DERIVATIVES |1
Product Rule and Quotient Rule

Product Rule:
The derivative of the product of two differentiable functions f(x) and g(x) is given by:

ST 9001= F(08'09+ 900 F'(¥

Quotient Rule:
The derivative of the quotient of two differentiable functions f(x) and g(x) is given by:

i[f(x)}: g(x) ') = F(x)g'(x)
dx | 9(x) LI

Tips for Remembering:

call f(x) > Hi

the derivative of Hi called dHi
call g(x) > Ho

the derivative of Ho called dHo

So the new way is:

Product Rule %(Hi)(HO) = (dHi)(Ho) + (Hi)(dHo)

Quotient Rule i[ (Hi) } _ (Ho)(dHi) — (Hi)(dHo)

dx | (Ho) (Ho)?

Example 1:
y = (3x* —5x)° - In(x)

Let,
Hi = (3%* - 5x)° and Ho = In(x).

Then,

dHi = 5(3x? - 5%)* (6x-5), and dHo = (lj
X

a 5(3x* =5x)* - (6x —5) - In(x) + (3x* —=5x)° (1j
dx X



Example 2:
- 4x

32 +2

Let,
Hi = 4x and Ho = 3x% + 2

Then,
dHi = 4 and dHo = 6x

dy  (3x* +2)4)- (4x)6x)

dx (3x2 +2f

Example 3:

Let,
y = (2x* =3x% +x)(x? —x +5)

Then,
Hi=2x*-3x*+x and Ho=x*-x+5

dHi =8x®-9x? +1and dHo =2x -1

dy_ (8x3 —9x?2 +1Xx2 —x+5)+(2x4 -3x° +xX2x—1)

dx
Example 4:
Let,
z —
y= X 23x+1
x“ -1
Then,

Hi=x?-3x+1 and Ho=x*-1
dHi = 2x —3and dHo = 2x

dy (¢ -1f2x-3)-(x* -3x+1)2x)
dx (x2 —1)2
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