Math 21B - Homework Set 8

Section 8.1:
1. / t? cost dt
Let u; =t2, duy = 2tdt and v; =sint, dv; = costdt
Let us = 2t, dus = 2dt and vo = —cost, dvy =sintdt

/t2 costdt = uyvy — /vl duq

=t2sint—/2tsintdt

=t’sint — |:u2'U2 — /’U2 dU2:|

=t?sint — [—2tcost+/2costdt]

=t%sint + 2tcost — 2sint + C

2. / 22 Inzdz
1

Let u=Ilnz, du= %dm and v = ix‘l, dv = 23 dzx.
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3. / t2e* dt



Let uy =12, duy =2tdt and vy = Le'', dv; = e* dt.

Let ug = 2t, dus = 2dt and vy, = 1—1664t, dvg = %e‘“ dt.

/t2€4t dt = ujvy — /v1 duy
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4. /e" sin 0 df
Let u; =sinf, du; = cosfdf and v, = e’, dv, = €’ db.

Let ug = cosf, dus = —sinfdf and ve = €?, dvy = €% dé.

/eesinedezulvl —/vl duq

zeesine—/eecosﬂdO
=e%sinf — [ugvg —/vg duz]
=e%sinf — [69c039+/69sin0d9]

= eesine—696059—/egsin9d0—|—6"

We can use this to solve for /ee sin 6 df.

/eesin9d9:egsine—e‘gcosﬁ—/egsinﬂde—i—C"

YEN 2/eesin9d9= e sin@ — e cos + C’
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5. / ztan® z dz
0

Letu =2z, du=dranddv=tan’z, v= [tan’zdr = [sec’z—1dx =
tanx — .
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/ rtan®z dr = uv|g/3—/ vdu
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= (ztanz —2?)|; —/ (tanz — z) dx
0
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= (ztanz — 2?) 0/3 - (lnsecx| - 2:02)
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6. /z(lnz)2 dz

Let w=1Inz, dw= %dz. Then we get that z = e®.
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/z(lnz)2 dz :/Mdz = /wQezw dw
z

Let u; = w?, du; = 2wdw and v; = %62“’7 dvy = €2V dw.

Let up = w, dus = dw and v, = %(32“’, dvs = €*¥ dw.

/w262“’ dw = uv; — /1}1 duq

1
= iwzezw - /wezw dw
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We now need to go back and substitute z back into the solution.
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/z(ln 2)%dz = 522(111 2)? — 522 Inz+ Zzz +C



7. Using integration by parts, with u = sin"'z and dv = dz (so that v =
x = sinu), we get

/Sirf1 rdr =zsin 'z — /sin(u) du

=axsin 'z +cosu+ C

= xsin” !z + cos (sinflx) +C =zsintz+vV1-—22+4C

Section 8.4:
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Therefore, going back to our integral we get:
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Therefore, going back to our integral we get:
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3. /0 prop dr = /0 (z -2+ a:2+2x+1> dx  (by long division)
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Therefore, going back to our integral we get:
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Therefore, going back to our integral we get:
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Therefore, going back to our integral we get:
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Therefore, going back to our integral we get:
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Section 8.2:

1.

w/2 w/2 5
/ sin® z dx = / sinz (1 — cos®z)” du
0 0
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/ 8 cos? (2mz) dx =
0

/2
= / (sin x — 2cos? xsinz + cos® zsin gc) dz
0
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/ \/seCQx—lda::/ Vtan? z dz
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Section 8.3:

1
1. | ——==d
/\/94-y2 Y

3
Let y = 3tanf, dy = 3sec20df for -5 <0< 3.
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Let x = 2tanf, dx = 2sec?0df for -5 <0< 3.
/2 dx _/tanl(l) 2sec? 0 &0
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3
Let z = %secﬂ, dx = %sec&tan@dﬁ for0<O< 3

5 (3/5)sechtand
/ (3/5)
V2522 — \/25 (9/25)sec? 6 — 9

_/ 3sechHtand a0
/) 3vsecZh— 1

sec @ tan @

de

tan? 6

= /secHdH

=In|secf + tanf| 4+ C

= In |sec [ sec™? 5£ + tan ( sec i +C
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Let x =secf, dxr = secOtan6df for0§9<g.

/ 1 da;:/ sec f tan 6 a0
z2vx? -1 sec? 0v/sec? 6 — 1
:/ secf tan 6 a0
sec? 0| tan 0|

secftan T
= | ————db (t 0 >0, <40 —)
/sec20tan9 anf =0, 0=0< 2

= /C059d0

=sinf +C
= sin (sec”'(z)) + C
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Let x =tan6, dx =sec?0df for -5 <0<3

sec? 6

1
————dx = do
/ z2v/x2 + 1 / tan? 0vtan? 6 + 1

B / sec? 6 20
tan? 0v/sec? 0

sec? 6 T T
/ tan2 6 sec @ (sec > b 2 << 2)

sec 6
= | ——df
/ tan? 6

50
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1
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Firstly, let z = ¢!, dx = e’ dt.
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Now, let x = 3tanf, dx = 3sec’?6df for tan—! (1) <6 < tan™! (%)

3
tan~1(4/3) 3 29
do = / L T
tan-1(1/3) V9tan®6 + 9

tan—1(4/3) 2
= / 3sec” 6 do (secﬁ > 0, tan~! (1> <0 <tan"! <4>>
tan_1(1/3) 3S€C9 3 3

tan~1(4/3)
= / sec 0 df
tan—1(1/3)

1
/1 vz +9

tan~'(4/3)
tan—1(1/3)

= In|[sec (tan""(4/3)) + tan (tan""(4/3))| — In |sec (tan™'(1/3)) + tan (tan™'(1/3))|
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:1n3—ln<\/ﬁ—|—l)—|—ln3
:21n3—1n(\/ﬁ+1)

= In|secf + tan 6|

1
8. | ————dx
/xm
Let x = secf, dx =secftanfdf for 0 <6 < 5

/ 1 do — / sec f tan 0
zvz? —1 ) secOHv/secZh — 1

_/ secftan 6 a0
sec 0vtan’ 6

:/1d9

=0+C
=sec lz+C

do
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Let ¥ =sinf, dr=cosfdf for -5 <0< 3
1
(/{444447dx:: __s0
V1—a? V1 —sin?6

:/C080d0 (C089>0, _Z<9<E>

cos

~ [1a0

=0+C
=sin 'z +C

Section 8.7:
1.

1 |
—dr = li —d
/O\/Ef” ooty VT
1

= lim 2=z

b—0+

b

— lim (2 _ NB)

b—0+

=2

/1 ! d li /b ! d

————dx = lim ——dx

0o V1—2a2 bv—1-Jo V1 — 22

b

= lim sin"'z
b—1—

0
= lim (sin™'(b) —sin~'(0))

b—1—

3

/OO L d li /2 ! dx + i /OO L d
—————dz = lim ————dx + lim —dx

1 avrZ-1 b1ty v/ —1 c=oo Jo  py/x2 -1

2 C

= lim sec 'z

+ lim sec 'z

b—1t b c—00 2
= i '(2) — sec™H(b)] + i “(e) —sec™(2
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T g T
-3 2 3
-7
2

15



4./ 2¢ % sin 6 do
0

We will first consider the indefinite integral / 2¢7% sin 6 df.
Let uq =sinf, du; = cosfdf and v; = —2e=?, dv; = 20 db.
Let ug = cosf, dus = —sinfdf and ve = —2e¢=%, dvy = 2¢~? db.

/2670 sinf df = ujv, — /1)1 duq

=2 ’sinf + /2676 sin 6 df
= -2 %sinf + UgVg — /vg dus

= -2 %sinf — 2¢ % cos — /26_9 sin 6 df

Let I = /26_9 sin @ df. Solving for I we get:

IT=-2"%in —2e%cosh— I = 2l = —2¢ 9sinf — 2¢ % cos

= IT=——%inf —ecosb
So we have that /2670 sinfdf = —e ?sinf — e ?cosf + C. Now let’s

oo
consider the improper integral / 2¢%sin 6 db.
0

oo b
/ 2¢ sinfdf = lim 2¢ % sin 0 do
0

b—oo J
b

lim (—e_e sinf — e % cos 9)
b— oo

0
= lim [(—e ’sinb — e cosb) — (—1)]
b—o0
=1
5.
o0 2 0 2 ¢ 2
/ 2ze” " dxr = lim 2ze”* dx + lim 2ze " dx
o b——o00 Jy, c—=o0 Jj
2 0 2|¢
= lim —e*| 4+ lim —e*
b——o0 b c—00 0
= lim (—1 + 67b2) + lim (—(fc2 + 1)
b——o0 c—00
=0
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1 1
/ zlnxdr = lim zlnxdr
0

b—0t Jp
1 Yot
= lim |-2%lnz —/ —xdx (Integration by Parts)
b—0t b b 2
1
1 1
— 1i - 21 _ .2
oo \ 27 437)

1 [ Inb
= —— — m
4 b—0+ (b%)
Lo () Hoital’
=173 b£r8+ (%32) (I’Hopital’s Rule)
1 17T
=~ 4|5 2
PR I b]
_ 1
T4

4 b
1
/ 1 dr = lim dx + lim

x b—0— J_4 c—0t ;p
]

b
— 1 dr+ 1
Jim [ “c;%a/ e
= lim —2\/—33
b—0—
— lim (—2\/—b+2) + lim (4-20)
b—0— c—0t
—6

Section 11.2:
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1. x =cost,y =2+sint, 0<t < 27, T-axis

2
AREA = / 2m(2 + sint)/(—sint)2 + (cost)2 dt
0
2m
= 27r/ (2 + sint)V/sin? t + cos? t dt
0

2
:27r/ 2 +sintdt
0

= 27 (2t — cost)|2"
— 2r[(dr — 1) — (0—1)]

= 872
2. x =In(sect + tant) —sint,y = cost, 0<t < 3 r-axis
/3 an2 2
secttant + sec~t .
AREA = / 2 cost 1 —cost | + (—sint)2dt
0 sect + tant
w/3 2
t)(tant t
=2m cost (sect)(tant + sect) —cost | +sin®tdt
sect + tant
w/3
=27 cost \/(sect — cost)? +sin® t dt

/3

cost \/secQt — 24 cos2t + sin? tdt
w/3

cost/sec2t — 1dt
/3

cost Vtan?tdt

/3
sint dt
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2w

2

2w

= 27 cost\g/3
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