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Eg: i lim/X*2|_1+2_3_1
x—L X+5 145 6 2

3x+5 3x2+5 645 11

. [x?42x-5| 2242x2-5 4+4-5 3
. lim = — _
X—2

2 )2 _ _
il | X3 +2 _ (27 +3x(-2)+2 _4 6+2_0_,
X—>—2 X+3 -2+3 1 1

iv. lim (3x+2)(x2 +2X)=(3><3+2)(32 +2><3):(9+2)(9+6)=11x15=165
X—3

Evaluation of lim —= 00 , Where lim f(x)=0 and I|m g(x)=0
x—a g(x X—a
f(x) 0 _ _ . . .
m ——==—,when lim f(x)=0 and lim g(x)=0, is known as indeterminate form.
x>adg(x) O X—a X—a

The form % is called indeterminate form.
[Note The other indeterminate forms are 2 Oxoo, wo—o0, 0°, 1 and ﬁ@ U ]

We cannot find the limits such functions directly. Thfe&@‘hods are used to find the limits:

1. Factorization Method "( Om " l’(
a) Factor \Nr and denmga@ azeancel the common factors from the numerator and
%ﬂlnator

b) Be sure that the limit of the resulting denominator is hon-zero.

c) Apply quotient rule of limit.

2 —
E.g.: Evaluate lim N
x—>3 X-=3 0

_ fim X=2x=3)_ lim(x—2)=3-2=1
X—3 X—3 X—3

2. Substitution Method:

In this method, put x=a+h.As x—>a, h—0.Then lim —= 100 lim M. It can be simplified
x—>a 9(x) h—0g(a+h)
by cancelling the powers of h and can be simplified.

. sin i
E.g. Evaluate lim > x_sinz _0

xox 7—X nx—m 0
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3. Product rule: If uand vare functions of x, then derivative of the product of two functions is equal to

first function x derivative of the second function + (plus) second function x derivative of the first
function.

. d d d
e, d—x(uv) = u.d—x(v)+ v.d—X(u)

E.g. i y = eXsinax
. esxi(sin 4x)+sin4x.i(e3X)
dx dx dx
= e cos 4x. 4+sin4xe®.3 = e¥(4cos 4x+3sin 4x)
ii. y = x2 tan x
o _ed —(tan x)+ tan xi(xz)
dx dx dx

:x2 sec2 X+ tan x.2x :x2 sec2 X+2Xtan X

Corollary of product rule: ﬁa\ C
Ifu, vand ware functions of x (thfﬂ ve— (&n{w —(u)+ uw. —(v)
E.g. -‘( O -ﬁ

y= xetanx

ng\l lianx) ‘)ﬁg@x an

=X e sec x+e tanx2x+x tan xe”*

=xe*¥ (xsec2 X+ 2tan x.+ x tan x.): xeX (xsec2 X+(2+x)tan x.)

4. QUOTIENT FORMULA: If uand vare any two functions of x, then quotient of two functions is

equal to (2" function x derivative of the 1% function minus 1% function x derivative of the 2™
function) divided by square of the 2™ function.

d d
o d(u =v.&(u)—u.&(v)
7 dx v v2

. _ Sinx+Cosx
Eg.:y = JnXx+Cosx,
Sinx —Cosx
(sinx —cos x).i(sinx +008 X)— (sin x + cos x)i(sin X —C0S X)
dy - dx dx
dx (sinx —cos x)?
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