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LIMITS AND DERIVATIVES

Question

1. Evaluate 

Watch Video Solution

lim
x→3

(x + 3)

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_QLZO80zPhPWw


2. Evaluate 

Watch Video Solution

lim
r→1

πr2

3. Evaluate 

Watch Video Solution

lim
x→2

3x2 − x − 10

x2 − 4

4. ਹੇਠ ਿਲਖੀ ਸੀਮਾਵਾਂ ਦਾ ਮੁੱਲ ਪ�ਾਪਤ ਕਰੋ:-

lim
x→3

x4 − 81

2x2 − 5x − 3

https://dl.doubtnut.com/l/_QLZO80zPhPWw
https://dl.doubtnut.com/l/_7hcx4pDjBV8M
https://dl.doubtnut.com/l/_rlsWjjmaIyas
https://dl.doubtnut.com/l/_Zk9K6zWifxfD


Watch Video Solution

5. Evaluate 

Watch Video Solution

lim
x→ −2

+1
x

1
2

x + 2

6. ਮੁੱਲ ਪਤਾ ਕਰੋ:-

Watch Video Solution

lim
x→1

x15 − 1

x10 − 1

https://dl.doubtnut.com/l/_Zk9K6zWifxfD
https://dl.doubtnut.com/l/_e6usyHjEIji4
https://dl.doubtnut.com/l/_LQOiyk8V1xIZ


7.  is :

Watch Video Solution

lim
x→0

(x + 1)
5
− 1

x

8. ਮੁੱਲ ਪਤਾ ਕਰੋ:- 

Watch Video Solution

lim
x→0

√1 + x − 1

x

9. If x is measured in radians, then prove that 

Watch Video Solution

lim
x→0

= 1
sinx

x

https://dl.doubtnut.com/l/_0lytN3DSd55P
https://dl.doubtnut.com/l/_Nhkqbai63AeB
https://dl.doubtnut.com/l/_iR26x4xVe4Lx


10. If x is measured in radians, then prove that 

Watch Video Solution

lim
x→0

= 1
tanx

x

11. Evaluate 

Watch Video Solution

lim
x→0

sinax

bx

https://dl.doubtnut.com/l/_iR26x4xVe4Lx
https://dl.doubtnut.com/l/_KuJZXLqktkze
https://dl.doubtnut.com/l/_EWggj5dcUT9B


12. Evaluate 

Watch Video Solution

lim
x→0

, a, b ≠ 0
sinax

sin bx

13. ਹੇਠ ਿਲਖੀ ਸੀਮਾਵਾਂ ਦਾ ਮੁੱਲ ਪ�ਾਪਤ ਕਰੋ:-

Watch Video Solution

lim
x→π

sin(π − x)

π(π − x)

https://dl.doubtnut.com/l/_TAwTA5X4h6kg
https://dl.doubtnut.com/l/_lcQqz9GVJZkr


14. ਹੇਠ ਿਲਖੀ ਸੀਮਾਵਾਂ ਦਾ ਮੁੱਲ ਪ�ਾਪਤ ਕਰੋ:-

Watch Video Solution

lim
x→0

(cos ecx − cot x)

15. ਹੇਠ ਿਲਖੀ ਸੀਮਾਵਾਂ ਦਾ ਮੁੱਲ ਪ�ਾਪਤ ਕਰੋ:-

Watch Video Solution

lim
x→ π

2

tan2x

x − π

2

16. Evaluate lim
x→0

sinax + bx

ax + sin bx

https://dl.doubtnut.com/l/_eHkWxFsGIGJv
https://dl.doubtnut.com/l/_EX0k81JbPmWh
https://dl.doubtnut.com/l/_s7nJvotrMe92


Watch Video Solution

17.  ਅਤੇ ਪਤਾ ਕਰੋ ਿਜੱਥੇ 

 ਹੈ।

Watch Video Solution

lim
x→0

f(x) lim
x→1

f(x)

f(x) = {
2x + 3 x ≤ 0

3(x + 1) x > 0

18.  ਪਤਾ ਕਰੋ ਿਜੱਥੇ

 ਹੈ।

Watch Video Solution

lim
x→1

f(x)

f(x) = {
x2 − 1 x ≤ 1

−x2 − 1 x > 1

https://dl.doubtnut.com/l/_s7nJvotrMe92
https://dl.doubtnut.com/l/_qpslNP0odEiY
https://dl.doubtnut.com/l/_RFTTUL0v70zC
https://dl.doubtnut.com/l/_3spgIxxX4lhV


19. Find  where f(x)=

View Text Solution

lim
x→0

f(x)

{⟨ , x ≠ 0), (0, x = 0)
x

|x|

20. Suppose f(x) =  and if 

, what are possible values

of a and b?

Watch Video Solution

a + bx x < 1

4 x = 1

b − ax x > 1

lim
x→1

f(x) = f(1)

https://dl.doubtnut.com/l/_3spgIxxX4lhV
https://dl.doubtnut.com/l/_hbzeny12i6PN
https://dl.doubtnut.com/l/_6pJ7qeFhZc8g


21. If the function f(x) satis�es

 evaluate 

Watch Video Solution

lim
x→1

= π
f(x) − 2

x2 − 1
lim
x→1

f(x)

22. If f(x)=  For what

integers m and n does both  and 

 exist

Watch Video Solution

mx2 + n x < 0

nx + m 0 ≤ x ≤ 1

nx3 + m x > 1

lim
x→0

f(x)

lim
x→1

f(x)

https://dl.doubtnut.com/l/_6pJ7qeFhZc8g
https://dl.doubtnut.com/l/_RIdxVtQG1cDv


23. 

Watch Video Solution

lim
x→0

( )
e4x−1

x

24. 

Watch Video Solution

lim
x→0

e2+x − e2

x

25. 

Watch Video Solution

lim
x→0

loge(1 + 2x)

x

https://dl.doubtnut.com/l/_uCqpIgICNOoC
https://dl.doubtnut.com/l/_ZspPetmOm6Gr
https://dl.doubtnut.com/l/_BY83GkUsMdU0


26. Find the derivative of  at x = 10.

Watch Video Solution

x2 − 2

27. Find the derivative of the following

functions from �rst principle. 

Watch Video Solution

x3 − 27

https://dl.doubtnut.com/l/_7FDpZH82LJzt
https://dl.doubtnut.com/l/_40wX9suvIazN


28. Find the derivative of the following

functions from �rst principle. 

Watch Video Solution

1

x2

29. Find the derivative of the following

function from �rst principle sin (x + 1).

Watch Video Solution

https://dl.doubtnut.com/l/_Zxfn3PFCzMjX
https://dl.doubtnut.com/l/_z9uViut5AgpP


30. Find the derivative of (sin x + cos x) from

the �rst principle.

Watch Video Solution

31. For the function

Prove that f'(1) =100 f'(0).

Watch Video Solution

f(x) = + + …. + + x + 1
x100

100

x99

99

x2

2

https://dl.doubtnut.com/l/_UGXQ4pZJc9tx
https://dl.doubtnut.com/l/_9sE6kJBOyfvG


32. For some constants a and b, �nd the

derivative of 

(x-a) (x-b)

Watch Video Solution

33. For some constants a and b, �nd the

derivative of 

Watch Video Solution

(ax2 + b)
2

https://dl.doubtnut.com/l/_Zxni39vQOfNK
https://dl.doubtnut.com/l/_WDedmuBIyOsw
https://dl.doubtnut.com/l/_AK599jzpHjJs


34. For some constants a and b, �nd the

derivative of 

Watch Video Solution

x − a

x − b

35. Find the derivative of  for some

constant a, x  a.

Watch Video Solution

xn − an

x − a

≠

https://dl.doubtnut.com/l/_AK599jzpHjJs
https://dl.doubtnut.com/l/_59Ao6AeAWLyU


36. Find the derivative of 

Watch Video Solution

x3(5 + 3x)

37. Find the derivative of 

Watch Video Solution

x5(3 − 6x9)

https://dl.doubtnut.com/l/_t8FwLs6PV4lE
https://dl.doubtnut.com/l/_LdgHk0JIGBxh


38. Find the derivative of the following

functions from �rst principle, 

sin x.

Watch Video Solution

39. Find the derivative of the following

functions from �rst principle, 

cos x

Watch Video Solution

https://dl.doubtnut.com/l/_gjvBkgOm9pjp
https://dl.doubtnut.com/l/_VUQhjsVYmmcS
https://dl.doubtnut.com/l/_Yl7wnYJua1Id


40. Find the derivative of the following

functions 

sin x cos x

Watch Video Solution

41. Find the derivative of the following

functions 

sec x

Watch Video Solution

https://dl.doubtnut.com/l/_Yl7wnYJua1Id
https://dl.doubtnut.com/l/_xhwFLGiT4kyr
https://dl.doubtnut.com/l/_TipRIzuS4XP9


42. Find the derivative of the following

functions 

Watch Video Solution

x + cos x

tanx

43. Find the derivative of the following

functions 

2 tan x -7 sec x

Watch Video Solution

https://dl.doubtnut.com/l/_TipRIzuS4XP9
https://dl.doubtnut.com/l/_hZuehEWW846C


Important Questions From Miscellaneous

Exercise

1. Find the derivative of the following

functions from �rst principle 

Watch Video Solution

( − x)−1

2. Find the derivative of the following

functions from �rst principle 

cos(x − )
π

8

https://dl.doubtnut.com/l/_Q3gn54zuZX1K
https://dl.doubtnut.com/l/_TJ0zNkCnxIXb


Watch Video Solution

3. Find the derivative of the following

functions: 

Watch Video Solution

ax + b

px2 + qx + r

4. Find the derivative of the following

functions: 

− + cos x
a

x4

b

x2

https://dl.doubtnut.com/l/_TJ0zNkCnxIXb
https://dl.doubtnut.com/l/_9Gjc0dDy8Mx0
https://dl.doubtnut.com/l/_xgxmJZdZ5Sje


Watch Video Solution

5. Find the derivative of the following

functions: 

Watch Video Solution

(ax + b)
n
(cx + d)

m

6. Find the derivative of the following

functions: 

cosec x cotx

Watch Video Solution

https://dl.doubtnut.com/l/_xgxmJZdZ5Sje
https://dl.doubtnut.com/l/_3L8tGkOkojgs
https://dl.doubtnut.com/l/_VzKluVzq1YSU


7. Find the derivative of the following

Watch Video Solution

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

8. Find the derivative of 

Watch Video Solution

x

sinn x

https://dl.doubtnut.com/l/_VzKluVzq1YSU
https://dl.doubtnut.com/l/_3kyMtmWhBMaK
https://dl.doubtnut.com/l/_54RGeBOs1uDH


Multiple Choice Question

9. Find the derivative of 'f(x)' from the �rst

principle where f(x) is given by f(x) = 

Watch Video Solution

2x + 3

x − 2

1. 

A. 0

B. 

lim
x→ ∞

(2x − 3)(3x − 4)

(4x − 5)(5x − 6)

1

10

https://dl.doubtnut.com/l/_go2x8mKg4d4X
https://dl.doubtnut.com/l/_WOFP7oMB1Woi


C. 

D. 

Answer: D

Watch Video Solution

1

5

3

10

2. 

A. 

B. 

C. 

lim
n→ ∞

12 + 22 + … + n2

n3

2

3

1

6

1

2

https://dl.doubtnut.com/l/_WOFP7oMB1Woi
https://dl.doubtnut.com/l/_9PbhY4Mj1Rly


D. 

Answer: D

Watch Video Solution

1

3

3. Evaluate 

A. 

B. 

C. 

D. 

lim
h→0

√x + h − √x

h

2√x

√x

1

√x

1

2√x

https://dl.doubtnut.com/l/_9PbhY4Mj1Rly
https://dl.doubtnut.com/l/_sPih8tmMUHOD


Answer: D

Watch Video Solution

4. The value of  is

A. 1

B. -1

C. 0

D. does not exist.

Answer: D

lim
x→0

|x|

x

https://dl.doubtnut.com/l/_sPih8tmMUHOD
https://dl.doubtnut.com/l/_BadmUT3HIkLw


Watch Video Solution

5.  is equal to

A. 1

B. 0

C. -1

D. 

Answer: D

Watch Video Solution

lim
x→ ∞

√x2 − 1
2x + 1

1

2

https://dl.doubtnut.com/l/_BadmUT3HIkLw
https://dl.doubtnut.com/l/_FoWMBYDJg7Rh


6. If , then the value of p is

A. 6

B. 9

C. 12

D. 4

Answer: C

Watch Video Solution

lim
x→0

= 4
sinpx

tan3x

https://dl.doubtnut.com/l/_FoWMBYDJg7Rh
https://dl.doubtnut.com/l/_eSjK82Sbf4JT


7. The derivative of an odd function is always

A. an odd function

B. an even function

C. does not exist

D. none of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_rUEql4lk2fTF


8. The rate of change of the volume of a

sphere w.r.t. its surface area, when the radius

is 2cm, is

A. 1

B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_v4XBRipdEYxG


9. If  , then f'(2) is

A. 2

B. 4

C. 3

D. 5

Answer: B

Watch Video Solution

f(x) = x2

https://dl.doubtnut.com/l/_7uyC9pixggjx


10. The derivative of f(x) =|x | at x=0 is

A. 1

B. 0

C. 0

D. does not exist.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_orhdX1zk7Tli


11. If f(x)=2x-5, then f(1) is

A. 5

B. -3

C. -5

D. 3

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_TWqEtrnLpPO3


12. Derivative of  w.r.t. 'x' is

A. 12x

B. x +4

C. 

D. 

Answer: C

Watch Video Solution

x6 + 6x

6x5 + 6x log 6

6x5 + x6x−1

https://dl.doubtnut.com/l/_mVSF8fEZi0Fe


13. The derivative of sin x cos x w.r.t. x is

A. sin 2x

B. cos 2 x

C. 2 sin 2x

D. 2 cos 2x

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_M7DT1Bj5YHg6


14. If x= a , then 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(θ + sin θ), y = a(1 − cos θ)

=
dy

dx

tan θ

cos θ

tan(θ)

2

cot(θ)

2

https://dl.doubtnut.com/l/_r0BZ9ekg79Pi
https://dl.doubtnut.com/l/_OGfAXgBP2I5r


15. 

A. 

B. 0

C. 

D. none of these.

Answer: B

Watch Video Solution

[ (sin−1 x + cos−1 x)]
d

dx

π

2

2

√1 − x2

https://dl.doubtnut.com/l/_OGfAXgBP2I5r


16. If

where , then �nd .

A. 1

B. 

C. 

D. 

Answer: D

Watch Video Solution

y = √sinx +√sinx + √sinx + ...∞,

sinx > 0
dy

dx

1

xy

1

2y − x

1

2y − 1

https://dl.doubtnut.com/l/_EmrTv7Hm2yzX


17.  =

A. 

B. 

C. 1

D. 0

Answer: C

Watch Video Solution

lim
θ→0

sin θ

θ

θ

∞

https://dl.doubtnut.com/l/_G1rYnVknoURj


18.  is

A. 5

B. 0

C. 1

D. none of these

Answer: A

Watch Video Solution

lim
θ→0

sin 5θ

θ

https://dl.doubtnut.com/l/_5QlPRyifooob


19. 

A. 

B. 

C. 1

D. 0

Answer: C

Watch Video Solution

lim
θ→0

tan θ

θ

θ

∞

https://dl.doubtnut.com/l/_536PRvxMmSsZ


20. For  =

A. 

B. 

C. 1

D. 

Answer: B

Watch Video Solution

a > 0 lim
x→ a

xn − an

x − a

∞

nan−1

(n − 1)an

https://dl.doubtnut.com/l/_SvFR9pJg9Pxs


21. 

A. a log a

B. 0

C. 

D. none of these

Answer: B

Watch Video Solution

(aax) = ?(a > 0, a ≠ 1)
d

dx

a(a)x loga

https://dl.doubtnut.com/l/_456Zv3JV7uoG


22. (sec x) =

A. 

B. tan x

C. sec x tan x

D. 

Answer: C

Watch Video Solution

d

dx

sec2 x

−secx tanx

https://dl.doubtnut.com/l/_RQbx7QVzdqfU


23. 

A. 

B. 1

C. 

D. does not exist.

Answer: A

Watch Video Solution

(2)x = ?
d

dx

(2)x

(2)x log 2

https://dl.doubtnut.com/l/_HH4DxmfT4Drr


24. 

A. 

B. 0

C. 

D. 1

Answer: A

Watch Video Solution

(loga x) = ?(f or a > 0, a ≠ 1)
d

dx

logea
1

x

logae
1

x

https://dl.doubtnut.com/l/_GVauVka9ZaND


25. 

A. x

B. 1

C. 

D. not de�ned.

Answer: C

Watch Video Solution

|x| = ?(f or x ≠ 0)
d

dx

|x|

x

https://dl.doubtnut.com/l/_z5KkYhAng1DR


26.  (tan x) =

A. tan x sec x

B. 

C. 

D.  x

Answer: C

Watch Video Solution

d

dx

secx

tanx

sec2 x

tan2

https://dl.doubtnut.com/l/_uUkj5UJD9cKt

