12.2) Finding the derivative



Worked example

Your turn

The point A with coordinates (8,64) lies on
the curve with equation y = x2.

At point A the curve has gradient g.

a) Showthatg = }lli_r)r(l)(16 + h)

b) Deduce the value of g.

The point A with coordinates (4,16) lies on
the curve with equation y = x?2.

At point A the curve has gradient g.

a) Showthatg = }li_r)r(l)(8 + h)

b) Deduce the value of g.

Shown



Worked example Your turn

Prove from first principles that the derivative | Prove from first principles that the derivative
of 3xis 3 of 5xis 5

f(x) = 5x

f'Gx) = lim

fx+h) - fx)

h

- 5(x+h)—-5(x)
= lim

h—-0 h

~ 5x+4+5h—5x
= lim

h—0 h
_ i 5h
B hl—r>r(1)7
= lim 5

h—-0

=5




Worked example

Your turn

Prove from first principles that the derivative
of 3x? is 6x

Prove from first principles that the derivative
of 5x2 is 10x

f(x) = 5x*
ooy . flx+h)—f(x)
f'(x) = lim h
~ 5(x + h)? — 5(x)*
= lim
h—0 h
~ 5x2 4 10xh + 5h? — 5x?
= lim
h—0 h
~ 10xh + 5h?
= lim
h—0 h
~ h(10x + 5h)
= lim

h—0 h

= }ll_r)r(l)(le + 5h)

= 10x
[Ash = 0,5h — 0]




Worked example

Your turn

Prove from first principles that the derivative
of x*is 4x3.

Prove from first principles that the derivative
of x3 is 3x?2

flx) =x°
oy fOe+h) = fx)
fix) = Jim h

_ (x+h)P—()?
= lim

h—0 h
~ x3+4+3x%h + 3xh? + h3 — x3
= lim
h—0 h
~ 3x?h +3xh?* + h3
= lim
h—0 h
- h(3x?% + 3xh? + h3)
= lim
h—0 h
= ’llir%(3x2 + 3xh + h?)
= 3x?

[As h - 0,3xh - 0 and h? - 0]



