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Differentiation
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Definition
The derivative of the function f is the function f’ given by:
flx+h)—f(x)
h

The domain of f 1s the set of all x’s for which this limit exists.

f'(x) = lim
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By using limit find the derivative of the function 75
f(x) = +/x at unspecified value of x:
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The Power Rule
S re—liddian > 0

For any constant ¢ i(x) =1, i(c x)=¢

dx dx
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Find the derivative of |
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C) f'() 3 f0) = ™ = 2% + sin 2
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| If f(x) = 2x* — 3x find the value of lim
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Product Rule
~EEV B ks g ustsacindl At

d
—[f@) g®)] = f'@) gl + F() g @)
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Example calsy’ ay = (3x —5)(x?% + 2x)
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Quotient Rule
~EEV B ks g ustsacindl Al

d V(X) _ _f()elx) — flx)g (x)
dx [g(x) [g(x)]?

B Rsisg(x) # 0/
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3x—5
4x + 2

Example calsy' ay = Vs
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_ A hix) = f( ) = sl 1(2) ) epunld
Jasl alosy «J:VJ_Jg(x ) #0 |

x | f)|f(x)|8(x) |80
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y = (Bx + 2)(x* — 2x) w=befval3(0,6)
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Example  cals b copud/| vibewsddol £aleoy Bes
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1+ x2
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Chain Rule
If g is differentiable at x and f is differentiable at g(x), then

d ! !
—[f(g)] = () g'@)

leave inside alone

d derivative of derivative of
ax | (g()] = (OUTSIDE function,)- INSIDE

function
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(\/f(x))’ atx =2,if f(2)=4,f'2)=1
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The Derivative of an Inverse Function

If f is differentiable everywhere on its domain and has an
inverse function g = f~1, then

for all x in the domain of g, provided f'(g(x)) # 0
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? Il Bambog 0] f(x) = Va> + 2x3 + 2x — 1 A
} ot alaiadencg 10 ] g(x) s0vu £eubig’ (4)oo

Able () = VxS +2x3 +2x —1 Wil calsiy

Solution ’ \ Recall:
g'(2)/ e ol g 1S , 1
gx)' =—
f'(g(x)
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