Limit
General Introduction
Notion of limit
—  Limit of what ?
—  Why evaluate limit ?

— How to evaluate limit ?



Left Hand Limit &
Right Hand Limit



Limit f(X) 1s said to exist at x = a If

X —=il

Limut f(a +h) = L:m:t HERD)

Ih—0
= finite (dlsregards whether f is defined at x = a)
f(a*) = f(a-) = finite

h 1s a small positive quantity



Note f(x) = [X] and {x} has no limit at all integers



Q. Find Lim sgn(x)

a—0



Q. f(x):m limitatx =0 = ?
X



Q. Lim tan " i

x—l X



Q. Lim

=0 In|x|



Q. Limcotlx?=?

a—0



Q. f(X)=[x]+Jtx; Limatx=0 =7



Q. Lim xsgn(x-1)

xr—l



Concept of One Sided Limit

.X o [x]
Lim— lim —
r—1 [I] r—1 X



7C

Q. f(x)=[sinx] atx =5



Q. g(x) =[cos x] at x :g



Q. Consider: f(x)= - lim f(x)=7?



Q.

Consider the function: f(x)=¢3.




Sketch the graph of f.

Determine the following limits.

(@) Lim f(X) (b) Limf(X) (c) Limf(x) (d) L:m f(X)

x—-1 r—-1 x—-1

© L:m f(x) (f) er f(x) (g)er f(x) (h) L:mf(x)

r—s2 ar—2

(i) Lim £(<) ) Limt () (k) Lim £() (1) Lim f(x)

1_}.—'



Refer the figure,
The value of A for which 2 [Lfm f(x’ —xl)]

ar—

= ?-.,[Lfm f(2x* —xi)] IS

ar—0

(A) 3 (B) 2
(C) 3 (D) 5




Let g(x) = (X — 2)?, X < 2
=7 —XX>2

also the graph of f(x) Is given then which of
the following limits are non existent

(A) Limf(g(x)) N

(B) Limg(f(x))

x—0 f(x) LE-
(C) Lil[lg(f(l'i)) : :{,M > X




Five Fundamental Theorems
If Lim f(X) = L and Lim g(x) = M where L and M are

X—¢C X—¢

finite quantities then



Five Fundamental Theorems
If Lim f(X) = L and Lim g(x) = M where L and M are

X—¢C X—¢

finite quantities then

(1) Sumrule . Lim(f(x)+g(x)) =L+ M



Five Fundamental Theorems
If Lim f(X) = L and Lim g(x) = M where L and M are

X—¢C X—¢

finite quantities then

(1) Sumrule . Lim(f(x)+g(x)) =L+ M

(2) Difference rule . Lim(f(x)-g(x))=L-M



Five Fundamental Theorems
If Lim f(X) = L and Lim g(x) = M where L and M are

X—>¢ X—C

finite quantities then

(1) Sumrule » Lim(f(x)+g(x)) = L+ M
(2) Difference rule ; Lim(f(x)-g(x))=L-M

(3) Product rule ; I;-L:P('f(x),g(x))=L..h-1



Five Fundamental Theorems
If Lim f(X) = L and Lim g(x) = M where L and M are

X—¢C X—¢

finite quantities then

(1) Sum rule © Lim(f(x) +g(x))=L+M
(2) Difference rule : I;LT(f(x)—g(x))=L.—1\1
(3) Product rule ; I;-L:P('f(x),g(x)_)=L..h-1
(4) Quotient rule ' Li flx)_L M =0

=y g(x) Y



Five Fundamental Theorems
If Lim f(X) = L and Lim g(x) = M where L and M are

X—>¢ X—C

finite quantities then

(1) Sum rule © Lim(f(x) +g(x))=L+M
(2) Difference rule : I;LT(f(x)—g(x))=L.—1\1
(3) Product rule : I;-L:P('f(x),g(x)_)=L..h-1
(4) Quotient rule . Li flx)_L M =0

=y g(x) Y

(5) Constant Multiple rule : LimK.f(x)=KL



Important Notes
If Lim f(x) and Lim g(x) both exists then limit of

X—¢C X—¢C

f(x)

f(x)+g(x); f(x)-g(x) and at X = ¢ must exists.

o(x)



If Lim f(X) exist but Lim g(x) does not exist then

X—¢C X—C

(a) Lim (f £ g) can not exist.

X—C

(b) Nothing definite can be said about the product
or quotient.



Example

Q. f(X)=x;9(X)=[x] (where f exist and g does
notatx e I)

(i) L-iTx[x] exists and L_-il:lx[x] does not exists



X

.. i X i
(i) Lim exists and Lim— does not exists
x—0 SENX x—2 [1]



(111) Limf(x) and Limg(x) both do not exist then

. . f
nothing can be said about (fi-g),f'gorg,.



(1) f(x)=— and g(x)= at x=0

sinx tanx



I (Iv) f(x) =[x] and g(x) = {x} then (f + g)x exist



(v) f(x)=sgnxandg (X)=[x] then Lim (sgnx+[x])
does not exist .



(v) f(x)=[x] and g(x)={x}: then Lim[x]-tx

does not exist but Lim[x]-{x} exist



(V1) f(x)=e™; o(x)then Lime™e® exists.
) x—0



Various strategies to evaluate limit



List of formulaes
(i) a3+b3=(a+bh)(a2—ab+h?

(i) a*-b3=(a-Db) (a®°+ab + b?)
(iii) a*+ a%b?+ b* = (a?—ab + b?) (a% + ab + b?)
(iv) x*+x2+1=(X+x+1)(xX=x+1)

(v) ad+bd+c3-3abc=(@+b+c)(a+ b+ c?
—ab — bc —ca)

—> as+b3+ci=3abcifa+b+c=0o0ra=b=c



(vi) Binomial expansion for any index n

n(n+l) , nn-1)(n-2) |,
X + X

-
R

(1+x)" =1+nx+ + .00



Sum of first n natural numbers

Sum of squares of first n natural numbers
Sum of cube of first n natural numbers
Sum of A.P.

Sum of G.P.



7 Indeterminant forms

9
0?

o PN
;?{}xm’m—mjl , 00 ’{}



Meaning of Indeterminant forms



Strategy to solve limits

(1) Factorisation

(1) Rationalisation

(111) Double rationalisation
(Iv) Use of binomial theorem
(v) Algebric identities

(vi) Involving law of love



3
tan x—1

lim 3
x—n/4 tan” x—1

e



3
cot" x—1

Q. lim 3
x—u/4 cot” X+ cotx—2



Q. lim -
=0 J5—x —J/5+x



R S
Q. lim
=9 4 —f2x =2



0. limE D *2)
— (2% -2)




¥
3+2Xx+X"

lim —; .
x—o X° —X+4



3+n+n’ . (m)(m+1)(n+2)
lim Q. lim _ _ .
llﬁmll +ll +n+7 n—® (_ll—l)(ll+7)(ﬂ+3)

n-+1 X +1
lim lim
N —>0 n X—00 21 + X — _I.
(n+3)(n+9) (n+1)*-(n-1)"
lim — ' lim

n—0 (]] — 2)(“ — 1)

n—>o (ll+l) +(“ 1)

2
1 " X +2x-3
lim— ——
oo n’ X3 x+1
|
lim ——;

n—m l]



Jn' =2n? +1+¥n' +1
Q. lim

] 5 5 7 ~__3
== 4’ +6n° +2 —Yn” +3n’ +1



Q m
I
1
11— (ﬂ
( n:f“ ;
1)’ =
( 31):
N eq
u
al







Q.




Q. lim(\fxl—zx—l_\/xl_h_?,)

X—+oo



* l * l * r * l - »
Q_ lim tan K(JQSIH x+351nx+4—\/sm x+65mx+2)n
T

X—_
2

E



* [ 1 12
lim - —
=2 Xx+2 X +8



lim

X—0o




X —9x+20 ‘|"i—"*’r|

Let f(x)= and g(x) =

x—[x] (x* —x—6)|x|

then which of the following holds good ?

(A) llll} f(x)=1 (B) ll:g o(x) = ;
(C) IIT o(x)= ) (D) lim g(x) = -

x— ()



[ ]

+ LE LR N ] + n

[ ]




Assignment — 1
G.N. Berman



n+1

lim

n—o It

(n+1)°

lim -

n—wo 21

.. 3 %
(n+1) +(;—1)

lim -

nso (n+1)" +(n—1)

n’—100n" +1

lim
n—o 100n°

+135n

!

Q.

1000’ + 3n°
[im
n-o (.00l —=100n° +1

(n+1) =(n-1)"
l:m_

noo (n+1)" +(n—-1)"

Lo (2}1 + __)4 — (n — __)4
e (2}1 + __)4 + (n — __)4

_ 3\/}:3 +2n—1
lim
1—>c0 n+?2




2
2
. 3\/}!3 +n | (\/n + 1 +n)
lim Q. lim
i1—»c0 71 _|_1 1—»cQ 3 H{i +1

Vil =2t + 1+’ +1
lim

=0 Y v 6n° +2 — \/n +3n" +1

U’ +2 -3’ +1
« lim
"*“";/n +2-Nn'+1

(n + 2)I+(n + 1)1

O /777,

n—>ca (n + I)I—HI

_ i (ﬂ+2)1+(n+l)l
- Lom (n+3) Q. (n+2)—(n+1)!



7
limm 2 4 2
1—>»c0 _I_ _I_ _I_

+ =4+ =+ ... +—

3 9 R

1 .
lrm—?(l+2+:r+ ****** +n)
1—»cO }I‘

1+24+3+..... +n n
lim —
n—>c0 n+2 2

. (1—2+3—4+ ****** —2;:}
lim



|
++++++ +(2n-l)(2ﬂ+l)}



L' Opital Rule



1L

lim
x—1 Y

m

—1
l(_m.,,llEN)



_ntl ntl
x -2

Q. If lim[‘

x—2

x—2

]=30 and n € N, find n.



~ (cosx)"’ —(cosx)"’
Q. m +r 2 equals
x—) sin’ x




* 3 3 p p
Q_ llm\f}i + 3X —JK — 72X

X—00



Q. Ilim((x+D)(x+2)(x+3)) —x

X—00



2
ax +bx+c 0

Q. finda,b,ciflim
x—0 X
X—00






f
* * K3+1
Q. finda&b lim|l———-ax—-b

x—o| x+1




0.

finda&b lim

X—@

X~ +1

x+1
\

—ax—>b




0.

finda&b lim

X—

k3:+1

X~ +1

—ax—Db




Sandwich/Squeeze play Theorem



Q. [X]<x<[x]+1

X—1<[x] <X



Q. Ifdx—9<x2—4x+7 Vv x>0 find 1M f(x)



Q. 2x<g(X) < x*—x2+ 2forall xthen lim g(x)

e |



X7 (2+sin’x)
lim

X—0 x+100



- 2 . A
X +SsInosXx

X~ +10



he value of the limit lim—

=0 al X

-
- m (az0) (Where[]

denotes the greatest integer function) is equal to

Ma @b  (©° (D)i--

|



Q. Evaluate:lim| ——+ + +oeveeet—

1 n n 1]
s—oln +1 n°+2 n-+3 n +n
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_ X
lim
e | l_ X
¥
. X —3
lim

=3 x4 x4

2
o x —2x+1

lim -

e | X —X

3 2
X +3x  +2x

lim — :
x=>-2 X" —=x—-0

(x—l) 2—x

. lim
Q r—>1 xl _l
Sx’ —1

Q. lim——
slox  —5x+1
2

E 4

. X rx=2
Q. lim

3 2
=l x” —x" —x+1

| R
Q. lim —
—>i—x 1-x7




: | |
lim -

2 2
r—>1 x(x_z) X —3x+2

: X +2 x—4
lim +

2 ~ ;
=l xf=5x+4 0 3(xt—3x+2)

' xﬂl _1 ‘
lim (m and n mtegers)
a1 x"’ _1
3
X +x

lim —, }
x> x© —3x" 41



4 -

: X" —JXx .ox =1
lim=— Q. lim—
xoo T —3x 41 x>0 2" ]

14+ x—3x7 X

. AT DL . »
lim } 3 Q. lmm|—
x> | + x° + 33X x| x 4]

| s (2x—1)(3x7 +x+2)

lim — -
el Ix —1 4x
10 10 10

C(x+I1) +(x+2) +.4(x+100)
lim = -

A —»c0 _|_ Ia'

"“"J



Q. lim

( x’ x? } 0 U +3 -Ux" +4

— lim
2x'—1 2x+1 x—>hoo T+ 1

A —>»c0

Q- \/l‘z+1+\/; Q \/I+xz—1

lfﬂ! lim
C— 4 ‘_{ x {} -r‘t:
e \/l‘ +X —X

N I =VXT+1 . I1—x—1
Q. lim Q. lim -
Deldxt+ 1 -VxT+1 -

0 S +3+Yon —1 0 Jxi+1—1

lim — - . lim
e &\/xg +x +1—x v =0 \/xz +16 —4




Q. lim x—I-2 Q. lim x+h—x

r—>35 x—3 h—0 ]I

2 _ A 1ex o1
Q. l_fmx \/; Q .

. lim >
x> 1 x — ] x—>0 X

Jx—b—Ja—b . VI+x—{I1—x

Q. lim (a>b) Q. lLm

> x — (g x—=>0 X

x —1

Q. lim (m and n fntegers)

v—>1 rﬂ; — 7




Q. lfﬁ:(\/m-\/;) Q. lfm(\/x2+1—\/x2—1)

X—c) X —»cO

1
Q. lim (\/xz +1 —x) Q. lim x(\/xz + 1 —x)

xr—tco r—to0

Q. lim (\/(x+a)(x+b) —x)

r—tco

Q. lim (\/xz —Ix—1 _sz —7x+j’)

x—tco



Limits of Trigonometric Functions

llm‘-‘m‘zlzlim X
X 'D *
=0 x Y sinx
e -
_lim_ _lim™M X j; X

x— XCOSECX — x—( — x—0 -1
X SIInl X



. Sinx
Iim

x—=()

| K |
(where [ ] denotes the greatest integer function)




0.

lim

x—=()

tanx

X




|
Q. Ilimxsin —

N —>00 x



x—=()

l—cosx

X



3
. l—cosx
Im

x—) N}

X



l—cosx

lim —;
x—0  sinX



. sin2Xx
lim—
x—0 Y



Q_ lim sin 8x cot 3x

x—:()






\/l+tﬂl‘l‘£ —\/l+sinx

Q_ lim E

x—( X



3 2
X +x" -2

lim — _
x=1 sin(x—1)



X

Iim(l—x)t:
Q. im(1l—x)tan >

x—]1



Xxtan’Zx—2’xtanx

Q. lim

=0  (1—cos2x)’



1 —cos(l—cosx)

Q. lim

. 4
x—0 Sl X






\/l+xsinx—\/0052x

Q. lim .

x—) 2
tan™ —

2



If lim X% cos(m sec? X) cosec (m sec? X) =

x—=()

(a e N), then ais equal to
Al

(A) 1 (B) 2 (C) 3 (D) 4



tanx

. 5 .
x—/ 2 tﬂ]] AX



tanx

lim ——
x—71/2 tan DX

0.



tan(a+2x)—2tan(a+x)+tana

Q. lim -

x—() X



0.

lim

x—=]1

sin X

x—1



J2
X

Q. lim

s—0 sin(7Tsec” X)



o x'sin(l/x)+x*
Q. lim

s 14+ x |



7C
cos
) 2cosX
Q. lim

s—0 sin(sinx’)






0.

. f(—x)x’
Refer the figure, the value of lim (Cx)x
x—=0" | ] —cosXx

{ [t (x)] }

where [ . ] denote greatest integel A

4
function and { . } denote fraction 3

2
part function. > X

(A)6  (B)12 (C)18 (D)24




Find the values of a, b & ¢ so that

. ae —bcosx+ce "
lim - =2
x—0 X.SINnX




The value of

i
'y
(A);

2 2

|

|

2 V2 2)

\
®)-

+

(C) -
7L



 w/4—tan'x
If lim exists and has the value

11

x—=1 X —X

equal to [— l] , then find n.

8




Assignment — 3
G.N. Berman



SIN3X ~ tankx

lim Q. lim
x—:{ X xr—0 X
. sinax . tan2x
lim — Q. lim—;
x—0 sin fx x—0 SIN3X

sin(a")

lim — (m and n positive fntegerﬁ)

«—0 sin(a)

_ 2arcsinx _ 2x-—arcsinx
lim Q. lim

=0 3x =0 2x + arctanx




1 —cosx
O /777 .
r— x

. ftan o
Q. lim

w@— () 2
'{/(1 — cos a)

0 . tana — sind

lim

w—0 ﬂj

1
Q. lim —

x—=0 | sinx tanx

K
 I-cos’x
lim :
.TJ..-’{} xlﬁfr'flzx

& 1 + Si}lx — ci};ifx
lim

r—0

— SINX — COSX

2
. (1 — cos a)
lim

3 . 2
«—0 [N o — SN~ o

1 —sinx
lirm

Hf[ﬂf ]
(7
2



Q.

COSX

7 / * \ 2
x> {/ (1 — sinx)

=
lim|——x|tan x
.‘l‘%*E
2

. 7
lim (1—-7z)tan—
r—1

. COSX — SINX
lim
o cos2x

lim

A—T

lim

o— T

lim)| sin

y—a

lim
T
X —
(1]

SIN3x

sin2x
sin o
2
a
I-—3
T
y—a
tan
_ T
sin|lx——
— COSX

»

2a



Q.

lim

X
1 —sin—
2

lim
T X X
COSN COSN

cos a+x)—cos la—x)

— sin—
4

lim
x—{ X

sinla+x)—sinla—x)

lim

o tanla+x)—tanla— x)

T
lint | 2x tanx —
T COSX

2

. cosdax —cosPx
lim >
x— X

+ 2 + 2

. osima—sin”fp

lim

w—f ai” —ﬁz

sinla+2h)—-2sinla+h)+sina

h—0 I’



tanla+2h)—2tana+ h)+ tana

Q. lim

Ih—0 h’
N2 - v1+ cosx _ VI1+sinx —1— sinx
Q. lim — Q. lim
x—0 sin"x x—0 ranx
_ V1 + xsinx —J/cos2x ~ I—(cosx)cos2x
Q. lim Q. lim ;
x— X x— X

p4
ran - —

\/; — \/ aArccosx
Q. lim
x—>-1 x+1




Exponential Functions :

a —1
lim =lna(a>0)
x— X







_-I__-
e =1
Q. Ilim
x—0 tan X



tAnX X

— €

Q. lim

x—0 tanX —X



Q.

lim

x—=()

EI

—COSX

I



Q.

lim

h—0

x+th
[ ]

<1 x
+a*> "' —=2a”

,a>(



1/x°
* |
Q. lim :
s—o arctanx” — 7T



cosS /X —cos 9x

Q. lim

x—0 COSX — CO0S X



1* Indeterminant form ;



1 1Y
Im(l+x)* =e= lim[l+j]

x—0 X —>00 X



lim(cosh)" — 0, lim(sech)” — o
h—0 h—0
n—oo n—0o



Examples



Q. lim(1+2x)™*

x—=()



Inx—-1

lim
X—e K—E



Q. lim(l-x)log_?2

x—1



2
x +ax+b

Q. Leta, b be constants such that lim- ;
=1 (In(2 - x))

exist and have the value equal to |. Find the

valueof (a+ b + 1)



Generalised Formula For 1~

Let Limf(x)=1 and Limg(x) =«

. ) A\ g(x) Lim g (x)[f(x)-1]
then le(f(_x))p e

X—2

— €

£



Examples










Lim

X—m

x+2x—1

2x"'—3x-2

2x+1

B




Q. Lim

X—00

x+ 2
2x—-1







Q. Lim

X—o

X+ 6

X+

Nx+4
1]



Q.

L_-im

x—0

| -



CosecX

1+ tanx

Q. Lim

x—0 | 1+ sinx



X
) . | |
Q- Lim|sin—+cos—
X— X K



Q | Lim [ 5 COSeCX
=0 [ 2+4/9+X
A e—1/6 -1/
( ) (B) e 5 (C) e—l/25 (D) e—1/30



. -
Q. Lim(cosx)™"’

x—=)



Q. Li
i
m cos " =

n—:o
Jn



1 1

Q. Lim(cosmx)¥, m,neN

x—=0) '



0. If Lim——2 =2 *1 s equal to (In k) (Inw),

n—0 In(sec x)

find least value of (k + w).




2tan'x | :
Q. Lim[ ] equals e then L is equal to
T

X—o

2 2 T
(A) - (B) —— ©-5 O

T



Q.

Lim

n—ow

\

( A) a1/b

4 11
ﬂ-l+#§

a

/

(B) bl/a

a>0,b>0,ne N

(C)a°

(D) b*



i 111. + 2 1/x + 311 + + l11.--":'@.: X
Q. Lim ne N

X—»00 n




100 x

0. Li (P 2V 3V 4L+ 100MF
il 100

\ /




Q. Limx’ sin

X—m




Limit of Functions Having Builtin
Limit With Them



Examples

cosx— X "sin(x—1)

Q. f(K) — Lim J2n+l _ _ 2n

n—so + X

, find Lim f(x)

x—1



tantx +(x+1)" sinx

Q. f(x)=Lim 5 i , find Lim f(x)
n—o X +(x+1) x—0



Miscellaneous Types of Examples

The natural number n, for which

(27* -9 — 3" +1)(1- cosx)
Liﬂﬂl ‘ " ,neN
X—> X

is a finite non zero number, is equal to
(A)1 (B) 2 (C) 3 (D) 4




il
Q. Lim—F—
x—=2 b ¢

2

where { } denotes fractional part function and
| ] denotes greatest integer function.



Ixt+1
. L-* (G |
Q- Lim [2x]

where { } denotes fractional part function and
| ] denotes greatest integer function.






Q. L

X—

11m

tanx . 1

(anx

+1



Lim 1
=0 x Jl .



A |
SII X

Q. Lim
x—1 X
tan




cosx+ 4 tanx

Q. Lim

4
x—0 2—X—2X



0. Li 1— < cosx
. Lim

] . 4f.
x—0 gin (3\/3:)



|
Q- Limx’ [1 — COS —

X—o X



2x
Q. Lim5+*

X—o



Lim—
x—0 X

[ | JI—C{}SZX

l1+cos2x



3
. tanx
Q. Lim—

x—) X



. Insecx
Q. Lim >
x—) X



: . 2 3
Isinx— X" +Xx

Q. Lim

-0 tanx+ 2sin’x+ 5



ntl + 311 . 2111

'

Q - Lim nt+3

nso §'+2%+3



Q. Lim—
s~ [X]



* + 3 2 : 4
1—cosx+2sinx—sin"X—X +3x

Q. Lim

3 - * I — 3'
x—0 tan xX—6sIn" X+X—5Xx



I tan2x
T
. Lim|tan| —+x
Q m}[ m[lz x]]

it
X—3——
4



1
Q. Lim (sinx)s’

x—{)



. fx)-5 : o
Q. If Lim =3 then Find | 91111{69]

x—2 X— 2 x—2




| (x)
f(t) = 2then(a) lef(\) and (b) le E—

X
x—0 ]L




f(x)—5
Q. IfLim (X) = 1 then Lim f(x)

x—4  X—2 x—4




| |
= — find range of x

Q. If Lim

I—>C0 3 -+ j{_“



Q_ Lim

X—




I 0. I:ir;l[\/x+ N —\E]



Limit Using Expansion of Function

X

e —1—x
Q. Lim >

x—0 X




x—={)

X— SInx




Q. Lim

O |




X— tanx

Q. Lim 2

x—{) X



Examples

e —1—x

Lim——
x—=0 sin 2X



|
Q- Limx—x’ ln(l+—)

X—>»cQ l



Lim
x—=0

(1+x)"* —e

X






Q. [im ln(5+x)—ln(5—x)

x—»0
X




. 2
sinx— X" — {x§}.{—Xx}

Q. Lim
xLﬂ XCOSX— X~ — x5 4-x3
3 3

(€)1 (D) does not exist



. Acosx+ Bxsinx—5§ .
Q. If Lim y exists & finite.

x—l) X

Find A & B and also the limit.



2 2
tan' x—Xx

Q. Lim

] 2 2
x=>0 x'tan X



. 4+sin2x+ Asinx+ Bceosx .
Q. Let f(x) = + sin 2 x+ ;1n1+ m“,,lf Limf(x)

X x—0

exists and finite. Find A and B and the limit




Q. Refer the figure, the value of

§ 3 e 3\ T . 3]
_ X —SIn X SInX
Lim| | 3f y —f =
x—=0 X X

where [ . ] denote greatest integer function.
(A)3 (B) 5 y

(C)7 (D) 9 4




An arc PQ of a circle subtends a central angle
0 as shown. Let A(0) be the area between the
chord PQ and the arc PQ. Let B(0) be the area
between the tangent lines PR and QR and the
arc PQ. Find
A(0)

Lim —=

=0




. sin2x+asinx . . .
Q. Lim 3 IS finite and equal to L

x—>1) X

Finda & L



Assignment — 4
G.N. Berman






2

lim(l +iz] Q- lim (1 +ij
X—»o0 X X—>Too X

2 X
lim(x 2x+1J Q. lim(1+sinx)

xoo| x° —4x+2 x>0

; . In(1+kx
lim(1+mnz\/;)1”2x Q. lim n(1+kx)

x—0 x—0 x

lim Q. Iim

x—0 X X2

Inla+x)—Ina ( x JI



Iim{x[ln(x+a)—Inx]}

X—»o0

. Inx—-1
lim Q.
X—é x —_— e

. EE-I _ 1
lim Q
x—0 3x

2

. e —CosXx
lim > Q
x—0 X

h
a -1
lim
h—0 h
et —e
lim
x—1 X — 1
et —e "
lim

x>0 SINX



sin 2x Sin X ax b

lim Q. Ilim

x—0 X x—0 X

limx(e''~ —1)

X—>»oC

lim x(\/xz +\/x4 + 1 —x\/E)

X—Too

lim (a>0) Q. lim——"—(a>0)

x>t gt + ] x> q” +q




. SInx arctan x

lim Q. Iim
e S x X—oC x

. X+Ssinx . arcsinx
lim Q. Iim
X% X +COS X x—>1 ™

fan—
2

o osinla+3h) - 3sinla+ 2h)+ 3sinla+ h)— sina
lim >
h—0 h

lim tan’ x(\/Zsin‘:"x+3Sinx+4 —

x——
2

JSfH2x+6Sfo +2)



1—cos(1—cosx)
4

lim
x—0 X

) X X X
lim| cos —.cos —...cos —

el 2 4 2"

lim x‘g(l — COS i]

X—3o0 x

lim(cosNx+1 —cos \/;)

X—»aC



. x+1
lim x| arctan S—
X x+2 4

. x+1 X
lim x| arctan — arctan
x—>0 x+2 x+2

. . ) 1 X
i arcsin x jarcmnx Q. lim (1 b ] (n>0)
r— x X—»+oC X
,. Incos x

. 1/ 5inx .

lim(cos x) Q. lim >

x—0 x—0 X



S x

SIHX |x—sinx . X :
Q. lim Q. lim(cosx +sinx)"’*
x—0 X x—0

Q. lim(cos x +asinbx)'’”

x—0



