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2. Differentiation

* Derivative
Definition: The derivative of the function f(x) with respect to the variable x is the function
f'whose value at x is

fx+h)—f(x)
h

f'(x) = lim
Provided the limit exists.

* Different Rules

1. Derivative of a constant
, d
Suppose y = c then y’ = d—z =0

* Example: find y’fory =5
2. Integer power of x
Ify = (x)"

, _ d _
Theny' = d—z = n(x)"1
 Example: find y’ for y = x?



2. Differentiation

3. The constant multiple
[f u is differentiable function of x and k is constant, then

d d
 Example: find y’fory = 7x*

4. The sum and difference

fy=uxv
o du v
Theny _dxidx

 Example: findy’ fory = 3x% + 4x — 4



2. Differentiation

The product of two differentiable function u and v is differentiable, for y = u. v, then

dy_d( = dv_l_ du
dx dx wv _u'dx vdx

o Example: find y, for Yy = i(xz + i)

If u and v are differentiable at x and if v(x) # 0, then the quotient u/v is differentiable
at x, and P P
u v

d (u)_ Vix ~ Udx
dx \v/) 2

t2—1
t2+41

* Example: Findy’ fory =



2. Differentiation

* Second and higher order derivatives

d
The derivative y’ = = =Y s the first derivative of y with respect to x, the first derivative
may also be a differentiable function of x, if so its derivative is second derivative

”_d’y_d(,)_d dy
Y _dx_dxy ~dx \dx

Or it may be Third derivative

mr __ d dzy
Y ~dx \ dx?



2. Differentiation

* Example: find the first and second derivatives
1. s=5¢t3—3¢t>
2. w=3z"—7z3+ 21z?

Example: Find y’ for

2oy=(x+)(x—2+1)

2y = -

(x2-1)(x%+x+1)

3 r=2(\/i§+\/§)

 Example: does the function y = x* — 2x? + 2 have any horizontal tangent? If so,
where?

* Example: find the equation of the tangent to the curve y = x + % at the point (1,3)



Examples:

_x4 3 2
Y= Tt A
t? + 5t —1




For next lecture we will learn

* The derivatives as a rate of change
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