
MATHS

BOOKS - NCERT MATHS (HINGLISH)

LIMITS AND DERIVATIVES

Short Answer Types Questions

1. Evaluate 

A. 6

lim
x→ 3

(x2 − 9)

(x − 3)

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_X0oPzO7Rpx05


B. 3

C. 9

D. none of the above

Answer: A

Watch Video Solution

2. Evaluate .

A. 2

B. 3

lim
x→ 1 / 2

(4x2 − 1)

(2x − 1)

https://dl.doubtnut.com/l/_X0oPzO7Rpx05
https://dl.doubtnut.com/l/_HXHtQVGePmm9


C. 0

D. 1

Answer: A

Watch Video Solution

3. Evaluate 

A. 

B. 

C. 

lim
h→ 0

√x + h − √x

h

1

2√x

1

√x

1

2x

https://dl.doubtnut.com/l/_HXHtQVGePmm9
https://dl.doubtnut.com/l/_C9KmPz62tZ6H


D. none of these

Answer: A

Watch Video Solution

4. Evaluate 

A. 

B. 

C. 

D. none of the above

lim
x→ 0

(x + 2)1 / 3 − 21 / 3

x

(2)
2 / 31

3

1

3. (2)
2 / 3

1

3

https://dl.doubtnut.com/l/_C9KmPz62tZ6H
https://dl.doubtnut.com/l/_vyYWZ4rdUQK4


Answer: B

Watch Video Solution

5. Evaluate .

A. 

B. 

C. 

D. 

lim
x→ 0

(1 + x)
6

− 1

(1 + x)
2

− 1

1

2

3

4

https://dl.doubtnut.com/l/_vyYWZ4rdUQK4
https://dl.doubtnut.com/l/_vmHBjwvYZLCg


Answer: C

Watch Video Solution

6. Evaluate 

Watch Video Solution

lim
x→ a

(2 + x)5 / 2 − (a + 2)5 / 2

x − a

7. Evaluate .

Watch Video Solution

lim
x→ 1

x4 − √4

√x − 1

https://dl.doubtnut.com/l/_vmHBjwvYZLCg
https://dl.doubtnut.com/l/_ulHWXNpWiuJp
https://dl.doubtnut.com/l/_0xqX8Rzd61HW
https://dl.doubtnut.com/l/_cFAe0iiG7VV7


8. Evaluate 

Watch Video Solution

lim
x→ 20

x2 − 4

(√3x − 2) − (√x + 2)

9. Evaluate, .

Watch Video Solution

lim
x→ √2

x4 − 4

x7(2) + 3√2x − 8

10. Evaluate 

Watch Video Solution

lim
x→ 0

( )
√1 + x3 − √1 − x3

x2

https://dl.doubtnut.com/l/_cFAe0iiG7VV7
https://dl.doubtnut.com/l/_zC7stYixpKxT
https://dl.doubtnut.com/l/_LzFF0AMp9LKh


11. Evaluate 

Watch Video Solution

lim
x→ 0

√1 + x3 − √1 − x3

x2

12. Evaluate 

Watch Video Solution

lim
x→ − 3

x3 + 27

x5 + 243

13. Evaluate , lim
x→ 1 / 2

( − )
8x − 3

2x − 1

4x2 + 1

4x2 − 1

https://dl.doubtnut.com/l/_LzFF0AMp9LKh
https://dl.doubtnut.com/l/_Gwd8RhSWKRTR
https://dl.doubtnut.com/l/_5yBpSeVlnfwk
https://dl.doubtnut.com/l/_LgZHQfSuHL71


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2

1

2

0

7
2

14. Find the value of n, if ,

.

lim
x→ 2

= 80
xn − 2n

x − 2

n ∈ N

https://dl.doubtnut.com/l/_LgZHQfSuHL71
https://dl.doubtnut.com/l/_oGNSeNqCkkOY


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3

5

4

6

15. Given, .

A. 

lim
x→ 0

sin 3x

sin 7x

3

5

https://dl.doubtnut.com/l/_oGNSeNqCkkOY
https://dl.doubtnut.com/l/_gR77Ou9ESLYU


B. 

C. 

D. 

Answer: B

Watch Video Solution

3

7

1

5

7
3

16. Eavaluate 

A. 

B. 

lim
x→ 0

sin2 2x

sin2 4x

1
2

1

https://dl.doubtnut.com/l/_gR77Ou9ESLYU
https://dl.doubtnut.com/l/_ErV6Daeji9Kb


C. 

D. 

Answer: C

Watch Video Solution

1

4

2

17. Evaluate 

A. 2

B. 1

C. 4

lim
x→ 0

1 − cos 2x

x2

https://dl.doubtnut.com/l/_ErV6Daeji9Kb
https://dl.doubtnut.com/l/_4bTAqSiDI2rj


D. 3

Answer: A

Watch Video Solution

18. Evaluate 

A. 

B. 

C. 

D. 

lim
x→ 0

2 sinx − sin 2x

x3

0

1

2

3

https://dl.doubtnut.com/l/_4bTAqSiDI2rj
https://dl.doubtnut.com/l/_vNkQDF1jBZjz


Answer: B

Watch Video Solution

19. Evaluate, 

Watch Video Solution

lim
x→ 0

1 − cosmx

1 − cos nx

20. Evaluate 

Watch Video Solution

lim
x→ ( )π

3

√1 − cos 6x

√2( − x)π

3

https://dl.doubtnut.com/l/_vNkQDF1jBZjz
https://dl.doubtnut.com/l/_os0MBMRBGfhn
https://dl.doubtnut.com/l/_9xKN8r84bOhS


21. Evaluate, 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

lim
x→ ( π / 4 )

sinx − cos x

x − π

4

√2

2

0

1

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


22. Evaluate, 

Watch Video Solution

lim
x→ ( π / 6 )

√3 sinx − cos x

π − π

6

23. Evaluate, .

Watch Video Solution

lim
x→ 0

sin 2x + 3x

2x + tan 3x

24. Evaluate 

Watch Video Solution

lim
x→ a

sinx − sina

√x − √a

https://dl.doubtnut.com/l/_fxj4k43g8L2l
https://dl.doubtnut.com/l/_eJ2b3lqwbeyy
https://dl.doubtnut.com/l/_TgTtSk0a4tZO


25. Evaluate, 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

lim
x→ ( π / 6 )

cot2 x − 3

cosecx − 2

2

3

4

5

https://dl.doubtnut.com/l/_mU6T0OWTDKxh


26. Evaluate, 

Watch Video Solution

lim
x→ 0

√2 − √1 + cos x

sin2 x

27. Evaluate, 

A. 

B. 

C. 

D. 

lim
x→ 0

sinx − 2 sin 3x + sin 5x

x

0

1

2

3

https://dl.doubtnut.com/l/_vCnpisbrM2dM
https://dl.doubtnut.com/l/_22DiUll5IJk8


Answer: A

Watch Video Solution

28. Evaluate,  ,

then �nd the value of k.

A. 

B. 

C. 

D. 

lim
x→ 1

= lim
x→ k

x4 − 1
x − 1

x3 − k3

x2 − k2

5

3

1

3

2

3

8

3

https://dl.doubtnut.com/l/_22DiUll5IJk8
https://dl.doubtnut.com/l/_4MJqIgAB9Pul


Answer: D

Watch Video Solution

29. Di�erentiate function with respect to

x,f(x)=

Watch Video Solution

x4 + x3 + x2 + 1
x

30. Di�erentiate with respect to x,

Watch Video Solution

(x + )
31

x

https://dl.doubtnut.com/l/_4MJqIgAB9Pul
https://dl.doubtnut.com/l/_lC7IcRfjnZWu
https://dl.doubtnut.com/l/_ZZ3Wkm5roj5W


31. 

Watch Video Solution

(3x + 5)(1 + tanx)

32. 

Watch Video Solution

(secx − 1)(secx + 1)

33. Di�erentiate with respect to x to the given

function
3x + 4

5x2 − 7x + 9

https://dl.doubtnut.com/l/_ZZ3Wkm5roj5W
https://dl.doubtnut.com/l/_VNvaUaclphlD
https://dl.doubtnut.com/l/_tAqbcZOAjiDo
https://dl.doubtnut.com/l/_ab0gYyFF7HCh


Watch Video Solution

34. Di�erentiate with respect to x, 

Watch Video Solution

x5 − cos x
sinx

35. di�erentiate with respect to x to the given

function

Watch Video Solution

x2 cos π
4

sinx

https://dl.doubtnut.com/l/_ab0gYyFF7HCh
https://dl.doubtnut.com/l/_LZLd7oeRvavc
https://dl.doubtnut.com/l/_XkVYtXy2371G


36. Di�erentiate w.r.t to x ,

Watch Video Solution

(ax2 + cot x)(p + q cos x)

37. Find derivative of the following functions

(it is to be understood that a, b, c, d, p, q, r and

s are �xed non-zero constants and m and n are

integers): 

Watch Video Solution

a + b sinx

c + d cos x

https://dl.doubtnut.com/l/_wjiZ5LdGvMq9
https://dl.doubtnut.com/l/_ETTB7wH1Rk4u
https://dl.doubtnut.com/l/_lzC7v33Rrzt1


38. Di�erentiate w.r.t to 'x',

Watch Video Solution

(sinx + cos x)2

39. Di�erentiation of 

Watch Video Solution

(2x − 7)2(3x + 5)3

40. Di�erentiate w.r.t to' x 'to the following

function

Watch Video Solution

. x2 sinx + cos 2x

https://dl.doubtnut.com/l/_lzC7v33Rrzt1
https://dl.doubtnut.com/l/_ix95VYBj9dfb
https://dl.doubtnut.com/l/_PsNcC7oQFnAr


Long Answer Type Questions

41. 

Watch Video Solution

sin3 x cos3 x

42. Di�erentiate the following function with

respect of 

Watch Video Solution

x\ :
1

ax2 + bx2 + c

https://dl.doubtnut.com/l/_PsNcC7oQFnAr
https://dl.doubtnut.com/l/_x6d1FRJCR0cz
https://dl.doubtnut.com/l/_dJPYYcr4sefn
https://dl.doubtnut.com/l/_adktASucFRs5


1. Di�erentiate w.r.t to' x 'using �rst principal,

Watch Video Solution

cos(x2 + 1)

2. Di�erentiate the following function with

respect of 

Watch Video Solution

x : (ax + b) /(cx + d)

3. Using First principal di�erentiate w.r.t 'x',

x2 / 3

https://dl.doubtnut.com/l/_adktASucFRs5
https://dl.doubtnut.com/l/_lIRen3FoePZN
https://dl.doubtnut.com/l/_Nxz17a3ToSuY


Watch Video Solution

4. Di�erentiate function w.r.t 'x',using �rst

principal 

Watch Video Solution

x cos x

5. 

Watch Video Solution

lim
y→ 0

(x + y)sec(x + y) − x secx

y

https://dl.doubtnut.com/l/_Nxz17a3ToSuY
https://dl.doubtnut.com/l/_qB2pJGIDxASl
https://dl.doubtnut.com/l/_ithXgzhMweM6


6. 

Watch Video Solution

lim
x→ 0

. x
sin(α + β)x + sin(α − β)x + sin 2αx

cos 2βx − cos 2αx

7. 

Watch Video Solution

lim
x→ ( π / 4 )

tan3 x − tanx

cos(x + )π

4

8. lim
x→ ( π )

1 − sin( )x

2

( − )cos x
2

cos x
4

sin x

4

https://dl.doubtnut.com/l/_Xt1KYxEKRK1Q
https://dl.doubtnut.com/l/_xaPWro6Sojga
https://dl.doubtnut.com/l/_CHX9hRUbT83A


Watch Video Solution

9. Show that, , does not

exist,

Watch Video Solution

lim
x→ ( π / 4 )

|x − 4|

x − 4

10. Let  if  and 

 if then �nd the value of  if

Watch Video Solution

f(x) =
k cos x

π − 2x
x ≠

π

2

f(x = )
π

2
x =

π

2
k

lim
x→

f(x) = f( )
π

2

π

2

https://dl.doubtnut.com/l/_CHX9hRUbT83A
https://dl.doubtnut.com/l/_bSw85KwEEjMr
https://dl.doubtnut.com/l/_D5Oou6kuqcXP


Objective Type Questions

11. if  then �nd c

when  exists.

Watch Video Solution

f(x) = {
x + 2, x ≤ 1

cx2, x > − 1
,

lim (x → − 1)f(x)

1.  is equal to

A. 1

lim
x→ ( π )

sinx

x − π

https://dl.doubtnut.com/l/_D5Oou6kuqcXP
https://dl.doubtnut.com/l/_5dyy3lg0NcZN
https://dl.doubtnut.com/l/_Hpcn4fHnysA1


B. 2

C. 

D. 

Answer: C

Watch Video Solution

−1

−2

2.  is equal to

A. 2

B. 

lim
x→ 0

x2 cos x

1 − cos x

3

2

https://dl.doubtnut.com/l/_Hpcn4fHnysA1
https://dl.doubtnut.com/l/_6XuzS1OfYjHi


C. 

D. 1

Answer: A

Watch Video Solution

−
3

2

3.  is equal to

A. n

B. 1

C. 

lim
x→ 0

(1 + x)n − 1

x

−n

https://dl.doubtnut.com/l/_6XuzS1OfYjHi
https://dl.doubtnut.com/l/_67QifB16xf61


D. 0

Answer: A

Watch Video Solution

4.  is equal to

A. 1

B. 

C. 

D. 

lim
x→ 1

xm − 1
xn − 1

m

n

−
m

n

m2

n2

https://dl.doubtnut.com/l/_67QifB16xf61
https://dl.doubtnut.com/l/_ebwmR5SNbbCh


Answer: B

Watch Video Solution

5.  is equal to

A. 

B. 

C. 

D. 

Answer: a

lim
θ→ 0

1 − cos 4θ

1 − cos 6θ

4
9

1

2

−
1

2

−1

https://dl.doubtnut.com/l/_ebwmR5SNbbCh
https://dl.doubtnut.com/l/_QVTUpYmbqSJT


Watch Video Solution

6.  is equal to

A. 

B. 1

C. 

D. 1

Answer: c

Watch Video Solution

lim
x→ 0

cosecx − cot x

x

1

2

1

2

https://dl.doubtnut.com/l/_QVTUpYmbqSJT
https://dl.doubtnut.com/l/_ec60faeB0Awc


7.  is equal to

A. 2

B. 0

C. 1

D. 

Answer: C

Watch Video Solution

lim
x→ 0

sinx

√x + 1 − √1 − x

−1

https://dl.doubtnut.com/l/_ec60faeB0Awc
https://dl.doubtnut.com/l/_0w9bA4WEitQ0


8.  is

A. 3

B. 1

C. 0

D. 2

Answer: D

Watch Video Solution

lim
x→ ( π / 4 )

sec2 x − 2

tanx − 1

https://dl.doubtnut.com/l/_oh1tlSKObGXg


9. 

A. 

B. 

C. 1

D. None of these

Answer: B

Watch Video Solution

lim
x→ 1

(2x − 3)(√x − 1)

2x2 + x − 3

1

10

−
1

10

https://dl.doubtnut.com/l/_CgJPczi0RRgp


10. If f(x) = {  ,

Where[.] denotes the greatest integer

function, then  is equal to

A. 1

B. 0

C. 

D. Does not exist

Answer: d

Watch Video Solution

, [x] ≠ 0; 0, [x] = 0}
sin[x]

x

lim
x→ 0

f(x)

−1

https://dl.doubtnut.com/l/_nzoMGEO8hVDn


11.  is equal to

A. 1

B. 

C. Does not exist

D. None of these

Answer: C

Watch Video Solution

lim
x→ 0

|sinx|

x

−1

https://dl.doubtnut.com/l/_7JYUmCyTnR1X


12. If f(x) ={  , 

then the quadratic

equation whose roots are  and 

 is

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

x2 − 1, 0 < x < 2

2x + 3, 2 ≤ x < 3

lim
x→ 2 +

f(x)

lim
x→ 2 −

f(x)

x2 − 6x + 9 = 0

x2 − 7x + 8 = 0

x2 − 14x + 49 = 0

x2 − 10x + 21 = 0

https://dl.doubtnut.com/l/_OIgIi6Nc8aH3


Watch Video Solution

13.  is equal to

A. 2

B. 

C. 

D. 

Answer: B

Watch Video Solution

lim
x→ 0

tan 2x − x

3x − sinx

1

2

−
1

2

1

4

https://dl.doubtnut.com/l/_OIgIi6Nc8aH3
https://dl.doubtnut.com/l/_dvKcx2hEijae
https://dl.doubtnut.com/l/_Y4ywhBCcltss


14. if f(x) =  then  is

equal to

A. 

B. 1

C. 0

D. 

Answer: b

Watch Video Solution

x − [x], ∈ R, f ′( )
1

2

3

2

−1

https://dl.doubtnut.com/l/_Y4ywhBCcltss


15. if , then  at  is

equal to

A. 1

B. 

C. 

D. 0

Answer: D

Watch Video Solution

y = √x +
1

√x

dy

dx
x = 1

1

2

1

√2

https://dl.doubtnut.com/l/_HjJZ6P6ScCRt
https://dl.doubtnut.com/l/_IraRnutcwS3p


16. If f(x) , then  is equal to

A. 

B. 

C. 1

D. 0

Answer: a

Watch Video Solution

=
x − 4

2√x
f ′ (1)

5

4

4

5

https://dl.doubtnut.com/l/_IraRnutcwS3p


17. if ,then  is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y =
1 + 1

x2

1 − 1

( x ) 2

dy

dx

−4x

(x2 − 1)2

−4x

x2 − 1

1 − x2

4x

4x

x2 − 1

https://dl.doubtnut.com/l/_rlTBCGpl0f96


18. if , then  at x=0 is

equal to

A. 

B. 0

C. 

D. Does not exist

Answer: a

Watch Video Solution

y =
sinx + cos x

sinx − cos x

dy

dx

−2

1

2

https://dl.doubtnut.com/l/_nBLe4fTQQW4X
https://dl.doubtnut.com/l/_RpZXM16VpfTA


19. if , then  at  is

equal to

A. cos9

B. sin9

C. 0

D. 1

Answer: a

Watch Video Solution

y =
sin(x + 9)

cos x

dy

dx
x = 0

https://dl.doubtnut.com/l/_RpZXM16VpfTA


20. If  then 

 is equal to

A. 

B. 100

C. 0

D. Does not exist

Answer: B

Watch Video Solution

f(x) = 1 + x + + + ,
x2

2

x100

100

f ′ (1)

1

100

https://dl.doubtnut.com/l/_BJK4F1fyRkWE
https://dl.doubtnut.com/l/_pnk5WTQg0qIt


21. Find the derivative of  for some

constant a.

A. 1

B. 0

C. 

D. Does not exist

Answer: d

Watch Video Solution

xn − an

x − a

1

2

https://dl.doubtnut.com/l/_pnk5WTQg0qIt


22. If  then 

 is equal to

A. 5050

B. 5049

C. 5051

D. 50051

Answer: A

Watch Video Solution

f(x) = x100 + x99 + + x + 1,

f ′ (1)

https://dl.doubtnut.com/l/_r5RFMc0xI9z8
https://dl.doubtnut.com/l/_CPMn6DQpDGz3


23. If

then  equals

A. 150

B. 

C. 

D. 50

Answer: D

Watch Video Solution

f(x) = 1 − x2 − x3 + ...... − x99 + x100

f ′ (1)

−50

−150

https://dl.doubtnut.com/l/_CPMn6DQpDGz3


Fillers

1. If , then 

……………….

A. 

B. 

C. 

D. none of the above

Answer: A

Watch Video Solution

f(x) =
tanx

x − π
lim
x→ ( π )

f(x) =

1

0

−1

https://dl.doubtnut.com/l/_ymck2kxOolSQ


2. , then m=…………….

Watch Video Solution

lim
x→ 0

(sinmx ) = 2
cot x

√3

3. If  then 

Watch Video Solution

y = 1 + + + + ......,
x

1!

x2

2!

x3

3!
dy

dx

https://dl.doubtnut.com/l/_ymck2kxOolSQ
https://dl.doubtnut.com/l/_KIecRDX5wUSU
https://dl.doubtnut.com/l/_ZmaQssc7pmwc


4. Prove that  (

where [ ] is greatest integer function )

Watch Video Solution

lim
x→ 3 +

≠ lim
x→ 3 −

x

[x]

x

[x]

https://dl.doubtnut.com/l/_06RoOf5nj4KA

