Differentiation Rules

3f'(a) = f(x) is continuous at (a, f(a))

(AP Calculus AB)
dlf(x)] Ay _dy f( ) f(a) fla+h) - f(a)
y=r®= dx  acs0Ax  dx fla)= = e h
Defining Continuity at a Point Intermediate Value Theorm (IVT)
lim f(x) = f(a)

f:A- B, f(x) € C([a b])
(f@ <N < f(b)u(f(b) <N < f(a))
dc € (a,b) = f(c) =N

Squeeze Theorem

L'Hopital's Rule

If (h(x) < f() < g(0))  (limh(x) =limg(x) = L)

li f(x) 0 00 LHRule f'(x)
= lim f(x) =L cag(x) 0° o ~oa g'(x)
d n
[c] =0 [u’] = nu" v’ [c;u =+ cyv] =cqu’ £ ¢V’
dx_ dx
ProductRule = J[uv] =u'v+uv’ Chain Rule
tient Rule = [] = Y% (fog) W = [Fg@)]' = £ (g(w)g @’
Quotient Rule 2 R [e"] = e"u’ [b"]’ = (Inb)b"u’
sinu]’ = (cos wu’ , , ) ' , u’
[E:os u]]’ _ —((sin u))u’ [tanu]’ = (sec? u)u [lnu] = — [log,u]’ = inb)u
[cotu]’ = —(csc? w)u’ || [secu]’ = (secu - tanu)u’ [cscu]’ = —(cscu - cotu)u’
Derivative of the Inverse Tangent line Equation
ffA->BfeCA),f(x)#0 =3f1B->A y—f(a) =f'(a)(x—a)
_ 1 1 Li ization at (a, f(a))
(f 1)/(y) =— =— ,Vy €B 1ineariza ,
i) ) L(x) = f(a) + f'(a)(x — a)
u u’ u’
sinlu] = —— tan"lu sec lu] = ————
[ ] Vi—uZ [ I'= 1+u? [ : lulVuz — 1
[cos™1u]’ = —[sin"1u]’ [cot™1u]’ = —[tan 1 u]’ [csc™1u]’ = —[sec 1 u]
Newton’'s Method: f(x) ~ 0 Critical Point:x = c= f'(¢) =0 U f'(c) = DNE
F(x,) f"'(c) > 0 = local minimum (Concave Up)
Xnt1 = Xn — . n=01,.. |f(c)=0Uf'(c)=DNE{ f'(c) < 0= local maximum (Concave Down)
F'(xn) f"'(c) = 0 = inconclusive (Inflection point)

Mean Value Theorem (MVT)

Rolle’s Theorem: If f(a) = f(b)

f:A- B, f(x) € C([a,b]) nC'((a,b))

f:A- B,f(x) € C([a,b]) nC'((a b))
b
Ic e(ab):f()_% 3c €(a,b)=f'(c)=0
Position Vehicle at Rest Total Displacement
s(t), tp<t<t, t,e{t,...t J=v(;)=0 s(t,) — s(ty)
n-1 Average Velocity (V) | v(t) =s'(®) || a(t) =v'()
Total Distance Traveled = Z |s(tir1) — s(t| _ s(b) —s(a)
T b-a _ Speed = [v(®)|
Moving Away Moving Towards Speeding Slowing down
s()-v(t)>0 s)-v(t)<O0 v(t)-a(t) >0 v(t)-alt) <0




