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Definition and Examples

The concept of Limit, introduced in Chapter 2, is used to define the derivative of a function as:

The derivative of a function Yy = f(X) with respect to the independent variable X at a point
X =ais:

| lim f(a+Ax)-f(a)
f'a)= AX
AX—0

or in general form,

f(x+Ax)— f(x)
AX

f-(x)zg_y:“m
X AX—>0

provided such limit exists at a given value(s) of X. Notation h is also used instead of AX .

Note:
f '(a) is called slope of the tangent line to the function f(X) at point (a, f(a)).

Example 1:

Find the derivative of f(X) = x? —x+1 at X =2 using definition.
Solution:

f(x+Ax)=(x+ Ax)* = (x+ Ax)+1

f(x)=x>-x+1
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FOxrax)- f(x) _ fim 2X* AX—AX _
AX AX

AX >0 AX =0

2Xx—1

: dy lim
f .
)=

f'(2)=(2*2)-1=3

This is the slope of tangent line at point (2,3).
Equation of the tangent line at this point is:

y-3=3(x-2)

or

y=3x-3
Example 2:

Find equation of a tangent line to function f (X) =x% —x+1 at point (2,1) .

Solution:

As you notice, X = 2 but the point is not on the curve f (X) hence the previous rule does not

apply.

Note:

If a point with Xand Y values is given, then you must check if the point belongs to f(x)

or not before any attempt to find the slope or /and tangent line.

Example 3:

X —_
Find derivatives of f (X) =

_ 1
at points X =1,——
2x+1 2
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f(x+Ax)— f(x)

o)==
X
AX— 0
f(X+A ): (X+AX)—1
2(x+ Ax)+1
x-1
f =
(X) 2x+1
. dy 3
f(X)=—=——=
) dx  (2x+1)°

f '[—Ej L W W1 o = undefined
( 0

Note:

1 1
Theline X = —E is called vertical asymptote and the point X = _E is called an infinite or

1
non-removable discontinuity. Also, line y = E is called horizontal asymptote.

Example 4:

Find derivative of f(X)= Sinx using definition of derivative.

Solution:
f(x + Ax) = Sin(x + Ax)

f(x) = Sin(x)
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f(x+Ax)— f(x)
AX

f-(X):d_yzlim

ax AX >0

| dy lim Sin(x + Ax)— Sin(x)
f (X)=d—= AX
X
Ax—0

_lim (Sinx )(CosAXx) + (Cosx )(SinAx) — Sinx
AX
AX =0

— lim (Sinx )(1) + (Cosx )(SinAx) — Sinx

AX
AX — 0
e (Cosx)(SinAx)
AX
AX >0
f'(x)=lim (Sinax), Cosx = Cosx
AX
AX — 0
Note:
lim SINAX 1
AX
AX =0

The same approach could be used to verify the derivatives of other Trigonometric Functions.

Page 5 of 5
Copyright © 2003-2004 preptests4u.com. All Rights Reserved.

This Academic Review is brought to you free of charge by preptests4u.com. Any sale or
trade of this review is strictly prohibited.




