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LIMITS AND DERIVATIVES

1. Suppose

flz) =[la+bzx,z < 1,4,z =1,b—az,z > 1] and lim f(xz)wherexten

° Watch Video Solution

2. Let a4, as, .... ., a,be fixed real numbers and define a function f(x) =
(z —a1)(z — a3).... . (z — a,). What is (lim ), f(z)? For some
a # ay, Qy, .... . , Gy, compute ( lim ) . f(z)
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I & Watch Video Solution

o Watch Video Solution

sinax + bz

4. (lim )w_waw + sinbx

a,ba+b=#0

o Watch Video Solution

z
5.Evaluate (lim),, , ,f(z), where f(z) = {?’, x#0,0,z=0

° Watch Video Solution

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

° Watch Video Solution



https://dl.doubtnut.com/l/_J0LBSPKXeuQY
https://dl.doubtnut.com/l/_z8Xp1wokwSmP
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7.Find (lim ), f(z) where f(z) = {;c2 -1 z<1

—z2 -1 z>1

° Watch Video Solution

8.Evaluate (lim), ,,f(x), where f(z) = {E—|, z#0,0,2=0

o Watch Video Solution

flz) —2

—1
T 72 —

9. If the function f(x) satisfies ( lim ) = m, evaluate

° Watch Video Solution

10.If f(z) = [|z|] + 1,2 < 00,z = O|z| — 1,z > 0

° Watch Video Solution



https://dl.doubtnut.com/l/_4Roy5oUcHWwK
https://dl.doubtnut.com/l/_vm5SOKvD4yqD
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nIf f(z) = [mm2—|—n,m<0nm—|—m,m§m§1n:133—|—m,x>1. For

what integers m and n does both ( lim ), ., f(z)-

o Watch Video Solution

12. Find

f(z)and( lim ), ., f(x), wheref(z) = 2z + 3,2 < 03(z + 1),z > 0

o Watch Video Solution

13.( lim ), , ,(cosecx — cot x)

o Watch Video Solution

x* — 81

4.(lim), YR —

o Watch Video Solution



https://dl.doubtnut.com/l/_Tf2qpfLzvnyc
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ar +b

o Watch Video Solution

4r + 3

w—>4x_2

16. Evaluate: ( lim )

o Watch Video Solution

210 4 25 + 1

17.( lim ) —

r— —1

o Watch Video Solution

5
+1)" -1
(), o EH D=

o Watch Video Solution

32—z — 10

T—2 2172 —4

19.( lim )



https://dl.doubtnut.com/l/_lwfROj2XsXfG
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o Watch Video Solution

20.(lim ), .z + 3

o Watch Video Solution

22

o Watch Video Solution

22.Find ( lim ), , 7’

o Watch Video Solution

23.(lim ), , ,zsecx

o Watch Video Solution



https://dl.doubtnut.com/l/_tWPdYtI5vQC3
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axr I COS I
2. (lim) 22T ECOST

20 psing

o Watch Video Solution

. cos2x — 1
25.( lim )

220 cosx — 1

o Watch Video Solution

COS T
z—0 T

26. ( lim ) —

o Watch Video Solution

27.( lim )Hw%

° Watch Video Solution

sinax

28.( lim ) a,b, #0

20 gin b


https://dl.doubtnut.com/l/_dIbXc52hQ1EU
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o Watch Video Solution

sinax

20.(lim ), ,p——

o Watch Video Solution

_'_

]|=
N [ro|—

30. ( lim )

8

o Watch Video Solution

2
31, lim 2% +b$+c,a+b—|—c;£0
e—1 cx? +br +a

o Watch Video Solution

w =

zs — 1
z—1 1

zse — 1

32.( lim )

o Watch Video Solution



https://dl.doubtnut.com/l/_fj87b8NlR3PQ
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Solved Examples

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

scex+cosx(i)xs € x

° Watch Video Solution

% — cosx .. +coszx

(i)

2. Find the derivative of(i) -
sinx tanz

o Watch Video Solution

3. Compute derivative of (i) f(x) = sin2z (i) g(z) = cot x

o Watch Video Solution

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

s I


https://dl.doubtnut.com/l/_DgamHK5EpMmw
https://dl.doubtnut.com/l/_BigJa2VjJ55M
https://dl.doubtnut.com/l/_BQ8wHY9XVgIm
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| ¥ Watch Video Solution J

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

number a.

o Watch Video Solution

1
6. Find the derivative of f(x) = o

o Watch Video Solution

7. Compute the derivative of 6% — 2% + .

o Watch Video Solution

8.Find the derivative of f(z) =1+ z + 2® + 2® + + 2%tz = 1.

o Watch Video Solution



https://dl.doubtnut.com/l/_QTEyXyEYdipz
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z+1

9.Find the derivative of f(z) = "

o Watch Video Solution

10. Compute the derivative of sin x.

o Watch Video Solution

11. Compute the derivative of tan x.

o Watch Video Solution

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

o Watch Video Solution



https://dl.doubtnut.com/l/_Z7RFV28KgoTA
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13. Find the derivative of f from the first principles, where f is given by(i)

flae) = 22 i) fla) = w b

o Watch Video Solution

! — 1 Vit —1

14. Evaluate(i) ( lim )Hlm (i) (lim ), ., "

° Watch Video Solution

15.  Find the limits (i) (lim), 4 [ z + 100

. x3 — 4z + 4z
(11m)$_>2[ = ]

2
z-+1 ] (i)

° Watch Video Solution

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

r—1

(i) (lim ), [1+z+a>+..... + z!9]

° Watch Video Solution



https://dl.doubtnut.com/l/_T5AXHipsAHTI
https://dl.doubtnut.com/l/_5x2tSN4wUhjl
https://dl.doubtnut.com/l/_3j99EpWKP2To
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17. Find the derivative of sin xat z = 0.

° Watch Video Solution

18. Find the derivative of the function f(z) = 2z% + 3z — 5at = = 1.

Also prove that f'(0) +3f'( — 1) = 0.

° Watch Video Solution

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

o Watch Video Solution

N1 sindx |, . tanzx
20. Evaluate (i) ( lim )””—”)M (i) (lim ), ,,——

° Watch Video Solution



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

° Watch Video Solution

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

° Watch Video Solution

(log) x

23. Evaluate ( lim ) |

z—0

° Watch Video Solution

3z :
e’ —sinz — 1
24.Compute lim
z—0 Z

o Watch Video Solution

e —1

25. Compute ( lim ) -

rz—0


https://dl.doubtnut.com/l/_jZwxsHIJwqll
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° 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" z

° Watch Video Solution

2. 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): (z + a)

° Watch Video Solution



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, ¢, d, p, g, r and s are fixed non-zero constants and m and n are

: 7
integers): (px + q) (; + s)

° Watch Video Solution

4. Find the derivative of the following functions from first principle:

N e 1 e i T
(i) x (i) ( — )~ (iii) sin(xz + 1) (iv) cos (ac — g)

° Watch Video Solution

5. 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

1+ 5

integers): N
Tz

o Watch Video Solution



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, ¢, d, p, g, r and s are fixed non-zero constants and m and n are

integers):
& )aw2—|—bz—|—c

° Watch Video Solution

7.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): (az + b)(cz + d)°

° Watch Video Solution

8. 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

ar + b

integers):
& )cm—i—d

° Watch Video Solution



https://dl.doubtnut.com/l/_1JUv95wpL9po
https://dl.doubtnut.com/l/_jhdINHyRAgSZ
https://dl.doubtnut.com/l/_fCFbSRUivVp2
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9. 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

ar +b
pxr2 +qr +r

integers):

° Watch Video Solution

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

a, b,¢c d, p,q, rand s are fixed non-zero constants and m and n are

pw2+qx—|—r
ar +b

integers):

o Watch Video Solution

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

integers): sin"

o Watch Video Solution



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

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

° Watch Video Solution

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

integers): cos ecx cot

° Watch Video Solution

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

) sinxz + cosx
integers): —
sinx — cosx

° Watch Video Solution

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

a, b,c,d, p,q, r and s are fixed non-zero constants and m and n are

) Cos T
IntegerS): m

° Watch Video Solution

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

integers): 4,/ — 2

° Watch Video Solution



https://dl.doubtnut.com/l/_hofzqnmbpehZ
https://dl.doubtnut.com/l/_EjpLJRCPA5AO
https://dl.doubtnut.com/l/_fUlFVj4tnPvV
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18. Find derivative of the following functions (it is to be understood that
a, b,c,d, p,q, r and s are fixed non-zero constants and m and n are

, a b
integers): — — — 4 cosx
x x

° Watch Video Solution

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

integers): (az + b)"(cz + d)™

° Watch Video Solution

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

integers): (ax + b)"

° Watch Video Solution



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 fixed non-zero constants and m and n are

integers): (az” + sinz) (p + gcos z)

° Watch Video Solution

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

integers): (x + cos z)(xtanx)

° Watch Video Solution

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

a, b,c,d, p,q, r and s are fixed non-zero constants and m and n are

4 + 5sinx

integers); ——M
& )3zc+7c0sa:

° Watch Video Solution



https://dl.doubtnut.com/l/_VuRxb8nbk4PD
https://dl.doubtnut.com/l/_iHQG7PxkG1zK
https://dl.doubtnut.com/l/_lJpdqdLVR2ne
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24.Find derivative of the following functions (it is to be understood that

a, b,c,d, p,q, r and s are fixed non-zero constants and m and n are

2 T
I~ COoS (Z)

integers): -
sinz

° Watch Video Solution

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

a+ bsinzx
a, b, cand d are fixed non-zero constants ); ———
c+dcosz

° Watch Video Solution

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

a, b,c,d, p,q, r and s are fixed non-zero constants and m and n are

sin(z + a)

integers):
Cos T

o Watch Video Solution



https://dl.doubtnut.com/l/_gelNAR91mZq0
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27.Find derivative of the following functions (it is to be understood that
a, b,c,d, p,q, r and s are fixed non-zero constants and m and n are

integers): z*(5sinz — 3cos z)

° Watch Video Solution

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

integers): (acz + 1) CoS T

° Watch Video Solution

29. Find derivative of the following functions: ——
14 tanz

° Watch Video Solution



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

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

integers): (z + secx)(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) sin x cos  (ii) sec z (iii)

5secx + 4cos x(iv) cos ecx (v) 3cot  + 5cos ecx

° Watch Video Solution



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

3
3. Find the derivative of () 2z — — (ii) (52° + 3z — 1)(z — 1) (iii)

z 35+ 3z)

o Watch Video Solution

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

n an

o Watch Video Solution

5.Find the derivative of 22 — 2at = 10.

o Watch Video Solution

6. Find the derivative of x at x = 1.

o Watch Video Solution



https://dl.doubtnut.com/l/_jsAJP8e5Hynd
https://dl.doubtnut.com/l/_S7TGJ2IJhJeV
https://dl.doubtnut.com/l/_S9nsni10WFNU
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7. Find the derivative of 99x at x = 100.

° Watch Video Solution

8. For the function
2100 299 2

f(z) = + TR |
V=700 "9 """ T®

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

° Watch Video Solution

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

3 . o et
z° — 27 (i) (z — 1)(x — 2) (iii) o (iv) =1

° Watch Video Solution

10. For some constants a and b, find the derivative of(i) (x — a) - (z — b)

.. 2 2 ... —a
(i) (a:c + b) (iii) pa—

[ )|


https://dl.doubtnut.com/l/_lYKctHCUNGvO
https://dl.doubtnut.com/l/_qiqG3CMXtgbo
https://dl.doubtnut.com/l/_74JvorDiBVsf
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| Y Watch Video Solution

11. Find the derivative of z" + az™ '1 + a?z" 2 + + a" 'z + a"for

some fixed real number a.

° Watch Video Solution

et —1
1. Evaluate the limits, if exist lim <:c—)
z—0 1—cosz

° Watch Video Solution

log, (1 + 2z
2. Evaluate the limits, if exist lim M
z— >0 M

° Watch Video Solution



https://dl.doubtnut.com/l/_7uFOfsIDD9A3
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sinm_]_

3. Evaluate the limits, if exist( lim ) .,
T

° Watch Video Solution

4. Evaluate the limits, if exist( lim ) ———
T

o Watch Video Solution

T 5

C . . e” —e€
5. Evaluate the limits, if exist( lim ), . —
x —_—

o Watch Video Solution

43:_1

6. Evaluate the limits, if exist( lim ) .,
x

° Watch Video Solution

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


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

° Watch Video Solution

log(l + x3)

3

8. Evaluate the limits, if exist( lim )
sin® x

z—0

o Watch Video Solution
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