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Problem 79

Problem. Use integration by parts to verify the reduction formula

soon—1
) sin" " xcosx n—1 o
/sm”:p dr = — + /sm” 22 dx.
n n

1

Solution. Let u = sin" ' and dv = sinz dz. Then du = (n — 1)sin" 2z cosx dx

and v = —cos .
/sin” z dr = (sin" ' x)(—cosx) + (n — 1) /cos:z: -sin" "% x cos x dw
= —sin" tzcosx+ (n—1) /sim”_2 xcos® x dx
= —sin" 'zcosx + (n—1) /sin”_2 z(1 —sin®x) dx
= —sin" tzcosx + (n— 1) /sin”2 rdr—(n—1) /sin”x dzx.
Add (n —1) [sin” z dz to both sides and divide by n.

n / sin" x dr = —sin" ' wcosx + (n — 1) /sin”2 x dz

n

sin"tzcosr n-—1 . 2
= - + sin""“x dx.
n n

Problem 80

Problem. Use integration by parts to verify the reduction formula

—1 .
cos"txsinx n-—1 _
/COS” x dr = + /cos” 22 dx.
n n

Solution. Let u = cos" 'z and dv = cosx dx. Then du = —(n — 1) cos" 2 xsinx dx



and v = sin .
/COS” rdr = cos" txsinx + (n — 1) /sinx -cos" ? xsinx dr
=cos" txsinz + (n — 1) /008”2 rsin®z dr
=cos" 'xsinz + (n—1) /cos"_2 x(1 — cos® z) dx
=cos" txsinz + (n — 1) /Cos"_2 rdr—(n—1) /Cos"m dz.
Add (n —1) [ cos™ x dx to both sides and divide by n.

n / cos" x dr = cos" ' wsinz + (n — 1) /cos"2 x dz

n—1

CoS rsinx n-—1 _
= + cos" 2z dx.
n n

Problem 81

Problem. Use integration by parts to verify the reduction formula

n—1

lesin® e n—1

cos™

/ cos"xsin"z dr = — / cos™ xsin" %z dx.

m-+n m-+n
Solution. Let

u=cos™ xsin" !z

dv = sinx dx.
Then
du = ((mcos™ ' z(—sinx))(sin” ' 2) + (cos™ z)((n — 1) sin" 2z cos ) dx

= (—mcos™ ' wsin" x4 (n — 1) cos™ ! zsin"?) du,

V= —COSZ.
Then
/ cos™ wsin” x dz = (cos™ zsin" ! x)(— cos x) — / (= cosz)((mcos™ ' z(—sinz))(sin" ' z)
+ (cos™x)((n — 1) sin" ? x cos x) dx
= —cos™ M asin® tr —m / cos™xrsin™x dr + (n — 1) /cos"”r2 rsin" 2
(m+1) /cosm rsin”x dr = —cos™ M rsin” tx + (n — 1) /coser2 rsin" 2 d.

2



m—+2

In the last integral, rewrite cos™ 2 x as cos™ z(1 — sin? z) and continue.

(m+1) /Cosmxsin” rdr=—cos™ M xsin® a4 (n—1) /cosm z(1 — sin® z) sin"? x dw
= —cos" M rsin" x4+ (n—1) /COSm rsin" %z dr — (n — 1) /cosm x sin’

(m+n) /cosm rsin”x dv = —cos™ M xsin" tax + (n — 1) /cosm rsin" 2z dz,

cos™ M xsin” e n-—1

/cosm rsin" x dr = — /cosm rsin” 2z dz.

m-+n m-+n

Problem 83
Problem. Use the results of Exercises 79-82 to find the integral / sin® z da.

Solution.

. 5 sin®zcosr 4 .3
sinrder = —————+ - | sin®z dx

5 5
sin3mcosx+4 Sinxcosx+2 . d
= 4 | —-——"""1+_ |5
3 3 5 3 max dzx
sin3x005x+4 Sinmcosx+2< )
=+ | —— + —(—cos
5 5 3 3 v
sinfxcosxr 4sinxzcoszr 8cosz
S — — +C.
5 15 15

Problem 84
Problem. Use the results of Exercises 79-82 to find the integral / cos* x du.

Solution.

A coszsinz 3 5
cos"rde = ——+— [ cos“x dx

4 4
_cos3xsinx+§<cosxsinx+l/ dx)
4 4 2 2

_cos3:1:sina: 3 fcosxsinz 1
_T+Z<T ?")
cos’rsinz 3cosxsinz 3
= 1 + 3 —|—§:1:—|—C.



Problem 85
Problem. Use the results of Exercises 79-82 to find the integral / sect(2mx/5) dw.

Solution. To simplify the algebra, begin with the substitution u = 2%‘, du = %” dx.
Then we have

/sec (2mx/5) dx = —/sec u du
2/ 9
— —sec utanu + sec” u du
27r 3 3

5 (1 9 2
= — | =sec utanu—l—gtanu

2 \ 3
5 1 5 2TX ¢ 2mx N 2 ; 2mx
g | 35e¢ 5 tan ==+ S tan —
) o 2TTT 2rx 5 2mx

. M an 2 L 2 an 2 4
60 5 T

Problem 86

Problem. Use the results of Exercises 79-81 to find the integral / sin! z cos® z da.

Solution.

5 .
. cos®zsinx 1
/S1n4xcos2 x dr = —— % + g/cos4x dx.

Now use the result of Exercise 84 to finish the problem.

5 3

4 9 cos>zsinx 1 (cos’xsinx 3coszsinz 3
sin“zcos*z dr = ————— + - + + 32z

6 6 4 8 8
_ cos5:csinx+cos3xsinx+cosxsinx+ 1 )
- 6 24 16 16"




