7.2 Homework

s o2

1. [sin® z cos’ wde = [sin® z cos® z coszdr = [sin® z (1 —sin® z) coszdx

= [W*(1—-v)du= [(u® —u*)du=1v® - v° + C = lsin’z - lsin®z+C
2. [sin® @ cos*8dff = [sin®§ cos* @ sinf@df = [(1 — cos® 8) cos* f sin 6 dff
= [(1 —ut)ud(—du) = [(uf —u?)du=2u" — 2u® + C=1cos"6 — Lcos® 6+ C

3. fuﬁzsin7ﬂ cos® 6df = fﬂz sin” @ cos* 6 cos#df = Dﬁz sin” (1 — sin® §)* cos 6 d@
—fﬂ (1 —u?) du—fo (1 —2u® 4+ ut du—fu(u —2u® +u'l)du

g 1y, 1 ]t /1 1 1 15-24410 1
= | = —_— —_— = —_— - —_— == —
{8“ s TRt | TETs T 120 120

4. f;ﬂsm rdr= fu sin* z sinz dz = N (l—cos z)? smmd:v—fl (1—u?)?*(—du)

2 1.t 2 1 15-10+3 8
= 1—2u +ut)du= |u—2u® — (1242 _g=22—"""T°_ °
/0.( u” +u) du [u 3u+ uL ( 3+5) B B

5. Lety — wx, so dy — wdx and
fsinz(?rm) cos® (mx) dx = % J sin? y cos® ydy = % Jf‘sin2 y cos* y cosy dy

:ifﬂin?y[:]_—Sinzy]z COSydyé&j‘u%l H-2)2du:%f “ _211_ +u }du
= 2(3v" = 3u° + 7u") + O = gosin’ y — Zsin®y + osiny + C

= % sin? (7z) — E sin®(wzx) + % sin(7z) + C

1
6. Lety = V', so that dy = dx and dr = 2y dy. Then
2z

.3 -
&V’,@dmzf#@ydy}z2fsin3ydy=2/5in2y Einydy=2f(1—cosgy) siny dy
x

_ZII—u )(—du) _2Jru -1) du_2{ U —u)—i—C’ —cos y—2cosy+C

:%0053(ﬁ)—2c05w/5+0

7. [T cos?0df = [/ 1(1+ cos20)df  [half-angle identity]

= [0+ 45205 = [(5+0) - (0+0) = 3

[271[1—cos(2-16)]d6  [half-angle identity]
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7.2 Homework

9. [ cos*(2t) dt = [ [cos®(2t)]> dt = [ [2(1 + cos(2 - 2t)) ] dt  [half-angle identity]
=31 /1 1+20054f+C052(4t) dt = 3 [[[1 +2cos4t + (1 + cos 8t)] dt
=1 Jo (3 +2cosdt + Fcos8t) di = 3 [3t+ 3sindt + fesin8t] ) = 1 [(37+0+0) - 0] = in

10. [ sin®¢ cos*tdi = 1 ["(4sin®¢ cos® t) cos® tdt = 1 ["(2sint cost)® (1 + cos2t) di
=1 [7(sin2t)(1 + cos2t)dt = £ [ (sin® 2t + sin® 2t cos 2¢) dt
=z fu sin® 2t dt + 3 fu sin’ 2t cos 2t df = s uﬂ %(1 — cos 4t) dt + % [% . % sin® 2#];

= e[t —gsindt] [ +3(00-0)=F[(r-0) -0 =F

1. J'Wﬂsln x cos’xdr = fﬂ”zl(-ilsm x cos’x)dx = fﬂle(Zsmm cosz)’dr = % Uwfzsin22mda:
_Z uﬂﬁl(l—cusﬁlm]d :é Dﬂz(l—cosilm]dz:é[m—isinilm];ﬂ:%(%):%
12. [7/*(2—sin6)?de = [7/*(4 — 4sin6 +sin® 8) df = [7/* [4 — 4sin6 + (1 — cos26)] db

- D’sz (3 —4sinf — 3 cos26) df = [36 +4cosf — —Elﬂ29]

=(Z£+0-0)—(0+4-0) =214

13. [tsin®tdt= [t[3(1 —cos2t)] dt = 3 [(t —tcos2t)dt = 3 [tdt— 3 [tcos2tdt

w=1t dv=cos2tdt

= 1(3t%) — 3 (3tsin2t — [ 1sin2tdt) du—dt, v dein3t

= %tz — %tsin2t—|— %{—icos%} +C = %t2 — %tsin2t—%cus2t—|—0

14. Let w = sin 6. Then du = cos # df and
[ cos 6 cos®(sin6) df = [ cos® udu = [(cos” u)’ cosudu = [(1 — sin’ u)” cosudu
= [(1 — 2sin® u +sin* u) cosudu =T
Now let = sinu. Then dxr = cosudu and
I=f{1—23‘:2+a‘:4}dm=m—3$3+lma—|—6"=Einu—%sin3u+§si115u+0

= sin(sin6) — 2 sin®(sin §) + ¢ sin®(sin @) + C

. /’ p /‘ (1 — sin? a2 p s/’(l—uz)zd
- cos ado = 7cosa o= | ———du
+/sin o +4/8in cx sm @

f1—21: +ut du:/(u_uz—2u3f2+u7”2)du:2u”2—%uﬁﬂ—l—gug”2+0
ul/? 5 9

= Zu'/?(45 — 18u® + 5u*) + C = L +/sina (45 — 18sin a + 5sin*a) + C
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7.2 Homework

16. I = [xsin’ zdz. First, evaluate

Jf‘sins:vdm: J1 —cos? z) sinzdz = f(l—uz)(—du] :Jf‘(z.-:2 —1)du = 3u® —u+Cy = 1cos’z — cosz + Ci.

. 3 3
NowforILletu =z, dv=sinz = du:dm,v:%cos T — COS I, SO

I= 1mc033m—mcosm—f(l cosam—cosa‘:)d:c =lrcos®z—zcosz— lfcosamdm-i—si.nm
3 3 3 3
=1lrcos®z —zcosz — L(sinz — 1sin®z) +sinz 4+ C [by Example 1]
3 K] 3 ¥ P
1 3

= zxcos m—mcosm—l—%sinm—l—%sin‘?m+6‘

. 3 A O —
17. fcoszmtanamdm:fsm mdméfM:f[—l-l—u} du
cOS T U U

= —Inju|+ u* + C = cos’z —In|cosz| + C

; B B 4 1 —sin2@ 2
18. [ cot®osin*ods = [ % sintoae— [ %d0— [ 9 os0d0— w cos 6 df
sin® @ sin # sin @ sin 6

. 1— 22 9,2 4
:/( u?) duz[l 2u” +u dqu(l—2H+u3)dﬁ
U U u

:ln|u|—u2+iu4+G:ln|sm6| —sin26‘+isin4ﬂ—|—0’

19. fwdm:/“’”erm w”d:c:fz;f;”dm+f2cosmdméfidu+25inm

sinx sinx

=In|u|+2sinz + C =n|sinz| + 2sinz + C

Or: Use the formula [ cot zdz = In|sinz| + C.

20. Jrcoszm sin 2z dx :2fc053m sinz dr = —2j'u3du: —%u‘l—I—C’: —%cos4m—|—0

21. [tanz sec® zdx = [tanz secz sec’ zdx = Jruz du [u = sec x, du = sec x tan z dz]

= %ua—l—C: %secsm—l—C

22. [tan® 6 sec*8df = [tan® 6 sec®  sec’ #d6 = [tan’ 6 (tan® 6 + 1) sec” 8 d6
= Jruz(uz + l}d'u, [u= 1:&!.11(5‘,.21'1-1,:=so:a-::2 8 d6]
:f(u‘*—i—uﬂdﬂ: %ua—I— %us—I—G‘: %tanaﬂ—I— %tanEH—i—C"

2. [tan’zdz = [(sec’z — 1)dr =tanz —z + C

24. [(tan’z + tan*z)de = [tan’ z (1 +tan’ z) de = [tan’z sec’ zdz = [u’ du [u = tanz, du = sec® z dx]

=%u3+C=%tan3:c+O
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7.2 Homework

25. Let u = tan z. Then du = sec’z dz, so

4

[tan*zsec®zdz = [tan*zsec'z (sec’zrdr) = [tan*xz(1 + tan’z)’® (sec’z dx)

= fu4(1 +u?)tdu= f(us +2u® +ut)du
= %ug — %1.-:7 + %uﬁ +C = %tangm—l— %tan?’m + %tanam—i— C

26. [7/*sec* @ tan*d6 = [7/*(tan?6 + 1) tan* @ sec® 6d6 = [ (u® + u'du  [u = tan6, du = sec’ 6d6]

= ful(us +ut)du= [%u7 - %us] !

=1
0= 7T

o]
Il

27. f“"’stanam sec* zdx = fﬂs tan® z (tan® z + 1) sec’ zdx = foﬁua(uz +1)du  [u=tanz, du = sec’ z dzx]

117

= [P +uf)du= [1u® + 28] = & LR

B

+
a3
I

|z
+
[I1-]
I
|
+
g
I

Alternate solution:
fuw’m tan® z sec’ xdx = Jroﬂs tan® z sec® z secx tanx dx = f;‘f'—"(secz z —1)® sec® z secx tanz dz
= Jff(u2 — 1% du [u=secz.du=-secx tanzdzx] = ff(tﬁ —2u? + 1)u’ du
= 67 -2 ) du= [ — b b = (-0 - (- d 1) =
28. Let u = sec x, so du = sec z tan = dz. Thus,
[ tan’z sec’zdr = f tan*z sec’z (secztanz)dr = f(secz:c —1)?sec’z (secxtanz dx)
= [(v* —1)*v? du = [(u® — 2u* +u?)du

=i — 2P+ 3+ C=1sec"z— Zsec®z+ tsec’z+C

2. [tan’z seczdz = [tan’x secz tanzdz = [(sec’ z — 1) secz tanz dz

:f{ua—l)du [u = secz, du = secx tan x dz] :%u —u+C= —sec3m—secm+0
30. [T *tan’tdt= [[/*tan’t (sec’t — 1)dt = [[/*tan’# sec®tdt — [[/*tan’ tdt
- 1 /4
:fol u® du [u=tant] — ﬂf4(secgt—1]dt [1 EL— [tant—t]n
1 ™ N 2
=3;-[1-5)-0]=%-3

3. thana:vd:c :f(seczm— 1)? tanmdm:fsec4a:tanmd:n—2fsecza: tanzdz + [tanzdz

=fsec:3:v secx tanz dz — 2 [tanz seczmdm-i—ftanmdm

= isec’z —tan’z +In|secz|+ C [or 3sec*z —sec’ z +In|secz|+ C]
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7.2 Homework

32. [tan’z secaxdr = [(sec’z — 1) secxdr = [sec’ zdz — [secxdz

(secx tanx + In |[secz + tanz|) — In [secz + tan x| + C' [by Example 8 and (1)]

b.'lll—‘ b.'-ll—l

(secx tanz — In |[secz + tanz|) + C

3. Letu =z, dv =secx tanxdr = du = dz,v = secx. Then

er secx tanxdr = xsecx — fsecmdm=:csecm—ln|sec:v-|—tan$|+c.

2, sin e:b sin ¢ dp= [ tan¢ sec’ pdop = [ udu [u = tan ¢, du = sec” ¢ do|
cos? ¢ cos ¢ I::os.'2

=i +C=1tan’9p+C

Alternate solution: Let u = cos ¢ to get lgec?oh + C.

35. fﬂzcot rdr = fw’m cscam—ljdm:[—cotm—m]:ﬁ.:(0—%)—(—*\/——1):\&—%

/2 /2 /2
36. cot’ zdx = cotm(csczm—l)dmzf
Tf-i 71']4 -

2
™2 cosx

dx

2
cot x csc mda‘:—f -
f4 ‘:I'l'f4 Sln$

/2
= [—% cot? z — In [sin $|] =

/4

(0—In1)— [ 1n7.} 1+ =1(1-1n2)

7.
frﬂ cot® ¢ cse® pdop = Jr“ﬂ cot* ¢ csc? ¢ csc ¢ cot pdp = Jr“ﬂ csc? ¢ — 1)% ese? ¢ esc o cot ddo

= f (1.62 — 1]21.',2 (—du] [u = csc ¢, du = — csc ¢ cotr;)dr;)]

v 6 4, 9 3V?2
= [T -ty = b - g+ 3 = (V- 8VE3VE) - -3+ D)

T

120—168—|—70\/—_15 42+35 22 5 _ 8
105 105 T 105 105

38. [esc'z cot® zdz = [cot® z (cot® z + 1) esc® zdz = [u (v’ + 1) - (—du) [u = cot z, du = — csc® z dz)
= [uS(u® + 1) (—du) [u = cot x, du = — csc? x dzx]
= [(—v® —u)du=—5v" — 2"+ C=—Fcot’z—2cot’'z+C

cscx (cscx —cotx —cscx cot x + ese’ z
3. T = [ cscxdr = ( )dm: + dr. Letu = ecscx —cotx =
cscx —cotx cscxr —cotx

du = (—cscz cotx + csc” z) do. Then I = [du/u =In|u| =In|cscz — cot x| + C.
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7.2 Homework

40. Let w = cscz, dv = csc? o dz. Thendu = —cscx cotxde, v = —cotz =
fesc® zdz = —cscz cotz — [escx cot’ zdz = —cescz cotz — [escz (ese’ z — 1) dz
= —cscz cotz + [cescxdr — [esc’ zdx
Solving for [ csc® zdz and using Exercise 39, we get
[esc® zdz = —Fcscx cotz + 5 [cscawdr = —F cscx cot z + 3 In|escz — cotz| 4 C. Thus,

/3
/6

3
fﬂ csc® zdx = [—% escz cotz + 3 Infescax — cotm|]

-3 725 71§+%ln‘72- 71-| 3-2:V3—-3In|2- V3]
=—3+v3+3ln - —FIn(2—V3) ~ 1.7825

41. [ sin8z cos 5z dx 2 [ 3[sin(8z — 5z) + sin(8z + 5z)] dr = 1 [sin3wdr+ 1 [sin13zdz

= —écos&v— %cosle—I—O

42. [ cosmz cos drzdzr X f [cos(mz — 4mwz) + cos(mx + 4mz)] dx = fcos —3nz)dx + 1 2 [ cos(5mz) dz

= EICOSB?de:E—i—EICDEﬁ?T.TdﬂT: Esm37rm—|—msin5?rm+c

43. [ sin 56 siné dé 2 [ 3[cos(56 — ) — cos(50 + 6)]df = 3 [cos46df — L [cos6fdf = sin4f — 5 sin6f + C

fcosa:—l—sinmdm lfcosm—i—sina:

sin 2z 2 sinzx cosx

de = %/{cscm—i—seca‘:}dx

= %(ln |esc z — cot z| + In [sec z + tan :c|) +C  [by Exercise 39 and (1)]

45. fﬂwﬁ 1+ cos2zdr = W’fﬁ V14 (2costz — 1)dx = f V2cos2zdr = ﬁf;m veos? zdx

:V@fo’; |cosm|dm:\/§f0 cos r dx [since cos = > 0 for 0 < = < 7/6]

=2 [sina] = V(3 -0) = 312

. f.f“mda_ VT (=26 (26)) d0 = [/ \/25in?(26) db = V2 [/ \/5in”(20) do

2 [/* sin20)d0 = /2 [[/*5in20d0  [sincesin20 > 0for0 < 8 < 7/4]
w4
:.ﬁ[_gcoszs]ﬂf = —1/2Z(0-1)=1y2

1 — tan?
47. f#dm:f{coszm—sinzm)dm:fcus2mdm:%sin2m+C
sec? 1
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7.2 Homework

48, dz _ 1 _cosm—l—ldm: cosx +1 do — cus.mz—ldm
cosx — 1 cosx—1 cosx—+1 cos?zx — 1 —sin? =z
= [(—cotz cscm—cscgm] dr =cscx +cotx +C

4. [ztan’zdz= [z(sec’z — 1)dx = [zsec’ zdx — [z dzx

=ztanz — [tanzdr — sz

1,2 u=®, dv — sec” zdx
2 d

w=dr v=tanx

=ztanz — In|secz| — 22 + C
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