Relationship between the limit and one-sided limits

li_r};f(x)=L = 1;1fnf(x)= 1me(x)=L 1imf(x)= limf(x)=L = )1ir»r{}f(x)=L

lim f(x)# lim f(x) = lim f(x) Does Not Exist

Properties
Assume lim f'(x) and lim g (x) both exist and ¢ is any number then,
1. & =cli lim £ (x
xlg}[cf(x)] c:}}}f(x) 4. lim {f(x)} 2 (=) provided limg(x)#0
g(x)| limg(x) wa

> il D2e@]ins (O Himel) syl 1T - i (0]

3. tim[f(x)g(x)]=lim/(x) limg(x) 6 lLm[{/f(x)]=4ftims(x)

v L’Hos_pital’s Rule
Derivatives ) 0 f(1)
Definition and Notation If lﬁl}mj or }}E}ﬁ 7o then
+h)-
If y = £ (x) then the derivative is defined to be f(x) = i/ A1 (3), tim ) i ) i o mumber,  or o
h->0 h
X=a g(x) x—=a g ( )

Function Rule to Use Derivative

3 The derivative of a
y=c (constant) constant is zero y' =0
y =xn Power Rule y’ = nxn1

= f(x)g(x) Product Rule y' =f(x)g(x) + f(x)g'(x)

_f® . »_ 080~ f(X)g )

=90 Quotient Rule 9 (x))
y = (f(x))n Chain Rule y’ = n(f(x))1(f ‘(x))
y =sinu Trig Derivative y =u’ cosu
y =cosu “ “ y'=-u'sinu
y=tanu “ “ y' =u’sec2u
y =cotu “ “ y'=-u’'csczu
y =secu “ “ y'=u’secutanu
y =cscu “ “ y'=-u'cscucotu
y=Inu Natural Log Rule y’ =u;,
y = eu Exponential Rule y' =u'eu
y=av (aisaconstant) | Exponential Rule y’'=avu’ln(a)




y=arcsinu/y=sinlu | Inverse Trig Func Rule , wr
y 1-u?
y=arccosu /y=coslu |Inverse Trig Func Rule ’ wr
y=- 1-u?
y=arctanu /y=tanlu | Inverse Trig Func Rule y = uf
1+u
**Note: “u” = “f(x)” instead of u being a single variable, it is considered a function.

Implicit Differentiation
Find y' if e +x’y* =sin(y)+11x. Remembery = y(x) here, so products/quotients of x and y

will use the product/quotient rule and derivatives of y will use the chain rule. The “trick” is to
differentiate as normal and every time you differentiate a y you tack on a y’ (from the chain rule).

After differentiating solve for y'.

Additional Things to Remember:

sinx cosXx
SOH CAH TOA = tanx —— = cotx
cos x sinx
CSCcx = Secx =
sin x cosx
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