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LIMITS AND DERIVATIVES

Exercise 13 1

1. Suppose

Watch Video Solution

f(x) = [a + bx, x < 1, 4, x = 1, b − ax, x > 1] and lim f(x)wherextend

2. Let be �xed real numbers and de�ne a function f(x) = 

. What is ? For some

, compute 

a1, a2, .... . , an

(x − a1)(x − a2).... . (x − an) ( lim )x→ a1
f(x)

a ≠ a1, a2, .... . , an ( lim )x→ af(x)

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_lZ1xLFXGlAPx
https://dl.doubtnut.com/l/_J0LBSPKXeuQY


Watch Video Solution

3. 

Watch Video Solution

( lim )x→ π

2

tan 2x

x − π

2

4. 

Watch Video Solution

( lim )x→ 0 a, b, a + b ≠ 0
sinax + bx

ax + sin bx

5. Evaluate 

Watch Video Solution

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

x

6. Find , where 

Watch Video Solution

( lim )x→ 5f(x) f(x) = |x| − 5

https://dl.doubtnut.com/l/_J0LBSPKXeuQY
https://dl.doubtnut.com/l/_z8Xp1wokwSmP
https://dl.doubtnut.com/l/_GwumH2QP9YaZ
https://dl.doubtnut.com/l/_9QzBaF6Rajkr
https://dl.doubtnut.com/l/_i5226J5v2ZKM
https://dl.doubtnut.com/l/_4Roy5oUcHWwK


7. Find  ,where 

Watch Video Solution

( lim )x→ 1f(x) f(x) = {
x2 − 1 x ≤ 1

−x2 − 1 x > 1

8. Evaluate 

Watch Video Solution

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

x

9. If the function f(x) satis�es evaluate 

Watch Video Solution

( lim )x→ 1 = π,
f(x) − 2

x2 − 1

( lim )x→ 1f(x)

10. If 

Watch Video Solution

f(x) = [|x| + 1, x < 00, x = 0|x| − 1, x > 0

https://dl.doubtnut.com/l/_4Roy5oUcHWwK
https://dl.doubtnut.com/l/_vm5SOKvD4yqD
https://dl.doubtnut.com/l/_BMQQJIeeSSiw
https://dl.doubtnut.com/l/_Npl4ImFp8ycX


11. If . For

what integers m and n does both 

Watch Video Solution

f(x) = [mx2 + n, x < 0nx + m, x ≤ x ≤ 1nx3 + m, x > 1

( lim )x→ 1f(x).

12. Find

Watch Video Solution

f(x)and( lim )x→ 1f(x), wheref(x) = [2x + 3, x ≤ 03(x + 1), x > 0

13. 

Watch Video Solution

( lim )x→ 0(cos ecx − cot x)

14. 

Watch Video Solution

( lim )x→ 3

x4 − 81

2x2 − 5x − 3

https://dl.doubtnut.com/l/_Tf2qpfLzvnyc
https://dl.doubtnut.com/l/_JjCIiSJb2Jr6
https://dl.doubtnut.com/l/_O6Ngx5KrpKSK
https://dl.doubtnut.com/l/_aoKUfcBzcRjo
https://dl.doubtnut.com/l/_lwfROj2XsXfG


15. 

Watch Video Solution

( lim )x→ 0

ax + b

cx + 1

16. Evaluate: 

Watch Video Solution

( lim )
x→ 4

4x + 3

x − 2

17. 

Watch Video Solution

( lim )x→ − 1

x10 + x5 + 1
x − 1

18. 

Watch Video Solution

( lim )x→ 0

(x + 1)
5

− 1

x

19. ( lim )
x→ 2

3x2 − x − 10

x2 − 4

https://dl.doubtnut.com/l/_lwfROj2XsXfG
https://dl.doubtnut.com/l/_43HmozSkTkgN
https://dl.doubtnut.com/l/_BQkoyhWmdL80
https://dl.doubtnut.com/l/_qNzsFAIEPYTQ
https://dl.doubtnut.com/l/_tWPdYtI5vQC3


Watch Video Solution

20. 

Watch Video Solution

( lim )x→ 3x + 3

21. 

Watch Video Solution

( lim )x→π(x − )
22

7

22. Find 

Watch Video Solution

( lim )r→ 1πr
2

23. 

Watch Video Solution

( lim )x→ 0x secx

https://dl.doubtnut.com/l/_tWPdYtI5vQC3
https://dl.doubtnut.com/l/_BXFcSRc0dDwW
https://dl.doubtnut.com/l/_7me35KdzQhez
https://dl.doubtnut.com/l/_97eQgbIabzfp
https://dl.doubtnut.com/l/_RasLrAjzn7CG


24. 

Watch Video Solution

( lim )x→ 0

ax + x cos x

b sinx

25. 

Watch Video Solution

( lim )x→ 0

cos 2x − 1

cos x − 1

26. 

Watch Video Solution

( lim )x→ 0

cos x
π − x

27. 

Watch Video Solution

( lim )x→π

sin(π − x)

π(π − x)

28. ( lim )x→ 0 a, b, ≠ 0
sinax

sin bx

https://dl.doubtnut.com/l/_dIbXc52hQ1EU
https://dl.doubtnut.com/l/_rJ70BRwyxyYa
https://dl.doubtnut.com/l/_jeaB7qIsag2M
https://dl.doubtnut.com/l/_oZZMFKnxN1Me
https://dl.doubtnut.com/l/_fj87b8NlR3PQ


Watch Video Solution

29. 

Watch Video Solution

( lim )x→ 0

sinax

bx

30. 

Watch Video Solution

( lim )
x→ 2

+1
x

1
2

x + 2

31. 

Watch Video Solution

lim
x→ 1

, a + b + c ≠ 0
ax2 + bx + c

cx2 + bx + a

32. 

Watch Video Solution

( lim )z → 1

z − 1
1
3

z − 1
1
6

https://dl.doubtnut.com/l/_fj87b8NlR3PQ
https://dl.doubtnut.com/l/_JfrBRrLU0HL5
https://dl.doubtnut.com/l/_R3zyO6b0hLCc
https://dl.doubtnut.com/l/_NKs124bxZ18z
https://dl.doubtnut.com/l/_DgamHK5EpMmw


Solved Examples

1. Find the derivative of f (x) from the �rst principles, where f(x) is(i)

 (ii) 

Watch Video Solution

s ∈ x + cos x xs ∈ x

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

Watch Video Solution

x5 − cos x
sinx

x + cos x
tanx

3. Compute derivative of (i)  (ii) 

Watch Video Solution

f(x) = sin 2x g(x) = cot x

4. Find the derivative of 

h id l i

f(x) = x2

https://dl.doubtnut.com/l/_DgamHK5EpMmw
https://dl.doubtnut.com/l/_BigJa2VjJ55M
https://dl.doubtnut.com/l/_BQ8wHY9XVgIm
https://dl.doubtnut.com/l/_OHbZdgI4YXDG
https://dl.doubtnut.com/l/_QTEyXyEYdipz


Watch Video Solution

5. Find the derivative of the constant function for a �xed real

number a.

Watch Video Solution

f(x) = a

6. Find the derivative of 

Watch Video Solution

f(x) =
1

x

7. Compute the derivative of .

Watch Video Solution

6x100 − x55 + x

8. Find the derivative of at .

Watch Video Solution

f(x) = 1 + x + x2 + x3 +

.

.

.
+ x50 x = 1

https://dl.doubtnut.com/l/_QTEyXyEYdipz
https://dl.doubtnut.com/l/_5s1zANPMKla4
https://dl.doubtnut.com/l/_dCCAPznDdlte
https://dl.doubtnut.com/l/_H3Q8HpQ7ncaB
https://dl.doubtnut.com/l/_Z7RFV28KgoTA


9. Find the derivative of .

Watch Video Solution

f(x) =
x + 1

x

10. Compute the derivative of sin x.

Watch Video Solution

11. Compute the derivative of tan x.

Watch Video Solution

12. Compute the derivative of .

Watch Video Solution

f(x) = sin2 x

https://dl.doubtnut.com/l/_Z7RFV28KgoTA
https://dl.doubtnut.com/l/_ZSDpFyiBTrG6
https://dl.doubtnut.com/l/_TT0n0GlGLurH
https://dl.doubtnut.com/l/_VotQoxby0le8
https://dl.doubtnut.com/l/_ZcVibMho4GCH


13. Find the derivative of f from the �rst principles, where f is given by(i)

 (ii) 

Watch Video Solution

f(x) =
2x + 3

x − 2
f(x) = x +

1

x

14. Evaluate(i)  (ii) 

Watch Video Solution

( lim )x→ 1

x15 − 1

x10 − 1
( lim )x→ 0

√1 + x − 1

x

15. Find the limits (i)  (ii) 

Watch Video Solution

( lim )x→ 1[ ]
x2 + 1

x + 100

( lim )
x→ 2[ ]

x3 − 4x2 + 4x

x2 − 4

16. Find the limits: (i)  (iii) 

(iii) 

Watch Video Solution

( lim )
x→ 1[x

3 − x2 + 1] ( lim )
x→ 3[x(x + 1)]

( lim )
x→ 1[1 + x + x2 + . . . . . + x10]

https://dl.doubtnut.com/l/_T5AXHipsAHTI
https://dl.doubtnut.com/l/_5x2tSN4wUhjl
https://dl.doubtnut.com/l/_3j99EpWKP2To
https://dl.doubtnut.com/l/_71egYLtANT58


17. Find the derivative of sin x at .

Watch Video Solution

x = 0

18. Find the derivative of the function at .

Also prove that .

Watch Video Solution

f(x) = 2x2 + 3x − 5 x = 1

f ′ (0) + 3f ′ ( − 1) = 0

19. Find the derivative at of the function .

Watch Video Solution

x = 2 f(x) = 3x

20. Evaluate (i)  (ii) 

Watch Video Solution

( lim )x→ 0

sin 4x

sin 2x
( lim )x→ 0

tanx

x

https://dl.doubtnut.com/l/_71egYLtANT58
https://dl.doubtnut.com/l/_Zr3UErrXkbxe
https://dl.doubtnut.com/l/_guVv4K6R7PjM
https://dl.doubtnut.com/l/_eVeqdurozAaK
https://dl.doubtnut.com/l/_i8pTAuPWKS09
https://dl.doubtnut.com/l/_jZwxsHIJwqll


21. Find the derivative of .

Watch Video Solution

f(x) = 10x

22. Find the derivative of at and at .

Watch Video Solution

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

23. Evaluate 

Watch Video Solution

( lim )x→ 0

(log)ex

x − 1

24. Compute 

Watch Video Solution

lim
x→ 0

e3x − sinx − 1
x

25. Compute ( lim )x→ 0

e3x − 1
x

https://dl.doubtnut.com/l/_jZwxsHIJwqll
https://dl.doubtnut.com/l/_6wiedmbBESgZ
https://dl.doubtnut.com/l/_mbJJJRrBrLC6
https://dl.doubtnut.com/l/_fN2wTGug1EFR
https://dl.doubtnut.com/l/_eFQUmBZkEjt7


Miscellaneous Exercise

Watch Video Solution

1. 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

2. 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/_eFQUmBZkEjt7
https://dl.doubtnut.com/l/_LMvYKXSFlIC0
https://dl.doubtnut.com/l/_Orrfr1NBc4jy


3. 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

(px + q)( + s)
r

x

4. Find the derivative of the following functions from �rst principle: 

(i) -x (ii)  (iii)  (iv) 

Watch Video Solution

( − x) − 1 sin(x + 1) 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

1 + 1
x

1 − 1
x

https://dl.doubtnut.com/l/_eUwEozBW2I7t
https://dl.doubtnut.com/l/_Ja5zJYJFYIAI
https://dl.doubtnut.com/l/_ByuOZuOAyki0


6. 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

ax2 + bx + c

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

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

https://dl.doubtnut.com/l/_1JUv95wpL9po
https://dl.doubtnut.com/l/_jhdINHyRAgSZ
https://dl.doubtnut.com/l/_fCFbSRUivVp2
https://dl.doubtnut.com/l/_tlBOfJIFfjFC


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

ax + b

px2 + qx + r

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 constants and m and n are

integers): 

Watch Video Solution

px2 + qx + r

ax + b

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

sinn x

https://dl.doubtnut.com/l/_tlBOfJIFfjFC
https://dl.doubtnut.com/l/_vsUvzhNURXZt
https://dl.doubtnut.com/l/_R9cRjrFQJ60z


12. Find derivative of the following functions: 

Watch Video Solution

secx − 1

secx + 1

13. 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

14. 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): sin (x + a)

Watch Video Solution

https://dl.doubtnut.com/l/_UwDThotQn7lR
https://dl.doubtnut.com/l/_MQfb2lXzmi6w
https://dl.doubtnut.com/l/_9ztSMcRPVhNG


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 constants and m and n are

integers): 

Watch Video Solution

sinx + cos x

sinx − cos x

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

cos x
1 + sinx

17. 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

4√x − 2

https://dl.doubtnut.com/l/_hofzqnmbpehZ
https://dl.doubtnut.com/l/_EjpLJRCPA5AO
https://dl.doubtnut.com/l/_fUlFVj4tnPvV
https://dl.doubtnut.com/l/_V5ivRETi9023


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 x
a

x4

b

x2

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

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

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

(ax + b)n

https://dl.doubtnut.com/l/_V5ivRETi9023
https://dl.doubtnut.com/l/_UAXLS0MR6oL9
https://dl.doubtnut.com/l/_RLm664vv4PFW


21. 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

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

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

(x + cos x)(xtanx)

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

4x + 5 sinx

3x + 7 cos x

https://dl.doubtnut.com/l/_VuRxb8nbk4PD
https://dl.doubtnut.com/l/_iHQG7PxkG1zK
https://dl.doubtnut.com/l/_lJpdqdLVR2ne
https://dl.doubtnut.com/l/_gelNAR91mZq0


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

x2 cos( )π

4

sinx

25. Find derivative of the following functions (it is to be understood that

a, b, c and d are �xed non-zero constants ): 

Watch Video Solution

a + b sinx

c + d cos x

26. 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

https://dl.doubtnut.com/l/_gelNAR91mZq0
https://dl.doubtnut.com/l/_zCePS5kExZI3
https://dl.doubtnut.com/l/_spn5pTTl7Foc


27. 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)

28. 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

(x2 + 1)cos x

29. Find derivative of the following functions: 

Watch Video Solution

x

1 + tanx

https://dl.doubtnut.com/l/_OyitgqbngHBF
https://dl.doubtnut.com/l/_kq7HXgx9SOGd
https://dl.doubtnut.com/l/_S6dlKkHAeSag


Exercise 13 2

30. 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 + secx)(x − tanx)

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

Watch Video Solution

2. Find the derivative of the following functions:(i)  (ii)  (iii)

(iv)  (v) 

Watch Video Solution

sinx cos x secx

5 secx + 4 cos x cos ecx 3 cot x + 5 cos ecx

https://dl.doubtnut.com/l/_2mCPxWRzHKRW
https://dl.doubtnut.com/l/_8N2g4UQiSdkQ
https://dl.doubtnut.com/l/_7EDEfP5Z9ayw


3. Find the derivative of (i)  (ii)  (iii)

Watch Video Solution

2x −
3

4
(5x3 + 3x − 1)(x − 1)

x− 3(5 + 3x)

4. Find the derivative of for some constant a.

Watch Video Solution

xn − an

x − a

5. Find the derivative of at .

Watch Video Solution

x2 − 2 x = 10

6. Find the derivative of x at .

Watch Video Solution

x = 1

https://dl.doubtnut.com/l/_jsAJP8e5Hynd
https://dl.doubtnut.com/l/_S7TGJ2IJhJeV
https://dl.doubtnut.com/l/_S9nsni10WFNU
https://dl.doubtnut.com/l/_MLHK1PlrRyOE


7. Find the derivative of 99x at .

Watch Video Solution

x = 100

8. For the function 

 

. Prove that .

Watch Video Solution

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

100

x99

99

x2

2

f ′ (1) = 100f ′ (0)

9. Find the derivative of the following functions from �rst principle.(i)

 (ii)  (iii)  (iv) 

Watch Video Solution

x3 − 27 (x − 1)(x − 2)
1

x2

x + 1

x − 1

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

(ii)  (iii) 

(x − a) ⋅ (x − b)

(ax2 + b)
2 x − a

x − b

https://dl.doubtnut.com/l/_lYKctHCUNGvO
https://dl.doubtnut.com/l/_qiqG3CMXtgbo
https://dl.doubtnut.com/l/_74JvorDiBVsf
https://dl.doubtnut.com/l/_7uFOfsIDD9A3


Exercise 13 3

Watch Video Solution

11. Find the derivative of for

some �xed real number a.

Watch Video Solution

xn + axn− 11 + a2xn− 2 +

.

.

.
+ an− 1x + an

1. Evaluate the limits, if exist

Watch Video Solution

lim
x→ 0

(x )
ex − 1

1 − cos x

2. Evaluate the limits, if exist

Watch Video Solution

lim
x− > 0

loge(1 + 2x)

x

https://dl.doubtnut.com/l/_7uFOfsIDD9A3
https://dl.doubtnut.com/l/_XKzw7Xw5FdEx
https://dl.doubtnut.com/l/_GwixoJY4JWdH
https://dl.doubtnut.com/l/_jEm0NCJpE38t


3. Evaluate the limits, if exist

Watch Video Solution

( lim )x→ 0

esin x − 1

x

4. Evaluate the limits, if exist

Watch Video Solution

( lim )
x→ 0

e2 +x − e2

x

5. Evaluate the limits, if exist

Watch Video Solution

( lim )x→ 5

ex − e5

x − 5

6. Evaluate the limits, if exist

Watch Video Solution

( lim )x→ 0

e4x − 1
x

7. Evaluate the limits, if exist lim
x→ 3

ex − e3

x − 3

https://dl.doubtnut.com/l/_U0g7h41MpuMY
https://dl.doubtnut.com/l/_vRgOnKRWBW8B
https://dl.doubtnut.com/l/_xo5Z7Dnxfodc
https://dl.doubtnut.com/l/_ngSGen38hGS8
https://dl.doubtnut.com/l/_H1j5M0CaFdNw


Watch Video Solution

8. Evaluate the limits, if exist

Watch Video Solution

( lim )
x→ 0

log(1 + x3)

sin3 x

https://dl.doubtnut.com/l/_H1j5M0CaFdNw
https://dl.doubtnut.com/l/_fu9FRvT08T5O

