QUIZ 3 - CALCULUS 2 (2020/12/10)
Evaluate the following indefinite integrals.

1. (5 pts) /tan5xdx.

Solution:
Method 1
f tan® rdx = / tan® x tan zdw = f(sech ~1)*tanxdx
= /(sec4 x - 2sec? x + 1) tan zdx
= [ sec® rsecz tan xdx - 2 / sec x sec x tan xdx + [ tan zdx
=(x) (1pt)
=secxT 1
fsechsecxtanxdxy = fy3dy=zsec4x+0 (1pt)
y=secx 1 2
[secxsecxtanxdw = fydy=§sec x+C (1pt)
i =COS X ]-
ftana:da:z/ ST g v —f—dy=—1n|cosx|+0 (1pt)
cosx y
Hence
(%) = 1 sec* 7 —sec?x —In|cosz|+C.  (1pt)
Method 2

f tan® dx=f(seczx—1)tan3xdx (1pt)
—

tan? z tan3 x
zfseczxtangxdx—f tan®x  dx
—

tan? ztanx

:/sec2xtan3xdx—f(sech—l)tanxdx (1pt)
zfsec2xtan3xdx—fsec2xtanxd:c+[tanxdx

1
= Ztan4x—§tan2a:—ln|cos:c|+0 (3pt)



(10 pts) dx.

\/_

Solution:

Use the trig. substitution. Let z = sinf, where 0 € (-w/2,7/2). Then dzr = cosfdf and
V1-22=v1-5sin?6 = cosf since cosf >0 when 0 € (-7/2,7/2). (2 pt)

So the integral becomes

sin® 0 ~ 9
/ \/_ p—7 cos 6df = [ sin” 6df
-/ —C";’(%)de (2pt)

0 sin(20)

sin'z  2sinfcosf

5~ 1 +C

.1

sin"x xVvV1-2x?

= - +C  (4pt).
5 5 (4pt)

. (5 pts) fxsin_lxdx (Hint: you can use (2)).

Solution:

Use the integration by parts.

2 1
zsintzdr (du=zdr,v=sin"z, then u = x—, dv = dx 2pt
J ( 2 et G

22sin'x 1 2

2 2J 1oa2
_m2 sinfz sin'z aVl-=x

2
- 1pt).

The last integral is obtained from (2). So if a student makes mistakes in (2), we take only one

dxr (2 pt)

point off here.



