with the v in integration by parts). Let z = 3t* so that dz = 12t3. We get

1
/t7 sin(3t?) dt = / ﬁt4 sinz dz.

Notice that t* = /3 so this integral equals (1/36) [« sinz dz. Now we can perform
integration by parts with u = x and dv = sinx dx which gives us

1 1 1
/12t4sinx dx = 36 <—a:cos:1:+/cosa:> = %(—xcosx—i-sina:)%—a

Substituting back into the variable ¢ we finally get
1
/t7 sin(3t1) dt = 36 (—3t* cos(3t) + sin(3t)) + C.

4. This one needs a trick that was shown in the lecture. Let I = [ e*sinz dz. Doing
integration by parts with u = sinx and dv = e* dx gives us

I—exsinx—/excosa: dz.

Again performing integration by parts in the same way with u = cosz and dv =
e” dx gives us

I:exsinm—/el’cosx dr =e"sinx —e*cosx — I.

Adding I to both sides and then dividing by 2 yields
e*sinx — e* cos x
2

I =
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Now we substitute at x =0 and z =7

/Wexsinxdas— e’sinz —e“cosz|" e +1
0 2 o 2
5. Let u =1Int and dv = t% dt so that du = % and v = Wlotloo. Then we get

/t991nt dt = Pt 1 9 dt = Pt +C
~ 100 100 ~ 100 10000
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