Trig Substitutions

Na? + x? use x=atan@
NI use x=asin@ or x=acos®
N use x =asect
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ea @

asec” 6d6
JJa® +a*tan® O
- asec” 6d6

) Jatsec? 0

= [secado

= log|secd + tanf| +

Jaz N x2 .
a

dx

= log

X
a

= log \/a2+x2+x

= log \/a2+x2+x

C

x=atand
dx = asec” 0d6




(ii)‘[ﬁdx x=sin@

:jsiné?cosé?d@ dx = costdd
J1-sin’ 6

:J-siné’cosﬁdé'

\Jcos” 6 ¥ 1

= [sin6d0

=—cosf +c 1—x

=—J1-x"+c¢




(iii)j\/xz 1 3dx v J3tand
:j(ﬁsecﬁ)(ﬁsecz Q)dé’ a’xzx/gsec2 0do

:3J’sec3 0do
u =sect yv=tand

=3 Osec’ 0d0
j SCLUSEL du =secOtan0dO dv=sec’ 0d6O

—3secOtan 6 —3[secHtan> 640

—3secOtan 6 — 3| sec’ 9d0+3jsecH

= 3secftanf — 3f sec°0d 6 + 3log|secd + tan 6|
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x +3 X 2 x +3 X
=3 X ——f Jx© + 3dx + 31 +
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2f ~/x2+3dx=x\/x2+3+310g al + + c
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f 24 3y = NX +3 3
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[ 2
f\/x2+3dx=x x2+3+%log‘~/x2+3+x‘+c




(iv) 2024 Extension 2 HSC Question 15 d)

2
Using a suitable substitution, find f 2x dx
V2x—x?
dx — J‘ x—1 = sinf
\/2x x? \/1 (x— 1)2dx dx = cosfd o
(1 + sind)?
cosfd b

\/l—sm 1

= 2J‘(1 + 2sinf + sin’0)d 0

Patel

Exercise 2E; | = 2J‘ 1 + 2sinf + l(1 —cos 20)|do 2x—x
1,2,3,5, 2

6,7,9,13, | _ J(3 + 4sinf —cos 260)d 0
17,19, 20

= 39—40059—%sin 20 + ¢
= 30 —4cosf—sinfcosb + ¢

=3sin {(x—1)—4y2x—x*—(x— 1)V 2x—x* + c
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