Techniques of Integration Trigonometric Substitution Ia_> 0 throughout this concﬁpﬂ

Try using Trig Substitution for integrands involving: or ar :

SUMMARY CHART
seicall i}:'::;agrand E::&kf_:; ::;gli ;'ub. ;isifi:-ictions :?151; rictions
farm form
(1) fﬁ‘%ﬁg:sin‘lﬁ—i—r a*—u? | u=oasing | @ = arcsin (%) [¥]<1 [-3<0<F (x)
(2) e =1ttan"' 8 4e a®+u? |u=atanf | 6 =arctan (%) none E<8<E (%)
(3) IW&I&’:% sec_lj-:—fl+c u?—a? | u=asecl | O = arcsec (L) IEHH
(3%) if u is positive a<u 0<0<f (%)
(37) il & is negative u<-a T<l<n (x3-)

USE. This serves also as a self-check : if (&) does not work out, then you picked the wrong trig substitution.

(1) @-w2 = Val—a?sin?0 = aV1—sin’f @ a |cos 8| ) scoso
@ || vaT+uZ = VaZfaltan®d = av1+tan?0 @ a |sec | ) ysectd
(31 || VuZ —a? = Valseelf—0? = avsec?f -1 @ 5 [tan @] () + atand Z’.f&ﬁ‘;i‘.?.?ﬁfi‘.fﬁﬂ&’:’.,‘;’.tﬁ
(3°) | ViF—a® = VaZsec?l—a? = avsecif-1 Q) 4 [tan6] "=’ —atang E:::I:AE:J(;‘; b
USEFUL: Another self-check/memory-trick ... }; w=asinf or u=atanf or u=asecl 77
know try to write as: = (a trig function)(#) | so now think of 17 as a?
(1) || cos? @ + sin®0 = 1 |cos?0 = 1 — sin®d = [12—y2| letu=1sinf |= |[a?—u?| ~ u=asind

(2) | 1 + tan?@ = sec?f |sec’f = 1 + tan?f = let u=1 tanf | = ~ u=atanf
u?—12| let u=1 sechd | = ~ u=asecl
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(8) | 1 + tan?f = sec?d | tan?h = sec?f — 1




[ Unit Circle — Know Me !!]

Review of Inverse Trig Functions

inverse trig function | other notation domain range memory trick
¢ = arcsin y o=sin""y -1<y<l ~Exaxs® o S.
o = arccosy o =cos™y -1<y<1 0<a<mw N
o = arctan y a=tan"ly —00 < Y < 00 2 <axE sl +
o = arccol y a=cot™ly |—oco<y<oo D<a<m 4"
@ = arcsec y o =sec” !y ly| =1 0<a<m, a#f S @C
O = arcesc y a=cscy ly| =1 -7<a<si,a#0 C

Useful Trig Identities

co’ 0 +sin® 6 =1

divide through by cos® §

1 + tan? § = sec?d

double angle formula:

cos(20) = cos?f — sin0

sin(26) = 2 sinf cos@
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