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LIMITS AND DERIVATIVES

Exercise 13 1

1.Suppose f(z) = [a + bz, z < 1;4,2 = 1;b—az,z > 1

o Watch Video Solution

2.Let ay, a2, .... , apbe fixed real numbers and define a function

f(z) = (x — a1)(z — a2).... (x — an).


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_rcyPE9rjo3Fi
https://dl.doubtnut.com/l/_PEjozkW01Btg

What is lim f(z)? For some a # aq, as, ....

T — T

lim f(x)

T—a

, Ap, COMpute

o Watch Video Solution

tan 2z

3‘( hm ):1:—) v

2

° Watch Video Solution

sinaz + bx

4.(1im ), y———a,ba +b# 0

o Watch Video Solution

5.Find ( lim ), ., ,f(z), where f(z) = | K

Lz # 00,z =0

o Watch Video Solution



https://dl.doubtnut.com/l/_PEjozkW01Btg
https://dl.doubtnut.com/l/_RmhwunHUSWi9
https://dl.doubtnut.com/l/_4DKbl5Y2ibZq
https://dl.doubtnut.com/l/_TkpUvYvlUA6g

6.Find ( lim ) .. f(x), where f(z) = |z| — 5

o Watch Video Solution

x2 —1 r <1
—x2 -1 z>1

7.Find ( lim )__  f(z) where f(z) = {

o Watch Video Solution

8. Evaluate (lim ), ., f(z), where

f(z) = [u z 40,0,z =0

° Watch Video Solution



https://dl.doubtnut.com/l/_TkpUvYvlUA6g
https://dl.doubtnut.com/l/_P4fcpEH0h5zX
https://dl.doubtnut.com/l/_csYqFgvYY1n5
https://dl.doubtnut.com/l/_gyw0Ok0gvB0K

flz) -2

9. If the function f(x) satisfies ( lim )m_>1 2 1
72 —

™,

evaluate ( lim ), ., f(=)

O Watch Video Solution

10.1f f(z) = [|z| + 1,z < 00,z = 0|z| — 1,z > O

° Watch Video Solution

mz2+n <0
Niff(z) =< nz+m 0<z<1.
ned4+m z >1

For what integers m and n does both lim0 f(z) and
T —

lim f(x) exist?
z—1

o Watch Video Solution



https://dl.doubtnut.com/l/_02jQhUlbMG2E
https://dl.doubtnut.com/l/_Rr3eQwIouz6p
https://dl.doubtnut.com/l/_UYgg0pU3sRxN
https://dl.doubtnut.com/l/_GIj81z9LNqwV

12.

lim f(z)and( lim ), f(z), wheref(z) = {

Find

2c+3 x <0
3(z+1) >0

o Watch Video Solution

13.( lim ), . ,(cosecx — cot x)

o Watch Video Solution

4_
14. lim = —81
r—3 2.’132 — 5:13 — 3

° Watch Video Solution

b
5. lim 227
r—0 cx + 1

o Watch Video Solution



https://dl.doubtnut.com/l/_GIj81z9LNqwV
https://dl.doubtnut.com/l/_h6aURzAluGNU
https://dl.doubtnut.com/l/_gxfy3A3ACJXg
https://dl.doubtnut.com/l/_6QFS1lSMnxYl

6. lim *7F3
r—4 T — 2

° Watch Video Solution

10 5 1
17 lim S T
z— —1 r—1

o Watch Video Solution

r+1)° -1
18. lim ( )
z—0 Wi

o Watch Video Solution

2 _
9. lim 2% —z—10
x—2 xr2 — 4



https://dl.doubtnut.com/l/_6QFS1lSMnxYl
https://dl.doubtnut.com/l/_FhSnkjx60jHv
https://dl.doubtnut.com/l/_z3e3jhLEK29s
https://dl.doubtnut.com/l/_kaushszN53Tb
https://dl.doubtnut.com/l/_YAsFFfVH4WdR

[ @ Watch Video Solution

20. lim =z + 3

r—3

o Watch Video Solution

21. li 22
Mmoo

o Watch Video Solution

22. lim 72
r—1

o Watch Video Solution

23.FIND lim xseczx
z—0



https://dl.doubtnut.com/l/_YAsFFfVH4WdR
https://dl.doubtnut.com/l/_zFaUygmopdIB
https://dl.doubtnut.com/l/_WHoLbIGvs8hZ
https://dl.doubtnut.com/l/_32qCCnfvf6J4
https://dl.doubtnut.com/l/_3kkYvZWTF3VQ

| o Watch Video Solution

24.Find lim 2% T ¥cCoS

z—0 bsinzx

o Watch Video Solution

) . cos2r — 1
25.Find lim ———
z—0 cosx — 1

° Watch Video Solution

. COS T
26. lim
r—0 T — X

o Watch Video Solution

. sin(7m — x)
27. im —— =
T— T 7'(‘(7'(' — .’L')


https://dl.doubtnut.com/l/_3kkYvZWTF3VQ
https://dl.doubtnut.com/l/_yM9XOZlv6UrX
https://dl.doubtnut.com/l/_sa5qOwFrtcdG
https://dl.doubtnut.com/l/_vROFrM4A2tW6
https://dl.doubtnut.com/l/_i6Mydn0Q6CIV

o Watch Video Solution

) sinazx
28.( lim )m_ﬂ)ma, b, ;'é 0

o Watch Video Solution

) sinax
29. lim
z—0 bx

o Watch Video Solution

8|~
N[ =

+
30. lim
z— -2 T+ 2

o Watch Video Solution



https://dl.doubtnut.com/l/_i6Mydn0Q6CIV
https://dl.doubtnut.com/l/_3XRBaTGhOl5q
https://dl.doubtnut.com/l/_uXOF7HnvaKrd
https://dl.doubtnut.com/l/_Ks0SISqYHLnU

24 b
31 lim — il w+c,a+b+c;é0
z—1 cx?2 +bx +a

o Watch Video Solution

w |

-1
-1

z
32. lim

z—1 P

o=

o Watch Video Solution

Solved Examples

1. Find the derivative of f (x) from the first principles, where f(x)

is (i) sinx + cos x

o Watch Video Solution



https://dl.doubtnut.com/l/_hpVPP68HfVaJ
https://dl.doubtnut.com/l/_9RnqnANXeNPd
https://dl.doubtnut.com/l/_NuNbrWLOA1pK
https://dl.doubtnut.com/l/_tcgUlSeectVn

x° —cosx .. x +coszx
- 1
sinx tanx

2. Find the derivative of{(i)

o Watch Video Solution

3. Compute derivative of

(i) f(x) = sin2z (ii) g(x) = cot

o Watch Video Solution

4.Find the derivative of f(z) = z?

° Watch Video Solution

5. Find the derivative of the constant function f(x) = afor a

fixed real number a.

[ s |


https://dl.doubtnut.com/l/_tcgUlSeectVn
https://dl.doubtnut.com/l/_kVgQiqH6aR6I
https://dl.doubtnut.com/l/_SJcdgR1Yk7By
https://dl.doubtnut.com/l/_1R3U5PLwh0gh

[ & Watch Video Solution

1
6. Find the derivative of f(z) = .

o Watch Video Solution

7. Compute the derivative of 6z'%° — 2 + z.

o Watch Video Solution

8. Find the derivative

flx) =1+z+z*+2°+.. + zMatz = 1.

of

° Watch Video Solution



https://dl.doubtnut.com/l/_1R3U5PLwh0gh
https://dl.doubtnut.com/l/_BZyzCV1nR8sY
https://dl.doubtnut.com/l/_d16r3Yf6gxfv
https://dl.doubtnut.com/l/_0FIL6ghXcZMz

1
9. Find the derivative of f(z) = T :

o Watch Video Solution

10. Compute the derivative of sin x by first principle.

o Watch Video Solution

11. Compute the derivative of tan x.

o Watch Video Solution

12. Compute the derivative of f(z) = sin® z.

° Watch Video Solution



https://dl.doubtnut.com/l/_mEf4gBVlOCXq
https://dl.doubtnut.com/l/_eAhxoijPlRd2
https://dl.doubtnut.com/l/_29OPTONiaQbB
https://dl.doubtnut.com/l/_OFQlXYH87Cs3

13. Find the derivative of f from the first principles, where f is

2x + 3 1

given by(i) f(x) = ———- (i) f(z) = —

o Watch Video Solution

15 _ V1 —1
14. Evaluate(i) ( lim )_ ., 210 — 1 (ii) (lim ), ., +xa;

o Watch Video Solution

2 41
5. Find the limits () lim {L} (ii)

z—1 | x + 100
[x?’ — 42 —|—4:c]

lim
x2 —4

T —2

° Watch Video Solution



https://dl.doubtnut.com/l/_zuLZHgWOFzRj
https://dl.doubtnut.com/l/_QuNgNBCGfyfy
https://dl.doubtnut.com/l/_o0QTPSu7Ndwv

16.Find the limits: () lim [z® — 2® + 1] (iii) lim [z(z + 1)]

z—1 z—3

(i) im [1+z+2”+..... + 2]

z—1

o Watch Video Solution

17. Find the derivative of sin xat x = 0.

° Watch Video Solution

18. Find the derivative of the function f(z) = 2z* 4 3z — 5at

r = — 1.Also prove that f'(0) + 3f'( — 1) = 0.

o Watch Video Solution

19. Find the derivative at x = 2of the function f(z) = 3.


https://dl.doubtnut.com/l/_u89lAsupRlu4
https://dl.doubtnut.com/l/_jxZ5S8Lz4ke4
https://dl.doubtnut.com/l/_3zlVXCW6Lr5h
https://dl.doubtnut.com/l/_Db5iNNNxkeqy

o Watch Video Solution

- sindx ... . tanx
20. Evaluate (i) lim — (i) lHm
z—0 sin2x z—0 X

o Watch Video Solution

21. Find the derivative of f(z) = 10z.

° Watch Video Solution

22.Find the derivative of f(z) = 3atz = Oand at z = 3.

o Watch Video Solution

log, x

23. Evaluate: lim
z—1 x —1


https://dl.doubtnut.com/l/_Db5iNNNxkeqy
https://dl.doubtnut.com/l/_WyxVJ4k4ae1B
https://dl.doubtnut.com/l/_NpffmBAUAr9y
https://dl.doubtnut.com/l/_E4H2Tqfg9Xoy
https://dl.doubtnut.com/l/_Ah6ueoNjMkU2

° Watch Video Solution

e —ginx — 1

24. Compute lim
z—0 Z

° Watch Video Solution

e3® — 1
25.Compute lim
x—0 T

o Watch Video Solution

Miscellaneous Exercise

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

understood that a, b, ¢, d, p, g, r and s are fixed non-zero

constants and m and n are integers): —
sin” x


https://dl.doubtnut.com/l/_Ah6ueoNjMkU2
https://dl.doubtnut.com/l/_KQmNygmnrsxz
https://dl.doubtnut.com/l/_VfklXkeNqNEs
https://dl.doubtnut.com/l/_DkdJNGFtuAQB

o Watch Video Solution

2. Find derivative of the following functions (it is to be
understood that a, b, ¢, d, p, q, r and s are fixed non-zero

constants and m and n are integers): (z + a)

o Watch Video Solution

3. Find derivative of the following functions (it is to be
understood that a, b, ¢, d, p, q, r and s are fixed non-zero

_ T
constants and m and n are integers): (pz + q) (; + 3)

o Watch Video Solution



https://dl.doubtnut.com/l/_DkdJNGFtuAQB
https://dl.doubtnut.com/l/_9NeocHQWon4U
https://dl.doubtnut.com/l/_P1OBZJKbfOb1

4. Find the derivative of the following functions from first

principle:
(i) z
(i) (— ) *

(iii) sin(x + 1)

o Watch Video Solution

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

understood that a, b, ¢, d, p, q, r and s are fixed non-zero
1+
1-— 41

x

constants and m and n are integers):

o Watch Video Solution



https://dl.doubtnut.com/l/_ipgTOJMMHKMR
https://dl.doubtnut.com/l/_sLl9tFSoQoH4

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

understood that a, b, ¢, d, p, q, r and s are fixed non-zero
1
ax? +bx +c

constants and m and n are integers):

o Watch Video Solution

7. Find derivative of the following functions (it is to be
understood that a, b, ¢, d, p, q, r and s are fixed non-zero

constants and m and n are integers): (az + b)(cz + d)*

o Watch Video Solution

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

understood that a, b, ¢, d, p, q, r and s are fixed non-zero

ar + b
cx +d

constants and m and n are integers):



https://dl.doubtnut.com/l/_N9d79Olxgf1x
https://dl.doubtnut.com/l/_LNPVY6kDzwwB
https://dl.doubtnut.com/l/_s8qzXRLVmdTe

| P Watch Video Solution

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

understood that a, b, ¢, d, p, q, r and s are fixed non-zero

ar + b
px2 +qr + 1

constants and m and n are integers):

° Watch Video Solution

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

understood that a, b, ¢, d, p, q, r and s are fixed non-zero

pr? +qr + 7
ar + b

constants and m and n are integers):

o Watch Video Solution



https://dl.doubtnut.com/l/_s8qzXRLVmdTe
https://dl.doubtnut.com/l/_zPEZOEVEsHke
https://dl.doubtnut.com/l/_6dFaCI6C7yXk

1. Find derivative of the following functions (it is to be
understood that a, b, ¢, d, p, q, r and s are fixed non-zero

constants and m and n are integers): sin”

° Watch Video Solution

. L , _ secr — 1
12. Find derivative of the following functions: ———
secr + 1

° Watch Video Solution

13. Find derivative of the following functions (it is to be
understood that a, b, ¢, d, p, g, r and s are fixed non-zero

constants and m and n are integers): cos ecx cot x

° Watch Video Solution



https://dl.doubtnut.com/l/_h15tL9OAoXre
https://dl.doubtnut.com/l/_ebmZRpsMvtul
https://dl.doubtnut.com/l/_8I1LdZeKifs2
https://dl.doubtnut.com/l/_aIVMJTsyLYfD

14. Find derivative of the following functions (it is to be
understood that a, b, ¢, d, p, q, r and s are fixed non-zero

constants and m and n are integers): sin (x + a)

o Watch Video Solution

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

understood that a, b, ¢, d, p, q, r and s are fixed non-zero

sinx + cosx

constants and m and n are integers): —
sinx — cos x

o Watch Video Solution

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

understood that a, b, ¢, d, p, q, r and s are fixed non-zero

COS T

constants and m and n are integers): ——
14 sinz

| e |


https://dl.doubtnut.com/l/_aIVMJTsyLYfD
https://dl.doubtnut.com/l/_zdKvsR58NQCY
https://dl.doubtnut.com/l/_u6nniYN4QtBb

[ W Watch Video Solution ]

17. Find derivative of the following functions (it is to be
understood that a, b, ¢, d, p, g, r and s are fixed non-zero

constants and m and n are integers): 4,/z — 2

° Watch Video Solution

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

understood that a, b, ¢, d, p, q, r and s are fixed non-zero

. a b
constants and m and n are integers): — — — + cosx

x4t x2

o Watch Video Solution

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

understood that a, b, ¢, d, p, q, r and s are fixed non-zero


https://dl.doubtnut.com/l/_u6nniYN4QtBb
https://dl.doubtnut.com/l/_QctfAj4BAXLL
https://dl.doubtnut.com/l/_OwRKayR1Ki2X
https://dl.doubtnut.com/l/_MNbgZNZrxPaS

constants and m and n are integers): (axz + b)"(cxz + d)™

o Watch Video Solution

20. Find derivative of the following functions (it is to be
understood that a, b, ¢, d, p, q, r and s are fixed non-zero

constants and m and n are integers): (axz + b)"

o Watch Video Solution

21. Find derivative of the following functions (it is to be
understood that a, b, ¢, d, p, q, r and s are fixed non-zero
constants and m and n are integers):

(az® + sinz)(p + gcosz)

° Watch Video Solution



https://dl.doubtnut.com/l/_MNbgZNZrxPaS
https://dl.doubtnut.com/l/_45GT711Fq0Wc
https://dl.doubtnut.com/l/_DPP0DJyYiOTU

22. Find derivative of the following functions (it is to be
understood that a, b, ¢, d, p, q, r and s are fixed non-zero

constants and m and n are integers): (z + cos z)(z — tanx)

o Watch Video Solution

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

understood that a, b, ¢, d, p, q, r and s are fixed non-zero

4r + 5sinx

constants and m and n are integers):
3z + Tcoszx

o Watch Video Solution

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

understood that a, b, ¢, d, p, q, r and s are fixed non-zero

2 T
x COS<4)

constants and m and n are integers): -
sinx


https://dl.doubtnut.com/l/_bB6ZPfoJ1W12
https://dl.doubtnut.com/l/_c6eCbXbkYJNl
https://dl.doubtnut.com/l/_ry1oJJ1iaKL8

o Watch Video Solution

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

understood that a, b, ¢, d, p, q, r and s are fixed non-zero

) a + bsinx
constants and m and n are integers): atosmz
c+dcosz

o Watch Video Solution

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

understood that a, b, ¢, d, p, q, r and s are fixed non-zero

, sin(z + a)
constants and m and n are integers):
COS T

o Watch Video Solution



https://dl.doubtnut.com/l/_ry1oJJ1iaKL8
https://dl.doubtnut.com/l/_Ce69fVNZtWMT
https://dl.doubtnut.com/l/_sfQvWGW1wsJJ

27. Find derivative of the following functions (it is to be
understood that a, b, ¢, d, p, q, r and s are fixed non-zero

constants and m and n are integers): z*(5sinz — 3cos z)

O Watch Video Solution

28. Find derivative of the following functions (it is to be
understood that a, b, ¢, d, p, q, r and s are fixed non-zero

constants and m and n are integers): (:c2 + 1) CosS T

o Watch Video Solution

29. Find derivative of the following functions:
1+ tanz

° Watch Video Solution



https://dl.doubtnut.com/l/_btYL2Tqe8diz
https://dl.doubtnut.com/l/_KSRuGWmgHNTo
https://dl.doubtnut.com/l/_2fVWVaXMxbZi
https://dl.doubtnut.com/l/_3ruxyVZ9Zt97

30. Find derivative of the following functions (it is to be
understood that a, b, ¢, d, p, q, r and s are fixed non-zero

constants and m and n are integers): (z + secz)(x — tanz)

° Watch Video Solution

1. Find the derivative of cos x from first principle.

° Watch Video Solution

2. Find the derivative of the following functions:
(i) sinx cos x

(ii) secx


https://dl.doubtnut.com/l/_3ruxyVZ9Zt97
https://dl.doubtnut.com/l/_YFlqpMQSmlgt
https://dl.doubtnut.com/l/_gOUzla7cqVpP

(iii) bsecx + 4cos x
(iv) cos ecx
(v) 3cot x + Hcosecx

(vi) bsinx — 6cosx + 7

o Watch Video Solution

3. Find the derivative of

N o 3
(I) LE—Z

(ii) (52° 4+ 3z — 1)(z — 1)

(iii) z ~3(5 + 3z)

° Watch Video Solution

: . " —a"
4.Find the derivative of ———for some constant a.
T —a

o Watch Video Solution



https://dl.doubtnut.com/l/_gOUzla7cqVpP
https://dl.doubtnut.com/l/_3pR7zQksG7c8
https://dl.doubtnut.com/l/_I0GHqWHzPW66

5.Find the derivative of 2 — 2at z = 10.

o Watch Video Solution

6. Find the derivative of xat £ = 1.

° Watch Video Solution

7. Find the derivative of 99x at x = 100.

° Watch Video Solution

wlOO 3399 £l72

8. For the function f(z) = 100 + 90 + ...+ - +x + 1L

| o Wiak~h \tAdAaA CAaliikian


https://dl.doubtnut.com/l/_I0GHqWHzPW66
https://dl.doubtnut.com/l/_OWoDW2PXdUo2
https://dl.doubtnut.com/l/_eUuPuSQxtR8b
https://dl.doubtnut.com/l/_6yDzTiEi6GYH
https://dl.doubtnut.com/l/_czFZCza6Rele

| € AAA-LASIE IR ALSAAr* iYL L0910 J

9. Find the derivative of the following functions from first
principle
(i) z* — 27

(ii) (z — 1)(x2)

|
(iii) F
o x+1
(iv) p—

° Watch Video Solution

10. For some constants a and b, find the derivative off(i)

r —a

z—b

(z — a) - (z — b) (i) (az® + b)" (iii)

o Watch Video Solution



https://dl.doubtnut.com/l/_czFZCza6Rele
https://dl.doubtnut.com/l/_clbhkplaOs3T
https://dl.doubtnut.com/l/_smr7IjiiXXzT

1. Find the derivative of

2" +az” "1+ a’z" 2+ £ a" 'z + a™for some fixed real

number a.

o Watch Video Solution

o z(e” - 1)
1. Evaluate the limits, if exist lim @ ——=.
z—0 1 —cosx

o Watch Video Solution

log (1 + 2x
2. Evaluate the limits, if exist lim 8. ) .
z—0 X

o Watch Video Solution



https://dl.doubtnut.com/l/_lzXSHQZS8FOq
https://dl.doubtnut.com/l/_Jk2smDPhLES0
https://dl.doubtnut.com/l/_qfhsTbQ2rEB0

sinm_]_

3. Evaluate the limits, if exist 1lim
z—0 X

o Watch Video Solution

4. Evaluate the limits, if exist lim
z—0 X

o Watch Video Solution

e? —eb
5. Evaluate the limits, if exist im ————.
z—5 T —H

o Watch Video Solution

e —1

6. Evaluate the limits, if exist lim
z—0 X

o Watch Video Solution



https://dl.doubtnut.com/l/_EKEAOL55fCMz
https://dl.doubtnut.com/l/_sGjztgMYiQq6
https://dl.doubtnut.com/l/_Vm8CneUTxyjx
https://dl.doubtnut.com/l/_kBSnLeQlE02l

3

xr
—e

7. Evaluate the limits, if exist lim
z—3 T — 3

o Watch Video Solution

o log(1+2%)
8. Evaluate the limits, if exist 1lim
z—0 sin®

o Watch Video Solution



https://dl.doubtnut.com/l/_kBSnLeQlE02l
https://dl.doubtnut.com/l/_Yfcuf5C1TFJg
https://dl.doubtnut.com/l/_j9WnKx8VoY7A

