MAT131 Homework 33

Problems

1. Evaluae the following indefinite integrals:

(a) /sin(ﬂx) dx

4x
b [ —2 g
()/25+9x2 *

2. Evaluate the following indefinite integrals:

4
(®) / (5 + 2z)° e
(b) / 10 (1 — 2w?) /7 — 3w + 2w? dw

3. Evaluate the following definite integrals:

(a) /07T sec? () /2 + tan (y) dy
" sin(y)
(b) /1 Vs + —F dz

4. Evaluate the following indefinite integrals:
(a) /cos3 (12z) dx
(b) /cos4 (2t) dt
(c) /cos2 (2)sin® (2) dz

5. Use inverse trig substitution to evaulate the following indefinite integral:

/xS\/ 16 — 22 dx



Answer Key
1. (a) /sin(wx) dx = f% cos(mzx) + C

4z 2
b ———dr=—-1n|2 2
()/25+9x2 x 9n|5+9z|+c

4 —2
2. (a) /W)dfnz—(B—l—?x) +C

(b)/ (1—26%) /7 -3t + 23 dt = 7 3t—2t%)1 4+ C

3. (a)/O sec? (y) /2 + tan (y) dy = 2v/3 — \[

)/1\/;54-8111(\/\5/5)% g“ s(1) — 2 cos(3)

4. (a) /cos3(12m) dx = % sin(12x) — 3—16 sin®(12x) + C

3 1 1
4 _ - ] ]
(b) /cos (2t)dt = 8t + 3 sin(4t) + ol sin(8t) + C

(c) /cos2 (2)sin® (2) dz = —% cos®(z) + %cos5 () +C.

ot

/ \/16—x2dac—— 16—96)%(32—1—33:)—!-6’



Solutions

1. (a) Let w=mz. Then du = wdz. It follows that

/sin(m:) dx = 1 /sin(u) du = ! cos(u) + C = ! cos(mzx) + C.
T 7r 7r

(b) Let u = 25+ 922. Then du = 18xdz. It follows that

4x 2 1 2 2
——dr=—- [ —du= -1 C = Z1n|25+ 922| + C.
/25+9:1c2 x 9/uu 9n|u|—|— 9n\ + 92| +

2. (a) Let u =5+ 2z. Then du = 2dz. It follows that

/%daz:?/idu:—u*2+C:—(5+2x)*2+C.
(5 + 22) u?

(b) Let u = 7 — 3t — 2t3. Then du = —3 — 6t2dt = —3(1 — 2t3)dt. It
follows that

1
/10 (1—-2%) /73t +263dt = —go/u%du = —gu%nLC' = 72(773t72t3)%+0

3. (a) Let u =2+ tan(y). Then du = sec?(y)dy. It follows that

™ 3
/4 sec” () /2 + tan (y) dy = / utdu
0 2
2 5f°
=-u
30y
=2 (&% - @)
3
_ovgo B2
3
(b) Let u = /Z. Then du = z~3dz. Tt follows that
0 . 9 3
1 VI 1 1
2 ,[° ’
=_—x2| —2cos(u)
T 1
2 2
— (7(9)5 — 7) — (2cos(3) — 2cos(1))
= £772 + 2cos(1) — 2cos(3)



4. (a) Notice that
/ cos®(120) da = / cos2(12) cos(12) dr = / (1—sin2(122)) cos(12z) /, dz.
Let u = sin(12z). Then dx = 12 cos(12x)dx and it follows that

1
/(1 —sin?(12z)) cos(12z) dx. = T / 1—u?du
1

_ 13
—12(u 3u>+C

1 . 1 .3
=13 sin(12z) — 36 5in (122) + C

(b) We have

))? dt

[\
~

cos?(

1 at)\?
+ c;)s( )) gt

—~

/ cos?(2t) dt

+

N N~ N~

1
cos(4t) + 1 cos?(4t) dt

1 + cos(8¢)
8

dt

+

cos(4t) +

I
—— — — —

4+ 0w Rl =

_|_

1
cos(4t) + 3 cos(8t) dt

. 1 .
sin(4t) + 61 sin(8t) + C

\
|
~
ool —

(c) We have
/ cos?(z) sin® () dz = / cos?(2) sin® (=) sin(z) d
_ / (cos?(2)(1 — cos?(2)) sin(z) dz
_ / (cos?(z) — cos® (z)) sin(z) dz
Let u = cos(z). Then dz = — sin(z)dz. Tt follows that
/ (cos?(z) — cos (2)) sin(z) dz = — / W — utdu
SR I e

3 5
1, 1.
= —gcos (z) + £ cos () +C.



5. Let = 4sin(f). Then dz = 4cos(#)dh. Tt follows that
/ 234/16 — 22dz = 256 / sin®(0)4/16 — 16sin*(6) cos() df
= 1024 / sin®(6) cos®(0) db
1024 1024
= 05 cos®(0) — 03

where the last equality holds by Problem 4(c).

cos®(0) + C

Since x = 4sin(#),

It follows that

1024

3 cos® ()

= — (16 —2%)% (32 +32%) + C



