CONCEPT OF LIMITS :
ALET VP NS

Suppose f(x) 1s a real-valued function and ¢ is a real number. The expression Lim f(x) =L means that

f(x) can be as close to L as desired by maka

of f. as x approaches c, is L. Considerf(x)=x— 1/as x approaches 2.
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As x aproaches 2, f(x) approaches 1 and hence we hav
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x sufficiently close to ¢. In such a case, we say that limit
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Left-and Right-Hand Limits :

Right hand limit of a functionis that value of f(x) which function tends as x moves from right to number
'a' thatis RHL = }_1,1;1 f(x) = Iﬁ'i_?(} f(a+h) (where h>0)

Left hand limit of a function 1s that value of f(x) which function tends x moves from left to number'a’.
thatis LHL = Lim f(x) = %i)ug f(a—h) (where h>0)
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Existence of Limit :

If follows from the discussions made in the previous two sections that lim f(x) existsif lim f(x) and

x—a Xx—a

lim f(x) exists and both are equal.
x—a”

Thus, Iim f(x)exists< lim f(x)= lim f (i)/
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Determine the following limits.

(a) Lim f(x) ) Lim £(x) (¢ im f(x)
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The value of ,™, 1 [x] is-

(A) 1 (B) 2 (C) 4 D) Does not exist
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THE ALGEBRA OF LIMITS :

)

ILJ'J

Let. hm f(x)= I and lum g (x)=m. If i and m exist, then
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INDETERMINATE FORMS :

&
Indeterminant forms are —, o, PP, 0xw). 1. 0° and «°
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Note : (i) Here 0,1 are not exact, infact both are aproaching to their corresponding values.
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(i) We cannot plot o0 on the paper. Infinity (22) is a symbol & not a number It does not obey the
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laws of elementary algebra,
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EVALUATION OF ALGEBRAIC LIMITS :

Direct Substitution Method :

Consider the following limits:  lim f{x) and f(x) is continuous atx = a
x—a

then we say thgt lim f(x) =f(a)
x—)a-.-/ /

Evaluate : (i) Lim3x”+4x+5
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= 31+4+5
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When x — o DA

In this case expression should be expressed as a function of 1/x and then after removing mdetermimant

form. (If 1t 1s there) replace 1/x by 0.
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Find the value of i
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Whenx - o
In this case expression should be expressed as a function of 1/x and then after removing mdetermimant
form. (If 1t 1s there) replace 1/x by 0.
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Factorisation :

h(x)
If f(x) 1s of the form TX) and of indeterminate form

P
then this form is removed by factorising

0/‘

g(x) and h(x) and cancel the common factors. then put the value of x.
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Factorisation :

h(x) 0
If f(x) 1s of the form E and of indeterminate form 0 then this form is removed by factorising

cancel the common factors. then put the value of x.
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Rationalisation :
In this method we rationalise the factor containing the square root or cube root and simplify and then
put the value of x.
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ALGEBRAIC FUNCTION

=ma®'Jifa>0.neRandifa<0.n € Z.

. X -—
lim
x—a X-—a

¥ rl ﬁ -
Gin x-a" _ pg"
- lim X~ on —

x—a x® —32 n C—

x®-a™ m .
=—a

then the positive integral value of k 1s-

(A) 3 \(Bf 4 ©) 5 (D) 6

(s

ere the given Limit K-l
- a5 =5uU0
=k 5K=500 = ks58¥1=45 =k=4 K
h},g‘ﬁ.’ _
> 8up
g
K. 5 “:258p

\




TRIGONOMETRIC FUNCTION
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2x - ) B =
ind lim i L=% 4h.
Find x—Z cos X 0 Q_/
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EXPONENTIAL & LOGARITHMIC FUNCTION
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Find the following limits

X
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Find the value of following himuts
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Sandwich theorem or squezze play theorem :

/ x and lmf(x)= limg(x) Then
X—a X—a

lim hix)= limg(x)or limf(x) | : — — \
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L’ Hospital's Rule :
——_____'_‘-‘-_.____

. flx) .. f(x)
If f(x) and g(x) are function of x such that f{a) = 0 and g(a) = 0. then im ——==lim

(x) x—=a g'(x)
Here f'(x) and g'(x) both are differentiation of f(x) and g(x) w.rt. x.
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Forms 0 * = and « — =, reduced either to/ form o or —for using L. Hospital's rule

0 :
0°, 1, «° such types of form can be reduced to 5 Ol'éby taking log of the given limit.




