Trig-substitution.

Q1: Substitute the a-terms in [ \/%dx by and express the integral in terms
of 6.

Q2: Use double angle formula

sin? dy — 100524 C;S“'

to evaluate the integral [ 4 sin? §d6

Q3: If , find (express) |20 — sin(20) | in terms of = by using the formula

‘sin(Q&) = 2sindcos ée

and the following right triangle:

22—$2

2

Q4: Evaluate [ \/i?dx




Answer to Q1: If , then
V4 — 22 =+/4— (2sin6)2 = 1/4(1 — sin?0) = V4 cos26 = 2cosd (0.1)

dxr = d(2sinf) = 2cosf df (0.2)

Plug |z = 2sinf ‘ ‘ and ‘ ‘ into | \/ﬁ?dm, we have

z? (2sin )2 (2sin6)
dx—/ 1 2cosf db —/ __20089 do | = /4sin20d9
/ Vi —z? V4 — (2sin6)2 m

Answer to Q2: According to DOUBLE ANGLE FORMULA sin? & = 1763528 e
have

1— cos2
/4~d<9:/4- Zosgde:/z—%oszede - /2d0—/200$29d0

1
= 20— 2-§sin29 +C

Answer to Q3: Recall in a right triangle, sin 6 is defined to be ration of the length of
the side that is opposite angle 6 to the length of the hypotenuse, i.e.,

. opposite
sin = ———
hypotenuse
5 If , then sin# = 5. Then we can draw such a right triangle,

with opposite = z, hypotenuse = 2, and

the adjacent = /22 — 22 (can be computed by Pythagorean theorem.)

922 _ 42
Therefore,
adjacent 22 — g2
cosf = =
hypotenuse 2
Also, sinf = 3 0 = sinfl(%). Finally, combined with DOUBLE ANGLE

=
FORMULA sin(20) = 2sinf cos 6, we have

22_ 2
20 — sin(20) = 20 —2.sin9-cos9=2sin—1(§)—2-;ng

Answer to Q4: Combination of Q1-Q3: If x = 2sin 6, then

22_$2

.TZ Q1 .92 Q2 . Q3 . T T
/mdl' === /45111 0df — 260—sin 20+C —— 2sin (5)_2.§.T+C




Q: Evaluate

[ i

Stepl: Simply the integral
/ dx
(V4 + 22)3
by certain trig-substitution (by setting x to be some trigonometric function and get

rid of V4 + x2).

Step2: Evaluate the integral [ i#dﬁ

sec 6

Step3: If z = 2tané, find (express) %sin@ in terms of z.



Details of Stepl: Recall Trig-Identity 1 + tan® 6 = sec? §. If , then

V4422 = /44 (2tanf)? = 1/4(1 + tan? 0) = V4 sec? 0 = 2secl (0.3)

dz = d(2tan ) = 2sec? 0 df (0.4)

Plug and into | (\/41%)3 dx, we have

/ dx _/2se020d9_/1 1 a0
(VA+a22)3 ) (2sech)? ] 4sech

Details of Step2: According to Trig-Identity sec = ﬁ, we have
11 1 1
= df = | —cosfdf = — sinf C
/4sec€ /4COS 4s1n +

Details of Step3: Recall

opposite
tan = ——
adjacent
If x = 2tan 6, then tan® = 5. Then in the right triangle:
V22 4 x?
opposite = z, adjacent = 2, and
4 the hypotenuse = v/22 + 22 (can be computed by Pythagorean theorem.)
2
Therefore,
. opposite x
sinf = =
hypotenuse /22 + 42
Then, isin@ = i\/zg;iﬂ

Answer to Q: If x = 2tan#, then

dx Stepl 1 1 Step2 1 . Step3 1 X
G Sl [0 - g S Cgng o2 o T L
/ (VA %) / 4sech o VP




