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Calculus

Derivatives using Rules
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So we have done many derivatives dlreadydaumbersom® longsteps to get to a general form of the
gradient of a curve. Let us investigate the relationship and see if we can discover an easier way to do
derivatives.

f(x)= 1x?+1 f'(x) = 2x
f(x) = —x?>+3x —2 » f'(x) = —2x+3
g(x) = 1x3 g'(x) = 3x*
h(x) = §= x 1 h'(x) = —1x~%= —x—lz
p(x) = \/§=x% p'(x) = % x_Tl
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(x) = ax™ — f'(x) = anx™1

Example 1: Determine the following

(@ Dyf2x’] = 2x3x° (b) f'(x) if f(x)=3x?

f(x) = 6x

(&) o ify==x* (d) Dy [5x] =5

LY — 43
dx
(&)  -{12]=0 (f) @ if gy = =
gx) = = x5
g'(x) =3x* §x5=3
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If the variables are in the denomind?3F SPIATAINCS6T 2151 W& Use the LAWS OF EXPONENTS o

help us find the derivative.
Example 2: Determine f'(x) Exponent Rule Examples
« b_ _ath c3.c5=c3 35.3!=3l3
(@) f(0) = f1(x) = —2x73 sl 557 =5'(5) = 5"
xiz —2 d' b = (ab)* 2.3'=6" 12’ =2".3
= X e
x3 a 25 1 10
; il el i
) 7= 5 =37t =1 Ft | )
== b) b 2 ¢ \9) \3
X
11 _3 3 _4 @Y =a” =(a) (3%)' =3*=3" =3 =3
() fW)= —==-x" f'(x) = — x~
2x3 2 2
_ =3 e .3.)4:(3)2:1 g
2x4 % 2 3 9 x*
277 =327 =(27) =3* =81
(d) f(x) — 2_x6 — 2x3 f/(x) o 6X2 x% =(/;T=({/;) 5= %
— x3 - - x' ' =x""=x
3*+3'+3'=3.3'=%

a&+a"+a =3a"
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3¥4+3°+3=3.3=3"
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(@) f(x)= Yx=x

(h) f(x) =

Sral
IS

= 3x
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F) = —2x Always
" Write final
- answer as a

) =5 x
-~ |POSITIVE
EXPONENT
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Example 3 : Determine d—i’ if
(a) y=3x?>+2x—5 %=6x+2
(b)y = x3 — 2+ = D324 9053 _ 2
x2  33/x dx 9
2 10 2
= x> —5x"%+— =3x*+ 5 — =
3x3 9x3
-1
= x3 —5x 24 2L ——r
3
d
(c) y= m?x + 3 —+/5 d—z=n2+0+0
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HOMEWORK:

Exercise 3 page 94
(a) & (b)
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