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CONTINUITY AND DIFFERENTIABILITY

X
1If f(z) = % Discuss the continuity at z — 0

° Watch Video Solution

2z +3, when x <0
2.If f(z) = ¢ 0, when 1z = 0 Discuss the continuity.
2> +3, when z >0

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
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https://dl.doubtnut.com/l/_tCO39Zb5fPa1
https://dl.doubtnut.com/l/_4hHlncB7qVFM

3.0f f(z) = "’;

Discuss the continuityatz — 1

° Watch Video Solution

2r +3, - 3<z< —2
4. Show that the function f(z)=<{ z+1, —-2<z<0 is
z+2 0<zx<1

discontinuous at x = 0 and continuous at every point in interval | — 3, 1]

° Watch Video Solution

50512 T ?é %
5. Examination the function f(z) given by f(z) = { > ° ; for
1 T =7
L U
continuity at x = 35
° Watch Video Solution
6. Let y = f(x) be defined parametrically as

y=t> +t|t|,x = 2t — |t|,t € R. Then, at x = Ofind f(x) and discuss


https://dl.doubtnut.com/l/_4hHlncB7qVFM
https://dl.doubtnut.com/l/_zN7VMCEmxi2p
https://dl.doubtnut.com/l/_FTVG2VKXAc14
https://dl.doubtnut.com/l/_g7Ifv5glklVb

continuity.

° Watch Video Solution

et — e® 4 In(secz + tanz) — x

tanx — x

be a continous

7. Let f(z) =

function at z = 0. The value of f(0) equals:

O|w Wl N

O
N

Answer: C

° Watch Video Solution

1
8.If f(z) = , then f(x) is continuous for
tan~!(z? — 4z + 3)



https://dl.doubtnut.com/l/_g7Ifv5glklVb
https://dl.doubtnut.com/l/_d4ntVp2vL2Qn
https://dl.doubtnut.com/l/_2PDi5MGMEg8E

A (1,3)
B.( — 00,0)
C.(—o00,1)U(3,0)

D. None of these

Answer: C

° Watch Video Solution

9. If f(z) = [z], where [ -] denotes greatest integral function. Then,

check the continuity on (1, 2]

° Watch Video Solution

z—1, x<0
10. Examine the function, f(x) = ¢ 1/4, z =0 Discuss the
z2 -1, >0

continuity and if discontinuous remove the discontinuity.

o Watch Video Solution



https://dl.doubtnut.com/l/_2PDi5MGMEg8E
https://dl.doubtnut.com/l/_7AW8Vcbf6JoN
https://dl.doubtnut.com/l/_iOETW17ITGgn

11. The function f(x)

er — 1 ) )
- , # 00,z = Ois continuous at z = 0
er +1

is not continuous at * = 0 is not continuous at x = 0, but can be made

continuous at x = 0 (d) none of these

o Watch Video Solution

1
12. Show f(z) = T2l has discontinuity of second kind at x = 0.
T

o Watch Video Solution

( . 1/z
1B. f(z) = i <ta,n(z + x)) » @70 for what value of k, f(x) is
k, x=0

continuous atx=0"?

° Watch Video Solution



https://dl.doubtnut.com/l/_iOETW17ITGgn
https://dl.doubtnut.com/l/_lsvy7yTD5sdD
https://dl.doubtnut.com/l/_a4I7HWXEWCE8
https://dl.doubtnut.com/l/_wY5anRNPyeK3

14. A function f(x) is defined by, f(z) = Discuss
0, for z2=1

the continuity of f(x) at x =1.

o Watch Video Solution
15. Discuss the continuity of the function

log(2 + z) — z?"sinx
f(z) = lim & ) at x=1.
T — 00 1+ $2n

° Watch Video Solution

16. Discuss the continuity of

f(z) € [0,2], wheref(z) = (1im), ., (sin(xZ))"

° Watch Video Solution



https://dl.doubtnut.com/l/_CFM7Qs86sDSW
https://dl.doubtnut.com/l/_vulKceAichEv
https://dl.doubtnut.com/l/_7F0gK1PEdsMe

{1+ [sinz|}*/ 2=l _r/6<z <0
17. Let f(x) = ¢ b, z =0 Determine a

etan2w/tan3$, O<zx < 7'('/6

and b such that f(x) is continuous at x=0

o Watch Video Solution

18. Fill in the blanks so that the resulting statement is correct. Let

flz) = [z + 2]sin( ), where [-] denotes greatest integral
[z + 1]

function. The domain of fis ......... and the points of discontinuity of f in the

domain are

° Watch Video Solution

19. Let f(z +y) = f(x) + f(y) for all zandy. If the function f(z) is

continuous at x = 0, show that f(x) is continuous for all z.

° Watch Video Solution



https://dl.doubtnut.com/l/_w3CFyHXgMRJH
https://dl.doubtnut.com/l/_oJU1qZVZl7Ip
https://dl.doubtnut.com/l/_Ie2cFwtlCSjc
https://dl.doubtnut.com/l/_rjmbxw3oyLiE

20. Let f(x) be a continuous function defined for 1 < z < 3. If f(x)

takes rational values for all z and f(2) = 10 then the value of f(1.5) is :

o Watch Video Solution

1— u?

21. Discuss the continuity for f(z) = , where u = tan x.
2+ u?

° Watch Video Solution

1
, Where

22. Find the points of discontinuity of y =
u? +u — 2

° Watch Video Solution

23. Show that the function f(z) = (z — a)’(z — b)” + z takes the value

ath for some value of z € [a, b]-

° Watch Video Solution



https://dl.doubtnut.com/l/_rjmbxw3oyLiE
https://dl.doubtnut.com/l/_CYpVtf00bmBC
https://dl.doubtnut.com/l/_3TfYxVHNgAKX
https://dl.doubtnut.com/l/_9ZcgR8HKqJ9g

24.The left hand derivative of f(x) = [x]sin(7x) atz = k, k € Z,is

A(—1Dk—-1Dn

B.(— 1) (k- 1)r

C.(—1)*n
D.(—1)* kr
Answer: A

o Watch Video Solution

25. Which of the following functions is differentiable at x = 07

A.cos(|z|) + ||
B. cos(|z|) — |z|
C.sin(|z|) + ||

D.sin(|z|) — |z|


https://dl.doubtnut.com/l/_t2Nmis5olQa0
https://dl.doubtnut.com/l/_kSwW8AShuMHQ

Answer: D

° Watch Video Solution

1
xsin—, when z #0

26. Show that f(z) = { is continuous but not

0, when =z =0

differentiable at x=0

° Watch Video Solution

27. let f(z) = (ze)™

CTEN

sz # 0, f(0) =0, test the continuity &

differentiabilityat x = 0

° Watch Video Solution

28. Let f(z) =|x — 1] + |x + 1] Discuss the continuity and

differentiability of the function.

° Watch Video Solution



https://dl.doubtnut.com/l/_kSwW8AShuMHQ
https://dl.doubtnut.com/l/_NRA3A1zWHWp5
https://dl.doubtnut.com/l/_qlQ1CIV0QXF6
https://dl.doubtnut.com/l/_ogDlS76McRW2

29. Discuss the continuity and differentiability for f(z) = [sinz]| when

z € [0, 27|, where | - | denotes the greatest integer function x.

° Watch Video Solution

30. If f(z) = {|z| — |z — 1|}?, draw the graph of f(x) and discuss its

continuity and differentiability of f(x)

° Watch Video Solution

xz — 3, x <0

g oo gandletg(a) = f(la]) + |(@)]

31 If f(:c):{

Discuss the differentiability of g(x).

° Watch Video Solution



https://dl.doubtnut.com/l/_ogDlS76McRW2
https://dl.doubtnut.com/l/_LDv1XmfAlZOn
https://dl.doubtnut.com/l/_aAXXTn6xRgBs
https://dl.doubtnut.com/l/_AtCGAWVWvniU

32.Letf(x) =[n+psinx],z € (0,7),n € Z,p is a prime number and [x]
= the greatest integer less than or equal to x. The number of points at

which f(x) is not not differentiable is :

° Watch Video Solution

33. Differentiate 2> + 4sinz wrt x

° Watch Video Solution

34. Differentiate 4z* + 4cos z wrt x

° Watch Video Solution

Jo {5+ 1 —t[}dt, if z>2
5 + 1, if ¢ <2

35.Let f(z) = {

Test f(x) for continuity and differentiability for all real x.

o Watch Video Solution



https://dl.doubtnut.com/l/_UNFYGbTE7g2O
https://dl.doubtnut.com/l/_LS7b0WRr7JDg
https://dl.doubtnut.com/l/_O4yNWmWwHMut
https://dl.doubtnut.com/l/_AqgkjvRjhpnV

36. Draw the graph of the function and discuss the continuity and

3%, when -1 <z <1

differentiability at x = 1 for, f(x) = {4 N . p
— I, when <z <

° Watch Video Solution

7z 6
37. Expand
2z

1

° Watch Video Solution

38. The set of points where ,f(z) = z|z| is twice differentiable is

° Watch Video Solution

39. is The function f(z) = (z°— 1)|ar:2 — 3z + 2‘ + cos(|z]) is

differentiable not differentiable at (a)-1 (b)0 (c)1 (d)2


https://dl.doubtnut.com/l/_AqgkjvRjhpnV
https://dl.doubtnut.com/l/_Iim4IxIiCkNL
https://dl.doubtnut.com/l/_lzMtOJ6wqDiq
https://dl.doubtnut.com/l/_wfDI8GxoRGxX
https://dl.doubtnut.com/l/_K9FhjsYGUj7g

B.O

C.1

D. 2

Answer: D

° Watch Video Solution

n
40.1f f(z) = Z a,|z|", where a; s are real constants, then f(x) is

r=1
A. continuous at x =0, for all a;
B. differentiable at x =0, for alla; € R
C.differentiable at x=0,for all ag;, .1 = 0

D. None of the above

Answer: A::C

| o Watch Video Solution


https://dl.doubtnut.com/l/_K9FhjsYGUj7g
https://dl.doubtnut.com/l/_A5WR7cjS0dF0

41. Let f and g be differentiable functions satisfying g(a) = b, g'(a) = 2

and fog = (identity function). then f' (b) is equal to

A2

o= |

D. None of these

Answer: C

o Watch Video Solution

T
42.If f(z) = , Vx € [1, 3] is non-differentiable
f@) 1+ (logz)(logx).... o 1,3]
at x = k. Then, the value of [kﬂ, is (where [ - | denotes greatest integer
function).

A5


https://dl.doubtnut.com/l/_A5WR7cjS0dF0
https://dl.doubtnut.com/l/_CJeaVxg58B7q
https://dl.doubtnut.com/l/_lqmWhczxj3xP

B.6

C.7

D.8

Answer: C

° Watch Video Solution

43, If f(x) = [1X|, then the points where sin~*( f(|z|) is non-differentiable

are

A. {0, 1}
B. {0, -1}
C.{0,1,-1}

D. None of these

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_lqmWhczxj3xP
https://dl.doubtnut.com/l/_oYpKkU2ht4b1

sin_1(2m)

44. Discuss the differentiaability of f'(z) =
yof f'(z) 21 + 2

° Watch Video Solution

45. Let [] donots the greatest integer function and f(z) = [tan’z],

then

A. lim f(z) doesn't exist
z—0

B. f(x) is continuous at x=0

C.f(x) is not differentiable at x=0

D.f'(0) =1

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_oYpKkU2ht4b1
https://dl.doubtnut.com/l/_IQEzlUL5Xw12
https://dl.doubtnut.com/l/_59iXTdhdOzlO

46.Let h(z) = min {z, z*} for every real number of x. Then, which one
of the following is true?

(a) h is not continuous for all x

(b) h is differentiable for all x

(c) h’'(z) = 1,forall x

(d) h is not differentiable at two values of x.

A. h is not continuous for all x
B. h is differentiable for all x
C.h'(z) = 1forallx

D. h is not differentiable at two values of x

Answer: D

o Watch Video Solution

47.let f: R — R be a function defined by f(z) = max {z, z*}. The set

of values where f(x) is differentiable is:


https://dl.doubtnut.com/l/_NiiFhql0IvVv
https://dl.doubtnut.com/l/_cvoz8CMyclPp

A {1,1}

B. {-1, 0}

c.{o,1}

D.{-1,0, 1}

Answer: D

o Watch Video Solution

48. Let f(x) be a continuous function, Vz € R, f(0) =1 and f(x) # «

forany z € R, then show f(f(z)) > z, Vz € R*

o Watch Video Solution

49. The total number of points of non-differentiability of

3
f(z) = max {sian, cos’ z, Z} in [0, 107], is

A. 40


https://dl.doubtnut.com/l/_cvoz8CMyclPp
https://dl.doubtnut.com/l/_cs9BCBuDaiLw
https://dl.doubtnut.com/l/_CgnWSwjoJYP4

B.30

C.20

D.10

Answer: C

° Watch Video Solution

50. Differentiate 7z% + e** wrt

° Watch Video Solution

(¢ —2)°

51. If the function f(z) = [ -

]sin(w —2) 4 acos(z — 2), []
denotes the greatest integer function, is continuous in [4, 6], then find
the values of a.

A a € [8, 64]

B.a € (0, §]


https://dl.doubtnut.com/l/_CgnWSwjoJYP4
https://dl.doubtnut.com/l/_2gIxdurXhGnH
https://dl.doubtnut.com/l/_7lxqTRmDvlrc

C.a € [64, 00)

D. None of these

Answer: C

° Watch Video Solution

52.1f f(x) = x® — 2z then find the derivative of this function.

° Watch Video Solution

53.Let f(z) = ¢(x) + ¥(z) and ¥’(a) are finite and definite. Then,

A. f(x) is continuous at x=a
B. f(x) is differentiable at x=a
C.f'(x) is continuous at x=a

D. f'(x) is differentiable at x=a


https://dl.doubtnut.com/l/_7lxqTRmDvlrc
https://dl.doubtnut.com/l/_zshLrZRoxDS3
https://dl.doubtnut.com/l/_AGuc6Hb5RYP9

Answer: A::B

° Watch Video Solution

54.If f(x) = z + tanz and g(x)istheinverseoff(x), thendifferentiation

of g(x)is(a)1/(1+[g(x)-x]"2)(b) 1/(2-[g(x)+x]*2)(c)1/(2+[g(x)-x]"2)(d) none of

these’
1
A. 5
1+ (g9(z) —z)
1
B. 5
2+ (g(z) + )
1
C

2+ (g(z) — )’

D. None of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_AGuc6Hb5RYP9
https://dl.doubtnut.com/l/_tImXyB15d2NC

55. If f(z) = / (f(t))Zdt, f: R — R be differentiable function and
0
f(g(z)) is differentiable at z = a, then
A. (a)g(x) must be differentiable at x=a
B. (b)g(x) is discontinuous, then f(a) =0
C.(c)f(a) # 0,then g(x) must be differentiable

D. (d)None of these

Answer: B::C

o Watch Video Solution

56. If f(z) = [z %[z?]], (where [-] denotes the greatest integer
function) x # 0, then incorrect statement

A. f(x) is continuous everywhere

B. f(x) is discontinuous at z = /2

C.f(x) is non-differentiable at x =1


https://dl.doubtnut.com/l/_E7F2kGTNDvsR
https://dl.doubtnut.com/l/_b2c8KXAT3Esw

D. f(x) is discontinuous at infinitely many points

Answer: A

o Watch Video Solution

57. If
f(z) = {'z%(sgn[z]) + {z},0 < z < 2''sinz + |z — 3,2 < z < 4,
(where[.] & {} greatest integer function & fractional part functiopn

respectively ), then -

Option 1. f(x) is differentiable at x =1
Option 2. f(x) is continuous but non-differentiable at x = 1
Option 3. f(x) is non-differentiable at x = 2

Option 4. f(x) is discontinuous at x = 2

A. f(x) is differentiable at x =1
B. f(x) is continuous but non-differentiable at x

C. f(x) is non-differentiable at x = 2


https://dl.doubtnut.com/l/_b2c8KXAT3Esw
https://dl.doubtnut.com/l/_HP30PVYRbXsG

D. f(x) is discontinuous at x =2

Answer: C::D

° Watch Video Solution

58.E d20
-Expand| .

° Watch Video Solution

59, The wvalues of a and b so that

z + ay/2sinz, 0<z<m/4
f(z) = < 2zcotz + b, r/A<z<m/2 s
acos2x — bsinz, w/2 <z <

z € [0, 7], are

the

continuous

function

for


https://dl.doubtnut.com/l/_HP30PVYRbXsG
https://dl.doubtnut.com/l/_BkarUzaOoYVu
https://dl.doubtnut.com/l/_WR2GGUDLfjKj

D. None of these

Answer: C

° Watch Video Solution

60. Let f be an even function and f'(x) exists, then f'(0) is

Al

B.O

Answer: B

° Watch Video Solution

61. Find the set of profit where f(x) = z%|z|is thrice differentiable .


https://dl.doubtnut.com/l/_WR2GGUDLfjKj
https://dl.doubtnut.com/l/_Xs2q4a0IRC0X
https://dl.doubtnut.com/l/_WmUGyXzNgIxB

AR

B.R-{0, 1}

C. [0, )

D.R -{0}

Answer: D

o Watch Video Solution

x+2
62. The function f(z) = | | , is continuous for x€R xER-{0}
tan~!(z + 2)

XxER-{-2} None of these

Az cR
B. € R — {0}
CzeR-{-2}

D. None of these

Answer: C


https://dl.doubtnut.com/l/_WmUGyXzNgIxB
https://dl.doubtnut.com/l/_gOts7xgjtswN

° Watch Video Solution

sin[x?]ﬂ' n 3 4 b 0 < <1
63.If f(z) = | 2>—3¢+8 ax =% =" s differentiable in
2cosx + tan "1z 1<z <2

[0, 2] then: ([.] denotes greatest integer function)

1 iy 13
A.(A)a:E,b:Z—?
1 T
B.(B)a: —E,bzz
1 7y 13

D. (D)None of these

Answer: A

° Watch Video Solution

9
64. Expand
2 0

A.O



https://dl.doubtnut.com/l/_gOts7xgjtswN
https://dl.doubtnut.com/l/_a9amjQLsDTTV
https://dl.doubtnut.com/l/_vfHcIygiFkHs

B.1

D.3

Answer: B

o Watch Video Solution

65. Let g(z) = In f(z) where f(x) is a twice differentiable positive

function on (0, 0c0) such that f(z + 1) = zf(x). Then for N = 1,23
1 1
) ()
A 4{1+1+1—|—...+;}
9 2 (2N — 1)
B.4{1+1+i+ +;}
9 25 (2N —1)?
9 25 (2N —1)?

11 1
DAGI+ — + — + .. + ———
9 25 (2N — 1)

Answer: A


https://dl.doubtnut.com/l/_vfHcIygiFkHs
https://dl.doubtnut.com/l/_2pxoODobAQ1t

° Watch Video Solution

66. Let y=f(x) be a differentiable function VénR and satisfies:

1 1
flz) == —|—/ 2?2f(2)dz +/ x2% f(2)dz.
0 0

A f(z) = T2 (2 + )
5. f(x) = 210 (4 + 90)
C.f(z) = T (4 -+ 02)
. f(z) — 15—1”;(4 + 9z)

Answer: B

° Watch Video Solution

67. A function f: R — R satisfies the equation f(z + y) = f(z). f(y)

for all, f(x) # 0. Suppose that the function is differentiable at x = 0 and

f'(0) = 2. Then,


https://dl.doubtnut.com/l/_2pxoODobAQ1t
https://dl.doubtnut.com/l/_EG4voCdbA2bQ
https://dl.doubtnut.com/l/_d6HptF3iotQV

A. f'(x) = 2f(x)

B. f'(x) = f(x)

C.f'(x) =f(x) + 2

D. f'(x) = 2f(x) + x

Answer: A

o Watch Video Solution

68. Let f be a function such that f(z + f(y)) = f(z) + vy, Vz,y € R,
then find f(0). If it is given that there exists a positive real § such that f(h)
=h for 0 < h < 4, then find f'(x)

A.0,1

B.—1,0

C. 2,1

D.—2,0


https://dl.doubtnut.com/l/_d6HptF3iotQV
https://dl.doubtnut.com/l/_VLzBAURnxk0L

Answer: A

° Watch Video Solution

69. If the function of

(z —5)°

fla) = |-

sin(z — 5) + acos(x — 2), where[ - | denotes the

greatest integer function, is continuous and differentiable in (7, 9), then
find the value of A

A A € [8, 64]

B.A € [0, 8)

C. A € [16, )

D. A € [8, 16]

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_VLzBAURnxk0L
https://dl.doubtnut.com/l/_KGreHH8bwpgB

70. If f(z) = [2 + 5|n|sinz], where n € I has exactly 9 points of non-
derivability in (0, 7), then possible values of n are (where [x] dentoes
greatest integer function)

A+3

B.+2

C.£1

D. None of these

Answer: C

o Watch Video Solution

71. The number of points of discontinuity of f:c) = [22°] - {222}
(where [] denotes the greatest integer function and {} is fractional part of

z )in theinterval ( — 2,2), is1b.6c.2d.4

A.6


https://dl.doubtnut.com/l/_k7dz8zLPltqe
https://dl.doubtnut.com/l/_VxdLZcbForrN

B.8

C.4

D.3

Answer: A

° Watch Video Solution

2

1—=z

d
72.Find =2 if f(z) =
dzx

o Watch Video Solution

73.Let f: R — R be a differentiable function at x = O satisfying f(0) = 0

1 & x
d £(0) = 1, then the value of lim —. —ymf(2)
and f'(0) en the value of lim — 221( ' f —).is

A. (a)0
B. (b)—log 2

C. (o)1


https://dl.doubtnut.com/l/_VxdLZcbForrN
https://dl.doubtnut.com/l/_dSdhbHbnxaVt
https://dl.doubtnut.com/l/_GiWXcBDZdJ7a

D. (d)e

Answer: B

o Watch Video Solution

74. Let f(x) is a function continuous for all x € R except at x = 0 such that
f'(z) <0,Vz € (—00,0) and f'(z) > 0, Vx € (0, 00). If

lim f(x) =3, hm f(z) =4 and f(0) = 5, then the image of the
—0~

z—0"

point (O, 1) about the line,
y. lim f(cos3 & — cos’ ) = . lim f(sm2 z — sin® x) is
z—0 z—0
A 12 -9
"\ 25’ 25

(% %)
(% %)
(%)

D.

Answer: D

| o Watch Video Solution


https://dl.doubtnut.com/l/_GiWXcBDZdJ7a
https://dl.doubtnut.com/l/_deT33uOo55zm

75.1f f(x) be such that f(z) = max (|3 — z|, 3 — 2*), then

A. (a) f(x) is continuous Vz € R
B. (b) f(x) is differentiable Vz € R
C. (c) f(x) is non-differentiable at three points only

D. (d) f(x) is non-differentiable at four points only

Answer: A::D

o Watch Video Solution

76. Let f(z) = |z — 1|([z] — [ — z]), then which of the following

statement(s) is/are correct. (where [.] denotes greatest integer function.)

A. f(x) is continuous at x =1

B. f(x) is derivable at x =1


https://dl.doubtnut.com/l/_deT33uOo55zm
https://dl.doubtnut.com/l/_fMQidqSWp3nd
https://dl.doubtnut.com/l/_BGMXgl5M2Z5C

C. f(X) is non-derivable at x =1

D. f(x) is discontinuous at x =1

Answer: A::C

° Watch Video Solution

77. If y = f(x) defined parametrically
=2t — |t — 1] and y = 2> + t|t|, then

A. (a)f(x) is continuous forall z € R

B. (b)f(x) is continuous for all z € R — {2}

C. (o)f(x) is differentiable for all z € R

D. (d)f(x) is differentiable for all z € R — {2}

Answer: A::D

° Watch Video Solution



https://dl.doubtnut.com/l/_BGMXgl5M2Z5C
https://dl.doubtnut.com/l/_0SmA2VNClCPd
https://dl.doubtnut.com/l/_hrtGVHkKj3El

78. f(z) = sin”~'[e”] + sin~ '[e "“] where [] greatest integer function
then

A.domain of f(z) = ( — In 2, In 2)

B.range of f(x) = {m}

C. f(x) has removable discontinuity at x=0

D. f(z) = cos ' z has only solution

Answer: A::C

o Watch Video Solution

79. f: R — R is one-one, onto and differentiable and graph of y = f (x) is

symmetrical about the point (4, 0), then

A. f71(2010) + £~ '( — 2010) = 8

B./2018 f(z)dz =0

2010


https://dl.doubtnut.com/l/_hrtGVHkKj3El
https://dl.doubtnut.com/l/_u6p4K6lYrPx4

C.if f'( —100) > 0, then roots of 2> — f'(10)z — f'(10) = 0 may
be non-real

D.if £(10) = 20, then f(-2) = 20

Answer: A::B::D

o Watch Video Solution

80. Let f be a real valued function defined on the interval (0, co) by

f(z) = Inx + / v/1 + sintdt. Then which of the following statement
0
(s) is (are) true?
A f'(x) exists for all z € (0, c0)
B. f'(x) exists for all z € (0, 00) and f' is continuous on (0, co) but not
differentiable on (0, co)

C.There exists @ > 1such that |f'(z)| < |f(z)| forallz € (0, 00)


https://dl.doubtnut.com/l/_u6p4K6lYrPx4
https://dl.doubtnut.com/l/_Cs3KXD2jxoLi

D.There exists B > 0 such that |f(z)|+ |f'(z)] < B from all

€ (0, 00)

Answer: B::C

° Watch Video Solution

81. flz) + f(y:f< fj;i) for allz, y € R.
: f(z) 1 :
(zy # 1), and( lim ) i =2 F ¢ df(\/g)andf (1)
1
5s) -3
1
" f<$)
Cf ()=
D.f'(1) = —1

Answer: A::C

° Watch Video Solution



https://dl.doubtnut.com/l/_Cs3KXD2jxoLi
https://dl.doubtnut.com/l/_gFFwFPDieip5

_>
8. Let f:RR be a  function  satisfying  condition
f(z+4°) = f(z) + [f(W))*f or allz,y € RIf £'(0) > 0, find f(10).
A. f(x) =0 only
B. f(x) =x only
C.f(x) =0 or x only

D. f(10) =10

Answer: C::D

o Watch Video Solution

83. Let

max f(t), 0<t<z for 0<

3 2
)=z —2°+2x+1 and g(z) =
() o(x) {3_% o

Then, g(x) in [0, 2] is

A. continuous for z € [0, 2] — {1}

B. continuous for z € [0, 2]


https://dl.doubtnut.com/l/_g3Wp99dk7Dk5
https://dl.doubtnut.com/l/_8IwAHNnqEJML

C. differentiable for all z € |0, 2]

D. differentiable for all z € [0, 2] — {1}

Answer: B::D

o Watch Video Solution

84.If p’ ' (x) has real roots «, 3, v.Then, [a] + [B] + [7] is
Y

(-2, 2)

©, 1

)
Y’
A. -2
B.-3


https://dl.doubtnut.com/l/_8IwAHNnqEJML
https://dl.doubtnut.com/l/_VBRB5DdJv5Ic

D.O

Answer: B

° Watch Video Solution

85. The minimum number of real roots of equation

(p"'(z))? +p'(x).p"" " (z) =0

Y

-2, 2)

0.1

2 /1 >

(1/2,-1)

A5

B.7

C.6

D.4


https://dl.doubtnut.com/l/_VBRB5DdJv5Ic
https://dl.doubtnut.com/l/_0rX0sWDeaqMJ

Answer: C

° Watch Video Solution

86.If f(z) = o then the set of points discontinuity of the function

1 —
F(f(f(x)))is {1} (b) {01} (c) {-1,1} (d) none of these

A.x=0,-1
B.x=1only
C.x=0only

D.x=0,1

Answer: D

° Watch Video Solution

87.If a, B (where a < ) are the points of discontinuity of the function

g(x) = f(f(f(x))), where f(z) = ﬁ, and P(a, a®) is any point on XY -


https://dl.doubtnut.com/l/_0rX0sWDeaqMJ
https://dl.doubtnut.com/l/_94Xsg3ikuSGV
https://dl.doubtnut.com/l/_J1JqpPMDq0mg

plane. Then,

The domain of f(g(x)), is
Az R
B.x € R— {1}
CzeR-{0,1}

D.z ¢ R—{0,1, — 1}

Answer: C

° Watch Video Solution

T

d
88.Find - if y— —
dzx sinx

o Watch Video Solution

89. If [x] dnote the greatest integer less than or equal to x then the

equation sinz = [1 + sinz| + [1 — cos z][ has no solution in

| oo ]


https://dl.doubtnut.com/l/_J1JqpPMDq0mg
https://dl.doubtnut.com/l/_e9Pvn7evEZHt
https://dl.doubtnut.com/l/_Ca1X5IJ5G2kF

| & Watch Video Solution I

90. Differentiate z° + sin4z + €%* wrt z

° Watch Video Solution

[ Lol i 3 <0

91. Given that f(z) = } & if =0
e .

—\/m_4, if >0

If f(x) is continuous at x=0 find the value of a.

° Watch Video Solution

92. f(z) = maximum {4,1+ 2* z* — 1)Vz € R. Total number of

points, where f(x) is non-differentiable,is equal to

° Watch Video Solution



https://dl.doubtnut.com/l/_Ca1X5IJ5G2kF
https://dl.doubtnut.com/l/_qqBBGbZud5Pw
https://dl.doubtnut.com/l/_mmqOdQA0JoMv
https://dl.doubtnut.com/l/_231TULLr0zwC

93. Let f(z) = ™ ,n being a non negative integer. The value of n for

which the equalityf’'(a + b) = f’(a) + f'(b) is valid for alla. b > Qs

° Watch Video Solution

94. The number of points where f(z) = [sinz + cosx| (where []

denotes the greatest integer function) z € (0, 2) is not continuous is

A (A)3

B.(B) 4

C.(Q)5

D.(D) 6

Answer: 5

o Watch Video Solution



https://dl.doubtnut.com/l/_0TU6x81jyZi6
https://dl.doubtnut.com/l/_0Glk5EnCOZ5P

_dy
95.Find — if 2z — 3y = logy
dx

° Watch Video Solution

Ty f(z). f(y) , f(3)
96. If f(T) = =", 2,y € R, f(1) = f'(1). Then, 6

° Watch Video Solution

97. Let f:R— R be a differentiable function satisfying

4
f@) = £ (e ~y), Yo,y € R and £'(0) = [ {20}da, where 0
0
denotes the fractional part function and f'( — 3) = ae”. Then, |a + B

is equal to.....

o Watch Video Solution

98. Let f(x) is a polynomial function and f(a))2 + f’(<3¢))2 = 0, then find

i, SO 10
e 7@ | f()

] , Where [.] denotes greatest integer function, is........


https://dl.doubtnut.com/l/_FeE1deEPOq74
https://dl.doubtnut.com/l/_rOq9tcBhE8XS
https://dl.doubtnut.com/l/_vQUYZCQVujHd
https://dl.doubtnut.com/l/_w0LcnjVseNuo

° Watch Video Solution

99. Let f:R—R be a function satisfying
f(2—2z) = f(2+ z) and f(20 — z) = f(z) Vz € R. For this function
f,answer the following.

If f(2) # f(6), then the

° Watch Video Solution

_oody
100.Find — if 2x — 10y = logx
dr

o Watch Video Solution

101. Discuss the differentiability of

f(z) = maz{2sinz,1 — cosz}Vx € (0, 7).

o Watch Video Solution



https://dl.doubtnut.com/l/_w0LcnjVseNuo
https://dl.doubtnut.com/l/_0ixHRgrVcIun
https://dl.doubtnut.com/l/_Ez47vKPukVLA
https://dl.doubtnut.com/l/_KXeiYHnkiZAC
https://dl.doubtnut.com/l/_0f2GDVPTvvjG

102. Discuss the continuity of the function g(x) = [x] + [x] at integral

values of x.

° Watch Video Solution

103. Let f: R — R satisfies | f(z)| < 2®Vz € R. then show thata f(x) is

differentiable at x=0

° Watch Video Solution

. z?sinl/z, = #0 .
104. Show that the function defined by f(z) = 0 0
) T =

differentiable for every value of x, but the derivative is not continuous for

x=0

o Watch Video Solution

dy
105.Find — if z — 3y = 22
05. Find Iz 17 y==z

la @ ]


https://dl.doubtnut.com/l/_0f2GDVPTvvjG
https://dl.doubtnut.com/l/_GYBVOuYkILdQ
https://dl.doubtnut.com/l/_twRzacXI7P2h
https://dl.doubtnut.com/l/_3Kv6dvl0Lpao

| ¥ VWatch Video Solution )

106. Prove that f(x) = [tanz] + \/tana: — [tanz]. (where [] denotes

s
greatest integer function) is continuous in [O, E)'

° Watch Video Solution

107. Determine the values of x for which the following functions fails to be

((1—z), z <1
continuous or differentiable f(z) =<¢ (1—-z)(2—2), 1<z <2
(3 —x), x> 2

justify your answer.

° Watch Video Solution

108. If g(x) is continuous function in [0,00) satisfying

2
=1. If/ 2. g2 ( (/ 29(x — t)dt) , find g(x).

° Watch Video Solution



https://dl.doubtnut.com/l/_3Kv6dvl0Lpao
https://dl.doubtnut.com/l/_Fu5y8CL8a1Pp
https://dl.doubtnut.com/l/_e3J3Tr0HMr5D
https://dl.doubtnut.com/l/_3kuZQd0LI9vG
https://dl.doubtnut.com/l/_KM8MD8P0N4DG

109. Differentiate z° + e® wrt

° Watch Video Solution

10. If a function f:[— 2a,2a] — R is an odd function such that,
f(z) = f(2a — z) for z € [a, 2a] and the left-hand derivative at z = a

is 0, then find the left-hand derivativeat x = — a.

° Watch Video Solution

1. Discuss the continuity of f(x) in [0, 2], where

o) = {

[cos mz], z <1

2 3] 2 51 where [] denotes the greatest
x—3|llx —2|, =

integral function.

o Watch Video Solution



https://dl.doubtnut.com/l/_KM8MD8P0N4DG
https://dl.doubtnut.com/l/_nB2DCupg3wAF
https://dl.doubtnut.com/l/_V0IA4azJITkt

M2. Let f:R— R be a differentiable function such that

f(z) = z* + /we_tf(ac — t)dt. f(z) increases for
0

o Watch Video Solution

1M3. Let f:RT™ — R satisfies the functional equation
flzy) = eV Y{eVf(z) + e* f(y)}, Vz,y € RT.If f'(1) = e, determine

f(x).

o Watch Video Solution

1M4. Let f be a differentiable function such that

4 — 2

f'(z) = f(z) ~|—/0 f(z)dz and f(0) = .Find f(z).

° Watch Video Solution



https://dl.doubtnut.com/l/_DulrOj2ToHxp
https://dl.doubtnut.com/l/_Za4vZCInin0t
https://dl.doubtnut.com/l/_hR5tsidYaF5N

5. A function f(z) satisfies the following  property:
f(z +y) = f(x)f(y)- Show that the function is continuous for all values

of x if its is continuous at x = 1.

° Watch Video Solution

116. Let f(‘”‘;y) _ f(x)-;f(y)

and equals -1and f(0) = 1, then find f(2).

for all real  and y. If f'(0) exits

° Watch Video Solution

17 Let f(z) =1+4x — 2>, Vz € R
g(z) = max {f(t),z <t<(z+1),0<z<3min{(zx+3),3<z<5

Verify conntinuity of g(x), for all z € [0, 5]

° Watch Video Solution



https://dl.doubtnut.com/l/_9gpOyoNYb2Nu
https://dl.doubtnut.com/l/_cV1YuhYDkfjV
https://dl.doubtnut.com/l/_YYNN8s52HvPh

118. about to only mathematics

° Watch Video Solution

119. Let f be a one-one function such that
f(z). f(y) +2 = f(z) + f(y) + f(zy), Vz,y € R — {0} and f(0) =1, f°

. Prove that 3</f(ac)da:> — z(f(z) + 2) is constant.

o Watch Video Solution

120.Findf’'(z). if f(xz) = €e” —logx — sinz

o Watch Video Solution

121. Let f be a function such that

flzy) = f(z). fly), Vy € R and R(1+z) =1+ z(1 + g(x)). where

1
"1+ g2

2
lirgo g(z) = 0.Find the value of/1 f((i))

~


https://dl.doubtnut.com/l/_vReE9vAB1R6a
https://dl.doubtnut.com/l/_B5fuNuSG6kGU
https://dl.doubtnut.com/l/_2cMX35WMtdR1
https://dl.doubtnut.com/l/_SmJZVRFDbMh4

| ° Watch Video Solution

122. If f(z) = az® + bz +c is such that
£(0)] <L, [f(1)] <1and [f(-1)] <1, prove that

|f(z)] <5/4, Ve e [-1,1]

° Watch Video Solution

123. Let o + 8 = 1,20% 4+ 28% = 1 and f(z) be a continuous function

such that f2+z) + f(z) =2 for all

z €1[0,2] and p = /4f(:t:)d:n —4,q= %. Then, find the least positive
0

integral value of 'a' for which the equation az® — bz + ¢ = 0 has both

roots lying between p and q, where a, b, c € N.

° Watch Video Solution



https://dl.doubtnut.com/l/_SmJZVRFDbMh4
https://dl.doubtnut.com/l/_KgicHdkuuijY
https://dl.doubtnut.com/l/_hizGGXSg4SCH

124. Prove that the function

f(z) =ayx —1+by2x — 1 — /22> — 3z + 1, where a + 2b = 2 and

a,b € R always has arootin (1,5)Vb € R

° Watch Video Solution

125. Let a € R. Prove that a function f: R — R is differentiable at « if
and only if there is a function g: R — R which is continuous at o and

satisfies f(z) — f(a) = g(z)(z — ), Vx € R.

° Watch Video Solution



https://dl.doubtnut.com/l/_rXBCwvfkgIvo
https://dl.doubtnut.com/l/_kBxtQqN5IqPH

1. Match the functions in Column | with the properties Column II.

Column | Column 1l

(A) ¢:R - O (Rational number). f: R — O (p ]
(Rational number): f and g are
continuous functions such that
N3 f()+ g (v) =3 then
(= /00" + (g) = 3 is
(B) If f(x). g(x)and A(x)are continuous and  (q) 0
positive functions such that
J )+ g+ ()= \/.f'(.\')g(x)
+ 4 g(0)h(x) + V'[lz(,\')_/‘(.\').

then f(x)+ g(x)—2ha(x)is

(C) v= f(x)satisfies the equation (r) 2 '
)‘3 - 2'1’2 (x+ D+ 4xy+ (x> =1
(v—=2)=0,then )" (I)+ y (1) would be
equal to . -
(D) If y= f(x)satisfies (¢ ()" + (f ()™ (5) 3
Fo. 4+ (xf(x))+ 1=0,then (I + f(I))is
M -1

i

° Watch Video Solution

Exercise For Session 1

Vitzr—Y1+z
T

is continuous function at x = 0,

1. If function f(z) =

then f(0) is equal to


https://dl.doubtnut.com/l/_coWbEQ53JWqf
https://dl.doubtnut.com/l/_Gcj39xDg64eB

>
N

N
W= o= |

Answer: C

o Watch Video Solution

1
o240
2.0f f(x) = ¢ ° # then
0, =0

A lim f(z) =0

z—0"

B. im f(z)=1
z—0"

C.f(x) is discontinuous at x=0

D. f(x) is continuous at x=0

Answer: C

| o WMl L\ dan C Al iklmn


https://dl.doubtnut.com/l/_Gcj39xDg64eB
https://dl.doubtnut.com/l/_0CBg1iwoQ8BA

L ¥yvdalilll VIUCUV JViuLivii )

22— (a+2)z+2a

2
3.1f f(z) = { z—2 » 2F is continuous at x = 2, then a is
2, x =2

equal to

A.O0

B.1

D.2

Answer: A

° Watch Video Solution

log(1+2az) —log(1—bdz)
4.If f(z) = { z » @70 is continuous at x = 0, then
k, =0

k is equal to

A.2a+b


https://dl.doubtnut.com/l/_0CBg1iwoQ8BA
https://dl.doubtnut.com/l/_W389vgrgS2LZ
https://dl.doubtnut.com/l/_SumIBlYyfBr3

B.2a-b

C.b-2a

D.a+b

Answer: A

° Watch Video Solution

x|+ |—x, ©F2
5.1f f(z) = { = A [l # 5 and f is continuous at x = 2, where
) L =

[ - ] denotes greatest integer function, then A is

B.O
C.1

D.2

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_SumIBlYyfBr3
https://dl.doubtnut.com/l/_wej6wWzBfw15

Exercise For Session 2

—2sinz for —7 <
lLet f(z) = { asinz +b for —

CoS T for

If f is continuous on [ — m, ), then find the values of a and b.

o Watch Video Solution

2. Draw the graph of the function f(z) =z — 'az — m2‘, —-1<z<1

and discuss the continuity or discontinuity of f in the interval

—-1<z<1

o Watch Video Solution

3. Discuss the continuity of 'f

f(x):{|4ac—5|[ac] for =z >1

, where [x] is greastest integer not
[cos Tz] for z <1

in [0, 2], where



https://dl.doubtnut.com/l/_wej6wWzBfw15
https://dl.doubtnut.com/l/_vTy4uaV8uQ7D
https://dl.doubtnut.com/l/_gXvKwHConsiG
https://dl.doubtnut.com/l/_htzLrMAoXjM7

greater than x.

o Watch Video Solution

Ax — B, < —1
4.let f(z) = { 222+ 342+ B, —-1<z<1
4, z>1
3

Statement | f(x) is continuous at all x, if A = T
Statement Il Polynomial function is always continuous.
A.Both Statement | and Statement Il are correct and Statement Il is
the correct explanation of Statement |
B. Both Statement | and Statement are correct but Statement Il is not
the correct explanation of Statement |
C. Statement | is correct but Statement Il is incorrect

D. Statement Il is correct but Statement | is incorrect

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_htzLrMAoXjM7
https://dl.doubtnut.com/l/_AKb1xjErweH6

Exercise For Session 3

1. which of the following function(s) not defined at z = 0 has/have

removable discontinuity at z = 0.

1
M) =
B. f(z) = cos(ﬂsiljll))
C. f(z) = xsin%
1
D-f(z) = In|x|

Answer: B::C::D

o Watch Video Solution

2. Function whose jump (non-negative difference of LHL and RHL ) of

discontinuity is greater than or equal to one. is/are


https://dl.doubtnut.com/l/_AKb1xjErweH6
https://dl.doubtnut.com/l/_rNxferxFTOD6
https://dl.doubtnut.com/l/_4t75hzkvIfP8

( (et/=+1)
g 2 <0
A f(z) =
(1—cosz)
Cr-a— z >0
( (wl/S_l)
I vt R >0
Bg(w) o In x 1 1
| z-1) 5 5 <z <<
sin~!2z 1
1.0 L € (Oa 5]
C.u(z) = J tan 3z
|sinz | 0
{ ——= Tz <

log,(z + 2), z > 2
D.v(z) = N
10g1/2(a: +5), <2

Answer: A::C::D

° Watch Video Solution

3. Consider the piecewise defined function
v—z if <0
flz)y =<0 if 0 < z < 4describe the continuity of this function.

x—4 if >4
A. the function is unbounded and therefore cannot be continuous
B. the function is right continuous at x=0
C.the function has a removable discontinuity at 0 and 4, but is

continuous on the rest of the real line.



https://dl.doubtnut.com/l/_4t75hzkvIfP8
https://dl.doubtnut.com/l/_7C1ZLZXtfRrf

D. the function is continuous on the entire real line

Answer: D

° Watch Video Solution

4. If f(x) = sgn(cos2x — 2sinz + 3), where sgn () is the signum
function, then f(x)

A.is continuous over its domain

B. has a missing point discontinuity

C. has isolated point discontinuity

D. has irremovable discontinuity

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_7C1ZLZXtfRrf
https://dl.doubtnut.com/l/_DWq8LG4bqvrp

2 cos ¢ —sin 2z T
(2 T2
5.If f(z) = " j then which of the following holds?
e~ CosT _ T
8z —4m T > 2

A his continuous at x = 7 /2
B. h has an irremovable discontinuity at = 7 /2

C. h has a removable discontinuity at z = 7 /2
nt T
o4 ) =o(7)

Answer: A::C::D

° Watch Video Solution

Exercise For Session 4

1
1If f(z) = T 66,then f(

) is discontinuous at x =
T — 2


https://dl.doubtnut.com/l/_Dhv6417zEaSO
https://dl.doubtnut.com/l/_ly78F2Ir77jT

24
11

D.6, 11

Answer: A::B::C

° Watch Video Solution

2. let f be a continuous function on R such that

1 I ) 2
f(ﬂ) = 512;3 + n2n+ . Then the value of f(0) is

A.not unique
B.1
C. data sufficient to find f(0)

D. data insufficient to find f(0)

Answer: B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_ly78F2Ir77jT
https://dl.doubtnut.com/l/_NJQvaJvaqAVg
https://dl.doubtnut.com/l/_AYAdlrLj0OlV

3. f(z) is continuous at = 0 then which of the following are always

true ?

AA lim f(z) =0

z—0
B. B. f(x) is non coninuous at x =1
C.C.g(z) = z*f(x) is continuous x = 0

D.D. lim  (f(z) — £(0)) =0

z—0

Answer: C::D

o Watch Video Solution

T T
4.1f f(x) = cos [;]cos(E(a: — 1)) ; where [x] is the greatest integer

function of z,then f(x) is continuous at :


https://dl.doubtnut.com/l/_AYAdlrLj0OlV
https://dl.doubtnut.com/l/_RYj5kKaa8ZUE

D. None of these

Answer: B::C

° Watch Video Solution

5 Let f(z) = [z] and g(z) = {0,z € Zz*,2 € R — Z then (where
[.Jdenotest greatest integer funtion)
A. lim1 g(z) exists, but g(x) is not continuous at x =1
T —
B. lim1 f(z) does not exist and f(x) is not continuous at x = 1
z—
C. gof is continuous for all x.

D. fog is continuous for all x.

Answer: A::B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_RYj5kKaa8ZUE
https://dl.doubtnut.com/l/_T68wwna1e2XP

2

"z for £ >0and n — o
then

6. Let f(z) = {asm

bcos?™x —1 for z <0 and m — oo

A f(07) # f(07)
B.£(07) # £(0)
C. £(07) = £(0)
D. f(07) = £(0)

D.fis continuous at x=0

Answer: A

o Watch Video Solution

7. Letf(z) = lim m——smmn forx > 0,z # 1, and f(1) =0
n—oo ™ 4 sinx

Discuss the continuity at x=1.


https://dl.doubtnut.com/l/_aDkyCMGgFnT3
https://dl.doubtnut.com/l/_ZSni2EbLlss4

A.fis continuous at x =1

B. f has a finite discontinuity at x =1

C.f has an infinite or oscillatory discontinuity at x = 1

D. f has a removal type of discontinuity at x =1

Answer: B

° Watch Video Solution

Exercise For Session 5

T T T

@) =0y T U0 Grmisse

infinite terms , Discuss continuity at x=0

° Watch Video Solution



https://dl.doubtnut.com/l/_ZSni2EbLlss4
https://dl.doubtnut.com/l/_XlcHs8UUPnW4

T

dy
2.Find —= if y=
n dzx Y Ccos T

° Watch Video Solution

3. Let
2 2 2
9 T T T }
r) =z° + + + o — and y(z) = lim
yn( ) 1+$2 (1+x2)2 (1+x2)n_1 y( ) n— lot

. Discuss the continuity of y,(z)(n =1, 2, 3....n) and y(z)atx =0

o Watch Video Solution

Exercise For Session 6
—zx, z <0

1. If a function f(x) is defined as f(z) = { > 0 <z <1 then
r—xz+1 z>1

A. f(x) is differentiable at x=0 and x =1

B. f(x) is differentiable at x =0 but not at x =1


https://dl.doubtnut.com/l/_ibXzC3idGhha
https://dl.doubtnut.com/l/_pew0NAI965FJ
https://dl.doubtnut.com/l/_a8273tgTqJsb

C.f(x) is not differentiable at x=1but not atx=0

D. f(x) is not differentiable at x=0and x =1

Answer: D

o Watch Video Solution

2.If f(z) = z3sgn (x), then

A. fis differentiable at x=0

B. f is continuous but not differentiable at x=0
cf(07)=1
D. None of these

A. fis differentiable at x=0

B. f is continuous but not differentiable at x=0

cf(0)=1


https://dl.doubtnut.com/l/_a8273tgTqJsb
https://dl.doubtnut.com/l/_2rWlZ1W28yvz

D. None of these

Answer: A

° Watch Video Solution

x+{x}+ zsin{z}, for = #0
3.If f(z) = {z} {z} 7 , where {x} denotes the
0, for =0

fractional part function, then

A. fis continuous and differentiable at x=0
B. fis continuous but not differentiable at x=0
C.fis continuous and differentiable at x =2

D. None of these

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_2rWlZ1W28yvz
https://dl.doubtnut.com/l/_c8fb1FCRaD6F

m(—elfjge;xw» z #0 :
4.If f(z) = et/z +e ,then at z = 0, then f(z) is
0, z=0

A. differentiable
B. not differentiable
cf(0f)= -1

D.f(07) =1

Answer: B

° Watch Video Solution

Exercise For Session 7

1. Number of points of non-differerentiable of

f(z) =sinmw(xz — [z])in (—7/2,[r/2). Where [] denotes the

greatest integer function is

A. f(x) is discontinuous at z = { — 1,0, 1}


https://dl.doubtnut.com/l/_dF79eP9lIccw
https://dl.doubtnut.com/l/_iVtMFYx3nEJ1

T

B. f(x) is differentiable for x € ( 5 E) — {0}
T w

C. f(x) is differentiable for x € ( 5 E) -{-1,0,1}

D. None of these

Answer: C
° Watch Video Solution
x—1, —-1<z0 ) )
and g(x)=sinx. Find

2 f(w):{ac2 0<z<1

)

h(z) = f(lg(=)]) + | f(g(2))l-

A h(x) is continuous forz € [ — 1, 1]

B. h(x) is differentiable for z € [ — 1, 1]

C. h(x) is differentiable forz € [ — 1,

D. h(x) is differentiable for z € ( — 1,

Answer: C

1] — {0}

)-{o}

o Watch Video Solution



https://dl.doubtnut.com/l/_iVtMFYx3nEJ1
https://dl.doubtnut.com/l/_qqJ3pvitKFiu

i 1—-42%, 0<=z<1 ] . ]
3.1 r) = , wWhere enotes the greatest
/=) [:1:2—233}, 1<z <2 ! 8

integer function, then

A. f(x) is continuous for all z € [0, 2)

B. f(x) is differentiable for all z € [0, 2) — {1}

1
C.f(X) is differentiable for all z € [0, 2) — {5, 1}

D. None of these
A. f(x) is continuous for all z € [0, 2)
B. f(x) is differentiable for all z € [0, 2) — {1}
- . 1
C.f(X) is differentiable for all z € [0, 2) — {—, 1}

2

D. None of these

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_qqJ3pvitKFiu
https://dl.doubtnut.com/l/_CCgHfpDYcfzj

4. Let f be a function such that f(z +y) = f(z) + f(y) for all
zandyandf(z) = (23!:2 + 3x)g(x) for allz, where g(z) is continuous
and g(0) = 3. Then find f'(z)-

A 6

B.9

C.8

D. None of these

Answer: B

o Watch Video Solution

d
5.Find =2 ify — 32° + €™ + 5
dx

° Watch Video Solution



https://dl.doubtnut.com/l/_tgWuQ6Knxc3k
https://dl.doubtnut.com/l/_2RjS5XqeyXLk

6. Let f R — R be a function satisfying
( 5 ) —————,Vz,ye Rand f(1) = f'(1) = #0. Then,
f(z) +

1
be discussed c.) zd. ) =

f(1-— x) is (for all non-zero real values of x) a.) constant b.) can't

A. constant

B. can't be discussed

Answer: A

o Watch Video Solution

k #0,2).Let

f(z) be differentiable on R and f’(0) = a, then determine f(z).

7. Let f:R — R satisfying f(x+y) _ f(z) + f(y)

A. A. even function


https://dl.doubtnut.com/l/_1YBrcy7wACX6
https://dl.doubtnut.com/l/_j2RLFMBCqd7D

B. B. neither even nor odd function

C. C. either zero or odd function

D. D. either zero or even function

Answer: C

° Watch Video Solution

If f(z)+ f(y) :f< m—i_mi/) forall z,y € R, (zy # 1), and lim

Answer: A

z—0

° Watch Video Solution

A


https://dl.doubtnut.com/l/_j2RLFMBCqd7D
https://dl.doubtnut.com/l/_5YNmLJfh4nhx

9. Let

max {f(t),0 <z <nw} for 0<z<m
f(l?) = sinz and g(X) = { 1l—cosz

2 )

for z >

Then, g(x) is

A. A.differentiable forallz € R
B. B. differentiable for all z € R — {n}
C. C. differentiable for all z € (0, o)

D. D. differentiable for all x € (0, 00) — {7}

Answer: C

° Watch Video Solution

Exercise Single Option Correct Type Questions



https://dl.doubtnut.com/l/_5YNmLJfh4nhx
https://dl.doubtnut.com/l/_0nHOffijiNn9

sinfr, z <1
1If f(z) = , where [x] denotes the greatest integer

[x], z>1

function, then

A. f(x) is continuous at x =1

B. f(x) is discontinuous at x =1

cf(1*)y=0

Answer: A

o Watch Video Solution

8% 47 97 41 250
2. Consider f(z) = z? ’ Then, f(0) so that
e*sinx + mx + klogd, = <0

f(x) is continuous at x=0, is

A log 4

B.log 2


https://dl.doubtnut.com/l/_WyUHCFOApiPv
https://dl.doubtnut.com/l/_QzNBkPt0B69t

C.(log 4) (log 2)

D. None of these

Answer: C

° Watch Video Solution

a(l—zsinxz) +bcosz+5
( )2 , ©<0

3.Let f(z) =4 3 z =0 |f f is continuous at x = 0,
[1+ (cwl—zdx:‘)]l/av7 250
then(a+b+c+d)is
A. (a)5
B. (b)-5

C.(c)log3-5

D.(d)5-log 3

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_QzNBkPt0B69t
https://dl.doubtnut.com/l/_Q2ZiVC8ZJ4ls

4.f(x)={ cos ~ ' {cot z) xpi/2 where [.] represents the greatest function and

{.} represents the fractional part function. Find the jump of discontinuity.

Answer: C

o Watch Video Solution

—
5.Let f:[0,1]0,1 be a continuous function. Then prove that f(z) = =

foratleastone 0 < z < 1.

A. atleast one z € [0, 1]

B. atleast one z € [1, 2]


https://dl.doubtnut.com/l/_Q2ZiVC8ZJ4ls
https://dl.doubtnut.com/l/_5mueqPgM6fs8
https://dl.doubtnut.com/l/_evPcUjE6Yyxb

C.atleastonez € [ — 1, 0]

D. can't be discussed

Answer: A

° Watch Video Solution

6.1f f(z) — zfi

1
and g(z) = 5 then (fog)(x) is discontinuous at

A.(a) x=3only
B. (b) x=2only
C.(c)x=2and 3 only

D.(d) x=1only

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_evPcUjE6Yyxb
https://dl.doubtnut.com/l/_d02s5UgKEDZk

Let
2 2 2
9 T T T )
T) = + + o —  and y(z) = lim
yn(2) 1+a2 (14 g2)? (1+ 22)" ! ) ne
. Discuss the continuity of y,(z)(n = 1,2, 3....n) and y(z)atx =0
A. continuous forz € R
B. continuous for z € R — {0}
C. continuous for z € R — {1}
D. data unsufficient
Answer: B
o Watch Video Solution
1—a* + za®loga 2a)" — xzlog(2a) — 1
8. If g(z) = 89 o 29 B2) =1 oo
'/Lz2 . al} x2

(where a > 0) then find a and g(0) so that g(x) is continuous at z = 0.

-1
A (a)—

NG

B. (b)—
()\/5


https://dl.doubtnut.com/l/_TUKen1NyaYOe
https://dl.doubtnut.com/l/_eUb0xgRz0k75

C.(c)2

D. (d)-2

Answer: B

o Watch Video Solution

dy T
9.Find —= if y= — —sinz
dx y 2

° Watch Video Solution

dy
dz

3

10.Find if y=sin2zx — =z

° Watch Video Solution

M. Let f(z) = {i for |z >1laz? +b  for |z| <1.If f(z)

|z| ;
is continuous and differentiable at any point, then a = 3 b= — 3 (b)
1 3
a= ——=, b= —=()a=1, b= — 1(d)none of these

2 2


https://dl.doubtnut.com/l/_eUb0xgRz0k75
https://dl.doubtnut.com/l/_t4D4uteEeG7f
https://dl.doubtnut.com/l/_d6VPjoaLUq2P
https://dl.doubtnut.com/l/_L2AQqk0nOcV0

-1 3
A.T,E
1 -3
B.E,T
1 3
C.5,§

D. None of these

Answer: A

o Watch Video Solution

A + Bz?, r <1

, then A and B, so that f(x) is
3Ar — B+2, z>1

12. If f(z) = {
differentiabl at x =1, are
A—23
B.2, —3
C.23

D.—2, —3

Answer: C


https://dl.doubtnut.com/l/_L2AQqk0nOcV0
https://dl.doubtnut.com/l/_79FaARQ21JcS

° Watch Video Solution

13.0f f(z) = {Lm = U(fzl = =), z i 1,then
AAf(17)=0
B.B.f(17) =0
ccf(17)= -1

D. D. f(x) is differentiable at x =1

Answer: A

° Watch Video Solution

[cosmz], = <1

, where [] and {} denotes greatest
26z}~ 1, z > 1 [ and {} 8

4. If f(z) = {
integer and fractional part of x, then
Af(17) =2

B.f (1) =2



https://dl.doubtnut.com/l/_79FaARQ21JcS
https://dl.doubtnut.com/l/_xCs2Sd5LN5D8
https://dl.doubtnut.com/l/_0tmtUGzLjXKn

Answer: B

° Watch Video Solution

d
15. Find & if y=2xsinx
dx

o Watch Video Solution

16. Let f be differentiable function satisfying

f(£> = f(z) — f(y)for allz, y > 0.1f f'(1) = 1, then f(x) is
Yy

A 2log,
B.3log, x
C.log, =

1
D. 510&3 x


https://dl.doubtnut.com/l/_0tmtUGzLjXKn
https://dl.doubtnut.com/l/_BTP38m5SzxM5
https://dl.doubtnut.com/l/_O7uTtPp0TKyu

Answer: C

° Watch Video Solution

17. Let f(z +y) = f(z) + f(y) — 2zy — 1 for all x and y. If f'(0) exists

and f'(0) = — sina, then f{f’(0)}is

B.O
C.1

D.2

Answer: C

° Watch Video Solution

18. A derivable function f:R"T — R satisfies the condition

f(z) — f(y) > log(%) +x—y Vz,y€ RT. If g denotes the


https://dl.doubtnut.com/l/_O7uTtPp0TKyu
https://dl.doubtnut.com/l/_GmQMoMFmgAqm
https://dl.doubtnut.com/l/_D0bUtCCGsKSQ

100
1
derivative of f, then the value of the sum Z g(;) is

n=1
A. (a)5050
B. (b)5510
C.(c)5150

D. (d)1550

Answer: C

o Watch Video Solution

d(f(z))

19. If =e “f(z) + e f( — z), then f(x) is, (given f(0) = 0)

dx

A. an even function

B. an odd function

C. neither even nor odd function

D. can't say


https://dl.doubtnut.com/l/_D0bUtCCGsKSQ
https://dl.doubtnut.com/l/_RX4f3Sr8CoXF

Answer: B

° Watch Video Solution

20. Let f:(0,00) - R be a continuous function such that

T 12
f(z) = /0 tf(t)dt.If f(z*) = z* + 2°, then Z f(r?),is equal to
r=1

A. 216
B. 219
C. 222

D. 225

Answer: B

o Watch Video Solution

1
21. For let h(z) = {E if = :g and 0 if x is irrational where

p&q > 0 are relatively prime integers O then which one does not hold


https://dl.doubtnut.com/l/_RX4f3Sr8CoXF
https://dl.doubtnut.com/l/_wdSTnEFSxsZF
https://dl.doubtnut.com/l/_B2jsTb8JZkoC

good?

A. (a)h(x) is discontinuous for all x in (0, co)
B. (b)h(x) is continuous for each irrational in (0, co)
C. (c)h(x) is discontinuous for each rational in (0, c0)

D. (d)h(x) is not derivable for all x in (0, o)

Answer: B

o Watch Video Solution

x
22. Let f(z) = &, where g and h are continuous functions on the
h(z)

open interval (a, b). Which of the following statements is true for
a<xTz<b?

A. (a)f is continuous at all x for which z # 0

B. (b)f is continuous at all x for which g(x) =0

C. (o)f is continuous at all x for which g(z) # 0


https://dl.doubtnut.com/l/_B2jsTb8JZkoC
https://dl.doubtnut.com/l/_x7GhgJeJvpCv

D. (d)f is continuous at all x for which h(z) # 0

Answer: D

° Watch Video Solution

d
23.Find 22 ify = 227
dx

° Watch Video Solution

Tz — e* 4+ cos 2z

4. if f(z) = 5 ,x # 0,is continuous at x = 0, then
x
5
A f(0) = 5
B.[f(0)] = —2
C.{f(0)} = —0.5

D. [f(0)]. {f(0)} = — 1.5

Answer: D

| o


https://dl.doubtnut.com/l/_x7GhgJeJvpCv
https://dl.doubtnut.com/l/_gtfBut8bzjl0
https://dl.doubtnut.com/l/_BpTkUQQnICCW

l & Watch Video Solution J

. , z{z}+1, if 0<z<1
25. Consider the function f(z) = 2 fz), if 1<z < 2,where {x}
—{z}, i <z <

denotes the fractional part function. Which one of the following

statements is not correct ?

A. lim f(z) exists
z—1

B. f(0) # f(2)
C. f(x) is continuous in [0, 2]

D. Rolle's theorem is not applicable to f(x) in [0, 2]

Answer: C

o Watch Video Solution

2°4+2°°7 6

= —, if > 2
26.Let f(x) = { V7 then

A.(a)f(2) = 8 = fis continuous at x =2


https://dl.doubtnut.com/l/_BpTkUQQnICCW
https://dl.doubtnut.com/l/_3Idu58geqotR
https://dl.doubtnut.com/l/_yE3VVFN2ogcH

B.(b)f(2) = 16 = fis continuous at x =2
C.(f(27) # f(2") = fis discontinuous

D. (d)f has a removable discontinuity at x =2

Answer: C

o Watch Video Solution

27. Let [x] denote the integral part of z € R and g(z) = = — [z]. Let

f(z) be any continuous function with f(0) = f(1) then the function

A. has finitely many discontinuities
B. is discontinuous at some x=c¢
C.is continuous on R

D. is a constant function

Answer: C

[ - |


https://dl.doubtnut.com/l/_yE3VVFN2ogcH
https://dl.doubtnut.com/l/_zkikqxI1Kuqd

| @ Watch Video Solution J

28. Let f be a differentiable function on the open interval(a, b). Which of
the following statements must be true?

(i) f is continuous on the closed interval [a,b],

(ii) f is bounded on the open interval (a,b)

(iii)if a < al< b1 < b, and f(a1) < 0 < f(b1), then there is a number c such that
al<c<b,and f(c)=0

(@)Only land I

(b)Only I and I

(c)Only Il and Il

(d)Only 11

A.Onlyland Il

B.Only I and llI

C.Only Il and 1

D.Only 1

Answer: D


https://dl.doubtnut.com/l/_zkikqxI1Kuqd
https://dl.doubtnut.com/l/_D92TfO2zwwuJ

° Watch Video Solution

29, Number of points where the function
f(z) = (2% — 1) |ar:2 —x — 2‘ + sin(|z|) is not differentiable, is: (A) O (B)
1(C)2(D) 3

A.O

B.1

C.2

D.3

Answer: C

o Watch Video Solution

30. Consider function f: R — { — 1,1} — R. f(z) = Then the

1 — [z

incorrect statement is


https://dl.doubtnut.com/l/_D92TfO2zwwuJ
https://dl.doubtnut.com/l/_tXRLTj5CWA73
https://dl.doubtnut.com/l/_SFoc0JR8nVrU

A.A. it is continuous at the origin

B. B. it is not derivable at the origin

C. C.the range of the function is R

D. D.fis continuous and derivable in its domain

Answer: B

o Watch Video Solution

d
31.Find =2 if 2y — e® = 6
dx

o Watch Video Solution

32. The total number of points of non-differentiability of

f(z) = min ||sinz|, |cos x|, 1 in(0, 27) is

A.8

B.9


https://dl.doubtnut.com/l/_SFoc0JR8nVrU
https://dl.doubtnut.com/l/_QnRwm8e8IACu
https://dl.doubtnut.com/l/_O7KzuIRTWQYz

D. 1

Answer: D

° Watch Video Solution

33.The function f(z) = [z]® — [2%] is discontinuous at (where [7] is the
greatest integer less than or equal to v), is discontinuous at

A. all integers

B. all integers except O and 1

C.all integers except O

D. all integers except 1

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_O7KzuIRTWQYz
https://dl.doubtnut.com/l/_VSKnYyyj93ns
https://dl.doubtnut.com/l/_351kXuRRMkc6

34. The function f(z)= (2* - 1)‘x2 — b6z + 5| + cos|z| is not

differentiable at

B.O
C.1

D.5

Answer: D

° Watch Video Solution

35.1f f(z) = { “31%, =70 then
0, T =
A.O
B.1
C.-1

D. desn't exist


https://dl.doubtnut.com/l/_351kXuRRMkc6
https://dl.doubtnut.com/l/_pGvWMLrMv21x

Answer: A

° Watch Video Solution

x + b,

36. The function g(z) = {
cos ,

=0
A. (a) if b is equal to zero
B. (b) if b is not equal to zero
C. (c) if b takes any real value

D. (d) for no value of b

Answer: D

can be made differentiable at x

° Watch Video Solution

37. The graph of function f contains the point P(1,2) and Q(s, r). The

equation of the secant

through P and Q is


https://dl.doubtnut.com/l/_pGvWMLrMv21x
https://dl.doubtnut.com/l/_PruC6RDPnEdw
https://dl.doubtnut.com/l/_5QIsqEjYrcTh

s2+2s—3
y=\————F—

p—] )a: — 1 — s.The value of f'(1),is

D. (d)non-existent

Answer: C

o Watch Video Solution

. .. 3 . 3
2(8111.’,8 — sin x) + ‘smw — sin .’E‘
3

m;ﬁzfor

38. Consider f(z) = [ 5

b
2(smm — sin m) — ‘sma: — sm?’:r:‘

s
z € (0, ), f<§) = 3 where [ ] denotes the greatest integer function
then,

A.fis continuous and differentiable at x = 7 /2

B. f is continuous but not differentiable at z = 7 /2

C.fis neither continuous nor differentiable at x = 7 /2


https://dl.doubtnut.com/l/_5QIsqEjYrcTh
https://dl.doubtnut.com/l/_St4RjW0JeYLJ

D. None of the above

Answer: A

° Watch Video Solution

39.1f f(z +3y) = f(z) + f(y) + |z|y + z¢%, Vo, y € R and f'(0) =0,
then

A.f need not be differentiable at every non-zero x

B. fis differentiable forall z € R

C.fis twice differentiable at x=0

D. None of the above

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_St4RjW0JeYLJ
https://dl.doubtnut.com/l/_Et0f5suVhbDy

40. Let f(z) = max {'a:2 - 2'w||, z| } and
g(z) = min {’mZ — 2'x||, |z| }then
A. (a) both f(x) and g(x) are non-differentiable at 5 points
B.(b) f(x) is not differentiable at 5 points whether g(x) is non-
differentiable at 7 points
C.(c) number of points of non-differentiability for f(x) and g(x) are 7
and 5 points, respectively
D.(d) both f(x) and g(x) are non-differentiable at 3 and 5 points,

respectively

Answer: B

o Watch Video Solution

41. about to only mathematics

Aa=b=4


https://dl.doubtnut.com/l/_o2I1T5IyBsEF
https://dl.doubtnut.com/l/_zck0t9UGWHkp

B.a=b=+4

C.a=4andb=-4

D.a=-4andb=4

Answer: C

° Watch Video Solution

42. Let f(x) be continuous and differentiable function for all reals and f(x +

h
y) = f(x) - 3xy + ff(y). If lim % = 7, then the value of f'(x) is
h—0

A —3x
B.7
C.—3x+7

D.2f(x) + 7

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_zck0t9UGWHkp
https://dl.doubtnut.com/l/_rmwzh9zHbY11

43. Let [x] be the greatest integer function, then f(z) = ————is

A. Not continuous at any point
B. Continuous at 3/2
C. Discontinuous at 2

D. Differentiable at 4/3

Answer: C

o Watch Video Solution

b([w]2 v [x]) +1, for > —1

sin(7(xz + a)), for < —1

44. If f(x) = , where [x] denotes

the integral part of x, then for what values of a, b, the function is

continuous at x=-1?

Aa=2n+(3/2),be Rynel


https://dl.doubtnut.com/l/_rmwzh9zHbY11
https://dl.doubtnut.com/l/_9i9Ndxeg4FUB
https://dl.doubtnut.com/l/_iGbpB2N0XrbL

Ba=4dm+2,bcR,nel
Ca=4n+(3/2),bc R " ,necl

Da=4n+1,bce R ", nel

Answer: A

° Watch Video Solution

45. If both f(z)&g(z) are differentiable functions at = xgthen the
function defiend as h(x)=Maximum{ f(z), g(z)}

A.is always differentiable at z = x

B. is never differentiable at x = x

C.is differentiable at z = zy when f(z() # g(xg)

D. cannot be differentiable at z = z, if f(zq) = g(=o)

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_iGbpB2N0XrbL
https://dl.doubtnut.com/l/_vOCkDfg6LgeO

46. Number of points of non-differentiability of the function
g(z) = [2*]{cos’ 4z} + {2°} [cos® 4z]| + 2’ sin’ 4z + [2°][cos’ 4z] + {’
in ( — 50, 50) where [z] and {z} denotes the greatest integer function
and fractional part function of x respectively, is equal to :

A. 98

B. 99

C.100

D.O

Answer: D

° Watch Video Solution

d
47.Find il if y==xtanz
dx

° Watch Video Solution



https://dl.doubtnut.com/l/_vOCkDfg6LgeO
https://dl.doubtnut.com/l/_8RsaEVu1sjBg
https://dl.doubtnut.com/l/_3zGFhHOKqAQu

= —=Vz,y€ R,y# 0 and f'(z) exists for all x,
y f(y)

f(2) = 4.Then, f(5) is

48, If f(f) _ =

A3
B.5
C. 25

D. None of the above

Answer: C

° Watch Video Solution

Exercise More Than One Correct Option Type Questions

1. Function whose jump (non-negative difference of LHL and RHL) of

discontinuity is greater than or equal to one. Is/are

el/? 41
A. f((l}) = el/r -1 ’

1—coszx

<0

, >0


https://dl.doubtnut.com/l/_FS1WBxJ2cKG1
https://dl.doubtnut.com/l/_mTC1Zl4n47Gt

zl/3 -1

, x>1
Bg(ﬂ:) = "11:1/271
og x 1
-1’ b) <zx<l1
sin” " 2x 1
— 9 r E |:0, _:|
Cu(z) = tarf ‘e 2
|sinz |
—, =<0
log,(z + 2), z > 2
D.v(x) = )
10g1/2(1: +5), x <2
Answer: A::C

o Watch Video Solution

2. Indicate all correct alternatives: if f(m) = 5 1, then on the interval

[0, |:

A.(a) tan(f(z)) and

are both continuous
f(z)

B. (b) tan(f(x)) and

are both discontinuous
C.(c) tan(f(z)) and f !(z) are both continuous

D. (d) tan(f(x)) is continuous but

is not continuous
T

Answer: C::D

| o |



https://dl.doubtnut.com/l/_mTC1Zl4n47Gt
https://dl.doubtnut.com/l/_KuumT84LzN9e

I & Watch Video Solution ]

3. On the interval I=[-22], the function

f@:):{ @+ (7778) 520
0 z =0

8=

A. f(x) is continuous for all values of z € T
B. f(x) is continuous for z € I — {0}
C. f(x) assumes all intermediate values from f(-2) to f(2)

D. f(x) has a maximum value equal to 3/e

Answer: B::C::D

o Watch Video Solution

4, Given

flz) = {3 - lCOt_l(zxg—;g)}f or z > 0 and {mz}cos(ei)f or z <

T

(where {} and [] denotes the fractional part and the integral part


https://dl.doubtnut.com/l/_KuumT84LzN9e
https://dl.doubtnut.com/l/_ypajALA7HX3o
https://dl.doubtnut.com/l/_d40KQISpa4GV

functions respectively). Then which of the following statements do/does

not hold good?

A f(0°7) =0

B.f(07) =0
C. f(0) = 0 = Continuous atx=0

D. Irremovable discontinuity at x=0

Answer: A::B::C

o Watch Video Solution

2 1, f ~1
5.If f(z) = b([w] * [:c]) L e , where [x] denotes the
sin(w(x + a)), for z< —1

integral part of x, then for what values of a, b, the function is continuous

atx=-1?

3
A.a:2n—|—§,b€R,n€I

Ba=4n+2,bec R,necl


https://dl.doubtnut.com/l/_d40KQISpa4GV
https://dl.doubtnut.com/l/_Mk8Oxa5xxIv7

3
C.a=4n+§,b€R+,n€I

Da=4n+1,bc R ", nel

Answer: A::C

° Watch Video Solution

T

dy
Eind Y if 4=
6. Find I it y o

o Watch Video Solution

7.1f f(z) = |z + 1|(|z| + |z — 1|), then at what point(s) is the function
not differentiable over the interval | — 2, 2]?

A (a) —1

B.(b) 0

C.(o1

1
D. (d) 3



https://dl.doubtnut.com/l/_Mk8Oxa5xxIv7
https://dl.doubtnut.com/l/_ZyxYBts5A0kq
https://dl.doubtnut.com/l/_98eV5iW5Npih

Answer: A::B::C

° Watch Video Solution

8. Let [x] be the greatest integer function f(z) =

A. (a)Not continuous at any point

B. (b)continuous at z =

| o

C. (c)discontinuous at x =2

D. (d)differentiable at = %

Answer: B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_98eV5iW5Npih
https://dl.doubtnut.com/l/_TTdS5lTVeRYv
https://dl.doubtnut.com/l/_UzF6prImq96U

(f(z) = cosz and Hi(z) = min {f(¢),0 <t < z},), (0 <z< % =

(O <z < g = g—x,% <z < W),(g(m) = sinz and H3(z) = min

(9(z) = sinz and Hy(x) = max {g(¢),0 <t < z},), (0 <z< g = %

Which of the following is true for H3(z)?

A. H(x) is continuous and derivable in [0, 3]
. . . U
B. H(x) is continuous but not derivable at x = 5

T
C. H(x) is neither continuous nor derivable at x = bl

D. maximum value of H(x) in [0, 3] is 1

Answer: A::D

o Watch Video Solution

10.1f f(z) = 3(2z + 3)%/% + 2z + 3, then:

A.(a) f(z) is continuous but not differentiable at x = — 3

B. (b) f(z) is differentiable at z = 0


https://dl.doubtnut.com/l/_UzF6prImq96U
https://dl.doubtnut.com/l/_3dy4mMDlxubP

C.(c) f(z) is continuous at x = 0

D.(d) f(x) is differentiable but not continuous atz = —

N o

Answer: A::B::C

° Watch Video Solution

1.

if f(x):{(—w:%,mg —%),(—cos:c, —%<:r;, SO),(&U—

A. f(x) is continuous at x = —

| 3

B. f(x) is not differentiable at x=0

C. f(x) is differentiable at x =1

D. f(x) is differentiable at x = —

|

Answer: A::B::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_3dy4mMDlxubP
https://dl.doubtnut.com/l/_CHQ33CrAlcof
https://dl.doubtnut.com/l/_uaoA6j56SBpg

zlogcosz

—— x#0
2 if f(z) = { g1 U7

0 x=0

A.fis continuous at x=0
B. fis continuous at x = 0 but not differentiable at x=0
C.fis differentiable at x=0

D.fis not continuous at x=0

Answer: A::C

o Watch Video Solution

13. Let [x] denote the greatest integer less that or equal to x. If
f(z) = [z sinmz], then f(x) is

(a) Continuous at x=0

(b) Continuous in (-1, 0)

(c) Differentiable at x =1

(d) Differentiable in (-1, 1)


https://dl.doubtnut.com/l/_uaoA6j56SBpg
https://dl.doubtnut.com/l/_jhOCopZEMJ3B

A. continuous at x=0

B. continuous in (-1, 0)

C. differentiable at x =1

D. differentiable in (-1, 1)

Answer: A::B::C

o Watch Video Solution

14. The function f(z) = x — [z] , where [‘] denotes the greatest integer
function is (a) continuous everywhere (b) continuous at integer points
only (c) continuous at non-integer points only (d) differentiable
everywhere

A. is continuous for all positive integers

B. is discontinuous for all non-positive integers

C. has finite number of elements in its range

D. is such that its graph does not lie above the X-axis


https://dl.doubtnut.com/l/_jhOCopZEMJ3B
https://dl.doubtnut.com/l/_4QwSWuRsWTLM

Answer: A::B::C::D

° Watch Video Solution

15. The function f(z) = 4/1 — /1 — z?

A has its domain —1 <z <1
B. has finite one sided derivates at the point x =0
C.is continuous and differentiable at x=0

D. is continuous but not differentiable at x=0

Answer: A::B::D

° Watch Video Solution

16. Consider the function f(x) = ‘wg + 1‘.Then,

A.domainoffz € R


https://dl.doubtnut.com/l/_4QwSWuRsWTLM
https://dl.doubtnut.com/l/_fXvQSwgAaH5V
https://dl.doubtnut.com/l/_zVONu2ESeAAM

B.range of fis R
C.f has no inverse

D. fis continuous and differentiable for every x € R

Answer: A::B::C

° Watch Video Solution

17. about to only mathematics

A. h(x) has a removable discontinuity at x=b
B. h(x) may or may not be continuous in [a, ]
Ch(b™) = g(b*) and A(b™) = f(b")

D.g(b*) = g(b~) and h(b~) = f(b)

Answer: A::B

° Watch Video Solution



https://dl.doubtnut.com/l/_zVONu2ESeAAM
https://dl.doubtnut.com/l/_wExirt3D7GDT
https://dl.doubtnut.com/l/_TZLQZPaBugky

18. Which of the following function(s) has/have the same range ?

1
AA f(z) = T
1
B.B. f(z) = T 22
1
D.D. f(z) = ﬁ
Answer: B::C

o Watch Video Solution

19. If f(x) = sec 2x + cosec 2x, then f(x) is discontinuous at all points in

A.A{nm,n € N}

™
B. B. {(2n:l: 1)gine I}
c.c.{”T:T,neI}

™
D. D. {(2n t1l)g,ne I}


https://dl.doubtnut.com/l/_TZLQZPaBugky
https://dl.doubtnut.com/l/_iQ0kQTAVqzQn

Answer: A::B::C

° Watch Video Solution

1
20. Show that the function f(z) = {xm sin(;), x#0,0z=0is
continuous but not differentiable at x = 0, if (0 < m<1)
A. lim f(z) exists for everyn > 1
z—0
B. fis continuous at x=0forn > 1
C.fis differentiable at x= 0 for everyn > 1

D. None of the above

Answer: A::B::C

° Watch Video Solution

e’, z <0 )
, then f(x) is

21. A function is defined as f(z) = { | 1 ~ 0
r—1], =


https://dl.doubtnut.com/l/_iQ0kQTAVqzQn
https://dl.doubtnut.com/l/_jwyyIh5iKL24
https://dl.doubtnut.com/l/_9O7m6jUJMFQP

A. A. continuous at x=0

B. B. continuous at x =1

C. C.differentiable at x=0

D. D. differentiable at x =1

Answer: A::B

o Watch Video Solution

Z

|t + 1|dt, then
2

22.Let f(z) = /

A. f(x) is continuous in [-1, 1]
B. f(x) is differentiable in [-1, 1]
C.f'(x) is continuous in [-1, 1]

D. f'(x) is differentiable in [-1, 1]

Answer: A::B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_9O7m6jUJMFQP
https://dl.doubtnut.com/l/_OuPhCj9GX8Qc

23. A function f(x) satisfies the relation
flz +y) = f(z) + fly) + zy(x + y), Vz,y € R.IFf'(0) =-1, then

A. f(x) is a polynomial function

B. f(x) is an exponential function

C. f(x) is twice differentiable for all x € R

D.f'(3)=8

Answer: A::C::D

o Watch Video Solution

24.Show that the function

2 —1 —-1<z<
flz) = {333 + 12z —1 lsz<2 is continuous at x =2

37—z 2< <3
A. f(x) is increasing on [-1, 2]

B. f(x) is continuous on [-1, 3]


https://dl.doubtnut.com/l/_OuPhCj9GX8Qc
https://dl.doubtnut.com/l/_5ShCXCrfSg25
https://dl.doubtnut.com/l/_azGxX6F77VeM

C.f'(2) doesn't exist

D. f(x) has the maximum value at x =2

Answer: A::B::D

° Watch Video Solution

25.If f(x) = O for x < 0 and f(z) is differentiable at x = O, then for
z > 0, f(x) may be

A A 2?

B.B.x

CC—x

D.D. —z3/2

Answer: A::D

° Watch Video Solution



https://dl.doubtnut.com/l/_azGxX6F77VeM
https://dl.doubtnut.com/l/_HWBCMexGsAOH

Exercise Statement | And li Type Questions

1. Statement | f(x) = sinx + [z] is discontinuous at x = 0.
Statement Il If g(x) is continuous and f(x) is discontinuous, then g(x) + f(x)
will necessarily be discontinuous at x = a.
A. Statement | is correct, Statement Il is also correct, Statement 1l is
the correct explanation of Statement |
B. Statement | is correct, Statement Il is also correct, Statement 1l is
not the correct explanation of Statement |
C. Statement | is correct, Statement Il is incorrect

D. Statement | is incorrect, Statement Il is correct.

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_5MJ1AZZ2ATYS

2sin(acos_1w), if xe€(0,1)
2. Consider f(z) = ¢ /3, if z=0
ar + b, if <0

2
Statement | Ifb=+/3 and a = g,then f(x) is continuous in ( — oo, 1).
Statement Il If a function is defined on an interval | and limit exists at
every point of interval I, then function is continuou in I.
A. Statement | is correct, Statement Il is also correct, Statement Il is
the correct explanation of Statement |
B. Statement | is correct, Statement Il is also correct, Statement 1l is
not the correct explanation of Statement |
C. Statement | is correct, Statement Il is incorrect

D. Statement | is incorrect, Statement Il is correct.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_1nBcUXxCRlrT

cosz — e /2
3.Let f(z) = { s @70
0, z=0

, then

Statement | f(x) is continuous at x = 0.

) cosx — et /2 1
Statement Il lim - _
z—0 x3 12

A. Statement | is correct, Statement Il is also correct, Statement Il is

the correct explanation of Statement |

B. Statement | is correct, Statement Il is also correct, Statement Il is

not the correct explanation of Statement |

C. Statement | is correct, Statement Il is incorrect

D. Statement | is incorrect, Statement Il is correct.

Answer: A

o Watch Video Solution

3

. : 2
4. Statement | The equation — —sinmz + 3" 0 has atleast one

solution in [-2, 2].


https://dl.doubtnut.com/l/_SicM3OLmBlG8
https://dl.doubtnut.com/l/_eauchC0EMYPK

Statement Il Let f:[a, b] — R be a function and c be a number such that
f(a) < ¢ < f(b), then there is atleast one number n € (a, b) such that
f(n) =c.
A. Statement | is correct, Statement Il is also correct, Statement Il is
the correct explanation of Statement |
B. Statement | is correct, Statement Il is also correct, Statement Il is
not the correct explanation of Statement |
C. Statement | is correct, Statement Il is incorrect

D. Statement | is incorrect, Statement Il is correct.

Answer: A

o Watch Video Solution

e — e~

2x

5.Statement | Range of f(z) = :c( ) + 22 + z* is not R.

Statement Il Range of a continuous evern function cannot be R.


https://dl.doubtnut.com/l/_eauchC0EMYPK
https://dl.doubtnut.com/l/_zqRWmKYpE2Oi

A. (a)Statement | is correct, Statement Il is also correct, Statement Il is

the correct explanation of Statement |

B. (b)Statement | is correct, Statement Il is also correct, Statement Il is

not the correct explanation of Statement |

C. (c)Statement | is correct, Statement Il is incorrect

D. (d)Statement | is incorrect, Statement Il is correct.

Answer: A

o Watch Video Solution

Ax — B z <1
6.let f(z) = { 222+ 34z +B z € (-1,1]

4 z>1

. . . 3 1
Statement | f(x) is continuous at all x if A = T B= — 1 Because

Statement Il Polynomial function is always continuous.

A. Statement | is correct, Statement Il is also correct, Statement Il is

the correct explanation of Statement |


https://dl.doubtnut.com/l/_zqRWmKYpE2Oi
https://dl.doubtnut.com/l/_Dc2LI5crsyOR

B. Statement | is correct, Statement Il is also correct, Statement Il is

not the correct explanation of Statement |

C. Statement | is correct, Statement Il is incorrect

D. Statement | is incorrect, Statement Il is correct.

Answer: B

o Watch Video Solution

d
7.1y = 3z% + 5then =2
dx

° Watch Video Solution

8. Statement | f(x) = |x| sin x is differentiable at x = 0.
Statement Il If g(x) is not differentiable at x = a and h(x) is differentiable

at x = a, then g(x).h(x) cannot be differentiable at x = a


https://dl.doubtnut.com/l/_Dc2LI5crsyOR
https://dl.doubtnut.com/l/_zgrFSBqNJJfa
https://dl.doubtnut.com/l/_JOoQ4DaRyoii

A. A. Statement | is correct, Statement Il is also correct, Statement Il is

the correct explanation of Statement |

B. B. Statement | is correct, Statement Il is also correct, Statement Il is

not the correct explanation of Statement |

C. C. Statement | is correct, Statement Il is incorrect

D. D. Statement | is incorrect, Statement Il is correct.

Answer: C

o Watch Video Solution

d
9.1f y = 22° + sin 3z then il
dx

o Watch Video Solution

10. Let f(x) = — z* and g(z) = {x}, V& € R where denotes fractional

part function.


https://dl.doubtnut.com/l/_JOoQ4DaRyoii
https://dl.doubtnut.com/l/_LEsyD1Puu63p
https://dl.doubtnut.com/l/_zob22FznQIva

Statement | f(g(x)) will be continuous, Vz € R.
Statement Il f(0) = f(1) and g(z) is periodic with period 1.
A. Statement | is correct, Statement Il is also correct, Statement 1l is
the correct explanation of Statement |
B. Statement | is correct, Statement Il is also correct, Statement Il is
not the correct explanation of Statement |
C. Statement | is correct, Statement Il is incorrect

D. Statement | is incorrect, Statement Il is correct.

Answer: A

o Watch Video Solution

d
M.Find =2 if y = ax’
dx

o Watch Video Solution



https://dl.doubtnut.com/l/_zob22FznQIva
https://dl.doubtnut.com/l/_42ouXVdZ7CKe

1. A man leaves his home early in the morning to have a walk. He arrives at
a junction of roads A and B as shown in figure. He takes the following
steps in later journies :

Rand B N

Fa A
¢

L.
Home

(i) Tkm in North direction.

(ii) Changes direction and moves in North-East direction for 24/2 km.

(iii) Changes direction and moves Southwards for distance of 2 km.

(iv) Finally he changes the direction and moves in South-East direction to

reach road A again.

Visible/invisible path The path traced by the man in the direction parallel


https://dl.doubtnut.com/l/_oS5ngOM30OK1

to road A and road B is called invisible path, the remaining path is called
visible.

Visible points The point about which the man changes direction are
called visible points, except the point from where he changes direction
last time.

Now if roads A and B are taken as X-asix and Y-axis, then visible point
representing the graph of y = f(x).

If f(x) is periodic with period 3, then f(19) is

A2

B.3

c.19

D. None of these

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_oS5ngOM30OK1

2. A man leaves his home early in the morning to have a walk. He arrives
at a junction of roads A and B as shown in figure. He takes the following

steps in later journies :
Rand B N
1
W E

D
L/

f

£
Home
(i) 1 km in North direction.
(ii) Changes direction and moves in North-East direction for 2\/5 km.
(iii) Changes direction and moves Southwards for distance of 2 km.
(iv) Finally he changes the direction and moves in South-East direction to
reach road A again.
Visible/invisible path The path traced by the man in the direction parallel
to road A and road B is called invisible path, the remaining path is called

visible.


https://dl.doubtnut.com/l/_1c6Vr8DZG0nS

Visible points The point about which the man changes direction are
called visible points, except the point from where he changes direction
last time.
Now if roads A and B are taken as X-asix and Y-axis, then visible point
representing the graph of y = f(x).
If f(x) is periodic with period 3, then f(19) is

A.O

B.1

C.2

D.3

Answer: B::C

o Watch Video Solution

3. A man leaves his home early in the morning to have a walk. He arrives
at a junction of roads A and B as shown in figure. He takes the following

steps in later journies :


https://dl.doubtnut.com/l/_1c6Vr8DZG0nS
https://dl.doubtnut.com/l/_z8jjNCdDeMxj

o
\/

,f

-
Home

(i) 1 km in North direction.
(ii) Changes direction and moves in North-East direction for 2\/5 km.
(iii) Changes direction and moves Southwards for distance of 2 km.
(iv) Finally he changes the direction and moves in South-East direction to
reach road A again.
Visible/invisible path The path traced by the man in the direction parallel
to road A and road B is called invisible path, the remaining path is called
visible.
Visible points The point about which the man changes direction are
called visible points, except the point from where he changes direction
last time.

Now if roads A and B are taken as X-asix and Y-axis, then visible point


https://dl.doubtnut.com/l/_z8jjNCdDeMxj

representing the graph of y = f(x).

If f(x) is periodic with period 3, then f(19) is

A2

B.3

c.19

D. None of these

Answer: A

° Watch Video Solution

Exercise Passage Based Questions

1. Let f be a function that is differentiable everywhere and that has the

follwong properties :

(i) f(z) >0
(i) f7(0) = —1
(i) £( — z) = f(lw) and f(z + ) = f(z). £(R)


https://dl.doubtnut.com/l/_z8jjNCdDeMxj
https://dl.doubtnut.com/l/_39pvZYuFzDbP

f'(z)
f(z)

A standard result is

dz = log|f(z)| + C
Range of f(x) is

A. R

B.R — {0}

CRT

D. (0, e)

Answer: C

o Watch Video Solution

2. Let f be a function that is differentiable everywhere and that has the

follwong properties :

(i) f(z) >0

(i) f/(0) = —1

= 1 an T = f(x

(i) f( —z) = @) d f(z + h) = f(z). f(h)


https://dl.doubtnut.com/l/_39pvZYuFzDbP
https://dl.doubtnut.com/l/_ilyzsESHIAwr

f'(z)
f(z)

A standard result is

dz = log|f(z)| + C
Range of f(x) is

A. [0, 1]

B.[0, 1)

C.(0,1]

D. None of these

Answer: A

o Watch Video Solution

3. Let f be a function that is differentiable everywhere and have the

following properties :

(i) f(z) >0

(i) f/(0) = —1

= 1 an T = f(x

(i) f( —z) = @) d f(z + h) = f(z). f(h)


https://dl.doubtnut.com/l/_ilyzsESHIAwr
https://dl.doubtnut.com/l/_ZmFZO1IaZ1N0

f'(z)

T

A standard result is

dz = log|f(z)| + C

The function y = f(x) is

A. odd
B. even
C.increasing

D. decreasing

Answer: D

° Watch Video Solution

dy . Cos T
— if y=

4.Find
" dx T

o Watch Video Solution

5. Let y = f(x) be defined in [a, b], then

(i) Test of continuityatz = c,a < c < b


https://dl.doubtnut.com/l/_ZmFZO1IaZ1N0
https://dl.doubtnut.com/l/_nU8imGcBCyhy
https://dl.doubtnut.com/l/_Oy32LL1pRFUg

(i) Test of continuity at x=a

(iii) Test of continuityat x=b

Case | Test of continuityatz = c,a < c < b

If y = f(x) be defined at x = c and its value f(c) be equal to limit of f(x) as

x — cie.f(c)= liIE f(z)

or lim f(z) = f(¢) = lim f(z)

Tr—c T —cC

or LHL = f(c) = RHL

then, y = f(x) is continuous at x = c.

Case Il Test of continuity at x=a

If RHL = f(a)

Then, f(x) is said to be continuous at the end point x = a
Case lll Test of continuity at x = b, if LHL = f(b)

Then, f(x) is continuous at right end x = b.

sinz, =<0

tanz, 0 <z < 2w

If f(z) = cosz, 2 < w < 371_,then f(x) is discontinuous at

3, x =3m

3

™
A E, 7, 271', 3

B.O, 5,7’(’, 7,37’(’


https://dl.doubtnut.com/l/_Oy32LL1pRFUg

D. None of these

Answer: A

o Watch Video Solution

6. Let y = f(x) be defined in [a, b], then

(i) Test of continuityatz = c,a < c < b

(i) Test of continuity at x=a

(iii) Test of continuityat x=b

Case | Test of continuityatz = c,a < c < b

If y = f(x) be defined at x = ¢ and its value f(c) be equal to limit of f(x) as
z — cie.f(c)= lim f(z)

Tr—cC
or lim f(z) = f(¢) = lim f(z)
Tr—c z—ch
or LHL =f(c) = RHL
then, y = f(x) is continuous at x = c.
Case Il Test of continuity at x=a

If RHL = f(a)

Then, f(x) is said to be continuous at the end point x = a


https://dl.doubtnut.com/l/_Oy32LL1pRFUg
https://dl.doubtnut.com/l/_PZa8ACFRrzjp

Case lll Test of continuity at x = b, if LHL = f(b)
Then, f(x) is continuous at right end x = b.
Number of points of discontinuity of [23:3 — 5] in [1, 2) is (where []
denotes the greatest integral function.)
A. 14
B.13

C.10

D. None of these

Answer: B

o Watch Video Solution

7.Let y = f(x) be defined in [a, b], then

(i) Test of continuityatx = c,a <c < b
(i) Test of continuity at x=a

(iii) Test of continuityat x=b

Case | Test of continuityatz = c,a < c < b


https://dl.doubtnut.com/l/_PZa8ACFRrzjp
https://dl.doubtnut.com/l/_dPg9PnVqFUJ8

If y = f(x) be defined at x = ¢ and its value f(c) be equal to limit of f(x) as
z — cie.f(c)= lim f(z)

T—cC

or lim f(z) = f(c¢) = lim f(z)
T—cC z—c’t

or LHL =f(c) = RHL

then, y = f(x) is continuous at x = c.

Case Il Test of continuity at x=a

If RHL = f(a)

Then, f(x) is said to be continuous at the end point x = a

Case lll Test of continuity at x = b, if LHL = f(b)

Then, f(x) is continuous at right end x = b.

Max ([x],|x|) is discontinuous at

B.¢
Cx=nnecl

D. None of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_dPg9PnVqFUJ8

d
8.Find il if £ =cosy
dr

o Watch Video Solution

9.

(f(z) = cosz and Hi(z) = min {f(¢),0 <t < z},), <0 <z< %

s

(O§m§ g = E—w,%<m§ﬂ'>,(g(m) = sinz and Hs(x)

(9(z) = sinz and Hy(x) = max {g(¢),0 <t < z},), (0 <z<

Which of the following is true for H3(z)?

A. Continuous and derivable in [0, 7]

T
B. Continuous but not derivable at x =

T
C. Neither continuous nor derivable at x = —

D. None of the above

Answer: B

f

2

2



https://dl.doubtnut.com/l/_dPg9PnVqFUJ8
https://dl.doubtnut.com/l/_Nc7koZYRyUkA
https://dl.doubtnut.com/l/_xkC5RzgvpZae

l o Watch Video Solution

10.

(f(z) = cosz and Hi(z) = min {f(¢),0 <t < z},), (0 <z< %

T

(O§x§ T ——x,%<x<ﬂ'),(g(w) = sinz and Hs(xz) = min

2 2
(g(x) = sinz and Hy(z) = max {g(t),0 < t < x},), (o <z< g

Which of the following is true for Hs(x)?

A. Continuous and derivable in [0, 7]
) . T
B. Continuous but not derivable at x = 5
. . . ™
C. Neither continuous nor derivable at z = 5

D. None of the above

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_xkC5RzgvpZae
https://dl.doubtnut.com/l/_DX93ROY2yll3

11. Let f(x) be a real valued function not identically zero, which satisfied
the following conditions

L flz+y™"" ) = f(z) + (fw)™ ', neN,z,y are any real
numbers.

. f(0) >0

The value of f(1), is

D. (d)Not defined

Answer: B

o Watch Video Solution

12. Let f(x) be a real valued function not identically zero, which satisfied

the following conditions


https://dl.doubtnut.com/l/_LewXS8u9Fes2
https://dl.doubtnut.com/l/_E32hBmQTK9om

L flz+y™" ) = f(z) + (fw)™ ', neN,z,y are any real
numbers.
. f(0) >0
The value of f(x), is
A. 2x
B.z2 + =z + 1

C.x

D. None of these

Answer: C

o Watch Video Solution

13. Let f(x) be a real valued function not identically zero, which satisfied
the following conditions
L flz+y™" ) = f(z) + (fw)* ', neN,z,y are any real

numbers.


https://dl.doubtnut.com/l/_E32hBmQTK9om
https://dl.doubtnut.com/l/_wXcSbbunAgeF

I £7(0) >0

The value of f'(10), is

A.10

B.O

C.2n+1

D.1

Answer:

o Watch Video Solution

14. Let f(x) be a real valued function not identically zero, which satisfied
the following conditions

2n+1 2n+1
L flz+y""Y) = fz) + (f(v) ,m € N,z,y are any real
numbers.
. f(0) >0

The value of f(x), is


https://dl.doubtnut.com/l/_wXcSbbunAgeF
https://dl.doubtnut.com/l/_5NdU8koXLmQA

A. odd

B. even

C. neither even nor odd

D. both even as well as odd

Answer: A

o Watch Video Solution

d
15. Find il if £ =ysinz
dx

° Watch Video Solution

d
16.Find£ if y=a*—2f

° Watch Video Solution



https://dl.doubtnut.com/l/_5NdU8koXLmQA
https://dl.doubtnut.com/l/_dkPHVrUurS7I
https://dl.doubtnut.com/l/_ZvjNRB20PJZW

dy

1.Fi
ind Ia

if y=2x—-3

° Watch Video Solution

d
2. Find il if ¢ — ay = bz?
dr

o Watch Video Solution

L ody :
3.Find — if 10z — 4y = siny
dx

° Watch Video Solution

Exercise Matching Type Questions


https://dl.doubtnut.com/l/_DV08dLeTfreW
https://dl.doubtnut.com/l/_Rsp6PgQVdmKa
https://dl.doubtnut.com/l/_aIjZjUm6pwW5

1. Match the column.

e Column] Column I1
. x+1, if x<0
A f)= [ f at (p)  continuous
cosx, if x>0
x=0is

‘('B) For every x € R, the function (q) differentiability

glx) = sin(nﬁ[x-]zn_]), where [ x]

1+ [x
denotes the greatest integer
function, is

(€)  hix)= \/@ where {x} denotes )
fractional part function for all
xel,is

discontinuous

1

(D) k(x)= X if x# lat
e, ifx=1

(s) non-derivable

x=1is

o Watch Video Solution

Exercise Single Integer Answer Type Questions

1. Number of points of discontinuity of f(z) = tan’ z — sec? z in (0, 27)

is

° Watch Video Solution



https://dl.doubtnut.com/l/_Ob8cdJGvfYh0
https://dl.doubtnut.com/l/_cjp2STkhjghL

2. Number of points of discontinuity of the function f(z) = [a:%] , T >0,

where [.] represents GIF is

° Watch Video Solution

3. Let f(x) =x + cosz + 2 and g(z) be the inverse function of f(x),

then g'(3) equals to ... .

° Watch Video Solution

4.let f(z) = ztan "’ (:132) then find thef'(z)

° Watch Video Solution

5. Let fi(z) and fo(x) be twice differentiable functions where
F(z) = fi(z) + f2(z) and G(z) = fi(z) — fo(z), Vo € R, f1(0) = 2 an

then the number of solutions of the equation (F(z))* =



https://dl.doubtnut.com/l/_cjp2STkhjghL
https://dl.doubtnut.com/l/_q8oVtUXp0x0C
https://dl.doubtnut.com/l/_cuOG7vwUWAbJ
https://dl.doubtnut.com/l/_guFEDYIf2A5R
https://dl.doubtnut.com/l/_FYxahSWIhjdZ

° Watch Video Solution

6. Suppose, the function f(z) — f(2z) has the derivative 5 at z = 1 and
derivative 7 at = 2. The derivative of the function f(z) — f(4z) at

x = 1, has the value 10 + A, then the value of X is equal to........

° Watch Video Solution

d
7.1f y = sin 7z + cos 5z + e” then d_y
x

o Watch Video Solution

8. Let

max f(t), 0<t<az for 0<

3 2
)=z —2°+x+1 and g(z) =
() o(x) {3_% R

Then, g(x) in [0, 2] is

° Watch Video Solution



https://dl.doubtnut.com/l/_FYxahSWIhjdZ
https://dl.doubtnut.com/l/_SlWD9tPPa66P
https://dl.doubtnut.com/l/_G7FOohefg5P8
https://dl.doubtnut.com/l/_eT9FpQECpJ30
https://dl.doubtnut.com/l/_vTZpMO4Ou1W3

p %7sin71<1* {$}2)Sin71(1* {z})

- , >0
V2({z} - {=}*)
9.1f f(z) = Lk, ¢ — 0 IS continuous at
Asin ' (1—{z})cos 1 (1—{z})
0
\ A a—{=p) %

A
x = 0, then the value of sin® k + cos? (%), is.... (where {} denotes
2

fractional part of x).

o Watch Video Solution

. In a AABC, angles A B, C are in AP If

L /3 —4sin AsinC
o) =1 —Ta—¢

, then f'(x) is equal to ...

° Watch Video Solution

2. The number of points at  which the function

flz) = (z — |x|)2(1 —x + |alc|)2 is not differentiable in the interval


https://dl.doubtnut.com/l/_vTZpMO4Ou1W3
https://dl.doubtnut.com/l/_rxh6waXBIH0O
https://dl.doubtnut.com/l/_dFo0kyMYr91V

(—3,4)is

° Watch Video Solution

Exercise Subjective Type Questions

1. Check continuity and differentiabilty of f(z) = [z] + |1 — | where [ ]

denotes the greatest integer function

° Watch Video Solution

z[x] 0<z<2

( z] 2<z<3 where [.] denotes the greatest
r — €T <z

2.0f f(z) = {

integer function, then continutity and diffrentiability of f(x)

° Watch Video Solution

3. Let f be a twice differentiable function such that

f (x) = — f(z),andf' (z) = g(z), h(z) = [f(z)]* + [9(z)]*>. Find


https://dl.doubtnut.com/l/_dFo0kyMYr91V
https://dl.doubtnut.com/l/_TTaPy25syZiz
https://dl.doubtnut.com/l/_fVq3FEaOLQKx
https://dl.doubtnut.com/l/_fLS5jONV6AsX

h(10) if h(5) = 11

° Watch Video Solution

4.Afunction f: R — R satisfies the equation f(z + y) = f(z). f(y) for
all zy € R, f(x) # 0. Suppose that the function is differentiable at

z = 0and f’(0) = 2,then prove that f’ = 2f(z).

° Watch Video Solution

5. A function f:R— R satisfies the relation

f<$;_y) = %|f(«’3) + f(y) + f(0)| for all z,y € R. If f'(0) exists,

prove that f’(x) exists for all z, € R.

° Watch Video Solution

6.Let f(z +y) = f(z) + f(y) + 2zy — 1 for all real zandy and f(z) be

a differentiable function. If f'(0) =cosa, the prove that


https://dl.doubtnut.com/l/_fLS5jONV6AsX
https://dl.doubtnut.com/l/_zC0hoNXsSHnF
https://dl.doubtnut.com/l/_pC1H2q70TZZS
https://dl.doubtnut.com/l/_Z2qQWOdLLwyg

f(z) > 0Vz € R

° Watch Video Solution

1. Examine the continuity or discontinuity of the following :

(i) f(z) = [z] + [ — x]

N : z? — 1
(@) = oy

° Watch Video Solution

Exercise Questions Asked In Previous 13 Years Exam

1. about to only mathematics

A [£(c)]® + 3f(c) = [g(c)]” + 3g(c)for some c € [0, 1]1

B.[£(0)]” + f(c) = [9(e)]” + 3g(c)for some c € [0, 1]


https://dl.doubtnut.com/l/_Z2qQWOdLLwyg
https://dl.doubtnut.com/l/_xE1pKpv6Z5a5
https://dl.doubtnut.com/l/_f09l1tkPqdmk

C.IF(O)]? + 3£(c) = [g(c)]* + g(c)for some c € [0, 1

D. [f(c)]* = [g(c)]*for some ¢ € [0, 1]

Answer: A::D

o Watch Video Solution

2. let fR— R and g:R— R be respectively given

f(z) =|z| +1 and g(z) = z2 + 1).Deﬁne h: R — R by
[ max {f(z),g(z)} if <0
") = { min {f(z), g(z)} if = >0

then number of point at which h(x) is not differentiable is

o Watch Video Solution

3.Let f(z) = {x2‘(cos)%

,z#0and 0,z =0,z € R, then fis

A. differentiable both at x=0and at x=2

B. differentiable at x = 0 but not differentiable at x =2


https://dl.doubtnut.com/l/_f09l1tkPqdmk
https://dl.doubtnut.com/l/_YH2ININnCq32
https://dl.doubtnut.com/l/_OmmjWxN31G19

C. not differentiable at x = O but differentiable at x =2

D. differentiable neither at x=0 nor at x=2

Answer: B

° Watch Video Solution

4. Q. For every integer n, leta,, and b, be real numbers. Let function
f:R — R be given by a f(z) = {a, +sin7mz, f or z € [2n,2n + 1],
b, + cosmz, f or x € (2n + 1, 2n) for all integers n.

Aa, 1—b,.1=0

B.a, — b, =1

Ca,—b,,1=1

D.a,_1 _bn: —1

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_OmmjWxN31G19
https://dl.doubtnut.com/l/_SLbr4PkPIHln

5. Let f:R— R be a function such that

f(z +y) = f(z) + f(y), Vz,y € R.

A. f(x) is differentiable only in a finite interval containing zero

B. f(x) is continuous forall z € R,

C.f'(x) is constant forall z € R

D. f(x) is differentiable except at finitely many points

Answer: B::C

o Watch Video Solution

6.

if f(z) = {(—:L'

e
A. f(x) is continuous at x = — B

B. f(x) is not differentiable at x=0


https://dl.doubtnut.com/l/_SLbr4PkPIHln
https://dl.doubtnut.com/l/_2tYBWVciYDQQ
https://dl.doubtnut.com/l/_co26OF51b4k2

C.f(x) is differentiable x =1

D. f(x) is differentiable at t = —

| o

Answer: D

° Watch Video Solution

1
7. For the function f(x) = x cos Pl > lwhich one of the following is
incorrect ?
A. (a)for atleast one x in the interval [1, 00), f(z + 2) — f(z) < 2
B.(b) lim f'(z) =1
T — 00

C. (c)for all x in the interval [1, 00), f(z + 2) — f(z) > 2

D. (d)f'(x) is strictly decreasing in the interval |1, co)

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_co26OF51b4k2
https://dl.doubtnut.com/l/_xEexM83jJBPr
https://dl.doubtnut.com/l/_XFzvEmtprCEs

(z = 1)"

8. Let T) = ,0<x <2 m and n integers,
9(z) logcos™(xz — 1) 8
m # 0,n > 0and.If lim g(z) = — 1,then
z— 1+
An=1m=1
B.n=1,m=-1
Cn=2,m=2

D.n>2,m=mn

Answer: C

o Watch Video Solution

9.Let f and g be real valued functions defined on interval ( — 1, 1) such
that 9 (x) is constinous, 9(0) =0,
g’ (0) =0,g9"'(0) =0 and f(x) = g(z)sinz.

Statement | lim (g(x)cotx — g(0)cosecz) = f'’(0)

z—0

Statement Il f'(0) = g’(0)


https://dl.doubtnut.com/l/_XFzvEmtprCEs
https://dl.doubtnut.com/l/_sTu9BA3EBOjm

A. Statement | is true, Statement Il is also true, Statement Il is the

correct explanation of Statement |

B. Statement | is true, Statement Il is also true, Statement Il is not the

correct explanation of Statement |

C. Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true

Answer: B

o Watch Video Solution

10. In the following, [x] denotes the greatest integer less than or equal to

z.
Column I Column IT
A z|z| p continuous in (-1, 1)
B /|z| g differentiablein (-1, 1)
C z+ [z] r strictly increasing (-1, 1)
D |z —1]+ |z +1],in( — 1,1) s not differentiable atleast at one poin

o Watch Video Solution



https://dl.doubtnut.com/l/_sTu9BA3EBOjm
https://dl.doubtnut.com/l/_KdDQuzFgseL0

11. Check the differentiability if f(z) = min . {1, 2°, z°}.

A. f(x) is continuous everywhere
B. f(x) is continuous and differentiable everywhere
C. f(x) is not differentiable at two points

D. f(x) is not differentiable at one point

Answer: A::D

o Watch Video Solution

12. Let f(z) = ||z| — 1|, then points where, f(z) is not differentiable
is/are

AO0x1

B.£1

C.O


https://dl.doubtnut.com/l/_KdDQuzFgseL0
https://dl.doubtnut.com/l/_5etEBVC4XhGM
https://dl.doubtnut.com/l/_xvGoK5JQ1oUP

D.1

Answer: A

° Watch Video Solution

1
13. If is a differentiable function satisfying f(%) =0,Vn>1,nel

then
A (@)f(z) =0,z € (0, 1]
B.(b)f’(0) = 0 = f(0)
C. (c)f(0) = 0 but f'(0) not necessarily zero

D.(d)|f(z)| <1,z € (0, 1]

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_xvGoK5JQ1oUP
https://dl.doubtnut.com/l/_N30ZHBJNM00Z

14. The domain of the derivative of the function

) = { (tan o 18 Jal <), (50el ~ 1, it fel >

A ()R — {0}
B.(b)R — {1}
C.(R - { -1}

D.(d)R —{—1,1}

Answer: D

o Watch Video Solution

15. The left hand derivative of f(z) = [z]sin(7wz) atz = k, k € Z,is
A(— 1Dk —-1)r
B.(— 1) (k- 1r

C.(—1)*n


https://dl.doubtnut.com/l/_BheN6OZN1RJD
https://dl.doubtnut.com/l/_Y2Zo76sh1g67

D.(—1)* kr

Answer: A

° Watch Video Solution

16. Which of the following functions is differentiable at z = 07

A.(a) cos(|z]) + |z|
B. (b) cos(|z|) — |z|
C.(c) sin(|z|) + |z

D. (d) sin(|z|) — |z|

Answer: D

o Watch Video Solution

17.Forz € R, f(z) = |log, 2 — sinz| and g(z) = f(f(z)), then


https://dl.doubtnut.com/l/_Y2Zo76sh1g67
https://dl.doubtnut.com/l/_5XNmryA6GO4n
https://dl.doubtnut.com/l/_uW42vJAWBx4R

A. g is not differentiable at x =0
B. g'(0) = cos (log 2)
C.g'(0) =-cos (log 2)

D. g is differentiable at x =0 and g'(0) = - sin(log 2)

Answer: B

o Watch Video Solution

k+/ 1 0<z<
18. If the function g(X) = { *+l 0=se=3 is differentiable , then

mr+2 3<z<5

the value of K+ m is

Answer: A



https://dl.doubtnut.com/l/_uW42vJAWBx4R
https://dl.doubtnut.com/l/_xFZpyPH0IBHu

° Watch Video Solution

19. If f and g are differentiable functions in [0, 1] satisfying
f(0) =2 =g(1),9(0) =0 and f(1) = 6, then for some c € ]0, 1] (1)
2f'(c)=49'(c) @ 2f'(c)=3g"(c) B f'()=g'(c)
f'(e) =29'(c)

A.2f'(c) = g'(¢)

B.2f"(¢) = 3g’(c)

C.f'(e) =9g'(c)

Answer: D

o Watch Video Solution

. 2¢ — 1
20. The function f(z) = [z]cos 5 7w where [ ] denotes the

greatest integer function, is discontinuous


https://dl.doubtnut.com/l/_xFZpyPH0IBHu
https://dl.doubtnut.com/l/_txIWUsvbeVGX
https://dl.doubtnut.com/l/_kcQf56t47TTG

A. continuous for every real x

B. discontinuous only at x=0

C. discontinuous only at non-zero integral values of x

D. continuous only at x =0

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_kcQf56t47TTG

