GRADE 12
Calculus — First Principles

WEBSITE NOTES
TOPIC:
()= i f(x+h)-(x)
h—0 h

e First principles.

Example 1

To differentiate from first principles (definition) use the formula below
e v S+ h) = fix)
f ()= |I_r2 h

Determine f (x) from first principles if f{x) = —3x°

fix + h)y=-3(x+ h)y
=3(x2+ 2xh + h?)

—3x? — 6xh — 3h* to get fix + h) we replace x with x + A and get

3(x+h)y
Expand the brackets and Make sure you multiply the -3 with each term in the brackets
. . : Tx+h)-fi . . . .
Substituting into f (x) = lim ’H%iﬂd the definition of the derivative gives
h—{
- . =3x—6xh-3P-(-3x) ., .
f(x) =lim sl ;.:;;'rﬂ :'h_,,w_\( ) f(x) =-3x%s0
f0 - N Take out a common factor of
— |jy —3x = 6h = 3i° + 3¢ h so you can cancel it with the
0 h h in the denominator.
As h goesto 0, —6x — 3/ goes
to —6x.
r h(— 6x — 3h)
= 1im
h
h—+{l
= lim (= 6x — 3h)
h—s{k
=—bx
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You can always expect a guestion to determine the derivative (f’(x)) using first

principles

Example 2 (Try Yourself)

1. Determine f/ (x) from first principles if f{x) =
2. Determine f (x) from first principles if f{x) =

Sxt—4x +2
2
x

(6)
(6)
[12]

Answers
1. fix+h) =5(x+h?—4d(x+h)+2
=5(x"+2xh+h)—4x—4h+2
=52+ 10xh+5h—4x—-4h+2 /
, - fet = fix) _ 5+ 10xh + 5B = dx —4h+2— (5~ dx +2
f(.\')thﬂr ;: ﬂr)ZIm) c o rn NG }/
h—=0 h—0
= lim 10xh +;Sh-‘— 4h J
=0 !
— lim h(10x J;)J‘: —4) s
]
=lim(10x+5h—4)/
B0
=10x-4/ (6)

2. fix+h)= =

x+h
f J t 2 2
. . flx+h)—fix) . x+h *
f(x) =lim—————=lim : ;j a4
fi—0 h—0
2 Ux+h
xix+h)  xlx+h)
1
fi—

2x—2x—2h

. x(x+h)
= lim ;—
1
fr—=
—2h
. oxix+h)
=1l - -
fr—= h
- —2h 1
lim xix+h) " h 4
i}
2
Ilrlrr} clx +h) v
2 _ =2
=) T 4 (©)
[121]
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