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CONTINUITY AND DIFFERENTIABILITY

1. Check the continuity of the function f given by

flz) =2x+3 at z =1

o View Text Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_nv1ikogl9U4j

2. Examine whether the function f given by

f(z) = z? is continuous at x= 0.

° View Text Solution

3. Discuss the continuity of the function f given by

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

o View Text Solution

4. |s the function defined by f(z) = |z|, a

continuous function?



https://dl.doubtnut.com/l/_rc6IpSnS5N4K
https://dl.doubtnut.com/l/_uGmE9ZknT1ZF
https://dl.doubtnut.com/l/_z9GYaEsZOfcK

‘ o View Text Solution

5. Discuss the continuity of the function f given by

flz) =2 +2* - 1.

o View Text Solution

6. Discuss the continuity of the function f defined

1

° View Text Solution



https://dl.doubtnut.com/l/_z9GYaEsZOfcK
https://dl.doubtnut.com/l/_GGCUuty8UQGm
https://dl.doubtnut.com/l/_OyKljseCsoqa

7. Discuss the continuity of the function f defined

EEEEE EES
YY2-2 ifz>1

° View Text Solution

8. Find all the points of discontinuity of the

x+2 if x<1
function f defined by { 0 if z=1.

r—2 if z>1

o View Text Solution



https://dl.doubtnut.com/l/_1xmwQrRivJ3P
https://dl.doubtnut.com/l/_RD3jSXdYmMqe

9. Discuss the continuity of the function f given by

{m if >0
2 if z<0

o View Text Solution

10. Show that a function p is a polynomial

function is continuous.

o View Text Solution

11. Find all the points of discontinuity of the

greatest interger function defined by f(x) = [z],


https://dl.doubtnut.com/l/_k6q15NXaI43R
https://dl.doubtnut.com/l/_XoXdLH27rz6b
https://dl.doubtnut.com/l/_fb8GEnK8JfZw

where [x] denote the greatest integer less than or

equal to x.

° View Text Solution

12. Prove that every rational function is

continuous.

° View Text Solution

13. Discuss the continuity of sine function.

° View Text Solution



https://dl.doubtnut.com/l/_fb8GEnK8JfZw
https://dl.doubtnut.com/l/_eZVYhxymck9w
https://dl.doubtnut.com/l/_1QHMxLqn8CHM

14. Find the derivative of the function given by

f(z) = sin(z?).

° View Text Solution

15. Find the derivative of tan(2x + 3).

° View Text Solution

16. Differentiate sin(cos (z*)) with respect to x.

° View Text Solution



https://dl.doubtnut.com/l/_SQCXDj9vriZ4
https://dl.doubtnut.com/l/_ejygF1UGgK2Y
https://dl.doubtnut.com/l/_YxIxxmJZMG7u

d
17. Find ) if x —y=m.
dz

o View Text Solution

18F'ddy if '
.FIn 1z’ 1II Y+ slny = cos .

° View Text Solution

19. Find the derivative of f given

f(z) = sin~ ' zassuming it exists.

o Watch Video Solution



https://dl.doubtnut.com/l/_tlC3bC0nDXeY
https://dl.doubtnut.com/l/_sve6WBW3oOLl
https://dl.doubtnut.com/l/_OZKiq3tDHJCG

20. Find the derivative of / given

f(z) = tan~ ! zassuming it exists.

° Watch Video Solution

21.1s it true that z = €'°% for all real

° Watch Video Solution

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

6—33

° Watch Video Solution



https://dl.doubtnut.com/l/_IxyTmDHzi6FF
https://dl.doubtnut.com/l/_ZDiwO6Tnycgw
https://dl.doubtnut.com/l/_jvbD6SSjKQeV

23. Differentiate each of the following w.r.t. x :
(i) sin(log z), x > 0

(ii) log(logx), z > 1

o Watch Video Solution

24. Differentiate the following w.rt. x :

cos (e”).

° Watch Video Solution



https://dl.doubtnut.com/l/_jvbD6SSjKQeV
https://dl.doubtnut.com/l/_82IJ5y63iRju
https://dl.doubtnut.com/l/_wtW8TEwHRHFM

25. Differentiate the following w.rt. x :

Cos T
€

° Watch Video Solution

2
26. Differentiate \/((a} —3) E 233+1— 4+ 5 wr.t
x x

X.

o Watch Video Solution

27. Differentiate a”wurt. x, where a is a positive

constant.


https://dl.doubtnut.com/l/_4nQ3i8NnjrFp
https://dl.doubtnut.com/l/_97OSIbR5wpqL
https://dl.doubtnut.com/l/_ngvrsruELPt8

o Watch Video Solution

28. Differentiate 5% z > Owrt. x.

o Watch Video Solution

d
29. Find —y, if y° + 2¥ + 2% = a’.
dx

° Watch Video Solution

30. Find —y, ifx =acosf,y = asinb

dx

‘ o Wiakr~h \Ntda~n Caliikian


https://dl.doubtnut.com/l/_ngvrsruELPt8
https://dl.doubtnut.com/l/_xuWxdFDQGk4L
https://dl.doubtnut.com/l/_FUtme6212dpI
https://dl.doubtnut.com/l/_vhmBEeptYIn4
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3.z = at?, y = 2at,

° Watch Video Solution

dy
dzr’

z = a(0 + sinf)andy = a(1 — cos 6)

32. Find when

° Watch Video Solution

. dy 2 2 2
33.Find —,ifx3 + y3 = as.
dz



https://dl.doubtnut.com/l/_vhmBEeptYIn4
https://dl.doubtnut.com/l/_mKKjQ6mRbvdh
https://dl.doubtnut.com/l/_MYR6VzvwR5F9
https://dl.doubtnut.com/l/_ZGGYx7gwu4xJ

| & Vvvatcn video >olution

_,d*y 5
34.Find —,ify = z” + tanz.
dx

o Watch Video Solution

35. If y= A s€ x+ B cos

2

then prove that —'Z +y=0.
dx

o Watch Video Solution



https://dl.doubtnut.com/l/_ZGGYx7gwu4xJ
https://dl.doubtnut.com/l/_XUQFrbmDrmzS
https://dl.doubtnut.com/l/_rcBYJskghCpp

36. If y=3e**+2e* |, prove that

d’y y

— —5—+6y =20

dz? dz oy

° Watch Video Solution

37. If Yy = sin !z, show that
d? d

(1—m2)—y —x—y = 0.
dmz dx

° Watch Video Solution

38. Verify Rolles theorem for the function

y=2x>4+2,a= —2andb = 2.


https://dl.doubtnut.com/l/_PSs5kIduHS9P
https://dl.doubtnut.com/l/_7YeSbFnezPJu
https://dl.doubtnut.com/l/_AmN1o2G20w2q

o Watch Video Solution

39. Verify Mean Value Theorem for the function

f(z) = z* in the interval [2, 4].

° Watch Video Solution

Miscellaneous Examples

1. Differentiate the following wrt x. (i)

cos_l(sinw) (i)  tan ! (ﬂ) (iii)

1+ cosx
o 2:13+1
sin
1+ 4"



https://dl.doubtnut.com/l/_AmN1o2G20w2q
https://dl.doubtnut.com/l/_BufbQpaayQmi
https://dl.doubtnut.com/l/_Dj4VbJRmGVbY

o Watch Video Solution

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

2 _
e T 1 3cos .

° Watch Video Solution

3. Differentiate w.r.tx, the following functions :

log;(log x).

° Watch Video Solution



https://dl.doubtnut.com/l/_Dj4VbJRmGVbY
https://dl.doubtnut.com/l/_a8YF1mzzTGAb
https://dl.doubtnut.com/l/_FoaZz36ergCJ

4. Differentiate the following w.r.tx.

cos *(sinz).

° Watch Video Solution

5.tan ! Sina
1+ cosx

o Watch Video Solution

6. Differentiate the following w.r.tx.

o 233+1
sin
1+ 4°

‘ o Wi/akr~h \tda~n Caliikian


https://dl.doubtnut.com/l/_DMnCNJ3rhGYA
https://dl.doubtnut.com/l/_zAvTvxP4WRfc
https://dl.doubtnut.com/l/_WnZCuQnvmpwg
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7. For a positive constant a find —y, where

dx
1 a
y—aH%andw—(t—k?) :

° Watch Video Solution

8. For a positive constant a find s , Where

dx
t+ 1"
y=a Tandzx = t—l—; :

° Watch Video Solution



https://dl.doubtnut.com/l/_WnZCuQnvmpwg
https://dl.doubtnut.com/l/_b6fJYzaCiBWF
https://dl.doubtnut.com/l/_mFp8wGbR7k9K

2 Cos T

9. Differentiate sin” x wirt. e

o Watch Video Solution

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

continuous atx = 0,atx = — 3and at x = b.

° Watch Video Solution



https://dl.doubtnut.com/l/_qKrgzzcrOWhh
https://dl.doubtnut.com/l/_6qNof5hOpd2j

2. Examine the continuity of the function

f(z) = 22% — latz = 3.

° Watch Video Solution

3. Examine the following functions for continuity.

@ flz)=2-5 (b flz)= ()

2 25
f(@) = == f(a) = o — 5|

o Watch Video Solution



https://dl.doubtnut.com/l/_zr2hb2S0Fz8a
https://dl.doubtnut.com/l/_H7kDTpNvAt2H

4. Examine the following functions for continuity.

f@) = ——,z #5

x—5’

° Watch Video Solution

5.v20.1

° Watch Video Solution

6. Examine the following functions for continuity.

@ flz)=2z-5 (b flz)= ()

2 25
f(@) = == f(a) = o — 5|


https://dl.doubtnut.com/l/_76BXkGcAwHMS
https://dl.doubtnut.com/l/_b7omGYqvjO0x
https://dl.doubtnut.com/l/_JpTV8DT2cdKj

o Watch Video Solution

7. Prove that the function f(z) = z"is continuous

at ¢ = n, where n is a positive integer.

° Watch Video Solution

8.1s the function f defined by

z if <1

f(”“'):{5 if z>1

continuous at x=0? At x=27?

o Watch Video Solution



https://dl.doubtnut.com/l/_JpTV8DT2cdKj
https://dl.doubtnut.com/l/_xWo8941vXVXy
https://dl.doubtnut.com/l/_WpFKECfZZMte

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

flz) ={22+3, if £ <22z -3, if =z > 2

° Watch Video Solution

x| +3 if < —3
10. f(z) = ¢ —2z if —-3<z<3
6x + 2 if >3

o Watch Video Solution



https://dl.doubtnut.com/l/_PJ3y7siuooHw
https://dl.doubtnut.com/l/_f7OSbp5gd8U8

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

defined by

||

f(:c):{—, if x+#00, if =0

Z

° Watch Video Solution

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

defined by

f(:c):{ﬁ—w if <01, if >0
T

° Watch Video Solution



https://dl.doubtnut.com/l/_HmhfjUh4cvzt
https://dl.doubtnut.com/l/_omKnDfx7G7ss

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

flz)={z+1, if 2>1z°+1, if z <1

° Watch Video Solution

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

flz)={z* -3, if z<22°+1, if z <2

° Watch Video Solution



https://dl.doubtnut.com/l/_TxZgUrtWehTY
https://dl.doubtnut.com/l/_7eYFROTfCrUu

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

flz)={z" -1, if z<12® if z>1

° Watch Video Solution

16. Is the function defined by
fl(z) ={z+5, if <lz—-5 if z>1 a

continuous function?

° Watch Video Solution



https://dl.doubtnut.com/l/_bzpJAlAPZa4a
https://dl.doubtnut.com/l/_kA3MdwCh0scO

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

3 if 0<z<1
is defined by f(z)< 4, if 1<z <3
5, if 3<z <10

o Watch Video Solution

2z, if x <0
18.f(x){ 0, if 0 <z <1
4, if =z >1

° Watch Video Solution

2 if 2 < —1
19. f(z) 2z, if —-1<z<1
9, if & >1


https://dl.doubtnut.com/l/_4QoSCe2ykRrz
https://dl.doubtnut.com/l/_44l1c6gvzKlF
https://dl.doubtnut.com/l/_iOCJcrOIavi7

o Watch Video Solution

20. Find the relationship between a and b so that

the function f defined by

{ax—i—l if £ <3

. is continuous at
bx + 3 if ©>3

f(z) =

X=3.

o Watch Video Solution

21. For what value of Ais the function defined by

f(w):{A(w2—2w), if <04z +1, if >0


https://dl.doubtnut.com/l/_iOCJcrOIavi7
https://dl.doubtnut.com/l/_dyYqla9zm0C3
https://dl.doubtnut.com/l/_t4SgI9WNS5g8

continuous at £ = 0? What about continuity at

r =17

° Watch Video Solution

22. Show that the function defined by
g(x) = x — [x] is discontinuous at all integral
points which [x] denotes the greatest integer

function.

0 Watch Video Solution



https://dl.doubtnut.com/l/_t4SgI9WNS5g8
https://dl.doubtnut.com/l/_nwEC5ureHWg7

23. Is the function defined by

f(z) = 2* — sinz + 5continuous at z = 7?

° Watch Video Solution

24. Discuss the continuity of the following

functions a) f(z) = sinx + cosx

o Watch Video Solution

25. Discuss the continuity of the following

functions a) f(z) = sinz + cosx



https://dl.doubtnut.com/l/_RSeemBT8OFXg
https://dl.doubtnut.com/l/_z5wn7oJELlUN
https://dl.doubtnut.com/l/_YJPKRU4FCyWJ

‘ o Watch Video Solution

26. Discuss the continuity of the following

functions a) f(z) = sinx + cosx

o Watch Video Solution

27. Discuss the continuity of the cosine, cosecant,

secant and cotangent functions.

° Watch Video Solution



https://dl.doubtnut.com/l/_YJPKRU4FCyWJ
https://dl.doubtnut.com/l/_BfAs0zlAI7qy
https://dl.doubtnut.com/l/_0h16785NFqQv

28. Find all points of discontinuity of f, where

f(w):{SIZw, if ©<0x+1, if >0

o Watch Video Solution

29. Determine if f defined by

IS a continuous

f(w):{a?sin% if £ #0

0 if =0

function?

o Watch Video Solution



https://dl.doubtnut.com/l/_li99AHYsSdmJ
https://dl.doubtnut.com/l/_aIeoQ7C3tqwa

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

by

f(z) = {sinz —cosz, if £ #0—-1, if =0

° Watch Video Solution

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

continuous at the indicated point in

T — 2z¢’

f(w):{kcosm if w#%& if w:%at

o Watch Video Solution



https://dl.doubtnut.com/l/_UhG6DWtXKpNF
https://dl.doubtnut.com/l/_QyhCUjV58xCq
https://dl.doubtnut.com/l/_bH83RJQtIJRE

32. Find the values of k so that the function f is
continuous at the indicated point in
flz) = {k2®, if 2 <23, if z>2 at

r = 2.

o Watch Video Solution

33. Find the values of k so that the function f is
continuous at the indicated point in
flz) ={kx+1, if ¢ <mcosz, if x>

at =T

° Watch Video Solution



https://dl.doubtnut.com/l/_bH83RJQtIJRE
https://dl.doubtnut.com/l/_nBkUX5xGv2IX

34. Find the values of k so that the function f is
continuous at the indicated point in
f(z) ={kx+1, if © <53z -5, if >5

atx =5

° Watch Video Solution

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

function defined by f(x)={5, ifxlt=2a x+b , if2

° Watch Video Solution



https://dl.doubtnut.com/l/_nBkUX5xGv2IX
https://dl.doubtnut.com/l/_z146MvJPjJng
https://dl.doubtnut.com/l/_BTxegG1hAotM
https://dl.doubtnut.com/l/_kic0tdPx9qiW

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) = |cos z|is a continuous function.

o Watch Video Solution

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

° Watch Video Solution



https://dl.doubtnut.com/l/_kic0tdPx9qiW
https://dl.doubtnut.com/l/_OUjycaM6uNSO
https://dl.doubtnut.com/l/_QnQ3SSrxoCIx

39. Find all the points of discontinuity of f defined

by f(z) = [ =« | [ =z + 1 [

° Watch Video Solution

1. sim(x2 + 5)

° Watch Video Solution



https://dl.doubtnut.com/l/_r8znJMb4u24S
https://dl.doubtnut.com/l/_hwH4vnfl9B9N

2. Differentiate the functions with respect to x

cos(sinz)

° Watch Video Solution

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

sin(az + b)

° Watch Video Solution



https://dl.doubtnut.com/l/_GK2WWilTDvE8
https://dl.doubtnut.com/l/_i7dWIg6glUC5

4. Differentiate the functions with respect to x in

Exerecises 1to 8.

sec(tan(ﬁ))

° 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



https://dl.doubtnut.com/l/_gc0KoeGw54tM
https://dl.doubtnut.com/l/_fzsexA7DTfnS

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

cos 3. sin? (:1;5)

o Watch Video Solution

7.2, /cot (332)

o Watch Video Solution

8. Differentiate the functions with respect to x

cos )



https://dl.doubtnut.com/l/_tHTKEf5Z8YC3
https://dl.doubtnut.com/l/_MTYreTl8fyXo
https://dl.doubtnut.com/l/_H26JbvgsFB0n

‘ o Watch Video Solution

9. Prove that the function f given by
flz) = | = 1, z€R is not

differentiable at = 1

° Watch Video Solution

10. Prove that the greatest integer function
defined byf(z) = [x],0 < z < 3is not

differentiable at £ = landx = 2.

o Watch Video Solution



https://dl.doubtnut.com/l/_H26JbvgsFB0n
https://dl.doubtnut.com/l/_s90KaVKSDLEO
https://dl.doubtnut.com/l/_CZU3vhT9YRJc

L dy .
1. Find — in the following
dx

2 + 3y = sinx

° Watch Video Solution

2. Find 2 in the followi
. FiN %ln eOOW|ng

2z 4+ 3y = sinx

o Watch Video Solution



https://dl.doubtnut.com/l/_CZU3vhT9YRJc
https://dl.doubtnut.com/l/_YVPfADP0jvIZ
https://dl.doubtnut.com/l/_TqwkvpAvfhFu
https://dl.doubtnut.com/l/_HKwuBGY35kVl

3.ax + by* = cosy

o Watch Video Solution

d
4.Find %in the following:zy + y? = tanz + y

° Watch Video Solution

. dy . . 2 2 -
5. Find d—ln the following:x“ 4+ xy + y* = 100
x

o Watch Video Solution



https://dl.doubtnut.com/l/_HKwuBGY35kVl
https://dl.doubtnut.com/l/_PUibPbNUs6SL
https://dl.doubtnut.com/l/_yVh8FATh87ym

6.2° + 2y +xy? + Y3 =381

° Watch Video Solution

d
7.Find —yin the following:sin® y + cos xy = 7
x

o Watch Video Solution

8.Find %in the following:sin®  + cos’y = 1

o Watch Video Solution



https://dl.doubtnut.com/l/_AWH3yJaj8h84
https://dl.doubtnut.com/l/_gfrdw1LGRKsS
https://dl.doubtnut.com/l/_B1MSerpIBg5v
https://dl.doubtnut.com/l/_0BErBIgEsiiV

2x
9. Graph of y = sin !
ph of y = sin (1”2)

o Watch Video Solution

13$—.’L‘3 1 1
- < r < —

1-3(22) /3 V3

10.y = tan

o Watch Video Solution

2

1l—=x
Ny = cosl(

T 2)0<$<1
T

o Watch Video Solution



https://dl.doubtnut.com/l/_0BErBIgEsiiV
https://dl.doubtnut.com/l/_yq8UaYisJZKL
https://dl.doubtnut.com/l/_IKFLbXhwQXmq

d
2. Find =2 in the following: ‘y=sin’(-1)((I-

Zr

x"2)/(1+x"2)),0

o Watch Video Solution

dy
13. Find — in the
dx

((2x)/(1+x"2)),1

following:'y=cos”(-1)

° Watch Video Solution

d
14. Find il in the following: 'y=sin”(-1)(2xsqrt(1-

dx
x"2)),1/(sqrt(2))


https://dl.doubtnut.com/l/_vWPYg4Im34Cp
https://dl.doubtnut.com/l/_pjWsqyg5ZjWQ
https://dl.doubtnut.com/l/_vaZXAg6CYeFn

o Watch Video Solution

° Watch Video Solution

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

T

ST

° Watch Video Solution



https://dl.doubtnut.com/l/_vaZXAg6CYeFn
https://dl.doubtnut.com/l/_TspFouxn7cFU
https://dl.doubtnut.com/l/_Zgq7LZjfZ8oI
https://dl.doubtnut.com/l/_L60evf9yjqNh

Z

2. Differentiate the following wur.t. x:

SN T

° Watch Video Solution

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

m3

€

° Watch Video Solution

4. Differentiate the following  wurt.

sin(tam_1 e_m)

o Watch Video Solution



https://dl.doubtnut.com/l/_L60evf9yjqNh
https://dl.doubtnut.com/l/_sghqNRAzP7GA
https://dl.doubtnut.com/l/_27p0e3FIRgSb

5. Differentiate the following wur.t. x:log(cos e”)

o Watch Video Solution

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

3 3

e +e¥ +...........F+¢€e".

° View Text Solution

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

(3)Y%, z > 0.

° Watch Video Solution



https://dl.doubtnut.com/l/_7187ktZNrAEi
https://dl.doubtnut.com/l/_zxEBYcuyLfji
https://dl.doubtnut.com/l/_QCumVottcxfb

8.log(logz), z > 1

° Watch Video Solution

: : : COS T
9. Differentiate the following wrt. x:——, «
log x

>0

o Watch Video Solution

10. Differentiate the following  wurit.

cos(logz +€e*),z < 0

Xt

‘ ° Watch Video Solution



https://dl.doubtnut.com/l/_QCumVottcxfb
https://dl.doubtnut.com/l/_wl15MN64LEiQ
https://dl.doubtnut.com/l/_RkSwl61Ixnjs
https://dl.doubtnut.com/l/_4SSnWUmrdPOI

1. Differentiate the functions given in Exercises 1

to 11 w.rt. x.

COS . CoS 2x. cos 3x.

° Watch Video Solution

2. Find the derivative

\/ (:B _ 1)(:1: _ 2) w.rt. x
(z = 3)(z —4)(z-5)

of



https://dl.doubtnut.com/l/_4SSnWUmrdPOI
https://dl.doubtnut.com/l/_ey9c0mcxRlxy
https://dl.doubtnut.com/l/_VSwKlLarRDCT

| & Vvvatcn video >olution |

3. Differentiate the functions given wrt. x:

)COSiB

(logx

o Watch Video Solution

4. Differentiate the functions given wrt. x:

2T _ 9osinz

° Watch Video Solution



https://dl.doubtnut.com/l/_VSwKlLarRDCT
https://dl.doubtnut.com/l/_pJVsvIfxqSlX
https://dl.doubtnut.com/l/_OPu11dsQ9c9b

5. Find the derivative of

(z + 3)%(z + 4)°*(z + 5)* wrt. z

° Watch Video Solution

6. Differentiate the functions given wrt. x:

(a; + %)m L (1r3)

° Watch Video Solution

7. Differentiate the following wrt. x

(logz)® + x'°8®


https://dl.doubtnut.com/l/_pzrfT2aw3Mcp
https://dl.doubtnut.com/l/_b3sMZTaGZcUi
https://dl.doubtnut.com/l/_ZSZD5vShNUxJ

o Watch Video Solution

8. Differentiate the following  wurt.

(sinz)® +sin~ ' /z

° Watch Video Solution

9. Differentiate the following  wurt.

wsinx i (Sinm)cosx

° Watch Video Solution



https://dl.doubtnut.com/l/_ZSZD5vShNUxJ
https://dl.doubtnut.com/l/_4128hdRYHo4U
https://dl.doubtnut.com/l/_pkkiLmg27vHK

10. Differentiate the functions given in Exercises 1

to 11 w.rt. x.
2
wCOS.’B L + 1
2 —1

° Watch Video Solution

11. Differentiate (x cos z)* + (z sin w)% W.rtX.

° Watch Video Solution

d
12. Find d—yof the functions givenz? 4+ y* =1
x

| o Watch Video Solution


https://dl.doubtnut.com/l/_5tF8sPwiw7ad
https://dl.doubtnut.com/l/_pp1RRuJiZm4r
https://dl.doubtnut.com/l/_NDv8YN5fZU40

. dy . o
13. Find d—of the functions giveny® = =¥
x

° Watch Video Solution

d

14. Find il of the functions given
dx

(cosz)” = (cosy)”

o Watch Video Solution

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

to 15.


https://dl.doubtnut.com/l/_NDv8YN5fZU40
https://dl.doubtnut.com/l/_r6mm9Ynb4b8I
https://dl.doubtnut.com/l/_JrJtGzkAufuo
https://dl.doubtnut.com/l/_iIdAoNIr2p9K

TY = elz=v)

° Watch Video Solution

16. Find the derivative of the function given by
flz)=(1+z)(1+2*)(1+z*) (1 + z%)and

hence find f'(1).

° Watch Video Solution

17. Differentiate (:132 — dx + 8) (mg + Tz + 9) in
three ways mentioned below:(i) by using product

rule(ii) by expanding the product to obtain a


https://dl.doubtnut.com/l/_iIdAoNIr2p9K
https://dl.doubtnut.com/l/_SERE9pRsDSgf
https://dl.doubtnut.com/l/_NTVLaif598Ai

single polynomial.(iii) by logarithmic

differentiation.Do they all give the same answer?

° Watch Video Solution

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

i(uz}w) = duvw—l—ude—i—ubdwin two
dx ~ dz dz dzx

ways - first by repeated application of product

rule, second by logarithmic differentiation.

° Watch Video Solution



https://dl.doubtnut.com/l/_NTVLaif598Ai
https://dl.doubtnut.com/l/_pxvmoZUlmIu3

1. If x and y are connected parametrically by the
equations given, without eliminating the

d
parameter, Find d—yw = 2at2, Yy = at
T

° Watch Video Solution

2. If x and y are connected parametrically by the

equations given, without eliminating the

parameter, Find —ya: = acosf,y = bcos O

dx

o Watch Video Solution



https://dl.doubtnut.com/l/_latve7cWj5a5
https://dl.doubtnut.com/l/_OSRWmxyTJ4W9

3.x = sint, y = cos2t

o Watch Video Solution

4. If x and y are connected parametrically by the

equations given, without eliminating the

. dy 4
parameter, Find —.oz = 4t,y = —
dx t

° Watch Video Solution

5.x = cosf — cos26, y = sinf — sin260

° Watch Video Solution



https://dl.doubtnut.com/l/_iqonB4yMvS8P
https://dl.doubtnut.com/l/_VucsceJQAiyH
https://dl.doubtnut.com/l/_DELqgfPeaVv5

6. If x and y are connected parametrically by the

equations given in Exercises 1 to 10, without
dy
dz

z = a(f — sinf),y = a(1 + cos ).

eliminating the parameter, Find —

° Watch Video Solution

7. If x and y are connected parametrically by the
equations given in Exercises 1 to 10, without

eliminating the parameter, Find — .
T’

sin® ¢ cos® t
:E = —_— y:

v/ cos 2t ’ v/cos 2t .



https://dl.doubtnut.com/l/_DELqgfPeaVv5
https://dl.doubtnut.com/l/_5KRfMbdKQuKV
https://dl.doubtnut.com/l/_DDkNbEpoF5Wt

‘ o Watch Video Solution

8. If x and y are connected parametrically by the
equations given in Exercises 1 to 10, without

eliminating the parameter, Find d_y
x
log tan(t) .
r =alcost + 5 , Yy = asint.

° Watch Video Solution

9. If x and y are connected parametrically by the

equations given in Exercises 1 to 10, without


https://dl.doubtnut.com/l/_DDkNbEpoF5Wt
https://dl.doubtnut.com/l/_dk1yDitFsj7a
https://dl.doubtnut.com/l/_Euqm8BWJEsLE

eliminating the parameter, Find _y
x

x = asech,y = btan6.

o Watch Video Solution

10. If x and y are connected parametrically by the

equations given, without eliminating the

parameter, Find %m = acosf,y = bcosb

° Watch Video Solution

1. If

v = y/a™ " (= 18,y = /o™ " (- 1),



https://dl.doubtnut.com/l/_Euqm8BWJEsLE
https://dl.doubtnut.com/l/_1QVzj8QQ4R4K
https://dl.doubtnut.com/l/_5n35DPNtFF7S

show that — = —

dy Y
T T

° Watch Video Solution

122 4+ 3z + 2

° Watch Video Solution

2. Find the second order derivatives of the

functions given. 2%

| ninl,L,L|l!,l,, o~ _1_ sn°_


https://dl.doubtnut.com/l/_5n35DPNtFF7S
https://dl.doubtnut.com/l/_RtwKF6sn7qWP
https://dl.doubtnut.com/l/_lyxH1J8XHbxB
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3. Find the second order derivatives of the

functions given.xzcos x

o Watch Video Solution

4. Find the second order derivatives of the

functions given.log x

o Watch Video Solution



https://dl.doubtnut.com/l/_lyxH1J8XHbxB
https://dl.doubtnut.com/l/_zZ0y0y1wwFZV
https://dl.doubtnut.com/l/_TKLUyFitpvDD

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

23 log x.

o Watch Video Solution

6. Find the second order derivatives of the

functions given.e” sin 5z.

o Watch Video Solution



https://dl.doubtnut.com/l/_wvQRBgIIMACm
https://dl.doubtnut.com/l/_wDEw8bmRXqUw

7. Find the second order derivatives of the

functions given in Exercises 1to 10.

€% cos 3.

° Watch Video Solution

8. Find the second order derivatives of the

functions given.tan ™! z.

° Watch Video Solution



https://dl.doubtnut.com/l/_pcV1tnvIqG8e
https://dl.doubtnut.com/l/_EDrLn8ta26DS

9. Find the second order derivatives of the

functions given.log(log x)

° Watch Video Solution

10. Find the second order derivatives of the

functions given.sin(log x)

o Watch Video Solution

M. If y=>5cosx—3s€cx, prove that


https://dl.doubtnut.com/l/_w0Lgg0rDDkNA
https://dl.doubtnut.com/l/_JG2mPyi9lHYd
https://dl.doubtnut.com/l/_8CHURNPXwc7V

o Watch Video Solution

d2
12.If y = cos 'z, find d—'Z in terms of y alone.
x

o Watch Video Solution

13. If y = 3cos(logz) + 4sin(logzx), show that

22y +zyr +y =0

° Watch Video Solution



https://dl.doubtnut.com/l/_8CHURNPXwc7V
https://dl.doubtnut.com/l/_v6hNR0YUWDSb
https://dl.doubtnut.com/l/_iRExK4ZTWWr1

14. If y= Ae™ + Be™ , show that

d%y dy 0
i (m—l—n)dm + mny =

° Watch Video Solution

15. If y=2500e®+600e @ , show that

d2
=49y.
dm

° Watch Video Solution

d*y d
16.1f e’ (z + 1) = 1, showthat— = ( y)
dx? dx

s I


https://dl.doubtnut.com/l/_95LhsPG7f3v9
https://dl.doubtnut.com/l/_oumeIygoronv
https://dl.doubtnut.com/l/_kiMyZsqfrtUH

| & Vvvatcn video >olution |

17. If Yy = (tan_1 w)2, show that

(m2 + 1)2y2 + 2w(az2 + 1)y1 = 2

o Watch Video Solution

1. Verify Rolles theorem for the function

flx) =2* +22 -8,z €[ —4,2.

° Watch Video Solution



https://dl.doubtnut.com/l/_kiMyZsqfrtUH
https://dl.doubtnut.com/l/_6rQsJU7HcxMj
https://dl.doubtnut.com/l/_SvUa20kNyUM7

2. Examine if Rolles theorem is applicable to any of
the following functions. Can you say something
about the converse of Rolles theorem from these
example?(i) f(x) = [x]for z € [5, 9|(ii)

f(z) = [z]for z € [ — 2, 2](iii) f(x)=x"

° Watch Video Solution

3. Examine if Rolles theorem is applicable to any of
the following functions. Can you say something

about the converse of Rolles theorem from these


https://dl.doubtnut.com/l/_Pe8pMHwtbult
https://dl.doubtnut.com/l/_E3yMOFNYZ9v5

example?(i) f(z) = [z]for z € [5, 9|(ii)

f(z) = [z]for z € [ — 2, 2](iii) f(x)=x"

° Watch Video Solution

4. Examine if Rolle's theorem is applicable to any
of the following functions. Can you say some
thing about the converse of Rolle's theorem from

these example?

flz) =2* -1 for = € [1,2].

° Watch Video Solution



https://dl.doubtnut.com/l/_E3yMOFNYZ9v5
https://dl.doubtnut.com/l/_19tLbhMG5eX3

%
5.If f:| — 5, 5| R is differentiable function and if

f'(x) does not vanish anywhere, then prove that
yw P

f(—=35) # £(5)-

° Watch Video Solution

6. Verify Mean Value  Theorem, if
f(z) = * — 42 — 3in the interval [a, b], where

a = landb = 4.

° Watch Video Solution



https://dl.doubtnut.com/l/_Cp7maLhK3jyw
https://dl.doubtnut.com/l/_UjO5uQAW3PA3

7.  \Verify Mean Value Theorem, if
flz) = 2 — 522 — 3zin the interval [a, b], where

a = landb = 3. Find all ¢ € (1, 3)for which

f'(c) =0.

o Watch Video Solution

8. Examine the applicability of Mean Value
Theorem for all three functions given in the above

exercise 2.

° Watch Video Solution



https://dl.doubtnut.com/l/_vx9HDmfcBDmW
https://dl.doubtnut.com/l/_PjruhzthBwMa

Miscellaneous Exercise On Chapter 5

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

(32% — 9z +5)"

° Watch Video Solution

3 6

2. Differentiate wir.t. x the functionsin® x + cos’ x

° Watch Video Solution



https://dl.doubtnut.com/l/_xmOfRK7pjsl5
https://dl.doubtnut.com/l/_WXwjBqX6Nttg

3. Differentiate wirt. x the function(5z)* “*2*.

o Watch Video Solution

4.sin" (\/_)nggl

o Watch Video Solution

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

11.

COS

V2 + 7
o. . .

N =

, — T <z <2



https://dl.doubtnut.com/l/_uq290EizNxck
https://dl.doubtnut.com/l/_LbKhMXTxaAn5
https://dl.doubtnut.com/l/_kJ7GHOhzcboK
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cot " 1{4/1+sinz + /1 —sinz}
. v1+sinx — /1 —sinx

6

o Watch Video Solution

7. Differentiate wir.t. X the

(logz) 8%, z > 1

function

o Watch Video Solution



https://dl.doubtnut.com/l/_kJ7GHOhzcboK
https://dl.doubtnut.com/l/_3kLQlFlbxdXj
https://dl.doubtnut.com/l/_9BRKJWlNuuEI

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

cos(a cos x + bsinx), for some constant a and b.

° Watch Video Solution

9.(sinz — cos ) (S5

° Watch Video Solution

10. Differentiate w.rt.x the function in Exercises 1

to 11.


https://dl.doubtnut.com/l/_fDAgQeRdJTMa
https://dl.doubtnut.com/l/_iJzG7ILz5CVd
https://dl.doubtnut.com/l/_gQEZgVg4ejTc

¥ + 2%+ a® + a%, for some fixed

a>0 and = > 0.

° Watch Video Solution

2

Mz® 34 (z — 3)w2, for = > 3.

o View Text Solution

., dy . .
12. Find e if 'y=12(1-cost), x=10(t-sint),-pi/2
T

° Watch Video Solution



https://dl.doubtnut.com/l/_gQEZgVg4ejTc
https://dl.doubtnut.com/l/_EEG9qias7aLf
https://dl.doubtnut.com/l/_09tsaRPl9EDa
https://dl.doubtnut.com/l/_s3WIVrvyWy0i

dy
13. Find — i
in 1z’ if

1 1V1i-2% —1<z<1.

y=sin ~x + sin

° Watch Video Solution

d
.2, /1+y+y/1+z =O,thend—z =

o Watch Video Solution

15. If (z — a)2 + (y — b)” = ¢, for some ¢ > 0,

prove that is a constant



https://dl.doubtnut.com/l/_s3WIVrvyWy0i
https://dl.doubtnut.com/l/_ByH6XfrtXbLO
https://dl.doubtnut.com/l/_mqQoBMkf8N4c

independent of a and b.

o Watch Video Solution

16. If cosy = xcos(a + y) , with cosa # + 1,

dy  cos?(a+y)
prove that = , :
dx sina

o Watch Video Solution

17. If z = a(cost +ts e t) and

d2
Yy=a (Sint —t cost), then find ¢ 9 .

dz?

o Watch Video Solution



https://dl.doubtnut.com/l/_mqQoBMkf8N4c
https://dl.doubtnut.com/l/_Ue4upyY0iKXb
https://dl.doubtnut.com/l/_S2GqixIMFvDh

18. If f(z) = |z|* , show that f(z) exists for all

real £ and find it.

° Watch Video Solution

19. Using mathematical induction prove that

d
dx

(z") = nz™ 1! for all positive integers n.

° Watch Video Solution



https://dl.doubtnut.com/l/_S2GqixIMFvDh
https://dl.doubtnut.com/l/_4jRKT0pGwLjb
https://dl.doubtnut.com/l/_pptD7zPjqmVS

20. Using the fact that
s€(A+ B)=s¢& Acos B+ cos As € Band
the differentiation, obtain the sum formula for

cosines.

o Watch Video Solution

21. 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/_Z3r7I7D1HeK5
https://dl.doubtnut.com/l/_tdVIXfHKkLWx
https://dl.doubtnut.com/l/_tQQfURZwmKfN

22. If y=|f(z)g(x)h(x)lmnabc|, prove that
dy

dx

f'(z)g’ (z)h’(z)lmnabc|

° Watch Video Solution

1

23.If y = e * —1 < z <1 then show that

d?y dy
1 — 22)—2 _ =L _ g%y =
( w)de o —ay 0

° Watch Video Solution



https://dl.doubtnut.com/l/_tQQfURZwmKfN
https://dl.doubtnut.com/l/_oeoAkDyps1QL

