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LIMITS AND CONTINUITY

Solved Problems

1. Evaluate the folllowing limits.

1
T+ 2

Evaluate Lt, ., _3


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_HCNRjJqXhbtF

° Watch Video Solution

2. Evaluate the folloiwng :
r — 2

x3 — 8

Ltw—>2

° Watch Video Solution

3. Evaluate the folllowing limits.

Find Lt; »1(xz + 2)(2z + 1)

° Watch Video Solution



https://dl.doubtnut.com/l/_HCNRjJqXhbtF
https://dl.doubtnut.com/l/_JR1tEZcu3dOv
https://dl.doubtnut.com/l/_yy2XAkFwXOsV
https://dl.doubtnut.com/l/_GfklIfXT15XD

4.Compute:

1
Lt, oz’ sin (—)
x

° Watch Video Solution

5. Evaluate the folllowing limits.

z2 —5

Lt;p . T~
24z + 10

° Watch Video Solution



https://dl.doubtnut.com/l/_GfklIfXT15XD
https://dl.doubtnut.com/l/_FgirLFGLap4O

6. Evaluate the folllowing limits.

3 — 6x2 + 9x
2 —9

Ltm—>3

° Watch Video Solution

3 3 2
7.Evaluate Lt, . 3 a <
r2 — 5z + 6

° Watch Video Solution

x
8 Show that Lt, . ,+ ‘:1:_| =1
|z

and


https://dl.doubtnut.com/l/_oMcM76MUQDDO
https://dl.doubtnut.com/l/_zvDfAMsMImti
https://dl.doubtnut.com/l/_ojpO3qK0ZgzB

° Watch Video Solution

9.Let f: R — R defined by

{2:13—1 if <3

) =15 if z>3

Then show that Lt, .3f(x) = 5

° Watch Video Solution

10. Show that

Lty _o\/2> —4=0= Lty ,21/z> — 4

° Watch Video Solution



https://dl.doubtnut.com/l/_ojpO3qK0ZgzB
https://dl.doubtnut.com/l/_Ivemn7MTkPqS
https://dl.doubtnut.com/l/_ULss1lUQGbve

x? if <1
N f(z) =< «x if 1<ax <2 then
r—3 if x> 2

Ltw—>2+ f(il?) —

O Watch Video Solution

tanx
12. Show that Lt, _, =1
x

° Watch Video Solution



https://dl.doubtnut.com/l/_ULss1lUQGbve
https://dl.doubtnut.com/l/_xOkfuW8a4l6N
https://dl.doubtnut.com/l/_isyVi2NWfMaQ

vi+xz-—1

13. Evaluate Lt, .
x

° Watch Video Solution

e’ —1

14. Evaluate Lt, .

vi+x—1

° Watch Video Solution

15. Show that :

, x — 3
lim =0

z—3 \/|w2—_9|

l ° Wi/akt A \NtAdAaA CAliikiAan


https://dl.doubtnut.com/l/_2EgXmMvSHagH
https://dl.doubtnut.com/l/_IlXLHGVVDRwX
https://dl.doubtnut.com/l/_SQaa3xRejfm6
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16. Compute

Z

b* — 1

Lty 0 (a>0,b>0,b+#1).

° Watch Video Solution

sin ax
17. te L
7. Compute Lt; by b#0,a #b

° Watch Video Solution

e3r — 1
18. Compute Lt,

Zr


https://dl.doubtnut.com/l/_SQaa3xRejfm6
https://dl.doubtnut.com/l/_eVfRB1bvE3r2
https://dl.doubtnut.com/l/_FzyPXDqfDqzO
https://dl.doubtnut.com/l/_t3Gu88Qd4v4B

° Watch Video Solution

e® —sinx — 1
19. Compute Lim
z—0 xr

O Watch Video Solution

log,
20. Evaluate Lt, _,

r—1

° Watch Video Solution

1
21. Using definition, Show that Lt, _, . — = 0
x


https://dl.doubtnut.com/l/_t3Gu88Qd4v4B
https://dl.doubtnut.com/l/_zEZJBU0kjr3B
https://dl.doubtnut.com/l/_RasGaIhTDtSM
https://dl.doubtnut.com/l/_IaJoqNrBu2WX

° Watch Video Solution

e’ —1

22.Show that Lt, _, =1
T
° Watch Video Solution
23. Evaluate Lt w +2 -1
. Evaluate Lt
o2 2 —4x + 4

° Watch Video Solution



https://dl.doubtnut.com/l/_IaJoqNrBu2WX
https://dl.doubtnut.com/l/_usZbxzkWP2mu
https://dl.doubtnut.com/l/_xFr96BSzbSP6

24. Compute the following limits.

] 3z° —1
].lm ——
r— oo Q2 +1

° Watch Video Solution

n
25. If f(x) n F - TUTTA0

bpx™ + .. +bix + by
an > 0,6, > 0, then show that

Lt; . — f(x) = c0ifn > m.

o View Text Solution



https://dl.doubtnut.com/l/_UwhcZaNMSepV
https://dl.doubtnut.com/l/_nExIhoAWQzqT

2 —sinx

2+ 2

26. Compute Lt, _,

° Watch Video Solution

27. Show that f(x) = [x] (x € R) is continuous
at only those real numbers that are not

integers.

° Watch Video Solution



https://dl.doubtnut.com/l/_WHdm9PoAmgoe
https://dl.doubtnut.com/l/_kLjjLAxMBHqB

28.If : R — R is a function such that f(x +y)
=f(x) +f(y) V xy € R then fis continuous on R

if it is continuous at a single point in R.

o Watch Video Solution

29. Check the continuity of the function f

defined by
z+1 if <1

f(z) = 2z if 1<z <2z at x=1
1+ xzA%2  if > 2

and 2

I ° Watch Video Solution


https://dl.doubtnut.com/l/_dOzaTO3NLosw
https://dl.doubtnut.com/l/_HSSiiROj9tzL

30. Show that the function defined by

f(z) = cos(z?) is a continuous function.

° Watch Video Solution

31. Show that the function f defined on R by
f(z} = |1+ 2x + |z||,zeR is continuous

fanction.

° View Text Solution



https://dl.doubtnut.com/l/_HSSiiROj9tzL
https://dl.doubtnut.com/l/_HPRl1uacsJVD
https://dl.doubtnut.com/l/_xUUY90tS1zLE

1. Evaluate the following limits.

$2—CL2

Ltw—>a
r —a

° Watch Video Solution

2. Evaluate the following limits.

Ltw—>1($2 + 2x + 3)

° Watch Video Solution



https://dl.doubtnut.com/l/_hfEA6iBljBB0
https://dl.doubtnut.com/l/_hP7PBTjL2DTw
https://dl.doubtnut.com/l/_JF0ckrSgIer8

3. Evaluate the following limits.

Lt
x_mx? — 3z + 2

° Watch Video Solution

4. Evaluate the following limits.

Ltm—>3

z+1

° Watch Video Solution

2 — 1
3x2 —4x + 5

5. F|nd Ltm_> 1

l ° Wi/akt A \NtAdAaA CAliikiAan


https://dl.doubtnut.com/l/_JF0ckrSgIer8
https://dl.doubtnut.com/l/_JSsDXKvpJcqL
https://dl.doubtnut.com/l/_gktRlPOiaLko
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6. Evaluate the following limits.

x2 + 2
Lt,
—>1(x2 _2)

° Watch Video Solution

7. Evaluate the following limits.

2 3
Lt, - —
%2(334—1 :1:)

° Watch Video Solution



https://dl.doubtnut.com/l/_gktRlPOiaLko
https://dl.doubtnut.com/l/_XZxYvzcYVRwe
https://dl.doubtnut.com/l/_EtKO0zUxEPvt

8. Evaluate the following limits.
z—1

Lt,
—0 ZC2 4 A

° Watch Video Solution

9. Evaluate:

Lt, oz (z > 0)

° Watch Video Solution



https://dl.doubtnut.com/l/_zppx1XQqun3Q
https://dl.doubtnut.com/l/_gQy9Z42n5FcB

10. Evaluate:

Lt, 04/ + z°/2(z > 0)

° Watch Video Solution

11. Compute the following limits.

2
Lt, _>0:1:2 CoS (—)
x

° Watch Video Solution

x> —9

12. Compute Lt
P $_>3:1:3—6w2—i—9:13—|—1



https://dl.doubtnut.com/l/_PccLaBVqbdoU
https://dl.doubtnut.com/l/_0Ad8PkowdM3Z
https://dl.doubtnut.com/l/_6b4qJCkfLzQw

° Watch Video Solution

13. Evaluate the following limits.

It r — 2 1
zod x? — x3 — 3x2 + 2z

° Watch Video Solution

14. Evaluate the following limits in

. r* — 81
lim
r—3 2.’,32 — 5 — 3

O Watch Video Solution



https://dl.doubtnut.com/l/_6b4qJCkfLzQw
https://dl.doubtnut.com/l/_vB1HhBEU2Ac8
https://dl.doubtnut.com/l/_cvFFFbr26bD2
https://dl.doubtnut.com/l/_Sn4hURazrKFn

15. Evaluate :

z? — 8¢ + 15

Lt

O Watch Video Solution

16. Evaluate the following limits.

If flz) = — /25 — 2? then
f(z) — f(1)

Lt
z—1 r — 1

find

° Watch Video Solution



https://dl.doubtnut.com/l/_Sn4hURazrKFn
https://dl.doubtnut.com/l/_qmZlzVHzfP4k

1. Find the left and right hand limits of the
function at the point 'a’ mentioned against
them. Hence check whether the function have

limits at those points.

{1—wif r <1

_1
142 if z>1°

flz) =

o Watch Video Solution

2. Find the left and right hand limits of the

function at the point 'a’ mentioned against


https://dl.doubtnut.com/l/_W2qaL6Hz84KN
https://dl.doubtnut.com/l/_6ejuKxMbynEb

them. Hence check whether the function have

limits at those points.

{m+2 if —1<2<3
x? if 3<x <5

o) =

,a =3

° Watch Video Solution

3. Find the left and right hand limits of the
function at the point 'a’ mentioned against
them. Hence check whether the function have
limits at those points.
z
2
X

2 ,CL:2

f(x)_{? if 2> 2

° Watch Video Solution



https://dl.doubtnut.com/l/_6ejuKxMbynEb
https://dl.doubtnut.com/l/_Jvl3pHDUsgv1

4. Find the left and right hand limits of the
function at the point 'a’ mentioned against
them. Hence check whether the function have

limits at those points.

1 if £ <0
flx)=<2c4+1if 0<x<l,a=1
3x if >1

o Watch Video Solution

5. Find the left and right hand limits of the

function at the point 'a’ mentioned against


https://dl.doubtnut.com/l/_Jvl3pHDUsgv1
https://dl.doubtnut.com/l/_GvcjyelIZ16f
https://dl.doubtnut.com/l/_NCrCKw36l3XW

them. Hence check whether the function have

limits at those points.
2, <1
flz)=<¢z if 1<x<2,a=2
x—3 if x> 2

° Watch Video Solution

6. Show that
[z — 2|

Lt, ,o_ = —1
r — 2

° Watch Video Solution



https://dl.doubtnut.com/l/_NCrCKw36l3XW
https://dl.doubtnut.com/l/_9GNIDdhxEZZL

2|x
7.Show that Lt, .o (% + x + 1) 3.

° Watch Video Solution

8. Compute  Lt, o+ (|z| + x) and

Lt, .y (lz] + ).

° Watch Video Solution



https://dl.doubtnut.com/l/_qvzXtuJNp85O
https://dl.doubtnut.com/l/_DqAOQXkif9kh

9.Find Lt, _, o f(xz) where
z—1 if >0

flz) =<0 if =0
z+1 if >0

O Watch Video Solution

10. Define f:| - — R by

1
2
1
flz) = /14 2z, ze| — 5 oo). Then

compute th_>( )+ — f(x). Hence find

N =

Lt, , 1 f(z).

o View Text Solution



https://dl.doubtnut.com/l/_u3mduTEK3Vez
https://dl.doubtnut.com/l/_jfTfWg0jR6gT

1. Compute the following limits

° Watch Video Solution

2. Compute the following limits

COS T

° Watch Video Solution



https://dl.doubtnut.com/l/_jfTfWg0jR6gT
https://dl.doubtnut.com/l/_FqRkzQK9WOpI
https://dl.doubtnut.com/l/_QsnqZffjFNnV

3. Compute the following limits

sin ax

Ltm—>0
X COS T

° Watch Video Solution

4. Evaluate the following limits.
sin(z — 1)

Lt
z—1 $2—1

° Watch Video Solution



https://dl.doubtnut.com/l/_QsnqZffjFNnV
https://dl.doubtnut.com/l/_9msbFN6fTWqu
https://dl.doubtnut.com/l/_kwouiTLYq9qX

5. Compute the following limits

sin(a + bzx) — sin(a — bx)

t:c—>0 T

° Watch Video Solution

6. Evaluate the following limits.

tan(z — a)

Ltm_>a 9 9 (a 7& O)

I~ — a

° Watch Video Solution



https://dl.doubtnut.com/l/_Mflh3AKvfS3A
https://dl.doubtnut.com/l/_W7PuxtIGqbF3

7. Compute the following limits

Tx
e —1
Lt, .o——

° Watch Video Solution

8. Evaluate the following limits :

3+x 3

(& — €

Ltm—>0

° Watch Video Solution



https://dl.doubtnut.com/l/_H9utb2UW1ObM
https://dl.doubtnut.com/l/_wHWItk83WcXj

9. Compute the following limits

e — e3

Lt, ,3——
—3 Tz — 3

° Watch Video Solution

10. Compute the following limits

esinz _ 1

L

Ltm—>0

° Watch Video Solution



https://dl.doubtnut.com/l/_W9xcUw2vuRuh
https://dl.doubtnut.com/l/_NDHxN6ruWgBy

11. Compute the following limits :

(2z — 1) (v — 1)

It,
ol 2¢2 + 1 — 3

° Watch Video Solution

, rsina — asinx
12. Find Ltm_m( )
T —a

° Watch Video Solution

13. Compute the following limits

2

T

COS axr — COs bx
Lta: —0 [ ]


https://dl.doubtnut.com/l/_6orIyH56kLQk
https://dl.doubtnut.com/l/_yGXj08pc3afk
https://dl.doubtnut.com/l/_sx2vkDiKFJ91

° Watch Video Solution

14. Evaluate the following limits.
222 — Tx — 4

(2z — 1) (vVz — 2)

tar:—>2

° Watch Video Solution

15. Evaluate the following limits :

log, (1 + 5z)
T

Ltar;—>0

° Watch Video Solution



https://dl.doubtnut.com/l/_sx2vkDiKFJ91
https://dl.doubtnut.com/l/_kfesNM6TZjRe
https://dl.doubtnut.com/l/_47cVq8vKAgm8

16. Evaluate the following limits.

sin(w cos? :1:)

2

Lt:I;—>0 -

° Watch Video Solution

oo |—

(1+2)5 — (1—2)5

17.Evulate Lt, _,

L

° Watch Video Solution

18. Evaluate the following limits:

T -1
lim 3

e—0 Tz -1



https://dl.doubtnut.com/l/_7zgxYJCmjs5E
https://dl.doubtnut.com/l/_pdCGDHvc9sUx
https://dl.doubtnut.com/l/_u3Gqix0IE3k9

° Watch Video Solution

19. Compute the following limits

It va—+2xr — 3z
N Vet — 2/x

° Watch Video Solution

vi+z—-—v1l—=z

20. Evaluate Lt _,

T

° Watch Video Solution



https://dl.doubtnut.com/l/_u3Gqix0IE3k9
https://dl.doubtnut.com/l/_maS2GHNmQKRO
https://dl.doubtnut.com/l/_JS92R8AeyD3j
https://dl.doubtnut.com/l/_XKWMUodsVQd8

21. Show that

sin(z — a)tan®(z — a) 1

(22 — a2)° 8a?

L T—a

° Watch Video Solution

22. Compute the following limits

1 — cos2mx

sin® nax

Ltm—>0

(m, ne — 2)

O Watch Video Solution

23. Compute the following limits :

1 — cosx

T


https://dl.doubtnut.com/l/_XKWMUodsVQd8
https://dl.doubtnut.com/l/_coVjj4Tt2kBp
https://dl.doubtnut.com/l/_s8fr2CMKoUGF

° Watch Video Solution

24. Compute the following limits

secx — 1

Lt

O Watch Video Solution

25. Compute the following limits

1 — cosmx
Ltw—>0

N 40

1 — cosnx

° Watch Video Solution



https://dl.doubtnut.com/l/_s8fr2CMKoUGF
https://dl.doubtnut.com/l/_sCBmR9xKcDcR
https://dl.doubtnut.com/l/_Rth2F3bl7HCK
https://dl.doubtnut.com/l/_T126Lbf59vlW

26. Compute the following limits
z(e® — 1)

Ltac—>0
1 —coszx

° Watch Video Solution

27. Compute the following limits

log(l + a:3)

sin® x

Ltm—>0

o Watch Video Solution

rtan2x — 2z tanx

28. Evaluate Lt, . 5
(1 — cos 2x)



https://dl.doubtnut.com/l/_T126Lbf59vlW
https://dl.doubtnut.com/l/_MUvj317iyZC5
https://dl.doubtnut.com/l/_uBNTmUYhTaBz

l ° Watch Video Solution

z2 + 3z + 2
x2 —6x+9

1. Evaluate Lt, .3

° Watch Video Solution

2. Compute the following limits.

° Watch Video Solution



https://dl.doubtnut.com/l/_uBNTmUYhTaBz
https://dl.doubtnut.com/l/_LhQ5bTbWczKh
https://dl.doubtnut.com/l/_Opa5pGLN2Qxe

2
4
3.Evaluate Lt, _. S¢” + 4z + 9

22 +3x — 7

° Watch Video Solution

4. Compute the following limits.

. 62 —x + 7
lim
T — 00 x4+ 3

° Watch Video Solution



https://dl.doubtnut.com/l/_Opa5pGLN2Qxe
https://dl.doubtnut.com/l/_HG2NMC1jitwY
https://dl.doubtnut.com/l/_64A1ChVYkXWp

5. Evaluate the following limits:

2

Lt, , e

° Watch Video Solution

6. Compute the following limits.

Vz? 4+ 6

Lt —

° Watch Video Solution



https://dl.doubtnut.com/l/_gEK32QqoaMRC
https://dl.doubtnut.com/l/_4a10SNS5vaRP

7. Compute the following limits.

° Watch Video Solution

2
5 2
8. Compute lim T om

z—o0 2x2 — br + 1

° Watch Video Solution

9. Compute the following limits.

) 2x2—:c—|—3
lim
z——-o0 g2 —2x 43



https://dl.doubtnut.com/l/_dDpGKbNA9Tlh
https://dl.doubtnut.com/l/_rA5e8aAAKvZk
https://dl.doubtnut.com/l/_72mXXqwZIMrO

° Watch Video Solution

11z — 32 + 4
10. Evaluate Lt ., ~ +

133 — bx?2 — 7

° Watch Video Solution

11. Evaluate the following limits.

y 1 4
:;132 r — 2 332_4

° Watch Video Solution



https://dl.doubtnut.com/l/_72mXXqwZIMrO
https://dl.doubtnut.com/l/_OlXBMZjNFSru
https://dl.doubtnut.com/l/_JjKwCtbVZs7b

5x° + 4
24 + 1

12. Find Ltm_> — 00

° Watch Video Solution

13. Evaluate the following limits.

fim_ (VeI /3)

T — OO

° Watch Video Solution

14. Evaluate the following limits.

Lt,_ . - (\/a:2 +x — :c)



https://dl.doubtnut.com/l/_TL2FMxBCNFlm
https://dl.doubtnut.com/l/_wFTB8F5ZVKUB
https://dl.doubtnut.com/l/_RrSE4ym7TgJA

l ° Watch Video Solution

15. Compute the following limits.

, 2¢ + 3
lim

T — 00 £L’2—1

° Watch Video Solution

16. Compute the following limits.

2+ sinx

Ltar; 9
T x243

° Watch Video Solution



https://dl.doubtnut.com/l/_RrSE4ym7TgJA
https://dl.doubtnut.com/l/_MrEa2W5SQLMJ
https://dl.doubtnut.com/l/_IXZmhF0I4vbn
https://dl.doubtnut.com/l/_MKhKtHigojYn

17. Compute the following limits.

. 2 + cos’x
iz + 2007

0 Watch Video Solution

18. Compute the following limits.

, 622 — cos 3z
lim

T — 00 :U2_|—5

o Watch Video Solution



https://dl.doubtnut.com/l/_MKhKtHigojYn
https://dl.doubtnut.com/l/_1Vcq0BZXRAiD

19. Compute the following limits.

cosx + sin? x

z+1

Lt:z;—> %)

° Watch Video Solution

1. Is the function f, defined by
{332 if <1

continuous on R?

flz) =

T if >1

° Watch Video Solution



https://dl.doubtnut.com/l/_fSrS0dwoW5DJ
https://dl.doubtnut.com/l/_WRhSe0cRFcZg
https://dl.doubtnut.com/l/_DADQPoqAxPpO

sin 2z .
f 0
2.1s f defined by f(x) = { * it

1 if =0

continuous at 0?

° Watch Video Solution

3. Show that the function

1/3 :
/,wER is

f(z) = [cos(z" + 1)]

continuous function.

° Watch Video Solution



https://dl.doubtnut.com/l/_DADQPoqAxPpO
https://dl.doubtnut.com/l/_spmjjZKSyNpp

4. Check the continity of the following function

(S(z?—4) if 0<z <2
at2. f(z) =<0 if =2

(2 -8z 3 if > 2

O Watch Video Solution

5. Check the continuity of the functionn 'f'

defined by

x2—2x —3

9 if O<z<5andx £3
fr =
1.5 if x =3

° Watch Video Solution



https://dl.doubtnut.com/l/_ZJ5LCY7DVRMa
https://dl.doubtnut.com/l/_LbemRNWwZBxz
https://dl.doubtnut.com/l/_UMQMAf7TqUbI

6. Show that f given by

T — |x
f(z) = a:‘ | (z # 0) is continuous on R -

{0}

° Watch Video Solution

7. If f is a function defined by

r z—1

- if z>1
Ve —1
flz)={5-38z if —2<z<1 then
6

\m 1f33<—2

disuss the continuity of .

° Watch Video Solution



https://dl.doubtnut.com/l/_UMQMAf7TqUbI
https://dl.doubtnut.com/l/_j9ReXsOBvf2r

8. If f is given by

{k%—kifazzl, )
IS @ continuous
2 if <1

f(z) =

function on R, then find k.

° Watch Video Solution

9. Prove that the functions sin x, cos x are

continuous on R

° Watch Video Solution



https://dl.doubtnut.com/l/_j9ReXsOBvf2r
https://dl.doubtnut.com/l/_uX9ownsw8WKp
https://dl.doubtnut.com/l/_hFwJK3uhxkLv
https://dl.doubtnut.com/l/_hTrmqgM4liOq

10. Check the continuity of function defined by

(4 — g2

fay=177"

points x=0, and 2.

4% — 9
L 3z + 4

if
if
if
if

z <0

O<ax <1
at the
1<z <2

T > 2

° Watch Video Solution

11. Find real contans, a b so that the function

lfl
(sinx
z? + a
@) = bxr + 3
L —3

continuous on R.

given

if
if
if
if

by
z <0
O0<z <1 .
1<z<3 °
x> 3


https://dl.doubtnut.com/l/_hTrmqgM4liOq
https://dl.doubtnut.com/l/_uYqPFOXoZ951

° Watch Video Solution

12. Show that

cos ax — cos bx .
if x=#0
fl@) =9 , z? where a
E(bz—a2) if =0

and b are real constants is continuous at x = 0.

° Watch Video Solution



https://dl.doubtnut.com/l/_uYqPFOXoZ951
https://dl.doubtnut.com/l/_93SLwuc2WBpw

