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#3. /t2 cos tdt. dz B I;t gt dz B ;05: di Hence/tgcostdt:tQSint—/(sint)Qt dt =
2t p . « ” . . u =t dw = sintdt
t°sint 2/tsmtdt. Apply “Parts” to [ tsintdt with du — dt w — —cost™

/tsintdt = t(—cost) — /(—cost)dt = —tcost + /costdt = —tcost +sint + C.

Putting these two results together, we get /t2 costdt = t*(sint) —2 (—t cos t+sin t) +
C = t*(sint) + 2tcost — 2sint + C.

2
#5. / rlnzx dr. Try u =z, dw = Inx dx. To do this, we need /dw = /ln:c dxr and
1

this can be done by parts or gotten from the book: Inxdr =xlnx —x+ C, so

2 2
w=xlnzr—z and du = dz. Then/ rlnzdr =z(xlnx — x‘ —/ (zlnz —x)dr =

2

(2(2In2-2)) = (1(1In1-1 /xdm /xlnxda:—41n2 4—1(1-0— 1)+
1
1

2
/xlnxdx—4ln2 4+1+————/ rlnxdr =4In2 — 3—|—2———/ rlnzxdr =
1 2 1 2 1

2 2 2
41112—1—%—/ zlnx de = 41112—3—/ xlnx dx. Solve for / zlnx dx:
1 1 1

2 3 2 3 3
2/ :)slnxdx:élln?——so/ zlnzdr=2In2 — - =1n4 — -.
1 2 1 4 4

u = arctany dw = dy
#7. arctan ydy. du — - w = y so [ arctanydy = yarctan y—
14y
This last integral can be done by substitution v = y% + 1, du = 2y dy, so / % dy =
1+y

dy.
1+y? Y

d
é = éln\ul—l—C = éln(l—l—y2)+C’ S0 /arctanydy = yarctany—éln(1+y2)+0.
u

_ 2 _ LT
#13. /(m2—5:1:)e”’da;:/:1:2emd:1:—5/a:exdw. Do/xzemdaz by parts dz _ v dw = exdaz:

2vdr w = e
U = x dw = e dx
SO

2 x _ 2T x x .
so/xedm-xe 2 | ze®dz. Do [ xe"dx by parts: du — do w = eF

/:cemdx = xe” — /el’da: = ze” —e” + C. Hence /9026956190 = %" —2(we” — ") + O =

2e* — 2ze” +2¢% + C'. Finally /(372 —5x)e”dr = (v%e” — 2xe” +2¢”) — 5(ze” —e®) + O =
2e$ —7$8w—|—76w +C: <x2 _7x_|_7)em +C.
_ 0 .
#21. /60 sin @d6. du = ¢ dw = sinf df

u — &0do W — —cosd 50/69 sin 0df = —ef 0089—(/(— cos@)eedQ) =
—e cos 9+/ e’ cos 0df. We try / e? cos 0dO by parts also:

u = e dw = cosfdb
du = edp w = sin6

1



SO /69 cosfdf = e’ sinfh — /ee sin § df. Hence /69 sinfdf = —e’ cos O + (69 sinf —
/60 sin 6 d0). Solving for /69 sin 0 df yields 2 / e?sinf df = —e’ cos§ + €’ sin b, so

/eesine df = (Sin@_fcose)ee +C.

/3
#27. / ztan?z dz. Parts would be nice but with v = z we will need /tanzx dx.
0

We know /8802$ dz and tan® = sec? —1 so /tanzx dr = /sech dx —/ dx =

U = x dw = tan’®zdx /3 9
tanx —x + C. Now by parts, SO rtan® xdxr =
du = dx w = tanx —x 0
)7‘(’/3

z(tanz — x) . /(tanx —z)dr = (g(tan(w/B) — 7r/3)> - (O(tan(O) — 0)) -

w/3 2,7/3 - - /3)2
(ln\secxw —% ) = g(\/g—g)— (In|sec(m/3)| — ( /2) — In|sec(0)| — 0) =
0 0
™ 7T2 ™ 71'2 71'2 ™ 7T2
f———(an—ln 1) = i———l———an = f———an. Another way to proceed
3 9 3 9 18 3 18
is to make the substitution z = tanz, dz = sec® xdx = (1+22)dz so do = 1122. Hence
/3 V3 2 u = arctanz dw = 2%
/ rtan®x de = / (arctan z)—— dz. Now B 1427
0 0 1+27 du = = w = 7

l—i—z2
2
d
To find w integrate / © _dz = /ldz — / = 2 —arctanz 4 C so take w =

1—|—z2 1—|—22

V3 2 V3 V3
z — arctan z. Then / (arctan z) — dz = (arctan z)(z — arctan z) —/ (z —
0 14z 0 0
V3 V3 V3
d d rctan z d d
arctan z) : =W3-15 —O—/ : z2 ~|—/ aretanz ¢z z . Now / : 2 =
1+z 3 3 0 1+=z 0 1+=z 0 142
1 V3o V3 d
- ln(l—l—ZZ)) =-In4=1In2and / rctanz % can be integrated by the substitution
2 0 2 0 1427
\/g 7T/3 2 7T/3 2
rctan z dz w ™
w = arctan z, dw = —2%; so arctanzdz _ wdw = — = —. The pieces
142 0 1+2° 0 2 1o 18
fit together as above.
u = sin(lnz dw = dx
#29. /sin(lna:)dac. One way is by parts: du — COS((lnx) )dx o — so/sin(lnx)dx =
Inz)d N
zsin(lnz) — /xM = xsin(Inxz) — [ cos(lnx) dr. Repeat the procedure for
x

/ cos(Inx) dz: du C_Ossigl(rlln?) dx v !
U= ———

/x_—sm(lnw) o _ zcos(lnx) + /sin(lnx) dz. Hence /sin(ln:c)da: = zsin(lnzx) —

xT

w = T

S0 /cos(ln x)dr = xcos(lnz) —

(zcos(Inz) 4+ [ sin(lnz) dz) = zsin(lnz) — zcos(lnz) — [ sin(lnz) dz and we can



solve for [ sin(lnz)dz: 2/Sin(1nm)dx = zsin(lnz) — z cos(lnz) so /sin(ln x)dr =

@(sin(ln z) ~cos(ln @) + C. A second approach. Substitute v = Inz, du = %, so

T )

dr = xdu = e“du. Hence / sin(lnz)dx = / e sinudu and we have seen how to

integrate this integral using parts twice.
#47. The two formulae are both correct since sin(arccos z) = V1 — 2.



