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CONTINUITY AND DIFFERENTIABILITY

Part | Sample Questions

1. Examine the continuity of the following functions at gives points

f(z) =xz* at = —25

o Watch Video Solution

2. Examine the continuity of the following functions at gives points

f(z) =|r—5 at =05
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3. Discuss the continuity of the function

22—z—6 .

_—if -2

f(z) = vz @7 at © = — 2.
-5, if = —2

° Watch Video Solution

4. Discuss the continuity of the function

l=]
flz) = 7o iz 70 at z =0.
0,if x =0

o Watch Video Solution

5.Show that the function f(x) given by

. 1 .

— if 0

flz) = @ sin g, if @7 is continuous at x =0
0, if x=0

o Watch Video Solution
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6. Find the relationship between a and b so that the function f defined

by £(x) ar +1 ,if z <3 . ¢ 3
= IS contunuous at X=s>.
yIA® b +3 ,if >3

° Watch Video Solution

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

flz) = —2z,if —-3<2<3
6x +2,if £ >3

° Watch Video Solution

8. Discuss the continuity of the function f, where f is defined by
—2,ifr < —1

flz) =< 2z,if —1<a<1
2,if z>1

o Watch Video Solution
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9. Discuss the continuity of sine function.

o Watch Video Solution

10. Discuss the continuity of f(z) = |sinz + cosz| at x = .

° Watch Video Solution

Part | Question For Practice 1 Mark

1. Examine the continuity of the following function at the given point :

f(z) =5z -3 at = —3

o Watch Video Solution
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2. Examine the continuity of the following function at the given point :

flz) =2 +5 at 2 = — 1

° Watch Video Solution

3. Examine the continuity of the following function at the given point :

fz) =2 +3z+4 at z=1

° Watch Video Solution

. z,if <1 .
4. s the function f defined by f(x) = 5 if w1 continuous at
Jif

x=0, at x=1 and at x=2 ?

° Watch Video Solution



https://dl.doubtnut.com/l/_fJKIxUR2oZjz
https://dl.doubtnut.com/l/_CVdlWrHTZ3ku
https://dl.doubtnut.com/l/_M4qHvEMqb1Cd

5. Examine the following functions for continuity

fle) = =2 #5

o Watch Video Solution

6. Examine the following functions for continuity

1
flz) = a:+3’x€R

o Watch Video Solution

7. Examine the following functions for continuity

x? — 25

J‘(473):33—+5,9E7'é -5

o Watch Video Solution



https://dl.doubtnut.com/l/_QkX2ruWPBhAs
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8. Examine the following functions for continuity

flz) =2 -5

o Watch Video Solution

Part | Question For Practice 4 Mark

1. Show that the function f(x) = 2z — || is continuous at z = 0.

° Watch Video Solution

2. Let f(w):az—‘a:—:c2|,m€[—1,1] find the point of

discontinuity, (if any) of this function on [-1,1]

° Watch Video Solution
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3.Show that the function

sin x .
—— tcosz,if x #0

f(x)_{2, if =0

is continuous at x = 0.

° Watch Video Solution

4. Discuss the continuity of the following function at x = 0.

zt 4228 +2? .
{ —— —,if z#0

tan "z

0, if 2=0

f(z) =

o Watch Video Solution

V2cosz — 1
cotz — 1

, & # —.Then, find value off(%), so that

5.If f(z) =

f(x) becomes continuous at x =

N RNE

o Watch Video Solution
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6. Show that the function defined by g(z) = z — [z] is discontinuous
at all integral points.

Here, [x] denotes the greatest integer less than or equal to x.

° Watch Video Solution

7. Determine f(0) so that the function f(x) defined by

(4" — 1)’ .
flz) = becomes continuous at x = 0.

sin %log(l + %2)

° Watch Video Solution

8. Examine the continuity of a function

|z|cosL, if z # 0
x) = v atx = 0.
) {0, if 2=0

° Watch Video Solution



https://dl.doubtnut.com/l/_sfmw0kt6H1Bl
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el/z_|_1 is
0, when = =0

£l When # 0
9. Show that the function f(a:)—{ ’

discontinuous at x = 0.

o Watch Video Solution

10. For what value of )\ is the function

f(z) = {)\(m2 —2:1:),if <0

) continuous at x=0 ?
dxr + 1, if £ >0

What about continuity at x=17?

° Watch Video Solution

1. Find the value of k, so that the function defined by

) = {

kx+1,if <

cosx, if z>m

is continuous at £ = 7.

o Watch Video Solution
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12. For what value of k, the function

—tar;h,if z#0
k, if z=0

is continuous at x=0 ?

f(z) =

o Watch Video Solution

13. For what value of k the following function is continuous at x = 07?

Lemte 4 4
k, x=0

° Watch Video Solution

14. Find the value of a, so that the function f(x) is defined by

sin:zax, 33750
1, z=0

f(z) =

may be continuous at x=0.

o Watch Video Solution



https://dl.doubtnut.com/l/_RI3TSJC3y0yd
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15. Show that the function

sin(1) .
f(z) = |z — a r—aif z#a is continuous at x=a.
0, if r=a

o View Text Solution

16. A car driver is driving a car on the dangerous path given by
1—z™ .
{ —, if z#1

m—1,if z =1

m € N.

f(z) =
Find the dangerous point (point of discontinuity) on the path.

Whether the driver should pass that point or not ? Justify your answer.

° View Text Solution

17. For what value of k, the function

{ ﬁi?r’ - #:0

is continuous at x=0 ?

f(z) =

k, x=0

o Watch Video Solution



https://dl.doubtnut.com/l/_wkjhmML65KWD
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18. Find the value of k for which
\/1+kx;\/1—km’ if —1<z<0

flz) = is continuous at x=0
2t if 0<z<1

z—1"

o Watch Video Solution

19. find the value of k, so that the function

2z+2_16 .
{ 1o Jif o #£ 2
k, if x=2

is continuous at x=2.

flz) =

o Watch Video Solution

20. Find the values of a and b such that the function f defined by

[ 24 4aif z<4
|z —4]

f(z) = a+b, if =4 isa

f:j' +b,if >4

continuous function at x = 4.

° Watch Video Solution



https://dl.doubtnut.com/l/_VOymZL2Mfn4j
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21. Discuss the continmuity of function f defined by

1 . 1
3 T, 1f0§m§5
flz) =<1, ifa::%
3 oo 1
E—ZE,If 5<£B§1

o Watch Video Solution

22. Discuss the continuity of the function f(z) = sinz — cos z.

o Watch Video Solution

1
23. Given, f(z) =7 Find the points of discontinuity of

composite function y = f{f(x)}.

o Watch Video Solution

24. Examine that sin|z| is a continuous function.
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| &J Watch Video Solution

25. Show that the function f defined by f(z) = |1 — x + |z | |, where

x is any real number is a continuous function.

o Watch Video Solution

26.Show that tangent function is continuous in their domain

° Watch Video Solution

Part li Sample Question

1. Discuss the differentiability of f(z) = z? at = =1

o Watch Video Solution
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2.Prove that f(z) = || is not differetiable at z = 0

° Watch Video Solution

3. Examine the following function f(x) for continuity at x = 1 and

differentiability at z = 2,
br —4,if 0<z <1
flz) =< 42 — 3z,if 1<z <2
3r +4,if x> 2

° Watch Video Solution

1
4, Differentiate —— from definition.
T

o Watch Video Solution

5. Differentiate 612 from definition

o Watch Video Solution



https://dl.doubtnut.com/l/_seLd6CG15JmR
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6. Find the derivative of (a:2 + cos :r:)

° Watch Video Solution

d
7.1fy = (2 + 3sinz)(3 — 2cos z), then find d_z

° Watch Video Solution

. . secx — 1
8. Differentiate ———— wir.t. x.
secx + 1

o Watch Video Solution

9. Differentiate sin(a:2 + 5) w.rt. x.

o Watch Video Solution
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10. Differentiate sin 5x - cos 7x wur.t. x.

° Watch Video Solution

11. Differentiate 2,/ cos (a:z) w.rt. x.

o Watch Video Solution

Part li Question For Practice 1 Mark

1. Differentiate the following functions :

tan(a:2 + 5)

o Watch Video Solution

2. Differentiate the following functions :

tan(sinz)



https://dl.doubtnut.com/l/_4uPW1BXPIzMg
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| o Watch Video Solution

3. Differentiate the following functions :

cosec (\/:I:2 + 2)

o Watch Video Solution

4. Differentiate the following functions :

(2

o Watch Video Solution

3
5.If f(z) = |cos z|, then find f’(%)

o Watch Video Solution
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d
6.1f £2/3 + y2/3 — a?/3, then find d—y
x

o Watch Video Solution

7. Prove that the function f gives by f(z) = |z — 1|z € R is not

differentiable at x = 1.

o Watch Video Solution

8.Show that the function f(z) = |z — 1| + |z + 1|

Vz € Ris not differentiable at the pointsz = — landz = 1.

o Watch Video Solution

9. A function f(x) is defined as follows :

x2sint if z #£0
fz) = "
0, if =0
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show that f(x) is differentiable at x=0.

o Watch Video Solution

10. Let f(z) = z|z|, Vo € R. Discuss the derivability of f(z) at

z = 0.

o Watch Video Solution

1. Examine the differentiability of the function f defined by
2¢ + 3,if -3<z< -2

flz) =} z+1if -2<z<0
x+2,if 0<z<1

o Watch Video Solution

12. Discuss the continuity and differentiability of function

f(z) = |z| + |z — 1] in the interval (-1,2).
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13. Prove that the greatest interger function defined by

f(z) = [z],0 < = < 3is not differentiable at z = 1.

o Watch Video Solution

14.1f f(z) = |cosz — sinz| then find f' (%)

o Watch Video Solution

15. Differentiate 4/tan /z wirt. x.

° Watch Video Solution

16. Differentiate cos z° - sin’ (3:5) w.r.t.x.

o Watch Video Solution



https://dl.doubtnut.com/l/_YULmrrezaxQv
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d
17.0fy = sin[, /sin \/5} , then find d—y
x

o Watch Video Solution

18.I1f y = z tanz + secz, then find the value of d—y atz = %
T

o Watch Video Solution

d
19.1f y = sin® \/aa:2 + bz + cthen find d—y
x

o Watch Video Solution

" d
20.1fy = [33 + vV + az] , then prove that & __ "
dx A /x? + a2

o Watch Video Solution



https://dl.doubtnut.com/l/_7n2amwxxuDxG
https://dl.doubtnut.com/l/_E5VY7va3uwK2
https://dl.doubtnut.com/l/_J4HjzwnU338o
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https://dl.doubtnut.com/l/_b7Y4BEoWdudG

21 i Y th h
. Yy = m, en snow

ﬁ—l—secz(%—ac> =0,z € [0,%]

that

o Watch Video Solution

d 1+ y?
22. Prove that y = tan(z + y), then &Y Y
dx —y?

° Watch Video Solution

23, Differentiate from definition

(z® + 3z + 5)

° Watch Video Solution

24. Differentiate from definition

sin x
e



https://dl.doubtnut.com/l/_5mjZglHQJNil
https://dl.doubtnut.com/l/_2CSzhkN1uqwf
https://dl.doubtnut.com/l/_1q5jsgrKLRU2
https://dl.doubtnut.com/l/_QsGndiHqk7MK

| o Watch Video Solution

25. Differentiate from definition /cos x

° Watch Video Solution

26. Differentiate from definition

sinx

Z

° Watch Video Solution

Part lii Sample Questions

L dy 1
1.Find — ify = ———
dx a2 — 12

o Watch Video Solution



https://dl.doubtnut.com/l/_QsGndiHqk7MK
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2. Differentiate cos ! (5332 + 4) w.r.t. x.

o Watch Video Solution

3. Differentiate tan ' (secz + tanz) wurt.x.

° Watch Video Solution

d 2
4. Show that % l% a’ — 2 + %sin_lg = a? — 22
° Watch Video Solution
2
B T+ 1 dy
5.If y = sec <w2 — 1),then find e
2 | 2

Here f !(z) expression is of the form 5» SO we substitute

z2 —a
x = tan# and then use suitable trigonometrical formula to write it in

simplest form and then differentiate

| o Wiak~rh \NiAaAn CAliikian
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6. If 1—2*+4/1—y*=a(z—vy) , then prove that
dy  [1—y?
dr |/ 1— 22

o Watch Video Solution

d T — 2
7.Find d—y,ify=sin1<5$+12 1-2 )
x

13

o Watch Video Solution

8. Differentiate

_1( acosxz — bsinx m 7r a
tan - — — <z < — and —tanz > — L
bcosz + asinz 2 2 b

Firstly, convert the given inverse trigonometic function into the

simplest form and the differentiate it.

o Watch Video Solution



https://dl.doubtnut.com/l/_RWLPKFvbLG2i
https://dl.doubtnut.com/l/_TpRLt0iWCdxP
https://dl.doubtnut.com/l/_dkHdFYYiozmq
https://dl.doubtnut.com/l/_TjpE00D1DqTG

Part lii Question For Practice 1 Mark

1If f(z) = cos '(sinz), then find f'. (z)

o Watch Video Solution

2z dy
2.Ify =sin ' ——— ), then find =2
Y ( 1+ z2 ) dx

° Watch Video Solution

1— z2
3. Differentiate cos ~* ( ) w.rit. x.

o Watch Video Solution

T + /a
4. Differentiate tan u w.rt. x.
1—+ax

° Watch Video Solution



https://dl.doubtnut.com/l/_0Z5OlTmJZ2Gm
https://dl.doubtnut.com/l/_YrXPnVqYijpX
https://dl.doubtnut.com/l/_99WtTGjrpIPc
https://dl.doubtnut.com/l/_BtVtKvJdhLBK

. . 1+ cosx
5. Differentiate cos ~ ! A / — w.rt. X.

o Watch Video Solution

_ 3 d
6.1fy = tan (3;3—:1: , find _y
1— 22 dz

° Watch Video Solution

7.Find the derivative of cos ~* SInT + cosz , T <z < z
V2 4 4
° Watch Video Solution
V1+a?z? -1 d
8.1fy — tan ! ],then find =2
ar dr

o Watch Video Solution



https://dl.doubtnut.com/l/_BtVtKvJdhLBK
https://dl.doubtnut.com/l/_hJruhECKjUvS
https://dl.doubtnut.com/l/_dFWkJOtuJkvN
https://dl.doubtnut.com/l/_J7JFMPj7CtmP
https://dl.doubtnut.com/l/_P7m5xeFCKKz0

Part lii Question For Practice 4 Mark

d 2 —1
1. Find d_:lt/’ when y = sin ! <2t—2)

o Watch Video Solution

. . 22 _,fcosz —sinz
2. Differentiate y = 2 4 tan : w.r.t. x.
cosSx + sInx

o Watch Video Solution

1 1 d 1
3.Prove that y = tan ! ﬂ N
1 —sinz dx 2

o Watch Video Solution

. .. _,fcosx + sinx
4.Find the derivative of tan ! ( - ) w.r.t. X.
cosx — sinzx

° Watch Video Solution



https://dl.doubtnut.com/l/_YSqouowGXmxF
https://dl.doubtnut.com/l/_AQkx4bFjNdE2
https://dl.doubtnut.com/l/_mmokOzRccxsP
https://dl.doubtnut.com/l/_HHJ0Vfw8F2uk

5.Find the derivative of tan ! <ﬂ) w.rt. x.
1+ sinzx

° Watch Video Solution

6. Prove that

T+ sinz + /1 si
cot ! v sinz + v/ EE) = 2,0 <z< 1, or x € (0, z)
V1+sinz —4/1 —sinz 2 4

° Watch Video Solution

3 — 45i
7.Find the derivative of cos ! ( cosT 3 S ) w.rt. X.

o Watch Video Solution

dy

8.1fy = sin 1! [m,/l - — \/5\/1 — :(:2] then find .


https://dl.doubtnut.com/l/_HHJ0Vfw8F2uk
https://dl.doubtnut.com/l/_NGFftgMG2kuT
https://dl.doubtnut.com/l/_LYbrJKSFdjSq
https://dl.doubtnut.com/l/_ZHLFP1CwIDHE
https://dl.doubtnut.com/l/_mwiThRMQdrsM

o Watch Video Solution

d
9. If the derivative of tan ' (a + bx) takes the value d_y =latz =0
T

, then prove that b = 1 + a?

o Watch Video Solution

1 2 1 _ 22
10. Differentiate y = tan~!. Vitaltvl-z
V1422 — /1 — 22

o Watch Video Solution

1 2 1 — 2
11. Differentiate y = tan . Vitalt+vl-w
V1+ 22— /1 22

° Watch Video Solution



https://dl.doubtnut.com/l/_mwiThRMQdrsM
https://dl.doubtnut.com/l/_froGU7uwFs2V
https://dl.doubtnut.com/l/_75EZQlo5ndo6
https://dl.doubtnut.com/l/_vgYHTaNocG5T

12. Write the simplest form

o Watch Video Solution

dy
then find —=
dx

13.1f y = cos ™~

1[2:3—3\/1—:62]
13

o Watch Video Solution

Part Iv Sample Question

d
1.1f 2% + y® = 3azy, then find %

o Watch Video Solution

d
2.Find % for the equation z* + y® = sin(z + ¥)



https://dl.doubtnut.com/l/_VXcR5RdVxjye
https://dl.doubtnut.com/l/_uH4Ebdoipf0H
https://dl.doubtnut.com/l/_F3VbP3rmBzw8
https://dl.doubtnut.com/l/_BzIhOLT88NMJ

o Watch Video Solution

Part Iv Question For Practice 1 Mark

d
1. Find d_y if 2 + 2%y + zy? + > = 81
x

o Watch Video Solution

dy

2.If y = tan(z + y), then find I

o Watch Video Solution

3.Find the derivative of (z® + y2)2 = zy wrt. x.

o Watch Video Solution



https://dl.doubtnut.com/l/_BzIhOLT88NMJ
https://dl.doubtnut.com/l/_ELHuHxLBGOEt
https://dl.doubtnut.com/l/_KIZ1Gdu9pWtp
https://dl.doubtnut.com/l/_5QxDQjGvwPgS

d
4.Find d—y,when sin(x + y) = z? +
x

o Watch Video Solution

Part Iv Question For Practice 4 Mark

1. If az®+ 2hzy + by’ + 29z + 2fy +c =0, then show that

dy dm_l
de dy

° Watch Video Solution

2. fx,/1+y+yy1+2a2 =0 for —1 < z,y <1 then prove that
dy -1
dz (g +1)°

o Watch Video Solution



https://dl.doubtnut.com/l/_lHgQDuUKOTqB
https://dl.doubtnut.com/l/_d4iZRB7tJn9x
https://dl.doubtnut.com/l/_Il1Ua4uXrLKG

2

3.Find the derivative of sin(zy) + % =2z° —ywrt.x

o Watch Video Solution

4.1f cos y = x cos(a+y) then prove that

dy  cos?(a+y)
dr sina

o Watch Video Solution

Part V Sample Question

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

log(cos €®)

o Watch Video Solution



https://dl.doubtnut.com/l/_9Z8WPv9uCqUL
https://dl.doubtnut.com/l/_12fi4iNxL8ok
https://dl.doubtnut.com/l/_tawtaag0H5CV

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

3

e

o Watch Video Solution

3. Differentiate each of the following w.rt. x.

e\/cot T

o Watch Video Solution

4. Differentiate each of the following w.r.t. x.

lo ta,nE
g hahy

o Watch Video Solution

5. Differentiate a” wir.t. x, where a is a positive constant.

e


https://dl.doubtnut.com/l/_mMPyql34UOnm
https://dl.doubtnut.com/l/_kEtnkrsjMbLI
https://dl.doubtnut.com/l/_5lgPZB8UXGdQ
https://dl.doubtnut.com/l/_ZrV6vM8IBiS1

| ¥ Watch video Solution

/1 + sin® d
6.1f y = log l_l__s—slinm:,thenﬁnd %

° Watch Video Solution

. , (z —3)(=* +4) .
7. Differentiate with respect to x.
3r2 +4x + 5

o Watch Video Solution

Part V Question For Practice 1 Mark

.o —1
1. Differentiate e®™ % w.rtx.

o Watch Video Solution



https://dl.doubtnut.com/l/_ZrV6vM8IBiS1
https://dl.doubtnut.com/l/_Q0JbzbN5QWtP
https://dl.doubtnut.com/l/_o3sa1n4uL8gJ
https://dl.doubtnut.com/l/_FKJ15rqhNv3p

2.If f(x) = xcosz + € ,then find f. (0).

o Watch Video Solution

1 d
3.fy = ﬂ,then find 2
x dx

o Watch Video Solution

a.kind Y ify — log.. 3
-Find ——,if y = log;s 3.

o Watch Video Solution

dy log s
5.Find —, if y = 10°%&%"%
in Ia ify 0

o Watch Video Solution



https://dl.doubtnut.com/l/_XG25sI6rlxo2
https://dl.doubtnut.com/l/_yZNSFLADejv5
https://dl.doubtnut.com/l/_yYAIvcwfxwcl
https://dl.doubtnut.com/l/_x2HMylh177tc

Part V Question For Practice 4 Mark

dy y—x
1. Iflog 4/ 2 2 — tan~ ! i ,then show that — = .
8\ & Y o Y W dx y+z

o Watch Video Solution

= dy
2.If (z — y) - e=v = a, then prove that v +z = 2y.
x

° Watch Video Solution

d 1+ logy)®
3.1f y* = €Y~ %, then prove that i ﬂ
dx logy

° Watch Video Solution

T a dy T
4. If w—_y = 10g<w—_y>,then prove that % =2 — Z

o Watch Video Solution



https://dl.doubtnut.com/l/_DRwbpjFm4B96
https://dl.doubtnut.com/l/_mlWSTIGjMXxd
https://dl.doubtnut.com/l/_iNq4XBq2zhIu
https://dl.doubtnut.com/l/_AuI8Wzy4Xc5V

d
5.1f y® — 2%, then find —2..
dx

o Watch Video Solution

6. Find the derivative of y = (z + 3)*(z + 4)*(z + 5)"

o Watch Video Solution

Part V Question For Practice 6 Mark

d
11f (cosz)? = (cosy)”, then find d_z

° Watch Video Solution



https://dl.doubtnut.com/l/_AuI8Wzy4Xc5V
https://dl.doubtnut.com/l/_zHgXaaHoVofS
https://dl.doubtnut.com/l/_CRRYN0lA5sv3
https://dl.doubtnut.com/l/_hIJNFNzbqe9z

2. Differentiate the following function wiurt. x,

(logz)® + z'°8°.

o Watch Video Solution

. d
3.fy = 2% + (sinz) ", then find d_y
T

o Watch Video Solution

dy vy

4.1f Py = PHe i that — = =,

Py = (z + y) en prove that —— .
o Watch Video Solution

rsin 'z

d
5. Find d—y, ify = cot_l(logcose_z) +
x

Vi—z®

o View Text Solution



https://dl.doubtnut.com/l/_M1l3qrZ1JJIU
https://dl.doubtnut.com/l/_GK3wdl2oR8vM
https://dl.doubtnut.com/l/_GrpM6gdgvs5U
https://dl.doubtnut.com/l/_9QJTUu5oVSU8
https://dl.doubtnut.com/l/_Cm3COVsDoieq

dy 1 Ccos T
Find =2, ify = tan ! [ —22 ).
6.Find dz’ " Y tan (1—|—sinzzz>

° Watch Video Solution

Part Vi Sample Questions

d
1. Find d—y, ifr = alogtand y = bsint

Z

o Watch Video Solution

d
2.If x = cos @ — cos 20 and y = sinf — sin 260, then find d—y
x

o Watch Video Solution

3.If z = ae'(sint + cost) and y = ae’(sint — cost), then prove that

dy z+y

dz T -y

[ - 1


https://dl.doubtnut.com/l/_Cm3COVsDoieq
https://dl.doubtnut.com/l/_nDI6EWTdk6c8
https://dl.doubtnut.com/l/_SQWSiOTpbiBc
https://dl.doubtnut.com/l/_GM5LAHah2ZK4

| @Y Watch Video Solution

Part Vi Question For Practice 4 Mark

d
1. Find d—y,when z = cos’fand y = sin’ 6
x

o Watch Video Solution

d
2.Find %, ift = a(f — sind) and y = a(1 + cos h)

o Watch Video Solution

dy

1 1
3.fx =t+ —,y=1t — —, then find
t t T

o Watch Video Solution



https://dl.doubtnut.com/l/_GM5LAHah2ZK4
https://dl.doubtnut.com/l/_H7LpF7PuWEBQ
https://dl.doubtnut.com/l/_mLTTLlosezM4
https://dl.doubtnut.com/l/_FZH7VEZoJihK

d
4. Find the value of d_y at 0 = %, if £ = ae’(sinf — cosf) and
T

y = ae’(sinf + cos ).

° Watch Video Solution

— - d
5.Ifz =4/a™ lt,y = 1/a® ', then show that d—y = — %
T

° Watch Video Solution

1 1 d
6.1fx = 69<0—|— 5), = 6_6(0— g),then find %

o Watch Video Solution

7.1f £ = asin2t(1 + cos 2t) and y = bcos 2t(1 — cos 2t), then show

thttt_ﬂ- dy_b
ara 4 dzx  a

o Watch Video Solution



https://dl.doubtnut.com/l/_k7Z7ijrtaG51
https://dl.doubtnut.com/l/_9dNRRCMkWbiD
https://dl.doubtnut.com/l/_lNapAza2XyVP
https://dl.doubtnut.com/l/_sZQwZ8F0jv3L

. d —ylogx
8.1f r = e“? and y = "%, then prove that oY _ TYoeT

dz  zlogy
o Watch Video Solution
d2y b4
9.1f zx = asecl,y = btan6, then prove that — = —
d.’L'z a2y3
o Watch Video Solution
Part Vi Question For Practice 6 Mark
sin® ¢ cos® t dy
1LIfr = —=andy = ,then find —.

v/ cos 2t v/ cos 2t dz

o Watch Video Solution



https://dl.doubtnut.com/l/_sZQwZ8F0jv3L
https://dl.doubtnut.com/l/_Xvhuuoxa2BTD
https://dl.doubtnut.com/l/_k0r333xVGc4D
https://dl.doubtnut.com/l/_2FooMHCgePYl

d 1
2. Show that s is independent of t . cosz = and
dz 1+ ¢2
) 2t
siny =
T Ire

o Watch Video Solution

Part Vii Sample Questions

1. Write the derivative of sin x wir.t. cos x.

o Watch Video Solution

2. Differentiate log(l + :c2) wrt. tan ! x.

o Watch Video Solution

1 1

3. Find derivative of sin™ ~ x wrt.tan™ “x.


https://dl.doubtnut.com/l/_K3wqXVLCV0V8
https://dl.doubtnut.com/l/_hvoyPHO8RXsx
https://dl.doubtnut.com/l/_Iz0LDt8XmRao
https://dl.doubtnut.com/l/_KQT7BV4EnlTJ

o Watch Video Solution

Part Vii Question For Practice 1 Mark

3logx

1. Write the derivative of e W.I.t.x°

o Watch Video Solution

2.What is the derivative of sin ! (3:c — 4333) wrtsin 'z ?

° Watch Video Solution

Part Vii Question For Practice 4 Mark

2

1. Differentiate sin 22 wirit z°.

o Watch Video Solution



https://dl.doubtnut.com/l/_KQT7BV4EnlTJ
https://dl.doubtnut.com/l/_P5vMCtvJa2vL
https://dl.doubtnut.com/l/_rY75iEqzjtKC
https://dl.doubtnut.com/l/_MJgzntUcXSWW

) log

2. Differentiate (sinz)*®” wirt. sin z.

° Watch Video Solution

3.find the derivative of tan ! [

o Watch Video Solution

1 1
4. Find the drivative of sec ! (ﬁ) wrt. /1 — xlatr = 3
m JR—

° Watch Video Solution

5.Find the derivative of tan ~* (1 + x2) with respect to log(arz2 + 1)

o Watch Video Solution



https://dl.doubtnut.com/l/_MJgzntUcXSWW
https://dl.doubtnut.com/l/_5wYfQ5LSYnJe
https://dl.doubtnut.com/l/_zfaGm4TsGenn
https://dl.doubtnut.com/l/_NiRUZ3LsSJi7
https://dl.doubtnut.com/l/_apqWN4GgUdQ6

Part Viii Sample Questions

1. Find the second order derivative of

zt + cotx

o Watch Video Solution

2.Find the second order derivative of

sin(logz)

o Watch Video Solution

d2
3.If y = €” sin 5z, the find —32/
dx

o Watch Video Solution



https://dl.doubtnut.com/l/_SMZjfmhuaoVv
https://dl.doubtnut.com/l/_zutzy6g0pKjq
https://dl.doubtnut.com/l/_ztD78IqWD5U2

2
4.if z = a(f + sinf) and y = a(1 — cos ), then find d_:;/ atfd = %
T

o Watch Video Solution

d’y 1 (dy\’
5.1f y = z”, then prove that SV _Z(2) 2y
de? y\dz z

° Watch Video Solution

dy _dy

da? —xE—O

6.1f y = sin ! x, then show that (1 — mz)

° Watch Video Solution

d? d
7.1fy = Pe™ + Qe”, then show that —:;j — (a + b)d—y +aby =0
dz z

° Watch Video Solution



https://dl.doubtnut.com/l/_B6Fg3j5e6tPV
https://dl.doubtnut.com/l/_8hx5y60Oq8M3
https://dl.doubtnut.com/l/_nI8AaxnKCRkT
https://dl.doubtnut.com/l/_gGFqZKDTXBcP

8 If z =acosf + bsinf and y = asinf — bcos #, then show that

,d*y  dy
Yy ——w——i—y—O
dz? dx

° Watch Video Solution

Part Viii Question For Practice 1 Mark

1. Find the second order derivative of the following : 2® — 2% + 2

o Watch Video Solution

2.1f f(z) = tan" ! z, then find f"(x).

o Watch Video Solution

Part Viii Question For Practice 4 Mark



https://dl.doubtnut.com/l/_tRToeOjjKWmT
https://dl.doubtnut.com/l/_d1CDRI3n12zq
https://dl.doubtnut.com/l/_rNLG3OnkcQco
https://dl.doubtnut.com/l/_1kwhQ78Z1V9n

d2
1.If y = tanz + secz, then prove that J cosx

dz (1 —sinz)?

o Watch Video Solution
2.1fy = tan ! z, then show that (1 + xz)@ + Zx% =0

Y ’ da? dx

o Watch Video Solution

1
3. x = tan<§ log y), then show that
d’y dy

1+23)— +(2z-2)—= =0
( t+z ) 22 + (22 )dw

° Watch Video Solution
4. If y=+vz+1—4yz -1, then prove that

° Watch Video Solution



https://dl.doubtnut.com/l/_1kwhQ78Z1V9n
https://dl.doubtnut.com/l/_GXvnFRyZk9Nj
https://dl.doubtnut.com/l/_v1GluKFM6GSP
https://dl.doubtnut.com/l/_U0CehQjXLTeV

2

d
5.If y = asinz + bcos x, then prove that —g +y=0

dx
° Watch Video Solution
6. If y = log [a: +/z% + 1} , then prove that
d? d
(2 +1)— +a-2 =0,
dw d.’B
o Watch Video Solution
n
7. If Y= (x + 1+ a:2> , then show that
d?y dy
1 2y.
( +x ) e +x dz =n"y

o Watch Video Solution



https://dl.doubtnut.com/l/_U0CehQjXLTeV
https://dl.doubtnut.com/l/_Upn0Rv1iOyoI
https://dl.doubtnut.com/l/_17LjuE3rVUsD
https://dl.doubtnut.com/l/_hKDjaExz2wBI

8 If y=3cos(logz)+ 4sin(logz), then  show that

2y, + 2y +y = 0.

o Watch Video Solution

2

d
9.f ¢ = a(cost + tsint) and y = a(sint — tcost), then find d—g at
T

t_ﬂ'

° Watch Video Solution

. d?y ™
10.If y = acost, z = asint,then find — att = —.
dz? 3

o Watch Video Solution

2

d
MN.If y = 5cosx — 3sinx,then prove that d_g +y=0
x

o Watch Video Solution



https://dl.doubtnut.com/l/_sHd3lDEP0fou
https://dl.doubtnut.com/l/_KSNhGyYpO1da
https://dl.doubtnut.com/l/_5Be5ZBzpGuyZ
https://dl.doubtnut.com/l/_eowRqzsYXyV3

@]

12.1f (¢ — a)® + (y — b)® = ¢, then prove that is a

constant and independent of a and b.

o Watch Video Solution

1B.If f(z) = ]w|3, then show that f’’(z) exists for all real x and find

it.

o Watch Video Solution

2

d
14.1f z = asec® 6, y = atan® § then find fy atf = Z
dx? 4

o Watch Video Solution

Part Ix Sample Questions


https://dl.doubtnut.com/l/_eowRqzsYXyV3
https://dl.doubtnut.com/l/_noxAQEtYdfkn
https://dl.doubtnut.com/l/_2WRHqlMJJRxu
https://dl.doubtnut.com/l/_Bn1pmk7HiEZs

1. Verify Rolle's theorem for the function y = 22 +2,a = — 2 and

b=2.

o Watch Video Solution

2. Verify Rolle's theorem for the function f(x) = sin2z in [0, g]

o Watch Video Solution

3.If f[ — 5,5 — R, is a differentiable function and if f'(x) does not

vanish anywhere, then prove that f( — 5) # f(5).

o Watch Video Solution

4. Verify LMVT, if f(z) = 23 — 522 — 3z in the interval [a,b], where

a = 1land b= 3.Find all ¢ € (1, 3) for which f'(c) =0


https://dl.doubtnut.com/l/_f6Hk2sJlxBs3
https://dl.doubtnut.com/l/_pJBYwdgzl0PT
https://dl.doubtnut.com/l/_WMImp4W2NQPq
https://dl.doubtnut.com/l/_pr9sAiYC5eF8

o Watch Video Solution

5. Verify the LMVT for the function f(z) =

1<
e — 1~ — 7 —

° Watch Video Solution

Part Xi Question For Practice 4 Mark

1. find the value of c in Rolle's theorem for the function

f(z) = z* — 3z in the interval [0, \/3].

o Watch Video Solution

2. Verify  the Rolle's theorem for  the  function

f(z) = log(z® +2) —log3in [ — 1, 1]

o Watch Video Solution



https://dl.doubtnut.com/l/_pr9sAiYC5eF8
https://dl.doubtnut.com/l/_nNB8q7EbBCDH
https://dl.doubtnut.com/l/_jdcorRNrd9pM
https://dl.doubtnut.com/l/_8uE4jXYrBf6e

3. It is given that for the function f given by
f(z) = z® + bz® + azx,x € [1,3]. Rolle's theorem holds with

1
¢ = 2 + —. Find the values of a and b.
V3

° Watch Video Solution

4. Verify, MVT, if f(z) = z2 — 4z — 3 in the interval [a,b], where a =1

and b=4.

° Watch Video Solution

5.  Verify Cauchy's mean value for the functions

f(z) = sinz, g(z) = cosz in [0, g]

° Watch Video Solution



https://dl.doubtnut.com/l/_8uE4jXYrBf6e
https://dl.doubtnut.com/l/_vvCgumqsi9PS
https://dl.doubtnut.com/l/_U2tRTCYzob41
https://dl.doubtnut.com/l/_wLMlVhmcFfCb

6. Verify mean value theorem for the function f(z) = sinz — sin2z

in [0, 7]

o Watch Video Solution

7.Using mean value theorem, prove that there is a point on the curve
y = 22 — 5z + 3 between the points A(1,0) and B(2,1) where

tangents are parallel to the chord. Also, find that point.

° Watch Video Solution

Chapter Practice 4 Mark

1. Find the derivative of cos (\/E)

o Watch Video Solution



https://dl.doubtnut.com/l/_SlSr56LIV0RH
https://dl.doubtnut.com/l/_RzWKoQkfrau1
https://dl.doubtnut.com/l/_0ZSdJQq9R5YK
https://dl.doubtnut.com/l/_0vk0KzWZP1V6

d
2.Find —y, ify* 4+ 2¥ + 2% = a
dx

o Watch Video Solution

3. Show that the function f(z) = |z — 3|,z € R is continuous but

not differentiable at z = 3

o Watch Video Solution

4. Differentiate z°™% wrt x.

° Watch Video Solution

5. Examine the continuity of the function

|sinz |
flz) = z x#oatmzo
1, z=0

° Watch Video Solution



https://dl.doubtnut.com/l/_0vk0KzWZP1V6
https://dl.doubtnut.com/l/_qU5Vw3RbSar1
https://dl.doubtnut.com/l/_qqJDurR4eKQs
https://dl.doubtnut.com/l/_vR9rbp6WzCfc

|z —al
—, T #a

1, T =a

6. Show that the function f(z) = { is discontinuous

atx = 0.

o Watch Video Solution

, £ 70
7. Discuss the continuity of, the function f(a:){ |z |+2‘”2 at
2, z=0

z = 0.

o Watch Video Solution

3axr + b, if z >1
8. If the function f(z) = ¢ 11, if £ =1 is continuous at
Saxr — 2b,if = <1

xz = 1, then find the values of aand b

° Watch Video Solution



https://dl.doubtnut.com/l/_W6eBOCGxDEsb
https://dl.doubtnut.com/l/_DL9KiWxgC8gw
https://dl.doubtnut.com/l/_hTXBjKVzffdm

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

lz| +3,if < —3
flz) = —2z,if —-3<2<3
6x +2, if £ >3

° Watch Video Solution

10. Find the value of k so that the function f is continuous at

m—2z’

kcosz - T
if z# 3

r

2

o Watch Video Solution

[§,1f0§x<1

1. The function f(z) = { a, if 1<z <42 s continuous
20 i A<z < oo

z2

on (0, c0). Find the most suitable value of a and b.

o Watch Video Solution



https://dl.doubtnut.com/l/_GLfhbo5q1NZm
https://dl.doubtnut.com/l/_nFbstg2zu1lR
https://dl.doubtnut.com/l/_YGzJAsZXAgcY
https://dl.doubtnut.com/l/_xjlVdHJHy7dl

the function f(x) defined by
log(l+az) —log(1—bz) .
flz) = { k if 2 70 is continuous at z =0,
k, if =0

then find the value of k.

° Watch Video Solution

13. Examine the continuity of the

following  function
L
, ¢#0
flz) = { i'x‘ at x=0.
=, =0
2
o Watch Video Solution

14. Find the point of discontinuity, if any of the following function
20— 1, if 2z <1

o = {5 PRI
x, if 2 >1

° Watch Video Solution



https://dl.doubtnut.com/l/_xjlVdHJHy7dl
https://dl.doubtnut.com/l/_RzCcUDeA05XD
https://dl.doubtnut.com/l/_zGH7LNrsZvYW

15. Find the point of discontinuity of the function
{Sim if <0

x Y

f(z) =
(=) x+2, if x>0

o Watch Video Solution

16. If function f(z) = |z — 3| + |z — 4|, then show that f(x) is not

differentiableat x = 3and £z = 4.

o Watch Video Solution

1 2 1— 2
17. Differentiate tan ! ( vite v T ) w.rt. cos ! z2.

V1422 + /1 —a?

o Watch Video Solution

2

e —1 dy
O 1,then find T

| ° WMiabklo \ Nt daa Caliikiam

18. ”:y — msinm—cos:c +



https://dl.doubtnut.com/l/_KhiAlAc6U96b
https://dl.doubtnut.com/l/_d8ZO8gh65p35
https://dl.doubtnut.com/l/_5CBKj8wWofc3
https://dl.doubtnut.com/l/_eSfJcowUfNHB

¢ ______¥Vvdlilll VIUCU JUIULIVII ) |

d
19.Ify = (sinz)® + sin~ ' ,/z, then find d_y
T

° Watch Video Solution

d
20. Find d—y, ify = (cosz)® + (sinz)'/.
T

° Watch Video Solution

21.If x = asin2t(1 + cos 2t) and y = (B cos 2¢(1 — cos 2t), then show
dy B

that — = —tant.
dx a

o Watch Video Solution

22. Find the derivative of the function wrt. x at

1+
2

z =1, cos ! [sin


https://dl.doubtnut.com/l/_eSfJcowUfNHB
https://dl.doubtnut.com/l/_OoX71fqdFSoS
https://dl.doubtnut.com/l/_KVh39dH7W86N
https://dl.doubtnut.com/l/_BFZq0eeewYCt
https://dl.doubtnut.com/l/_fE2O4hMRpP3u

o Watch Video Solution

23.Ify = emSinfl‘”,then show that (1 — x2)d_ e —miy =0,

° Watch Video Solution

24. Test the continuity and differentiability at z = 1 of the function f

defined by

o) = {

¥, —1<z<l1
4—z, —1<zx<A4

o Watch Video Solution

25. Show that the function f(z)=|z— 1]+ |z —2| is not

differentiable at x = 2.

o Watch Video Solution



https://dl.doubtnut.com/l/_fE2O4hMRpP3u
https://dl.doubtnut.com/l/_r3G9MJdxd0Xb
https://dl.doubtnut.com/l/_PEPAEWAZozn4
https://dl.doubtnut.com/l/_RJkr9lBAlVJ6
https://dl.doubtnut.com/l/_ni6sAPaaiefQ

26. If a function f is differentiable at a point ¢, then prove that it is also

continuous at that point.

o Watch Video Solution

d2
27.1f z=a cos® 0,y=a sin® fthen find st

dz?

o Watch Video Solution

. L. T +sinz
28. Find the derivative of ——— wirit. x.
T+ cosx

o Watch Video Solution

29. Differentiate w.rit. x, sin ~!

2$+1 . 3.’E
1+(36)° |

° Watch Video Solution



https://dl.doubtnut.com/l/_ni6sAPaaiefQ
https://dl.doubtnut.com/l/_NocA4uzPVZEX
https://dl.doubtnut.com/l/_Lo293g1K7pCe
https://dl.doubtnut.com/l/_7TjCGoezW9xy
https://dl.doubtnut.com/l/_3phNLQmuEpGU

i +b d
s0.fy = S@EHY) g
cos(cz + d) dz

° Watch Video Solution

T
31. Differentiate tan (—) w.rt.sin ! (23:\/ 1-— :1:2)

V1— 22

o Watch Video Solution

T —a
32, f y=t —1(3) log, /= —2%  th
Yy an = + log z +a en

dy_ 2a3
de 24 — g4

prove

that

° Watch Video Solution

1— ¢
33.fx = a and y =

1+ ¢2 1—¢2’

dy
then find —.
en find 7

° Watch Video Solution



https://dl.doubtnut.com/l/_3phNLQmuEpGU
https://dl.doubtnut.com/l/_mc5aOSSkpmNS
https://dl.doubtnut.com/l/_m7ZRhhCqBvrc
https://dl.doubtnut.com/l/_jkL9bg8DCSoW

0
34.If x = a(cos@ + logtang) and y = asin#, then find the value

dy s
of%atﬁ— I

° Watch Video Solution

x2+1

2 —1

35. Differentiate % 5% + w.rt. x.

o Watch Video Solution

(sinx—cosa:), 1 << 3_7T,then find ﬁ

36.If y = (sinz — cos ) 1 1 7
x

o Watch Video Solution

37. If log(\/l + 2% — :v) =yy/1+4+ 2% then show that

d
(1+$2)£+my+120.

° Watch Video Solution



https://dl.doubtnut.com/l/_W2hrrH9rhed3
https://dl.doubtnut.com/l/_C2WKfXAHwzhg
https://dl.doubtnut.com/l/_Sys0hy7NilZ4
https://dl.doubtnut.com/l/_3THXWzJPM9bT

38. Discuss the continuity of secant.

o Watch Video Solution

39. Find the set of points, where the function f given by

f(z) = |2z — 1|sinz is differentiable.

° Watch Video Solution

dy _dy

40.If y = e” sinz, then prove that — — 2— + 2y = 0,
d{[;2 dx
o Watch Video Solution
d 22 —
41.Find —y,where y = ¢ ar:—3
dz x? + x4 2

o Watch Video Solution



https://dl.doubtnut.com/l/_3THXWzJPM9bT
https://dl.doubtnut.com/l/_yA5ZwyxwMOIO
https://dl.doubtnut.com/l/_M6QuMsBTJ2ty
https://dl.doubtnut.com/l/_f9ZPsT8ONbjk
https://dl.doubtnut.com/l/_tg8IVHIMHfbe

42.Find the derivative of (sinz)” + sin \/z wrt.x.

o Watch Video Solution

of A the function defined by

43. For what \value

Az?+2),if <0 .
f(z) = is continuous = = 0 ? Hence check
4 +6, if z >0

the differentiablity of f(x) at x=0.

o Watch Video Solution

44.Find the value of k, the function,

1—sinx T
7y L 7é 9

s

2

(m—2z) is continuous at x = 5

k, z=

f(z) =

° Watch Video Solution



https://dl.doubtnut.com/l/_tg8IVHIMHfbe
https://dl.doubtnut.com/l/_tD03Cm4ennNT
https://dl.doubtnut.com/l/_aCPZVl4nbKAD
https://dl.doubtnut.com/l/_tDPACAD28ReT

45.Ify = ﬁ the prove that (1 — 332)@ — 3;1;& —y=0
' Vl_mz, da)z d.’IB )

° Watch Video Solution

46. Differentiate tan ! x wir.t.
1+ +/1—2?

1
sin(2c0t1 —l—:r).

1—=x
[Hint put z = sinfin tan ' and = cos § in cot ! ]

o View Text Solution
1 dy . .
47. If y= | > + N find ——, the rhs being a valid
T+ o= dx

expression.

o Watch Video Solution
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https://dl.doubtnut.com/l/_xIiY2gQOE6tY
https://dl.doubtnut.com/l/_gtPKgvKOS25N
https://dl.doubtnut.com/l/_j1BVzu22mmx1

1. Differentiate sin [cos (mz)} w.r.t. x.

o Watch Video Solution

2. Find the derivative of log sin x wurt. x.

° Watch Video Solution

3. Differentiate e\/E wir.t. X.

o Watch Video Solution

4. Differentiate e>* - cos 2z wirt. x.

o Watch Video Solution



https://dl.doubtnut.com/l/_mMtL28NkmzD4
https://dl.doubtnut.com/l/_nP9lWiKm3COu
https://dl.doubtnut.com/l/_kHoo7tTvQKEZ
https://dl.doubtnut.com/l/_tx8B62Aldo0C

d
5.If £ = acosf and y = bcos 6, then find d—y
T

o Watch Video Solution

d
6. Find d—y,when 2z + 3y = siny.
x

o Watch Video Solution

7.Find the second order derivative of log x.

o Watch Video Solution

8. Find the derivative of sin(ta,n_1 a:) w.rt. x.

° Watch Video Solution



https://dl.doubtnut.com/l/_FJlfakevghUJ
https://dl.doubtnut.com/l/_yo9wGB1KIGqX
https://dl.doubtnut.com/l/_oRdVtygxVbGy
https://dl.doubtnut.com/l/_wH39XERLBWqR

