Calculus 3.1

There are three different formulas to find a derivative.
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The first method, finds the derivative at any point. The second two methods create a

derivative at a certain point.

Find the derivative of f(x) = v4x + 1 at x = 2 using all three methods.

- Vad(x+h)+1— Vix+1

li

h—0 h
lim VA(c+R) +1—4x+1 /4 (x+h) +1+V4x+1
h-0 h aGe+h) +1-+vax+1
4(x+h)+1—(4x+1) _ 4h

lim = lim
=0 Ja(x+h) +14+ Vax+1) "Or(J4(x+h)+1+ Vax+1)

4 4 4 4

= whenx =2 =
VAG+h)+1+/4x+1  2vV4x+1 2JE2)+1 6

llmh—»O



Nrr

x—2 X —2

VIXT1-3 VAT 1+3

o J42+h)+1-3
lim

h—-0 h

lim

x-2 X =2 Vax +1+3

y 4x+1-9 _
M2 ) (Vaxiie3)
li 4x—8 _
M2 ) (Vaxiie3)
lim 4(x-2) _
M2 o) (VA 1+3)

4 2

4
lim, , ————=-=-
2 (VEx+143) 6 3

J4a2+n) +1-3 Ja2+h) +1+3
h

h=0 42+h)+1+3

4(2+h)+1-9

}ll—r}% h(y/4(2+h)+1+3)

8+4h+1-9

llzlir(l) h(/4(2+h)+1+3)

. 4h
o s

4 2

lim———=-=
h—0+/4(2+h)+1+3 6 3

All three formulas give the same answer.

Find the derivative of f(x) = g at x = 1using all three methods.
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In a piecewise function, if the derivative approaching from the right side of the value does
not equal the derivative approaching from the left side of the function, the derivative does

not exist.

Let’s get ridiculous:
Find y’ with y = (3x — 1)* at x = 2 using any of the above three methods.

Use the second method.
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