Answers to some problems from 7.1

February 10, 2015

In class I recommended a few medium-difficulty problems on integration by parts, from
section 7.1 of the textbook. Some people requested solutions, so here they are:

/ tsec? 2t dt

Solution. Since this is a polynomial times a non-inverse trig function, it seems like we
probably want to be differentiating ¢ and integrating sec? 2t, especially since the latter
sounds easy to integrate.

So, take u =t and dv = sec? 2t dt. Then du = dt, and

V= /sec2 2t dt.

To integrate this, we do a substitution: § = 2¢t. Then dt = df/2, so

20d0 1 1
v:/seCQQtdt:/%zitanezitan%.

7.1.13

So we have
u=-t dv = sec?® 2t dt

1
du = dt vzﬁtan%

Thus
, 1 1
tsec”2tdt = | udv =uv — vdu:§ttan2t— §tan2tdt
ttan2t 1
= a211 7 In |sec 2t| + C,
where we have used the fact that [tanz dr = In|secx|. O



7.1.24 .
/ (2 4+ 1)e " dw
0

Solution. We use integration by parts, letting v = (2% + 1) and dv = e * dz. We take

v=—e % so

u=(2?+1) dv =e"dz

du = 2z dx V= —¢

Thus
1 ) 1
/ (z% + e " do = [(2® + 1)(—e )], + / 2z - e " dx
0 0
1
=—(1"+1)e "+ (0* +1)e° +/ 20 - e "dx
) 0
= —2/e+1—|—/ 2x - e dux.
0

xT

To evaluate the integral fol 2z - e~ " we use integration by parts again. This time, we

take u = 2z, and dv = e™*. So

u =2z dv=¢e"dx

du = 2dx v=—e "

Thus

1 1
/ 2r e Cdr = [2$(—€_I)}é + / 2¢ " dx = [—Qxe_ﬂ; + [—26_96](1)
0

0
=2 —0+—-2"'+2=—4/e+2.

So putting everything together,

1
/ (2 +1)e"de=—-2/e+1—4/e+2=—6/c+ 3.
0

7.1.26
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Solution. We use integration by parts, with u = Iny and dv = d—%. Thus

"
dy
u=Iny dv=—
VY
d
du=2 v =2y,
)

and so

’ dy 9 ’ VY ? 2
Iny— = [2/ylny —/ 2—dy:2\/§ln9—2\/é_lln4—/ —dy
/4 vy vl [y ]

=609 —4Ind — [4/y]] =69 —41Ind +8 — 12
=6In9—4In4 —4

7.1.30
V3
/ tan~'(1/x) dx
1

Solution. We do integration by parts, using u = tan~!(1/x) and dv = dz. So v =z

and . ) )
du= ————dr = ———dx.
1+ (1/x)% 22 2 +1
So
u = tan"'(1/x) dv = dx
—1
du = 52 V=2
Thus p
-1 _ -1 rax
/tan (1/x)dx = x tan (1/:1:)—}—/1_’_1.2‘

Making the substitution ¢ = 1 + 22, so that dt = 2z dx, the latter integral becomes

xdx dt 1 1
= [ —=-Int+C==-1In(1 M+ C.
/1—1—952 5 2n+ 2n( + %) +
Therefore, the original integral becomes

1
/tan_l(l/x) dr = wvtan~'(1/x) +/ fin = ztan ' (1/7) + 5 In(1 + 2% + C.




Thus, the definite integral becomes

/lﬁtan_l(l/x) do — {xtan_l(l/z) + %ma + xQ)} .

1

=/3tan" (%) + %ln(l +3) — 1tan"'(1) — %ln(l +1?)

= V3ot — o —

7.1.33
/ cos z In(sin ) dzx

Solution. We do integration by parts, with u = In(sinz) and dv = cosx dz. Then

u = In(sin z) dv = cosx dx
cos T ,

du = ——dx v =sinx
sin

Thus

COS ZL’

sin ZE

/ln(sm x) cosz dxr = sinz In(sin z) /smx

= sin z In(sin z) /cosxdm = sinzIn(sinz) — sinz + C.



