Section 7.2

2. [sin®z cos” zdx = [sin® x cos’ x coszdr = fsinﬁz(l —sin® z) coszdr = [u°(1 — v®)du

=f(x®*—v®)du=2u"— 2"+ C=1sin"z - lsin®z+C

12. Letu = o, dv = cos® zdzx = du:dx,v=fcoszxd9:=f%(1+cus2x:}d9:= %I+%sin2x,so
frcoszde::m(%x-i—}—lsinZI} —f(%a:+%sin29::] dx = %x2+%xsin2x—%xz+%cos2x+6

1.2 ,1_ - 1
=3z +Zz51n2x+§cus2x+c

w2

2
4 o sin” 2x dx

13. fuﬂz sin’z cos® xdr = Uﬂz 1 Z(4 sin® x cos z} dr = uﬂg 1{2 sin & Cos x] dor =

=1["?1(1—cosdz)de =1 [T*(1—cosda)de =1[x— 1 sindz|] ™/ _ 1(2)==%

26. [T/*sec* 6 tan*9dg = [T/*

0 (tan® 8 + 1) tan* @ sec® 8.d8 = fu (u® + u du [u = tan @, du = sec® 8 df]

=fﬂl(u6+u4]du=[%u? ] =14 %:1—2

30. fuﬂﬂ tan® x sec® xdr = nﬂ’ia tan® z sec® x sec® zdz = f;’ig tan® z (1 + tan® z)? sec® z dx

= [y T (1+u?)?du  [u = tanx, du = sec”  da] =/, T u®(1 + 2u® + u*) du

vE _ a7
0 - 6

=fu‘,§{u5+2u7+u9}du= [%‘uﬁ+%u8+1—1uuw:| +E'Tl-|'%_ﬂ

Sl

Alternate solution:

fuﬂ? tan® x sec® xdx = fuﬂa tan* x sec” x secx tanx dxr = J"nlw"ra(astal::2 x—1)® sec” x secx tan x dx
= [[(®—1)*u"d = du = d
= [ (u )’ du [ = sec z, du = sec x tan x dx]
= ff(u‘l —2u® + 1)u’ du = ff(ug —2u’ +u®)du

— [ bl b = (e B) - () - B

3. thanﬁxd:r: =I(sec2;r— 1)* tana:dx:f&e{:4x tan.rdx—2f&ec29: tan;rd:r:+ftanxd9:
=Isec3x secx tanxd:t'—than.r seczxdm+ftanxdz

=%sec4x—tanz.r—|—ln|scc.r|—|—c [or %sec4.r—seczx+ln|secx| + ]

w2 w2 /2 /2
SB.f c0t3xdz=f cutz(csczz—]}da:zf cot csczxdx—f 8T dx

/4 w/4a wf4 w/4a sin

=[—%cot a:—ln|51nx|] —(U—lnl]—[———lnT} +1n715=%(1—1n2}
45. [sin56 sin8df = [ L[cos(56 — 8) — cos(56 + 6)]df = 1 [cos46d6 — L [cos66df = Lsindd — L sin68 + C

1 — tan? 1
47. f$dx=f(coszx—sinz;r)d.r=f0052xdx=Esin2I+C

s5ec T
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Section 7.2

56. (a) Letu = cosz. Thendu = —sinzdxr = [sinz coszdr = [u(—du) = —3u’ +C = —2cos” x + C1.
(b) Let u = sinz. Then du = cosxzdx = f&i_n:r:cos:cd.r=fudu=%u2+C=%sin2x—|—C’2_

(¢) [sinz cosxzdr = %stxd.r = —3—1(:052.1: + O3

2

(d) Let u = sinz, dv = cos z de. Then du = cosz dz, v = sinx, 50 [sinz coszdz = sin® z — [ sinz cosz dz,

by Equation 7.1.2, so [ sinz cosx dx = 3 sin® = + Ca.

66. (a) We want to calculate the square root of the average value of [E(t)]* = [155 sin(1207t)]* = 1552 sin®(120+¢). First,
we calculate the average value itself, by mtegrating [E(¢)]* over one cycle (between ¢ = 0 and ¢ = % since there are
60 cycles per second) and dividing by (& — 0):

[E(t)]2,. = 155 fo /*°[1552 sin?(120t)] dt = 60 - 1552 [//°" L[1 — cos(240xt)] dt

= 60 - 1557 (1) [t — 53— sin(240m)] )/ = 60 - 1557 () [(& — 0) — (0 - 0)] = 2=

230w
The RMS value is just the square root of this quantity, which is 1:5;25 =110 V.
®) 220 = \/[E(t)L.. =

220° = [E()],, = 1755 Jy " A%sin®(1207t) dt = 6042 [}/ 1[1 — cos(240t)] dit

= 3042t — o= sin(2407)] /** = 304%[(Z — 0) — (0—0)] = 34

Thus, 220> = 147 = A4=220V/2~311V
67. Just note that the integrand is odd [f(—=z) = — f(=)].

Or: If m # n, calculate

cos(m—n)x  cos(m+n)z]|”

f sinmz cosnzrdr = f [sin(m — n)z + sin(m + n)z] dz = 1 |:— =0
. e 2 m—n m-+n .
If m = n, then the first term in each set of brackets is zero.
68. [* sinmaz sinnzdr = [7_ 3[cos(m — n)x — cos(m + n)z] dx
.. 1[sin(m —n)x sin(m+n)z]”
It this is equal to — — =0
m#n, " 2|: m—n m+n .
Fm — ¢ ™ 101 do — [La]™ sin(m +n)z ™ 0=
m =n,weget [7_1[1 — cos(m +n)z] .r—[E:r:]_w— —_— =r—0=m

2(m +mn)
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Section 7.2

69. [T cosmaz cosnzdzr = ["_ Feos(m — n)z + cos(m + n)x] dz.

= 0.
m—n m+n

Ifm;én,thisisequalto%{

sin{m —n)x  sin(m 4+ ?1}Ii| i

—T

=7m4+0=nm.

fm=n,weget [T_1[1+ cos(m + n)z]dx = [%x]iw + [M}

2(m +n)

—T

1 1 [~ m i a I .
70. — fx) sinmadr = — / l(z On sinnx) sin mx} dr = Z o / sin ma sinnx dz. By Exercise 68, every

I} w
- - n=1 n=1 -

am

term 15 zero except the mth one, and that term is

C T = -

i
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