83-2 The Product and Quotient Rules

A
I. Product Rule
(fg)=f'g+fg’
ii. Quotient Rule
f, f'g-fg'
(Y=
g
Proof of (i) :
¢ vt fand g are differentiable.
F# o (fg)=f'g+fg'.
(fg)'(x) = lim f(x+h)g(x+h)—f(x)g(x)
h—0 h
i 3T (X+h) = £ )1+ T ()[g(x+h) — g (X)]
h—0 h
(& e+ " f(X)g(x+h))
Since f and g are differentiable, and, hence continuous, the limit above
exists and equals to f'(x)g(x) + f(x)g'(x).
Remark :

iii. (fgh)'= f'gh+ fg'h+ fg'h

Question : Why formulas such as (i) & (iii) are “reasonable” ?
(FrE f.0,h LIaEimangds) > 3 @ (i)fe(iii) L& =25)
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Example 1 :

Let f(x)=——"" find f'(x).

X—3X\/;
Jx

Solution :

[

1
f(x)=x2-3x= f'(x):%x 2-3

Example 2 :

Let Nﬂ=4MT3=—3deflG&Qj
dx | X

X=2

Solution :

i(@j _h)x=h(x)| _-3x2-4_ 5
dx{ x J_, x? ez 4 2
Example 3 :
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Let u(x) = f(x)g(x), V(X)=M-
9(x)
(@) Find u'(@).
2
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(b) Find v'(5).
Solution :

@ uv@=[fOgOI=f'Og®)+ f@)g'@)=2x1+2x(-1)=0.

1 2
= f'(5)g(5)- f(5)g'(5) _ [_3j><2—3><3

b) v'(5 —-_c
Oy Ve 9O 7 3
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