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LIMITS AND DERIVATIVES

Illustration

1. Consider the function . To �nd the limit as 

.

A. 1

B. -1

f(x) = x3

x → 1

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_24CNY4HfBwfP


C. 2

D. -2

Answer: A

Watch Video Solution

2. Consider the constant function f(x) = 2. To �nd the limit

of f(x) as .

A. 0

B. 1

C. -1

D. 2

x → 3

https://dl.doubtnut.com/l/_24CNY4HfBwfP
https://dl.doubtnut.com/l/_H7ouly5Rc3bQ


Answer: D

Watch Video Solution

3. Consider the function . We are interested

in ,where the angle is measured in radians.

Watch Video Solution

f(x) = sinx

lim
x→

sinx
π

2

4. Consider the function  for . To �nd 

.

Watch Video Solution

f(x) =
1

x2
x > 0

lim
x→ 0

f(x)

https://dl.doubtnut.com/l/_H7ouly5Rc3bQ
https://dl.doubtnut.com/l/_6z0vcXbRbuVP
https://dl.doubtnut.com/l/_ArYYr4SHykRu


5. Consider the function : 

  

To �nd .

A. -2

B. 2

C. limit does not exist

D. none of these

Answer: C

Watch Video Solution

      f(x) =
⎧⎪
⎨
⎪⎩

x − 2, x < 0

      0, x = 0

x + 2, x > 0.

lim
x→ 0

f(x)

https://dl.doubtnut.com/l/_fMPY9KneAUqS


Illustrative Examples

6. Consider the function : 

  

To �nd .

A. 1

B. 2

C. does not exist

D. none of these

Answer: B

Watch Video Solution

f(x) = {
x + 2, x ≠ 1

0, x = 1.

lim
x→ 1

f(x)

https://dl.doubtnut.com/l/_SkKWNjsbfUI7
https://dl.doubtnut.com/l/_2mrFkQZIHPCU


1. Evaluate left-handed limit of the function :

 at x = 3.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) = {
, x ≠ 3

       0, x = 3

|x− 3 |

x− 3

1

−1

2

0

2. Evaluate right-handed limit of the function :

 at x = 3.f(x) = {
, x ≠ 3

       0, x = 3

|x− 3 |

x− 3

https://dl.doubtnut.com/l/_2mrFkQZIHPCU
https://dl.doubtnut.com/l/_VXkSk5d8p41B


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1

−1

0

2

3. Find the derivatives of each of the following functions : 

Watch Video Solution

f(x) = 7

https://dl.doubtnut.com/l/_VXkSk5d8p41B
https://dl.doubtnut.com/l/_P3RbNegTLgff


4. Find the derivatives of each of the following functions : 

A. 

B. 

C. 

D. इनमे से कोई नह�

Answer: B

Watch Video Solution

f(x) = 8x4

30x2

32x3

32x

5. For each of the following fuctions, evaluate the

derivative at the indicated value (s) : 

https://dl.doubtnut.com/l/_LlTpshL6oeUu
https://dl.doubtnut.com/l/_3MCJVuPulCr4


Watch Video Solution

s = 4 ⋅ 9t2, t = 1, t = 5

6. For each of the following fuctions, evaluate the

derivative at the indicated value (s) : 

Watch Video Solution

g(x) = 4x8, x = − , x =
1

2

1

2

7. Given : , �nd  and hence .

Watch Video Solution

V = πr34
3

dV

dr
]
r= 2

dV

dr

https://dl.doubtnut.com/l/_3MCJVuPulCr4
https://dl.doubtnut.com/l/_ET1oLOWAQiEl
https://dl.doubtnut.com/l/_nQvYNp6olKw6


8. Find  when :  

Watch Video Solution

dy

dx

y = 6x100 − x55 + x

9. Find  when :  

Watch Video Solution

dy

dx

y = − + − 2
x8

8

x6

6
x4

4

10. Find the derivative of : 

 at x = 1.

Watch Video Solution

f(x) = x + x2 + x3 + …. . + x50

https://dl.doubtnut.com/l/_Zj7xWHxN4fCV
https://dl.doubtnut.com/l/_hIIIj4OGYIOp
https://dl.doubtnut.com/l/_xhPyzlCDnmy6


11. Find the derivatives of the following : 

Watch Video Solution

G(x) = (√2x3 + x5)(√3x2 + x5)
1

5

12. Find the derivatives of the following : 

.

Watch Video Solution

f(x) = (x3 − 3x2 + 4)(4x5 + x2 − 1)

13. Find the derivative of : 

.

Watch Video Solution

g(x) = x(x − 3)(x2 + x)

https://dl.doubtnut.com/l/_yrddCtrfvnAB
https://dl.doubtnut.com/l/_lFeYOw2jsabv
https://dl.doubtnut.com/l/_rafCzAkJ7CRA


14. Find the derivatives of the following : 

Watch Video Solution

g(x) =
3x2 − 2

x2 + 7

15. Find the derivatives of the following : 

Watch Video Solution

f(x) =
3x + 2

(x + 5)(2x + 1) + 3

16. it is known for  that 

, hence �nd the

sum of the series .

Watch Video Solution

x ≠ 1

1 + x + x2 + ….. + xn− 1 =
1 − xn

1 − x

S = 1 + 2x + 3x2 + ….. + (n + 1)xn

https://dl.doubtnut.com/l/_vK5GONbQtjCx
https://dl.doubtnut.com/l/_KO07jm97Niy8
https://dl.doubtnut.com/l/_SK4PQdlSUsxN


Frequently Asked Questions

1. 

Watch Video Solution

( lim )x→ 1 , a + b + c ≠ 0
ax2 + bx + c

cx2 + bx + a

2. Evaluate the following limits by the Method of Factors : 

Watch Video Solution

lim
x→ 1

.
x2 − 1

x − 1

https://dl.doubtnut.com/l/_SK4PQdlSUsxN
https://dl.doubtnut.com/l/_HweueSnGSy4H
https://dl.doubtnut.com/l/_KGf66qRLwEfO


3. Evaluate : 

, by using Formula.

Watch Video Solution

lim
x→ 2

x10 − 1024

x4 − 16

4. Find all possible values of  if 

A. 

B. 

C. 

D. none of the above

Answer: A

Watch Video Solution

a lim
x→ a

= 9.
x9 − a9

x − a

a = ± 1

a = ± 2

a = 0

https://dl.doubtnut.com/l/_6P9hWZ2WtOeN
https://dl.doubtnut.com/l/_sB2ov5UW4mPp


5. Evaluate 

Watch Video Solution

lim
h→ 0

√x + h − √x

h

6. Evaluate 

Watch Video Solution

lim
x→ 0

(1 + x)4 − 1

x

7. 

Watch Video Solution

lim
x→ 1

(x + x2 + x3 +

.

.

.
+ xn) − n

x − 1

https://dl.doubtnut.com/l/_sB2ov5UW4mPp
https://dl.doubtnut.com/l/_8t517o24zPDl
https://dl.doubtnut.com/l/_GZqKmfMJwgru
https://dl.doubtnut.com/l/_mL8t9SFkJdRv
https://dl.doubtnut.com/l/_P6iz0DbfhWZh


8. Find , where 

Watch Video Solution

lim
x→ 1

f(x)

f(x) = {
x2 − 1 x ≤ 1

−x2 − 1 x > 1

9. Evaluate : 

Watch Video Solution

lim
x→ 0

f(x) = {
, x ≠ 0

  0, x = 0.

|x |
x

10. Let  be �xed real numbers and let  

 

Find   

If 

Watch Video Solution

a1, a2, ..., an

f(x) = (x − a1)(x − a2)(x − a3)...(x − an).

lim
x→ a1

f(x).

a ≠ a1, a2, . . , an, Compute lim
x→ a

f(x).

https://dl.doubtnut.com/l/_P6iz0DbfhWZh
https://dl.doubtnut.com/l/_mr11S5aGyrFe
https://dl.doubtnut.com/l/_ISr8zk30pPTf


11. 

Watch Video Solution

lim
x→ 0

sinx − 2 sin 3x + sin 5x

x

12.  is equal to

Watch Video Solution

lim
x→ 0

cosecx − cot x

x

13. Evaluate the following limits: 

Watch Video Solution

lim
x→ 0

(1 − cos 3x)

x2

https://dl.doubtnut.com/l/_ISr8zk30pPTf
https://dl.doubtnut.com/l/_HFVZF10AwTQQ
https://dl.doubtnut.com/l/_y3C030UZGZm6
https://dl.doubtnut.com/l/_p8CKpSoK1Ph3


14. Evaluate the following limits: 

Watch Video Solution

lim
x→ 0

(1 − cos x)

sin2 x

15. Evaluate, 

Watch Video Solution

lim
x→ ( π / 4 )

sinx − cos x

x − π

4

16. 

Watch Video Solution

lim
x→π / 6

√3 sinx − cos x

x − π

6

https://dl.doubtnut.com/l/_Qz6t2qJgvjSA
https://dl.doubtnut.com/l/_0YvwWkN6ETpg
https://dl.doubtnut.com/l/_3zNFy2M22sjk


17. 

Watch Video Solution

lim
x→ π

4

sec2 x − 2

tanx − 1

18. Evaluate : .

Watch Video Solution

lim
x→ 0

√5 − √4 + cos x

3 sin2 x

19. Evaluate : 

Watch Video Solution

lim
x→ 0

1 − cos x cos 2x cos 3x

sin2 2x

https://dl.doubtnut.com/l/_HjDO0vU0V1sb
https://dl.doubtnut.com/l/_Zw3n4EqbEGoE
https://dl.doubtnut.com/l/_aVi3diIDrKlP


20. Evaluate:

Watch Video Solution

lim
x→ 0

{1 − − + }
8

x8

cos(x2)

2

cos(x2)

4

cos(x2)

2

cos(x2)

4

21. Evaluate : .

Watch Video Solution

lim
x→ 0

ax − 1

bx − 1

22. Evaluate 

Watch Video Solution

lim
x→ 1

.
ax− 1 − 1

sinπx

https://dl.doubtnut.com/l/_dAKOXXcfStIo
https://dl.doubtnut.com/l/_UxtICGFGzrDt
https://dl.doubtnut.com/l/_Vct3SYPFNCvO


23. 

Watch Video Solution

lim
x→ 0

( )
e3x − e2x

x

24. Evaluate : .

Watch Video Solution

lim
x→ 0

3x + 3−x − 2

x2

25. Evaluate 

Watch Video Solution

lim
x→ 0

ex + e−x − 2

x2

26. Evaluate  is equal tolim
x→ 0

x(ex − 1)

1 − cos x

https://dl.doubtnut.com/l/_vvJXYbVF5N0i
https://dl.doubtnut.com/l/_Xm0rkISLyA0x
https://dl.doubtnut.com/l/_t60oSquPxpFV
https://dl.doubtnut.com/l/_KLIFKSDpvO7O


Watch Video Solution

27. 

Watch Video Solution

lim
x− > 0

1 − cos x√cos 2x

(ex ^ 2 − 1)

28. Evaluate : .

Watch Video Solution

lim
x→ 0

log(1 + x)

sinx

29. 

Watch Video Solution

lim
x− > 0

(
log(1 + x3)

sin3 x

https://dl.doubtnut.com/l/_KLIFKSDpvO7O
https://dl.doubtnut.com/l/_bTY2He2Da7Mx
https://dl.doubtnut.com/l/_3jbmWJsqUnAW
https://dl.doubtnut.com/l/_Dt7A8zSG7mkM
https://dl.doubtnut.com/l/_eRmfNTaqfICg


30. Evaluate : .

Watch Video Solution

lim
x→ 0

ex − 1

√1 − cos x

31. Find the derivative of at .

Watch Video Solution

f(x) = 10x x = 10

32. Find the derivative of at and at .

Watch Video Solution

f(x) = 3 x = 0 x = 3

33. If for the function 'f', given by : 

, �nd 'k'.f(x) = kx2 + 7x + 4, f ′ (5) = 97

https://dl.doubtnut.com/l/_eRmfNTaqfICg
https://dl.doubtnut.com/l/_krcg7Efljd0T
https://dl.doubtnut.com/l/_j1cagznjzINx
https://dl.doubtnut.com/l/_caJyMzADGRwU


Watch Video Solution

34. Find the derivative of

 . Also, prove that 

Watch Video Solution

\ f(x) = 2x2 + 3x − 5\ a r t\ x = − 1

fprime^(0) + 3fprime^( − 1) = 0.

35. Given , �nd  by delta method.

Watch Video Solution

f(x) = 2x3 f ′ (x)

36. Given , �nd  by delta method.

Watch Video Solution

f(x) = , x > 0
1

√x
f ′ (x)

https://dl.doubtnut.com/l/_caJyMzADGRwU
https://dl.doubtnut.com/l/_J8V5laflvx3c
https://dl.doubtnut.com/l/_DrNq8e26XS0x
https://dl.doubtnut.com/l/_1tlfP6ukGgZv


37. �nd the derivatives of the following : 

Watch Video Solution

cos 3x

38. Use delta method to �nd the derivatives of the

following : 

Watch Video Solution

cot(2x + 1)

39. Use delta method to �nd the derivatives of the

following : 

https://dl.doubtnut.com/l/_1tlfP6ukGgZv
https://dl.doubtnut.com/l/_7Js6YDpiEki5
https://dl.doubtnut.com/l/_LE4zi05wOM9e
https://dl.doubtnut.com/l/_DJWyjezptOZv


Watch Video Solution

x sinx

40. Find the derivative of the following : 

Watch Video Solution

x3 sinx + 2x cos x − 2x sinx

41. 

Watch Video Solution

( ) =
d

dx

secx + tanx

secx − tanx

https://dl.doubtnut.com/l/_DJWyjezptOZv
https://dl.doubtnut.com/l/_2Wro10f9tGxK
https://dl.doubtnut.com/l/_NDgl4JDHJl8n


Exercise 13 A

42. Find the derivative of the following : 

.

Watch Video Solution

1 − cos x

1 + cos x

43. Evaluate the derivative of the following function at

indicated point : 

.

Watch Video Solution

, x =
1 − sinx

1 + cos x

π

2

https://dl.doubtnut.com/l/_WIAnp10AGJCp
https://dl.doubtnut.com/l/_tzyZ1Lh0TnyB


1. Evaluate the following limits, if they exist : 

Watch Video Solution

lim
x→ 2

4

2. Evaluate the following limits, if they exist : 

Watch Video Solution

lim
r→ 1

πr2

3. 

Watch Video Solution

Lim
x→π

(x − )
22

7

https://dl.doubtnut.com/l/_YC982nB45WHt
https://dl.doubtnut.com/l/_Hvh3WaA119OO
https://dl.doubtnut.com/l/_e5ZgX43ruZjS
https://dl.doubtnut.com/l/_dG0vuRnzV9nv


4. Evaluate the following limits, if they exist : 

Watch Video Solution

lim
x→ 2

(3 − x)

5. Evaluate the following limits, if they exist : 

Watch Video Solution

lim
x→ 1

(x3 − x2 + 1)

6. Evaluate the following limits, if they exist : 

Watch Video Solution

lim
x→ 3

[x(x + 1)]

https://dl.doubtnut.com/l/_dG0vuRnzV9nv
https://dl.doubtnut.com/l/_etYXUKg76OiR
https://dl.doubtnut.com/l/_n94KmK444Auc
https://dl.doubtnut.com/l/_k3qyJ3N9tD2r


7. Evaluate the following limits, if they exist : 

Watch Video Solution

lim
x→ 0

3x + 1

x + 3

8. 

Watch Video Solution

lim
x→ 0

ax + b

cx + 1

9. Evaluate the following limits, if they exist : 

Watch Video Solution

lim
x→ 1

x2 + 1

x + 100

https://dl.doubtnut.com/l/_k3qyJ3N9tD2r
https://dl.doubtnut.com/l/_DClATzF7dfcy
https://dl.doubtnut.com/l/_w8oTgTI09C5H


10. Evaluate the following limits, if they exist : 

Watch Video Solution

lim
x→ 3

x2 − 4x

x − 2

11. Evaluate the following limits, if they exist : 

Watch Video Solution

lim
x→ 2

x3 − 4x2 + 4x

x2 − 4

12. Evaluate: 

Watch Video Solution

lim
x→ 2

x2 − 4

x3 − 4x2 + 4x

https://dl.doubtnut.com/l/_degEwO4qvjPt
https://dl.doubtnut.com/l/_zoL1Cvf3U1UG
https://dl.doubtnut.com/l/_N243zowq3LLB
https://dl.doubtnut.com/l/_CNasr8JKmuV4


13. Evaluate the following limits, if they exist : 

.

Watch Video Solution

lim
x→ 3

x3 − 4x − 15

x3 + x2 − 6x − 18

14. Evaluate the following limits, if they exist : 

A. 6

B. 5

C. 4

D. 3

Answer: A

Watch Video Solution

lim
x→ 0

((x − 1)
2

+ 5)

https://dl.doubtnut.com/l/_CNasr8JKmuV4
https://dl.doubtnut.com/l/_eBTekmjqdPKX


15. Evaluate the following limits, if they exist : 

.

Watch Video Solution

lim
x→ − 1

[1 + x + x2 + …… + x10]

16. Evaluate the following limits : 

A. 0

B. 1

C. 2

D. 3

lim
x→ 1

x − 1

x + 1

https://dl.doubtnut.com/l/_eBTekmjqdPKX
https://dl.doubtnut.com/l/_6HEAW9SPMyor
https://dl.doubtnut.com/l/_YYvgIZevVRXP


Answer: A

Watch Video Solution

17. Evaluate the following limits : 

Watch Video Solution

lim
x→ − 2

+1
x

1
2

x + 2

18. Evaluate following limits : 

Watch Video Solution

lim
x→ − 1

x2 − 1
x + 1

https://dl.doubtnut.com/l/_YYvgIZevVRXP
https://dl.doubtnut.com/l/_ERtnz6AleiJV
https://dl.doubtnut.com/l/_WLxHeE42WCTX


19. Evaluate the following limits : 

Watch Video Solution

lim
x→ 1

x3 − 1

x − 1

20. Evaluate the following limits : 

Watch Video Solution

lim
n→ 2

n3 − 8

n2 − 4

21. Evaluate the following limits : 

Watch Video Solution

lim
x→ 2

x3 − 2x2

x2 − 5x + 6

https://dl.doubtnut.com/l/_C6DK9UQQvdrp
https://dl.doubtnut.com/l/_uKa4Ecys71Ip
https://dl.doubtnut.com/l/_RWHT8TxvQhl8


22. Find the value of the limit given below

Watch Video Solution

lim
n→ 1

2

4n2 − 1

2n − 1

23. Evaluate the following limits : 

A. 

B. 

C. 

D. none of these

Answer: B

lim
x→ 5

x2 − 9x + 20

x2 − 6x + 5

1

2

1

4

1

5

https://dl.doubtnut.com/l/_T0bc3MSDuy1X
https://dl.doubtnut.com/l/_j721wzxR4UFd


Watch Video Solution

24. Evaluate the following limits : 

Watch Video Solution

lim
x→ 1

[ − ]
x − 2

x2 − x

1

x3 − 3x2 + 2x

25. Evaluate the following limits : 

.

Watch Video Solution

lim
x→ − 1

x3 + 1
x + 1

26. If  �nd the real value of 

Watch Video Solution

( lim )x→ −a 9,
x9 + a9

x + a
a.

https://dl.doubtnut.com/l/_j721wzxR4UFd
https://dl.doubtnut.com/l/_Hw82dFA7IUmx
https://dl.doubtnut.com/l/_UUTEupcShaIA
https://dl.doubtnut.com/l/_Tcr7UXzu27gC


Watch Video Solution

27. Evaluate the left-hand and right-hand limits of the

following function at x = 1 : 

  

Does  exist ?

Watch Video Solution

f(x) = {
5x − 4, if 0 < x ≤ 1

4x2 − 3x, if 1 < x < 2.

lim
x→ 1

f(x)

28. Find 'k' so that : 

 exists, where :  

A. 3

B. 4

lim
x→ 2

f(x)

f(x) = {
2x + 3, if x ≤ 2

x + k, if x > 2

https://dl.doubtnut.com/l/_Tcr7UXzu27gC
https://dl.doubtnut.com/l/_kf3KblvXV2YE
https://dl.doubtnut.com/l/_CD37hx6WXUdO


C. 5

D. 6

Answer: C

Watch Video Solution

29. Find 'k' so that : 

 exists, where :  

A. 

B. 

C. 

lim
x→ 2

f(x)

f(x) = {
2x + 3, if x ≤ 2

x + 2k, if x > 2

5
2

5

2

https://dl.doubtnut.com/l/_CD37hx6WXUdO
https://dl.doubtnut.com/l/_daG3s8vahp4l


D. 

Answer: A

Watch Video Solution

1

2

30. Find 'k' so that : 

 exists, where :  

Watch Video Solution

lim
x→ 2

f(x)

f(x) = {
2x + 3, if x ≤ 2

x + 3k, if x > 2

31. Evaluate the following limits : 

Watch Video Solution

lim
x→ 1

x15 − 1

x10 − 1

https://dl.doubtnut.com/l/_daG3s8vahp4l
https://dl.doubtnut.com/l/_THRw5nxU8nSG
https://dl.doubtnut.com/l/_7Ntmkryw6Xnr


Watch Video Solution

32. Evaluate the following limits : 

Watch Video Solution

lim
x→ 0

(x + 1)
5

− 1

x

33. Prove that .

Watch Video Solution

lim
x→ 0

= n
(1 + x)n − 1

x

34. If

Watch Video Solution

(lim)
x

→
2

= 80amdm ∈ N, thenf ∈ dthevalueofn.
xn − 2n

x − 2

https://dl.doubtnut.com/l/_7Ntmkryw6Xnr
https://dl.doubtnut.com/l/_WDM9bAT791po
https://dl.doubtnut.com/l/_wNgkjOBqZAnv
https://dl.doubtnut.com/l/_dYZVJNHcqlhT


35.  is equal to:

Watch Video Solution

lim
x→ 3

x3 − 7x2 + 15x − 9

x4 − 5x3 + 27x − 27

36. Evaluate:

Watch Video Solution

( lim )x→ √2

x9 − 3x8 + x6 − 9x4 − 4x2 − 16x + 84

x5 − 3x4 − 4x + 12

37. Evaluate the following limits : 

Watch Video Solution

lim
x→ 0

√1 + x − √1 − x

x

https://dl.doubtnut.com/l/_dYZVJNHcqlhT
https://dl.doubtnut.com/l/_hIQcSSapHuoI
https://dl.doubtnut.com/l/_nBMKbdLfXRun
https://dl.doubtnut.com/l/_eOrAeFW4Z6A3


38. Evaluate the following limit:

Watch Video Solution

( lim )x→ 0

√1 + x − √1 − x

2x

39. Evaluate the following limits:

Watch Video Solution

lim
x→ 0

( )
√2 − x − √2 + x

x

40. Evaluate the following limits : 

Watch Video Solution

lim
x→ 0

√1 + 3x − √1 − 3x

x

https://dl.doubtnut.com/l/_hS86wdD2gUc2
https://dl.doubtnut.com/l/_1KkIS5CmlzRd
https://dl.doubtnut.com/l/_vFsF1PhJTiB9


41. Evaluate the following limits : 

Watch Video Solution

lim
x→ 0

√1 + x − 1

x

42. Evaluate the following limits : 

.

Watch Video Solution

lim
x→ 2

2 − x

√2 + x − 2

43. Evaluate the following limits : 

Watch Video Solution

lim
x→ 0

√x + 2 − √2

x

https://dl.doubtnut.com/l/_vFsF1PhJTiB9
https://dl.doubtnut.com/l/_rhwAeQtOAsh5
https://dl.doubtnut.com/l/_PKvGq03TucAG
https://dl.doubtnut.com/l/_CZPmpRiB93Lg


44. Evaluate the following limits : 

Watch Video Solution

lim
x→ 0

√1 − x2 − √1 + x2

2x2

45. Evaluate the following limits : 

Watch Video Solution

lim
x→ 0

.
√a2 + x2 − √a2 − x2

x2

46. Evaluate the following limits : 

Watch Video Solution

lim
h→ 0

[ − ]
1

h

1

x + h

1

x

https://dl.doubtnut.com/l/_CZPmpRiB93Lg
https://dl.doubtnut.com/l/_QqjXf5Tix4tN
https://dl.doubtnut.com/l/_F9BLijtBGxlY
https://dl.doubtnut.com/l/_bg9n4vwycQrU


Watch Video Solution

47. 

Watch Video Solution

lim
x→ 2

[ − ]
1

x − 2

2(2x − 3)

x3 − 3x2 + 2x

48. Find all possible values of 'a', if : 

Watch Video Solution

lim
x→ a

= lim
x→ 5

(4 + x)
x9 − a9

x − a

49. If  , �nd all

possible value o 

Watch Video Solution

( lim )
x→ a

= ( lim )
x→ 1

x3 − a3

x − a

x4 − 1
x − 1

a.

https://dl.doubtnut.com/l/_bg9n4vwycQrU
https://dl.doubtnut.com/l/_3YGzoAAU3ldc
https://dl.doubtnut.com/l/_L6FVt0yg8W0D
https://dl.doubtnut.com/l/_9r4c0eGRNaQc


50. 

Watch Video Solution

lim
z → 1

21 / 3 − 1

z1 / 6 − 1

51. Prove that : 

 does not exist

Watch Video Solution

lim
x→ 0

|x|

x

52. Prove that : 

 does not exist

Watch Video Solution

lim
x→ 0

x

|x|

https://dl.doubtnut.com/l/_9r4c0eGRNaQc
https://dl.doubtnut.com/l/_IQ0Ue6dsv4vH
https://dl.doubtnut.com/l/_I7kJGaaBaXtq
https://dl.doubtnut.com/l/_ZwnFqpqSkA0m


53. Prove that : 

Watch Video Solution

lim
x→ 0 +

= 1
x

|x|

54. Prove that : 

.

Watch Video Solution

lim
x→ 0 −

= − 1
x

|x|

55. If the function f(x) satis�es , then

 is equal to

Watch Video Solution

lim
x→ 1

= π
f(x) − 2

x2 − 1

lim
x→ 1

f(x)

https://dl.doubtnut.com/l/_4W3FhDxw7ozo
https://dl.doubtnut.com/l/_MkWcE4wfguLL
https://dl.doubtnut.com/l/_GdXR9pHfZiaD


Exercise 13 B

56. Find , where 

Watch Video Solution

lim
x→ 0

f(x) f(x) = |x| − 5.

57. Evaluate , where :  

Watch Video Solution

lim
x→ 0

f(x)

   f(x) = {
, x ≠ 0

0, x = 0

x

|x |

1. 

Watch Video Solution

lim
x→ 0

cos x
π − x

https://dl.doubtnut.com/l/_9uCXiuWtIR9I
https://dl.doubtnut.com/l/_9SJqj1eLDRJz
https://dl.doubtnut.com/l/_dhpYiAZngASk


2. Evaluate the following : 

Watch Video Solution

lim
θ→ 0

1 − cos θ

2θ2

3. Evaluate 

Watch Video Solution

lim
x→ 0

1 − cos x

x2

4. Evaluate the following limit: 

Watch Video Solution

( lim )x→ 0

1 − cos 4x

x2

https://dl.doubtnut.com/l/_dhpYiAZngASk
https://dl.doubtnut.com/l/_7sFm1Evp3Lw8
https://dl.doubtnut.com/l/_EVUCZERzZaUn
https://dl.doubtnut.com/l/_uNbkMa1qp1Sy


5. 

Watch Video Solution

lim
x→ 0

cos 2x − 1

cos x − 1

6. Evaluate, 

Watch Video Solution

lim
x→ 0

1 − cosmx

1 − cos nx

7. Evaluate the following limit: 

Watch Video Solution

( lim )x→ 0

1 − cos 5x

1 − cos 6x

8. Evaluate the following : 

lim
θ→ 0

1 − cos θ

1 − cos 3θ

https://dl.doubtnut.com/l/_hYpTgfPsD4XK
https://dl.doubtnut.com/l/_NCYRDwCMUGDZ
https://dl.doubtnut.com/l/_Q3afW5JkOn8n
https://dl.doubtnut.com/l/_TIzCkSplTInF


Watch Video Solution

9. Evaluate the following : 

Watch Video Solution

lim
x→ 0

1 − cos2 x

3 tan2 x

10. Evaluate the following limits: 

Watch Video Solution

lim
x→ 0

(1 − cos 2x)

sin2 2x

11. 

Watch Video Solution

lim
x→ 0

2 sinx − sin 2x

x3

https://dl.doubtnut.com/l/_TIzCkSplTInF
https://dl.doubtnut.com/l/_T4JMNVPQCrEP
https://dl.doubtnut.com/l/_ysO5BRVUlziS
https://dl.doubtnut.com/l/_vLqiTBck3X3h


12. Evaluate the following : 

Watch Video Solution

lim
x→ 0

sinx ∘

x

13. 

Watch Video Solution

lim
x→ 0

sinax

bx

14. Evaluate the following : 

Watch Video Solution

lim
x→ 0

x

tanx

https://dl.doubtnut.com/l/_vLqiTBck3X3h
https://dl.doubtnut.com/l/_BaPUVbC7cY47
https://dl.doubtnut.com/l/_PEQKvbpsB7nk
https://dl.doubtnut.com/l/_XmDV7BqJ8eqR


15. Evaluate the following : 

Watch Video Solution

lim
x→ 0

sin2 x

2x

16. Evaluate the following : 

Watch Video Solution

lim
x→ 0

x2

sinx2

17. Evaluate the following : 

Watch Video Solution

lim
x→ 0

sinx2

x

https://dl.doubtnut.com/l/_XmDV7BqJ8eqR
https://dl.doubtnut.com/l/_D2qzBphJoLgr
https://dl.doubtnut.com/l/_HP8F97WXauTM
https://dl.doubtnut.com/l/_qZgdRGODjwtv


18. 

Watch Video Solution

lim
x→ 0

sin 4x

sin 2x

19. 

Watch Video Solution

( lim )x→π

sin(π − x)

π(π − x)

20. Evaluate the following : 

Watch Video Solution

lim
x→ 0

sin 5x

sin 3x

https://dl.doubtnut.com/l/_qZgdRGODjwtv
https://dl.doubtnut.com/l/_VISSCIwZp3qv
https://dl.doubtnut.com/l/_BdDhQr5sk0vl
https://dl.doubtnut.com/l/_M67vWr7hGgPQ
https://dl.doubtnut.com/l/_oRqq5FSHHioH


21. Evaluate the following : 

Watch Video Solution

lim
θ→ 0

sin 4θ

tan 3θ

22. Evaluate the following : 

Watch Video Solution

lim
θ→ 0

sinaθ

sin bθ

23. Evaluate the following : 

Watch Video Solution

lim
x→ 0

tan 2x

x

https://dl.doubtnut.com/l/_oRqq5FSHHioH
https://dl.doubtnut.com/l/_2BF3l4Mak865
https://dl.doubtnut.com/l/_x4aHxQsqwqCg
https://dl.doubtnut.com/l/_CTVESSpX7uQ8


24. Evaluate the following limits: 

Watch Video Solution

lim
x→ 0

(x cot 2x)

25. Evaluate the following : 

Watch Video Solution

lim
x→ 0

x secx

26. Evaluate the following : 

Watch Video Solution

lim
x→ ∞

cos x
x

https://dl.doubtnut.com/l/_CTVESSpX7uQ8
https://dl.doubtnut.com/l/_2srDJBNjgzRw
https://dl.doubtnut.com/l/_V9UxyFtRsheA
https://dl.doubtnut.com/l/_3XxrDfxIVPSN


27. Evaluate the following : 

Watch Video Solution

lim
x→ 0

x tan 4x

1 − cos 4x

28. Evaluate the following : 

Watch Video Solution

lim
x→π

1 + cos x

tan2 x

29. 

Watch Video Solution

lim
x→ 0

sin(2 + x) − sin(2 − x)

x

https://dl.doubtnut.com/l/_3XxrDfxIVPSN
https://dl.doubtnut.com/l/_hH931eZhEzen
https://dl.doubtnut.com/l/_qSA9tpZsJjrx


30.  is equal to

Watch Video Solution

lim
x→ 0

cos ax − cos bx

x2

31. 

Watch Video Solution

lim
h→ 0

sin2(x + h) − sin2 x

h

32. 

Watch Video Solution

lim
x→ 0

(a + x)2 sin(a + x) − a2 sina

x

https://dl.doubtnut.com/l/_G8LgKfFjhPfe
https://dl.doubtnut.com/l/_I8UkzeMQ1dfu
https://dl.doubtnut.com/l/_18x7yuEUbIpb


33. Evaluate the following limits: 

Watch Video Solution

lim
x→ π

4

(cos ec2x − 2)

(cot x − 1)

34. Evaluate the following (10-17) limits : 

Watch Video Solution

lim
x→ 0

sin 3x − sinx

sinx

35. Evaluate the following limits : 

.

Watch Video Solution

lim
θ→ 0

sin 5θ − sin 3θ

sin θ

https://dl.doubtnut.com/l/_OdnNa0GDg7Ut
https://dl.doubtnut.com/l/_jEYQ0lHl4IBp
https://dl.doubtnut.com/l/_0syM7HbZ3nPS


36. Evaluate the following limits: 

Watch Video Solution

lim
x→ 0

(tanx − sinx)

sin3 x

37. Evaluate 

Watch Video Solution

lim
x→ 0

.
tanx − sinx

x3

38. Evaluate the following limits : 

Watch Video Solution

lim
x→ π

2

cot x − cos x

cos3 x

https://dl.doubtnut.com/l/_ZWjtgNkugyBa
https://dl.doubtnut.com/l/_5JmP9pZMXLEk
https://dl.doubtnut.com/l/_SzL7BUVpmZFp
https://dl.doubtnut.com/l/_Tgle1DueDNx7


39. Evaluate 

Watch Video Solution

lim
x→ 0

tan 3x − 2x

3x − sin2 x

40. Evaluate the following (10-17) limits : 

Watch Video Solution

lim
x→ 0

sin 2x + 3x

4x − sin 5x

41. 

Watch Video Solution

lim
x→ 0

sin 2x + 3x

2x + tan 3x

42. lim
x− > 0

tan 2x − sin 2x

x3

https://dl.doubtnut.com/l/_Tgle1DueDNx7
https://dl.doubtnut.com/l/_ewGke7ErK9Ft
https://dl.doubtnut.com/l/_USYdrIjuUrW8
https://dl.doubtnut.com/l/_jxMO2k8LGkLx


Watch Video Solution

43. Evaluate the following limits : 

Watch Video Solution

lim
x→ 0

sin 4x − tan 4x

x3

44. Evaluate the following (10-17) limits : 

.

Watch Video Solution

lim
x→π / 2

cos2 x

1 − sin2 x

45. Evaluate the following (10-17) limits : 

.lim
y→ 0

(x + y)sec(x + y) − x secx

y

https://dl.doubtnut.com/l/_jxMO2k8LGkLx
https://dl.doubtnut.com/l/_ex3TQMbqTRKX
https://dl.doubtnut.com/l/_xbGjNkbJouGJ
https://dl.doubtnut.com/l/_UudL2Jpg9LGB


Watch Video Solution

46. Evaluate the following limits: 

Watch Video Solution

lim
x→ π

4

(cos ec2x − 2)

(cot x − 1)

47. Evaluate the following (10-17) limits : 

Watch Video Solution

lim
x→ 0

tan 3x + x

2x + sin 4x

https://dl.doubtnut.com/l/_UudL2Jpg9LGB
https://dl.doubtnut.com/l/_3VWHRL0mkLjc
https://dl.doubtnut.com/l/_c9ZqwDDSVim6


48. Evaluate the following limits : 

Watch Video Solution

lim
θ→ 0

( )
cos ecθ − cot θ

θ

49. Evaluate the following (10-17) limits : 

11. 

Watch Video Solution

lim
x→ 1

1 + cos πx

(1 − x)2

50. 

Watch Video Solution

lim
x→ π

2

1 + cos 2x

(π − 2x)2

https://dl.doubtnut.com/l/_VmVBIPVrMIT0
https://dl.doubtnut.com/l/_l7tbcXZuwG7h
https://dl.doubtnut.com/l/_gPQI1gtPWfTw
https://dl.doubtnut.com/l/_IKnZef8NQYgP


51. Evaluate the following limits : 

Watch Video Solution

lim
θ→ π

2

tan 2θ

θ − π

2

52. 

Watch Video Solution

lim
x→π

( )
sin 3x − 3 sinx

(π − x)
3

53. Evaluate the following (10-17) limits : 

Watch Video Solution

lim
x→ π

2

cot x

− xπ

2

https://dl.doubtnut.com/l/_IKnZef8NQYgP
https://dl.doubtnut.com/l/_tPWoSiVtwFTX
https://dl.doubtnut.com/l/_6mg2WbAFvSK7
https://dl.doubtnut.com/l/_coysjBPdrodO


54. Evaluate 

Watch Video Solution

lim
x→

.
π

2

cos x

( − x)π

2

55. Select the correct alternatives out of given four

alternatives in each. 

 is-

Watch Video Solution

lim
x→π

sinx

x − π

56. 

Watch Video Solution

lim
x→ π

4

tan3 x − tanx

cos(x + )π

4

https://dl.doubtnut.com/l/_coysjBPdrodO
https://dl.doubtnut.com/l/_P9ce3ZYsNRGl
https://dl.doubtnut.com/l/_UszvykRG3xlU
https://dl.doubtnut.com/l/_jTWS4gcwtIpO


57. Evaluate the following 

Watch Video Solution

lim
t→ 1

1 − 1
t

sin[π(t − 1)]

58. Evaluate the following limits: 

Watch Video Solution

lim
x→

( − x)tanx
π

2

π

2

59. Let   

Find the value of the constant k, given that 

exists.

Watch Video Solution

f(x) = {
cos x if x ≥ 0

x + k if x < 0.

lim
x→ 0

f(x)

https://dl.doubtnut.com/l/_jTWS4gcwtIpO
https://dl.doubtnut.com/l/_28bBALh5h8l8
https://dl.doubtnut.com/l/_OKIw915g2MMg


Exercise 13 C

1. Evaluate the following limits : 

Watch Video Solution

lim
x→ 0

ex

2. Evaluate the following limits : 

Watch Video Solution

lim
x→ − ∞

ex

3. Evaluate the following limits : 

lim
x→ ∞

e−x

https://dl.doubtnut.com/l/_JVN3nDfviyCL
https://dl.doubtnut.com/l/_aUMVexjj6Rtl
https://dl.doubtnut.com/l/_BePWyUkX6JrM


Watch Video Solution

4. Evaluate the following limits : 

Watch Video Solution

lim
x→ − ∞

2x

5. Evaluate the following limits: 

Watch Video Solution

lim
x→ 0

( )
e4x − 1

x

6. Evaluate the following limits: 

lim
x→ 0

( )
2x − 1

x

https://dl.doubtnut.com/l/_BePWyUkX6JrM
https://dl.doubtnut.com/l/_NYkBxvJ9iWUi
https://dl.doubtnut.com/l/_uICw3FzPw4aw
https://dl.doubtnut.com/l/_4H6ReAUl6HSD


Watch Video Solution

7. Evaluate the following limits: 

Watch Video Solution

lim
x→ 0

( )
32 +x − 9

x

8. Evaluate the following limits: 

Watch Video Solution

lim
x→ 0

( )
e2 +x − e2

x

https://dl.doubtnut.com/l/_4H6ReAUl6HSD
https://dl.doubtnut.com/l/_1HJzAyHRdj9z
https://dl.doubtnut.com/l/_pwW1HeigwGmz


9. Evaluate the following limits: 

Watch Video Solution

lim
x→ 0

( )
ex − x − 1

x

10. Evaluate the following limits : 

Watch Video Solution

lim
x→ 0

ex − sinx − 1
x

11. Evaluate the following limits: 

Watch Video Solution

lim
x→ 0

(e3 +x − sinx − e3)

x

https://dl.doubtnut.com/l/_vOPHcvyj7Dyi
https://dl.doubtnut.com/l/_BrqtAa3eusid
https://dl.doubtnut.com/l/_9DvrvtkuqQ6f


12. Evaluate the following limits : 

Watch Video Solution

lim
x→ 0

ex − esin x

x − sinx

13. Evaluate the following limit: 

Watch Video Solution

( lim )
x→ 5

ex − e5

x −

14. Evaluate the following limits : 

Watch Video Solution

lim
x→ 2

ex − e2

x − 2

https://dl.doubtnut.com/l/_svWP7Nx6uoI7
https://dl.doubtnut.com/l/_5CAZu3UD0Pld
https://dl.doubtnut.com/l/_2yajGI38OFPT
https://dl.doubtnut.com/l/_m9xBVzE8JHNn


15. Evaluate the limits, if exist 

Watch Video Solution

( lim )x→ 3

ex − e3

x − 3

16. Evaluate the following limits: 

Watch Video Solution

lim
x→ 0

( )
ax − bx

x

17. Evaluate the following limits: 

Watch Video Solution

lim
x→ 0

( )
ax − a−x

x

https://dl.doubtnut.com/l/_m9xBVzE8JHNn
https://dl.doubtnut.com/l/_FJhY8EFv4GF6
https://dl.doubtnut.com/l/_VtMrCJdFVF9r


18. Evaluate the following limits : 

Watch Video Solution

lim
x→ 0

(ex − e−x)

19. Evaluate the following limits : 

Watch Video Solution

lim
x→ 0

ex − e−x

x

20. Evaluate the following limits : 

Watch Video Solution

lim
x→ 1

e−x − e− 1

x − 1

https://dl.doubtnut.com/l/_xxwnGdG7OmUw
https://dl.doubtnut.com/l/_UM9xhh4YXt2X
https://dl.doubtnut.com/l/_YU7OGp6gIdHb


21. Evaluate the following limits : 

Watch Video Solution

lim
x→ 1

ex − e−x

ex + e−x

22. Evaluate the following limits : 

.

Watch Video Solution

lim
x→ 0

ex − e−x

sinx

23. Evaluate the following limits : 

, where .

Watch Video Solution

lim
x→ 0

ebx − eax

x
0 < a < b

https://dl.doubtnut.com/l/_4VOnn8LukZIH
https://dl.doubtnut.com/l/_KL7bRIt0cxNb
https://dl.doubtnut.com/l/_N6IpoL5GqYNP


24. Evaluate the following limits : 

Watch Video Solution

lim
x→ 1

logx

x − 1

25. Evaluate the following limits : 

.

Watch Video Solution

lim
x→ 1

x − 1

logx

26. 

Watch Video Solution

lim
x→ 0

ln(1 + 3x)

3x − 1

https://dl.doubtnut.com/l/_PRvNmyNo5YzL
https://dl.doubtnut.com/l/_LrSSdpU57m6K
https://dl.doubtnut.com/l/_um77YmlYwFHB
https://dl.doubtnut.com/l/_kwZmw43Tq5qP


27. Evaluate the following limits : 

.

Watch Video Solution

lim
x→ 0

log(1 + x)

ex − 1

28. Evaluate the following limits : 

Watch Video Solution

lim
x→ 3

logx − log 3

x − 3

29. Evaluate the following limits : 

.

Watch Video Solution

lim
x→ 0

log(3 + x) − log(3 − x)

x

https://dl.doubtnut.com/l/_kwZmw43Tq5qP
https://dl.doubtnut.com/l/_WUnd3hJibb1e
https://dl.doubtnut.com/l/_KA6LypivlmQ3
https://dl.doubtnut.com/l/_IexJAFZMiSaB


30. Evaluate the following limits : .

Watch Video Solution

lim
x→ ∞

sin( )a

2x

sin( )b

2x

31. Evaluate the following limits : 

Watch Video Solution

lim
x→ 0

[ − ]
1

x

log(1 + x)

x2

32. Evaluate the following limits : 

.

Watch Video Solution

lim
x→ 2

3x + 33 −x − 12

33 −x − 3
x

2

https://dl.doubtnut.com/l/_IexJAFZMiSaB
https://dl.doubtnut.com/l/_rr9uLaa4Z9dK
https://dl.doubtnut.com/l/_5XHANAQtiWmx
https://dl.doubtnut.com/l/_RNpvnZOfkfkA


33. Evaluate the following limits : 

Watch Video Solution

lim
x→ 0

esin x − 1

x

34. Evaluate the following limits: 

Watch Video Solution

lim
x→ 0

(etan x − 1)

x

35. Evaluate the following limits : 

Watch Video Solution

lim
x→ 0

esin x − 1

sinx

https://dl.doubtnut.com/l/_RNpvnZOfkfkA
https://dl.doubtnut.com/l/_g7bsBp8payf2
https://dl.doubtnut.com/l/_hybIHbMcPUxY


36. Evaluate the following limits: 

Watch Video Solution

lim
x→ 0

(etan x − 1)

tanx

37. Evaluate the following limits : 

Watch Video Solution

lim
x→ π

2

esin x − 1
sinx

38. Evaluate the following limits : 

Watch Video Solution

lim
x→ π

2

ecos x − 1
cos x

https://dl.doubtnut.com/l/_hkXIwRN226y8
https://dl.doubtnut.com/l/_ZVlMv8DWPB4O
https://dl.doubtnut.com/l/_eY6sGioDeGeu


39. Evaluate the following limits : 

Watch Video Solution

lim
x→ 0

esin 2x − esin x

x

40. Evaluate the following limits : 

Watch Video Solution

lim
x→ 0

( )
ex − e−x

sinx

41. Evaluate the following limits : 

Watch Video Solution

lim
x→ 0

x(e2 +x − e2)

1 − cos x

https://dl.doubtnut.com/l/_eY6sGioDeGeu
https://dl.doubtnut.com/l/_S7cdC2LTfIup
https://dl.doubtnut.com/l/_WXuZMf8aUcnB
https://dl.doubtnut.com/l/_TOU6MA3U6MGV


42. Evaluate the following limits : 

.

Watch Video Solution

lim
x→ 0

x(2x − 1)

1 − cos x

43. Evaluate the following limits : 

Watch Video Solution

lim
x→ π

2

2− cos x − 1

x(x − )π

2

44. Evaluate the following limits : 

.lim
x→ 0

√1 + x − 1

log(1 + x)

https://dl.doubtnut.com/l/_TOU6MA3U6MGV
https://dl.doubtnut.com/l/_LgnB3tDoqIOT
https://dl.doubtnut.com/l/_qUtfaiUhPMtz
https://dl.doubtnut.com/l/_rxGnFXlgONee


Watch Video Solution

45. Evaluate

Watch Video Solution

lim
x→ 0

.
2x − 1

√1 + x − 1

46. Evaluate the following limit: 

Watch Video Solution

( lim )x→ 0

5x − 1

√4 + x − 2

47. 

Watch Video Solution

lim
x→ 0

tan( + x) =
π

4

1
x

https://dl.doubtnut.com/l/_rxGnFXlgONee
https://dl.doubtnut.com/l/_0frSbyMKzick
https://dl.doubtnut.com/l/_jlrViNkSdpqo
https://dl.doubtnut.com/l/_hkfbw3INYOcx


Exercise 13 D

1. Find the derivative at x = 2 of the function .

Watch Video Solution

f(x) = 4x

2. If , then �nd 

, using limit process only once.

Watch Video Solution

f(x) = x2 − 19x + 18

f ′ (2), f ′ (1)  and f ′ (10)

3. Show that the derivative of the function  given by

 , at  and  are

equal.

f

f(x) = 2x3 − 9x2 + 12x + 9 x = 1 x = 2

https://dl.doubtnut.com/l/_kOyQs5C4bOBg
https://dl.doubtnut.com/l/_RC0gLDVWuEtz
https://dl.doubtnut.com/l/_KveJvzgE8PgW


Watch Video Solution

4. For the function , show that 

.

Watch Video Solution

f, f(x) = x2 − 4x + 7

f' (5) = 2f'( )
7
2

5. Given , where 'a' is a constant, �nd  by

the delta method. Hence �nd .

Watch Video Solution

f(x) = ax2 f ′ (x)

f ′ (2)

6. Given , use the delta method to �nd .

Hence, �nd .

h(r) = πr2 h ′ (r)

h ′( )  and h ′ (π)
5

2

https://dl.doubtnut.com/l/_KveJvzgE8PgW
https://dl.doubtnut.com/l/_r0JxmV0xAerW
https://dl.doubtnut.com/l/_aMQ2ri2lUdZV
https://dl.doubtnut.com/l/_DyaSpwX9HkzR


Watch Video Solution

7. If y = 2x, �nd  from �rst principles.

Watch Video Solution

dy

dx

8. If , �nd  from �rst principles.

Watch Video Solution

f(x) = (x − 1)2
f ′

9. If , �nd 

Watch Video Solution

f(x) = 3x2 + 5x − 1 f ′ (x)

https://dl.doubtnut.com/l/_DyaSpwX9HkzR
https://dl.doubtnut.com/l/_8UYVSXUn3bIJ
https://dl.doubtnut.com/l/_QPkNsZ2zlxn7
https://dl.doubtnut.com/l/_LbF2h2poyJPb
https://dl.doubtnut.com/l/_Hij6JHKJm2Zo


10. Let , where 'a' is constant. Find  by the

delta method and �nd .

Watch Video Solution

y = ax2 + 3
dy

dx

[ ]
x= − 1

dy

dx

11. Find, from �rst principles, the derivative of the

following w.r.t. x : 

-x

Watch Video Solution

12. Find, from �rst principles, the derivative of the

following w.r.t. x : 

W t h Vid S l ti

( − x)
− 1

https://dl.doubtnut.com/l/_Hij6JHKJm2Zo
https://dl.doubtnut.com/l/_D7CF7a7UKplP
https://dl.doubtnut.com/l/_ZziPG6yCG3XO


Watch Video Solution

13. Find, from �rst principles, the derivative of the

following w.r.t. x : 

Watch Video Solution

x3

14. Find, the derivative of the following w.r.t. x : 

Watch Video Solution

x
− 3

4

https://dl.doubtnut.com/l/_ZziPG6yCG3XO
https://dl.doubtnut.com/l/_309gRENRojjV
https://dl.doubtnut.com/l/_MhxZJ1eKe3MZ


15. Find, from �rst principles, the derivative of the

following w.r.t. x : 

Watch Video Solution

(3x) − 3
2

16. Find, from �rst principles, the derivative of the

following w.r.t. x : 

Watch Video Solution

, x ≠ 0
1

x

17. Find, from �rst principles, the derivative of the

following w.r.t. x : 

https://dl.doubtnut.com/l/_BaiIagt9wdU9
https://dl.doubtnut.com/l/_YllkOJAWFenT
https://dl.doubtnut.com/l/_YuKfC3JxGw2h


Watch Video Solution

√x

18. Find, the derivative of the following w.r.t. x : 

Watch Video Solution

√x +
1

√x

19. Find, from �rst principles, the derivative of the

following w.r.t. x : 

Watch Video Solution

x2 + 2

x + 2

https://dl.doubtnut.com/l/_YuKfC3JxGw2h
https://dl.doubtnut.com/l/_XbvFGMyQ0uYc
https://dl.doubtnut.com/l/_08Ne70QmmHHt
https://dl.doubtnut.com/l/_FFKGQhqjmJu9


20. Di�erentiate the following by delta method : 

Watch Video Solution

(x − 1)(x − 2)

21. Di�erentiate the following by : 

Watch Video Solution

(x + 1)(x + 2)(x + 3)

22. Di�erentiate the following from ab-initio (or from

de�nition) : 

Watch Video Solution

x + (x ≠ 0)
1

x

https://dl.doubtnut.com/l/_FFKGQhqjmJu9
https://dl.doubtnut.com/l/_fkVjOHZCsHR0
https://dl.doubtnut.com/l/_9hRaMVZLZk0T


23. Di�erentiate the following from ab-initio (or from

de�nition) : 

Watch Video Solution

x − (x ≠ 0)
1

x

24. Di�erentiate the following from ab-initio (or from

de�nition) : 

Watch Video Solution

, x ≠ − 3
x − 2

x + 3

https://dl.doubtnut.com/l/_9hRaMVZLZk0T
https://dl.doubtnut.com/l/_xHz0wwgFNqXM
https://dl.doubtnut.com/l/_nuBukqe1f0uH


25. Di�erentiate the following from ab-initio (or from

de�nition) : 

Watch Video Solution

, x ≠ 0
x2 + 1

x

26. Di�erentiate each of the following from �rst principle:

Watch Video Solution

2x + 3

x − 2

27. Di�erentiate the following from ab-initio (or from

de�nition) : 

, x ≠ 0
x2 − 6

3x

https://dl.doubtnut.com/l/_o6YcjWhucOnA
https://dl.doubtnut.com/l/_LeU8CEeccKqy
https://dl.doubtnut.com/l/_n1JTGBaOT0NH


Exercise 13 E

Watch Video Solution

28. Di�erentiate each of the following from �rst principle:

Watch Video Solution

(x + 2)3

1. Find the derivatives of the following (1-3) functions : 

f(x) = a

Watch Video Solution

https://dl.doubtnut.com/l/_n1JTGBaOT0NH
https://dl.doubtnut.com/l/_8XL3LazBahBK
https://dl.doubtnut.com/l/_PRyoUtswepHH


2. Find the derivatives of the following (1-3) functions : 

Watch Video Solution

f(x) = π

3. Find the derivatives of the following (1-3) functions : 

f(x) = x+a

Watch Video Solution

4. Find the derivatives of the following (1-3) functions : 

Watch Video Solution

f(x) = (ax + b)n

https://dl.doubtnut.com/l/_gtAN3lyx15U7
https://dl.doubtnut.com/l/_2ScOVONo2NWG
https://dl.doubtnut.com/l/_ErQuYs20Gw8V


5. Find the derivatives of the following (1-3) functions : 

Watch Video Solution

f(x) = 2x −
3

4

6. Find the derivatives of the following (1-3) functions : 

Watch Video Solution

f(x) = x3 + 4x2 + 3x + 2

7. Find the derivatives of the following (1-3) functions : 

Watch Video Solution

y = x2

https://dl.doubtnut.com/l/_Fu50a3nPFBsf
https://dl.doubtnut.com/l/_AWOQz88Nzq8u
https://dl.doubtnut.com/l/_u75R1uJRxcIh


8. Find the derivatives of the following (1-3) functions : 

Watch Video Solution

y = x75

2

9. For each of the following functions, evaluate the

derivative at the indicated value (s) : 

Watch Video Solution

f(x) = x, x = 1

10. For each of the following functions, evaluate the

derivative at the indicated value (s) : 

f(x) = 99x, x = 100

https://dl.doubtnut.com/l/_oOuqOMCjFAEl
https://dl.doubtnut.com/l/_NnGyqqoYXDsd
https://dl.doubtnut.com/l/_8obJEVpheYwB


Watch Video Solution

11. For each of the following functions, evaluate the

derivative at the indicated value (s) : 

Watch Video Solution

f(x) = x2 − 2, x = 10

12. For each of the following functions, evaluate the

derivative at the indicated value (s) : 

Watch Video Solution

f(x) = 3, x = 0, 3

https://dl.doubtnut.com/l/_8obJEVpheYwB
https://dl.doubtnut.com/l/_miBnaZjWewoL
https://dl.doubtnut.com/l/_uHoDyRBn0Cep


13. Find 'a' if , where 

Watch Video Solution

f ′ (a) = 0 f(x) = x3 − 3x2 + 3x − 1

14. If , prove that .

Watch Video Solution

f(x) = αxn α =
f ′ (1)

n

15. Prove from �rst principles, that .

Watch Video Solution

(αxn) = αnxn− 1d

dx

https://dl.doubtnut.com/l/_Z5psNNUUQkRG
https://dl.doubtnut.com/l/_yO6eoxR3UPU4
https://dl.doubtnut.com/l/_ZVcjA4DhIYZT


Exercise 13 F

16. Use the delta method to �nd the derivative of

. Hence �nd .

Watch Video Solution

f(x) = x4 f ′( − )  and f ′ (0)
1

2

17. If  show that 

Watch Video Solution

y = 1 = + + + + ,
x

1!

x2

2!

x3

3!

xn

n !

− y + = 0.
dy

dx

xn

n !

1. Find the derivatives of the following functions (1-3) at

any point of their domains : 

https://dl.doubtnut.com/l/_Cwman5gLZTyS
https://dl.doubtnut.com/l/_7Z54UwcZP9Ub
https://dl.doubtnut.com/l/_N7aOqTzE4R1D


Watch Video Solution

y = , c ≠ 0
ax + b

c

2. Find the derivatives of the following functions (1-3) at

any point of their domains : 

Watch Video Solution

y = (x − )
21

x

3. Find the derivatives of the following functions (1-3) at

any point of their domains : 

Watch Video Solution

y = ax3 + bx2 + cx + d

https://dl.doubtnut.com/l/_N7aOqTzE4R1D
https://dl.doubtnut.com/l/_JFomSJo1WEJl
https://dl.doubtnut.com/l/_xtooeNu5O2ge


4. Find the derivatives of the following functions (1-3) at

any point of their domains : 

Watch Video Solution

y = x7 + x5 − x3 + 5
1

7

1

5

2

3

5. Find the derivatives of the following functions (1-3) at

any point of their domains : 

Watch Video Solution

f(x) = x4 + 7x3 + 8x2 + 3x + 2

6. Find the derivatives of the following functions (1-3) at

any point of their domains : 

https://dl.doubtnut.com/l/_mjBM1ozYsGiC
https://dl.doubtnut.com/l/_jJr4DIkimjQ1
https://dl.doubtnut.com/l/_mzdTBiEXTv7T


Watch Video Solution

f(x) = 3x6 −
x4

4

7. Find the derivatives of the following functions (1-3) at

any point of their domains : 

Watch Video Solution

u = − + t
t5

5

t3

3

8. Find the derivatives of the following functions (1-3) at

any point of their domains : 

Watch Video Solution

G(t) = − 2t10 + 1 − t3 + 7t5

https://dl.doubtnut.com/l/_mzdTBiEXTv7T
https://dl.doubtnut.com/l/_XwCYixNCBdEE
https://dl.doubtnut.com/l/_mHGqxExIhxdP


9. Let . Find .

Watch Video Solution

f(x) = 3x3 + 7x5 f ′ (2)

10. Let . Find .

Watch Video Solution

f(x) = − + x − 16
x3

3

x2

2
f ′ (0), f ′ ( − 1)

11. Given .  

Hence, �nd  at t = 0, 1, 2.

Watch Video Solution

u = 7t4 − 2t3 − 8t − 5,  find 
du

dt
du

dt

https://dl.doubtnut.com/l/_Lmr7wyMwAp3d
https://dl.doubtnut.com/l/_TA4qvtxhfAQb
https://dl.doubtnut.com/l/_aEu7GYoJqqi7


12. Let . Find .

Watch Video Solution

H(y) = 2y4 − 6y3 + 2y − 4 H ′ (2)

13. Let . Find .

Watch Video Solution

G(u) = 2 − u3 +
u5

5
G ′ ( − 2)

14. If  What is 

Watch Video Solution

f(x) = mx + candf(0) = f ′ (0) = 1.

f(2) ?

https://dl.doubtnut.com/l/_5srSHmRV0QdB
https://dl.doubtnut.com/l/_nlTmMBEdOd4T
https://dl.doubtnut.com/l/_t42uaBi9Ocxv


Exercise 13 G

15. Find the derivative of

for some �xed

real number a.

Watch Video Solution

xn + axn− 11 + a2xn− 2 +

.

.

.
+ an− 1x + an

1. Find the derivatives of the following at any point of their

domains : 

Watch Video Solution

f(x) = (x − a)(x − b)

https://dl.doubtnut.com/l/_pCg8HbflHLLj
https://dl.doubtnut.com/l/_Wb6WAOIUYGKl


2. Find the derivative of the following functions (it is to be

understand that a,b,c,d,p,q,r and s are �xed non-zero

constants and m and n are integers): 

Watch Video Solution

(ax + b)n(cx + d)m

3. Find the derivatives of the following at any point of

their domains : 

Watch Video Solution

f(x) = (x2 − 5x + 6)(x3 + 2)

https://dl.doubtnut.com/l/_rTu9as9mqkxq
https://dl.doubtnut.com/l/_6gbFPPMU9qbC


4. Find the derivatives of the following at any point of

their domains : 

Watch Video Solution

G(x) = (5x3 + 3x − 1)(x − 1)

5. Find the derivatives of the following at any point of

their domains : 

Watch Video Solution

f(x) = (x2 + 2)
2

6. Find the derivatives of the following at any point of

their domains : 

https://dl.doubtnut.com/l/_aoHva1VIgLh8
https://dl.doubtnut.com/l/_x7ORLXGEa673
https://dl.doubtnut.com/l/_TAZzfZ75NH73


Watch Video Solution

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

7. Find the derivatives of the following at any point of their

domains : 

Watch Video Solution

f(x) = (x + 1)3

8. Find the derivatives of the following at any point of

their domains : 

Watch Video Solution

f(x) = (x2 + 2)(x3 − 3x2 + 4)(x4 − 1)

https://dl.doubtnut.com/l/_TAZzfZ75NH73
https://dl.doubtnut.com/l/_4GwfWUtkikts
https://dl.doubtnut.com/l/_kwZteoUK7SO7


9. Find the derivatives of the following at any point of

their domains : 

Watch Video Solution

f(x) = , x ≠ 0
1

x

10. Find the derivatives of the following at any point of

their domains : 

Watch Video Solution

f(x) = , x ≠ 0
1

√3x3

11. Find the derivatives of the following at any point of

their domains : 

https://dl.doubtnut.com/l/_7J0sseyB9chf
https://dl.doubtnut.com/l/_SELpPewL43t8
https://dl.doubtnut.com/l/_KJGS8pXV0nRO


Watch Video Solution

f(x) = (ax2 + b)
2

12. Find the derivatives of the following at any point of

their domains : 

Watch Video Solution

x + 1

x

13. Find the derivatives of the following at any point of

their domains : 

Watch Video Solution

f(x) =
x − a

x − b

https://dl.doubtnut.com/l/_KJGS8pXV0nRO
https://dl.doubtnut.com/l/_je9HmnQIa18G
https://dl.doubtnut.com/l/_qBZX236Qpjus


14. Find the derivatives of the following at any point of

their domains : 

Watch Video Solution

f(x) =
ax + b

cx + d

15. Find the derivatives of the following at any point of

their domains : 

Watch Video Solution

g(x) =
1 + 1

x

1 − 1
x

16. Di�erentiate the following function with respect of

x :
px2 + qx + r

ax + b

https://dl.doubtnut.com/l/_FplVVRbBxDlz
https://dl.doubtnut.com/l/_KcifWfasTm1N
https://dl.doubtnut.com/l/_qyXFHf6BFsaB


Watch Video Solution

17. Find the derivatives of the following (9-10) at any point

of their domains : 

Watch Video Solution

f(x) = x3(5 + 3x)

18. Find the derivatives of the following (9-10) at any point

of their domains : 

Watch Video Solution

f(x) = x5(3 − 6x− 9)

https://dl.doubtnut.com/l/_qyXFHf6BFsaB
https://dl.doubtnut.com/l/_5WddUjTu8bux
https://dl.doubtnut.com/l/_M3jAualr2k0O


19. Find the derivatives of the following (9-10) at any point

of their domains : 

Watch Video Solution

f(x) = x− 4(3 − 4x− 5)

20. Find the derivatives of the following (9-10) at any point

of their domains : 

Watch Video Solution

f(x) = , x ≠ 0
(x + 5)(2x2 − 1)

x

21. Find the derivatives of the following (9-10) at any point

of their domains : 

https://dl.doubtnut.com/l/_Z9yvtDGMxQZs
https://dl.doubtnut.com/l/_LlNK3n9jiCkD
https://dl.doubtnut.com/l/_9MX53lj6MgRY


Exercise 13 H

Watch Video Solution

H(x) = , x ≠ 3, 4
(x − 1)(x − 2)

(x − 3)(x − 4)

22. Find the derivative of : 

Watch Video Solution

f(x) =
2x + 3

x − 2

23. Di�erentiate  and �nd the value of the

derivative at x = 0.

Watch Video Solution

x + 2

x2 − 3

https://dl.doubtnut.com/l/_9MX53lj6MgRY
https://dl.doubtnut.com/l/_DFIuseLLqUdM
https://dl.doubtnut.com/l/_xtp2qdfQ0Oqb


1. Find the derivatives of the following : 

Watch Video Solution

sin 2x
1
2

2. Find the derivative of  with respect to 'x'

Watch Video Solution

sin2
x

3. Find the derivatives of the following : 

Watch Video Solution

sinx cos x

https://dl.doubtnut.com/l/_eEKIIZXeI3mP
https://dl.doubtnut.com/l/_XeJlQkeS1hw1
https://dl.doubtnut.com/l/_isBJkSPuTvHI
https://dl.doubtnut.com/l/_hQ25ms7thioA


4. Find the derivatives of the following : 

Watch Video Solution

− + cos x
a

x4

b

x2

5. Find the derivatives of the following : 

Watch Video Solution

sin(x + a)

cos x

6. Find the derivatives of the following : 

Watch Video Solution

5 secx + 4 cos x

https://dl.doubtnut.com/l/_hQ25ms7thioA
https://dl.doubtnut.com/l/_hidGr3A85d8y
https://dl.doubtnut.com/l/_UgMkMnznODpx
https://dl.doubtnut.com/l/_hpHW5q8xgTRL


7. 

Watch Video Solution

a + b sinx

c + d cos x

8. 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

x

1 + tanx

9. Find the derivative of the following functions (it is to be

understand that a,b,c,d,p,q,r and s are �xed non-zero

constants and m and n are integers): 

sinx + cos x

sinx − cos x

https://dl.doubtnut.com/l/_hpHW5q8xgTRL
https://dl.doubtnut.com/l/_xfPtj8YVhQxn
https://dl.doubtnut.com/l/_qdY1deESY02N


Watch Video Solution

10. Find the derivatives of the following : 

Watch Video Solution

x

sinn
x

11. Find the derivatives of the following : 

Watch Video Solution

sinx sin 2x

12. Find the derivatives of the following : 

(x2 + 2)cos x

https://dl.doubtnut.com/l/_qdY1deESY02N
https://dl.doubtnut.com/l/_3mbUfPLyuit8
https://dl.doubtnut.com/l/_pkzd759mKeLz
https://dl.doubtnut.com/l/_yGExVcqTH9rb


Watch Video Solution

13. Find the derivatives of the following : 

Watch Video Solution

(x2 − 5x + 6)secx

14. Find the derivatives of the following : 

Watch Video Solution

x3 + sinx

15. Find the derivative of the following functions (it is to

be understand that a,b,c,d,p,q,r and s are �xed non-zero

https://dl.doubtnut.com/l/_yGExVcqTH9rb
https://dl.doubtnut.com/l/_GVWOkAP1cXha
https://dl.doubtnut.com/l/_yxhjdRKgukMd
https://dl.doubtnut.com/l/_QBmBW6VMdoQZ


constants and m and n are integers): 

Watch Video Solution

(x + secx)(x − tanx)

16. Use delta method to �nd the derivatives of the

following : 

Watch Video Solution

cos(3x + 5)

17. Use delta method to �nd the derivatives of the

following : 

Watch Video Solution

sinx + cos x

https://dl.doubtnut.com/l/_QBmBW6VMdoQZ
https://dl.doubtnut.com/l/_v8hGmvMbibDs
https://dl.doubtnut.com/l/_gJmBrNCOd7xc


18. Use delta method to �nd the derivatives of the

following : 

Watch Video Solution

tan 2x

19. Use delta method to �nd the derivatives of the

following : 

Watch Video Solution

tan(3x + 1)

20. Use delta method to �nd the derivatives of the

following : 

https://dl.doubtnut.com/l/_M1sykDdXkEzY
https://dl.doubtnut.com/l/_TkIEnwrugGr9
https://dl.doubtnut.com/l/_HZqiT7epjmCN


Watch Video Solution

sec(2x − 1)

21. Use delta method to �nd the derivatives of the

following : 

Watch Video Solution

√sinx

22. Find  when :  

Watch Video Solution

dy

dx

y =
x + tanx

tanx

https://dl.doubtnut.com/l/_HZqiT7epjmCN
https://dl.doubtnut.com/l/_h2LpH7jnwTup
https://dl.doubtnut.com/l/_eH7qKxCmaYxp


Objective Type Questions A Multiple Choice Questions

23. Find  when :  

Watch Video Solution

dy

dx

y =
cos x

1 + sinx

24. If , prove that .

Watch Video Solution

y =
1 − tanx

1 + tanx
=

dy

dx

−2

1 + sin 2x

1.  is equal to :

A. 0

lim
x→ 0

sinx

1 + cos x

https://dl.doubtnut.com/l/_9eImrQVT8VbM
https://dl.doubtnut.com/l/_94FD90JQl66j
https://dl.doubtnut.com/l/_WFwRPIXz83yp


B. 

C. 1

D. -1

Answer: B

Watch Video Solution

1

2

2.  is equal to :

A. 0

B. -1

C. 1

D. does not exist

lim
x→ π

2

1 − sinx

cos x

https://dl.doubtnut.com/l/_WFwRPIXz83yp
https://dl.doubtnut.com/l/_C9d0PVhpzfaR


Answer: A

Watch Video Solution

3.  is equal to :

A. 1

B. -1

C. 0

D. does not exist

Answer: C

Watch Video Solution

lim
x→ 0

|0|

x

https://dl.doubtnut.com/l/_C9d0PVhpzfaR
https://dl.doubtnut.com/l/_PSCGrmlFmvqP
https://dl.doubtnut.com/l/_1XF5Ev6UOaMm


4. If   b. 1 c. 0

d. 

A. 0

B. 1

C. -1

D. 

Answer: B

Watch Video Solution

f(x) = x s i n x\ t h e n\ fprime^(pi /2) =
1

2

−1

1

2

5. If  then  is equal

to  b.  c. 50 d. 0

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

2

x100

100
f ′ (1)

1

100
100

https://dl.doubtnut.com/l/_1XF5Ev6UOaMm
https://dl.doubtnut.com/l/_EhFzC1IHJQYx


A. 

B. 100

C. does not exist

D. 0

Answer: B

Watch Video Solution

1

100

6.  is :

A. 0

B. 1

C. -1

lim
x→ 0

tanx

x

https://dl.doubtnut.com/l/_EhFzC1IHJQYx
https://dl.doubtnut.com/l/_syoDy43zco9F


D. Not de�ned

Answer: B

Watch Video Solution

7. Evaluate 

A. 0

B. 1

C. 

D. None of these

Answer: C

Watch Video Solution

lim
x→ 0

1 − cos x

x2

1

2

https://dl.doubtnut.com/l/_syoDy43zco9F
https://dl.doubtnut.com/l/_1pNDUFuD1hpa


8.  is :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(secx)
d

dx

tanx

tanx. secx

−cot2 x

cos ecx

9. What is  equal to ?

A. 0

lim
x→ 0

1 − cos x

x

https://dl.doubtnut.com/l/_1pNDUFuD1hpa
https://dl.doubtnut.com/l/_9Q7e66J7XWcm
https://dl.doubtnut.com/l/_baKe24HvV95p


B. 1

C. 

D. None of these

Answer: A

Watch Video Solution

1

2

10.  is :

A. 

B. 

C. 

D. None of these

(cot x)
d

dx

tanx

−cos ec2x

−cos ecx cot x

https://dl.doubtnut.com/l/_baKe24HvV95p
https://dl.doubtnut.com/l/_0YmRKqkOeorP


Answer: B

Watch Video Solution

11.  is equal to

A. 

B. 2

C. 0

D. 1

Answer: A

Watch Video Solution

( lim )x→ 0

√1 + x − 1

x

1

2

https://dl.doubtnut.com/l/_0YmRKqkOeorP
https://dl.doubtnut.com/l/_LdCzN1SwANsw
https://dl.doubtnut.com/l/_AWPtSJq4kEsh


12.  is equal to :

A. log a

B. log x

C. 

D. None of these

Answer: A

Watch Video Solution

lim
x→ 0

ax − 1
x

log
1

a

13. The value of  is :

A. 1

B. 2

lim
x→ 0

e4x − 1
x

https://dl.doubtnut.com/l/_AWPtSJq4kEsh
https://dl.doubtnut.com/l/_PQ7HhofK5IhF


C. 4

D. 3

Answer: C

Watch Video Solution

14. For any positive integer 

A. 

B. 

C. 

D. n

Answer: C

lim
x→ a

=
xn − an

x − a

xn− 1

nxn− 1

nan− 1

https://dl.doubtnut.com/l/_PQ7HhofK5IhF
https://dl.doubtnut.com/l/_aE7JdfzDtkIT


Watch Video Solution

15. The derivatives of  is equal to :

A. 2

B. 

C. 

D. 1

Answer: A

Watch Video Solution

2x −
5

4

3

4

−3

4

16. If , they  is equal to :y = (ax + b)n
dy

dx

https://dl.doubtnut.com/l/_aE7JdfzDtkIT
https://dl.doubtnut.com/l/_SdTNO4HpH0g4
https://dl.doubtnut.com/l/_iWZcRdNnIu6t


A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

n(ax + b)
n− 1

a

n(ax + b)
n− 1

na(ax + b)
n− 1

17. 

A. 0

B. 1

C. 2

lim
x→ 0

sin 4x
sin 2x

https://dl.doubtnut.com/l/_iWZcRdNnIu6t
https://dl.doubtnut.com/l/_R2RLeTT17nXF


D. 3

Answer: C

Watch Video Solution

18. The value of  is

A. 0

B. 1

C. -1

D. None of these

Answer: B

Watch Video Solution

lim
x→ 0

( )
ex − 1

x

https://dl.doubtnut.com/l/_R2RLeTT17nXF
https://dl.doubtnut.com/l/_RKPUIyjnHJ0h


19.  is :

A. 1

B. 0

C. 

D. None of these

Answer: C

Watch Video Solution

lim
x→ 0

tanx

x

∞

20. The value of  is :lim
x→ 0

e2x − 1

x

https://dl.doubtnut.com/l/_RKPUIyjnHJ0h
https://dl.doubtnut.com/l/_ELHgNj3Snn7N
https://dl.doubtnut.com/l/_CU97LEOYpp56


A. -2

B. 

C. 

D. 2

Answer: D

Watch Video Solution

1

2

∞

21. 

A. 

B. 

C. 1

lim
x→ 0

, a, b ≠ 0
sinax

sin bx

a

b

b

a

https://dl.doubtnut.com/l/_CU97LEOYpp56
https://dl.doubtnut.com/l/_lG5LofCVp489


D. 

Answer: A

Watch Video Solution

−
b

a

22. 

A. 1

B. 10

C. 0

D. None of these

Answer: A

Watch Video Solution

lim
x→ − 1

[1 + x + x2 + ... + x10]

https://dl.doubtnut.com/l/_lG5LofCVp489
https://dl.doubtnut.com/l/_zN4ponIWbgHC


23. 

A. ab

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

lim
x→ 0

sinax

bx

b

a

a

b

24. ( lim )x→ 1 , a + b + c ≠ 0
ax2 + bx + c

cx2 + bx + a

https://dl.doubtnut.com/l/_zN4ponIWbgHC
https://dl.doubtnut.com/l/_A3OSQaoNPKft
https://dl.doubtnut.com/l/_MbSoHiUT4Ppg


A. 

B. 1

C. abc

D. 2

Answer: B

Watch Video Solution

a + b + c

25. If 

A. 

B. 

C. 

f(x) = 2x2,  find :
f(3 ⋅ 8) − f(4)

3 ⋅ 8 − 4

1 ⋅ 56

156

15 ⋅ 6

https://dl.doubtnut.com/l/_MbSoHiUT4Ppg
https://dl.doubtnut.com/l/_ryILQcDyBQjW


Objective Type Questions B Fill In The Blanks

D. 

Answer: D

Watch Video Solution

0 ⋅ 156

1. 

Watch Video Solution

lim
x→ 0

= ………………. . .
sinx

x

2. 

Watch Video Solution

lim
x→ 0

= ………………. . .
tanx

x

https://dl.doubtnut.com/l/_ryILQcDyBQjW
https://dl.doubtnut.com/l/_8LNsUArdRNgd
https://dl.doubtnut.com/l/_VSEkLzAjtJPN


3. 

Watch Video Solution

lim
x→ a

= n ⋅ an− 1xn − an

x − a

4. If , then 

Watch Video Solution

f(x) = x3 − 27

f ′ (x) = ……………………….

5. If , then 

Watch Video Solution

f(x) = 4x3 + 7

f ′ (x) = …………………. .

https://dl.doubtnut.com/l/_sgGvE3Dr7q5h
https://dl.doubtnut.com/l/_iTEzOtCyKJJr
https://dl.doubtnut.com/l/_DPp60GpDbzjT


6. If , then 

Watch Video Solution

f(x) = 4x3 − 1

f ′ (x) = …………………. .

7. 

Watch Video Solution

(√x) = ………………………. .
d

dx

8. 

Watch Video Solution

lim
x→ 3

= …………………
x3 − 4x − 15

x3 + x2 − 6x − 18

https://dl.doubtnut.com/l/_3gzrC7mHnjV3
https://dl.doubtnut.com/l/_eIvmOBqRMStU
https://dl.doubtnut.com/l/_FT8cGalxYUi0


9. 

Watch Video Solution

lim
x→ 0

1 − cos 4x
1 − cos 6x

10. 

Watch Video Solution

lim
x→ 0

= …………………. . .
3x − 2x

x

11. If  is de�ned by  �nd 

Watch Video Solution

f f(x) = x2, f ′ (2).

12. 

W t h Vid S l ti

(x sinx) = ……………………. .
d

dx

https://dl.doubtnut.com/l/_Yc71PFnbJkaM
https://dl.doubtnut.com/l/_bfgTjXXLIJjb
https://dl.doubtnut.com/l/_WchFA57VSpI5
https://dl.doubtnut.com/l/_zTSJ8Ip9pX99


Watch Video Solution

13.  .

Watch Video Solution

(x cos ecx) = ……………………
d

dx

14. 

Watch Video Solution

(x5 cot x) = …………………. .
d

dx

15. 

Watch Video Solution

(sinn x) = …………………. .
d

dx

https://dl.doubtnut.com/l/_zTSJ8Ip9pX99
https://dl.doubtnut.com/l/_CiA5Y4Z5WCkl
https://dl.doubtnut.com/l/_J1TFDfSqANeK
https://dl.doubtnut.com/l/_dCsM2FaUatkU


Objective Type Questions C True False Questions

1. For any positive integer 

Watch Video Solution

lim
x→ a

= nan− 1xn − an

x − a

2. Prove that  measured in radians)

Watch Video Solution

lim
θ→ 0

= 1(θ
sin θ

θ

3. 

Watch Video Solution

lim
r→ 1

πr2

https://dl.doubtnut.com/l/_F9ExEVOUoyLx
https://dl.doubtnut.com/l/_WIREbT7mSDgA
https://dl.doubtnut.com/l/_Xy5hibwD1w1z


4. Prove that 

Watch Video Solution

(secx) = secx tanx.
d

dx

5. Prove that 

Watch Video Solution

(cos ecθ) = − cos ecθ cot θ.
d

dx

6. State Whether it is true or false. 

Watch Video Solution

(cot x) = sec2 x.
d

dx

7. If  then the value of f(x) isf' (x) = x + ,
1

x

https://dl.doubtnut.com/l/_L0eSx00jk2lG
https://dl.doubtnut.com/l/_2p94wt5TPjHo
https://dl.doubtnut.com/l/_V2nVe8ot4K2Y
https://dl.doubtnut.com/l/_fRdxdhZEWwu8


Objective Type Questions D Very Short Answer Type

Questions

Watch Video Solution

1. Evaluate : .

Watch Video Solution

lim
x→ 2

4x + 3
x + 2

2. Evaluate : .

Watch Video Solution

lim
x→ 4

4x + 3

x − 2

3. lim
x→ − 1

x10 + x5 + 1
x − 1

https://dl.doubtnut.com/l/_fRdxdhZEWwu8
https://dl.doubtnut.com/l/_dV1BDI5XaOhX
https://dl.doubtnut.com/l/_ZtpoSZAID3sK
https://dl.doubtnut.com/l/_7LSqU4bmBOSt


Watch Video Solution

4. 

Watch Video Solution

( lim )x→ 3

x4 − 81

2x2 − 5x − 3

5. Evaluate 

Watch Video Solution

lim
x→ 1

( ).
1 − x− 1 / 3

1 − x− 2 / 3

6. 

Watch Video Solution

lim
x→ 0

sin 3x + 7x

4x + sin 2x

https://dl.doubtnut.com/l/_7LSqU4bmBOSt
https://dl.doubtnut.com/l/_tn0N5QFqUAFP
https://dl.doubtnut.com/l/_gvmIXWDOCsZd
https://dl.doubtnut.com/l/_E8hVGuzxr5c6
https://dl.doubtnut.com/l/_z0hjiAJdJ5UM


7. 

Watch Video Solution

lim
x→ 0

sin 5x

tan 3x

8. Evaluate : 

Watch Video Solution

lim
x→ 0

1 − cos 2x

3x2

9. 

Watch Video Solution

lim
x→ 0

3 sinx − sin 3x

x3

10. Evaluate: 

Watch Video Solution

lim
x→ 0

sin 3x

sin 7x

https://dl.doubtnut.com/l/_z0hjiAJdJ5UM
https://dl.doubtnut.com/l/_XHni3i4Su71y
https://dl.doubtnut.com/l/_4OaCX3PWWbIh
https://dl.doubtnut.com/l/_EZcoEizLjzLt


11. Compute 

Watch Video Solution

( lim )x→ 0

e3x − 1

x

12. Evaluate : .

Watch Video Solution

lim
x→ 0

22 +x − 9
x

13. If .

Watch Video Solution

g(t) = 1 − 4t2,  find g ′ (1)

https://dl.doubtnut.com/l/_EZcoEizLjzLt
https://dl.doubtnut.com/l/_Q341OBdKmZiO
https://dl.doubtnut.com/l/_j3PPsPGHvvKZ
https://dl.doubtnut.com/l/_fEbqlo0Pbng0


14. Find the derivative of the function  de�ned by

 at 

Watch Video Solution

f

f(x) = mx + c x = 0.

15. Find , where .

Watch Video Solution

f ′ (2)  and f ′ (5) f(x) = x2 − 7x + 6

16. For the function, , prove that :  

.

Watch Video Solution

f(x) = x2 − 6x + 8

f ′ (4) − 3f ′ (2) = f ′ (7)

https://dl.doubtnut.com/l/_Ohgopi7SAs3S
https://dl.doubtnut.com/l/_PKqYL4iTVsZo
https://dl.doubtnut.com/l/_jFKlu8gfwmQ9


17. If  �nd the value of 

Watch Video Solution

f(x) = xn & f ′ (1) = 10, n.

18. Let . Find .

Watch Video Solution

G(x) = 2 − x3 +
x5

5
G ′ ( − 2)

19. Di�erentiate the following function with respect of

Watch Video Solution

x :
ax + b

px2 + qx + r

https://dl.doubtnut.com/l/_vCvRS8CvkVVN
https://dl.doubtnut.com/l/_Mp2DMoIXd1Go
https://dl.doubtnut.com/l/_0qMeqpBaUGWK


20. Find the derivative of .

Watch Video Solution

1 − cos x

1 + cos x

21. Find the derivative of , where  is a

constant.

Watch Video Solution

3 sinx + 2 sinα 'α'

22. 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

4x + 5 sinx

3x + 7 cos x

https://dl.doubtnut.com/l/_kV4lXkFzJw5t
https://dl.doubtnut.com/l/_mc1WvrEqvRvM
https://dl.doubtnut.com/l/_Da0hB74cTG2s


Ncert File Exercise 13 1

23. If .

Watch Video Solution

f(x) = (x + cos x)(x − tanx),  find f ′ (x)

24. If .

Watch Video Solution

f(x) = √sinx,  find f ′ (x)

25. Find .

Watch Video Solution

 when y =
dy

dx

x5 − cos x

sinx

https://dl.doubtnut.com/l/_l92T0mK1hk1F
https://dl.doubtnut.com/l/_5NtfdMupEYGN
https://dl.doubtnut.com/l/_DfkQgOghg0Nj
https://dl.doubtnut.com/l/_eF9oiexliEnP


1. Evaluate the following limits in Exercise 1 to 22. 

Watch Video Solution

lim
x→ 3

3x + 6

2. 

Watch Video Solution

Lim
x→π

(x − )
22

7

3. 

Watch Video Solution

lim
r→ 1

πr2

4. Evaluate the following limits lim
x→ 4

4x + 3
x − 2

https://dl.doubtnut.com/l/_eF9oiexliEnP
https://dl.doubtnut.com/l/_7PVmoUzVNgmQ
https://dl.doubtnut.com/l/_ZedkCeWxJIsR
https://dl.doubtnut.com/l/_Yhiu2JRA7Q0h


Watch Video Solution

5. Evaluate the following limits in Exercise

Watch Video Solution

lim
x→ − 1

x10 + x5 + 1

x − 1

6. Evaluate the following limits in 

Watch Video Solution

lim
x→ 0

(x + 1)5 − 1

x

7.  Evaluate lim -10* - 2

Watch Video Solution

lim
x→ 2

3x2 − x − 10

x2 − 4

https://dl.doubtnut.com/l/_Yhiu2JRA7Q0h
https://dl.doubtnut.com/l/_UZ0wODsPQIAJ
https://dl.doubtnut.com/l/_frUnWJnkQnil
https://dl.doubtnut.com/l/_en2v1lHHZPJw


8. 

Watch Video Solution

( lim )x→ 3

x4 − 81

2x2 − 5x − 3

9. 

Watch Video Solution

lim
x→ 0

ax + b

cx + 1

10. 

Watch Video Solution

lim
z → 1

21 / 3 − 1

z1 / 6 − 1

11. ( lim )x→ 1 , a + b + c ≠ 0
ax2 + bx + c

cx2 + bx + a

https://dl.doubtnut.com/l/_pLntgrxqq95y
https://dl.doubtnut.com/l/_6wOdIvqgaBT5
https://dl.doubtnut.com/l/_y7D8Ok2n3md4
https://dl.doubtnut.com/l/_4SbZS6xZXDwq


Watch Video Solution

12. Evaluate the following limits in .

Watch Video Solution

lim
x→ − 2

+1
x

1
2

x + 2

13. 

Watch Video Solution

lim
x→ 0

sinax

bx

14. Evaluate the following limits .

Watch Video Solution

lim
x→ 0

, a, b ≠ 0
sinax

sin bx

https://dl.doubtnut.com/l/_4SbZS6xZXDwq
https://dl.doubtnut.com/l/_BOJjMMs2Kusl
https://dl.doubtnut.com/l/_LT0xSkavtlIU
https://dl.doubtnut.com/l/_Ip0moJoJGho2


15. 

Watch Video Solution

( lim )x→π

sin(π − x)

π(π − x)

16. 

Watch Video Solution

lim
x→ 0

cos x

π − x

17. 

Watch Video Solution

lim
x→ 0

cos 2x − 1

cos x − 1

https://dl.doubtnut.com/l/_fXc3fr7TYuGY
https://dl.doubtnut.com/l/_LYqXpP9PPAHZ
https://dl.doubtnut.com/l/_FFP4wtBcc8tQ


18. Evaluate the following limits in Exercise 1 to 22. 

.

Watch Video Solution

lim
a→ 0

ax + x cos x

b sinx

19. Evaluate the following limits in Exercise 1 to 22. 

.

Watch Video Solution

lim
x→ 0

x secx

20. 

Watch Video Solution

lim
x→ 0

, a, b, a + b ≠ 0
sinax + bx

ax + sinbx

https://dl.doubtnut.com/l/_K7IajpxiblCB
https://dl.doubtnut.com/l/_ypkoSH0GE50G
https://dl.doubtnut.com/l/_zrVS1u7n60cI


21. 

Watch Video Solution

lim
x→ 0

(cos ecx − cot x)

22. 

Watch Video Solution

lim
x→ π

2

tan 2x

x − π

2

23. Find  and , where  

Watch Video Solution

lim
x→ 0

f(x) lim
x→ 1

f(x)

f(x) = {
2x + 3, x ≤ 0

3(x + 1), x > 0

https://dl.doubtnut.com/l/_A0F7YZrkbqc4
https://dl.doubtnut.com/l/_Se5H5J2q9EbK
https://dl.doubtnut.com/l/_iX6pd3IVL3el


24. Find , where 

Watch Video Solution

lim
x→ 1

f(x)

f(x) = {
x2 − 1 x ≤ 1

−x2 − 1 x > 1

25. Evaluate

Watch Video Solution

(lim)x→ 0f(x),  where f(x) = { ,  x ≠ 00,  x = 0
|x|

x

26. Find , where 

Watch Video Solution

lim
x→ 0

f(x) f(x) = {
 , x ≠ 0

0, x = 0

x

| x |

https://dl.doubtnut.com/l/_b7MxukiNwt9H
https://dl.doubtnut.com/l/_flIrdRXAvYzz
https://dl.doubtnut.com/l/_vSR9Bp3nXYHh
https://dl.doubtnut.com/l/_UF21suchu2yj


27. Find , where 

Watch Video Solution

( lim )
x→ 5f(x) f(x) = |x| − 5

28. Suppose  and if 

, what are the values of 

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

a + bx x < 1

4 x = 1

b − ax x > 1

lim
x→ 1

f(x) = f(1) a and b?

29. Let  be �xed real numbers and let  

 

Find   

If 

W t h Vid S l ti

a1, a2, ..., an

f(x) = (x − a1)(x − a2)(x − a3)...(x − an).

lim
x→ a1

f(x).

a ≠ a1, a2, . . , an, Compute lim
x→ a

f(x).

https://dl.doubtnut.com/l/_UF21suchu2yj
https://dl.doubtnut.com/l/_oPI5G5ZrtdJG
https://dl.doubtnut.com/l/_yOoLopZzlnvd


Watch Video Solution

30. Let   

For what values (s) of a does  exists?

Watch Video Solution

f(x)

⎧⎪
⎨
⎪⎩

|x| + 1, x < 0

0, x = 0

|x| − 1, x > 0

lim
x→ a

f(x)

31. If the function f(x) satis�es , then

 is equal to

Watch Video Solution

lim
x→ 1

= π
f(x) − 2

x2 − 1

lim
x→ 1

f(x)

https://dl.doubtnut.com/l/_yOoLopZzlnvd
https://dl.doubtnut.com/l/_QlqfHMSBlAur
https://dl.doubtnut.com/l/_cMmmTfQON4Mo


Ncert File Exercise 13 2

32. If . For what integers

 and  does  exist ?

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

mx2 + n, x < 0

nx + m, 0 ≤ x ≤ 1

nx3 + m, x > 1

m n lim
x→ 0

f(x)  and lim
x→ 1

f(x)

1. Find the derivative of  at x=10.

Watch Video Solution

x2 − 2

2. Find the derivative of 99x at .

Watch Video Solution

x = 100

https://dl.doubtnut.com/l/_7wr7TmJcjYwM
https://dl.doubtnut.com/l/_BJ3iP82k9lGm
https://dl.doubtnut.com/l/_OB9pxakKl1Fj


3. Find the derivative of x at .

Watch Video Solution

x = 1

4. Find the derivatives of the following function from �rst

principle: 

Watch Video Solution

x3 − 27

5. Find the derivatives of the following function from �rst

principle: 

Watch Video Solution

(x − 1)(x − 2)

https://dl.doubtnut.com/l/_OB9pxakKl1Fj
https://dl.doubtnut.com/l/_34KnQwitLfA2
https://dl.doubtnut.com/l/_tcHrlmDuV0Ui
https://dl.doubtnut.com/l/_cLjvOCpqcDjN


6. Find the derivatives of the following function from �rst

principle: 

Watch Video Solution

1

x2

7. Find the derivative of the following functions from �rst

principle. 

Watch Video Solution

x + 1

x − 1

8. For the function 

.  

prove that f(1)=100f(0).

Watch Video Solution

f(x) = + + ....... + ) + x + 1
x100

100

x99

99

x2

2

https://dl.doubtnut.com/l/_fTGCnfUL4ucx
https://dl.doubtnut.com/l/_TXF0G4HCIVtf
https://dl.doubtnut.com/l/_pUIg6Gq1ZARi


9. Find the derivative of

for some �xed

real number a.

Watch Video Solution

xn + axn− 11 + a2xn− 2 +

.

.

.
+ an− 1x + an

10. For some constants a and b, �nd the derivative of (i)

 (ii)  (iii) 

Watch Video Solution

(x   a)  (x   b) (ax2 + b)
2 x − a

x − b

https://dl.doubtnut.com/l/_pUIg6Gq1ZARi
https://dl.doubtnut.com/l/_mh3nx8QolSZ8
https://dl.doubtnut.com/l/_Se1w0ZnGaY3n


11. For some constants a and b, �nd the derivative of : 

Watch Video Solution

(ax2 + b)
2

12. For some constants a and b, �nd the derivative of : 

Watch Video Solution

x − a

x − b

13. Find the derivative of  for some constant a.

Watch Video Solution

xn − an

x − a

https://dl.doubtnut.com/l/_y5DiqLCXs4NV
https://dl.doubtnut.com/l/_tLbYHaMPSLRV
https://dl.doubtnut.com/l/_77TdShX0VdT1


14. Find the derivative of (i)  (ii)

 (iii) 

Watch Video Solution

2x −
3

4

(5x3 + 3x − 1)(x − 1) x− 3(5 + 3x)

15. Find the derivative of 

.

Watch Video Solution

(5x3 + 3x − 1)(x − 1)

16. Find the derivative of 

Watch Video Solution

x− 3(5 + 3x)

https://dl.doubtnut.com/l/_jEJsJgLg4kxZ
https://dl.doubtnut.com/l/_EEgXoeYBjEQI
https://dl.doubtnut.com/l/_me5O2DoPcJv9


17. Find the derivative of 

Watch Video Solution

x5(3 − 6x− 9)

18. Find the derivative of 

Watch Video Solution

x− 4(3 − 4x− 5)

19. Find the derivative of 

.

Watch Video Solution

−
2

x + 1

x2

3x − 1

https://dl.doubtnut.com/l/_i5NQU38io5F8
https://dl.doubtnut.com/l/_WOqPpaJM7VBs
https://dl.doubtnut.com/l/_y6bPMNPecZHq


20. Find the derivative of cos x from �rst principle.

Watch Video Solution

21. Find the derivative of the following functions: 

(i)  (ii)   

(iii)  (iv)   

(v)  (vi)   

(vii) 

Watch Video Solution

sinx cos x secx

5 secx + 4 cos x cos ecx

3 cot x + 5 cos ecx 5 sinx − 6 cos x + 7

2 tanx − 7 secx

22. Find the derivative of the following functions : 

secx

https://dl.doubtnut.com/l/_xsveS7ljTfl0
https://dl.doubtnut.com/l/_uiwM8OWtolPA
https://dl.doubtnut.com/l/_YmhzChFSXKII


Watch Video Solution

23. Find the derivative of the following functions : 

Watch Video Solution

5 secx + 4 cos x

24. Find the derivative of the following functions : 

Watch Video Solution

cos ecx

25. Find the derivative of the following functions : 

3 cot x + 5 cos ecx

https://dl.doubtnut.com/l/_YmhzChFSXKII
https://dl.doubtnut.com/l/_hUg87savSw8U
https://dl.doubtnut.com/l/_NdPswum0HQWz
https://dl.doubtnut.com/l/_PqkXtpNLLLxY


Miscellaneous Exercise On Chapter 13

Watch Video Solution

26. Find the derivative of the following functions : 

Watch Video Solution

5 sinx − 6 cos x + 7

27. Find the derivative of the following functions : 

Watch Video Solution

2 tanx − 7 secx

https://dl.doubtnut.com/l/_PqkXtpNLLLxY
https://dl.doubtnut.com/l/_bMq2Nv1jUpSc
https://dl.doubtnut.com/l/_Ab7JqCbqNwYE


1. Find the derivative of the following functions from �rst

principles : 

Watch Video Solution

−x

2. Di�erentiate each of the following from �rst principle:

Watch Video Solution

( − x) − 1

3. Find the derivative of the following functions from �rst

principles : 

sin(x + 1)

https://dl.doubtnut.com/l/_clslclfsuKQ0
https://dl.doubtnut.com/l/_ks7fOggqAx1e
https://dl.doubtnut.com/l/_zit6uMWU7pk4


Watch Video Solution

4. Di�erentiate each of the following from �rst principle:

Watch Video Solution

cos(x − )
π

8

5. 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

(x + a)

https://dl.doubtnut.com/l/_zit6uMWU7pk4
https://dl.doubtnut.com/l/_hchdw9jBehSW
https://dl.doubtnut.com/l/_D3LBkCsyeNNe


6. Find the 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

(px + q)( + s)
r

x

7. 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

(ax + b)(cx + d)2

https://dl.doubtnut.com/l/_MAywW2Vi3JSY
https://dl.doubtnut.com/l/_D7CK5otgKNcV


8. 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

ax + b

cx + d

9. 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

1 + 1
x

1 − 1
x

10. 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

https://dl.doubtnut.com/l/_SWIDMchoSXYY
https://dl.doubtnut.com/l/_KJAO0OlOTNI2
https://dl.doubtnut.com/l/_D3x3lfHtqryJ


constants and m and n are integers): 

Watch Video Solution

1

ax2 + bx + c

11. 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

ax + b

px2 + qx + r

12. 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

px2 + qx + r

ax + b

https://dl.doubtnut.com/l/_D3x3lfHtqryJ
https://dl.doubtnut.com/l/_r8OX8d81fGDl
https://dl.doubtnut.com/l/_Js0NyK9pABkq


13. Find the 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

− + cos x
2a

x4

3b

x2

14. Find the derivative of the following functions : 

Watch Video Solution

4√x − 2

15. 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

https://dl.doubtnut.com/l/_rTWbjfsjGgio
https://dl.doubtnut.com/l/_bOSs5R6M7UkB
https://dl.doubtnut.com/l/_yWkRiYPZm653


constants and m and n are integers): 

Watch Video Solution

(ax + b)n

16. 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

(ax + b)n(cx + d)m

17. Find the 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

sin(x + a)

https://dl.doubtnut.com/l/_yWkRiYPZm653
https://dl.doubtnut.com/l/_oWyuPPyuARKv
https://dl.doubtnut.com/l/_3ZOIsVnakcp3


18. 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

cos ecx cot x

19. 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

cos x
1 + sinx

https://dl.doubtnut.com/l/_3ZOIsVnakcp3
https://dl.doubtnut.com/l/_BfGYg7RHW4pg
https://dl.doubtnut.com/l/_qgy5GNDGl1Wb


20. 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

sinx + cos x

sinx − cos x

21. Find the 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

secx − 1

secx + 1

https://dl.doubtnut.com/l/_phbU35V86sWx
https://dl.doubtnut.com/l/_bMxxx5xeCURP


22. Find the 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

sinn x

23. 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/_AH1H6rfE34HS
https://dl.doubtnut.com/l/_Siev59viDj9K


24. 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

sin(x + a)

cos x

25. 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

x4(5 sinx − 3 cos x)

26. Find the derivative of the following functions (it is to

be understood that a, b, c, d, p, q, r and s are �xed non-

https://dl.doubtnut.com/l/_BHeEzuWnPlBR
https://dl.doubtnut.com/l/_KeOr8fonUR9A
https://dl.doubtnut.com/l/_PlfQmeik37fI


zero constants and m and n are integers) : 

Watch Video Solution

(x2 + 1)cos x

27. Find the derivative of the following functions: 

Watch Video Solution

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

28. Find the 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

(x + cos x)(x − tanx)

https://dl.doubtnut.com/l/_PlfQmeik37fI
https://dl.doubtnut.com/l/_LYVcbfrDcYuA
https://dl.doubtnut.com/l/_kwBUnsgHBfPH


29. 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

4x + 5 sinx

3x + 7 cos x

30. Find the 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

x2 cos( )π

4

sinx

https://dl.doubtnut.com/l/_kwBUnsgHBfPH
https://dl.doubtnut.com/l/_XgLvUoNcKhex
https://dl.doubtnut.com/l/_hUFrUl3OZ9fX
https://dl.doubtnut.com/l/_0RcxfjpLUzZ1


31. Find the 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

x

1 + tanx

32. Find the 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

(x + secx)(x − tanx)

https://dl.doubtnut.com/l/_0RcxfjpLUzZ1
https://dl.doubtnut.com/l/_3VBHV0os7dpS


Questions From Ncert Exemplar

33. 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

x

sinn x

1. 

Watch Video Solution

lim
x→ 2

[ − ]
1

x − 2

2(2x − 3)

x3 − 3x2 + 2x

2. 

W t h Vid S l ti

lim
x⊤ i/ 6

=
2 sin2 x sinx − 1

2 sin2 x − 3 sinx + 1

https://dl.doubtnut.com/l/_2fMc8UoIVfGG
https://dl.doubtnut.com/l/_0MzjjMz7HaTw
https://dl.doubtnut.com/l/_83TcPwFRnVvv


Watch Video Solution

3. Evaluate: 

Watch Video Solution

(lim)
x

→
a

, (a ≠ 0).
√a + 2x − √3x

√3a + x − 2√x

4. Let , �nd 'c', if 

 exists.

Watch Video Solution

f(x) = {
x + 2 x ≤ − 1

xc2 x > − 1

lim
x→ − 1

f(x)

5. Find the derivative of , by �rst principle.

Watch Video Solution

f(x) = x3

https://dl.doubtnut.com/l/_83TcPwFRnVvv
https://dl.doubtnut.com/l/_eIVwCotCHOSH
https://dl.doubtnut.com/l/_8QzAjiO1JxS0
https://dl.doubtnut.com/l/_hOsmZFbbpxeK
https://dl.doubtnut.com/l/_9MJcQ1iembUJ


6. Find the derivative of , where n is positive

integer, by �rst principle.

Watch Video Solution

f(x) = xn

7. �nd the derivative using �rst principle 

Watch Video Solution

√sinx

8. Find the derivative of the following functions (it is to be

understand that a,b,c,d,p,q,r and s are �xed non-zero

constants and m and n are integers): 

Watch Video Solution

cos x

1 + sinx

https://dl.doubtnut.com/l/_9MJcQ1iembUJ
https://dl.doubtnut.com/l/_LNRHbhBkb6Uv
https://dl.doubtnut.com/l/_HWzhyyGVtOOs


Exercise

1. Evaluate 

Watch Video Solution

lim
x→ a

.
(x + 2)5 / 3 − (a + 2)5 / 3

x − a

2. Evaluate 

Watch Video Solution

lim
x→ 20

x2 − 4

(√3x − 2) − (√x + 2)

3. .

Watch Video Solution

lim
x→

( − )
1
2

8x − 3

2x − 1

4x2 + 1

4x2 − 1

https://dl.doubtnut.com/l/_HWzhyyGVtOOs
https://dl.doubtnut.com/l/_WayoZQ1IgDbz
https://dl.doubtnut.com/l/_0CgJlN8CAxCh
https://dl.doubtnut.com/l/_CNOTmVlHWNLz


4. Evaluate 

Watch Video Solution

lim
x→π

√1 − cos 6x

√2( − x)π

3

5. Evaluate, 

Watch Video Solution

lim
x→ 0

√2 − √1 + cos x

sin2 x

6. if  then �nd c when 

 exists.

Watch Video Solution

f(x) = {
x + 2, x ≤ 1

cx2, x > − 1
,

lim
x→ − 1

f(x)

https://dl.doubtnut.com/l/_CNOTmVlHWNLz
https://dl.doubtnut.com/l/_KkTWT9joXs1O
https://dl.doubtnut.com/l/_mM9uNHyYQs2w
https://dl.doubtnut.com/l/_CgyM9q2Tf4l8


7. Di�erentiate the following with respect to 'x' using �rst

principle : 

Watch Video Solution

ax + b

cx + d

8. Di�erentiate the following (7-10) with respect to 'x'

using �rst principle : 

Watch Video Solution

x
2
3

9. Di�erentiate the following with respect to 'x' using �rst

principle : 

Watch Video Solution

x cos x

https://dl.doubtnut.com/l/_EIlkoXBWJFZB
https://dl.doubtnut.com/l/_OPAezqixIUBY
https://dl.doubtnut.com/l/_oSy5MPmGoTw2


Revision Exercise

10. Di�erentiate the following with respect to 'x' using �rst

principle : .

Watch Video Solution

cos(x2 + 1)

1. 

Watch Video Solution

lim
x→ 1

x4 − 3x2 + 2

x3 − 5x2 + 3x + 1

https://dl.doubtnut.com/l/_oSy5MPmGoTw2
https://dl.doubtnut.com/l/_mMKhLVfNrpiA
https://dl.doubtnut.com/l/_BPjoQiTwnNF2


2. Evaluate the following limits

.

Watch Video Solution

lim
x→ 1

( − )
1

x − 1

3(x − 2)

x3 − 3x2 + 2

3. Evaluate the following limit:

Watch Video Solution

( lim )x→ 1( − )
1

x2 + x − 2

x

x3 − 1

4.  is equal to:

Watch Video Solution

lim
x→ 3

x3 − 7x2 + 15x − 9

x4 − 5x3 + 27x − 27

https://dl.doubtnut.com/l/_Dg9GVzY0TvgE
https://dl.doubtnut.com/l/_BO1znlZ1jH5r
https://dl.doubtnut.com/l/_bexDlTMuwLJs
https://dl.doubtnut.com/l/_3zsreEiKz6a1


5. Evaluate: 

Watch Video Solution

lim
x→ 0

(1 + x)6 − 1

(1 + x)
2

− 1

6. Evaluate : 

Watch Video Solution

(lim)
x

−→
∞

.
ax2 + bx + c

dx
2 + ex + f

7. The value of , is

Watch Video Solution

lim
x→ ∞

√3x2 − 1 + √2x2 − 1
4x + 3

8. Evaluate the following limits :

.lim
x→ ∞

(√x2 + x + 1 − √x2 + 1)

https://dl.doubtnut.com/l/_3zsreEiKz6a1
https://dl.doubtnut.com/l/_DpdpV6vNyP8I
https://dl.doubtnut.com/l/_kXObfT7CvJVC
https://dl.doubtnut.com/l/_GU24DhDS5Pwu


Watch Video Solution

9. Given

,

then f(-2) is

Watch Video Solution

f(x) = , lim
x→ ∞

f(x) = 1 and lim
x→ 0

f(x) = 2
ax + b

x + 1

10. If , show that 

.

Watch Video Solution

lim
x→ 0

kx cos ecx = lim
x→ 0

x cos eckx

k = ± 1

11. lim
x→ 0

2sinx0 − sin 2x0

x3

https://dl.doubtnut.com/l/_GU24DhDS5Pwu
https://dl.doubtnut.com/l/_lCYvSaRV0aTv
https://dl.doubtnut.com/l/_nrGkR2Z1BDdQ
https://dl.doubtnut.com/l/_2pq3NgmIOhfs


Watch Video Solution

12. If  are the zeroes of , then evaluate :  

.

Watch Video Solution

α, β ax2 + bx + c

lim
x→β

1 − cos(ax2 + bx + c)

(x − β)2

13. Find the derivative of the following functions (it is to

be understand that a,b,c,d,p,q,r and s are �xed non-zero

constants and m and n are integers): 

Watch Video Solution

4√x − 2

https://dl.doubtnut.com/l/_2pq3NgmIOhfs
https://dl.doubtnut.com/l/_MKCb8Lk2Fdsz
https://dl.doubtnut.com/l/_CufjouLPTF2Z
https://dl.doubtnut.com/l/_A4amTPkpTN4G


14. Find the derivative of for some constant a.

Watch Video Solution

xn − an

x − a

15. Di�erentiate each of the following from �rst principle:

Watch Video Solution

tan √x

16. Find the derivative : 

Watch Video Solution

x2 cos x

https://dl.doubtnut.com/l/_A4amTPkpTN4G
https://dl.doubtnut.com/l/_sRT6nlcIbC4G
https://dl.doubtnut.com/l/_nNqDA0TY6Ena


17. Find the derivative of  from �rst principles.

Watch Video Solution

s ∈ x3

18. If , �nd the value of x for which the

derivative is zero.

Watch Video Solution

f(x) = x2 − 3x + 4

19. If , �nd the value of x for which the

derivative is 2.

Watch Video Solution

f(x) = x2 − 4x + 3

https://dl.doubtnut.com/l/_voRHJS8LIjuW
https://dl.doubtnut.com/l/_9LUP6TrAPVOi
https://dl.doubtnut.com/l/_0UA544umNzIV


Competition File

20. If , �nd its derivative at x =

0 and .

Watch Video Solution

f(x) = x3 tanx + 3x4 sinx

x =
π

4

1. Let  be such that  exists and

 then,  equals to

A. 10

B. 1

C. 2

f :R → [0, ∞) lim
x→ 5

f(x)

lim
x→ 5

= 0.
[f(x)]

2
− 9

√|x − 5|
lim
x→ 6

f(x)

https://dl.doubtnut.com/l/_sINbhkZEUYma
https://dl.doubtnut.com/l/_K4mk9m8JzyrX


D. 3

Answer: d

Watch Video Solution

2.  is equal to

A. 

B. 1

C. 2

D. 

Answer: C

Watch Video Solution

lim
x→ 0

(1 − cos x)(3 + cos x)

x tan 4x

1

2

−1

4

https://dl.doubtnut.com/l/_K4mk9m8JzyrX
https://dl.doubtnut.com/l/_CSfMLNpkIike


3.  is equal to

A. 4

B. 3

C. 2

D. 

Answer: C

Watch Video Solution

lim
x→ 0

(1 − cos 2x)(3 + cos x)

x tan 4x

1

2

4.  is equal tolim
x→ 0

sin(π cos2 x)

x2

https://dl.doubtnut.com/l/_CSfMLNpkIike
https://dl.doubtnut.com/l/_PO4iZGAvtjb3
https://dl.doubtnut.com/l/_1YnTe6ik88KA


A. 1

B. 

C. 

D. 

Answer: C

Watch Video Solution

−π

π

π

2

5. Evaluate 

A. 1

B. 

C. 

lim
x→ 0

(1 + tan2
√x)

1
2x

1

2

1

4

https://dl.doubtnut.com/l/_1YnTe6ik88KA
https://dl.doubtnut.com/l/_c9f6pnxQQI2g


D. 2

Answer: B

Watch Video Solution

6. The  equals

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

lim
x→ π

2

cot x − cos x

(π − 2x)3

1

16

1

8

1

4

1

24

https://dl.doubtnut.com/l/_c9f6pnxQQI2g
https://dl.doubtnut.com/l/_PNhiEePBnExv


7. For each  let  be the greatest integer less than

or equal to t then 

(1) is equal to 0 (2) is equal to 15 (3) is equal to 120 (4)

does not exist (in R)

A. is equal to 0

B. is equal to 15

C. is equal to 120

D. does not exist is R

Answer: C

Watch Video Solution

t ∈ R [t]

lim
x→ 0 +

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

t

2

t

15

t

https://dl.doubtnut.com/l/_PNhiEePBnExv
https://dl.doubtnut.com/l/_qZLzFiYBBLis
https://dl.doubtnut.com/l/_jE0Ggx6jcbN1


Chapter Test 13

8.  is

A. 

B. 4

C. 

D. 8

Answer: D

Watch Video Solution

lim
x→ π

4

cot3 x − tanx

cos(x + )π

4

8√2

4√2

https://dl.doubtnut.com/l/_jE0Ggx6jcbN1


1. If  then  is equal

to  b.  c. 50 d. 0

A. 

B. 100

C. does not exist

D. 0

Answer: B

Watch Video Solution

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

2

x100

100
f ′ (1)

1

100
100

1

100

2. 

A. 

lim
x→ 0

, a, b ≠ 0
sinax

sin bx

a

b

https://dl.doubtnut.com/l/_kx8Y1u3SLpUB
https://dl.doubtnut.com/l/_Yjh1n9vEyj5D


B. 

C. 1

D. 

Answer: A

Watch Video Solution

b

a

−
b

a

3. Evaluate : .

Watch Video Solution

lim
x→ 3

[x(x + 1)]

4. Evaluate 

Watch Video Solution

lim
x→ 0

.
sinx0

x

https://dl.doubtnut.com/l/_Yjh1n9vEyj5D
https://dl.doubtnut.com/l/_A4Wev3Ur9Pkm
https://dl.doubtnut.com/l/_5tk63L0pfb0H


5. Find  when .

Watch Video Solution

f ′ f(x) = x3

6. Prove that .

Watch Video Solution

lim
x→ 0

= n
(1 + x)n − 1

x

7. Evaluate:

Watch Video Solution

(lim)
n

→
0

{1 − − + }
8

x8

cos(x2)

2

cos(x2)

4

cos(x2)

2

cos(x2)

4

https://dl.doubtnut.com/l/_5tk63L0pfb0H
https://dl.doubtnut.com/l/_qtKSXspvmGL2
https://dl.doubtnut.com/l/_YY5bwsPDhTsY
https://dl.doubtnut.com/l/_mD7eLMfvIBZL
https://dl.doubtnut.com/l/_fqwG1Q5yOSRL


8. Di�erentiate each of the following from �rst principle:

Watch Video Solution

1

√x

9. If  show that 

Watch Video Solution

y = 1 = + + + + ,
x

1!

x2

2!

x3

3!

xn

n !

− y + = 0.
dy

dx

xn

n !

10. Find .

Watch Video Solution

 when y =
dy

dx

x + cos x

tanx

https://dl.doubtnut.com/l/_fqwG1Q5yOSRL
https://dl.doubtnut.com/l/_kVySqEdmvEqc
https://dl.doubtnut.com/l/_PJ20W1FEFEmB


Check Your Understanding

11. Evaluate the following limits: 

Watch Video Solution

lim
x→ π

6

2 sin2 x + sinx − 1

2 sin2 x − 3 sinx + 1

12. Let  �nd 'c', if 

 exists.

Watch Video Solution

f(x) = {
x + k x ≤ − 1

cx2 x > − 1,

lim
x→ − 1

f(x)

1. What is  ?

W h Vid S l i

lim
x→ 2

(x + 2)

https://dl.doubtnut.com/l/_yUwIVUuVCbMt
https://dl.doubtnut.com/l/_RJahuk0eBOdX
https://dl.doubtnut.com/l/_1JSMo83wxTqa


Watch Video Solution

2. 

Watch Video Solution

lim
x→ − 1

[1 + x + x2 + ... + x10]

3. What is the value of ?

Watch Video Solution

lim
x→ 0

x

tanx

4. What is ?

Watch Video Solution

lim
x→ 0

x secx

https://dl.doubtnut.com/l/_1JSMo83wxTqa
https://dl.doubtnut.com/l/_PVfvAM9Xzaji
https://dl.doubtnut.com/l/_hLKISYi9V4Tv
https://dl.doubtnut.com/l/_v6cVP0aYdU3s


5. 

Watch Video Solution

lim
x→ 0

sin 4x
sin 2x

6. What is ?

Watch Video Solution

lim
x→ 0

ex − 1
x

7. What is ?

Watch Video Solution

lim
x→ 0

(1 + x)1 /x

8. Find the derivative of .

W t h Vid S l ti

f(x) = 10x

https://dl.doubtnut.com/l/_yhehPbP7NcvI
https://dl.doubtnut.com/l/_bqycAjS6kbwI
https://dl.doubtnut.com/l/_7f1BmTxhcBLx
https://dl.doubtnut.com/l/_9rxmTiUPJL0i


Watch Video Solution

9. Find the derivative of  using �rst principle.

Watch Video Solution

(ax + b)n

10. The derivative of  is

Watch Video Solution

f(x) = sin2x

https://dl.doubtnut.com/l/_9rxmTiUPJL0i
https://dl.doubtnut.com/l/_pgAKDRYmBO1b
https://dl.doubtnut.com/l/_EPAnpmidj7eN

