DERIVATIVE OF THE FUNCTION f(x) = x™

) ’ _q: f(x+h)—f(x) T (x+h)t—x™
Iff(x)=x then fl(x) = ;llz:rcz) — ;g% —

But: a®—b"=(a—b)(@ " +a"%b+a"3b%+ -+ a?b" 3+ ab™ % +b"1)

Proof:
an1 a®2p  a"3p% .. a’p™3  aqb™? pn-1
a a™ a=2p a2hi=2 | g2pR=2 | gpr—1
-b | —a®%b —a3p3 | —q2pR=2 | _gpR—t | _pn

(the terms of same colour cancel each other)

Therefore:

o) = & (x+h=—0)[(x+R)" T+ (x+ )" 2x+ (x + )" 35+ + + (x+ h)x™ 2 + 2™
f1G0) = fim i

) = A+ )" P+ (e + )" 2x+ (e + )" x4+ + (x + B)x™ 2% + x™71]
f1G) = fim i
f'(x) = iirgl[(x + )T (e + )i+ (x + D)3+ + + (x + A)x™2 + x™71
fl(x) = éli_r){)l{[x"‘l + he ()] + [ + hey, (O] + [+ hey ()] 4. 4] ]

+ X"+ e (0] + XM
where &, &, &3, ..., &, are all functions of x.

f'(x) = }li_r)r&{n X x4 X [g,(x) + £,(x) + e5(x) + -+ &,(X)]}

So f'(x)= nx™ 1 asthe term i X [2,(x) + &,(x) + &5 (x) + - + £,(x)] tends towards 0.
Therefore if f(x) =x" then f'(x) = nx™1
Example: if f(x) = x© then f'(x) = 6x°

This rule can be extended when n is NOT an integer.

1 1

6 7/x6
7x7 7Vx

. 7 1 , 1 14 1 =6
Example: if f(x) = Vx = x7 then f'(x) =cXT =X =
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DERIVATIVE OF A FUNCTION MULTIPLIED BY A CONSTANT
DERIVATIVE OF THE SUM OF TWO FUNCTIONS

Derivative of a function multiplied by a constant f(x) = k g(x)

Iff(x) =kg) where £ is a constant

f(x+h)—f(x)_l. kg(x+h)—kg(x)_kxl, glx+h)—g(x)
iy h - iy h B

fG) =lm kxg'(x)

Therefore if f(x) =k X g(x) then f'(x) =kxg'(x)

Example: if f(x) = 3x then f'(x)=3

Derivative of the sum of two functions f(x) = g(x) + h(x)
If f(x) = g(x) + h(x)

fatm)—fe) g+ n)+hGx+ D]~ [g(x) + h(x)]
P =im

fe =l pakt i

, . gx+h)—gx)+h(x+h)—h(x)
£ = fin h

gx+h) —gx) 4 limh(x + h) — h(x)
h—0 h

fCx) =lim

Therefore if f(x) = g(x) + h(x) then f'(x)=g(x)+h'(x)

Example: if f(x) = 4x + 2 then f'(x)=0MAx)'"+2)'=4+0=14
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