1. /tsin(tQ)dt = 1

1

2
Y
2

Solutions for Integration Review 2

Math 171 - Calculus IT

/ sin v du

cosu+ C
cost’ +C

2. /t(sint)2 dt = %t2—%tsintcost—%/(t—sintcost) dt

1,2 1, 1,2 | 1 .02
= 5t° — gtsintcost — 3t° + 3sin“t + C

= }th — %tsintcostnL isith—i—C

3. /\/1—4:32 dz :/COSQ(%COSQ de)

1

2

1
4

|
W=

1
1
1
1
1
1

4. /x\/1—4x2dm =

/ cos® 0 do

/(1 + cos26) d

(0+ stG) LC

2
(0 +sinfcosb) + C

<sin_1 (2x) + 2z 1 — 43:2) +C
sin™! (22) + 2v/1 — 422 + C

/u1/2 du

(o

—51—42?)32 ¢ C

Q0=

241
5./$+ dz =/(m+x_l)dx

X
2

:%+1n|:n|+0

1
6. Y dy
V-y2+2y+38

= %/u_1/2 du

= 1@u'?+C

=vV-y>+2y+8+C

u-subs
let u = t?
du =2t dt

integration by parts

u=t dv = sin® tdt
du = dt =1(1— cos2t)

v =1t — 3(sint cost)
trig subs

let x = %sin@
dr = %costH

V1—4z2 =

for: —5 <6 <

wol3

1—4(]sin?0) = cosd

u-subs

let u=1— 422
du = —8x dx

rearrange

u-subs

let u = —y? + 2y + 8
du = (—2y +2) dy



1 1
| Qy = [y
V=y2+2y+8 VO —(y—1)2

3cosd

— [

—6+C

= / 3cos 0 dé (trig subs)

o=

1 1
- |
/(y+2 y—4> Y

1
8. [~ 4
g/—ﬁ+2y+8 Y

1 y+2

%(ln|y+2|—ln|y—4|)+0

complete the square

¥ +2y+8 = —(* -2y —8)
= —(y* -2y +1-1 —8)
= ~((y-17-9)
=9-(y-1)?
trig subs
let y—1 = 3sinf for: =5 <0< 3
dy = 3cos 6 do

V99— (y—1)2 =+1/9—9sin?0 = 3cos b

partial fractions

1 -1
-2 +2y+8 (y—4)(y+2)
A B
7452
~1/6 1/6
Tyt2 y-4

The constants:
-1 = Aly+2)+By—4)

1
A:—g

2 — 1 1—
9. Y dy :/ dy + Y dy
vV-y>+2y+38 V-y>+2y+38 V-y2+2y+38 use previous problems (6,7)

-1
=sin~! (yT> +vV-y2+2y+8+C

[\

8

10. /ln(x_2) dx ::L‘ln<
r+1

8 8
I+
N

8
+
—

)~/ a6
:x1n<$+1>-/(xf2+

-2
=xln<x )—2ln|x—2\—ln|x+1|+0

with2—y = 1+1—y

integration by parts

uzln(i—ﬁ) dv =dx

du = ﬁ—f% (—H(Zr%;m) dz V=2

partial fractions
3z _ A

(z—2)(x+1) — 22

3xr = A(x +

A =2 B =1



11. /COS?U In(sinz) dov = /lnw dw u-subs then integration by parts

let w =sinx
:wlnw—/ duw dw = cosx dx
=whw—-—w+C then:
=sinzln(sinz) —sinx + C u=Inw dv = dw
=sinz (In(sinz) —1)+C du = ydw v=w

partial fractions

5a2 _
(x — 3)(z +2)2
52 9/5  16/5 4 A B ¢
12. dz = _ d + +
/(x—3)(a:+2)2 o /((m—3)+x+2 (x+2)2) . z—3 z+2 (z+2)
4
=2Injz—3|+ ¥z +2 + P +C 522 = A(x+2)?+B(z—3)(x+2)+C(z—3)
rz=3 45 = 25A = A=23:
z=-2 200=-5C = C=-
r=0 0= §(4)16— 6(B) — 3(—4)
rearrange
sec?
2 Note: = tanz sec’
13. /sec L Az :/tanfz sec z dz cotx
cot x then: w =tanx du = sec? z dx
= %tan2 z+C
2 . .
OR sec”r 1 sinz_ sinw
cotx  cos?x cosx cosdzw
14. / 1 da :/ 4se(:9 tan 6 49
x2y/16x%2 — 9 ? sec? 0(3tand) i
rig subs
=2 [ cosh do < i >
9/ let 4z = 3secd for: {2_9<2’ r=da
= 4sing+C g<f0<m z<-a
4 1622 -9 Lo d:vz%sec@tanﬁdﬁ
P V1622 —9 = /95620 —9 = 3tand
\/m X — = sec — = an
Y7 e
9z
15. /2903 cos () dz = /x2 (22 cos (z?) dx) integration by parts
0 . o o u =12 dv = 2z cos (z2)dz
= z”sin (x )—/2xsm(1‘ ) dz du = 2zda v = sin (22)

= 2?sin (%) + cos (z?) + C



16. /tan5x dx

— S —

PN

17. /et\/9 —e2tdt

sec

(SEC

(tan2 :c)2 tanz dx

(sec2 T — 1)2 tanx dz

4x—2sec2x+1) tanz dx

sect z tan x dm—2/se02xtanx d:l:—l—/tan:(; dz

sec? x (sec z tan z) d:v—Q/secm(secxtanm) d:v-l—/
c

4 2

x —sec’x —In|cosz| +C

/mdu

/3cos0 (3cosf) do

9/cos2 6 do

/1—1—0(;5(29) 40

sin (26)
<9 + T) +C
(0 + sin (6) cos (0)) + C

Ne)

N[© N[©

. (U u\ V9 —u?
o (5) + (5) V57 v

t t./q _ o2t
9(sin ! (S ML i e
3 9
et

NG
%/(u_l/Q—u1/2> du
<2ul/2 - %u?’/z) +C
1-234+2(1-2%%2+C
V123 [3-(1-a}]+C
V1-a3(z® +2) +C

O O W W=

rearrange

2x—1

tan? x = sec

then u-subs:

let w =secx
du = secx tanx dx

u=cosx du=sinzxdx

sin x

dx

oS T

u-subs

let u = et

du = etdt

then trig substitution:
let ©u = 3sind

du = 3 cos 6 db
V9 —u2 =+/9—9sin26 = 3cosb

u-subs

let u=1-— 23 = 3=1—u

ﬂ—% = z?dx
OR
integration by parts
2

3 I

u=2x dv = ——dzx
V1—23

du = 3x2dx v=—2y1-123

o ™ s
for: -3 f; 0 f; b



2
_ tan 9) a0 rearrange

tan2 6 sin? 6 .
= cos? = sin® 0

/ (cos® @ —sin® ) df sec2)  cos? 0
:/ 14 cos(20) 1—cos(26) 40 then use:
2 2 9 1 + cos (20)
cos“ ) = ——
_/(2(:03(29)) 49 . 2 20
T Py =)
=1sin(20) +C
=sinfcosf + C
2 2 2
20. / 5xt(Inz)? dz =x5(lnx)2‘1—2/ zilnz dx integration by parts
' ! 9 2 = (Inz)? dv = bxtdx
:32(ln2)2—2<%x5lnx‘1—/1 %w4 dx) duzﬂ%dm v = 5
2 _ 2 2 45 |2
=32(In2)" — £(32)(In2) + £ & ) round 2
_ _ 4
—32(In2)? — Y2+ &2 w=loe dv=d
duz%dw v="%
21/;@ —/;dx lete th
| i ao =) Gyt complete the square
:/”2_1du 242 +2=a"+2x+(1—1) +2
”;’1 . =@+ 20 +1)—1 +2
1 1
= %/— dw—/— du then u-subs - twice
w u?+1
L " u=x+1 du=dx
=5 In|w|—tan™" (u) + C then
=iln(u?+1) —tan* (u) + C w=u?+1 dw=2udu

=ilm@*+22+2) —tan ' (z+1)+C

integration’2-solutions.03.19



