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5. Function & Limit

FU NéTION

= 4)’ (3’ 2) (5
; bset Rl {(]’ 4o ’ ,2)
e 'f\nvneeikfs "un order pair containing i the t} L
1 th

A x B, ther : d there is one and gy
) AinRan Nlyq
gan with number system and arithmatic. | element 1,3 and 5 of set y "

. . Thus this relation R | is a funcy;
abstract form of mathematics led to the | such pair for each elem.e'nt f a function can be give i
development of algebra. Thus the definition ol ¢ n g

[1] Introduction -

Mathematics be
The development of

hfee

Set theory is developed to provide a basis for the | follows : B¢, fC(AxB)and x4, lffora”
various branches of mathematics and as the development Suppose A # ¢, G u,nique order pair (x, ) ¢ 1
increased an important concept of function developed. x € A, there Colr]rejpo?usction s then

: B is called a .

French mathematician fiA—> , )
tion’ first time in the year 1637 At that time he had onl In other wor_ds, any Cc?rrCSpc]de'::Z;Z:? ‘I;e(_:tlngleach
referred to x y ¢ N James Greo.ory gave the definition ofz)ll Elcmentiofsaba vithi s uglque e e leq

o 1t ' s ion f set A to set B.
function in 1667. I 1673 Liebnitz gave the defintion of a functlc;:n fr(:{n from set A to set B is written as f: A - Bénd
function in the context of the co-ordinates, the slope of a| unction

‘Descartes’ used the word ‘func-

‘Functi from set A to set B.'
tangent and the slope of a normal at a point on a curve as a el a.s I“unctloln fd in of the function £: A
quantity varying at every point. In 1734, Euler introduced the [ ™ Se“.\ 1S called ld“l:) (l))maln "“A->B
notation for function. The definition of a function used now and it is denoted by &

a days was given by Dirichlet. George C
of a function with the help of sets. Th
cians have contributed to the developm

antor gave definition| =  Set B is called the codomain of the function f:A>B
us many mathemati- and is denoted by COD/‘ .

ent of function, = Set{y|(x,y) e/} for the function f: A - B s called
[2] Relation : the range of the function and is denoted by R,.

ge is a set formed by the second element of
lation £, The range of a function fis
the codomain of the function f, ie.

Thus the ran
any subset | each order pair of re

always a subset of
For example, A = {1, 3, 5} and B = (2, 4) Rrc CoD,.
AxB={(1,2),(1,4),3,2), (3,4),(5,2), (5, 4)}
Now consider a subset R = {(1,2), (5,2), (5, 4)} of
A x B, then R is called a relation from set A to set B.
[3] Function:

IfAand B are any two non empty sets, then
of A x B is called a relation from set A to set B.

We have discussed about "relation’ in the above topic.
Function is a special type of relation.
Suppose A and B are any two non empty sets and
R c A x B is arelation from A to B. If this relation R satisfies
the following conditions, then it is called a function.
(1) For each element of A, there should be an order
pair containing that element in R,
(2) For each element of A, there should be an unique
order pair containing that element in R.
In the example shown in the section 1.7, relation R =

: i der pair
2), (5, 4)}. Here, there is no any 'or. p
(, 2, (5’.",)e]in1em 3 of set A in R. Thus it is not a

- containing
function.
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Relation shown in the figure 5.1 (a) can be written in

¢ form of set as follows :

f={(a, p), (0> D}

Here, from the figure 5.1 (a), it can be seen that there
is 10 ATOW from an.elemeqt c of the set A. i.e. an element ¢
ofset Ais not associated with any element of set B. Thus fis
potd function.

Relation shown in the figure 5.1 (b) can be written in
the form of set as follows.

g= {(a, P), (b, Q), (c, P): (c, Q)}

Here, it can be seen that there are two arrows from an
clement ¢ of set A. i.e. element ¢ is associated with two
clements of set B. Thus relation g is also not a function.

Relation shown in the figure 5.1 (¢) can be written in
the form of set as follows.

h={(a, p), (b, ), (¢, D)}

Here, it can be seen that there is unique arrow from
each element of set A. Thus 4 is a function.

Fig. 5.1

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

the form of set as follows.

t={(a, p), (b, p), (¢, P)}- :

Here, also it can be seen that there is unique arrow
from each element of set A. Thus ¢ is also a function.

(Note : To determine whether the given relation is a
function or not using Venn diagram, we have to concentrate
only on the set A. There must be an unique arrow from each
element of set A.)

Example-1: IfA={1,2,3,4},B= {15, 16, 17, 18, 19} and
relation f= {(1, 16), (2, 19), (3, 15), (4, 18), (2, 15)}, then is
[:A—> B a function ?

+ Solution : Here, relation

f={(1,16), 2, 19), (3, 15), (4, 18), (2, 15)} s given

' ] ; : m as
If we represent this relation using Venn d,agrﬂe two

shown in the figure 5.2, then it can be seen that there ar s

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

order pairs (2,19) and (2, 15) containing the clement 2 of set
A. Thus the given relation fis not o function.

Example-2 : If M = (-2, 1, 4}, N = (2, 3) and relation
g=1{=2,2),(1,3)), thenis g : M — N a function ?

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

/g\m

M

Fig. 5.3

If we represent this relation using Venn diagram as
shown in the above figure, then it can be seen that there is no
arrow from an elemenit 4 of the set M. i.c. An element 4 of set
M is not associated with any element of set N. Thus there is
no order pair containing 4 in g. Thus relation g is not a
function: "~ X
Example-3 : If A= {2, 3,4}, B={5,7,9, 11} and relation
h=1{2,5),3,7),4,9)}, thenis h : A— B afuction ? If /1
is a function then find it's domain, codomain and range.

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

Fig. 5.4
. Tt can be clearly seen from the set form and the above

figure of relation A that every element of set A is associated
with the unique element of set B. Thus A : A —» B is a
function.

D ;, = Domain of function h = A = {2, 3, 4}

CoD,, = Codomain of function h=B = {5, 7,9, 11}

The range of function / is the set of all those elements
of set B which are associated with the elements of set A. In
other words the set of the second element of all the order
pairs in h.

Thus R;, = Range of function s = {5, 7, 9}
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. Many times o functio

instead of set form,
For example, Let £: A B

be a function, \ ={2,3,4) and B = {5, 7,9, 11}
Here, we have useq order pairs to show the associa-

tions of element of Set A with the elements of set B.
This method is easier j

n is expressed using formula

1=12,5), 3, 7), 4, 9))

If we take X =2, then accordin
the element 2 of set A is associated
=35 of set B.

If we take x = 3, then the element
associated with an element 2(3)+1=

X =5, then the element
element 2(8)+1=11 of

8 to the above relation
With an element 2(2) +1

3 of set A is
7 of set B and if we take

S of set A is associated with an

set B.

follows -
f:A> B
F(x)=2x+1

Here x € A and fx)=2x+1¢eB

i.e. An element x of set A is associated with an element :
f(x)=2x+10ofB by the function?. Thus the function can be

expressed using formula insted of order pairs.

Thus if function f: A — B, ix)=y,
of A is associated with the element f{x) =
function f.

Here y = f{x) is called
the image of x and x is called

A B

Fig. 5.5

then an element x
y of set B by the

: ={-1,0,1,2}, B={1,2,3, 4 5)
Ex“ll‘pl‘;;4/i\.l)r=l\.\‘2 +{ I, thenis/: A= Ba fll"cuon ‘;n
g;;:tgun :’ Here /1 A = B, fx) = x* + 1, where x ¢ Ay
/(\') EFz;x ol f(=]) = (_l)Z +1=2€e¢B
Forx=0,f/(0)=0+1=1¢€¢ B
Forx=1,f(1)=12+1=2¢€¢ B
Forx=2/@=22+1=5€¢ B
Thus from the above calculati.on, it IS. possnple tokn
that which element of set A is associated with wh.|ch elemep
of set B, which is shown below in the form ofdxagmm'

A B

<

|

Fig. 5.6

It can be seen here that each ele

associated with unique element of set B,
a function,

ment of set A
Hence /1A g

Example-5 : If A = {1,2,3}, B
A5 B, flx)=x2+x+ 1, then is
Solution : Here f:A- B, ) =x2+
f)=x2+x+1¢p,

Forx=1,f(1)=12+1+1=3 €B
Forx=2,f(2)=22+2+ 1=
Forx=3,f(3)=32+3+1=

=1{2,3,7,8,9 ang
f:A—)Bafunction?

x+1, where x € A and

7€B

ment of B. Hence an element

3 of set A is not associated with any element of set B. Thus f

A > Bis not a function,

[5] Some usety sets :
(1)  Setof Natural Numbers N
={1,2,3,4,5, .}
(2) Setof Integers 7
={..-3,=2, -1,0,1,2, 3, o)
3)

Set of Rational Numbers

. ,
=1-|Pez, geN
{q 1
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get of Real Numbers R

= All real numbers in which rational numbers and
irrational numbers (like /3 | T, e
HereNcZCQcR_

some useful Functions :

Constant Function :

- €tc.) are included.

A function whose range is singleton set is called a
constant function.

For example, f: N = N fix) = 19 s a constant
function.

Modulus Function :
f:R—=>R"U {0}, fix) =

x| is called a modulus
function.

x, x>0

Wherelxlz{

-x, x<0
Identity Function :

I,:A—> A1 (x)=xis called identity function.
Exponential Function :

f:R> R, f(x) = a* a e R is called exponential
function.

e.g. f(x) = 2% f (x) = 5% are exponential functions.
Logarithmic Function :

f:R" 5 R, f(x) = logx, a € R* — {1} is called
logarithmic function.
Trigonometric Functions :

Polynomial Function :

f:A> R,
fG)=a,x"+a,_ x"' + .. +ax+ayaeR
(i=0,1,2, .. n), (a, # 0) is called a polynomial

function on A.
where Ac R and n € N U {0}.

€.8.f(x) = 5x3 — 3x2 + 2x — 7 is a polynomial function.

Rational Function :

[TAS R, f(x)= ﬂ(i)-, where p(x) and g(x) are
q(x)

Polynomial functions on A and q(x) # 0, ¥V x € A is

called rational function.
2
e flx)= 2% +3x- 4 isarational function,
4x3 —5x% +2x+ 3

?DCET 125 / 2024-25

[7]1 Composition of functions :

Let f: A > B and 8 : C - D are functions and

Ry Dy. So for each x € A, f(x) & C and 8(f(x)) € D. Thus
associated with cach x € A, there exists unique g(fix)) € D.

Thus the function gof : A - D, (g0f) (x) = (X)) can be
defined where R, c D This function gof is called the
composition of fand g.

For example,

f{Ro>R AAx)=x+1landg:R >R, gx)=x2
Here, R,cR= Dg

- gof exists and gof: R - R

Also, (gof) (x) = g(fx))

=g(x+1)
=(x +1)?
=x2+2x+ 1
Example-6 : Do as directed :
(1) Iff(x) =x3 -3, then find the image of 2 wr.. /.
OR
If £ (x) = x3 - 3, then find 1 (2).
@) Iff(x) =x3+5, then find  (2).
() Iff(x)=x?-1, then find f (-1).
(9 Iff(x)=x°-1then find f (3) + £ (-2).

Solution :

(1) Here, f(x) =x3-3
f2) =(@)*-3 (replacing x with 2)
-8-3 )
=5
(2) Here, f(x)=x3+5
f2) =23+5
=8+5
=13
(3) Here, f(x) =x2-1
fE) =12 -1
=1-1
=0
(4) Here, f(x) =x3-1

f(3) =33-1=27-1=26and
f(-2)=(2}-1=-8-1=-9
fB)+A-2)=26+(-9)=26-9=17
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“Multiple Choite Quastians. (MGQs) (Solution with Explanation)
; MUItlple‘ Qhoice ’Qu,e:stlonsi' (MCQS)(SO""ﬂo S
Lo If gy = log x then fx) + fy) = ... ' Explanation :
i (x-1
(A F(x+y) (B) fx - y) Here £()=Tos | * }
O f(x £ )
© r ) (D) f(y] B l)z . ‘\‘l)
Ans.: () fex) =log | = y L x
Explanatiop - Here, flx) = Jog « . -
» fx) = log - . fy)=logy =
Rx) + Ry) =log x +log y 3.0 \ﬁ‘?}": 2 Ema
= log (xy) (Multiplication law) (A)9 (B) 81
= Rxy) © 3 D) 6
2rT If f(x)= log (L‘—I),then f)=.... ] Ans. : (B)
x
. Explanation : \Ilog3 x=2
X — 1 T
(A) log( X J (B) log (x: ) log3 x=4
x=34=3§]
C) log| X _ X
© x+1 (D) log | =— I
Ans. : (B)

LT

8] Introduction :
18] fear of controversy. In 1634 first Leibnitz published his work

~ The study we have done so far has been pre-calculys | on calculus,
study. We will now i i
'y. ' 'try to get an mtroduanon .to ca'lculus. One [9] Interva] -
quantity ‘'tends to' the another quantity is discussed in
calculus. So before we start studying this we will look at the Let us know about the following intervals.
main ideas from which the idea of 'Limit' arises. . )
’ Fora, b, ¢ R

About 2500 years ago the Greeks divided the inner )
and outer polygonal closed region of an irregularly shaped
closed region in to a triangular regions to find its area and by
the sum of their areas obtained the area of this polygonal
region and by their limit they found the area of irregular T

closed region.

Open intervy] .

(a,b)={xla<x<b,.\'eR}

—

a ‘ b

v

Limit is also used in questions of growth rate, velocity,
acceleration... etc. Newton said that limit is the bases of (2)  Closed interyg) :
calculus. Then Cauchy clarified the concepts of limit. Leibnitz [0, 5] = (x | a < x .
and Netwon discovered calculus independently of each " >0, xeR}

other, but Newton did not publish his work immediately for il ; o2 iy
b

v
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Closed — open interval :

[a’b)={xla5x<b,xeR}

—
a b

)

)

v

Open—closcd interval @

4
Y (a,b]={x|a<xsb,xeR}

v

— pa—
a b

Let us know about the following 'infinite' intervals.
(@©)={x|x>aXx¢€ R}

«— —o0—
a

v

6 lmo)={x|x2axeR]

v

«— ——
a

() (=, -b)={x|x<b,xecR)

v

yd
~

b

®) (-o,bl={x/x<bxeR}

A 4

—&-

b

&
~

[10] Limit of a function :

Now let's focus on 'Limit of a function' - a central
thought of this chaplerr

The graph of the function f: R =R, f(x)=4x=51is
shown in the figure 5.7. Suppose the values of x get closer
and closer to 2 by getting the values smaller or larger then 2.

x<2 253
I fix) i fx)
& 1 2.5 5
I 2.2 2.2 3.8
L 2.6 2.1 3.4
199 | 2.96 2,01 3,04
(199 2.996 2.001 3.004
(1) @)

./(x)=4x—5

o

2= 8~ ——25C o=
N

2 4 g~ m—————m——=m————
we

Fig. 5.7

It can be seen from the above table that as the values
of x get closer to 2, the values of 4x — 5 get closer to 3.

The following statement can be given to explain the
situation of table (1). ‘

"The limit of {x)=4x—5is 3, as x approéchés 2 from

left'. For this we write x]_l:r;_ f(x) =3 in notation and can

say that the left limit of the function is 3.

Similarly the following statement can be given to

explain the situation of table (2). /

'The limit of f{x) = 4x— 5 is 3 as x approaches 2 from

b . .. lim : . .
' —
right. For this we write > f(x)=3 in notation and can

say that the right limit of the function is 3.

If left limit and right limit exist and are equal as in the
above example then we can say that the limit of the function

exists. For the above example, it is denoted by }1_11)12 f(x)=3,

Notice that when we talk about the limit of a function
if we say x — a (read : x tends to a) then x approaches to a
through the values less than a or greater than a, f{x) must be
defined for such values of x. Rut the function is not
necessarily defined for x = a. Also left limit and right limit of
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ial function :
: : . t of a polynom

the‘ flfnctlon should exjst and be equal but it is possible that | (2)  Limi e R o T ax+,
7 (a) is defined anq is different from limit, I£p(x) = "+ a';lJ n :l'nd a,#0isa Polyng

In 8eneral the defintion of a function is given as e Rwhere=1,2,3, ., |
follows ; on R, then

‘D.eﬁ“ﬁo“ *Letf(x)beq function defined on a domain
contammg some interva)

containing a but @ may not be in the

domain of £ If for GVery £ > 0, there exists some 8 > 0 such

thata—6<x<
I + ¢, then we

approaches tq I'and it i Written as

x—=aq
Notation,

If the limit of a function exjsts then it is unique. For a

real valyeq function'f s lim
X—a-

and both are €qual if and only if :—ug exists and
lim

xmsg S = im oy Jm
[11] Worklng rules of Limit :

If ' £(x) ang lim

X—aq

8(%) exist, then

) a!i—r::, @)+ g(x)) = :’_rff, S(x)+ x“_'g g(x)

@ T S@-g= lim g, lim gy

@)  lim ’gr(Lz))= %, where M o). g
@ Mk <k, where & is any constant number.
) Mk fOy=k lim pey
© (- gey = lim ORI e

[12] Some Standard forms :
M "= o,

nekR

lim ,2 _42 _g

For example X3

oy m——

0+8,xeDf,x¢a:I—e<f(x)<
€an say that as approaches to a, f(x)

im )=t in

SC) and M0 rie) ey

lim = p(b)
x—=b p(x)
For example

lim (xz +3x+5) = (—2)2 + 3(—2) +5
x—>=2

=4-6+5
=3
(3) Limit of a rational function :
If p(x) and g(x) are polynomial function, thep for the
. P(x)
rational function f(x) = :175’» q(x) = 0,

| him
. x—a p(x)

x-a Xa g(x) - :-lr)r; q(x)

PQa) _
"9(a) fa

Where g(a) « ¢
For example

lim ¥ —3x+1 (2% -32) +1
x—2 x+1 2+1
= 4S8
3 i . 3.

n n
1i X - q a
m =nanl
X-a

) » "€R,xeR-{a)

Example-7 ; Find the following limits :

@ lim =322+ 55 _g)
2
Gy lim X" +x+1
1 x4
3
Giiy lim X +5
X252 5x 43
2
(iv) lim X -1

— =
X2 x-1
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gal“‘ion: Solution :
n ! _ 61 =3n+5
=1-3+5=¢ lim 6::2—3n+5_|im n?
=-3 "0 4 an—3 " 224 4n -3
2
5 n
o rx+l_(MT+M+1 3
im 2 —— = == . :
@ o x+ 1 M +1 ) (Dividing the numerator and denominator by n2)
$+5_ (@ +S_8+5 13 6n’ _3n, 5
@ 25543 S+3 1043 13 _lim _n®  n® A
no 9,2 N 4n 3
3 Y. 2
im 2ol @2-1_4-1 . N
i 2 x-1 2-1 1
v ) 6 — _3. + _5._
(13] Some more standard forms : lim __ 7 n?
n—w 4 3
B 24 —=— =
lim _l_ =0 n n2
D) poo 7™
v 6-0+0 6
fim 0" =1 “2v0-0 27°
@ 5 —— =lg.a, acR
, Example-9 : Find the following limits :
By substituting a = e in the above result i
im a -1
p (Related to IP::) - logea)
lim & —1 _1p0 e=1 i
-0 5 08c € = x
x50 .
lim 1Y
3 1+ —| =e
) nsw ( n) (i) lim * -1
" x—0 X
l tion :
Let ~ =X in the above result, as n — «, ¥ = 0 Solution
o lim 5T -1 _
1 (I) x—0 x - loges
lim Ll
x_’o(l+x)-‘=e b
. ) lm 4 —
o th _— =
Bumple.g : Find the following limits : (o By comparing with , _, ==, a=3)
(Realted ¢o lim L _ g lim € =1 _ lim [ €"=1
n>o p ) (ii) =0 x ¥ xo0 3 Ix

lim 67— 3p45
e T3 ———
2" +4n-3

3:log,e=3(1)=3



~

li
. :: (¥ =352 +5x - 6)

A) | _
Ans, . (D) (B) 6 O3 (D) -3

E-‘Planntion :

lim
x—] ("3 3x2 - Sx -

=1-3+5_¢
=-3
li x2+x+]
m
e x-»lx\ﬂ— ......
3
@3 e (©) 3 (D)
Ans:(A)

. 2 2
Explanation - Im X x4 @2+ qy4

3
LX+1 M+1 3
- 3
3 lim x"+5 _
° x—>2 5x+3 T eenaee .
13 3 7
A) — B) 1 zZ N
@ 7 ® © 3 (D) 3
ns. : (B)
Explanation :
. 3 3
lim x +5= @) +5= 8+5 s 1_3=
X952 5y 43 52)+3  10+3 13
2
4 lim x"—1 _

x_)z x—l ....... .

1
(A) 3 (B) 3
(©)2 D)1
s. : (A)
2 2.1 4-y
o lim X1 (27 -1 3
Explanation : __, -1 21 ]

EX Ianatlon)
'V'ultime Cholce Questions, (MCQs) (Solutlon wlth p

6) =)} -301)2+ 5(1)-6

Aptitudo Tost (Mnlhomntlcn & Son g S )

lim EJ_—_E = o .
5‘ x—2 X - 2

(A) =12 (B)O (O (D) 12
Ans.’: (D)

Explanation :

3 3
lim -8 _ lim x -2
x—2 x_2 x—2 x—2

(By comparing with standard form, 4 = 2

yh = 3)
e 3 . 23_]
=3.22=12
lim x'-16
6. X_)z X — 2 T eenene .
(A) 14 (B)12 (C)32 (D) None of these
Ans. : (C)
o dim X 16 ot o
Explanation : X2 ‘ﬁ = 50 \x— e

=4.24—1=4.23=32

1 )
© 5 (D) None of these

-
x x—0

. 3x _ 3x
Explanation ; lm ¢~ -1 = lim 3[ ‘1]
x—0 3

= 3-log, e=3(1)=3

8 lim Sx -1
) -0

(A) logse (B) log 5 (CS 1 (D)o
: (B) .

— =

. . 5.\' _
Explanauop : 3’_’:1 1 log, 5

. h_ 1
5 - < lim a__’ a=3)
(- By Comparing wit -0
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1
— _ i tan8x
lim x—l T eeseee . ') hn] = S L PP .
9. ol ) 2. 50 sin3x
A 3
DR (B)e ©o (D) % (A) | (B) 3
. ¢ (B)
AP 1 (9) g (D) None of these
s e lim ooy ]
pplanation = ) (.'\) § Ans. : (C)
By substituting x — 1 =y, as x — L,y > 0 and Explanation :
x=11Y (tan 8.\'] g. (lan8x
| ' o 1 lim tan8x _ lim x J _ lim 8x )
;lcl—yml (x)x-! = ll_r)fz) (1+y) =e x>0 sin3x  *0 (sin3x x=0 3'(sin3x)
X 3x
fm 61 =3n+5 _ 8(1) 8
10.  now 2n2+4n_3 """" . =?])"§
(Aa) 0 B)6 (C) x (D) 3 :
Ans. : (D) ) 13. :‘_r)r(‘) (seczx— tan? X) = e

: - 6n*—3n+5
lim 67 —=3n+5 _ lim 2

n
" opdydp 3 PP 32 40 3

Explanation :

(Dividing numerator and denominator by n?)

lim n*
noo 9.2 4p

5
) )
lim _ " n~
n—w 3

T 2+40-0 2

1], lim sinmf
6_)0 T T eeseees .

(A) 0
Ans. : (B)

©) 1 (D) ©

. : . m - sin mO
Explanation . lim sinm0 _ Iim 77° > 7

"6-0 g T 00 mB

lim sin mbo

0—-0

=m(l)=m

=m

A) -1 B)0 )1 D)5
Anms. : (C)
. . lim p 2 _ lim ; _
Explanation : S (sec”x — tan“x) = 50 1 =1
tan2 (9)
14 lm ___\2/=_ .
1 1
A) 4 B) 3 ©2 D) 5
Ans. : (B)
2
. lim _ \2) _ lim 2
Explanation : o, 02 60 5
2
[t ®
— lim 2
60 5. _9_
25
R
tan L
lim 1 2
-0 4 0
2
1 1
= — 1) = —
7 O a
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15. lim sinx®
x50 0

(A) 1 ®)0
— 180
© 180 (D) —
Ans. : (C)

Explanation ;

; sin [ ™ e R
lim Em\xtz 1 180 x° = [—)
=0 & -0 T 180
. X
. Sin | —
= lim =« 180)
x>0 180 (m
180

lim x? =
1 ——-’—__2_-‘ ........ '
16. (-0 Siﬂz x+ x% cos® x

1
(A) 1 (B) 5 ©0o (D)2
Ans. : (B)
Explanation :
lim x2 . — ].II% > 12
=0 gin?x + x2 cosix 7 (sin X+ x 6052,[]
—== > c'x
x
_ lim 1
x—=0 Sin2 x s )
ST x
x2
_ lim 1

lim x> -4
x—2 x‘_z— = e .

A4 @4
3n+2
2n+3) =

(B)0

D)o

lim
n—aoo

3
() i © 3 ® 3

x> - 32
x—2
(A) 80 (B) 160

lim
x—2

(©) 40 (D)0

A h
lim a -1 _
h_)o h ------- .

(A)loga (B)e

lim € —1 _
x—0

(A) e

©)a (D)0

X

(B) 1 ©) -1 (D)0

9. l]m sin 0

lim 2* -1 -

x>0

(A) log,?
© 1

(B) logze
(D)o

7 lim:‘xx—l=

x—0

(A) 3

x

(B) log 3

lim 1Y
8. H—>a0 (1 i1 ;) =

(A) e

(C)logse (D) ;3

B0 ©1 (D) -1

60 e

(A) -1 4

i X
10, lm _X_
*=0 sinx

(A) 0 B)sinx () x (D) !
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im 108 _ : 8in90
hm — = eesenne ‘ -
1 o0 0 T S
w- @O i 9 2 , -
m Si0Z¥ _ w3 ®7 (© 5 ®
2 =0 x .
1 7. lim 0 _
(A) 1 (B)2 (C) E (D) 0 . 00 1an3g
lim sin3x _ .l. 16
Bogm0 x w3 ®3 ©F O
(A) ll B)3  ma®
© 3 (D) Does not exist 00 40
- sindx Z i _|-
14 }—13) = = e (A) 2 (B) 3 . (©) 12 (D) =
wo ®1  (©4 (D)% - |Answers
i MB @D (3 A @A (5 B
lim sin50 -
15 6a0 g = . A OB @68 A @©@ C 10D
@2 @3 (C) 4 D)5 (anc (12)B (@13) B (149 C (15D
(1A (1B (18 A
* % %
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