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CONTINUITY AND DIFFERENTIABILITY

1. Check the continuity of the function f given by

fl(z) =2x+3 at =z =1

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_4AW6Hv1cmOoF

2. Examine whether the function f given by f(z) = z? is

continuous at x=0.

o Watch Video Solution

3. Discuss the continuity of the function f given by

f(z) = |z| at = =0.

o Watch Video Solution

4. Show that the function f  given by

S 4+3  if 0
f(z) = v 1 z 7 is not continuous at x=0.
1 if =0

o Watch Video Solution



https://dl.doubtnut.com/l/_yNTP2EMlGTjs
https://dl.doubtnut.com/l/_xUa8X7UmG6qx
https://dl.doubtnut.com/l/_rXyb08NpFNDe
https://dl.doubtnut.com/l/_eqnOc1cInOZb

5. Check the points where the constant function f(x)= k is

continuous.

o Watch Video Solution

6. Prove that the identity function on real numbers given by

f(x)= x is continuous at every real number.

o Watch Video Solution

7. Is the function defined by f(x) = |z|, a continuous

function?

o Watch Video Solution



https://dl.doubtnut.com/l/_eqnOc1cInOZb
https://dl.doubtnut.com/l/_Mde0uUbGiNnp
https://dl.doubtnut.com/l/_KB9IhskUePAv
https://dl.doubtnut.com/l/_Ibar4TvBqmAn

8. Discuss the continuity of the function f given by

flz) = 3+ 2% — 1.

o Watch Video Solution

9. Discuss the continuity of the function f defined by

fz) = 2o £ 0,

o Watch Video Solution

10. Discuss the continuity of the function f defined by

T+ 2 if <1
xr—2 if x>1

o Watch Video Solution



https://dl.doubtnut.com/l/_Ibar4TvBqmAn
https://dl.doubtnut.com/l/_A3r6Aeii14WB
https://dl.doubtnut.com/l/_l7Kw4YCUtP67
https://dl.doubtnut.com/l/_7HaQonTXtFdZ

1. Find all the points of discontinuity of the function f

z+2 if z<1
defined by < 0 if x=1.
z—2 if z>1

o Watch Video Solution

12. Discuss the continuity of the function defined by

T + 2 if <0
—x+2 if >0

o Watch Video Solution

13. Discuss the continuity of the function f given by

{:13 if >0
22 if x <0

o Watch Video Solution



https://dl.doubtnut.com/l/_7HaQonTXtFdZ
https://dl.doubtnut.com/l/_KhSJJxErBGuo
https://dl.doubtnut.com/l/_wKL2EonvSFuc
https://dl.doubtnut.com/l/_SbSscmMhoswh

14. Show that a function p is a polynomial function is

continuous.

o Watch Video Solution

15. Find all the points of discontinuity of the greatest
interger function defined by f(z) = [z], where [x] denote

the greatest integer less than or equal to x.

o Watch Video Solution

16. Prove that every rational function is continuous.

o Watch Video Solution



https://dl.doubtnut.com/l/_SbSscmMhoswh
https://dl.doubtnut.com/l/_q3z9BFWVWnge
https://dl.doubtnut.com/l/_QPQXjUGJ3iuN
https://dl.doubtnut.com/l/_MUuKMGpEcgPC

17. Discuss the continuity of sine function.

o Watch Video Solution

18. Prove that the function defined by f(z) = tanz is a

continuous function.

o Watch Video Solution

19. Show that the function defined by f(z) = sin(z?) is a

continuous function.

o Watch Video Solution



https://dl.doubtnut.com/l/_MUuKMGpEcgPC
https://dl.doubtnut.com/l/_pRtyanPf2cs6
https://dl.doubtnut.com/l/_QzrxrBxm91MH

20. Show that the function f defined by
flz) =1 -z +z|],

where x is any real number, is a continuous function.

o Watch Video Solution

21. Find the derivative of the function given by

f(z) = sin(z?).

o Watch Video Solution

22. Find the derivative of tan(2z + 3).

o Watch Video Solution



https://dl.doubtnut.com/l/_xLRdFSDXB1CN
https://dl.doubtnut.com/l/_T2Ooi3uWiVmF
https://dl.doubtnut.com/l/_witD3027YDqS
https://dl.doubtnut.com/l/_bn56uYAgSplC

23. Differentiate sin(cos (:r;z)) with respect to x.

o Watch Video Solution

d
24.Find & if x —y=m.
dx

o Watch Video Solution

25. Find 4y if i
.FIn Iz’ I Y+ Siny = cos.

o Watch Video Solution

26. Find the derivative of f given by f(z) =sin 'z

assuming it exists.



https://dl.doubtnut.com/l/_bn56uYAgSplC
https://dl.doubtnut.com/l/_00ioXLob5BNs
https://dl.doubtnut.com/l/_p3aUu4Gtx0aP
https://dl.doubtnut.com/l/_eW96fFMXXrzH

| €@ Watch Video Solution

27. Find the derivative of f given by f(z) =tan 'z

assuming it exists.

° Watch Video Solution

28.1s it true that z = €'°8% for all real x?

° Watch Video Solution

29. Differentiate the following w.rt. x :

e—il?

° Watch Video Solution



https://dl.doubtnut.com/l/_eW96fFMXXrzH
https://dl.doubtnut.com/l/_zgnu7BQaFI3N
https://dl.doubtnut.com/l/_6fB3oYVxJ1Gw
https://dl.doubtnut.com/l/_YxSfqQ0HflyL

30. Differentiate the following w.rt. x:

sin(logz),z > 0

o Watch Video Solution

31. Differentiate the following w.r.t. x :

cos ~(e”).

o Watch Video Solution

32. Differentiate the following w.rt. x :

cos T
€

o Watch Video Solution



https://dl.doubtnut.com/l/_YxSfqQ0HflyL
https://dl.doubtnut.com/l/_ScgpCqwCCR4e
https://dl.doubtnut.com/l/_WlFEXG13ZyOn
https://dl.doubtnut.com/l/_y4GrKi0WjB3U

(z — 3)(z2 +4)
(322 + 4z +5)

33. Differentiate \/

o Watch Video Solution

34. Differentiate a” w.r.t. x, where a is a positive constant.

o Watch Video Solution

35. Differentiate z*™%, z > 0 wirt. x.

o Watch Video Solution

d
36. Find —y, if ¥ +a¥+ 2% = a.
dx

[ n uarsr_ =z 01wl o=~ _1 a°*_


https://dl.doubtnut.com/l/_IGyQ3PMJzQGC
https://dl.doubtnut.com/l/_D74Lht9MkgDa
https://dl.doubtnut.com/l/_VkUAR4WNWePp
https://dl.doubtnut.com/l/_XTmTGsrW07pO

(I ™ vvaldn viaco o0Iutiorn

d
37. Find d—y, if * =acosf,y = asinb.
x

o Watch Video Solution

38 Findﬁ if = at? y=2at
. dz’ - Y = .

° Watch Video Solution

d
39. Find %, if *x =a(0+sinf),y = a(l — cos¥).

o Watch Video Solution



https://dl.doubtnut.com/l/_XTmTGsrW07pO
https://dl.doubtnut.com/l/_usZ00r7x7cbm
https://dl.doubtnut.com/l/_bDeHxARcdw0p
https://dl.doubtnut.com/l/_vXNXOdFwONx0

d
40. Find —y, if 23 —|—y% = as.
dx

o Watch Video Solution

2
41.Find —g, ify = 2 + tanz.
dx

o Watch Video Solution

d2
42.If y = Asinx + B cos x, then prove that d—:g +y=0.
x
o Watch Video Solution
2z 3z d2y dy
43.If y = 3e”* + 2e”", prove that — — 5— + 6y = 0.
dz? dz

I OIA',L,L|'!,I,, o~ _1_ _n°*


https://dl.doubtnut.com/l/_TmFhoGTHqjC7
https://dl.doubtnut.com/l/_SsNRr2f9eMGn
https://dl.doubtnut.com/l/_saBQ2zptoMJ8
https://dl.doubtnut.com/l/_z2RrYPCha00s

L vvallil vid€O SOIUtLion )

d? d
44.1f y = sin~ ! z, show that (1 — a:z)—y — :c—yO.
daj2 dx

o Watch Video Solution

45. \Verify Rolle's theorem for the function

y=z’+2,a= —2 and b=2.

o Watch Video Solution

46. Verify mean value theorem for the function f(z) = z?

on [2,4]

o Watch Video Solution



https://dl.doubtnut.com/l/_z2RrYPCha00s
https://dl.doubtnut.com/l/_mkQkdKb4OupO
https://dl.doubtnut.com/l/_Glcm6mzx444D
https://dl.doubtnut.com/l/_hZhhqcLkVMH5

Miscellaneous Examples

1. Differentiate w.r.t.x, the following functions :

1
V3T + 2 4+ ———
V2x? + 1

o Watch Video Solution

2. Differentiate w.r.t.x, the following functions :

2 —
e 1 3cos ! .

o Watch Video Solution

3. Differentiate w.r.t.x, the following functions :

log;(logz).

I nill,L,L|'!,l,, o~ _1_ _n°*


https://dl.doubtnut.com/l/_j19YfG9NYYlv
https://dl.doubtnut.com/l/_NIiOlyNrn8kf
https://dl.doubtnut.com/l/_6w9X35CzGfqS

{ " Vvaldn vViaco >oidLion

4, Differentiate the following w.r.t.x.

cos *(sinz).

o Watch Video Solution

5. Differentiate the following w.r.t.x.

tan ! sinx
an 1+ coszx

o Watch Video Solution

6. Differentiate the following w.r.t.x.

. _1( 2w+1 )
sin
14 47

[ o WAL _L w2l . ~_ ..


https://dl.doubtnut.com/l/_6w9X35CzGfqS
https://dl.doubtnut.com/l/_nWvN0hwp7IPH
https://dl.doubtnut.com/l/_W2vrAg0LFm9A
https://dl.doubtnut.com/l/_39QIIqzcrhyy

L vvallll vIiUcCO o0I1ULIOIlI

7.Find f'(z) if f(z) = (sinz)™ % forall0 < z < .

o Watch Video Solution

8. For a positive constant a find —y, where

dx
) 1\*
at7, and x = (t—I— ?) .

o Watch Video Solution

9. Differentiative sin® zw. 7. t. €%,

o Watch Video Solution



https://dl.doubtnut.com/l/_39QIIqzcrhyy
https://dl.doubtnut.com/l/_PGUvkZdUuirF
https://dl.doubtnut.com/l/_0BZiy5zvnZx9
https://dl.doubtnut.com/l/_WGrl2D1D6ux0

1. Prove that the function f(x) = 5z — 3 is continuous at

x=0,atx = — 3 andat = = 5.

o Watch Video Solution

2. Examine the continuity of the function

f(z) =22 -1 at = = 3.

o Watch Video Solution

3. Examin the following functions for continuity.

flx) =2 —5

[ o WMiakll . \ A Ol a e



https://dl.doubtnut.com/l/_4dgiJ0rhQqDs
https://dl.doubtnut.com/l/_GwMJyEQBSEnX
https://dl.doubtnut.com/l/_Lzzof6iUt5Vz

L ¥Yvdlilll VIUCTU JVIULIVII

4. Examin the following functions for continuity.

f(2) = —— a2 #5

x—5’

o Watch Video Solution

5. Examin the following functions for continuity.

x2 — 25

f@)=——Fz# -5

o Watch Video Solution

6. Examin the following functions for continuity.

f(@) = |z - 5|

o Watch Video Solution



https://dl.doubtnut.com/l/_Lzzof6iUt5Vz
https://dl.doubtnut.com/l/_OyxugRSF0aal
https://dl.doubtnut.com/l/_5CQNaqyKjO2z
https://dl.doubtnut.com/l/_9SzTTwLrD4fC

7. Prove that the function f(z) = z" is continuous at x= n,

where n is a positive integer.

o Watch Video Solution

8.1s the function f defined by

z if <1
5 if z>1

continuous at x= 0? At x=17 At x=27.

° View Text Solution

9. Find all points of discontinuity of f, where f is defined by

20 +3  if £ <2
2t — 3 if £ >2

fe) = {



https://dl.doubtnut.com/l/_9SzTTwLrD4fC
https://dl.doubtnut.com/l/_hYjCjujEfNNX
https://dl.doubtnut.com/l/_SJQ2G0AoeX77
https://dl.doubtnut.com/l/_b6LAdukJLgF9

I o Watch Video Solution

10. Find all points of discontinuity of f, where f is defined by
x| +3 if < —3

flz) = ¢ —2x if —3<z<3.
6x +2 if >3

o Watch Video Solution

11. Find all points of discontinuity of f, where f is defined by

f(ac)z{T wa#o
0 if =0

o Watch Video Solution



https://dl.doubtnut.com/l/_b6LAdukJLgF9
https://dl.doubtnut.com/l/_rGvODzlg5N0I
https://dl.doubtnut.com/l/_LJ2Ht49sxOzb

12. Find all points of discontinuity of f, where f is defined by

-1 if >0

o View Text Solution

13. Find all points of discontinuity of f, where f is defined by

fe) = {

z+1 if z>1
2+1 if z<1

o Watch Video Solution

14. Find all points of discontinuity of f, where f is defined by

fe) = {

3 —3 if x <2
2 +1 if z>2

o Watch Video Solution



https://dl.doubtnut.com/l/_dcWURsAMRFXM
https://dl.doubtnut.com/l/_Os0NU66jU1Nj
https://dl.doubtnut.com/l/_LkH3ppMwgCaw

15. Find all points of discontinuity of f, where f is defined by

20 —1 if z<1

f(w):{:c2 if >1

o Watch Video Solution

16. Is the function defined by

z+5 if x <1
flz) = , — _ acontinuous function?
z—5 if x>1

o Watch Video Solution

17. Discuss the continuity of the function f, where f is

defined by

3 if 0<z<1
flz)=<¢4 if 1<z<3
5 if 3<x <10

S ]


https://dl.doubtnut.com/l/_fs6fxNcrQFDV
https://dl.doubtnut.com/l/_RfE5zCP0RrzI
https://dl.doubtnut.com/l/_x4tcSr9imZvD

[ @ vvatch Video Solution ]

18. Discuss the continuity of the function f, where f is

defined by
2r if <0
flz) =<0 if 0<z<1.
4 if x> 1

o View Text Solution

19. Discuss the continuity of the function f, where f is

defined by
-2 ifz -1
fl(z) =<2 if —1<z<1,
2 if >1

o Watch Video Solution



https://dl.doubtnut.com/l/_x4tcSr9imZvD
https://dl.doubtnut.com/l/_DVgDXevGFBU5
https://dl.doubtnut.com/l/_gfyMTZWjfP9d
https://dl.doubtnut.com/l/_1XFc35YV7vQa

20. Find the relationship between a and b so that the

function f defined by

ar +1 if <3 . )
. IS continuous at x=3.
bx +3 if x >3

fz) =

o Watch Video Solution

21. For what value of X\ is the function defined by

)\(:c2 — 2x) if <0
f(z) = .
4r + 1 if >0

continuous at x= 0? What about continuity at x =17

° Watch Video Solution

22. Show that the function defined by g(z) = = — [z] is a
discontinuous at all integral points. Here [x] denotes the

greatest integer less than or equal to x.


https://dl.doubtnut.com/l/_1XFc35YV7vQa
https://dl.doubtnut.com/l/_6o9JOEy7SCxk
https://dl.doubtnut.com/l/_GdlyduDD6TLu

o Watch Video Solution

23. Is the function defined by f(z) = z®> —sinz + 5

continuous at x = 7?

o Watch Video Solution

24. Discuss the continuity of the following functions :

f(xz) = sinz 4 cosx

o Watch Video Solution

25. Discuss the continuity of the following functions :

f(z) = sinx — cosx



https://dl.doubtnut.com/l/_GdlyduDD6TLu
https://dl.doubtnut.com/l/_rq8IcPFy8TfI
https://dl.doubtnut.com/l/_2wDyYD1g6tF7
https://dl.doubtnut.com/l/_4PJxFcENONov

| €@ Watch Video Solution

26. Discuss the continuity of the following functions :

f(x) = sinx. cos z.

o Watch Video Solution

27. Discuss the continuity of the cosine, cosecant, secant

and cotangent functions.

o View Text Solution

28. Find all points of dicontinuity of f, where

{Si” if <0

T

z) = .
fz) z+1 if >0



https://dl.doubtnut.com/l/_4PJxFcENONov
https://dl.doubtnut.com/l/_AkgbgYKIpxCb
https://dl.doubtnut.com/l/_h5r9ngRWBibk
https://dl.doubtnut.com/l/_iaXhkeSoDYgo

l o Watch Video Solution

29. Determine if f defined by

is a continuous function?

f(m):{a:Qsin% if ©#£0

0 if =0

o Watch Video Solution

30. Examine the continuity of f, where f is defined by

fe) = {

sinx —cosx if x #0
~1 if z=0"

o Watch Video Solution

31. Find the values of k so that the function f is continuous

at the indicated point in Exercises 26 to 29.


https://dl.doubtnut.com/l/_iaXhkeSoDYgo
https://dl.doubtnut.com/l/_OxsHEUvw2rRR
https://dl.doubtnut.com/l/_1e8htrxwuTjo
https://dl.doubtnut.com/l/_dIj6T1KlUD8s

at © =

kcosx if .’1375
f ) = T—2x
(@) 3 if ¢ =

[CY I O]
| 3

o Watch Video Solution

32.Find the values of k so that the function f is continuous

at the indicated point in Exercises 26 to 29.

{ka:2 if £<2

f2) =14 if x> 2

at © = 2.

o Watch Video Solution

33. Find the values of k so that the function f is continuous

at the indicated point in Exercises 26 to 29.

{ka:+1 if z<nm

COS T if z>m

f(z) =

at © = m.

o Watch Video Solution



https://dl.doubtnut.com/l/_dIj6T1KlUD8s
https://dl.doubtnut.com/l/_WSbzQyGMGzyk
https://dl.doubtnut.com/l/_rrWv3x0Gq9WC

34.Find the values of k so that the function f is continuous

at the indicated point in Exercises 26 to 29.

kx+1 if <5

f(x):{3ac—5 if >5 at @ =5

° Watch Video Solution

35. Find the values of a and b such that the function defined

by
5 if <2

flz) =S ax+b if 2<2z <10 is a continuous
21 if z > 10

function.

° Watch Video Solution



https://dl.doubtnut.com/l/_yw4uvawdFJJK
https://dl.doubtnut.com/l/_KJA6K5voOIfF

36. Show that the function defined by f(z) = cos(z?) is a

continuous function.

o Watch Video Solution

37. Show that the function defined by f(x) = |cosz| is a

continuous function.

o Watch Video Solution

38. Examine that sin|z| is a continuous function.

o Watch Video Solution



https://dl.doubtnut.com/l/_oiiTfXtQra5O
https://dl.doubtnut.com/l/_9KtrDER45TTB
https://dl.doubtnut.com/l/_5weX59wieQbH

39. Find all the points of discontinuity of f defined by

f(z) = 2| — |z + 1].

o View Text Solution

1. Differentiate the functions with respect to x in Exerecises
1to 8.

sin(ac2 + 5)

o Watch Video Solution



https://dl.doubtnut.com/l/_780krgq2tHB8
https://dl.doubtnut.com/l/_1AZe2Xr9pY6c

2. Differentiate the functions with respect to x in Exerecises
1to 8.

cos(sinx)

o Watch Video Solution

3. Differentiate the functions with respect to x in Exerecises
1to 8.

sin(az + b)

o Watch Video Solution

4. Differentiate the functions with respect to x in Exerecises

1to 8.


https://dl.doubtnut.com/l/_uAlHuHLstVNK
https://dl.doubtnut.com/l/_qeCbUIoUULaW
https://dl.doubtnut.com/l/_wNDVgI38glz5

sec(tan (7))

o Watch Video Solution

5. Differentiate the functions with respect to x in Exerecises

1to 8.
sin(az + b)
cos(cx + d)

o Watch Video Solution

6. Differentiate the functions with respect to x in Exerecises
1to 8.

cos z°. sin’ (m5)

o Watch Video Solution



https://dl.doubtnut.com/l/_wNDVgI38glz5
https://dl.doubtnut.com/l/_TNrA54rAa7u9
https://dl.doubtnut.com/l/_fQACV887PZNI

7. Differentiate the functions with respect to x in Exerecises
1to 8.

2,/ cot (mz)

o Watch Video Solution

8. Differentiate the functions with respect to x in Exerecises

1to 8.

cos(,/Z).

o Watch Video Solution

9. Prove that the function f given by f(z) = | — 1|,z € R

is not differentiable at x=1.

| e |


https://dl.doubtnut.com/l/_mtReT2Gz6536
https://dl.doubtnut.com/l/_hYECLo2wRnbM
https://dl.doubtnut.com/l/_Rv39xfwY30nS

[ W Watch Video Solution ]

10. Prove theat the greatest interger function defined by

f(z) = |z|,0 < z < 3is not differentiable at x=1 and x= 2.

o Watch Video Solution

. dy .
1. Find — in the following :
dx

2z + 3y = sinz

o Watch Video Solution



https://dl.doubtnut.com/l/_Rv39xfwY30nS
https://dl.doubtnut.com/l/_iYj49VwF0xYH
https://dl.doubtnut.com/l/_cH384b3lwyAu

. dy ,
2.Find — in the following :
dx

2z + 3y = siny.

o Watch Video Solution

3.Find . in the followi
. FiN %ln ero OW|ng.

ax + by? = cosy.

o Watch Video Solution

4.rind 2. in the following -
. FIN da) N e OOWIng.

:cy+y2 = tanx + y.

o Watch Video Solution



https://dl.doubtnut.com/l/_Es6kKNNb9RAL
https://dl.doubtnut.com/l/_zrVpdOWLdUgM
https://dl.doubtnut.com/l/_7xKcLUqnKgZ4
https://dl.doubtnut.com/l/_43EvAt8LwHlJ

. dy :
5.Find — in the following :
dx

z? + zy +y* = 100

o Watch Video Solution

. dy .
6. Find — in the following :
x

o + z?y 4+ zy? + y° = 8L

o Watch Video Solution

7.€ind ¥ in the followi
. FiN %ln erTo OW|ng.

sin® y + cos zy = k.

o Watch Video Solution



https://dl.doubtnut.com/l/_43EvAt8LwHlJ
https://dl.doubtnut.com/l/_sv9Wtz4hsbKR
https://dl.doubtnut.com/l/_3gbLppriXaUm
https://dl.doubtnut.com/l/_vLkxK3pWMHrl

. dy ,
8.Find — in the following :
dx

sin? x + cos®y = 1.

o Watch Video Solution

. dy .
9.Find — in the following :
x

2
y:sin_l( ° )
14+ 2

o Watch Video Solution

10.Find . in the followi
. FIN %ln eOOWIng.

_1(333—:133) 1 1
Yy = tan _— ], —= < < —.

1 — 322 V3 V3

o Watch Video Solution



https://dl.doubtnut.com/l/_vLkxK3pWMHrl
https://dl.doubtnut.com/l/_pELpmKgtTHU2
https://dl.doubtnut.com/l/_oRRzJqWM2zqW
https://dl.doubtnut.com/l/_dI2rhTqhPB0f

. dy ,
11. Find — in the following :
dx

1 _ o2
y:cos_1(1+w2),0<:v<1.
x

o Watch Video Solution

. dy :
12. Find — in the following :
dx

1 2
y:sin1(1+m2),0<x<1.
x

o Watch Video Solution

. dy :
13. Find — in the following :
dx

2
y:cos_l(l_i_w 2), —-l<z<l.
x

o Watch Video Solution



https://dl.doubtnut.com/l/_dI2rhTqhPB0f
https://dl.doubtnut.com/l/_N8cUxJvVuCFN
https://dl.doubtnut.com/l/_F3dI2H8WZmdH
https://dl.doubtnut.com/l/_3RcFnw6LRYqo

14.Find i the followi
. FiNn %ln EOOW|ng.

— 1 1
yzsin_1(2w\/1—az2),— << —.

V2 V2

o Watch Video Solution

1 d
15.1fy = sec [ ——— | find _y
2x2 — 1 dz

o Watch Video Solution

1. Differentiate the following w.r.t. x :

em

sinx

o Watch Video Solution



https://dl.doubtnut.com/l/_3RcFnw6LRYqo
https://dl.doubtnut.com/l/_yXtscTT2QsG2
https://dl.doubtnut.com/l/_aVRV1fdRqJeL

2. Differentiate the following wur.t. x :

.1
sin” "z
(&

° Watch Video Solution

3. Differentiate the following wur.t. x :

3

(S

° Watch Video Solution

4. Differentiate the following w.rt. x :

sin(tan_1 e_"’”')

° Watch Video Solution



https://dl.doubtnut.com/l/_aVRV1fdRqJeL
https://dl.doubtnut.com/l/_HbFbWWkZHvAV
https://dl.doubtnut.com/l/_R6BpSqAG75LL
https://dl.doubtnut.com/l/_L3OI9lPRxrNI

5. Differentiate the following wur.t. x :

log(cos e”)

o Watch Video Solution

6. Differentiate the following wur.t. x :

2 5

e +et +...........+€e".

o Watch Video Solution

7. Differentiate the following w.rt. x :

(e)‘/z, z > 0.

o Watch Video Solution



https://dl.doubtnut.com/l/_L3OI9lPRxrNI
https://dl.doubtnut.com/l/_J4EZcris0YSj
https://dl.doubtnut.com/l/_LUkZMUYdVjbg
https://dl.doubtnut.com/l/_1PFjWiyN2NVp

8. Differentiate the following wurt. x :

log(logz), z > 1.

o Watch Video Solution

9. Differentiate the following wur.t. x :

Cos T

,x > 0.
logz

o Watch Video Solution

10. Differentiate the following w.rt. x :

cos(logz + e*), z > 0.

o View Text Solution



https://dl.doubtnut.com/l/_YmKDsw5oy3eQ
https://dl.doubtnut.com/l/_Uk7WGQ0r4L7Q
https://dl.doubtnut.com/l/_TBOE16CLuc8N

1. Differentiate the functions given in Exercises 1to 11 w.r.t. x.

COS . COS 2x. cos 3.

o Watch Video Solution

2. Differentiate the functions given in Exercises 1to 11 wur.t. x.

(z —1)(z — 2) |
(z —3)(z —4)(z - 5)

o Watch Video Solution

3. Differentiate the functions given in Exercises 1to 11 wur.t. x.

)COS$

(logx

| e |


https://dl.doubtnut.com/l/_oCmhaSBCihiU
https://dl.doubtnut.com/l/_r1vi7swIeEtV
https://dl.doubtnut.com/l/_znHjtVwtt9DZ

l & Watch Video Solution ]

4. Differentiate the functions given in Exercises 1 to 11 wirt.

xT — osinz

o Watch Video Solution

5. Differentiate the functions given in Exercises 1to 11 wir.t. x.

(z +3)% (z +4)° (z +5)".

o Watch Video Solution



https://dl.doubtnut.com/l/_znHjtVwtt9DZ
https://dl.doubtnut.com/l/_odvcSMRrh5ug
https://dl.doubtnut.com/l/_7FMCI8YbMfbf

6. Differentiate the functions given in Exercises 1to 11 wur.t. x.
1\° 141

o Watch Video Solution

7. Differentiate the functions given in Exercises 1to 11 wr.t. x.

(logz)* + z'°8°.

o Watch Video Solution

8. Differentiate the functions given in Exercises 1to 11 wir.t. x.

(sinz)® +sin~! /@

o Watch Video Solution



https://dl.doubtnut.com/l/_8XaeOTXtGzBo
https://dl.doubtnut.com/l/_LX3kMlmk7vlp
https://dl.doubtnut.com/l/_Q2yeAMotmoAf
https://dl.doubtnut.com/l/_XNKY0aNxJkBh

9. Differentiate the functions given in Exercises 1to 11 w.r.t. x.

0% 4 (sinz)®®”.

o Watch Video Solution

10. Differentiate the functions given in Exercises 1to 11 w.r.t.

z2 +1

z*(cos ) + )
(cos ) 1

o Watch Video Solution

11. Differentiate the functions given in Exercises 1 to 11 wur.t.

X.

&I»—-

(zcosz)” + (zsinz)”.

S ]


https://dl.doubtnut.com/l/_XNKY0aNxJkBh
https://dl.doubtnut.com/l/_bihhcRv4Mr17
https://dl.doubtnut.com/l/_7lhnobugfyEv

| ¥ Vvatch Video Solution

d
12. Find d—y of the functions given in Exercises 12 to 15.
x

zy +y* = 1.

o Watch Video Solution

d
13. Find il of the functions given.
x

y* = xY.

o Watch Video Solution

14. Find % of the functions given.

(cosz)? = (cosy)”.

I o WMiabk Al .\ dan Ol ekl a


https://dl.doubtnut.com/l/_7lhnobugfyEv
https://dl.doubtnut.com/l/_78c24AHM4FSH
https://dl.doubtnut.com/l/_d9j3sNHiJWNi
https://dl.doubtnut.com/l/_pm6bBKFPDScx

L ____Vvdlilll VIUCU JVIULIVII ) |

d
15. Find % of the functions given .

zy =e(®7Y),

o Watch Video Solution

16. Find the derivative of the functions given by
flz) =(1+z)(1+ :132) (1+ 334) (1+ ms) and hence find

f'(1).

o Watch Video Solution

17. Differentiate (:132 — bz + 8) (a:?’ + Tx + 9) by

Using product rule



https://dl.doubtnut.com/l/_pm6bBKFPDScx
https://dl.doubtnut.com/l/_hHrRiUBDFttz
https://dl.doubtnut.com/l/_aJ7xoGAC2Gef
https://dl.doubtnut.com/l/_ksp9tNyvoVQq

I ° Watch Video Solution

18. If u, v and w are functions of x, then show that

d du dv dw
—(u.v.w) = —v. W+ U —. W+ U. V—

dz dz dz dx

in two ways-first by repeated application of product rule,

second by logarithmic differentiation.

° Watch Video Solution

1. If x and y are connected parametrically by the equations

given in Exercises 1 to 10, without eliminating the


https://dl.doubtnut.com/l/_ksp9tNyvoVQq
https://dl.doubtnut.com/l/_CY7UAzV0Vz5D
https://dl.doubtnut.com/l/_9Du76CPu27x4

parameter, Find _y
T

r = 2at?, Yy = att,

° Watch Video Solution

2.If x and y are connected parametrically by the equations

given in Exercises 1 to 10, without eliminating the

ter. Find
parameter, Find ——.

x = acosf,y = bcosb.

° Watch Video Solution

3. If x and y are connected parametrically by the equations

given in Exercises 1 to 10, without eliminating the


https://dl.doubtnut.com/l/_9Du76CPu27x4
https://dl.doubtnut.com/l/_3F8e6tiZud6n
https://dl.doubtnut.com/l/_7EKOK8RuSK6X

parameter, Find _y
T

x = sint, y = cos 2t.

o Watch Video Solution

4.If x and y are connected parametrically by the equations

given in Exercises 1 to 10, without eliminating the

ter. Find
parameter, Find ——.
4
4y = =
T =4ty = -

° Watch Video Solution

5.If x and y are connected parametrically by the equations

given in Exercises 1 to 10, without eliminating the


https://dl.doubtnut.com/l/_7EKOK8RuSK6X
https://dl.doubtnut.com/l/_ek8j7kL1La0P
https://dl.doubtnut.com/l/_ptY7ST0ChWgS

parameter, Find _y
T

x = cos @ — cos 260, y = sinf — sin 26.

° Watch Video Solution

6. If x and y are connected parametrically by the equations

given in Exercises 1 to 10, without eliminating the

ter. Find
parameter, Find ——.

z = a(f —sinf), y = a(1 + cos ).

° Watch Video Solution

7.1f x and y are connected parametrically by the equations

given in Exercises 1 to 10, without eliminating the


https://dl.doubtnut.com/l/_ptY7ST0ChWgS
https://dl.doubtnut.com/l/_0Ar6Ho9nNk4a
https://dl.doubtnut.com/l/_INPBMueh9r2G

parameter, Find _y
T

sin® ¢ cos® t

rT=— = ——.
\/cos 2t \/cos 2t

o Watch Video Solution

8.If x and y are connected parametrically by the equations

given in Exercises 1 to 10, without eliminating the

. Y
arameter, Find —.
P dx

z = a(cost + logtan(t) /(2))y = asint.

° Watch Video Solution

9. If x and y are connected parametrically by the equations

given in Exercises 1 to 10, without eliminating the


https://dl.doubtnut.com/l/_INPBMueh9r2G
https://dl.doubtnut.com/l/_vSJgzkdaTCnp
https://dl.doubtnut.com/l/_fEFkW2xz72HS

parameter, Find _y
T

x = asec,y = btané.

o Watch Video Solution

10. If = = a(cos@ + Osinf),y = a(sinf — fcosf) then

dy
de

o Watch Video Solution

/ dy
MNIfz = \/a*™ =va t show that d_ = — 2
T

° Watch Video Solution



https://dl.doubtnut.com/l/_fEFkW2xz72HS
https://dl.doubtnut.com/l/_gm44tNtcmld8
https://dl.doubtnut.com/l/_oQmVNFWJC5to

1. Find the second order derivatives of the functions given in

2 + 3z + 2

o Watch Video Solution

2. Find the second order derivatives of the functions given

£B2O

o Watch Video Solution

3. Find the second order derivatives of the functions given .

L. COST

o Watch Video Solution



https://dl.doubtnut.com/l/_sQ3QDhkkpsVQ
https://dl.doubtnut.com/l/_lhY3OrXwbpkz
https://dl.doubtnut.com/l/_01roV8luCuPo
https://dl.doubtnut.com/l/_BbzxRpPlW4Pv

4.Find the second order derivatives of the functions given .

logz

o Watch Video Solution

5. Find the second order derivatives of the functions given .

z3 log .

o Watch Video Solution

6. Find the second order derivatives of the functions given .

e” sin 5.

o Watch Video Solution



https://dl.doubtnut.com/l/_BbzxRpPlW4Pv
https://dl.doubtnut.com/l/_wgAsSRBvA4ox
https://dl.doubtnut.com/l/_zWtVhDiryL96
https://dl.doubtnut.com/l/_3baWxZVWoJkW

7. Find the second order derivatives of the functions given

in Exercises 1to 10.

€% cos 3.

o Watch Video Solution

8. Find the second order derivatives of the functions given .

tan ! z.

o Watch Video Solution

9. Find the second order derivatives of the functions given

log(log x).

o Watch Video Solution



https://dl.doubtnut.com/l/_3baWxZVWoJkW
https://dl.doubtnut.com/l/_pgjYH2ZprSnV
https://dl.doubtnut.com/l/_ZTXUvH5s5dsa

10. Find the second order derivatives of the functions given
in Exercises 1to 10.

sin(logz).

o Watch Video Solution

d2
MN.Ify = 5cosx — 3sinx, prove that d_g +y=0.
T

o Watch Video Solution

d2
12.1f y = cos 'z, Find d—'Z in terms of y alone.
T

o Watch Video Solution



https://dl.doubtnut.com/l/_2VpcmelQVBV3
https://dl.doubtnut.com/l/_EjM0G6C91aA6
https://dl.doubtnut.com/l/_WspudF3glpeL

13B. If y=3cos(logz) + 4sin(logz), show that
z’ys + zy +y = 0.

o Watch Video Solution
14. If y = Ae™ + Be", show that
d*y dy
J - (m+n)% + mny =

o Watch Video Solution

2

15.1f y = 500¢™ + 600 ™, show that — = 49y.

dx

o Watch Video Solution



https://dl.doubtnut.com/l/_pmB0lXvPHvC0
https://dl.doubtnut.com/l/_zPnSQAx9G76m
https://dl.doubtnut.com/l/_MeUH1GBGggYh

d? dy \*
16.1f e¥(x + 1) = 1, show that Y _ (_y) :
dz? dx

o Watch Video Solution

17. If Yy = (ta,n_1 x)2, show that

(:c2 + 1)2y2 + 2z (a:2 + 1)y1 = 2.

o Watch Video Solution

Miscellaneous Exercise On Chapter 5

1. Differentiate w.r.t.x the function

(32% — 9z + 5)°

° Watch Video Solution



https://dl.doubtnut.com/l/_G3FmP6Ra3WqI
https://dl.doubtnut.com/l/_dARUkdROnn71
https://dl.doubtnut.com/l/_mYGSCqNJS50z

2. Differentiate w.r.t.x the function .

. 3
sin” x + cosGaz

o Watch Video Solution

3. Differentiate w.r.t.x the function in Exercises 1to 11.

(533)3COS 2z

o View Text Solution

4, Differentiate w.r.t.x the function

sin_l(a:\/i), 0<z <1

o Watch Video Solution



https://dl.doubtnut.com/l/_mYGSCqNJS50z
https://dl.doubtnut.com/l/_dqk1cfFuJiFQ
https://dl.doubtnut.com/l/_9g833miW1MBT
https://dl.doubtnut.com/l/_wjfBKAjnVYIe

5. Differentiate w.r.t.x the function in Exercises 1to 11.

_]_£
2

V2 + 7

cos
, — 1<z <2

o View Text Solution

6. Differentiate w.r.t.x the function in Exercises 1 to 11.

1| V/1+sinz +4/1 —sinz 0< < T
, T —.
v/1+sinxz — /1 —sinzx 2

cot

o View Text Solution

7. Differentiate w.r.t.x the function.

(logz)" ", z > 1.

o Watch Video Solution



https://dl.doubtnut.com/l/_wjfBKAjnVYIe
https://dl.doubtnut.com/l/_1vaII2mea0EO
https://dl.doubtnut.com/l/_jJHHK2WZj47o
https://dl.doubtnut.com/l/_pc7wvAKCaDC2

8. Differentiate wr.t.x the function in

cos(acos  + bsinz), for some constant a and b.

o Watch Video Solution

9. Differentiate w.r.t.x the function in Exercises 1to 11.

7r< <37T
1>

(sinz — cos )™ "~ 7

o Watch Video Solution

10. Differentiate w.r.t.x the function in Exercises 1to 11.

¥ + %+ a® + a® forsomefixeda >0 and = > 0.

o Watch Video Solution



https://dl.doubtnut.com/l/_pc7wvAKCaDC2
https://dl.doubtnut.com/l/_EfqQUAdWde0R
https://dl.doubtnut.com/l/_qf7eOuCAPclH
https://dl.doubtnut.com/l/_sMcfIfLlMu0Y

2

Maz® 3 4 (z — 3)3”2, for = > 3.

o View Text Solution

12. Find

d ™ ™
—y, if y=12(1—cost),z = 10(t —sint), — = <t < =
dx 2 2

o Watch Video Solution

13. Find

d
%, if y=sintz+sinty1-2%0<z <L

o View Text Solution



https://dl.doubtnut.com/l/_sMcfIfLlMu0Y
https://dl.doubtnut.com/l/_Aez2CcrSn3Ox
https://dl.doubtnut.com/l/_H5h9UjiUiQl1
https://dl.doubtnut.com/l/_EryD5mQrAHHf

14, If z,/1+y+y/l4+ax=0, for , —1 <z <1,

prove that
dy 1
d (1+ x)z.

o Watch Video Solution

15.1f (z — a)® + (y — b)* = ¢, for some ¢ > 0, prove that

[1+ (3—3)2]%

Ly

dz?

is a constant independent of a and b.

o Watch Video Solution



https://dl.doubtnut.com/l/_EryD5mQrAHHf
https://dl.doubtnut.com/l/_eLB3pBOKaVJE
https://dl.doubtnut.com/l/_uzZtjYE6hbL4

16. If cosy = z cos(a + y), with cosa # =+ 1, prove that
dy  cos’(a+y)

dzr sina

o Watch Video Solution

17.1f x = a(cost + tsint) and y = a(sint — tcost), find
d?y

de?’

o Watch Video Solution

18. Using  mathematical induction prove that

d

d—(:c") = nz" ! for all positive integers n.
T

o Watch Video Solution



https://dl.doubtnut.com/l/_05pNJV2E2A39
https://dl.doubtnut.com/l/_P5XYGjwluIa5
https://dl.doubtnut.com/l/_qyjpWuqh42gI
https://dl.doubtnut.com/l/_o4VtXhpoev8q

19. Using the fact the that
sin(A + B) = sin A cos B + cos A sin B and the

differentiation, obtain the sum formula for cosines.

° Watch Video Solution

20. Does there exist a function which is continuous
everywhere but not differentiable at exactly two points?

Justify your answer.

° Watch Video Solution



https://dl.doubtnut.com/l/_o4VtXhpoev8q
https://dl.doubtnut.com/l/_IbGAeS7u6NFr

21. If y= I m n

, prove that
a b &
W |[F@ 9@ h@
dzx
a b C
o Watch Video Solution
22. If y= e“cos_lm, —1<z<1, show  that

d? d
(1—x2) 32/—:13 y—a2y:O.
dz dx

o Watch Video Solution



https://dl.doubtnut.com/l/_WRYBccLuwgmw
https://dl.doubtnut.com/l/_gOcBuUGHtHzg

