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CAL A: LIMITS & INTEGRALS

Limits:
e Limit Properties
o limc-f(x)] = c-limf(x)
o lm[f(x) £ g(x)] = lmf(x) + limg(x)
o lm[f(x)-g(x)] = limf(x)-lim g(x)

. f im f(x) .
l —_ X—a
o lm[ 5] Lim g(x) if img(x) # 0

o lm[f(x)]* = [Umf(x)]"
xX—a x—a
e Confinuity Test — Used to determine if a function is continuous at a point.
1. f(c) exists
2. lim f(x)exists, so lim f(x) = lim fx)
xX-C X—C xX—C
3. limf(x) = f(c)
xX—C
o Example: Determine if f(x) = x% + 2x — 6 is continuous at x=1.
= f)=M*+21)-6=-3
*  limx*+2x—-6=-3
x-1"
* limx?+4+2x—6=-3
x-1*
= Thelimit exists at x=1 because lim f(x) = lim f(x).
X—C X—C
= The function is continuous at x=1 because lirrlz fx)= fQ).
X
Integrals:
e Definition — The sum of infinitely many, infinitesimally small areas.
o [[f(dx = lim Tho,f (x) Ax
o WwhereAx = bn;aand X, =a + k-Ax
e Integral Properties
o f;f (x)dx 0
o [If@dx = —['f ()dx
o f: c f(x)dx = c-f:f(x)dx
o [If(0) +g@ldx = [[f(x)dx £ [; g(x)dx
o [Jf@ydx + [ f()dx = fif (x)dx
e Fundamental Theorem of Calculus
o Iff(x)is continuous on [a,b] and F ‘(x) = f (x):
, d
 F') = [if®mde = f )
= [[f@dx = F(b) - F(a)
e Integration by Substitution

o [If(@)-g')ldx =[50 f (u) du

9
o whereu = g(x)and du = g'(x) dx

o Example: Evaluate ff 33x — 1)* dx



» letu=3x—-1,50du=3dx.
3(3)-1 _ (8 o451
. f3(1)_1 W?du = [, u*du= [§u3]2
n — l 3 _ l 3 _
=1(8)° —1(2)* = 168
3
- So, [23(3x — 1)% dx = 168.
e Integration by Parts
o Judv=uv— [vdu wherev= [dv
= OR
o Jf@ g dx=f)gl)— [f'(x)gx)dx
o Example: Evaluate [ 3x? - Inx dx
* letu=Inxand dv = 3x2dx.

» So,du= idx and v = [ 3x?dx = x3.
= [3x2-lnx dx=1nx-x3—fx3-idx
. =x31nx—fx2dx=x3lnx—§x3+C

e Common Integrals

o [kdx =k-x+C

JeXdx = e* + C

[sin(x)dx = —cos(x) + C

[ sec?*(x)dx =tan(x) + C

[ sec(x) - tan(x) dx = sec(x) + C

[xmdx = —x™ 4+ C

n+1

fidx = In|x| + C

[ cos(x)dx =sin(x) + C

[ esc?(x)dx = —cot(x) + C

[ esc(x) - cot (x) dx = —csc(x) + C

O O O O O

o 0 O O
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