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<br>

(1] Introduction :

<br>

5. Function & Limit

<br>

The development ofabstract form of mathematics led to the

<br>

development of algebra.

<br>

(2] Relation :

<br>

FUNCTION

<br>

But if we take a subset R, = {(1, 4), (3, 2),(5,,2))of

<br>

A x B, then there is an order pair containing allthethre

<br>

Mathematics began with number system and i arithmatic. element 1,3 and 5 of set A in R, and there is one and onlyone

<br>

For example, A = {1, 3, 5} and B = {2, 4}

<br>

A x B= {(0,2), (1, 4), (3, 2), (3, 4), (5, 2), (5, 4)}|

<br>

Now consider a subset R {(1, 2), (5, 2), (5, 4)} of

<br>

Ax B, then R is called a relation from set A to set B.

<br>

[3] Function :

<br>

Function is a special type of relation.

<br>

Set theory developed to provide a basis for the

<br>

various branches of mathematics and as the development

<br>

increased an important concept of function developed.

<br>

rench mathematicianDescartes? used theverd sfuof:AB is calleda function.

<br>

tion' first time in the year 1637. At that time he had onlyfeet A with the unique element of set B is calleda

<br>

In other words, any correspondence conncecting each

<br>

referred to x", n e N. Janmes Gregory gave the definition of a

<br>

function in 1667. In 1673 Liebnitz gave the defintion of a

<br>

function in the context of the co-ordinates, the slope of a

<br>

tangent and the slope of a normal at a point on a curve as a

<br>

quantity varying at every point. In 1734, Euler introduced the

<br>

notation for function. The definition of a function used now

<br>

a days was given by Dirichlet. George Cantor gave definition

<br>

of a function with the help of sets. Thus many mathemati

<br>

cians have contributed to the development of function.

<br>

Suppose A and B are any two non empty sets and

<br>

RCAX B is a relation from A to B. If this relation R satisfies

<br>

the following conditions, then it is called a function.

<br>

(1) For each element of A, there should be an order

<br>

pair containing that element in R.

<br>
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<br>

(2) For each element ofA, there should be an unique

<br>

order pair containing that element in R.

<br>

such pair for each element. Thus this relation

<br>

In the example shown in the section 1.7, relation R =

<br>

(1, 2), (5, 2), (5, 4)}. Here, there is no any order pair

<br>

containing an element 3 of set A in R. Thus it is not a

<br>

function.

<br>

follows :

<br>

(Mathematlcs &

<br>

function from set A to set B.

<br>

14]

<br>

Thus the definition of a function can be givenas

<br>

IfA and B are any two non empty sets, then any subset cach order pair of relation f. The range of a function fis

<br>

of A x B is called a relation from set A to set B.

<br>

always a subset of the codomain of the function f. ie.

<br>

Rc CoD,

<br>

Suppose A ,B÷, fc (A x B)

and f# . If for:

<br>

xeA, there corresponds a unique order pair (*, )e fthe

<br>

SoltSkilN

<br>

and

<br>

R, isa function.

<br>

We have discussed about 'relation' in the abovetopic. we can understand the concept of function.

<br>

Function from set A to set B is written as f: A- Band

<br>

read as 'Function f from set A to set B.!

<br>

Set A is called the domain of the function f: AA

<br>

and it is denoted by D,.

<br>

Set B is called the codomain ofthe function f:AB

<br>

and is denotcd by CoD.

<br>

Set {y |(x, y) e f} for thefunction f: A B is called

<br>

the range of the function and is denoted by R,.

<br>

Thusthe range is a set formed by the second element of

<br>

Understanding of function by Venn

<br>

diagram :

<br>

We know that a set can be represented as Venu

<br>

diagram. By representing set A and set B as Venn diagra

<br>

and correspondance between their elements by arrow (-)

<br>

(R

<br>

Four different relations between the set A={a, D, 41

<br>

set B={p,g} are shown in the following figure.

<br>

(b)

<br>

B

<br>
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<br>

(c)

<br>

the form of set as follows :

<br>

f= ((a, p), (6, )}

<br>

Fig, 5.1

<br>

Relation shown in the figure 5.1 (a) can be written in

<br>

not a function.

<br>

Here from the figure 5.1 (a), it can be seen that there

<br>

isno arTow from element c of the set A. i.e. an element c

<br>

ofset A is not associated with any element of set B. Thus fis

<br>

Relation shown in the figure 5.1 (b) can be written in

<br>

the form of set as follows.

<br>

g={(a, p), (6, q), C, p), (c, g)}.

<br>

h= {(a, p), (b, p), (c, q)}.

<br>

(d)

<br>

Relation shown in the figure 5.1 (c) can be written in

<br>

the form of set as follows.

<br>

B

<br>

If we represent this relation using Venn diagram as

<br>

shown in the above figure, then it can be seen that there is no

<br>

Here, it can be seen that there are two arrowe fromaarrow from an elemeit 4 ofthe set M. i.e. An element4 of set

<br>

element c of set A. 1.e. element c is associated with tuMis not associatedwith any element of set N. Thus there is

<br>

elements of set B. Thus relation g is also not a function. no order pair containing 4 in g. Thus relation g is not a

<br>

function!

<br>

(={(a, p), (b, p), (c, p)}.

<br>

Relation shown in the figure-5.1 (d) can be written in

<br>

the form of set as follows.

<br>

Solution : Here, relation

<br>

Here, also it can be seen that there is unique arrow

<br>

from each element of set A. Thus t is also a function.

<br>

(Note : To determine whether the given relation is a

<br>

Tunction or not using Venn diagram, we have to concentrate

<br>

only on the set A. There must be an unique arrow from each

<br>

element of set A.)

<br>

Example-1:IfA= {1, 2, 3, 4}, B= {15, 16, 17, 18, 19} and

<br>

Telaion f={(1,16), (2, 19), (3, 15), (4, 18), (2, 15)}, then is

<br>

f:A B a function ?

<br>

Here, it can be seen that there is unique arrow from is a function then find it's domain, codomain and range.

<br>

each element of set A. Thus h is a function.

<br>

Fig. 5.2

<br>

I{4, 16), (2, 19), (3, 15), (4, 18), (2, 15)} is given

<br>

16

<br>

17

<br>

>18

<br>

19

<br>

IIwe represent this rclation using Venn diagram as

<br>

shown in the figurc 5.2, then it can bc sccn that there are Wo

<br>

arrows from an clement 2 of the sct A. i.c. There are two

<br>

order pairs (2,19) and (2, 15) containing the clemcnt 2 of set

<br>

A. Thus the giveu relationfis not a function.

<br>

Example-2 : If
M (-2, 1, 4), N (2, 3) and relation

<br>

8={(-2, 2), (1, 3), then isg: M - Na function ?

<br>

Solution: Here, relation g = ((-2, 2), (1, 3)) is given.

<br>

1

<br>

Fig. 5.3

<br>

Example-3: IfA
= {2, 3, 4}, B= (5, 7, 9, 11} and relation

<br>

h= {(2,5), (3, 7), (4,9)}, then is h : A Ba fuction? Ifh

<br>

Solution: Here, relation h = {(2, 5), (3, 7), (4, 9)} is given.

<br>

h

<br>

b5

<br>

7

<br>
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<br>

9

<br>

11

<br>

Fig, 5.4oh

<br>

It can be clearly seen from the set form and the above

<br>

figure of relation h that every element of set A is associated

<br>

with the unique element of set B. Thus h:A B is a

<br>

function.

<br>

D,= Domain of functionh=A= (2, 3, 4}

<br>

CoDh = Codomain of functionh = B= (5, 7,9, 11}

<br>

The range of function h is the set of all those elements

<br>

of set B which are associated with the elenments of set A. In

<br>

other words the set of the second eleent of all the order

<br>

pairs in h.

<br>

Thus R, = Range of function h = (5, 7, 9}

<br>
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<br>

Many times a function is expressed using formula Example-4 : IfA
= (-1, 0, 1, 2), B (1, 2, 3,.,5})and

<br>

For example, Let f:A B,f= (2, 5),(3,7), (4, 9)) Solution : Here f:A B, &)= r + 1, wherc x €
A and

<br>

f:A B, f(1)=+ 1, then is f: A -> B a functlon ?

<br>

instead of set fom.

<br>

be a function, where A = (2, 3, 4) and B = (5, 7,9, 11}

<br>

Here, wve have used order pairs to show the associa

<br>

tions of element of set A with the elements of set B.

<br>

This method is easier if the number of elements in set

<br>

A is less. But when the number ofelements in set A is very

<br>

large, it becomes tedious or impossible to write the order

<br>

realtion between the elements of the two sets is represented

<br>

by a general rule.

<br>

For exarmple, in the function given here, elements 2, 3

<br>

and 4 of thesetA are associated with elements 5,7 and 9 of

<br>

set B respectively. Now this relation can also be represented

<br>

by the following general rule.

<br>

pairsthat associates every element of set A with the elements that which element of set A is associated with which element

<br>

of set B. At such times it is easier and more effective if the of set B, which is shown below inthe form of diagram.

<br>

Relation :The element x oftheset A is associated with

<br>

the element 2x + 1 of set B.

<br>

Here x is an element of set A. So the values ofx are 2,

<br>

3 and 4.

<br>

If we takex =2, then according to the above relation|

<br>

the element 2 of set A is associated with an element 2(2) +1

<br>

=5 of setB.

<br>

The above relation can be expressed using notation as

<br>

follows :

<br>

f:A B

<br>

f(«) = 2r + 1

<br>

Here x E A and f(x) =2x + 1 e B

<br>

f(r) e B.

<br>

Thus if functionf: A B, fx) = y, then an element x

<br>

of A is associated with the element fx) =y of set B by the

<br>

function f.

<br>

Here y =fx) is called

<br>

the image of x and x is called

<br>

the pre-image ofy=fx).

<br>

Fig. 5.5

<br>

B

<br>

1T we take x = 3, then the element 3 of set A is Example-5 : If A = {1, 2, 3}, B = (2, 3, 7, 8, 9) and

<br>

associated withan element 2(3) + 1=7 of setBand if wetake:A B, f(x)=x*+x+1,then is f:A Ba function ?

<br>

x= 5, then the element 5 of set A is associated with an Solution : Here f:AB, fx) =x+x+1, where x€
A and

<br>

element 2(5) + 1 = 11of set B.

<br>

f()= +x+1e B.

<br>

Aptitudo Tost (Mathomatlcs & SoftSkl,

<br>

For x =-1, f(-1) = (-1)' + | =2 e B

<br>

For x =0, f (0) = 02 + | =1 e B

<br>

For x = 1, f(1)= 12 + | =2e B

<br>

For x = 2, f(2) = 22 + | =SE B

<br>

function.

<br>

Thus from the above calculation, it is possible to bo

<br>

[5]

<br>

(1)

<br>

0

<br>

associated with unique element of set B. Hence f: A B is

<br>

It can be seen here that each element of set A is

<br>

(2)

<br>

(3)

<br>

Fig. 5.6

<br>

i.e. An elementx of setA is asociated with an element|3 of set A is not associated with any element ofset B. Thus f

<br>

f(x) =2x+ l of B by the functior7. Thusthefunction can be

<br>

expressed using formula insted oforder pairs.

<br>

:A B is not a function,

<br>

Here an element3 of set A is assocaited with the

<br>

element 13. But 13 is not an element ofB. Hence an element

<br>

For x =1, f(1) = 12 + 1 +1=3 e B

<br>

B

<br>

For x = 2, f(2) = 22+ 2 +1 =7eB

<br>

3

<br>

For x=3, f(3)=32 +3 + 1= 13 eB

<br>

4

<br>

Some useful sets:

<br>

Set ofNatural Numbers N

<br>

= {1,2, 3, 4, 5, ...}

<br>

Set of Integers Z

<br>

Set ofRational Numbers Q

<br>

= {..-3, -2, -1,0, 1,2, 3, .}

<br>
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<br>

(1)

<br>

(2)

<br>

Set of Real Numbers R

<br>

-All real numbers in which rational numbers and

<br>

(6)

<br>

Some Useful Functions :

<br>

(8)

<br>

Constant Function :

<br>

A function whose range is singleton set is called a

<br>

constant function.

<br>

irational numbers (like 2, , e ...
etc.) are included.RrcD,. So for cachx €

A, f(x) e Cand g)) e D. Thus

<br>

Here N cZcQcR.

<br>

Eor example, :N N f) = 10 is a constant

<br>

function.

<br>

Modulus Function:

<br>

f:R R* U {0}, (*) = x is called a modulus

<br>

function.

<br>

Where

<br>

(3) Identity Function :

<br>

I,:AA, Ia (1) =x is called identity function.

<br>

(9 Exponential Function :

<br>

|-x, x<0

<br>

e.g. f(*) = 2,f()= 5* are exponential functions.

<br>

(5) Logarithmic Function :

<br>

f:R R*, f(*) a, a e R is called exponential

<br>

function.

<br>

logarithmic function.

<br>

Trigonometric Functions:

<br>

(7) Polynomial Function :

<br>

f:A R,

<br>

1 (*)= a, xt a,- xl+
.. + a,x + ag, a, e R

<br>

(i=0, 1, 2, ., n), (a, * 0) is called a polynomial

<br>

function on A.

<br>

where A cR and n e NU {0}.

<br>

e.g. f(r) =5x3-3x2 + 2x-7 is a polynomial function.

<br>

Rational Function :

<br>

f:A R, f) = P where p(r) and gx) are

<br>

q(x)

<br>

Polynomial functions on A and q(x)0, xe A is

<br>

called rational function.

<br>

C.g. f(x) =

<br>

2x +3x-4

<br>

4x -5x+ 2x + 3

<br>

7

<br>

DDCET 25 /2024-25

<br>

is a rational function.

<br>

associated with cach x e A, therc exists uniquc g)) e D.

<br>

Thus the function gof : A - D, (go) (x) = gUx)) can be

<br>

defined where R, c D: This function gof is called the

<br>

composition of fand g.

<br>

(2)

<br>

(3)

<br>

f: R* R,Í() = log,x, a e Rt - {1} is called| Solution :

<br>

(4)

<br>

Compositlon of functlons :

<br>

(1)

<br>

Let f: A B and g: C - D arc functions and

<br>

(2)

<br>

(3)

<br>

For example,

<br>

Example-6: Do as directed:

<br>

(4)

<br>

f:R R, fr) = x+l and g :R R, g(r) = x2

<br>

Here, Rc R= Dg

<br>

. gof exists and gof: R B

<br>

(1) Iff (x) =-3, then find the image of 2 wr.t. f.

<br>

Also, (gof) (*) =g))

<br>

=g(*+1)

<br>

= (x+ 1²

<br>

= '+ 2x + 1

<br>

If f() =-3, then find f (2).

<br>

If f() =+5, then find f(2).

<br>

Here, f()

<br>

f(2)

<br>

If f (x) =-1, then find f(-1).

<br>

If f()=-1 then find f(3) + f(2).

<br>

--3

<br>

= (2)-3 (replacing x with 2)

<br>

=8-3

<br>

=5

<br>

OR

<br>

Here, f(x)=+5

<br>

f(2) = 23 +5

<br>

=8+5

<br>

= 13

<br>

Here, f(x) =-1

<br>

f-1) -1? -1

<br>

=|-1

<br>

193

<br>

= 0

<br>

Here, f(r) =-1

<br>

f(3) =33-|
= 27- 1 = 26and

<br>

f(-2) =(-2) – | =-8 –1 =9

<br>

f(3) + A-2) = 26 + (-9) = 26 –9 = 17

<br>
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<br>

2.

<br>

If fr)= log xthen f)+ )=

<br>

(A)f(x+)

<br>

Ans. : (C)

<br>

(C) f ()

<br>

Explanation : Here, fr) = logx

<br>

Mutiple Cholce Questions: (MGos).(Solutionwith Explanation)

<br>

(A)

<br>

(C)

<br>

Ans. : (B)

<br>

[8] Introduction:

<br>

(B) f(x - )

<br>

(D)

<br>

fx) + f) = log x + log y

<br>

=f(xy)

<br>

=log (xy)

<br>

)

<br>

(B)

<br>

:. f)=log y

<br>

(Multiplication law)

<br>

then f(-r)

<br>

Explanation :

<br>

3.

<br>

ABout 2500 years ago the Greeks divided the inner

<br>

and outer polygonal closed region of an irregularly shaped

<br>

closed region in to a triangular regionstofind its area and by

<br>

the sum of their areas obtained the area of this polygonal

<br>

region and by their limit they found the area of irregular

<br>

closed region.

<br>

LIMIT

<br>

Ans. : (B)

<br>

Here f(r) = log

<br>

Aptitude Test(Mathematics & Soft S

<br>

If Jlog; r = 2, then r

<br>

(A) 9

<br>

Explanation : /log;x =2

<br>

(1)

<br>

Limit is also used in questions ofgrowth rate, velocity,

<br>

acceleration... etc. Newton said that limit is the bases of (2)

<br>

calculus. Then Cauchy clarified the concepts of limit. Leibnitz

<br>

and Netwon discovered calculus independently of each

<br>

other, but Newton did not publish his work immediately for.

<br>

The study we have done so far has been pre-calculusOn calculus.

<br>

study. We will now try to getan introduction to calculus. One |91

<br>

quantity 'tends to' the another quantity is discussed in

<br>

calculus. So before we start studying this we will look at the

<br>

main ideas from which the idea of 'Limit' arises.

<br>

..
log, * =4

<br>

fear of controversy.In 1684 first Leibnitz published his work

<br>

Interval :

<br>

For a, b, e R

<br>

(B) 81

<br>

Let us know about the followving intervals.

<br>

Open interval:

<br>

(D) 6

<br>

Closed interval :

<br>

(a, 0) = r|a<r<b,re RI

<br>

(a, b] = {x\asxsb, xe R}

<br>
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<br>

a Closed - open interval :

<br>

(a, b) = {x |asx<b, xe R}

<br>

Open-closed interval

<br>

:(,

<br>

(a, b] = {x|a<xsb, x e R}

<br>

Let us know about the following 'infinite' intervals.

<br>

(5) (4, co) = *|x> 4, x e R}

<br>

(6) [a, o) =

*|*2 4, x €
R}

<br>

(7) (-0, -b) = (x |x<b, xe R}

<br>

(8) (- o,b] = (x/xs b, x e R}

<br>

[10] Limit of a function:

<br>

X

<br>

1.5

<br>

X<2

<br>

1.8

<br>

1.9

<br>

1.99

<br>

b

<br>

Now let's focus on 'Limit of a function' - a central say that the left limit of the function is 3.

<br>

thought of this chapter.

<br>

1.999

<br>

(1)

<br>

The graph of the function f:R - R, f(x) = 4x- 5 isexplain the situation of table (2).

<br>

Shown in the figure S.7. Suppose the values of x get closer

<br>

did closer to 2 by getting the alues smaller or larger then 2.

<br>

1

<br>

2.2

<br>

b

<br>

2.6

<br>

2.96

<br>

2.996

<br>

2.5

<br>

2.2

<br>

2.1

<br>

2.01

<br>

X>2

<br>

2.001

<br>

(2)

<br>

f(r)

<br>

3.8

<br>

3.4

<br>

3-8

<br>

3.04

<br>

34

<br>

3.004

<br>

oisl. s r()= 4x-5

<br>

Fig. 5.7

<br>

It can bc scen from the above table that as the values

<br>

of x get closer to 2, the values of 4x-5get closer to 3.

<br>

The following statement can be given to explain the

<br>

situation of table (1).

<br>

The limit of fx) = 4x-5 is 3, as x approaches 2 from

<br>

leftl. For this we write 2- in notation and can

<br>

lim f(*)=

<br>

195

<br>

3

<br>

right'. For this we write

<br>

Similarly the following statement can be given to

<br>

The limit of fx) = 4x-5 is 3 as x approaches 2 from

<br>

lim

<br>

f(x) =3 in notation and can

<br>

x2+

<br>

say that the right limit of the function is 3.

<br>

If left limit and right limit exist and are equal as in the

<br>

above example then we can say that the limit of the function

<br>

lim

<br>

exists. For the above example, it is denoted by

<br>

2

<br>

f(r) = 3.

<br>

Notice that when we talk about the limit of a function

<br>

if we say x a (read
: x tends to a) then x approaches to a

<br>

through the values less than a or greater than a, fr) must be

<br>

defined for such values of x. But the function is not

<br>

necessarily defined for x = a. Also left limit and right limit of

<br>
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<br>

the function should exist and be

<br>

f(a) is defined and is different from limit.

<br>

equal but it

<br>

(6)

<br>

In general the defintion of a function is given as

<br>

follows :

<br>

(3)

<br>

(5)

<br>

(1)

<br>

approaches to l and it is written as

<br>

notation.

<br>

(1)

<br>

containing someinterval containing a but a may not bein the

<br>

domain of f. If for every >0, there exists some 8>0 such

<br>

that a -¿ <x<a+ , x E D, x * al-E <f() <

<br>

1+ E, then we can say that as * approaches to a, fx)

<br>

real valued function

<br>

(2)

<br>

Defintion : Let f) be a function defined on a domain

<br>

(4f

<br>

and both are equal if and only if m

<br>

S(*)= lim

<br>

lim

<br>

[11]Working rules of Limit :

<br>

IE lim

<br>

lim

<br>

lim

<br>

lim )

<br>

lim

<br>

*a g(*)

<br>

Xa

<br>

f,

<br>

lim

<br>

Ifthe limit of a function exists then it is unique. For a
(3) Limit of a rational function :

<br>

f(r) and lim

<br>

lim

<br>

G) + g*)) = lim

<br>

S)•s(r)= lim

<br>

lim

<br>

lim =

<br>

J) lim

<br>

For example

<br>

k f() =k lim

<br>

lim

<br>

a)

<br>

g(*)

<br>

lim

<br>

3

<br>

f«) and lim

<br>

xa 8*) exist, then

<br>

S*)-g(*) = lim

<br>

J). lim

<br>

f«)

<br>

n e R

<br>

I Xists and

<br>

im k =k. where k is any constant number.

<br>

[12] Some Standard forms :

<br>

is possiblo that (2) Limit ofa polynomial function :

<br>

Ifp(*) = a,taj-*"t ay-212+

<br>

lim

<br>

S(e)+ lim

<br>

where

<br>

f)

<br>

Xa+

<br>

x-3 =9

<br>

f(r) =l in

<br>

g)

<br>

lim

<br>

f(x) exist

<br>

lim

<br>

*a 8) 0

<br>

gr)

<br>

(4)

<br>

(i)

<br>

e R where i= 1,2, 3, ... , n and a, 0 is a polynomial

<br>

on R, then

<br>

(iii)

<br>

lim

<br>

(iv)

<br>

lim

<br>

For example

<br>

Aptltudo Tost (Mathomatlcs & Sot

<br>

x-2

<br>

rational function f(*) =

<br>

P() = p(6)

<br>

lim

<br>

,(?+ 3x + 5) = (-2)+ 3(-2) + S

<br>

If p(*) and q(r) are polynomial function, then for the

<br>

f) =

<br>

For example

<br>

lim

<br>

lim x-3x + 1

<br>

X+1

<br>

lim **- a"

<br>

Xa

<br>

lim

<br>

lim x + x+1

<br>

=4-6+ 5

<br>

lim p(x)

<br>

q(x)

<br>

x +1

<br>

+5

<br>

X2 5x +3

<br>

=3

<br>

x2 x-1

<br>

p(*)

<br>

q(x)

<br>

Example-7 : Find the following limits :

<br>

lim

<br>

(-3*2+ 5x–6)

<br>

1

<br>

q(*) 0.

<br>

lim

<br>

3

<br>

im

<br>

(2) -3(2) + 1

<br>

2+1

<br>

4-6+1

<br>

p(*)

<br>

q(x)

<br>

3

<br>

P(a)

<br>

gla)

<br>

na-, neR,xe R-{a)

<br>

fa)

<br>

where g(a) +0

<br>
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<br>

Solution:

<br>

im (-3*-5x- 6) =(1) 3(1) + s(1) - 6

<br>

limx+*+1_ (1)² + (1) +1

<br>

lim

<br>

lim +5_ (2) +5

<br>

x+1

<br>

(2)

<br>

(3)

<br>

2 Sx +3

<br>

2 r-1

<br>

lim 0

<br>

S(2) + 3

<br>

lim a-1

<br>

2-1

<br>

lim

<br>

h

<br>

lim -1

<br>

lim

<br>

13] Some more standard forms :

<br>

(Realted to

<br>

=|-3 +5=6

<br>

(1) +1

<br>

=3

<br>

(1+ x)* =e

<br>

= log,a,

<br>

8+5

<br>

By substituting a =e in the above result

<br>

= log,e =1

<br>

no n

<br>

10 +3

<br>

lim 6n- 3n +5

<br>

lim =0)

<br>

2n + 4n -3

<br>

3

<br>

Let -=x in the above result, as n 0, X 0

<br>

3

<br>

ample-8 :Find the following limits :

<br>

13

<br>

13

<br>

aE R+

<br>

Solution :

<br>

(ii)

<br>

lim 6n -3n + 5

<br>

21+ 4n-3

<br>

n-00

<br>

(ii)

<br>

(Related to

<br>

lim $-1

<br>

(Dividing the numerator and denominator by n')

<br>

Solution :

<br>

lim e-1

<br>

lim 5 -1

<br>

X0

<br>

lim e-1

<br>

x0

<br>

lim

<br>

Example-9: Find the following limits
:

<br>

= log,5

<br>

6n-3n+5

<br>

lim

<br>

lim a"-1

<br>

h0 h

<br>

lim

<br>

x0

<br>

2n'+ 4n -3

<br>

lim n

<br>

6n2

<br>

n

<br>

6

<br>

2+

<br>

6-0+0

<br>

2 +0-0

<br>

+

<br>

n

<br>

4

<br>

3n

<br>

4n

<br>

2

<br>

-= log, a)

<br>

(* By comparing with lim a'-I

<br>

h0

<br>

3

<br>

=3· lo8, e = 3(1) =3

<br>

3

<br>

197

<br>

,a= 5)

<br>



4.

<br>

198

<br>

1.

<br>

2.

<br>

3.

<br>

lim

<br>

Ans. : (D)

<br>

Explanation :

<br>

(A) 1

<br>

lim

<br>

(A)

<br>

Ans. : (A)

<br>

lim x“+x+1

<br>

Explanation :

<br>

(x-3r*+ Sx–6) =....

<br>

(A)

<br>

Ans. : (B)

<br>

Explanation :

<br>

Ans. : (A)

<br>

3

<br>

lim x+5

<br>

X2 5x+3

<br>

(A) 3

<br>

(C) 2

<br>

(r-3r- Sx- 6) = (1)³ -3(1)+ 5(1) –
6

<br>

Multiple Cholce Questlons (MCQs)(Solutlon with Explanation)

<br>

lim x-1

<br>

X+1

<br>

x2 x-1

<br>

Explanation

<br>

(B) 6

<br>

lim x +5_ (2) +5

<br>

x2 5x +3 5(2) + 3

<br>

(B) 1

<br>

.
x+1

<br>

(C)3

<br>

(B) 1

<br>

lim x“+x+1 (1)+ (1) + 1

<br>

(1) +I

<br>

=|-3 +5–6

<br>

=3

<br>

(C) 3

<br>

(B)

<br>

(D) -3

<br>

4

<br>

(D) 1

<br>

8+5 13

<br>

1

<br>

lim x-1 (2)-1

<br>

x2 x-1 2-1

<br>

=

<br>

3

<br>

7

<br>

i (D) 13

<br>

5

<br>

6

<br>

Ans.': (D)

<br>

Explanation :

<br>

lim x-8

<br>

x2 x -2

<br>

(A) -12

<br>

7.

<br>

X2

<br>

8

<br>

Ans. : (C)

<br>

lim x-8 lim -2

<br>

lim -16

<br>

x2 x-2

<br>

(A) 14

<br>

Explanation

<br>

Aptitudo Tost (Mathomatlco SotlSkl)

<br>

(B) 0

<br>

X-2 *2 x-2

<br>

Ans. : (B)

<br>

(By comparing withstandard form, a=2, n=11

<br>

(A) 1

<br>

lim e-1

<br>

=323-1

<br>

lim S -1

<br>

(B) 12

<br>

lim x* - 16

<br>

X-2

<br>

=3-22 = 12

<br>

10+37n Explanation
. lim er

<br>

(C) 8

<br>

x-2

<br>

slugseyoda sat =4. 24=4 23 =32

<br>

....

<br>

(B) 3

<br>

(C) 32 (D) None of these

<br>

Explanation : lim S* -1

<br>

lim **-24

<br>

X2

<br>

= lim

<br>

x0

<br>

(D) 12

<br>

(A) logse (B) log,5 (C) 1

<br>

Ans. : (B)

<br>

= 3· log, e = 3(1) =3

<br>

= log,5

<br>

(D) None of these

<br>

h0

<br>

(D) 0

<br>

(" By comparing with lim a-l

<br>

a=5)

<br>
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<br>

9.

<br>

lim

<br>

Ans. : (B)

<br>

10.

<br>

(A) 1

<br>

Explanation: lim()*-

<br>

11.

<br>

lim

<br>

(A) 0

<br>

Ans. : (D)

<br>

lim

<br>

Explanation :

<br>

-0

<br>

(A) 0

<br>

Ans. : (B)

<br>

2n

<br>

(B) e

<br>

By substituting x - l= y, as x 1, y 0 andExplanation :

<br>

x=l+y

<br>

6n - 3n+5

<br>

lim sin m

<br>

Explanation :

<br>

1

<br>

)-
lim

<br>

+ 4n-3

<br>

(B) 6

<br>

y0

<br>

lim 6n - 3n + 5

<br>

(B) m

<br>

(C) 0 (D) -

<br>

n-0 2 + 4n -3

<br>

00

<br>

(1+ y)' =e

<br>

(C) o

<br>

n0

<br>

(Dividing numerator and denominator by n)

<br>

lim

<br>

lim n

<br>

n0

<br>

lim

<br>

00

<br>

6-0+ 0

<br>

2n

<br>

2+0-0

<br>

1

<br>

2+

<br>

6n? 3n

<br>

(C) 1

<br>

0->0

<br>

63

<br>

lim

<br>

sin
m

<br>

+

<br>

n

<br>

4

<br>

-+

<br>

(D) 3

<br>

6n-3n+5

<br>

2n+ 4n -3

<br>

4n

<br>

2n

<br>

2

<br>

+

<br>

5

<br>

lim sinm) lim
m sin

m

<br>

e

<br>

2

<br>

n

<br>

3

<br>

6

<br>

=-=3

<br>

n

<br>

3

<br>

n

<br>

(D) 0

<br>

m®l

<br>

12.

<br>

m(l) = m

<br>

lim tan8x

<br>

X0 sin 3x

<br>

13.

<br>

(A) 1

<br>

Ans. : (C)

<br>

(C)3

<br>

14.

<br>

8

<br>

lim tan 8x

<br>

X0 sin 3x

<br>

lim

<br>

X0

<br>

(A) -1

<br>

Ans. : (C)

<br>

Explanation :

<br>

lim

<br>

(sec?

<br>

Ans. : (B)

<br>

(A) 4

<br>

ta

<br>

lim

<br>

X0

<br>

(B)

<br>

lim

<br>

Explanation : 0

<br>

lim

<br>

X0

<br>

(B) 0

<br>

=

<br>

8 (1)

<br>

3(1)

<br>

8

<br>

tan

<br>

(B)

<br>

tan 8x

<br>

Sin 3x

<br>

3

<br>

(D) Nonc of thesc

<br>

tan )=.**

<br>

3

<br>

(sec x- tan x) =

<br>

lim

<br>

0-0 4

<br>

(C) 1

<br>

4 (C) 2

<br>

=

<br>

lim

<br>

0->0

<br>

lim

<br>

0>0

<br>

tan

<br>

4

<br>

lim

<br>

X0

<br>

lim

<br>

tan

<br>

2

<br>

8.

<br>

(D) 5

<br>

tan

<br>

3

<br>

I=1

<br>

(D)

<br>

2

<br>

2

<br>

1

<br>

2

<br>

tan 8x

<br>

8x

<br>

199

<br>

sin 3x

<br>

3x

<br>



3.

<br>

4.

<br>

5.

<br>

1.

<br>

2

<br>

200

<br>

1s.

<br>

lim sin

<br>

I0

<br>

(A) 1

<br>

(C)

<br>

Ans. : (C)

<br>

Explanation :

<br>

180

<br>

lim x-4

<br>

lim sin x0

<br>

(A)-4

<br>

(A) 1

<br>

lim

<br>

K2

<br>

X-2

<br>

(3n + 2

<br>

lim

<br>

n-o2n +3

<br>

h-0

<br>

(A) 80

<br>

x-32

<br>

x-2

<br>

lim a -1

<br>

lim e-|

<br>

lim

<br>

(B) 4

<br>

lim

<br>

X0 180

<br>

180

<br>

(B) 0

<br>

X0

<br>

(A) log,a (B)e

<br>

(B) 160

<br>

(A) e (B) 1

<br>

(B) 0

<br>

(D)

<br>

sin

<br>

(1) =

<br>

sin

<br>

180

<br>

180

<br>

(180

<br>

(C) 1

<br>

(c)

<br>

(C) 40

<br>

(C) a

<br>

180

<br>

(C) -1

<br>

(D)0

<br>

(D)

<br>

(D) 0

<br>

(D) 0

<br>

180

<br>

(D)0

<br>

R

<br>

16.

<br>

Multiple Choice Questions (MCQ's) with (Final Answers)

<br>

6.

<br>

Ans. : (B)

<br>

Explanation :

<br>

7.

<br>

8

<br>

lim

<br>

9

<br>

lim

<br>

x0

<br>

10.

<br>

(A) 1 (B)

<br>

sinx+ xcos2

<br>

X0

<br>

sinx + xcosx

<br>

lim 2 -1

<br>

(A) log

<br>

(C) 1

<br>

lim 3* -1

<br>

(A) 3

<br>

lim

<br>

Aptltudo Test(Mathomatlcs &

SoftSkiln

<br>

n-0

<br>

(A) e

<br>

lim sin0

<br>

0-0

<br>

(A) -1

<br>

lim

<br>

1

<br>

X0 sinx

<br>

(A) 0

<br>

2

<br>

(B) 0

<br>

(C)0 (D) 2

<br>

(B) 0

<br>

lim

<br>

(B)sin x

<br>

lim

<br>

x0 sin x

<br>

lim

<br>

X0

<br>

(D)0

<br>

sin x+ xcos?

<br>

(B) log (C) log,e

<br>

1

<br>

()+ cos 0

<br>

(B) log,e

<br>

(C) 1

<br>

Sin x

<br>

(C) 1

<br>

(C) x

<br>

1

<br>

1

<br>

+ cos x

<br>

+ cos x

<br>

1

<br>

1+1

<br>

(D) -3

<br>

(D) -1

<br>

(D) o

<br>

(D) I

<br>

2

<br>



Function & LImit

<br>

12

<br>

3.

<br>

14

<br>

15

<br>

lim tan0

<br>

6+0

<br>

(A) -1

<br>

lim sin2.r

<br>

(A) 1

<br>

lim Sin3x

<br>

(A) 1

<br>

(C)3

<br>

lim sin4x

<br>

H0

<br>

(A) 0

<br>

lim sin50

<br>

(A) 2

<br>

(B) 0

<br>

(B) 2

<br>

(B) 1

<br>

(B) 3

<br>

DDCET / 26/2024-25

<br>

(C) 1

<br>

(c);

<br>

(B) 3

<br>

(C) 4

<br>

(D) o

<br>

(D) Does not exist

<br>

(C) 4

<br>

(D) 0

<br>

(D)

<br>

4

<br>

(D) 5

<br>

16.

<br>

17.

<br>

18.

<br>

lim Sin 90

<br>

20

<br>

0-+0

<br>

(A)

<br>

lim

<br>

0--+0 tan 30

<br>

(A) 3

<br>

lim

<br>

00

<br>

(1) B

<br>

(6) A

<br>

(11) C

<br>

tan 30

<br>

(16) A

<br>

3

<br>

(A) (B)

<br>

40

<br>

(B)

<br>

(B)

<br>

(2) D

<br>

(7) B

<br>

(12) B

<br>

(17) B

<br>

2

<br>

9

<br>

3

<br>

(3)

<br>

(C)

<br>

(8)

<br>

(C) 1

<br>

|Answers

<br>

(C) 12

<br>

A

<br>

A

<br>

(13) B

<br>

(18) A

<br>

(4) A

<br>

(9)

<br>

C

<br>

(14) C

<br>

(D) 0

<br>

(o

<br>

201

<br>

(5) B

<br>

(10) D

<br>

(15) D

<br>


