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Limit

1. Limit of a function f(x) is said to exist as,
X — a when,
g I;'f;'f f(a—nh) = I;'f;'f f (a + h) = some finite value M.
&) (Left hand limit) (Right hand limit)
% Note that we are not interested in knowing about what happens at x = a. Also note that if L.H.L. &
- R.H.L. are both tending towards 'co' or ‘-’ then it is said to be infinite limit.
5—’) Remember, L)j[n,ailt —>Xx#a
>Solved Example # 1
m f(x)
g 21 °
=
) .. 1--
- Find HMIL £x)
0 2
. T s
o Solution. -
c Here  HMI¢x)=1
Q Solved Example # 2
< f
0 (x)
Qo /
& 1
<
Q Find LIMIt £x) J
>
t t X
= 0 12
> Solution.
Left handed limit = 1 Right handed limit ='2
Hence UMM f(x) = does not/exist.
. Solved Example # 3
i) Find limit f(x)f( ) (ii) Find lIMit £(x) (iii)
X

2

]

Find Mt £(x)

1'\/—0—0

Solved Example # 4

FREE Download Study Package from website:

o lm= @
(i) M x in i) lim

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.

iy Mt gy =1

Solution.
(i) limit £(x) = does not exists
because left handed limit = right handed limit
(ii) limit £(x) = 0
2. Indeterminant Forms:
9,2, 0 x o0, 00 — 00, o0°, 0°, and 1.
0 o

Which of the following limits are forming indeterminant from also indicate the form

1-X

1 X
— j
X

(

x|k
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v) M- (sin xy~ (vi) im- (/n xy*
1
vi) M (14 sinx)* (vii) My
Solution

. ) 0
0] No (i) Yesa from ©
(i) Yes 0 x oo form (iv) Yes (oo — ) form u—
V) Yes, (0)°form (Vi) Yes (0)° form o
(i)  Yes (1)~ form (viii) 2
NOTE : %
0] fOf'_ doesn't means exact zero but represent a value approaching towards zero similary to'1'and o

infinity.
(i) 00 + 00 = 00
(iii) 00 X 00 = 00 —
V)  (a/o)=0ifais finite &

0

a . _ o
V) — is not defined for any a € R. 8
(vi) ab=0,if &onlyifa=0o0orb=0anda&b are finite. %
Method of Removing Indeterminancy 2

=

- Solution.

www. TekoClasses.com & www.MathsBySuhag.com
w
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Solved Example # 5

| E le # limit _—
Solved Example #6 1% z_m

Solution. limit ————
x>l 2 43x+1

Solved Example # 7

To evaluate a limit, we must always put the value where 'x ' is approaching to in the function. If we geto
a determinate form, then that value becomes the limit otherwise if an indeterminant form comes. Then[<
apply one of the following methods: N~
(i) Factorisation (ii) Rationalisation or double rationalisation ™
(i) Substitution (iv) Using standard limits 8
) Expansions of functions. s
o
o
o

Factorization method :- _ _ _ _ _ o _
We can cancel out the factors which are leading to indeterminancy and find the limit of the remaing
expression.

limit X° —24x-16
X2 w3 L ox 12

imitXC —24x =16 _ jimit (X =2)(x° + 2x*+ 4x> +8x% + 16X + 8)
X523 4gx-12 | X2 (X2 +2x +6)(x - 2)
- @ =12
14

Rationalization /Double Rationalization.

We can rationalize the irrational expression by multiplying with their conjugates to remove the
indeterminancy.

4-Bx+1
4-Bx+1

limit (4—+/5x+1)(2++3x +1)(4 + V5x + 1)
x>l (2-4/3X +1)(4 +/5X +1)(2+/3x +1)
_ limit (15-5x) 5 2+\/3x+1_ 5
© ool (3-3X) T 4+445x+1 6

0) lim { 1 2(x=3) } (i lim V1+x-+v1-x

Evaluate : x>2 | x—2 x3_3x2 4 2x x—0 X

gy lim 29 Wx-1)

x>l ox? 1 x-3

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir),-Bhopal Phone

Solution () We have
im [L1 2(2x-3) im |1 2(@x=3)
x>2 | x—2 x%_-3x2%+2x x>2 | x—=2 x(Xx=D(x-2)

X—2

lim X(x-1)-2(2x - 3)
X(X-1D(x-2)

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.



_ lim | X=2)(x=3) _im | X=3 | _ 1
T oxo2 | X(x=1)(x-2) Txo2 [ x(x=1)| " 2
0
(i) The given limit taken the form 0 when x — 0. Rationalising the numerator, we get
lim J+x —J1—x _ lim J1+X—J1—XXJ1+X+J1—X
x—0 X x>0 | X VI+X +4/1-X
i [ @ex)-@-x)
T x20 | x («/1+x +«/1—x)
.l 2% . 2 >
— lim = lm | — -2 -1
x20 | x («/1+ X +«/1—x) x>0 | 1+ X ++4/1-X 2
(iii) We have
im | 2X=3) Wx-1) im | (2x=3) Wx-1)
x—-1 2x% +x-3 T xol | (2x+3)(x-1)
i | (2x-3) (Vx -1
~ o1 | (2x+3) Wx -1 Wx +1)
0 2x-3 -1 -1
= lim - _
x-1 | (2x +3) (Vx +1) 5)(2) ~ 1
Fundamental Theorems on Limits:
Let'-xi[nn,jilt f(x)=¢ &L)ETJI g(x) = m. If ¢ & m exists then:
M HM Qg e)bE e £m (i)~ HMt {£09. g0 }= ¢.m
i T (X) 4 .
Limit -
(iii) oa o) o m provided m #0
v) S tg= kEME£(x) ; where k is a constant.
V) LJTJI flgx)] = f ('—iT;tg(X)J =f (m); provided f is continuous.at g (x) = m.
- Solved-Example #'8 Evaluate
. i . i i x2+4 ) i .
0 Im (x+2) (i) M xx—1) Ay im 5 ™ lim - cos (sin x)
o X2-3x+2 X2 ¥ 3X+2
O R T N e
() X + 2 being a polynomial in x, its limit as x — 2 is given by )'('_rg x+2)=2+2=4

FREE Download Study Package from website: www.TekoClasses.com & www.MathsBySuhag.com
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Solution

(i)
(iii)
(v)

V)

(vi)

0
2
; X +3X+2 .
conclude that 'X'_r?l — 2.1 does not exist
X -
— o sinx o tanx  Limit tanTiX it SinT2X
5. Standard Limits: @  Limit %% o g Lmit SR JETGEIED X - Limit X
[ Where x is measured in radians ]
- - 1)*
® KN @exr=er KU [1+;j =e

: { x? —5x+6 }
= lim | —
x=>2 | X(X=1)(x-2)

Again x(x = 1) being a polynomial in x, its limit as x — 2 is given by
im yx-1)=2@2-1)=2

X—2
2 2
i X +4 2 +4
By (1) above, we have lim = =
y X202 %42 2472

lim i = limsinx| = =
w50 COS (sin x) = cos om =cos0=1

Note that for x = 1 both the numerator and the denominator of the given fraction vanish. Therefore

: 2 _ . -D(x-2) P X=2
lim X =8Xx+2 _ iy X=DX=2) i -
by (Ill) above, we have ' 71 ool (xoD(xeD) "ol o1 -

Note that for x = 1, the numerator of the given expression is a non-zero constant 6 and the

6
denominator is zero. Therefore, the given limit is of the form — . Hence, by (1V) above, we

1

2

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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imir eX —1 i a¥ —1
© M ETen UM swgaaso
Limit /N+x) _ Limit X" —a"
(d) o0 T, -1 ) x>a y_a
) imit Sin2X
Solved Example # 9: Find Limit —
- Limit Sin2x Limit Sin 2X _
Solution. 0 x50 o =2
3x
: Limit €7 -1
Solved Example # 10: HMit =_~=
x/12
3x 3x
- Limit € -1 Limit e -1 _
Solution. X0 W X0 2%x3 3x = —06.
i tanx —sinx
Solved Example # 11 WMt — 3
i tanx —sinx
; Limit 22 2—>"" 72
Solution. 50 NE
_ Limit t@nx(-cosx)
- x-0 X3
2
sinX
. 2 X ~
_ Limit BNX-2SN°5 i tanx 9
B x—0 x X :
X 2
. lim sin 2x
Solved Example # 12 Compute '3 Sinax

Solution We have lim

Solved Example # 13

bsite: www.TekoClasses.com & www.MathsBySuhag.com

sin 2x
x-0 gin3x x—0

lim sin 2x 2 fim 3X
T |2x>0 2X © 3 | 8x-0 sin2x x#0

2 lim sin3x 2 2
=103+ 135 =3x1=3

2 X
Evaluate X"_rf; (1+—j

— lim

sin 2x 3 3x
2X 3x sin3x

3X

X
i 2\ lim 2.x
+= Solution lim (1+;j ot X
9 - i 4 .
; Solved Example # 14 Compute () o m (i)

ESqution 0] Puty =x —=3. So, asx—>3,y — 0. Thus
o lim € =% i, &7 €
"IG—) x=3  y_3 ~ y-0 y
o im € .e’-¢®
S — Im
X y=0 y
(]
© lim & 1
o =e’ o y =e’ . 1=¢®
_é\ (ii) We have
3 (ii) lim M — lim X(ex _1)
U') x—0 1—cos X x—0 Zsinzl
'% 2
O X 2
E 1 ) e —1. X
; = — llrno X 2 X =2
2 x> sin“ = '
o
A 3
lim X -8
LL Solved Example # 15 Evaluate ;" — 4
X J—

LLI Solution (First Method)
E The given expression Is of the form

-2°  x*-2  x2-(2)7?

x2 —(2)? x-2 = x-2

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.

=na"1

lim
x>0 1_cosx

x(e* -1)
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im X -8  _jim X’=@° _jim X*-(2)°

f— =
X202 w2 _4 X —2 X—2

X—2 T X2

. n n
lim
X—a

= 3(27) + 2(2Y)
=12+4=3

(using =na"?)

X—a
(Second Method) _ ) ) )
The numerator and denominator have a common factor (x — 2). Cancelling this factor, we obtain

3 2 3 2 st

X"-8  x“+2x+4 im X -8 im X*+2x+4 —

- lim — lim y—

x? -4 X +2 X2 y2_g 2y 42 S

(2% +2(2)+4 12 )

=7 7 =— =3 [@))

_ _ 242 4 . ] S ®

Note :dSmce X — 2, X — 2 is not zero, so the cancellation of the factor x — 2 in the above example is &
carried out.

o

Use of Subsitution in Solving Limit Problems

Sometimes in solving limit problem we convert )'('_rg f(x) by subtitutingx =a+horx =a-has

m f(a+ h)or [L'_T) f(a—h) according as need of the problem.
s limi 1-tanx
Solved Example # 16 it 1 J2sinx
. T T
Solution. Put X:Z+h x—>z = h—->0
1-tan (n+hj
4
limit
h—0 1—\/§sin(Z+hj
1- 1-tanh
_ limit - __1-tanh
h—0 1-sinh=cosh
-2tanh
limit £-tanh
T 0 ogin2 N ognPooh
2 2 2
- 'Lmit —2tan h ﬁ
-0 +tan
Fsin2 1| 25in P _cos ( )
2 2 2
_2tanh .
= limit ———" .~ N AW
0 g N (1-tanh) -1

2| . h h
SInN— —-CO0S—
h 2 2

2
Limit When x —» o

~

Sincex >0 =

interm f1 nd I1
e SoXa appyx

FREE Download Study Package from website: www.TekoClasses.com & www.MathsBySuhag.com

limit

Solved Example # 17 X &
- limit y «iry L
Solution. x> X SIN —

_ limit Sinl/x _

T X ]./—X - 1

limit

Solved Example # 18 X &

. limit X —2

Solution. x>® 2% _3
limit 1=2/x _ 1
x>w 2 _3/x 2°

limit

Solved Example # 19 X &

Successful People Replace the words like; "wish", "try" & "should" with "I Will

1
X — 0 hence in this type of problem we express most of the part of expression

— 0. We can see this approch in the given solve examples.

1
xsin —
X

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir),-Bhopal Phone : 0903 903 7779, 098930 58881.
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2

t— 0*

2
. limit X —4x+5
| . _—
Solution x>0 322 4317
1 4. 5
fimit X5
= X—> o0 §_1+% = O
X X
. / 2
gSoIved Example # 20 Jim V3t +2
X_
(&)
- . 2
Ssolution. Jim ¥X“+2
X—2
Put x = _T X —>—©
1
3+2t2, =
_ lim
~ x>0 1-2t
t
im v3+2t* t _\3
x>0 _(14+2t) [t] -1

0o

Limits Using Expansion

xlna x%Ina x%n%a
+ + +

Solution. Putx - 1+h

13
2. (1+hj -2
lim 8

h—0

©
e
>
0p]
>
m
(7))
=
©
=
@ X
: _1
g T 2 3
2 3 4
< i) (@) =x-——+ XX 4
8 2 3 4
2 4 6
8 V) cosx=l- > X X |
@ 204 6
0 . = XXX
_52 (vii) tanx NE,
(3] _ . _1+x2+5x4+61x6+
= (ix) secix =1+ k=t — — e
% (x) for|x] <1,neR(1+Xx)"=1+nx+
.. im| €% —1=x
& Solved Example # 21 Jimy —
1) im €‘-1-Xx
8Solution. x“LnO T
2 X
2
c 1+x+X— ....... -1-x
o — lim 2! -
- x—0 2 -
Y— X
o lim tanx-sinx
%Solved Example # 22 x>0 3
o o tanx —sinx
; I a2
%Solunon. Jm v
= _ lim 3 3T _
S x—0
) X3
p) 13
li (T+x)y"° -2
'% Solved Example # 23 "M, — 1
®)
c
=
o
0O
L
L
'
LL

-0

h
Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.

N |

2 3
() e =l XX
r 2 3
3 5 o7
for-1<x<1 (iv) sinx =x -+ X X 4
3 5 7
(vi) tan x = X+£+£+
= T IR
% 1?2 5 1232 5 12.3°5%
(Vi) S|n1x_x+§x + 5 X7+ 5 X
n(n —1) nin-1)(n-2)
1.2 1.2.3 X+ 0
N
6 2

w|

lim (8+h)Y®-2
h—0 T

=- 3.

page 7 of 18
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Solved Example # 24 l

=

(i)
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(i) 1f ox

24 12

2

/n(l+Xx)—sinx + X?

/n(l+Xx)—sinx + X?

x—>0

xtanx sinx

xtanx sinx

3 tanx sinx
X, .=

0
All these forms can be convered into —
—> 1,y > o, then z=(x)Y

mhz=y/mx = l

lIim (1 + xyme=e

where f(x)—> 1 ;

9. Limits of form 1°°,X0°, )éoo

0

/nx

2= (wWy)

(i)Ifx >0,y > 0,thenz=xY = 14
0
= n Zzl/(ny = aform
(iii) IfXx >w0,y—>0,thenz=xY = 4
mz=—Y_ =2y
= 2= TUmx “o M

Il
W/
+
ol
I

form in the following ways

Sincey —» « hence ; — 0 and x — 1 hence /nx - 0

nz=y/nx

nz=y/nx

also for (1)~ type of problems we can use following rules.

() ook

X—a

— {101 9(%)

f(x)-1

= Im v fg =]

X—a

g(x) >0 asx —>a

— lim [f(x)-1] g(x)
- e)(~>a

J (4x242) =e*

» 4%%+2
Solved-E le # 25 lim 2% 1
olved-Example
P x>x | 2x? £3
. . Solutian. Since it is in the form of 1*
2_q )2 ox2=122x2-3
lim {2X 1 _ im
x>u | 2x? +3 e 2x% +3
lim
Solved Example # 26: X_% (tanx)tan
IimT (tan x—1) tan 2x
Solution = et
. 2tanx
xlinl (tan X_l)il—tan 2,
- e 4
» tann/4
— e -1(1+tann/4) =gt - l
e
. tan—
Solved Example # 27 Evaluate i

Solution.

put

FREE Download Study Package from website

=
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X

] a tanz—a
lim [2_Z
X—a X

x=a+h

nh
—cot| —
lim (q,_D [Za]
h-0 a+h
2a

Lh
lim — Ah Lh
o | o h | et

2a

e

X—>

— e—2/n

33
VY
N
[
x|
N—
N
Q

N =

flThesle Packages & Learn by Video Tutorials on www.MathsBySuhag.com

page 8 of 18

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir),-Bhopal Phone : 0903 903 7779, 098930 58881.



Get Solution of These Packages & Learn by Video Tutorials on www.MathsBySuhag.com

Solved Example # 28: X'Lr{)l XX
Solution. y = )'('_T) XX
Iny = )'('_T) X /n X
) én1 1
= S - =0 [ y=1
&)

X
10. Sandwich Theorem or Squeeze Play Theorem:
If f(x) <g(x) Sh() ¥ x & LMt gxy =, =LIMIt py thentimit gy =

X—a X—>a

YA
9(x)
‘
f(x)
h(x)
\ 4 :
i X]+ [2X] +[3X] +.... + [nX
Solved Example # 29: Evaluate M [ + [2x] [nZ] [nx]
~ Where [ ] denotes the greatest integer function.
Solution.
We know that, x — 1 < |x| < x
= 2x — 1 < [2x] < 2x
= 3x — 1< [3x] <3x
=  nx-1<[nx] <nx
: (X+2x+3X + ...t NX) =N < [X] + [2X] + ...« +[nx] < (x + 2x + .... + nx)
xn(n +1) L xn(n+1)
—_— A < —_—
= > n< Z[r x] < 5
r=1
im  [XI+[2x] + ... +[nx]
Thus, "0 2
= im X (1+1) _ L0 timo D [2X) e Ky X (1+1J
00 2 n n n—o n n—o 2 n
X o X+ [2X) e + [0X] X o X+ 2K+ Inx] X
I I —
= 5 < nl—rﬂo 2 < 5 = ni?o n2 )

n
Aliter We'know that [x] = x = {x}

Z_‘ir X = [x] + [2X]-+ .... +.nx — [nX]

= (x+2x+ 3x + ... + nx) — ({x} + {2x} + .... + {nx})
xn(n+1)

FREE Download Study Package from website: www.TekoClasses.com & www.MathsBySuhag

= - ({x} +{2x} + .. + {nx})
n
1 z[r x] - X (1+£j _Xpxp+ e+ {nx)
n2 r=1 2 n n2
n
Since, 0 < {rx} < 1, 0< Z[r X] <
r=1
n n n
[rx] [rx] {rx)
~lim ,Z; o . lim ,Z; _lim X (1] _im &
n—o o n—o n—ow 2 n n—o
2 2 >
n n n
n
[rx]
lim ; _X
n—o 2
r.]2
limit y gin +
Solved Example # 30 w0 X Sin X
Solution. limit  sin =

=0 x (somevaluein[-1,1])=0

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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11. Some Important Notes :

0} lim ‘X -0 (ii) lim X =0

X—>0 X X—>0 eX

As x — o, /n x increnes much slower than any (+ve) power of x where e*increases much faster than

(+ve) power of x
@iy UMt (g —py=0& LML (1 4+ h)y1— o0, where h > 0.

nN—o0

tv) 1 UM g =A>0& LM ¢ (x) = B (afinite quantity) then;

X—>a

Limit 0= g2 _ Limit o
X'Ta'l [f(x)]*® = e* where z = oen O (X). In[f(x)] = B = AB

1000

Solved Example # 31 lim

X—00 eX
1000

i X
- lim
Solution. xow g

=0

Short Revesion (LIMIT)
HINGS TOo REMEMBER

Limit of a function f(x) is said to exist as, x—>awhen
Limit fyy = Limit £y = finite quantity.

x—a~ x—a*

=

2. FUNDAM_ENTAL THEOREMS ON LIMITS :

Let LIMit f(x) =1 & Limit g(x) =m. If] & mexists then :
@  Smtfxxg()=I+m (i) 5imit f(x) g(x) =1.m
LX)/ ]

Limit 222 _ =
(i) or g@ m , provided m=0

O (iv) LMt kf(x) = kLIMit f(x) ; where k is a constant.

X—>a X—>a

X—a

(v)  Limit f[g(x)]:f(l;@;t g(x)) =f(m) ; provided fis continuous at g (x) = m.
For example LMt | n(f(x) =In[l;iﬂt f(X)} Inl(1>0). REMEMBER
Limit

X—38. = X#a

w

STANDARD LIMITS :
i -1 -1
Limit SIX 20 _ Limit @1X _ | jmig 807X g jmit SIN "X

X—0 x—0 X x—>0 x—0 X

[ Where x is measured in radians ]

- I 1\ Limit
Limit (1 +x)1% = ¢ = Limit (1+;j note-however there n>o (1-h)"=0

o)
&

_—
\SJ

x—0
and Iﬁgnit (I+h)"— o
If Limit f(x) =1 and 5Mt ¢ (x) = oo, then ;

X—>a X—>a

~—
O
N

Limit [f(X)]¢(x)=e';‘i‘;t¢(x)[f(x)711

X—a

FREE Download Study Package from website: www.TekoClasses.com & www.MathsBySuhag.com

d If Limit f(x) =A>0 & LIMit ¢ (x) = B (a finite quantity) then ;
SITHE[F(x)] 909 = e where z = KMt ¢ (x). In[f(x)] = B4 =AB
(e) inTgt # =1na(a>0). In particular inToit ET_l =1
O NS
4. SQUEEZE PLAY THEOREM :Iff(x) <g(x) <h(x) V x & LIMIt f(x) = = LIMit h(x) then
5. INDETERMINANT FORMS : 9 , % , 0xoo , 0°, 0° , c0o—o0 and 1”
Note : (i) We cannot plot «o on the paper. Infinity (<o) is a symbol & not a number. It does not
obey the laws of elementry algebra.  (ii) 00 + 00 = 00 (lii)  coxo=o
(iv) (a/o)=0ifaisfinite  (v) % is not defined , ifa=0.
(vi) ab=0,if&onlyifa=00orb=0 and a&bare finite.
6 The following strategies should be born in mind for evaluating the limits:

Factorisation  (b) Rationalisation or double rationalisation
C

—~
\_/8 )

SucL:JCSe%gffutlrkga%%?eng?g{)\%yéa&sef%mgg?lpeg "wish", "try" & "should" with "I Will". Ineffective People don't.
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Lim X*—Vx Wx -4x

X—1

[EY
©

. X"ﬂ; cos! [cot ] where [] denotes greatestinteger function ~ Q 12. =

[EY
w

[EY
o1

[EY
~

[EY
co

)
©

)
no

appropriate substitutio

cosx , tanx should be remembered by heart & are given below :
2442 3143 2 3
(i) ax—14Xtna xIna x'dna | aso (i) =1+ 2+ XX
1 2! 3! o2t 3
2 3 5 7
(i) IN(1+x) = x- 2+ 2 X 4 for—1<x<1  (iV) sinx=x- 4 X X
2 4 3t 517
2 4 6 3 2%

(v) cosx =1- 4 XX (vi) tanx = N AN S
2! 3 15

a6l
(vii) tan'lx:x—x?+x——x—+ .......

L 12 5 1232 5 123252 : 2 5x* °
(viii) sinIx= x+=x+ AN R (ix) SeC'1X=1+%+5L+61X

" EXERCISE-1

Lim X2 —xInx+1nx -1

Q2. Lim

= Yx-1 x-1 §/x —%/x - e x—1
Lim ( P 9 Lim 2V +3x"+5x¥° 1+3/tanx

Q6. Lim

. 4 4
@  Lim tan™—= where a eR
x—0 X

. [ 2X a4 X
(b) Plot the graph of the function f(x) = lt-LrQ (— tan™ —]

T t2
100
> x* |-100
Lim LKL

x—1 -1

Find the sum of an infinite geometric series whose first term is the limit of the function

tanx — sinx . - .
f(x) = Ttk as X = 0 and whose common ratio is the limit of the function

X
g(x) = m as X — 1. (Use of series expansion or L’ Hospital’s rule is not allowed.)
Lim
X—>0

t -t
€ +¢€
(x—1ncoshx) where cosht=

Lim.1—tanXx

4 1—425inx2
i i SeC 4X —Sec 2x
Lim [In (1 + sin2x). cot(In? (1 +x 14, Lim S€CAX—SeC2X
x>0 i i ke Q14 oo sec 3X —Sec X

Lim \/E—COSO—Sine Lim 2-COSX _ 1

% (40-m)? Q6. 5 Jx—3)

If Lim asinx—sin2x

x>0 tan® x

is finite then find the value of 'a' & the limit.

Lim (@n(@+x)-1n2)(3.4** —3x)

Lim 8{1 X0 s cosX Xz}
—| 1- c0S—— €COS— + COS— COS — -
X0 8 2 4 2 4 QI8 s [(7+x)® = (1+3x)?].sin(x—1)
1 1 1

241 " yn2 42 "
Given f (x)=LIM tan-1 (nx); g (x) = LiM sin2" x and sin(h(x) ) = L [cos m(g(X)) +cos(2 f (X))]

"2
Find the domain and range of h (x).
Lim +/1— +/sin2x 93 Lim (x3+27)1n (x-2)
X_% B — Q 3. X—3 x2 -9
T —4Xx
Lim (cosa)* + (sin a)* -1 Lim 27" -9" -3 +1

rt N Q25 50 2 Vv cosx

1
3

. 1
Using Sandwich theoremto evaluate n'—_'glo[ 2 " J
An n

vn?+2n

1-x? 1-xo P aeN Q5 o, V3x -2+ (2x—3)"3 3" 1-2c0s% x

|

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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nand using standard limits
Expansion of function like Binomial expansion, exponential & logarithmic expansion, expansion of sinx,
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Q 26.

Q27.

28.

O O
N
[{e]

O
w
o

O O
TN N

O
o

o

[EY
=

[EY
N

O O O QO QO
B
g w

[EY
o

O O

O O O
NN
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24 x TV
Lim [22+3]" " Lim ( X+c¢ |_ (Lx)”
. — Q2. Ltim _4 then find ¢ Qa3.tim

Lim {sinz( T ﬂ (z‘bX] Q.5 L|mx smﬁénJcos—&
* x—0 2—aX X—0 X

2
i X a\ I* Li X tan%
im im { g0 ™
- e | COS 2n (1+xj aeR Q7. 1oy [tan 2 )
L 1\ X
i X —1+C0S XX a7 $a,% +ag b, +a,x
Lim [f] Qo. Lim [ = n3 j where a,,8,,8,,...«:8: > 0
-1 -1 -
Letfy= SN _(1=8)-cos "(1—xp) 0, find L' 7! f(x) and )I("T_ f(x), where {x} denotes the fractionalcs
V263 - (-6
part function.
. X -X
Find the values ofa, b & ¢ so that LI = bCO_SXJrce =2
X.Sin X
Lim ! a g x° = 2sin| 2sin| X - i
x> (a2 —x2)? X 2 5 || Whereaisanodd integer
Lim tan®x =x° Lim X" F()+g(x)
© X0 %2 tan?x Ql4. X" +1 &R
rIT_I>r2 [lX]—|—[2_x]+[3;(]+ """ +n.x] , Where [.] denotes the greatest integer function.
n

[EY
~

[EY
(o

[EY
©

o

Let f(X)=——, x>0  and  9(X)=x+3, x <1

sinx ,
—2-%, x<0 =X"-2x-2, 1<x<?2
. =X-b, . X>2
find LHL and RHL of g(f(x) ) atx = 0 and hence find L|rQ g(f(x)).
X—

Let P = a™™1-1,vn=2,3,....and Let P, =a*— 1 where a ¢ R* then evaluate L_im o,

o0}

x—>0 X :

Lim 3t +2x%)sin L+|x* +5 §.’|

X=X P x P+ x| +1 ®

zf(x) &

If f(x)=Incosec (xn) 0O0<x<1 and g(x)= 30 1 then Q
=Insin (2xm) 1<x<3/2 3

find tan-!(g(17)) and sec(g(17)). o

(e 0]

At the end-points and the midpoint of a circular arc AB tangent lines are drawn, and the points Aand B
are joined with a chord. Prove that the ratio of the areas of the two triangles thus formed tends to4 as the
arc AB decreases indefinitely.

EXERCISE-2

x> | 2x* +5 x=2 | x—c

1-x+Inx
Without using series expansion or L'Hospital's rule evaluate, Lim ——
x—>1 14+C0SmX

exp(x In(1+ y)) - exp(xln(l + ﬂ))
Lim | Limit X X

y_)o X—>0 y

If s, be the sum of n terms of the series, sin X + sin 2x + sin 3x +..... + sin nx then show that

iie S+ S, 4 . +5 1 X
Limit 22 =2 - =2 oot (x=2kn, kel)

Lim Mi}
1

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir);Bhopal Phone : 0 903 903 7779, 09893058

x—0 X2 X

221331 4°%-
Let P, = . Rl

.Evaluate Lim p_
e

. . s .
. Acircular arc of radius 1 subtends an angle of x radians, 0 <x <— asshownin

the figure. The point C is the intersection of the two tangent linesat A& B. Let
-C|;(X) be the area of triangle ABC & let S(x) be the area of the shaded region.
ompute :

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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; C

@ TK) (b) S(X) &  (o)thelimitof 1®) asx 0. © A

= ¥ T e o
X
o Lim ———— Lim _ S
QQZZ' @) o X+ X + /X () X_”O{ o X+\/_ &} 03
% n 2 0 Q
823 Iff(n, e):H L-tan” % | then compute Lim f (n,0) =
n—o0 o
x _aX . X _ A

Q24. Letl=Lim % & m=LIm aX —— Where a>0. If| = mthen find the value of 'a’. _
x? %
cosh = t ot 2 _ _ 00
Q25. Lim X | wherecosht= =" Q26 Lim (tanx Ssmx) X o
X—> 0 T X o
cos_ o
Q 27. Through apoint Aonacircle, achord AP is drawn & on the tangent at Aa point T is taken such thatg

AT =AP. If TP produced meet the diameter through Aat Q, prove that the limiting value of AQ when P
moves upto Ais double the diameter of the circle.

Q 28. Using Sandwich theorem, evaluate
2 n : 1
Lim + o, + Lim @"+p")n 0<a<
@ e 1en? 2402 nenz ®) ahe @ +D)T,0<a<h
U G |
29. Finda&bif: (i) XLEQ{XH —ax—b} =0 (i) Hm [\/Xz—x+1—ax—b} =0

(sin(x + h))x N (sin x)®

w
o

O O

. Showthat LM = (sinx)X [x cot x + I nsinx]

EXERCISE 3

1

27,2
Lim 1+5x XTW ,
Q1 -t L+3x2} = : [11T°96,1]
1-cos2(x-1
Lim v Cosl(x ) [11T98,2]
(A)exits and it equals /2 (B) exits and it equals -
2

C) does not exist because X -1 —>0 } o
D) does not exist becauseleft hand limit is not equal to right hand limit.

Lim Xtan2x — 2xtanx

Q3 o (L— cos2X)? is: 1 [JEE '29, 2 (out 0f 200) ]
(A)2 (B) -2 © 3 ) -7
Q.4 ForxeR, )'(-_'[2 (;( " Z’) = [ JEE 2000, Screening]
(A)e B)e (C) e (D)€
: 2
Q.5 Lirgsm(n)f# equals [ JEE 2001, Screening]
T
(A) —n (B)n © (D)1

tanx sin X

Evaluate Lim a_-a ,a>0. [REE 2001, 3 out of 100]
x—0 tan X —sin X

(ep]

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir);Bhopal Phone : 0 903 903 7779,
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O O

cosx—1)(cosx—e*) . _ . .
The integer n for which Lmo‘( )(n ) is a finite non-zero number is
X

X
(A1 (B)2 (©)3 D)4

_ EJEE 2002 (screening), 3]
sin(nx)l@-mnx—tanxj _ (n>0) then the value of a' is equal to

2

FREE Download Study Package from website: www.TekoClasses.com & www.MathsBySu
O

©
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If Lim
x—0 X

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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(A) (B)n?+1 ©) (D) None
[JEE 2003 (screening)]
1
Find the value of L|m {— (n+1)cos™ (—j —n [ JEE ' 2004, 2 out of 60]
Limit 5771 +3" -2 (A)5 (B) 3 €)1 (D) zero
N—o 5n + 2n + 32n+3
Limit COS2—cos2x
x— -1 X2—| X |
(A) 2 cos?2 (B) —2cos2 (C)2sin2 (D) —2sin2
1
The value of LMt = » 1{# is
(A)1 (B)—-1 (©0 (D) none
L)!TO'I sin!(secx).
(A) is equal to /2 (B)isequalto 1 (C) is equal to zero (D) none of these
2
Limit X"~ 9%x+20 : - .
55 Xx—[x] where [x] is the greatest integer not greater than x:
(A) isequal to 1 (B)O (C)4 (D) none
Limit X +71
Xx—>-m  Sinx
(A) isequal to —1 (B)isequalto 1 (C)isequaltom (D) does not exist
Limit (x® +27)In(x-2)
x—3 (X2—9)
(A)—8 (B)8 (€)9 (D) -
100
> x*-100
Limit k=1 -
x—1 x“1
(A)O (B) 5050 (C) 4550 (D) —5050
LXiToit (,/(x+a)(x+b)— x) =
a+b
(A) Vab (8) — (C) ab (D) nione
3 «inl
Umnx.anx+x+l_
xow x4 x+1
(A)O (B) 1/2 ©1 (D) none
Umtm+2“+(”+3!,neN:
e (n+3)!
()0 (8)1 (©)2 (D) -
L)!Ton | x |sinx -
(A)O (B)1 () -1 (D) none of these
Limit [ 2C=2x1 | _
xoo | y2_Ax 42 )
(A)1 (B)2 (C)e? (D)e
Lim X(+acosx)-b sinx
The values of a and b such that)HO 3 =lare
5 3 3 5 3 5 3
A5 5 (B) Y ©-5.-3 O)-3.5
2 (\/5 sin(7T j cos( D
Limit
X0 xv/3 (\/_cosx sin x)
(A)—1/3 (B) 2/3 (C)4/3 (D) —4/3
x-1, x=>1 x+1, x>0
J i) = 2x2-2, x<1 9(x) = -x*+1, x<0 and h(x) = Ix]

then find LM f(g(h(x)))

x—0

(A1 %B) 0 , , (C)-1 , (D) does not exists
Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.
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L)i(rﬂt (1 —x+[x—1] +[1 —x]) = where [X] denotes greatest integer function.
(A)O (B)1 (-1 (D) does not exist
Lt sin [x - 3] ) o
Xs0 W , Where [.] denotes greatest integer function is :
(A) O B) 1 (C) does not exist (D) sin1l
X sin 1+sin 1 x #0 i
Letf (x) = X 2 . then M £(x) equals
0 x=0
(A)O (B) -1/2 ©)1 (D) none of these.

page 15 of 18

3
: IX| X
X“jal [T_ a (a > 0), where [x] denotes the greatest integer less than or equal to x is

(A) a2 + 1 (B) a2 1 (C) a2 (D) - a2

Lim ‘ax2 +bx + c‘

Let o, B be the roots of ax2 + bx + ¢ = 0, where 1 < o < B. Then x—x = 1 then which of the

2

ax“ +bx+c
following statements is incorrect
A)a>0andx,<1 B)a>0andx,>f
Cla<Oanda<x,<p D)a<Oandx,<1
o An+2(n—D)+3(N—2)+...... +nl
Limit 12(+22)+3(2+...?..+n2 has the value :
A L B L C L D) 1
) 3 B) 3 © 7 (D)
Lim (1 e)smx h t test integral part functi
X—0 |x| is (where [-] represents greatest integral part function)
A)-1 (B)1 ©o (D) does not exist
if 0= "M (sinyx+1 —sinyx ) andm= M [sin/x+1 —sin+/x ]where [] denotes the greatest integer -
function then :
(A)t=m=0 (B) ¢=0;m is undefined
(C) ¢, m both do not exist (D) £ =0, m= 0 (although m exist)
n
1 1 .
If f(x) = ;,_1 (X —xj (X _x_uj then M £(0) is.
(A) 1 (B) -1 (©)2 (D) None

X A nsin® ntano _ _ _ _
The limit 4= ) + ) , Wwhere [x] is the greatest integer function-and n €1, is

(A)2n (B)2n+1 (€)2n-1 (D) does not exist

Limit 1
The limit MY x —x2'¢n 1+; is equal to :

(A)1/2 (B)3/2 ()13 (D)1
T
X_i
_ 2
Xﬂmz cosx |is: (where [.] represents greatest integer function.
(A)-1 (B)O (C) (D) does not exist
If f(x) = sinx X#nt, n=0,+1,6 %+ ,13,,
=2 , otherwise and
gx) = x2+1 , x=#0,2
=4 , X=0
=5 , X=2
then )&Lng g [f(x)] is:
(A1 (B)O ©)4 (D) does not exists

T t2

1}7 x y=x I Y w2
w7 e l " © l ©) <_}_.
The value o is equal to:

lemlt cos(smx) COSX
e e (©) v ) 12

. 2X . X
The graph of the function f(x) = -, (—cot ! j is

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir);Bhopal Phone : 0903 903 7779, 098930 58881.

v

x—>0
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1 1

ex{(zxn - (o )J

Limit - ,n e Nisequal to :
(A) O X (B) In(2/3) (C) In(3/2) (D) none
exp(xln (1+ %D— exp(x In (1+ beD ©
Y0 X—>00 y = QO3
—
(A)a+b (B)a—b (C)b—a (D) — (a + b) %
o

EXERCISE-5

Evaluate the following limits, where [ . ] represents greatest integer function and { . } represents
fractional part function

0} im [sinx] (i) lim %} (iii) lim sgn [tan x]

X—>

X“+2 , x=22 2x , x>1 lim
1-x , x<2 and g(x) = 13_y , x<1’ evaluate , ) f(9(x)).

Evaluate each of the following limits, if exists

x2_4 - yJa+2x —43x

: I . |
® 2 Jx12 y3x_2 M R Eax _2dx2*0

Evaluate the following limits, if exists

If f(x) =

5 5
; lim oy lim (x+2)2 —(a+2)? lim X\~ " -¢€
i X ii iii

U x>0 3y —sin? x (1) S x—_a () x>0 1_cosx

Evaluate the following limits, if exist :

() Jm Jx?ex-1 -x iy~ fim (iz+iz++i2j
(if Lt {COS (\/X_Jfl)_cos(\/;)} ) Jlim - Jx2—gx + x

tan3x — 2x

tan? x

e’ —1-sinx—

Evaluate the following limits using expansions : (i) )'('_T) 3

X

(i) ¢ lim a+bsinx — cosx +ce*

x—0 X3

evifiate X“_TO [1.2x]+[2.3X] +3 +[nh.(n+DX]
n

exists, then find'values of a, b, c. Alsofind the limit

where [ . ] denotes greatest integer function

2n
im X7 -1
I f(x) = Lim

n—ow ' 2n

, find range of f(x):
Evaluate the following limits

(In(@+x)~In2)(3.4"" - 3x) Gy  Lmi (€050 ~(Sina)’~cos2a (0, nj

; Limit
(I) X—4 X—4

XL [(7 4 %)% — L+ 3%)2].sin(x — 1)
Evaluate the following limits

xStan| —L- |+ 3| x [?+7
(i) Limit { x? +4/1+ x4 - xﬁ} (ii) Limit (TCXZ X

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir);Bhopal Phone : 0903 903 7779, 09893058881

X—>00 X—>—00 3
[ X]°+7 | x|+8
i sec? (72 _“b xj
. . Limi )
Evaluate the following limits (i) mit {sm (—j}
2-—ax
Ux 1/x Ux 1/x M
o faft +ast a3zt 4. +a
(ii) I-X'Td')t [ 1 2 ?_] L ] , where a, a,, a,,....... ,a >0
. ~ Limit \1+ax sinx) — X . L
Find the values of a & b so that: (i) LIMIt ( ax s )4 (b cos ) may find to a definite limit.
X
(ii) X'mj (x/x4+ax3 +3x2 +bx +2 — x4 + 2% —ex? +3x—d) -4

(1+x)
Limit | @)™ 1
x—0 X2 X

Find the limits using expansion : J
Successful People Replace the words like; "wish", "try" & "shoutd" with "I Will". Ineffective People don't.
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sin7}(1-{x}).cos1(1-{x})

d Limit

— Limit ;
14. Let f(x) = m.(l—{x}) thenfind 57> f(x) and f(x), where {.} denotes the fractional

x—0"

part function.

15. Let f(x) = L'm't {lelt(cos (”!“X))} where x € R. Prove that

nN—o0

1 if x is rational
e f(x)= if x is irrational -
o
3) Lt {Limit [22 (sinx) X[+ [22 (5inx) X ]+-..... +[n2 (sinx)X]
O16. Evaluate " ;" 1n>owo 3 ,
@ n
< where [. ] denotes the greatest integer function.
i
5”) 17. Evaluate the following limits
X
5’ (i) Limit cos X cos% cos% ........ cos
(7))
|
:__4—6 (ii) Limit Stans +og tanz—x2 ~ ta % +.....t—ta o
2. (i) I_XlTolt log, 1(x).log, (X +1).109,.1(X + 2).10g,,» (X + 3).....10g, (x°) ; where k = x°— 1.
3 3 3 3 2
§ (iv) LetP = =21 33 ! 43 Lo " ~2 Prove that %'Lnolt P=".
. 2341 3%+17 4311 n3+1 3
& ANSWER
o EXERCISE-1
O. 1.3 2. E 3.2 4. P=q 5 i 6 1
30 Q Q Q4. Q5. 3 Q6 -3
%QY @mnR2ifa>0; Olfa Oand —n/2 ifa<0(b) f(x) =| x|
- 1 1
%QS.SOSO Qo a-z :Z =§ Q10.In2 Q 11. does not exist Q12.2
= 3 1 21n2
Q13 1 14,7~ 15. —— 16.—/—=
|__Q Q > Q 16ﬁ Q .
%Ql?.azz;ﬁmit:l Q18. 7 32 Q 19 —%1nﬂ Q20. 2
e
nm
@ Q21. Domain, X € R, Range, x = o nel Q 22. does not exist Q 23.9
=
8 Q 24. cos?a InCosa '+ Sin2a InSina. Q.25. 8\/5(1n3)2 Q26.-3,-3 -3
@ Q 27. (In a)" Q 28. -2 Q29. 0,0 Q.30 4
= EXERCISE-2
; 2o 2 2.2
ng.es Q2c=In2_ Q3. ¢e"° Q4. P Q.5 —% Q6. e 2" Q7. ¢t
S
[ S—
D08 ¢ Q0 ( ) 010.%, " oqu 1L,b=2 Q12 ma’+4
€ . (a,.a,4,..a =, .a=c=1,b= Y
S e 2" 242 16a*
&) 2
Dc? Q 13.§ Q 14. f(x) when Ix|>1; g(x) when x| <1; M when x = 1 & not defined when x = -1
> 1 2
'ngS.g Q16 - Q17.a-b Q19. 1/2 Q20. 5
)
0p] B , X X sinx 101 . L9
.% Q21.T(x) = tan > .sinx or tan > > , S(X) = 5 X =7 sinx, limit = >
o e — A2 TCZ
—=Q22. (a1 (b)— Q23. —_ Q24 a=c¢ Q25 ¢
c 2
= L tan®
8Q26. " Q28. (a)1/2, (b)b Q29.()a=1,b=-1 (ii)a=—1,b=%
L EXERCISE-3
Lqu.e2 Q2D Q3.C Q4.CQ5.ZB
X 6. Ina Q7. C Q8. C 09 1-=
T
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EXERCISE-4
1. b 2. C 3. D 4 D5 D 6. D 7. C 8. B 9. B 10. C
11.A 12.B 13.C 14.C 15.C 16.B 17.C 18. C 19. C 20. C
21.D 22.A 23.A 24.B 25.A 26.C 27.A 28. C 29. A 30. C x
31.B 32.B 33.B “
EXERCISE-5 ©
i
1. (i) O (i) Limit does not exists (iii) Limit does not exists %
2 . 5 o
. - . . ~ 3/2 2
2. 6 3. () (-8) (i) —3\/5 4. (i) 1/3 (ii) 5 (a+2) (i) 2e
1 1
5. () /2 (i) 1/2  (iii)yzero (iv)o 6. (i) 3 (la=2,b=1,c=-1and value = - 3
X . 9 4 .. . .
7. 3 8. {-1,0,1} 9. (i) —Zlng (if) cos*a In (cos a) - sin* a In (sin a)
2
a
: 1 N 1 N A B2 .
10. (i) i (i) - — 11.(G) € ® (i) (@,a,a, ....... a)
1
12.()a=-b=1()a=2b<cRc=5decR 13. %
osinx .1
14. % _T 16. = 17.(1)) —— (i) — —cotx (i 5
2N (i) == (i) (ii)
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