Basic Integration Procedures
1) Basic Substitutions
a. [ ﬁ”zl r=+/x2+ 2z + 3 + c, by the substitution u = 2% + 22 + 3.
22 j_2xx+ 1 _
b. [ == 7 sza: = ln|x — 322 4+ 1] + ¢, by the substitution u = 3 — 322 + 1.
cf1+ dx—tan (22 -3) +c

Try [ ——— em+e*m da: ANS: tan"'(e®) + ¢

2) Completing the Square

a'f\/Sii—:c? f\/16 1648022 f\/lﬁ d(x i sin”! (577) + ¢
b.fmdx—fmdaﬁ—tan HE2) +c

c.f\/z‘ﬁ—252 \/T—sm "t—1)+c

Try [ m ANS: sin1(t —2) + ¢

3) Trigonometric Identities

a. [tan(z)csc(x)dx = [sec(x)dx = In|sec(x) + tan(z)| + ¢

b. [esc?(x)sin(2z)dx = [2cot(x)dx = In|sin(z)|” + ¢

c. [(sec(z) +tan(x))’dz = [ (sec?(z) + 2sec(x)tan(zx) + tan*(z))dz =

[ (sec?(z) + 2sec(z)tan(z) + [sec*(z) — 1])dx = 2tan(z) + 2sec(z) — z + ¢
Try [ (sec(z) + cot(x)) 2dz  ANS: tan(z) = 2in|esc(z) — cot(x)| — cot(z) — z + ¢

4) Reducing Improper Fractions

f3§L;;7dx_f(x_3+3I+2
bfxzﬂdx—x—tan Yz)+c
c. [ = 20 d:l:—f2:1:—|- Zode = 2%+ In|z? — 1|+ ¢

Tryf%d:c ANS: 222 — z + 2tan ™ (%) + ¢

)dm—‘——3x+2ln|3x—|—2|—|—c

5) Separating Fractions

f\/l Izdx_ f(\/ll—q-Z o \/1:17—7-2>d$:8in71(x)+ 1_I2+C
b fmm f(Q\/l—pLi)dl“: Vi —1+in(z)+c

27:1

c. foﬁ/4 LEsinte) gy = tan(z) + sec(sc)|g/4 =2

cos®(z)

Try fol/z i da ANS: T —In(2)




6) Substitutions
p 1
An integral containing a term (az + b)<, letu = (axz + b)«

= (1+2)"?, 42 =142, 2udu = dzso

1+x

d:n u—
fx\/H—x [+ du = In|*=| +c = ln|\/ﬁ+1|—|—c

d
bfm—vletu:xl/4,u4:x, 4uddu = dx; so fwaxm—élf—du

= 4fu+1-tdu= (22+u+ln]u—1|>—|—c:2x1/2+4x1/4+4ln]x1/4—1|—|—c

1/2

,u2:x+1,2udu:d:csof L—

o dr = letu= (x+1)

a:{x+1)
_ 2 _ 1 1 _
_f—(u271)u2d’u,— u—l—m—u—Zdu ln|“ |+ +C—ZTL|\/T+1‘+

Jeri T €

Tryff jdz ANS:In \\/—H]—}—c



