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Limits and Derivatives Formulas

1. Limits Power rule
Properties d (xn) —
if lim £ (x) =/ and lim g(x) =m, then dx
x—a x—a Chain rule
lim| f(x)X g(x)|=Ilxm d , ,
lim| ] (7 (g() = (s0)g'o
lim[ f(x)-g(x)]=1-m
x—a Common Derivatives
limf(x):i where m #0 d(c)—O
g(x) m dx
limce- f(x)=c-1 d
x—a —(.X) =1
. 1 dx
lim =— where [ #0 d
=a f(x) — (sinx) =cosx
dx
Formulas
d )
Ly —(cos x) = —sinx
lim(1+—J —e dx
X—o0 n
i(tanx) = =sec’ x
dx Ccos” x

1
lim(1+n) =e

X—00

— (secx) =secxtan x

lim > = dx
xX— X
tan x i(csc x) =—csceotx
lin(} =1 dx
xX— X
1 i(cotx)z— 5 =—csc” x
lim COsSX=" _p dx sin” x
X—> X
n___n i(sin_l _x) = 1
lim =na"" dx 1-x*
xX—a XxX—da
"—1 i(cos_1 x) __
lim =Ilna dx 1— 52
x—0 X 1
i(tan_1 x) =
: - dx 1+ x?
2. Common Derivatives J
Basic Properties and Formulas I (ax) =a'lna
(¢f) =¢f' () i(ex):ex
, dx
(f+g) =fW+g'(x) =L xso
Product rule dx x
’ , , d
(fg)=rfg+fs ~(infx)=—, x=#0
i I
Quotl,ent rule i(log x) o .
[ij _fe-f-g dc' o xna’
8 g2
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3. Higher-order Derivatives

Definitions and properties
Second derivative

, _d(dy) d’y

1= a(aj Tae

Higher-Order derivative

’

f(”) — (f(”*l))
(f+g)" =f"+g"

(f—g)" =r"—g

Leibniz’s Formulas

(f-g) =f"g+2f g'+1g"
() =" g+3f" g +3f g+ f 8"
n(n—l)

(1172) ’” (n)
+...+
A g

(f-8)" =g +nf" g+
Important Formulas

(xm )(”) — m! xln*ﬂ



