Chapter 5 — Common Substitution Summary Table

Forms Involving Substitution dx Replace
1 Ja? - x? X =asin(t) dx = acos(t) dt a2 —x2 = a cos(t) t:sin‘l(%)
2 2
2 22+ x? x = asinh(t) dx = acosh(t) dt Ja? +x2 = a cosh(t) t:sinh-l(%):ln[“— ”Z“‘}
[L2 _ .2
3 x2 — a2 X = acosh(t) dx = asinh(t) dt Vx? -a? =asinh(t) t:cosh‘l(%):ln[erXTa}
_ dx u
4 In(x) u=In(x) du—? X=¢€
5 ™ u=e* du = e*dx x:@
Useful Identities
1-cos’(t)=sin’(t) 1-sin’(t)=cos(t) cos’(t) = “LZS(ZU sin?(t) = 1_0.;28(20 sin(2t) = 2sin(t) cos(t)
cosh?(t)-1=sinh?(t) 1+sinh?(t)=cosh?(t) coshz(t):1+L23h(2t) sinhz(t):%m)_l sinh(2t) = 2sinh(t) cosh(t)
Examples
2 2 2 2 2 2
Using (1 a? - x2dx = a? [cos? (t)dt = & [[1+cos(2t)]dt = 2t + 2 sin(2t) + ¢ = 2t + L sin(t) cos(t) +c = Z-sin (%)) + 2 /a? = x? +¢
g (1) N floos” (tydt = = f[1+ cos(2t)ldt = = -t+-sin(2t) + ¢ = - t+=sin(t) cos(t) + ¢ = —-sin (¥ )+
2 2 2 2 2 2
Using (2) | [Va? +x?dx =a? [cosh?(t)dt = = j[1+ cosh(2t)]dt :a—t+a7s'nh(2t) +c:a7t+a7sinh(t) cosh(t) +c:a7sinh-1(>y) +XJa?+x? +¢
2 2
Using (3) | [/x* -a’dx =a’ [sinh? (t)dt_—j[cosh(zt) 1]dt——smh(2t)——t+c—a7smh(t)cosh(t)—a?t+C—§\/x —a? ——cosh‘l(/)+c
2 2 2
' ————dx =a’ |sin®(t)dt =— |[1- cos(2t dt:—t——sin oty +c=2t -2 gin(t)cos(t) +c = L sint (%)) - X Ja? - x? +¢
Using (1) jm [sin*(t) Zj[ (20)]dt =t =7 -sin(2n) + c= -t sin()cos(t) + ¢ =~ sin (§) 7
x? . a’ a’ . a’ a’ . a’ X a® .
' ———dx =a® |sinh?(t)dt = — [[cosh(2t) —1]dt = —sinh(2t) -—t + ¢ = —sinh(t) cosh(t) - —t+c==+a’ +x* ——sinh ™ (X)) +c
Using (2) jm Jsinh®(tydt == [foosh(2t) ~ot = = -sinh(2t) == - Sinh(t) cosh(t) - = o LA
_ x? L, ) _a’ _a’ . a’ _a’ . a’t, X [z, & ax
Using (3) jﬁdx—a foosh (t)dt—7j[cosh(Zt)+1]dt—Ismh(Zt)+7t+C—7smh(t)cosh(t)+7+C—Ex/x a’ + - cosh %1)+c




