
MATHS

JEE MAIN AND ADVANCED

LIMITS AND DERIVATIVES

Illustration

1. Consider the function f(x) = 2x + 3 and we want to find the limit of this

function at x = 1.

Watch Video Solution

2. Consider the function  Find 

Watch Video Solution

f(x) = {
2 x ≤ 0

2 x > 0
lim
x→ 2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_1ebjgDCTGlqJ
https://dl.doubtnut.com/l/_FQdzq0OSduBK
https://dl.doubtnut.com/l/_z9Qs5fE2W5Nn


3. Derivative of  is (ii) Derivative of  is

Watch Video Solution

f(x) = x6 f(x) =
1

√x

4. Derivative of  is (ii) Derivative of  is

Watch Video Solution

f(x) = 3x f(x) = e2x

5. Derivative of  is  (ii) Derivative of  is

Watch Video Solution

f(x) = log6 x f(x) = ( )
1

logx 8

6. Derivative of  is

Watch Video Solution

f(x) = x + ex

7. Derivative of  isf(x) = x2

https://dl.doubtnut.com/l/_z9Qs5fE2W5Nn
https://dl.doubtnut.com/l/_M6cUA7VYzSha
https://dl.doubtnut.com/l/_kV7gqUvWAVbo
https://dl.doubtnut.com/l/_nlxIL00xnWG2
https://dl.doubtnut.com/l/_XTBxJfQPau9x


Example

Watch Video Solution

1. For the function . Find 

Watch Video Solution

f(x) = 4x lim
x→ 2

f(x)

2. For the function . Find 

Watch Video Solution

f(x) = 2 lim
x→ 1

f(x)

3. Find , where 

Watch Video Solution

lim
x→ 0

f(x) f(x) =
⎧⎪
⎨
⎪⎩

x − 1 x < 0

0 x = 0

x = 1 x > 0

https://dl.doubtnut.com/l/_XTBxJfQPau9x
https://dl.doubtnut.com/l/_r5u46x7FUPYO
https://dl.doubtnut.com/l/_q6EBpfwsismq
https://dl.doubtnut.com/l/_ZxVxEBA8YAHQ


4. Find (i) 

(ii)  

(iii)  

(iv) 

Watch Video Solution

lim 6
x→ 5

lim x
x→ 2

lim [x + 2]
x→ 3

lim 4x + 2
x→ 2

)

5. Evaluate 

Watch Video Solution

lim
x→ 2

[4x2 + 3x + 9]

6. Evaluate 

Watch Video Solution

lim
x→ 3

x2 − 9

x + 2

7. Evaluate 

Watch Video Solution

lim
x→ p

√1 + x + √1 − x

1 − x

https://dl.doubtnut.com/l/_O662NsEyf0oF
https://dl.doubtnut.com/l/_z7LCT7r8e3L2
https://dl.doubtnut.com/l/_Lk3uVaDiEO4S
https://dl.doubtnut.com/l/_X4AlSgbPVoMN


8. Evaluate 

Watch Video Solution

lim
x→ 4

x2 − 7x + 12

x2 − 16

9. Evaluate, 

Watch Video Solution

lim
x→ 2

x3 − 8

x2 − 4

10. Evalutate 

Watch Video Solution

lim
x→ 4

(x2 − x − 12)
18

(x3 − 8x2 + 16x)9

11. Evaluate 

Watch Video Solution

X − 1
x→ 1

2x2 − 7x+ 5

https://dl.doubtnut.com/l/_X4AlSgbPVoMN
https://dl.doubtnut.com/l/_Izj16PImRvIv
https://dl.doubtnut.com/l/_aEuCKLcW9awK
https://dl.doubtnut.com/l/_BzTm2gT0y51i
https://dl.doubtnut.com/l/_v12IjznnYxKl
https://dl.doubtnut.com/l/_DRfNzEWzDm8F


12. Evaluate 

Watch Video Solution

lim
x→ 1

( − )
1

x2 + x − 2

x

x3 − 1

13. Evaluate 

Watch Video Solution

lim
x→ √2

x9 − 3x8 + x6 − 9x4 − 4x2 − 16x + 84

x5 − 3x4 − 4x + 12

14. Evaluate : 

Watch Video Solution

x8 − 256
X→ 2

x − 2

15. Evaluate 

Watch Video Solution

lim
x→ 3

x7 − 2187
x − 81

https://dl.doubtnut.com/l/_DRfNzEWzDm8F
https://dl.doubtnut.com/l/_g6Oz4nunNA4P
https://dl.doubtnut.com/l/_WYZYGLwzEv9n
https://dl.doubtnut.com/l/_6GdU6iXJ88oY


16. Evaluate 

Watch Video Solution

lim
x→ a

(x + 3)7 / 5 − (a + 3)7 / 5

x − a

17. If  and , find n.

Watch Video Solution

lim
x→ 3

= 1458
xn − 3n

x − 3
n ∈ N

18. If , find the value of a.

Watch Video Solution

lim
x→ a

= 7
x7 + a7

x + a

19. If , find the value of k.

Watch Video Solution

lim
x→ 1

= lim
x→ k

x3 − 1
x − 1

x4 − k4

x3 − k3

https://dl.doubtnut.com/l/_G6RNPUrgev4M
https://dl.doubtnut.com/l/_QABL1RUqFMMH
https://dl.doubtnut.com/l/_rh3jDhDiBEbc
https://dl.doubtnut.com/l/_acTKP2vsLoL4


20. Evaluate 

Watch Video Solution

lim
x→ 0

√x + 2 − √2

x

21. Evaluate 

Watch Video Solution

lim
x→ 0

sin4x
6x

22. Evaluate 

Watch Video Solution

lim
x→ 0

sin2(3x/2x)

x

23. Evaluate 

Watch Video Solution

lim
x→ 0

sin3x

sin6x

24. Evaluate lim
x→ 0

1 − cos x

x2

https://dl.doubtnut.com/l/_2jghESuA3TjF
https://dl.doubtnut.com/l/_BUkjraEBwyQq
https://dl.doubtnut.com/l/_KYF1qPlVwuZN
https://dl.doubtnut.com/l/_K1zUFC29Sz8J
https://dl.doubtnut.com/l/_A9TV8WEfTi13


Watch Video Solution

25. Evaluate 

Watch Video Solution

lim
x→ 0

tanx + 4 tan 2x − 3 tan 3x

x2 tanx

26. Evaluate 

Watch Video Solution

lim
x→ π

4

1 − tanx

x − π

4

27. Let f be a real-valued function defined by  Find

f(1).

Watch Video Solution

f(x) = 3x2 + 2x + 5

28. Find the derivative of the following functions from the first principle 

(i)  (ii) x3 + 4x2 √x + 1

https://dl.doubtnut.com/l/_A9TV8WEfTi13
https://dl.doubtnut.com/l/_oI9LZyeY2aod
https://dl.doubtnut.com/l/_I78rBZFxSSMo
https://dl.doubtnut.com/l/_7LlP5ScNL4h7
https://dl.doubtnut.com/l/_8JDQSa4QYNst


Watch Video Solution

29. Find the derivative of the following functions from the first principle 

(i)  (ii) 

Watch Video Solution

(2x − 1)(x + 2)
x − 3

2x + 5

30. Find the derivative of the following functions from first principle (i)

 (ii) 

Watch Video Solution

e5x e√x+ 1

31. Find the derivative of the following functions using first principle of

derivative. 

(i) sin (3x + 2) (ii)  (iii) x cos x

Watch Video Solution

sin(x2 + 5)

https://dl.doubtnut.com/l/_8JDQSa4QYNst
https://dl.doubtnut.com/l/_9AMoWZkZsHEV
https://dl.doubtnut.com/l/_KkMsj44Xtiyi
https://dl.doubtnut.com/l/_9nZcLUfDAKkX
https://dl.doubtnut.com/l/_T7bHOXlJtPuX


32. Find the derivative of the following functions using first principle of

derivative. 

 


(ii) 

Watch Video Solution

tan(x + 1)

cot(x2 + 1)

33. Find the derivative of the following functions 

(i)  (ii)  (iii) 

Watch Video Solution

x3 + cos x + √x (√x + 1)
2

(x2 + 2x − 3)(x + 1)

34. Find the derivative of the following functions. 

(i)  (ii)  (iii) 

Watch Video Solution

(x2 tanx) (x + cos x)(√x + 1) x− 3(ex + 5sinx)

https://dl.doubtnut.com/l/_T7bHOXlJtPuX
https://dl.doubtnut.com/l/_nEQpGztl0dRo
https://dl.doubtnut.com/l/_3Tq0VLTbGJ8s


35. Find the derivative of the following functions. 

(i)  


(ii)  


(iii) 

Watch Video Solution

( )
x + 1

x + 2
x2 + 1

sinx
ex

1 + cos x

36. Evaluate  


Where , a,b,c,  are constants.

Watch Video Solution

lim
x→ ∞

axp + bxp− 3 + c

a1xq + b1xq− 1 + C1Xq− 3 + d1

p > 0, q > 0 a1, b1, C1, d1

37. Evaluate 

Watch Video Solution

lim
x→ ∞

√x(√x − 2007 − √x)

https://dl.doubtnut.com/l/_VixDGAnKhRdp
https://dl.doubtnut.com/l/_pfcD6IAuKuXf
https://dl.doubtnut.com/l/_hV8Naem0NjwW


38. (i)  


(ii)  


(iii)  and 

Watch Video Solution

Lt
x→ ∞

exsin(Ke−x)

lim
x→ ∞

⎛
⎜
⎝

⎞
⎟
⎠

sin 3
4x

tan ( 4 )

3x

lim
x→ ∞

(1 − a4)
−x

tan(b(1 − a4)
x
), − 1 < a < 1, a ≠ 0

b ∈ R

39. (i)  (ii) 

(ii) 

Watch Video Solution

lim
x→ 0

, a > 0
ax − 1

loga(1 + x)
lim––––– (x → 0)

In(X + a) − Ina

e2x − 1

lim
x→ π

4

In(tanx)

1 − cot x

40. Find  when 


(i)  


(ii) Y = cos x cos 2x cos 4x cos 8x 

(iii) 

 


dy

dx

Y =
x

logaX

y = x3 + tanx − ex + x loge x + (sinx)ax + cos secx − 2007, a > 0

https://dl.doubtnut.com/l/_wPjL25mKghd2
https://dl.doubtnut.com/l/_2SkcgoiHSys9
https://dl.doubtnut.com/l/_aDQ3tQdNAzVz


Try Yourself

(iv) ……  


(v) If y = f(x), where 

Watch Video Solution

y = (1 + x)(1 + x2)(1 + x4)(1 + x8) (1 + x2n)

f(x + ) = x4 + x− 41

x

41. Evaluate the following limits 

(i)  


(ii)  


(iii)  


(iv) 

Watch Video Solution

lim
x→

tan2 x[√2 sin2 x + 3 sinx + 4 − √sin2 x + 6 sinx + 2]
π

2

lim
θ→ 0

√1 + sin 3θ − 1

ln(1 + tan 2θ)

lim
x→ 0

√1 + x − 3√1 + x

x

lim
ϕ→ 0

(1 − − + . )
8

ϕ8

cos(ϕ2)

2

cos(ϕ2)

4

cos(ϕ2)

2

cos(ϕ2)

4

1. Calculate , where 

Watch Video Solution

lim
x→ 2

f(x) = {
3 if x ≤ 2

4 if x > 2

https://dl.doubtnut.com/l/_aDQ3tQdNAzVz
https://dl.doubtnut.com/l/_hoLOeju6Ae8t
https://dl.doubtnut.com/l/_tEo4ziAQkG2V


2. Calculate , where  for 

Watch Video Solution

lim
x→ 0

f(x) f(x) =
1

x2
x > 0

3. Find , where 

Watch Video Solution

lim
x→ 1

f(x) f(x) = {
x + 1 x ≠ 1

0 x = 1
}

4. Find  where 

Watch Video Solution

lim
X→ 0

f(x) f(x) = {
x x ≠ 0

5 x = 0
}

5. Evalute 

(i)  (ii) 

Watch Video Solution

lim
x→ 1

[ ]
x

2
lim
x→ 2

[x2 − 5]

https://dl.doubtnut.com/l/_tEo4ziAQkG2V
https://dl.doubtnut.com/l/_pCbuLvoV06fg
https://dl.doubtnut.com/l/_809mTXAYQ58P
https://dl.doubtnut.com/l/_QExvHowSdLyz
https://dl.doubtnut.com/l/_VglcmmALUDkm
https://dl.doubtnut.com/l/_0uivcc64PElp


6. Evalute 

Watch Video Solution

lim
x→ 3

[9x − 14]

7. Evaluate 

Watch Video Solution

lim
x→ 1

[3x4 + 4]

8. Evaluate 

Watch Video Solution

lim
x→ 3

[4x3 + 3x2 + 2x + 6]

9. Evaluate 

Watch Video Solution

lim
x→ 0

[ ]
3x2 + 4x + 5

x2 − 2x + 3

10. Evaluate lim
x→ 2

[ ]
x2 − 4

2x + 2

https://dl.doubtnut.com/l/_0uivcc64PElp
https://dl.doubtnut.com/l/_OASUFf1XOwgZ
https://dl.doubtnut.com/l/_FdOsS6smzom7
https://dl.doubtnut.com/l/_xEZKlDIvQb9E
https://dl.doubtnut.com/l/_ccV1QZpSxfgb


Watch Video Solution

11. Evaluate 

Watch Video Solution

lim
x→ 1

1 + (x − 1)2

1 + x2

12. Evaluate 

Watch Video Solution

lim
x→ a

√x + √a

x + a

13. Evaluate 

Watch Video Solution

underst(x → 2)( lim )
x2 + 2x − 8

x2 − 4

14. Evaluate 

Watch Video Solution

lim
x→ 3

x2 − 10x + 21

x2 − 9

https://dl.doubtnut.com/l/_ccV1QZpSxfgb
https://dl.doubtnut.com/l/_rsB6x5XRonm4
https://dl.doubtnut.com/l/_Qo12H5FGiZEk
https://dl.doubtnut.com/l/_nTAUJHn3pgG4
https://dl.doubtnut.com/l/_cXa780utmAn1


15. Evaluate 

Watch Video Solution

lim
x→ 1

x3 − 1

x − 1

16. Evaluate 

Watch Video Solution

lim
x→ 2

x3 − 3x2 + 4

x4 − 8x2 + 16

17. Evaluate 

Watch Video Solution

lim
x→ 3

x − 3

4x2 − 15x + 9

18. Evaluate 

Watch Video Solution

lim
x→ 1 / 4

4x − 1

2√x − 1

19. Evaluate lim
x→ 2

[ − ]
1

x − 2

2(2x − 3)

x3 − 3x2 + 2x

https://dl.doubtnut.com/l/_9eBzpm6UlEAg
https://dl.doubtnut.com/l/_TTyGUkbyFi6A
https://dl.doubtnut.com/l/_k1pJ3OZ7bCqP
https://dl.doubtnut.com/l/_e8DWR3zHfjux
https://dl.doubtnut.com/l/_zPHThCh8e6w8


Watch Video Solution

20. Evaluate 

Watch Video Solution

lim
x→ 2

(x2 − 4)[ + ]
1

x + 2

1

x − 2

21. Evaluate 

Watch Video Solution

lim
x→ √3

3x8 + x7 − 11x6 − 2x59x4 − x3 + 35x2 + 6x + 30

x5 − 2x4 + 4x2 − 9x + 6

22. Evaluate 

Watch Video Solution

lim
x→ 3

x3 − 7x2 + 15x − 9

x4 − 5x3 + 27x − 27

23. Evaluate 

Watch Video Solution

lim
x→ 4

x5 − 1024
x − 5

https://dl.doubtnut.com/l/_zPHThCh8e6w8
https://dl.doubtnut.com/l/_rBbIFLdop59D
https://dl.doubtnut.com/l/_75IW0LQho8s2
https://dl.doubtnut.com/l/_Jk9WcsXWxYSZ
https://dl.doubtnut.com/l/_B06DBJjBEzBq


24. Evaluate 

Watch Video Solution

lim
x→ 16

x3 / 2 − 64
x − 16

25. Evaluate 

Watch Video Solution

lim
x→ 0

1 − xn − 1
x

26. Evaluate 

Watch Video Solution

lim
x→ a

(x + 4)
5 / 4

− (a + 4)
5 / 4

x − a

27. If  and  Find n

Watch Video Solution

lim
x→ 3

= 405
Xn − 3n

x − 3
n ∈ N

28. If  and  , find nlim
x→ 2

= 448
Xn − 2n

x − 2
n ∈ N

https://dl.doubtnut.com/l/_I37UvAgenmzL
https://dl.doubtnut.com/l/_bNTq7ki1RAqx
https://dl.doubtnut.com/l/_zlw7XSjcg0hf
https://dl.doubtnut.com/l/_dWnxCYFnDtfm
https://dl.doubtnut.com/l/_gg51L5K8RJBc


Watch Video Solution

29. If , Find the value of a.

Watch Video Solution

lim
x→ a

= 405
x5 + a5

x + a

30. If , find the value of a

Watch Video Solution

lim
x→ 0

= 9
x9 + a9

x + a

31. If  find the value of K

Watch Video Solution

lim
x→ 2

= lim
x→ k

x − 2

3√x − 3√2

x2 − k2

x − k

32. If , find the value of a.

Watch Video Solution

lim
x→ a

= lim
x→ 3

x√x − a√a

x − 1

x3 − 27

x − 3

https://dl.doubtnut.com/l/_gg51L5K8RJBc
https://dl.doubtnut.com/l/_IxCIuYYHDisk
https://dl.doubtnut.com/l/_0U1TFihfcRrj
https://dl.doubtnut.com/l/_52yz0vFcIYem
https://dl.doubtnut.com/l/_zyjq4C810lUm


33. Evaluate 

Watch Video Solution

lim
x→ 2

√3 − x − 1

2 − x

34. Evaluate 

Watch Video Solution

lim
x→ 3

√x + 3 − √6

x2 − 9

35. Evaluate 

Watch Video Solution

lim
x→ 0

tan 5x

2x

36. Evaluate 

Watch Video Solution

lim
x→ 0

sinax

x

37. Evaluate lim
x→ 0

sin24x

x2

https://dl.doubtnut.com/l/_yweWe5I1JrM4
https://dl.doubtnut.com/l/_rbTRX8De5P7G
https://dl.doubtnut.com/l/_fAY8H4sm83VY
https://dl.doubtnut.com/l/_SB8Qn9tRx58y
https://dl.doubtnut.com/l/_BulTlsieYIAx


Watch Video Solution

38. Evaluate 

Watch Video Solution

lim
x→ 0

sin 5x
4

x2

39. Evaluate 

Watch Video Solution

lim
x→ 0

sin2ax

sin2bx

40. Evaluate 

Watch Video Solution

lim
x→ 0

sin5x

sin7x

41. Evaluate 

Watch Video Solution

lim
x→ 0

1 − cos 2x

x

https://dl.doubtnut.com/l/_BulTlsieYIAx
https://dl.doubtnut.com/l/_v7kcAwqgL5PR
https://dl.doubtnut.com/l/_tUQbE3XJOviP
https://dl.doubtnut.com/l/_C1j4GEOGxwgW
https://dl.doubtnut.com/l/_KAHUUunHSFpa


42. Evaluate 

Watch Video Solution

lim
x→ 0

1 − cos ax

1 − cos bx

43. Evaluate 

Watch Video Solution

lim
x→ 0

tanx − sinx

x3

44. Evaluate 

Watch Video Solution

lim
x→ 0

x3 cot x

1 − cos x

45. Evaluate 

Watch Video Solution

lim
x→ π

4

sinx − cos x

x − π

4

46. Evaluate lim
x→ π

4

cos x − sinx

cos 2x

https://dl.doubtnut.com/l/_FCM2nIN7Olww
https://dl.doubtnut.com/l/_SzSg9WShj64X
https://dl.doubtnut.com/l/_37ghZsgQZbGm
https://dl.doubtnut.com/l/_nXMMkjUnp3CM
https://dl.doubtnut.com/l/_1Pr6vSFEidSu


Watch Video Solution

47. Find the derivative of  at x = - 1

Watch Video Solution

f(x) = x3 + 1

48. Find the derivative of  at x = 2

Watch Video Solution

f(x) = 2x3 + 3x2 + 5x + 9

49. Find the derivative of  using first principle of derivative

Watch Video Solution

√3x + 5

50. Find the derivative of  using first principle of derivative.

Watch Video Solution

x2 + 5x + 3

https://dl.doubtnut.com/l/_1Pr6vSFEidSu
https://dl.doubtnut.com/l/_EwYQgPQBQ3TE
https://dl.doubtnut.com/l/_d3aYnvnDm4J7
https://dl.doubtnut.com/l/_qeEjKOBUevgo
https://dl.doubtnut.com/l/_0vmqEXCn48AZ
https://dl.doubtnut.com/l/_bBOmkCPkvxMU


51. Find the derivative of  using first principle of

derivative.

Watch Video Solution

(3x − 2)(x + 1)

52. Find the derivative of  using first principle of derivatives

Watch Video Solution

2x + 3

4x + 1

53. Find the derivative of  using first principle of derivative

Watch Video Solution

e7x− 2

54. Find the derivative of  using first principle of derivative

Watch Video Solution

ex
2 − 5x

https://dl.doubtnut.com/l/_bBOmkCPkvxMU
https://dl.doubtnut.com/l/_eMWhO8fRjrYj
https://dl.doubtnut.com/l/_DCc0GIWsVoV8
https://dl.doubtnut.com/l/_9KbuIer05yI0


55. Find the derivative of sin(4x - 1) using first principle of derivative

Watch Video Solution

56. Find the derivative of  using first principle of derivatives.

Watch Video Solution

cos(x2 + 3)

57. Find the derivative of  w.r.t. ., using first principle

Watch Video Solution

tan(√x) x

58. Find the derivative of cot (3x + 5) using first principle of derivatives

Watch Video Solution

59. Findt the derivative of f(x) = x3 + + 5
1

√x

https://dl.doubtnut.com/l/_qY6VUkkgzgKL
https://dl.doubtnut.com/l/_HlTPOKEntPaw
https://dl.doubtnut.com/l/_JAWdmaOnU9r3
https://dl.doubtnut.com/l/_5MMg87Hlb8iD
https://dl.doubtnut.com/l/_1lwEOYBP5yyx


Watch Video Solution

60. Find the derivative of 

Watch Video Solution

f(x) = tanx + sinx + x5

61. Find the derivative of  from the first principle.

Watch Video Solution

f(x) = x sinx

62. Find the derivative of f(x) = (x + 1) (cos x)

Watch Video Solution

63. Find the derivative of 

Watch Video Solution

f(x) =
2x + 1

x + 3

https://dl.doubtnut.com/l/_1lwEOYBP5yyx
https://dl.doubtnut.com/l/_LuYOjeZycopg
https://dl.doubtnut.com/l/_lSV8xH9d4tvR
https://dl.doubtnut.com/l/_okhDY3v6UCtO
https://dl.doubtnut.com/l/_MqxyB3B6Wsoy
https://dl.doubtnut.com/l/_YH2TEfJjuAyy


Section A

64. Find the derivative of 

Watch Video Solution

ex

1 + x2

1.  is eqal to

A. 0

B. 1

C. 2

D. 

Answer: B

Watch Video Solution

lim
x→ 0

(x4 + x2 − 2x + 1)

−1

https://dl.doubtnut.com/l/_YH2TEfJjuAyy
https://dl.doubtnut.com/l/_ANRBFjTnzSRq


2. If the function  then 

A. 0

B. 3

C. 12

D. Does not exist

Answer: D

Watch Video Solution

f(x) = {
3 x < 0

12 x > 0
lim
x→ 0

f(x) =

3.  is equal to

A. 8

B. 12

C. 14

D. 16

lim
x→ 3

(3x + 5)

https://dl.doubtnut.com/l/_JDA1eGh44sJK
https://dl.doubtnut.com/l/_3uRqPMp6KChE


Answer: C

Watch Video Solution

4.  is equal to

A. 0

B. 1

C. 

D. 

Answer: A

Watch Video Solution

lim
x→ 2

x2 − 4

x + 3

1

5

8

5

5. If , .then  is

A. 0

F (x) =
⎧⎪
⎨
⎪⎩

−x2 + 1 x < 0

0 x = 0

x2 + 1 x > = 0

lim
x→ 0

f(x)

https://dl.doubtnut.com/l/_3uRqPMp6KChE
https://dl.doubtnut.com/l/_8QX5c37NkYEE
https://dl.doubtnut.com/l/_8BVQGuUJmbWT


B. 1

C. 2

D. 

Answer: B

Watch Video Solution

−1

6.  is equal to

A. 2

B. 1

C. 0

D. 

Answer: A

Watch Video Solution

lim
x→ 0

√1 + 3x + √1 − 3x

1 + 3x

−1

https://dl.doubtnut.com/l/_8BVQGuUJmbWT
https://dl.doubtnut.com/l/_s3YGA3JN08WG
https://dl.doubtnut.com/l/_wurpxgBAIHGm


7.  is equal to

A. 0

B. 

C. 2

D. 

Answer: D

Watch Video Solution

lim
x→ 1

x2 + x − 2

x2 − 1

−1

3

2

8.  is equal to

A. 

B. 

C. 0

D. 3

lim
x→ 3

x2 − 27

x2 − 9

3

2

9

2

https://dl.doubtnut.com/l/_wurpxgBAIHGm
https://dl.doubtnut.com/l/_WCr8dlIxcwer


Answer: B

Watch Video Solution

9.  is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

lim
x→ 1 / 2

8x3 − 1

16x4 − 1

1

2

3

2

3

4

1

4

10.  is equal to

A. 448

lim
x→ 2

x7 − 128
x − 2

https://dl.doubtnut.com/l/_WCr8dlIxcwer
https://dl.doubtnut.com/l/_7EMRc6x3tkRt
https://dl.doubtnut.com/l/_AbJVRJhKZxcz


B. 128

C. 64

D. 0

Answer: A

Watch Video Solution

11.  is equal to

A. 1

B. 3

C. 2

D. 0

Answer: B

Watch Video Solution

lim
x→ 0

sin 3x

x

https://dl.doubtnut.com/l/_AbJVRJhKZxcz
https://dl.doubtnut.com/l/_tskeUp56Ipk3
https://dl.doubtnut.com/l/_PthqbwsGgU1X


12.  is equal to

A. 0

B. 2

C. 4

D. 8

Answer: D

Watch Video Solution

lim
x− 0

1 − cos 4x

x2

13.  is equal to

A. 6

B. 

C. 

D. 

lim
x→ 0

(1 + x)
5

− 1

(1 + x)
3

− 1

9

4

5

3

3

5

https://dl.doubtnut.com/l/_PthqbwsGgU1X
https://dl.doubtnut.com/l/_I10kVu1yhzBw


Answer: C

Watch Video Solution

14.  is equal to

A. 

B. 

C. 0

D. 

Answer: A

Watch Video Solution

lim
x→ 0

K sinx

lx + mx cos x

k

l + m

l + m

k

k

l

15.  is equal to

A. 

lim
x→ 0

√1 + x + x2 − √x + 1

2X2

1

6

https://dl.doubtnut.com/l/_I10kVu1yhzBw
https://dl.doubtnut.com/l/_n3w6bvhSoFcy
https://dl.doubtnut.com/l/_cqR73XyD08J5


B. 

C. 

D. 

Answer: B

Watch Video Solution

1

4

3

2

9

2

16.  is equal to

A. 0

B. 1

C. 2

D. 

Answer: A

Watch Video Solution

lim
x→ 0

sin2 x/4

x

−1

https://dl.doubtnut.com/l/_cqR73XyD08J5
https://dl.doubtnut.com/l/_sxv9ky6AEpnr
https://dl.doubtnut.com/l/_mXuoRFKu8m6V


17.  ie equal to

A. 2

B. 1

C. 2

D. 

Answer: B

Watch Video Solution

lim
x→ 0

2 sinx − sin 2x

x3

−1

18.  is equal to

A. 

B. 

C. 

D. 

√a + x − √a
x→ 0

x√a2 + ax

2√a

√a

1

2√a

1

2a3 / 2

https://dl.doubtnut.com/l/_mXuoRFKu8m6V
https://dl.doubtnut.com/l/_O14CqSPIlmiB


Answer: D

Watch Video Solution

19.  is equal to

A. 

B. 

C. 1

D. 0

Answer: A

Watch Video Solution

lim
x→ 3

x3 − x2 + 15x − 9

x4 − 5x3 + 27x − 27

2

9

9

2

20. If , them  is equal to

A. 48

f(x) = x4 + 2x3 lim
x→ 2

f(x) − f(2)

x − 2

https://dl.doubtnut.com/l/_O14CqSPIlmiB
https://dl.doubtnut.com/l/_qFkg4warhePg
https://dl.doubtnut.com/l/_J76Mg46As1JL


B. 56

C. 64

D. 98

Answer: B

Watch Video Solution

21.  is equal to

A. 

B. 

C. 

D. 2

Answer: C

Watch Video Solution

It
x→ √2

x2 − 2

x2 + √2x − 4

3

2

1

2

2

3

https://dl.doubtnut.com/l/_J76Mg46As1JL
https://dl.doubtnut.com/l/_Kbt3q0p6WEie
https://dl.doubtnut.com/l/_LG9wA2KdNLf2


22.  is equal to

A. 

B. 

C. 

D. 2

Answer: B

Watch Video Solution

lim
x→ 27

(x1 / 3 + 3)(X1 / 3 − 3)
)

x − 27

3

2

2

9

2

3

23.  is equal to

A. 8

B. 

C. 

D. 4

lim
x→ 2

x3 + x2 + 4x + 12

x3 − 3x + 2

3

4

3

5

https://dl.doubtnut.com/l/_LG9wA2KdNLf2
https://dl.doubtnut.com/l/_54Da01Zv1RpU


Answer: A

Watch Video Solution

24.  is equal to

A. 8

B. 64

C. 16

D. 32

Answer: D

Watch Video Solution

lim
x→ 4

x2 − 16

√x − 2

25.  is equal to

A. 

lim
x→ 2

x − 2

√x − √2

√2

https://dl.doubtnut.com/l/_54Da01Zv1RpU
https://dl.doubtnut.com/l/_E6vR3L1bUl3n
https://dl.doubtnut.com/l/_94PAKPS1qrar


B. 

C. 

D. 2

Answer: B

Watch Video Solution

2√2

1

√2

26.  is equal to

A. 1

B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

lim
x→ 0

x

tanx

https://dl.doubtnut.com/l/_94PAKPS1qrar
https://dl.doubtnut.com/l/_eyM5HW3Z6N2Q
https://dl.doubtnut.com/l/_UjkaEKaoOo2b


27. The derivative of  at  is

A. 1

B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

f(x) = x2 x = 1

28. The derivative of  at  is

A. 10

B. 12

C. 14

D. 16

f(x) = x2 + 2x x = 2

https://dl.doubtnut.com/l/_UjkaEKaoOo2b
https://dl.doubtnut.com/l/_vjNeT2A3jqum


Answer: C

Watch Video Solution

29. The derivative of  is

A. cos 2X

B. 2 cos 2X

C. tan 2X

D. 

Answer: B

Watch Video Solution

f(x) = sin2x

cos2x

2

30. The derivative of  is

A. 

f(x) = (√x + )

2
1

√x

√x +
1

√x

https://dl.doubtnut.com/l/_vjNeT2A3jqum
https://dl.doubtnut.com/l/_L3a76aOhlrLP
https://dl.doubtnut.com/l/_rXmwswMdp2Zx


B. 

C. 

D. 

Answer: C

Watch Video Solution

2( )
√x + 1

√x

1 −
1

x2

1 +
1

x2

31. If , then  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Y =
1 + tanx

1 − tanx

dy

dx

2 sec2 x

(1 − tanx)
2

2 sec2 x

1 + tanx

sin2x

1 + tanx

sec2 x

1 + tanx

https://dl.doubtnut.com/l/_rXmwswMdp2Zx
https://dl.doubtnut.com/l/_mWIaWqvbr3dK


32. The derivative of  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) = x− 3(3 + 7. x)

9

x4 − 14
x3

− − 14x39

x4

+
9

x4

14

x2

− −
9

x4

14

x3

33. The derivative of  is

A. 

B. 

C. 

D. 

f(x) =
3x + 2sinx

x + 5 cos x

cos x(2x + 15) + 10 + sinx(15x − 2)

(x + 5 cos x)2

(cos x + 10)(sinx − 15)

(x + 5 cos x)2

cos x(2x + 16) + 15 + sinx

(x5 cos x)2

(2x + 15)(15 + sinx)

(x + 5 cos x)
2

https://dl.doubtnut.com/l/_gEqQTiK83H96
https://dl.doubtnut.com/l/_eyHFrFFLwfjT


Answer: A

Watch Video Solution

34. The derivative of 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) = (x + )
3

1

x

3x2 + − 3
3

x4

3x2 − + 3 −
3

x4

3

x2

3x2 + − 3 +
3

x4

3

x2

3x2 + 3 +
3

x4

3

x2

35. Compute the derivative of .

A. 

f(x) = sin2
x

cos2 x

https://dl.doubtnut.com/l/_eyHFrFFLwfjT
https://dl.doubtnut.com/l/_6m4aA1rqg7y9
https://dl.doubtnut.com/l/_r2A7jHxd138X


B. 2 sin x

C. sin 2 X

D. cos 2 x

Answer: C

Watch Video Solution

36. The derivative of  is

A. 2(x - 2)

B. 

C. x - 4

D. 2(x - 4)

Answer: D

Watch Video Solution

f(x) = (x − 4)2

x2 − 4

https://dl.doubtnut.com/l/_r2A7jHxd138X
https://dl.doubtnut.com/l/_VsVXi6QiTIsP
https://dl.doubtnut.com/l/_ezEYYk3knDQN


37. Ther derivative of f(x) = sec(X) tan(x) is

A. 

B. 

C. 

D. sec x

Answer: B

Watch Video Solution

sec3 x tanx

sec(2 sec2 x − 1)

secx(tan2 x − 1)

38. The derivative of is

A. 

B. 

C. 

D. 

f(x) =
2√x − 1

x

+
1

x

1

x3 / 2

+
1

x3 / 2

1

x2

−
1

x3

1

x2

−
1

x

1

x3 / 2

https://dl.doubtnut.com/l/_ezEYYk3knDQN
https://dl.doubtnut.com/l/_4eaNzAMwBPxR


Answer: B

Watch Video Solution

39. The derivative of f(X) = x cos x + tan x is

A. x sin x + cos x - 

B. x sin x + cos x + 

C.  sin x + cos x + sec x

D.  sin x + cos x + 

Answer: D

Watch Video Solution

x2

sec2 x

−x

−x sec2 x

40. The derivative of  is

A. 

f(x) = e2x

2e2x

https://dl.doubtnut.com/l/_4eaNzAMwBPxR
https://dl.doubtnut.com/l/_c6ArGOVgqDb6
https://dl.doubtnut.com/l/_JxnVZ6J4W5iO


B. 

C. 

D. 

Answer: A

Watch Video Solution

e2x

e2x

2

−e2x

41. The derivative of  at x = - 1 is

A. 7

B. 

C. 6

D. 12

Answer: B

Watch Video Solution

f(x) = 2x2 − 3x + 7

−7

https://dl.doubtnut.com/l/_JxnVZ6J4W5iO
https://dl.doubtnut.com/l/_Sm4hTjAz4j5b
https://dl.doubtnut.com/l/_9ONWcJEVVhJb


42. The derivative of  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) =
x4

ex

x2(4 + x)

e2x

x2(4 − x)

e2x

x3(4 − x)

ex

x3(4 + x)

ex

43.  is

A. 0

B. 1

C. 2

D. 3

lim
x→ 0

x tan 3x

sin2x

https://dl.doubtnut.com/l/_9ONWcJEVVhJb
https://dl.doubtnut.com/l/_w5WoFI1AZx6x


Answer: D

Watch Video Solution

44. The derivative of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) =
x + 2

2x + 1

3

(2x + 1)

−
3

(2x + 1)2

3

(2x + 1)2

−
3

(2x + 1)

45. If , then  at  is

A. 

Y = ( )
2 − 3 cos x

sinx

dy

dx
x =

π

4

2(3 − √2

https://dl.doubtnut.com/l/_w5WoFI1AZx6x
https://dl.doubtnut.com/l/_SfoXiRN7I5QD
https://dl.doubtnut.com/l/_M5d1G6kYup9a


B. 

C. 

D. 

Answer: A

Watch Video Solution

2 − 3√2

3√2 + 1

6 − √2

46. The derivative of  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = x4ex

4x3ex

x4ex

x3ex(x + 4)

x2ex(x + 4)

https://dl.doubtnut.com/l/_M5d1G6kYup9a
https://dl.doubtnut.com/l/_8FBh2ZxumUry
https://dl.doubtnut.com/l/_HdMenK3uNwd5


47. The derivative of 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) =
8x

sinx

8x log 8

sin2x

8x cos x

sin2x

8x log 8 − cos x

sin2x

8x(log 8. sinx − cos x)

sin2x

48. The derivative of f(x) = x log x is

A. 

B. 1

C. 1 + log x

D. 1 - log x

x

logx

https://dl.doubtnut.com/l/_HdMenK3uNwd5
https://dl.doubtnut.com/l/_rZ7vXbdmCy0S


Answer: C

Watch Video Solution

49. If , then  at x = 1 is

A. 10

B. 11

C. 12

D. 7

Answer: B

Watch Video Solution

y = x4 + 2x2 + 3x + 1
dy

dx

50. If for , then k is equal to

A. 

f(x) = kx2 + 5x + 3, f' (2) = 6

1

2

https://dl.doubtnut.com/l/_rZ7vXbdmCy0S
https://dl.doubtnut.com/l/_n2KW8xbv09xm
https://dl.doubtnut.com/l/_MWxi0pylOq1I


Section B

B. 

C. 

D. 1

Answer: B

Watch Video Solution

1

4

1

3

1. Let  and , then a + b equals

A. 5

B. 6

C. 0

D. 4

Answer: A

lim
x→ 0

= a
sin2X
x

lim
x→ 0

= b
3x

tanx

https://dl.doubtnut.com/l/_MWxi0pylOq1I
https://dl.doubtnut.com/l/_qhU2N0VXFK4K


Watch Video Solution

2. Let  and  then the value of 

 is

A. 4

B. 8

C. 6

D. 2

Answer: B

Watch Video Solution

lim
x→ 0

= L,
sin2X

tan( )x
2

lim
x→ 0

= L2
e2x − 1

x

L1L2

3.  equals

A. 30

lim
x→ 0

+ lim
x→ 0

log(1 + 2x)

x

x4 − 24

x − 2

https://dl.doubtnut.com/l/_qhU2N0VXFK4K
https://dl.doubtnut.com/l/_hrHo6aPEIsat
https://dl.doubtnut.com/l/_GBPQkMh4xXRg


B. 32

C. 35

D. 34

Answer: D

Watch Video Solution

4.  equals

A. 

B. 0

C. 

D. 1

Answer: B

Watch Video Solution

lim
x→ ∞

(√x + 1 − √x)

∞

−1

https://dl.doubtnut.com/l/_GBPQkMh4xXRg
https://dl.doubtnut.com/l/_UzXULTifY4Mw
https://dl.doubtnut.com/l/_knSAXyi1l9yW


5. The value of  equals

A. 1

B. 

C. 2

D. 0

Answer: D

Watch Video Solution

lim
x→ 0

( − cot x)
1

x

−1

6.  equals

A. 

B. 1

C. 0

D. 2

lim
x→ ∞

⎛
⎜
⎜
⎝

⎞
⎟
⎟
⎠

x4sin( ) + x21
x

1 + |x|
3

−1

https://dl.doubtnut.com/l/_knSAXyi1l9yW
https://dl.doubtnut.com/l/_nYPejbi9VCyd


Answer: A

Watch Video Solution

7.  equals

A. 1

B. 

C. 

D. 

Answer: B

Watch Video Solution

lim
x→ 0

x tan 2X − X tanx

(1 − cos 2X)2

1
2

−
1

3

1

4

8. The value of  equals

A. 1

lim
x→ 1

x5 − 3x + 2
x − 1

https://dl.doubtnut.com/l/_nYPejbi9VCyd
https://dl.doubtnut.com/l/_IKa2HBvY1ifw
https://dl.doubtnut.com/l/_b09vpjw2fK8W


B. 

C. 

D. 0

Answer: B

Watch Video Solution

1

2

−2

9. The value of  equals

A. 1

B. 

C. 

D. 

Answer: B

Watch Video Solution

lim
x→ 0

tanx − sin s

x3

1

2

−1

2

−1

https://dl.doubtnut.com/l/_b09vpjw2fK8W
https://dl.doubtnut.com/l/_VEpDhdHsdWHg
https://dl.doubtnut.com/l/_JTq88JvKC7aS


10. 

A. 2

B. 

C. 

D. 

Answer: D

Watch Video Solution

lim
x→ 0

=
2x − 1

√1 + x − 1

loge 2

loge 2)

2 loge 2

11. The value of  equals

A. 

B. 

C. 0

D. Does not exist

lim
x→ 0

log(5 + x) − log(5 − x)

x

1

5

2

5

https://dl.doubtnut.com/l/_JTq88JvKC7aS
https://dl.doubtnut.com/l/_F36zoZnbJJPy


Answer: B

Watch Video Solution

12. , then  equals

A. 1, if 

B. 0, if n = m

C. 

D. 0, if 

Answer: D

Watch Video Solution

m, n ∈ I + lim
x→ 0

sinxn

(sinx)
m

n < m

n

m

n > m

13. The value of  equals

A. 

lim
x→ π

4

sinx − cos x

(x − )π
4

√2

https://dl.doubtnut.com/l/_F36zoZnbJJPy
https://dl.doubtnut.com/l/_uw9tHoTEs7NF
https://dl.doubtnut.com/l/_TGsIS9Ems0g1


B. 

C. 2

D. 

Answer: A

Watch Video Solution

1

√2

1

2

14. The value of  equals

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

lim
x→ 0

sin(π cos2 x)

x2

−π

π

π

2

2π

https://dl.doubtnut.com/l/_TGsIS9Ems0g1
https://dl.doubtnut.com/l/_V5Mq3l332ZM2
https://dl.doubtnut.com/l/_2sTGo2Joy1bw


15. The value of  equals

A. 

B. 

C. 

D. 1

Answer: C

Watch Video Solution

lim
n→ ∞

2n2 − 3n + 1

5n2 + 4n + 2

1

2

2

3

2

5

16. The value of  equals

A. 0

B. 1

C. 2

D. 

lim
θ→

(secθ − tan θ)
π

2

∞

https://dl.doubtnut.com/l/_2sTGo2Joy1bw
https://dl.doubtnut.com/l/_8fuDxtLg5ii9


Answer: A

Watch Video Solution

17. The value of  equals

A. 0

B. 1

C. 

D. 

Answer: B

Watch Video Solution

lim
x→ ∞

(√x2 + x + 1 − √x2 − x + 1)

−1

∞

18. The value of  equals

A. 1

lim
x→ 0

( − cot x)
1

x2

https://dl.doubtnut.com/l/_8fuDxtLg5ii9
https://dl.doubtnut.com/l/_IyL5Jgi04HXB
https://dl.doubtnut.com/l/_huvHYtKpRFJa


B. 0

C. 

D. Does not exist

Answer: C

Watch Video Solution

∞

19. The value of  equals

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

lim
h→ 0

{ − }
1

h(8 + h)1 / 3

1

2h

1

12

−4

3

−16

3

−1

48

https://dl.doubtnut.com/l/_huvHYtKpRFJa
https://dl.doubtnut.com/l/_3LMIzGGTazzo


20. The value of  equals

A. 0

B. 

C. 2

D. log 2

Answer: B

Watch Video Solution

lim
x→ ∞

{√x + √x + √x − √x}

1

2

21.  is where [x] represents the integral part of x

A. 0

B. 

C. 

D. 

lim
x→ 2

( − [ ]
− 3

)
[x]

3

3
x

3

64
27

8

3

3

8

https://dl.doubtnut.com/l/_tbtOQRdrtdBs
https://dl.doubtnut.com/l/_N1l8RG2qDIYP


Answer: C

Watch Video Solution

22.  where [.] represents greater intergral

function

A. 0

B. 3

C. 

D. 

Answer: C

Watch Video Solution

Lt
x→ 2

{[x − 2] + [2 − x] − x} =

−3

−2

23. If {x} denotes the fractional part of x, then  is equal tolim
x→ 0

{x}

tan{x}

https://dl.doubtnut.com/l/_N1l8RG2qDIYP
https://dl.doubtnut.com/l/_9I2gvPphrKgP
https://dl.doubtnut.com/l/_MxQhATrhe1Og


A. 1

B. 0

C. 

D. Limit does not exist

Answer: D

Watch Video Solution

−1

24. The least integer n for which  is a finite

non-zero number is

A. 4

B. 3

C. 2

D. 1

Answer: B

lim
x→ 0

(cos x − 1)(cos x − ex)

xn

https://dl.doubtnut.com/l/_MxQhATrhe1Og
https://dl.doubtnut.com/l/_wifkOYeiwUkq


Watch Video Solution

25. Let  and  be the distinct roots of  then 

 equal to

A. 

B. 

C. 0

D. 

Answer: D

Watch Video Solution

α β ax2 + bx + c = 0

Lt
x→α

1 − cos(ax2 + bx + c)

(x − α)2

(α − β)21
2

− (α − β)2a2

2

(α − β)2a2

2

26. 

A. 1

Lt
x→ 0

=
√1 − cos 2x

√2x

https://dl.doubtnut.com/l/_wifkOYeiwUkq
https://dl.doubtnut.com/l/_MEnVo5aEr8bP
https://dl.doubtnut.com/l/_3Wx8eReQ08mg


B. 

C. Zero

D. Does not exist

Answer: D

Watch Video Solution

−1

27. The value of  equals

A. 0

B. 1

C. 

D. 

Answer: B

Watch Video Solution

lim
x→ 0

sinαX − sinβx

eαx − eβx

−1

α − β

https://dl.doubtnut.com/l/_3Wx8eReQ08mg
https://dl.doubtnut.com/l/_E7nrgDhHoSTW
https://dl.doubtnut.com/l/_ZamdSsUtCLKS


28. The value of  equals

A. 0

B. 

C. 

D. 

Answer: B

Watch Video Solution

lim
x+ π

2

{1 − }{1 − sinx}
tan ( x )

2

{1 + }(π − 2x)
3tan (X )

2

1

32

∞

1

8

29. The value of  equals

A. 

B. 

C. 

lim
x→ ∞

(4x − 1)
3

sin log(1 + )x

4
x2

3

3(log 4)3

4(log 4)3

12(log 4)3

https://dl.doubtnut.com/l/_ZamdSsUtCLKS
https://dl.doubtnut.com/l/_T2Fac31k1mWG


D. 

Answer: C

Watch Video Solution

15(log 4)3

30. If  then  is equal to

A. 

B. 

C. 

D. e

Answer: B

Watch Video Solution

0 < α < β lim
n→ ∞

(βn + αn)
1
n

α

β

αβ

https://dl.doubtnut.com/l/_T2Fac31k1mWG
https://dl.doubtnut.com/l/_XWfGlVMCKlY2


31.  when n is a non-zero positive

integer,then a equal to ________

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

lim
x→ 0

= 0
sin(nx)((a − n)nx − tanx)

x2

n + 1

2

n2 + 1

1

n + 1

n +
1

n

32.  is equal to

A. 0

B. 1

C. 2

lim
x+ 5 +

x2 − gx + 20

x − [x]

https://dl.doubtnut.com/l/_kRAGNJEy8xQF
https://dl.doubtnut.com/l/_300Wf17NJN7p


D. Not define

Answer: B

Watch Video Solution

33.  is

A. 2

B. 4

C. 8

D. 0

Answer: C

Watch Video Solution

lim
x→ 0

sin2X

2 − √4 − x

34. lim
x→ 0

1 − cos x

x√x2

https://dl.doubtnut.com/l/_300Wf17NJN7p
https://dl.doubtnut.com/l/_931JS7viXqiY
https://dl.doubtnut.com/l/_M4auWk91sXst


Section C

A. 

B. 

C. 0

D. Does not exist

Answer: D

Watch Video Solution

1

2

−
1

2

1. Let  then

A. 

B. 

C. 

D.  does not exist

f(x) =
(x − 1)

(2x2 − 7x + 5)

lim
x→ 1

f(x) = −
1

3

lim
x→ 0

f(x) = −
1

5

lim
x→ ∞

f(x) = 0

lim
x+

f(x)
5
2

https://dl.doubtnut.com/l/_M4auWk91sXst
https://dl.doubtnut.com/l/_aH1ebbFujVgc


Answer: A::B::C::D

Watch Video Solution

2. Let f(x) = [x] and [] represents the greatest integer function, then

A. 

B. 

C. 

D. 

Answer: A::B::C::D

Watch Video Solution

lim f(x) = 1
x→ 1 +

lim
x→ 2008 −

f(x) = 2007

lim
x→ k

f(x) = 2008, K ∈ (2008, 2009)

lim
x→ 2008 −

x − [x] = 1

3. Let  and  and [] represents the

greatest integer function, then

f(x) =
[x] − [sinx]

1 − sin[cos x]
g(x) =

1

f(x)

https://dl.doubtnut.com/l/_aH1ebbFujVgc
https://dl.doubtnut.com/l/_xB5BphQsUwyk
https://dl.doubtnut.com/l/_US8fnrd94ABb


A.  exist

B.  exists

C.  does not exists

D. 

Answer: A::B::C::D

Watch Video Solution

lim
x→ 0

f(x)

1
x→ 0

g(x)

lim
x→ 0

g(x)

lim
x→ 0

f(x) = 0

4. If y = tan x tan 2x tan 3x, then  equals

A. 

B. 

C. 

D. 

Answer: A, B, C

dy

dx

3 sec2 3x tanx tan 2x + 2 sec2 2x tan 3x tanx + sec2 x tan 2x tan 3x

2y(cos ec2x + 2 cos ec4x + 3 cos ec6x)

3 sec2 3x − 2 sec2 2x − sec2 x

sec2 x + 2 sec2 2x + 3 sec2 3x

https://dl.doubtnut.com/l/_US8fnrd94ABb
https://dl.doubtnut.com/l/_5wHHXf19J04U


Watch Video Solution

5. Which of the following statements (s) is/are true?

A.  then a is 1

B. ………

C. 

D. , when (x,y)  (0,0) along the curve 

Answer: A::B::C::D

View Text Solution

lim
x→ a

= − 1
ax − xa

xx − aa

lim
n→ ∞

logn− 1 n. logn(n + 1)n. log ( n+ 1 ) (n + 2)

log ( n5 − 1 ) n
5 = 5

lim
x→n

log (√x2 + 1 − x) = 1x2 + 1
x+ 1

lim
x→ 0

y→ 0

= 0
x2

y
→ y2 = x3

6. 
a. 0
b. 
c. 
d. 

A. 

( lim )
x

−→
∞

x2 sin((log)e√ )
cos π

x

π2

2

π2

4

π2

8

π2

4

https://dl.doubtnut.com/l/_5wHHXf19J04U
https://dl.doubtnut.com/l/_WJWXdB172mzV
https://dl.doubtnut.com/l/_ipwqh0rHQ9fz


Section D

B. 

C. 

D. 

Answer: B

Watch Video Solution

−
π2

4

π2

8

−
π2

8

1. We have 

…… 


….  


using the identity 

 f(x) equals

A. 0

B. 1

f(x) lim
n→ ∞

cos(x)

2

cos(x)

22

cos(x)

23

cos(x)

24

=
cos(x)

2n
sinx

2nsin x

2n

lim
n→ ∞

lim
x→ 0

https://dl.doubtnut.com/l/_ipwqh0rHQ9fz
https://dl.doubtnut.com/l/_dqx9eRY4PgQv


C. 2

D. 

Answer: B

Watch Video Solution

1

2

2. We have 

…… 


….  


using the identity 

 equals

A. 

B. 

C. 

D. 

f(x) lim
n→ ∞

cos(x)

2

cos(x)

22

cos(x)

23

cos(x)

24

=
cos(x)

2n
sinx

2nsin x

2n

lim
n→ ∞

n

∑
k= 1

tan( )
x

2k

1

x − tanx

− cot x
1

x

x + cot x

x + tanx

https://dl.doubtnut.com/l/_dqx9eRY4PgQv
https://dl.doubtnut.com/l/_Oi8rUUE0Uxlv


Answer: B

View Text Solution

3. We have 

…… 


….  


using the identity 

 equals

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

f(x) lim
n→ ∞

cos(x)

2

cos(x)

22

cos(x)

23

cos(x)

24

=
cos(x)

2n
sinx

2nsin x

2n

lim
n→ ∞

n

∑
k= 1

sec2( )
1

22k

x

2k

cos ec2x −
1

x2

cos ec2x +
1

x2

cos ec2x − x2

cos ec2x + x2

https://dl.doubtnut.com/l/_Oi8rUUE0Uxlv
https://dl.doubtnut.com/l/_ymIg2zFYwD7j


4. Let  f(x) be a finite number, where 


 a,b,e in R` 


A. 

B. 0

C. 

D. 1

Answer: A

Watch Video Solution

lim
x→ 0

f(x) =
sinx + aex + be−x + c ln(1 + x)

x3

−
1

3

1

2

5. Let  f(x) be a finite number, where 


 a,b,e in R` 


A. 

B. 

C. 0`1

lim
x→ 0

f(x) =
sinx + aex + be−x + c ln(1 + x)

x3

−
1

3

1
2

https://dl.doubtnut.com/l/_HngkopKTR9Bu
https://dl.doubtnut.com/l/_M1trbL6JsCwd


Section E

D. 

Answer: A

Watch Video Solution

6. Let  f(x) be a finite number, where 


 a,b,e in R` 


A. 

B. 

C. 0

D. 2

Answer: A

Watch Video Solution

lim
x→ 0

f(x) =
sinx + aex + be−x + c ln(1 + x)

x3

−
1

3

1

2

https://dl.doubtnut.com/l/_M1trbL6JsCwd
https://dl.doubtnut.com/l/_8lDFnnZxFuTN


1. Statement-1 :  at (x = 0). Right and limit  hand

limit

A. Statement - 1 isTurue, Statement-2 is True, Statement-2 is a correct

explanation for statement-1

B. Statement-1 is True, Statement-2 is True, Statement-2 is Not a

correct explanation for statement-1

C. Statement-1 is True, Statement-2 is False

D. Statement -1 is False, Statement-2 is True

Answer: A

Watch Video Solution

lim
x→ 0

√1 − cos 2x

x
≠

2. Statement-1 :  does not exist 


Statement-2 : for  at (x = 0) right hand limi  Left hand

limit

lim
x→ 0

√1 − cos 2x

x

√1 − cos 2x

x
≠

https://dl.doubtnut.com/l/_omYdFhBSQRVC
https://dl.doubtnut.com/l/_QldW4wcbIXHi


A. Statement - 1 isTurue, Statement-2 is True, Statement-2 is a correct

explanation for statement-1

B. Statement-1 is True, Statement-2 is True, Statement-2 is Not a

correct explanation for statement-1

C. Statement-1 is True, Statement-2 is False

D. Statement -1 is False, Statement-2 is True

Answer: D

Watch Video Solution

3. Statement-1 : , Where [x] is the integral

part of x. 

Statement-2 : , where [x] the integral part of x.

A. Statement - 1 isTurue, Statement-2 is True, Statement-2 is a correct

explanation for statement-1

lim
x→ 0 −

= sin[x] ≠ 0
sin[x]

[x]

lim
x→ 0 +

≠ 0
sin[x]

[x]

https://dl.doubtnut.com/l/_QldW4wcbIXHi
https://dl.doubtnut.com/l/_8KVFmvJef57J


B. Statement-1 is True, Statement-2 is True, Statement-2 is Not a

correct explanation for statement-1

C. Statement-1 is True, Statement-2 is False

D. Statement -1 is False, Statement-2 is True

Answer: B

Watch Video Solution

4. Statement-1 : . 


Statement : , 

A. Statement - 1 isTurue, Statement-2 is True, Statement-2 is a correct

explanation for statement-1

B. Statement-1 is True, Statement-2 is True, Statement-2 is Not a

correct explanation for statement-1

C. Statement-1 is True, Statement-2 is False

lim
x→ 0

= log2 e
1 − cos x

x(2x − 1)

1

2

lim
x→ 0

= 1
sinx

x
lim
x→ 0

= loga, a > 0
ax − 1

x

https://dl.doubtnut.com/l/_8KVFmvJef57J
https://dl.doubtnut.com/l/_ZaJ2UDHuc0i0


Section F

D. Statement -1 is False, Statement-2 is True

Answer: A

Watch Video Solution

1. 

Watch Video Solution

Column-I Column-II

A. lim
x→ 0

p. 3

B. lim
x→ 0

q. − 2

C. lim
x→ ∞

r.

D. lim
x→ 2

s. 2

cos x− cos 3x

x ( sinx− sin3x )

sin4x
tan 2x

x4 + 2x3 + 3

2x4 −x+ 2

1
2

√3x2 + 3x− 9 − √3x+ 3

x− 2

https://dl.doubtnut.com/l/_ZaJ2UDHuc0i0
https://dl.doubtnut.com/l/_YHsoYseWe950


Section G

2. 

Watch Video Solution

Column-I Column-II

A. f(x) = p. lim
x→ 0

f(x) = 1

B. f(x) = q. lim
x→ 0

f(x) = 0

C. f(x) = xsin f(0) = 0 r. lim
x→ ∞

f(x) = 0

f(x) = s. lim
x→ 0

does not exist

1

√x− 2

3x− sinx

x+ sinx

π
x

tan − 1 ( 1 )

x

3. 

View Text Solution

(Column-I, Column-II), (A. lim
x→ 0

[ ], p.0), (B. lim
x→ 0

)[ ],
sin[x]

[x]

tan[x]

[x]

1. If  and . If , then the value of 

 is

Watch Video Solution

y = f(x) y4 − 4y + x = 0 f( − 8) = 2

|28f' ( − 8)|

https://dl.doubtnut.com/l/_g87HJicMWyrs
https://dl.doubtnut.com/l/_qdXOyl3jCpbU
https://dl.doubtnut.com/l/_L9Ev8BOtNaIn


2. If  and f(x) is differentiable are every real value of x

then the value of  is _____

Watch Video Solution

f(x) = f(1 − x)

f'( ) + f'( ) + f'( )
1

2

1

4

3

4

3. The value of  is ____

Watch Video Solution

lim
x→ 0

esin3x − cos((sinx)3)

x3

4. If  then the value of m is _____

Watch Video Solution

lim
x→ 0

(e2mx = ex − x) =
1

x2

3

2

5. If  then the value of m is ([.] in the greatest

integer function).

W t h Vid S l ti

lim
x→ 0

[ ] = 8
msinx

x

https://dl.doubtnut.com/l/_L9Ev8BOtNaIn
https://dl.doubtnut.com/l/_vbF6dggWMm2O
https://dl.doubtnut.com/l/_KKnWz6BmSbvy
https://dl.doubtnut.com/l/_P691OMleBunU
https://dl.doubtnut.com/l/_tB7ENVqFkTnY


Section H

Watch Video Solution

1. STATEMENT-1 : . STATEMENT-2 : 

does not exist. STATEMENT-3: 

A. TTT

B. TTF

C. FTF

D. FFF

Answer: B

Watch Video Solution

lim
x→ ∞

= 0
log[x]

[x]
lim
x→ 0

√sec2 − 1
x

lim
x→ 2

(x − 1) = 1
1

x− 2

2.  then 


Statement-1 : A = 1 

lim
x→ 0

= 2
Asinx + B log(1 + x2) + C(1 − cos x)

x2

https://dl.doubtnut.com/l/_tB7ENVqFkTnY
https://dl.doubtnut.com/l/_AOVlorNEFgQ0
https://dl.doubtnut.com/l/_MYQwazi7LvxJ


Section I

Statement-2 : 2B + C = 4 

Statement-3 A + B + C = 0

A. TTT

B. TTF

C. FTF

D. FFF

Answer: C

Watch Video Solution

1. If  (finite), then  equals…..

Watch Video Solution

lim
x→ 0

= b
sin2X + asinx

x3
(ab)2

https://dl.doubtnut.com/l/_MYQwazi7LvxJ
https://dl.doubtnut.com/l/_P8XROD2vJq4D


2. Let

Find 

Watch Video Solution

y = 1 + + + + …
a1

x − a1

a2x

(x − a1)(x − a2)

a3x
2

(x − a1)(x − a2)(x − a3) (x
dy

dx

3. If 

then find  at 

Watch Video Solution

y = + +
1

1 + xa− b + xc− b

1

1 + xb− c + xa− c

1

1 + xb−a + xc−a

dy

dx
ea

bc

4. Evaluate  where [x] denotes the

greatest integer .

Watch Video Solution

lim
x→ 0

[ ] + [ ]
2008 sinx

x

2009 tanx

x

≤ x

5. Evaluate lim
x→ 0

, k > 0
k [x ] − 1 − |x|InK

x2

https://dl.doubtnut.com/l/_jywVs0Q1M2ht
https://dl.doubtnut.com/l/_8ds0ouJWBJvZ
https://dl.doubtnut.com/l/_JlwZTAC6c6hV
https://dl.doubtnut.com/l/_BwZ5MWILnfSw


Section J

Watch Video Solution

6. If Y = kx, then show that 

Watch Video Solution

=
dy

dx

y

x

1. If , then the value of a + b +

1975 is …..

Watch Video Solution

lim
x→ 0

= 1, a ∈ R+x3

√a + x(bx − sinx)

2. Evaluate, 

Watch Video Solution

Ltn→ ∞ ( )

n

1 + n√4
2

https://dl.doubtnut.com/l/_BwZ5MWILnfSw
https://dl.doubtnut.com/l/_THKwGnMsqfbM
https://dl.doubtnut.com/l/_y1pDL69PHoC9
https://dl.doubtnut.com/l/_DCr04P6R9Y93
https://dl.doubtnut.com/l/_ZkZkF1m1KIdD


3. If , then the value of a + b + bc + 2009

is…….

Watch Video Solution

lim
x→ 1

(1 + ax + bx2) = e3
c

x− 1

https://dl.doubtnut.com/l/_ZkZkF1m1KIdD

