
MATHS

BOOKS - FULL MARKS MATHS (TAMIL

ENGLISH)

DIFFERENTIAL CALCULUS - LIMITS AND

CONTINUITY

Examples

1. Calculate .

Watch Video Solution

lim
x → 0

|X|

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_dKQ3SyyHkrVw


2. Consider the function 

Watch Video Solution

f(x) = √x, x ≥ 0

3. Evaluate 

Watch Video Solution

lim
x → 2 −

⌊x⌋ and lim
x → 2 +

⌊x⌋

4. Let 

Watch Video Solution

f(x) = {
x + 1 x > 0

x − 1 x < 0

https://dl.doubtnut.com/l/_dKQ3SyyHkrVw
https://dl.doubtnut.com/l/_9h052cEw1Ion
https://dl.doubtnut.com/l/_dduvXd73jeXk
https://dl.doubtnut.com/l/_PKziX6PeXPAe


5. Check if  exists or not, where 

Watch Video Solution

lim
x → 5

f(x)

f(x) = {
f or x ≠ − 5

0. f or x = − 5

|x + 5 |

x + 5

6. Calculate .

Watch Video Solution

lim
x → 3

(x3 − 2x + 6)

7. Calculate  for any real number .

Watch Video Solution

lim
x → x0

(5) x0

https://dl.doubtnut.com/l/_117yO5zPH1r6
https://dl.doubtnut.com/l/_Mj5SkkxACOX5
https://dl.doubtnut.com/l/_eZDoBVWqIGmo


8. Compute 

Watch Video Solution

lim
x → 8

(5x)

9. Compute 

Watch Video Solution

lim
x → − 2

( − x)
3

2

10. Compute 

Watch Video Solution

lim
x → 0

[ + 4x3 + 3]
x2 + x

x

https://dl.doubtnut.com/l/_n1fzawyL7E8G
https://dl.doubtnut.com/l/_CAVFyHp3UxhQ
https://dl.doubtnut.com/l/_JNx42snquKrO
https://dl.doubtnut.com/l/_w9i9R55FEcPd


11. Calculate 

Watch Video Solution

lim
x → − 1

(x2 − 3)
10

12. Calculate .

Watch Video Solution

lim
x → − 2

(x3 − 3x + 6)( − x2 + 15)

13. Calculate 

Watch Video Solution

lim
x → 3

(x2 − 6x + 5)

x3 − 8x + 7

https://dl.doubtnut.com/l/_w9i9R55FEcPd
https://dl.doubtnut.com/l/_PHtr8BfPndWe
https://dl.doubtnut.com/l/_Y2NLkR9S3jfu


14. Calculate .

Watch Video Solution

lim
x → 1

√x − 1

x − 1

15. Find 

Watch Video Solution

lim
t → 0

√t2 + 9 − 3

t2

16. Compute .

Watch Video Solution

lim
x → 1

x3 − 1
x − 1

https://dl.doubtnut.com/l/_T1hLqSFSlrYr
https://dl.doubtnut.com/l/_AIKw3JGQooxs
https://dl.doubtnut.com/l/_Ir8NgmYHs8fp
https://dl.doubtnut.com/l/_ahrltqla1zGT


17. Compute 

Watch Video Solution

lim
t → 1

√t − 1

t − 1

18. Find 

Watch Video Solution

lim
x → 0

(2 + x)
5

− 25

x

19. Find the positive integer n so that

Watch Video Solution

lim
x → 3

= 27
xn − 3n

x − 3

https://dl.doubtnut.com/l/_ahrltqla1zGT
https://dl.doubtnut.com/l/_4wYR4sUGRENG
https://dl.doubtnut.com/l/_wOcBQn3jI1VF
https://dl.doubtnut.com/l/_3oHmtG8JJtlE


20. Find the relation between a and b if

 exists where 

Watch Video Solution

lim
x → 3

f(x)

f(x) = {
ax + b if x > 3

3ax − 4b + 1 if x < 3

21. Calculate 

Watch Video Solution

lim
x → 0

1

(x2 + x3)

22. Evaluate 

Watch Video Solution

lim
x → 2

1

(x − 2)
3

https://dl.doubtnut.com/l/_3oHmtG8JJtlE
https://dl.doubtnut.com/l/_0Zytwp5QsZda
https://dl.doubtnut.com/l/_3OYssbgFTCOh


23. Calculate 

Watch Video Solution

lim
x → ∞

x3 + 2x + 3

(5x2 + 1)

24. Calculate 

Watch Video Solution

lim
x → ∞

1 − x2

(3x + 2)

25. Alcohol is removed from the body by the lungs,

the kidneys, and by chemical processes in liver, At

moderate concentration levels, the majority work

https://dl.doubtnut.com/l/_3OYssbgFTCOh
https://dl.doubtnut.com/l/_PJd0kXkc5k8T
https://dl.doubtnut.com/l/_AsT42E2L5Ckh
https://dl.doubtnut.com/l/_achzLwM9HtsM


of removing the alcohol is done by the liver, less

than 5% of the alcohol is eliminated by the lungs

and kidneys. The rate r at which the liver process

alcohol from the bloodstream is related to the

blood alcohol concentration x by a rational

function of the form  for some

positive constants a and b. Find the maximum

possible rate of removal.

Watch Video Solution

r(x) =
ax

x + β

26. The velocity in  of a falling object is

modeled by  where

ft/sec

r(t) = − √
32

k

1 − e − 2t√32k

1 + e − 2t√23k

https://dl.doubtnut.com/l/_achzLwM9HtsM
https://dl.doubtnut.com/l/_q0ZHgGdwZ1We


k is a constant that depends upon the size and

shape of the object and the density of the air. Find

the limiting velocity of the object , that is find

.

Watch Video Solution

lim
l → ∞

r(t)

27. Suppose that the diameter of an animal's pupil

is given by  where x is the

intensity of light and f(x) is in mm. Find the

diameter of the pupils with 

minimum light

Watch Video Solution

f(x) =
160x − 0.4 + 90

4x − 0.4 + 15

https://dl.doubtnut.com/l/_q0ZHgGdwZ1We
https://dl.doubtnut.com/l/_HhqL1w02D6tJ


28. Suppose that the diameter of an animal's pupil

is given by  where x is the

intensity of light and f(x) is in mm. Find the

diameter of the pupils with 

maximum light

Watch Video Solution

f(x) =
160x − 0.4 + 90

4x − 0.4 + 15

29. Evaluate .

Watch Video Solution

lim
x → 0

x2 sin( )
1

x

https://dl.doubtnut.com/l/_HhqL1w02D6tJ
https://dl.doubtnut.com/l/_7bWEyxAdu1TQ
https://dl.doubtnut.com/l/_87VXxi797tkl
https://dl.doubtnut.com/l/_WjIF8aeGYRAa


30. Prove that 

Watch Video Solution

lim
x → 0

= 2
x sin x

1 − cos x

31. Show that

Watch Video Solution

lim
x → 0 .

x([ ] + [ ] + ... + [ ]) = 120
1

x

2

x

15

x

32. Evaluate : 

Watch Video Solution

lim
x → 0

(1 + sin x)
2 cos ecx

https://dl.doubtnut.com/l/_WjIF8aeGYRAa
https://dl.doubtnut.com/l/_mJ8zaUZLtGXv
https://dl.doubtnut.com/l/_5t4aR1q4g48E
https://dl.doubtnut.com/l/_eZ5NBmBhp4t8


33. Evaluate : 

Watch Video Solution

lim
x → ∞

( )
x

x + 2

x − 2

34. Evaluate : 

Watch Video Solution

lim
x → π

4

4√2 − (cos x + sin x)
5

1 − sin 2x

35. Do the limits of following functions exists as

? State reason for your answer. 


Watch Video Solution

x → 0

sin|x|

x

https://dl.doubtnut.com/l/_eZ5NBmBhp4t8
https://dl.doubtnut.com/l/_cW2Jx1xoXipx
https://dl.doubtnut.com/l/_Nld9nIGekWR0


36. Do the limits of following functions exists as

? State reason for your answer. 


Watch Video Solution

x → 0

sin x

|x|

37. Do the limits of following functions exists as

? State reason for your answer. 


Watch Video Solution

x → 0

x⌊x⌋

sin|x|

https://dl.doubtnut.com/l/_Nld9nIGekWR0
https://dl.doubtnut.com/l/_dFjHFDIRMUtz
https://dl.doubtnut.com/l/_8ZLleGpDRm8S


38. Do the limits of following functions exists as

? State reason for your answer. 


Watch Video Solution

x → 0

sin(x − ⌊x⌋)

x − ⌊x⌋

39. Describe the interval (s) on which each function

is continuous. 

Watch Video Solution

f(x) = tan x

https://dl.doubtnut.com/l/_jLfMr40NIbIU
https://dl.doubtnut.com/l/_w6vme6IsWbj5


40. Describe the interval (s) on which each

function is continuous. 

Watch Video Solution

g(x) = {
sin( ) x ≠ 0

0 x = 0

1
x

41. Describe the interval (s) on which each function

is continuous. 

Watch Video Solution

h(x) = {
x sin( ) x ≠ 0

0 x = 0

1
x

https://dl.doubtnut.com/l/_FgZa4K3awWa7
https://dl.doubtnut.com/l/_y9fHBnEJMZiS


Additional Problems

1. Suppose  and if 

 What are possible values of a

and b?

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

a + bx x < 1

4 x = 1

b − ax x > 1

lim
x → 1

f(x) = f(1).

2. If  . Find 

.

Watch Video Solution

f(x) = {
2x + 1 x ≤ 0

3(x + 1) x > 0

lim
x → 0

f(x) and lim
x → 1

f(x)

https://dl.doubtnut.com/l/_3Z9ckY4fyvcv
https://dl.doubtnut.com/l/_6TKwJNcmgWl9


3. Find  if 

Watch Video Solution

lim
x → 1

f(x) f(x) = {
x2 − 1 x ≤ 1

x2 + 1 x > 1

4. Evaluate  where 

Watch Video Solution

lim
x → 0

f(x) = {
x ≠ 0

0 x = 0

|x |

x

5. Let  be fixed real number such

that 

what  For  compute 

a1, a2……. an

f(x) = (x − a1)(x − a2)………. (x − an)

lim
x → a

f(x) a ≠ a1, a2……an

lim
x → 0

f(x)

https://dl.doubtnut.com/l/_4mVW0kuQCbur
https://dl.doubtnut.com/l/_f3tX8NksJMv1
https://dl.doubtnut.com/l/_21ZcvdllQ17z


Watch Video Solution

6. Evaluate 

Watch Video Solution

lim
x → ∞

√x(√x + c − √x)

7. Evaluate: 

Watch Video Solution

lim
x → ∞

(√x2 + x + 1 − √x2 + 1)

8. Evaluate: 

Watch Video Solution

lim
n → ∞

1 + 2 + 3 + …. + n

n2

https://dl.doubtnut.com/l/_21ZcvdllQ17z
https://dl.doubtnut.com/l/_ZH2BfenEII11
https://dl.doubtnut.com/l/_QDTy7WrK1azI
https://dl.doubtnut.com/l/_dsHgcTGwXDWG


9. Evaluate: 

Watch Video Solution

lim
n → ∞

n !

(n + 1) ! − n !

10. Evaluate: 

Watch Video Solution

lim
x → ∞

(√x2 + x + 1 − x)

11. Evaluate :

W t h Vid S l ti

lim
x → ∞

(x + 1)10 + (x + 2)10 + .... + (x + 100)10

x10 + 1010

https://dl.doubtnut.com/l/_dsHgcTGwXDWG
https://dl.doubtnut.com/l/_XTYFEbfAKu2r
https://dl.doubtnut.com/l/_qIPwSb8BKgcG
https://dl.doubtnut.com/l/_LQxQsOzKiPMx


Exercise 9 1

Watch Video Solution

1. Complete the table use the result the estimate

the limits 

Watch Video Solution

lim
x → 2

x − 2

x2 − x − 2

2. Evaluate the limits 

Watch Video Solution

lim
x → 2

x − 2

x2 − 4

https://dl.doubtnut.com/l/_LQxQsOzKiPMx
https://dl.doubtnut.com/l/_gKMjzB3wm8iQ
https://dl.doubtnut.com/l/_nDvfsFoVYXcs


3. Evaluate the limit 

Watch Video Solution

lim
x → 0

√x + 3 − √3

x

4. Complete the table use the result the estimate

the limits 

Watch Video Solution

lim
x → 3

√x + 1 − 2

x − 3

https://dl.doubtnut.com/l/_nDvfsFoVYXcs
https://dl.doubtnut.com/l/_CrWIcVHyS8bQ
https://dl.doubtnut.com/l/_nd2i3kxnJs6S


5. Complete the table use the result the estimate

the limits 

Watch Video Solution

lim
x → 0

sin x

x

6. Find the value of limit 

Watch Video Solution

lim
x → 0

x(ex − 1)

1 − cos x

https://dl.doubtnut.com/l/_gg8j9EzyNI4l
https://dl.doubtnut.com/l/_6aGjaLWI84Ez


7. Find the limits 

Watch Video Solution

lim
x → 4

x3 − 64

x2 − 16

8. Find the limits 

Watch Video Solution

lim
x → 1

(x2 + 2)

9. Find the limits 

 where lim
x → 2

f(x) f(x) = {
4 − x x ≠ 2

0 x = 2

https://dl.doubtnut.com/l/_e6E4fNh2fpjt
https://dl.doubtnut.com/l/_MB3seIh5YeE0
https://dl.doubtnut.com/l/_NPWlb4siDQi0


Watch Video Solution

10. Find the limits 

 where 

Watch Video Solution

lim
x → 1

f(x) f(x) = {
x2 + 2 x ≠ 1

1 x = 1

11. Find the limits 

Watch Video Solution

lim
x → 3

1

x − 3

https://dl.doubtnut.com/l/_NPWlb4siDQi0
https://dl.doubtnut.com/l/_8dsREMFlYXNi
https://dl.doubtnut.com/l/_JvOV2o52nHo6


12. Find the limits 

Watch Video Solution

lim
x → 5

−|x − 5|

(x − 5)

13. Find the limits 

Watch Video Solution

lim
x → 1

(πx)

14. Find the limits 

lim
x → 0

(sec x)

https://dl.doubtnut.com/l/_A6mTNOrti1SK
https://dl.doubtnut.com/l/_vsSd1r3kdJm1
https://dl.doubtnut.com/l/_saEKUxXQtAz0


Watch Video Solution

15. Find the limits 

Watch Video Solution

lim
x →

tan x
π

2

16. Sketch graph and identify the values of x for

which  exists. 


Watch Video Solution

lim f(x)

f(x) =
⎧⎪
⎨
⎪⎩

x2 x ≤ 2

8 − 2x 2 < x < 4

4 x ≥ 4

https://dl.doubtnut.com/l/_saEKUxXQtAz0
https://dl.doubtnut.com/l/_2klRkprxsFlU
https://dl.doubtnut.com/l/_RMyaqXpX4iBE


17. Find the point of discontinuity of the function 

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

sin x x < 0

1 − cos x 0 ≤ x ≤ π

cos x x > π

18. Sketch the graph of a function f that satifies

the given values: 

 is undefined ,  , 

Watch Video Solution

f(0) lim
x → 0

f(x) = 4 f(2) = 6

lim
x → 2

f(x) = 3

https://dl.doubtnut.com/l/_RMyaqXpX4iBE
https://dl.doubtnut.com/l/_Ym84eo7iBo9R
https://dl.doubtnut.com/l/_MkyS9QsfAJj2
https://dl.doubtnut.com/l/_0cEqxclmqwow


19. Sketch the graph of a function f that satifies

the given values: 

 , ,  , 

 does not exist.

Watch Video Solution

f( − 2) = 0 f(2) = 0 lim
x → − 2

f(x) = 0

lim
x → 2

f(x)

20. Write a brief description of the meaning of the

notation 

Watch Video Solution

lim
x → 8

f(x) = 25

https://dl.doubtnut.com/l/_0cEqxclmqwow
https://dl.doubtnut.com/l/_jpgpe7twdssc


21. If , can you conclude anything about

the limit of f(x) as x approaches  ?

Watch Video Solution

f(2) = 4

2

22. If the limit of  as x approaches 2 is 4, can

you conclude anything about f(2)?Explain

reasoning,

Watch Video Solution

f(x)

https://dl.doubtnut.com/l/_3x9GqFxTv0E3
https://dl.doubtnut.com/l/_7O7nOenCY4VA


Exercise 9 2

23. Evaluate :  if it exists by finding 

Watch Video Solution

lim
x → 2

x2 − 4

x − 2

f(2− ) and f(2+ )

24. Verify the existence of , where 

Watch Video Solution

lim
x → 3

f(x)

f(x) = {
f or x ≠ 3

0 f or x = 3

|x − 3 |

x − 3

https://dl.doubtnut.com/l/_lcMAooKzPoP8
https://dl.doubtnut.com/l/_a5qZhmQs1Zma
https://dl.doubtnut.com/l/_tZ8m43Tna9eW


1. Evaluate the limits : 

Watch Video Solution

lim
x → 2

x4 − 16
x − 2

2. Evaluate the limits : 

 m and n are integers

Watch Video Solution

lim
x → 1

xm − 1

xn − 1

3. Evaluate the limits : 

W t h Vid S l ti

lim
√x → 3

x2 − 81

√x − 3

https://dl.doubtnut.com/l/_tZ8m43Tna9eW
https://dl.doubtnut.com/l/_I3qegDraVL6a
https://dl.doubtnut.com/l/_bNsv2LaLx91l


Watch Video Solution

4. Evaluate the limits : 

Watch Video Solution

lim
h → 0

, x > 0
√x + h − √x

h

5. Evaluate the limits : 

Watch Video Solution

lim
x → 5

√x + 4 − 3

x − 5

https://dl.doubtnut.com/l/_bNsv2LaLx91l
https://dl.doubtnut.com/l/_Wex0JhudImG8
https://dl.doubtnut.com/l/_9sMgFMi0bDHX


6. Evaluate the limits : 

Watch Video Solution

lim
x → 2

−1
x

1
2

x − 2

7. Evaluate the limits : 

Watch Video Solution

lim
x → 1

√x − x2

1 − √x

https://dl.doubtnut.com/l/_tnMuuiqxSKnG
https://dl.doubtnut.com/l/_P05i42nt9WRC


8. Evaluate the limits : 

Watch Video Solution

lim
x → 0

√x2 + 1 − 1

√x2 + 16 − 4

9. Evaluate the limits : 

Watch Video Solution

lim
x → 0

√1 + x − 1

x

10. Evaluate the limits : 

lim
x → 1

√7 + x3 − √3 + 5x2

x − 1

https://dl.doubtnut.com/l/_nKkm12HjetVH
https://dl.doubtnut.com/l/_IvS0lsQMpLfk
https://dl.doubtnut.com/l/_27gyfNJhbIPL


Watch Video Solution

11. Evaluate the limits : 

Watch Video Solution

lim
x → 2

2 − √x + 2
3√2 − 3√4 − x

12. Evaluate the limits : 

Watch Video Solution

lim
x → 0

√1 + x2 − 1
x

https://dl.doubtnut.com/l/_27gyfNJhbIPL
https://dl.doubtnut.com/l/_ZUiY2TMzMbeB
https://dl.doubtnut.com/l/_mn6qNRRs7FLL


13. Evaluate the limits : 

Watch Video Solution

lim
x → 0

√1 − x − 1

x2

14. Evaluate the limits : 

Watch Video Solution

lim
x → 5

√x − 1 − 2

x − 5

15. Evaluate the limits : 

lim
x → a

(a > b)
√x − b − √a − b

x2 − a2

https://dl.doubtnut.com/l/_pCSWNL06Pzxc
https://dl.doubtnut.com/l/_IfuxmJlCvmu1
https://dl.doubtnut.com/l/_3YTsKGXrgSNk


Exercise 9 3

View Text Solution

1. Find the left and right limits of

 at .

Watch Video Solution

f(x) =
x2 − 4

(x2 + 4x + 4)(x + 3)
x = − 2

2. Find the limit of  at .

View Text Solution

f(x) = tan x x =
π

2

https://dl.doubtnut.com/l/_3YTsKGXrgSNk
https://dl.doubtnut.com/l/_I8uQ9pBxFi1K
https://dl.doubtnut.com/l/_h1jlV4b17gW1


3. Evaluate 

Watch Video Solution

lim
x → 3

x2 − 9

x2(x2 − 6x + 9)

4. Evaluate 

Watch Video Solution

lim
x → ∞

−
3

x − 2

2x + 11

x2 + x − 6

5. Evaluate 

lim
x → ∞

x3 + x

x4 − 3x2 + 1

https://dl.doubtnut.com/l/_tUQcKlmgYAoD
https://dl.doubtnut.com/l/_g4mWeQWKpnAJ
https://dl.doubtnut.com/l/_oZ1CGWiXHQyy


Watch Video Solution

6. Evaluate 

Watch Video Solution

lim
x → ∞

x4 − 5x

x2 − 3x + 1

7. Evaluate 

Watch Video Solution

lim
x → ∞

1 + x − 3x3

1 + x2 + 3x3

https://dl.doubtnut.com/l/_oZ1CGWiXHQyy
https://dl.doubtnut.com/l/_IEzjIeZse1J9
https://dl.doubtnut.com/l/_95kAHPzk1vRE


8. Evaluate 

Watch Video Solution

lim
x → ∞

( − )
x3

2x2 − 1

x2

2x + 1

9. Show that 

Watch Video Solution

lim
n → ∞

=
1 + 2 + 3 + ... + n

3n2 + 7n + 2

1

6

10. Show that

Watch Video Solution

lim
n → ∞

=
12 + 22 + ... + (3n)2

(1 + 2 + ... + 5n)(2n + 3)

9

25

https://dl.doubtnut.com/l/_AYeshVrbSLh7
https://dl.doubtnut.com/l/_OXV0PdQKBK2C
https://dl.doubtnut.com/l/_MgAqrrDcSln1


Watch Video Solution

11. Show that

View Text Solution

lim
n → ∞

+ + + ... + = 1
1

1.2

1

2.3

1

3.4

1

n(n + 1)

12. An important problem is fishery is to estimate

the number of fish presently spawing in streams

and use this information to predict the number of

mature fish or "recruits" that will return to the

rivers during the reproductive period. If S is the

number of spawners and R the number of recruits,

https://dl.doubtnut.com/l/_MgAqrrDcSln1
https://dl.doubtnut.com/l/_wDJe6RDrINgn
https://dl.doubtnut.com/l/_XBCkUmBTu5Hj


" Beverton-Holt spawner recruit function" is R(S) =

 where  are positive constants,

Show that this function predicts approximately

constant recruitment when the number of

spawners is sufficiently large.

Watch Video Solution

S

(αS + β)
α and β

13. A tank contains 5000 litres of pure water. Brine

(very salt water) that contains 30 grams of salt per

litre of water is pumped into the tank at a rate of

25 litres per minute. The concentration of salt

water after t minutes (in grams per litre) is

https://dl.doubtnut.com/l/_XBCkUmBTu5Hj
https://dl.doubtnut.com/l/_a5QhxilZUUsL


Exercise 9 4

.What happens to the

concentration as 

Watch Video Solution

C(t) =
30t

200 + t

t → ∞

1. Evaluate the limits 

Watch Video Solution

lim
x → ∞

(1 + )
7x1

x

https://dl.doubtnut.com/l/_a5QhxilZUUsL
https://dl.doubtnut.com/l/_c3mrkBTZQq0o


2. Evaluate the limits 

Watch Video Solution

lim
x → 0

(1 + x)1 / 3x

3. Evaluate the limits 

Watch Video Solution

lim
x → ∞

(1 + )
mx

k

x

4. Evaluate the limits 

lim
x → ∞

( )
8x2 + 5

4x2 + 5

4x2 + 8

https://dl.doubtnut.com/l/_hbabc53YOwJm
https://dl.doubtnut.com/l/_dZSVxoloRKHs
https://dl.doubtnut.com/l/_lxKZQhlODwb3


Watch Video Solution

5. Evaluate the limits 

Watch Video Solution

lim
x → ∞

(1 + )
x + 2

3

x

6. Evaluate the limits 

Watch Video Solution

lim
x → 0

sin3( )x

2

x3

https://dl.doubtnut.com/l/_lxKZQhlODwb3
https://dl.doubtnut.com/l/_4iWy0HIgY7s3
https://dl.doubtnut.com/l/_FDsl2gIR6e7d
https://dl.doubtnut.com/l/_5DTVYbkXVXUT


7. Evaluate the limits 

Watch Video Solution

lim
x → 0

sin ax

sin βx

8. Evaluate the limits 

Watch Video Solution

lim
x → 0

tan 2x

sin 5x

9. Evaluate the limits 

W h Vid S l i

lim
a → 0

sin(an)

(sin a)m

https://dl.doubtnut.com/l/_5DTVYbkXVXUT
https://dl.doubtnut.com/l/_aNDaO7weoj1d
https://dl.doubtnut.com/l/_VG7RJuUXF2x9


Watch Video Solution

10. Evaluate the limits 

Watch Video Solution

lim
x → 0

sin(a + x) − sin(a − x)

x

11. Evaluate the limits 

Watch Video Solution

lim
x → 0

√x2 + a2 − a

√x2 + b2 − b

https://dl.doubtnut.com/l/_VG7RJuUXF2x9
https://dl.doubtnut.com/l/_TTaH7FBojCTx
https://dl.doubtnut.com/l/_1MRDj4cwXzOF


12. Evaluate the limits 

Watch Video Solution

lim
x → 0

2 arcsin x

3x

13. Evaluate the limits 

Watch Video Solution

lim
x → 0

1 − cos x

x2

14. Evaluate the limits 

lim
x → 0

tan 2x

x

https://dl.doubtnut.com/l/_ARkJMxEDBLAx
https://dl.doubtnut.com/l/_uq3Gwl5G7maO
https://dl.doubtnut.com/l/_inleGs8hqNqw


Watch Video Solution

15. Evaluate the limits 

Watch Video Solution

lim
x → 0

2x − 3x

x

16. Evaluate the limits 

Watch Video Solution

lim
x → 0

3x − 1

√x + 1 − 1

https://dl.doubtnut.com/l/_inleGs8hqNqw
https://dl.doubtnut.com/l/_PmkZTZeMWASu
https://dl.doubtnut.com/l/_2FkjgDupP0AO


17. Evaluate the limits 

Watch Video Solution

lim
x → 0

1 − cos2 x

x sin 2x

18. Evaluate the limits 

Watch Video Solution

lim
x → ∞

x[3 + 1 − cos( ) − e ]
1
x

1

x

1
x

19. Evaluate the limits 

lim
x → ∞

{x[log(x + a) − log(x)]}

https://dl.doubtnut.com/l/_dFad81s8Stjp
https://dl.doubtnut.com/l/_7Ahyja8i1qvt
https://dl.doubtnut.com/l/_rqk6SLYxvEtM


Watch Video Solution

20. Evaluate the limits 

Watch Video Solution

lim
x → π

sin 3x

sin 2x

21. Evaluate the limits 

Watch Video Solution

lim
x → 0

(1 + sin x)2 cos ecx

https://dl.doubtnut.com/l/_rqk6SLYxvEtM
https://dl.doubtnut.com/l/_j9OQt4h7xOE5
https://dl.doubtnut.com/l/_E0fRIlJ8mHew


22. Evaluate the limits 

Watch Video Solution

lim
x → 0

√2 − √1 + cos x

sin2 x

23. Evaluate the limits 

Watch Video Solution

lim
x → 0

√1 + sin x − √1 − sin x

tan x

24. Evaluate the limits 

lim
x → ∞

( )
x

x2 − 2x + 1

x2 − 4x + 2

https://dl.doubtnut.com/l/_M7WlxWaA1SUu
https://dl.doubtnut.com/l/_oYNBoD1s1mPn
https://dl.doubtnut.com/l/_9TKV0H6ToPVO


Watch Video Solution

25. Evaluate the limits 

Watch Video Solution

lim
x → 0

ex − e − x

sin x

26. Evaluate the limits 

Watch Video Solution

lim
x → 0

eax − ebx

x

https://dl.doubtnut.com/l/_9TKV0H6ToPVO
https://dl.doubtnut.com/l/_sitQQwclRGfW
https://dl.doubtnut.com/l/_DaZ6K3knpxxO


Exercise 9 5

27. Evaluate the limits 

Watch Video Solution

lim
x → 0

sin x(1 − cos x)

x3

28. Evaluate the limits 

Watch Video Solution

lim
x → 0

tan x − sin x

x2

https://dl.doubtnut.com/l/_D2M6GOIf9RR0
https://dl.doubtnut.com/l/_8pVln6TyPABO


1. Prove that  is continuous

at all points in R.

Watch Video Solution

f(x) = 2x2 + 3x − 5

2. Examine the continuity of the following: 

Watch Video Solution

x + sin x

3. Examine the continuity of the following: 

x2 cos x

https://dl.doubtnut.com/l/_jd4PBy6iJTbS
https://dl.doubtnut.com/l/_hcnjYFQCABNy
https://dl.doubtnut.com/l/_2A65jaGa35MW


Watch Video Solution

4. Examine the continuity of the following: 

Watch Video Solution

ex tan x

5. Examine the continuity of the following: 

Watch Video Solution

e2x + x2

https://dl.doubtnut.com/l/_2A65jaGa35MW
https://dl.doubtnut.com/l/_Yem0S6upQ6HX
https://dl.doubtnut.com/l/_GegpIqJk5neG


6. Examine the continuity of the following: 

Watch Video Solution

x. ln x

7. Examine the continuity of the following: 

Watch Video Solution

sin x

x2

8. Examine the continuity of the following: 

x2 − 16

x + 4

https://dl.doubtnut.com/l/_muY7APdroYWg
https://dl.doubtnut.com/l/_WCUNLMBhkSyv
https://dl.doubtnut.com/l/_Sf2V5iLtOarV


Watch Video Solution

9. Examine the continuity of the following: 

View Text Solution

|x + 2| + |x − 1|

10. Examine the continuity of the following: 

Watch Video Solution

|x − 2|

|x + 1|

https://dl.doubtnut.com/l/_Sf2V5iLtOarV
https://dl.doubtnut.com/l/_BpyQt317OiFH
https://dl.doubtnut.com/l/_PWvh8u6Wg5Qo


11. Examine the continuity of the following: 

Watch Video Solution

cot x + tan x

12. Find the points of discontinuity of the function

f, where 

Watch Video Solution

f(x) = {
4x + 5 if x ≤ 3

4x − 5 f x > 3

https://dl.doubtnut.com/l/_to6gwT30zBzE
https://dl.doubtnut.com/l/_POESoIMfOChk


13. Find the points of discontinuity of the function

f, where 

View Text Solution

f(x) = {
x + 2 if x ≥ 2

x2 if x < 2

14. Find the points of discontinuity of the function

f, where 

Watch Video Solution

f(x) = {
x3 − 3 if x ≤ 2

x2 + 1 if x > 2

https://dl.doubtnut.com/l/_8Eg8qVh8eebw
https://dl.doubtnut.com/l/_Zzt69Ej1rm3B


15. Find the points of discontinuity of the function

f, where 

Watch Video Solution

f(x) = {
sin x 0 ≤ x ≤

cos x < x <

π

4
π

4
π

2

16. At the given point  discover whether the

given function is continuous or discontinuous

citing the reasons for your answer. 

Watch Video Solution

x0

x0 = 1, f(x) = {
x ≠ 1

2 x = 1

x2 − 1

x − 1

https://dl.doubtnut.com/l/_0Yx7ZFmSm0xu
https://dl.doubtnut.com/l/_rEl8bbg3yO6Y


17. At the given point  discover whether the

given function is continuous or discontinuous

citing the reasons for your answer. 

Watch Video Solution

x0

x0 = 3, f(x) = {
x ≠ 3

5 x = 3

x2 − 9

x − 3

18. Show that the function  is

continuous on 

Watch Video Solution

{
if x ≠ 1

3 if x = 1

x3 − 1

x − 1

( − ∞, ∞)

https://dl.doubtnut.com/l/_PVr8Rs5n2333
https://dl.doubtnut.com/l/_dESEzA2H92Zu
https://dl.doubtnut.com/l/_WcP2L4uR3WxH


19. For what value of a is this function

continuous at x=1?

Watch Video Solution

f(x){
if x ≠ 1

a if x = 1

x4 − 1
x − 1

20. Graph the function. Show that f(x) continuous

on 

View Text Solution

( − ∞, ∞)

21. If f and g are continuous functions with f(3)=5

and , find g(3).lim
x → 3

[2f(x) − g(x)] = 4

https://dl.doubtnut.com/l/_WcP2L4uR3WxH
https://dl.doubtnut.com/l/_cclvaVswvqSq
https://dl.doubtnut.com/l/_NJ70qxUMdH6v


Watch Video Solution

22. Find the points at which f is discontinuous . At

which of these points f is continuous from the

right, from the left,or neither? Sketch the graph of

f. 

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

2x + 1 if x ≤ − 1

3x if −1 < x < 1

2x − 1 if x ≥ 1

23. Find the points at which f is discontinuous . At

which of these points f is continuous from the

https://dl.doubtnut.com/l/_NJ70qxUMdH6v
https://dl.doubtnut.com/l/_dr1kTGGMH544
https://dl.doubtnut.com/l/_UFNSX4vQd88J


right, from the left,or neither? Sketch the graph of

f. 

Watch Video Solution

f(x) = {
(x − 1)3 if x < 0

(x + 1)3 if x > 0

24. A function f is defined as follows: 

View Text Solution

f(x) =

⎧⎪
⎪
⎪
⎪
⎨
⎪
⎪
⎪
⎪⎩

0 f or x < 0

x f or 0 ≤ x < 1

−x2 + 4x − 2 f or 1 ≤ x < 3

4 − x f or x ≥ 3

https://dl.doubtnut.com/l/_UFNSX4vQd88J
https://dl.doubtnut.com/l/_UctzWi1pTbQW


25. Which of the following f has removable

discontinuity at ? If the discontinuity is

removable, find a function g that agrees with f for

 and is continuous on R. 


Watch Video Solution

x = x0

x ≠ x0

f(x) = , x0 = − 2
x2 − 2x − 8

x + 2

26. Which of the following f has removable

discontinuity at ? If the discontinuity is

removable, find a function g that agrees with f for

x = x0

https://dl.doubtnut.com/l/_ssVp1c1yz9C0
https://dl.doubtnut.com/l/_gKZqWYE8Kngh


 and is continuous on R. 


Watch Video Solution

x ≠ x0

f(x) = , x0 = − 4
x3 + 64

x + 4

27. Which of the following f has removable

discontinuity at ? If the discontinuity is

removable, find a function g that agrees with f for

 and is continuous on R. 


Watch Video Solution

x = x0

x ≠ x0

f(x) = , x0 = 9
3 − √x

9 − x

https://dl.doubtnut.com/l/_gKZqWYE8Kngh
https://dl.doubtnut.com/l/_XZh2CBJcddtI


28. Find the constant b that makes g continuous

on  


Watch Video Solution

( − ∞, ∞)

g(x) = {
x2 − b2 if x < 4

bx + 20 if x ≥ 4

29. Consider the function . What

value must we give f(0) in order to make the

function continuous everywhere?

Watch Video Solution

f(x) = x sin( )
π

x

https://dl.doubtnut.com/l/_Aryd7wbYT18g
https://dl.doubtnut.com/l/_gaBbmo3Ll9Ja


30. The function  is not defined at

x=1. What value must we give f(1) in order to make

f(x) continuous at x=1?

Watch Video Solution

f(x) =
x2 − 1

x3 − 1

31. State how continuity is destroyed at  for

each of the following graphs. 

x = x0

https://dl.doubtnut.com/l/_5BfgaEcWZBRl
https://dl.doubtnut.com/l/_wRpSNMXsn0JN


Watch Video Solution

32. State how continuity is destroyed at 

for each of the following graphs. 

x = x0

https://dl.doubtnut.com/l/_wRpSNMXsn0JN
https://dl.doubtnut.com/l/_M7CuuWjWxRgC


View Text Solution

33. State how continuity is destroyed at 

for each of the following graphs. 

x = x0

https://dl.doubtnut.com/l/_M7CuuWjWxRgC
https://dl.doubtnut.com/l/_IvjjCTydPq55


Watch Video Solution

34. State how continuity is destroyed at 

for each of the following graphs. 

x = x0

https://dl.doubtnut.com/l/_IvjjCTydPq55
https://dl.doubtnut.com/l/_j7HOOUwQQ29z


Exercise 9 6

Watch Video Solution

1. ……

A. 1

lim
x → ∞

sin x

x

https://dl.doubtnut.com/l/_j7HOOUwQQ29z
https://dl.doubtnut.com/l/_uKHTI7k6USej


B. 0

C. 

D. 

Answer: B

Watch Video Solution

∞

−∞

2. 

A. 2

B. 1

lim
x →

....... .
π

2

(2x − π)

cos x

https://dl.doubtnut.com/l/_uKHTI7k6USej
https://dl.doubtnut.com/l/_iJYBK7VYjved


C. -2

D. 0

Answer: C

Watch Video Solution

3. 

A. 0

B. 1

C. 2

D. 

lim
x → 0

.......
√1 + cos 2x

x

√2

https://dl.doubtnut.com/l/_iJYBK7VYjved
https://dl.doubtnut.com/l/_V0XBGc57gnRN


Answer: D

Watch Video Solution

4. 

A. 1

B. -1

C. 0

D. 2

Answer: A

W t h Vid S l ti

lim
θ → 0

......
sin √θ

√sin θ

https://dl.doubtnut.com/l/_V0XBGc57gnRN
https://dl.doubtnut.com/l/_zvapDEl2YWXa


Watch Video Solution

5. is.......

A. 

B. 

C. 

D. 1

Answer: A

View Text Solution

lim
x → ∞

( )
x

x2 + 5x + 3

x2 + x + 3

e4

e2

e3

https://dl.doubtnut.com/l/_zvapDEl2YWXa
https://dl.doubtnut.com/l/_IOQjBVJQSOYe


6. ......

A. 1

B. 0

C. -1

D. 

Answer: D

Watch Video Solution

lim
x → ∞

√x2 + 1
2x + 1

1

2

7. lim
x → ∞

.......
ax − bx

x

https://dl.doubtnut.com/l/_JLrY18bSODpL
https://dl.doubtnut.com/l/_uDdPibmG23jG


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

log ab

log( )
a

b

log( )
b

a

a

b

8. 

A. 2log2

B. 

lim
x → 0

.........
8x − 4x − 2x + 1

x2

2(log 2)2

https://dl.doubtnut.com/l/_uDdPibmG23jG
https://dl.doubtnut.com/l/_WEa741XXOKDc


C. log 2

D. 3 log 2

Answer: B

Watch Video Solution

9. If , then the value of 

 is equal to

A. -1

B. 0

C. 2

f(x) = x( − 1)[ ]x ≤ 0
1

x

lim
x → 0

f(x)

https://dl.doubtnut.com/l/_WEa741XXOKDc
https://dl.doubtnut.com/l/_Kgaw4045C2gZ


D. 4

Answer: B

Watch Video Solution

10. 

A. 2

B. 3

C. does not exist

D. 0

lim
x → 3

|x| = ..........

https://dl.doubtnut.com/l/_Kgaw4045C2gZ
https://dl.doubtnut.com/l/_a6PAa24EpV4f


Answer: C

Watch Video Solution

11. Let the function f be defined

 then............

A. 

B. 

C. 

D.  does not exist

Answer: D

f(x) = {
3x 0 ≤ x ≤ 1

−3x + 5 1 < x ≤ 2

lim
x → 1

f(x) = 1

lim
x → 1

f(x) = 3

lim
x → 1

f(x) = 2

lim
x → 1

f(x) =

https://dl.doubtnut.com/l/_a6PAa24EpV4f
https://dl.doubtnut.com/l/_nLcCvf5mMvHy


Watch Video Solution

12. If  is defined by 

 for x in  then 

 is equal to

A. -2

B. -3

C. 0

D. 1

Answer: B

W t h Vid S l ti

f : R → R

f(x) = ⌊x − 3⌋ + ⌊x − 4⌋ R

lim
x → 3 −

f(x)

https://dl.doubtnut.com/l/_nLcCvf5mMvHy
https://dl.doubtnut.com/l/_ltAZUuI7cXUY


Watch Video Solution

13. 

A. 1

B. 2

C. 3

D. 0

Answer: D

Watch Video Solution

lim
x → 0

is......
xex − sin x

x

https://dl.doubtnut.com/l/_ltAZUuI7cXUY
https://dl.doubtnut.com/l/_f07pzBNmRdr4


14. If  then the value of p is……….

A. 6

B. 9

C. 12

D. 4

Answer: C

Watch Video Solution

lim
x → 0

= 4
sin px

tan 3x

15. lim
a → π / 4

is....... .
sin a − cos a

a − π /4

https://dl.doubtnut.com/l/_NJH9CK50fKdI
https://dl.doubtnut.com/l/_EOga6Vimw9PZ


A. 

B. 

C. 1

D. 2

Answer: A

Watch Video Solution

√2

1

√2

16. 

A. 

lim
n → ∞

( + + + + .... + )....... .
1

n2

2

n2

3

n2

4

n2

n

n2

1

2

https://dl.doubtnut.com/l/_EOga6Vimw9PZ
https://dl.doubtnut.com/l/_y48qubhnuzWi


B. 0

C. 1

D. 

Answer: A

Watch Video Solution

∞

17. 

A. 1

B. e

C. 

lim
x → 0

= .......
esin x − 1

x

1

e

https://dl.doubtnut.com/l/_y48qubhnuzWi
https://dl.doubtnut.com/l/_llx051HSux6B


D. 0

Answer: A

Watch Video Solution

18. 

A. 1

B. e

C. 

D. 0

lim
x → 0

..........
esin x − ex

sin x − x

1

2

https://dl.doubtnut.com/l/_llx051HSux6B
https://dl.doubtnut.com/l/_p9vJ40qReaUV


Answer: A

Watch Video Solution

19. The value of  is.......

A. 1

B. -1

C. 0

D. 

Answer: D

Watch Video Solution

lim
x → 0

sin x

√x2

∞

https://dl.doubtnut.com/l/_p9vJ40qReaUV
https://dl.doubtnut.com/l/_UtiThD8on19h


Watch Video Solution

20. The value of  , where k is an

integer is………….

A. -1

B. 1

C. 0

D. 2

Answer: B

Watch Video Solution

lim
x → k−

x − [x]

https://dl.doubtnut.com/l/_UtiThD8on19h
https://dl.doubtnut.com/l/_UogMgE5XfSV1
https://dl.doubtnut.com/l/_j0U0LHSJMXi2


21. At  the function 

is……….

A. Continuous

B. discontinuous

C. Differentiable

D. non zero

Answer: B

Watch Video Solution

x =
3
2

f(x) =
|2x − 3|

2x − 3

https://dl.doubtnut.com/l/_j0U0LHSJMXi2


22. Let  be defined by 

 then f is........

A. Discontinuous at 

B. Continuous at 

C. Continuous everywhere

D. Discontinuous everywhere

Answer: B

Watch Video Solution

f : R → R

f(x) = {
x x  is irrational

1 − x x  is rational

x =
1

2

x =
1

2

https://dl.doubtnut.com/l/_FA9iXEBYCdfo


23. The function  is not

defined for x=-1. The value of f(-1) so that the

function extended by this value is continuous

is……..

A. 

B. 

C. 1

D. 0

Answer: B

Watch Video Solution

f(x) = {
x ≠ − 1

P x = − 1

x2 − 1

x3 + 1

2

3

−
2

3

https://dl.doubtnut.com/l/_8MNYxVIIMKdP


24. Let f be a continuous function on .IF f

takes only rational values for all x and f(3)=12. then

f(4.5) is equal to………..

A. 

B. 12

C. 17.5

D. 

Answer: B

Watch Video Solution

[2, 5]

f(3) + f(4.5)

7.5

f(4.5) + f(3)

1.5

https://dl.doubtnut.com/l/_8MNYxVIIMKdP
https://dl.doubtnut.com/l/_Q2h7xLb0VJ7k


25. Let a function f be defined by

 and f(0)=2. Then f is

A. Continuous no where

B. Continuous everywhere

C. Continuous for all x except x=1

D. Continuous for all x except x=0

Answer: D

Watch Video Solution

f(x) = f or x ≠ 0
x − |x|

x

https://dl.doubtnut.com/l/_tXKviqjkP4mb

