CALCULUS INTEGRALS

DEFINITE INTEGRAL DEFINITION COMMON INTEGRALS
b n
f FOO)dx = lime(xk)Ax fkdx=kx+C sec?x dx =tanx + C
a n-oo o]
b—a
whereAx=Tandxk=a+kAx fx"dx= +1x"+1+C,n¢—1 secxtanx dx = secx + C
n

FUNDAMENTAL THEOREM OF CALCULUS

1
fx‘l dx=f—dx=ln|x|+C cscxcotx dx = —cscx + C
x

b
f fG)dx = [FG)IL = F(b) - F(a)

—_— — —

1 csc?x dx = —cotx + C
where fis continuous on [g,b] and F' = f f ax+b dx = alnlax +b+C -
INTEGRATION PROPERTIES fln(x) dx =xIn(x)—x+C ftanx dx = In|secx|+ C
b b
f cf (x)dx = cf f)dx
a a fexdx=ex+C fsecx dx = In|secx + tanx| + C
b b b
[ 760 £ 9@ = [ rear s [ gaoax
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a b a fcosx dx =sinx +C P x—atan (E)-l—
f f(x)dx = 0and f f)dx = —f fx)dx
. ) ’ f d +C f L4 "1(u)+c
b c c sinx dx = —cosx X = sin —
f fx)dx +J fx)dx = f f(x)dx vaz—u? a
a b a
APPROXIMATING DEFINITE INTEGRALS TRIGNOMETRIC SUBSTITUTION
Left-hand and right-hand rectang]e approximations EXPRESSION SUBSTITUTION EXPRESSION EVALUATION IDENTITY USED
nz_f Zn: Jaa = X =asind a2 — a?sin2 0 1—sin%6
L, =Ax ) f(xx) R, =Ax ) f(x) a? — x?2 -
k=0 k=1 dx = acos6do =acosf = cos”
Midpoint Rule
n-1 x = asect [02 sec? 6 — a2 sec?6 —1
X + Xpyq 2 2 assec0 —a -
M, =A Tk = k1 x?—a B
x;f( 2 ) dx =asecOtanfdf =atanf = tan’ 6
Trapezoid Rule
T, = 25 (F o) + 27 Ger) + 27 () ) | Va2 o va? + a*tan? 0 1+tan®8
= — x0) + x.) + X)) + 4 f(xy a X —
z /& /t Jte ! dx = asec?6 do = asech = sec’
APPROXIMATION BY SIMPSON RULE FOR EVEN N INTEGRATION BY SUBSTITUTION
Ax b ) g(b)
Sn = = (F(x) + 4F(e) + 2 (1) + -+ 2f (¥n2) +4f Conr) + £ () f o) g dx= ] " fadu

where u = g(x) and du = g'(x)dx
INTEGRATION BY PARTS

Judvzuv—]vdu where v = fdv

or

j FG)G W dx = F()g () — f F0g0dx
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