Common substitutions in integration

Integral Substitution /Integrand dx — dt Examples
x=2tant a
J.R(x,\/bzx2 +a’)dx b dx =—sec?t dt -
Vb2x? +a? =asect b j ox :lln| 9 +4x _3|+C
xv9+4x? 3 ‘ X ‘
a
X =—sect a
JR(X,Vbzxz—az ) dx b dx = —secttant dt x*—25  (x*-25)"
Vb?x? —a’ = atant b J. x* = 75x° e
a_ (16 —9x? )" (16 —9x2)""?
X = —sint dx =— +C
JR( x,va? —b?x? )dx b dx = %COSt dt I x® 80x°
va’® —b°x® = acost
J.L ax2+bx+c—a[x+£)2—£
vax® +bx+c 2a) 4a dx = dt J~ dx L 2x+V2 LC
4 (change to 1-3 above) 8x* +8x+9 \/_ J7

J' dx
ax? +bx+c

—aft? £ 2%t = X+£,i7\/2 =—
2a

4a?

Ax+B=—(2ax+b)+(B—A—b)
2a

J‘x/20+8x x? o (X )+C

J’ Ax+ B dx
vax? +bx+c I(7X ex In| 2x+35|——2 ant X2t c
Ax+B Ax + B A 2ax+b Ab dx 2x+35 2 Vs 3
2B g
ax* +bx+c _[ 2 dX=—|———dx+|B-— IZ—
ax” +bx+c 2aY ax“ +bx+c 2a /)7 ax® +bx+c
dx
Euler’s Substituton dx = In‘x X2+ a‘ +C
ijz +a

J.R(x,«/ax2 +bx+c)dx

a>0, t —c

vax? +bx+c = +vax +t

X = (+2x/_t+b)
+2Jat+b
ax +bx+c—xt+x/_ dx
+2~/_t— +\/_t2 bt+ax/_

(¢ -af

+ft +bt+cva it

J

dx
X2V x% +2x -1
. x_—1+\/x2 +2x-1
x+[x+1+x/x2 +2x—1J

Let t=x+vVx?+2x-1

= 2tan’1(x+M)

1+ C
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vax® +bx+c =t(x—a)

Rix,vax® +bx +c |dx —
7 [ ) £ o dy = 2B =) jLzln‘2x—3+2\/x2—3x+2‘+c
2 X= (t _0‘) Vx? -3x+2
ax’ +bx+c=a(x—a)(x—p),4>0 t? —a
. I———EL——— d———+Cvmﬂeb>a
X =acos’ 0+bsin’0 . J(x—a)(b-x) b-a
8 J.R(xm/(x—a)(b—x))dx dx=2(b—a)sin6coso
J(x—a)(b—x) =(b—a)sinbcos6 J-
Nt a)(b X)
ax+b =1 > n(ae — be)t"™*
9 IR[KH de cX+e dx = —————dt I/4+ dx = 8tan N
cx+e _et"-b (a-ct") 4-x
a-ct’ I 1 [4x+5)
. ax+b Qx+$d4x+ J_ 2x+3
t-= , where
cX+e
ax+b\""  fax+b)" L(ae —bc)t'? dx x+1
cx+e cx+e (a-ct") Y(x+1)°(x-1)* x-1
_et"-b
a—ct
dx 2 1 X
X -1
=tan= ——=—=tan"| —| 2tan—+1||+C
. ! tanz 2dt J.2+sinx V3 {VE( 2 j}
1 J.R(cos X,sin x)dx , dx=-"—
sinx = 2,Cosx::1_t2 1+t j-——iyi———_ln1+tan?§-+C
1+t 1+t Cot X + CSC X 2
t =tanx ; .
. t X
12 R(cos® x,sin’ x)dx ) t? dx = —:—tan V2 tan x
.f sin? x = ——,c0s? X = —— 1+t? -[Zsinzx+coszx V2 L e
+ 1+t
ML=t dx
Y
13 I I J I @)L=t . J’(x+-1)‘\/3+x—x2
@)L =trorl, =t omitted
1 2 = 2
LEaX+b, = X +Qax +r =|n|1+X|_|n 3+X_X
Q=T @VQIQ, =t
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