Math 125 Worksheet #7 Solutions

1. Evaluate the following integrals using methods from §7.2 & 7.3.

(a) /tan T e

secZz

Here are just a couple of ways to evaluate this integral:
tan x sin x
° / 5 de = /tan x cos’y dr = / - cos’r dx
sec?x CoS T
= [ sin x cos xdx

= / udu (Using substitution v = sin x

— du = cos x dz)

=1’ +C
= %sin% +C
tan x sin x
° / 5 de = /tan r cosx dr = / - cos’z dx
sec?xy CcoS T

= [ sin x cos z dx

= /%Sin(QI) dr (Trig. identity)

= —Zcos(2z) + C
@)/ﬁV4—ﬁdt

Trigonometric Substitution: ¢=2sin § — dt = 2cos 6 df

/t?’m dt = /8sin39 \/4 — 4sin®@ - 2cos 6 db
= /SSin?’@ V4cos20 - 2cos 0 do
= /8sin39 - 2cos 0 - 2cos 0 db
= 32/sin39 cos?0 df)
=32 / sin 0 sin?6 cos*6 df
=32 / sin O(1 — cos*f)cos?6 df

=32 / —(1 —u*)u*du  (Using substitution u = cos 6
—  du = —sin 0 db)
=32 / ut —u® du

=32}t — 2’ + C



= 32[+cos’0 — $cos®d] + C

Reference Triangle

2

4—q2

If sin 0 = %, then cos 0 = =5

Va-x?
= /t3\/4 — 2 dt = 32[£cos”0 — tcos®f] + C
= 32 (VI—2%)° — L(Vi— 22|+ C

L4 =P — 24 —2?)32+C

) [
C — AT
-3+v224+9

Trigonometric Substitution: ¢ =3tan § —  dt = 3sec?d df

Note: t=0 = 0=3tanf = 0=0

t=-3 = —-3=3tanf = 92-%
0 g3 27tan0
- 3sec?0 db
/4, vVaz+9 /Tr/4 V9tan20 + 9

27tan6
_/ / Ttan - 3sec?0 dp
/4

9sec

/ 27tan0

- 3sec?6 db
T /4 3sec 0

= 27/ tan®f sec 6 df
—7/4
0
= 27/ ) tan?f sec 6 tan 6 df
—7/4
0
=27 / (sec® — 1) sec 0 tan 0 df
—7/4
=27 /\f u® — 1du  (Using substitution u = sec 0
2
—  du=sec 0 tan 6 df)

= 27[3u® — u]i/5

0.3 1
= 9u _271“\/5

9 — 27— (9-2V2 —27V?2)
= —18+9V2
~ —5.2721




Q) / dx
\(x—2)2—16

Trigonometric Substitution: =z —2=4sec — dx = 4sec § tan 6 df

/ dz B / 4sec 6 tan 0 @0
/(x —2)2 — 16 ) V16sec?d — 16
4sec 6 tan 0 o

v/ 16tan26
/ 4sec 0 tan 60

4tan 6
= /sec 0 do

= In|sec 6 + tan 0| + C

do

Reference Triangle

X-2

—
‘/(X'Z) -16 If sec 8 =

= / de = In|sec 6 + tan 0| + C
(x —2)2—16

_ £/ (x—2)%2—16
= njeg2 4 YO L 6

then tan 0 =

(2—2)2—16

4



