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METHODS OF DIFFERENTIATION

Single Correct Answer Type

1. The right hand derivative of f(x) = [z]tanmzatz = 7 is (where []

denotes the greatest integer function) 0 b. 77 c. — 77 d. none of these

A.O0
B.7m
C.— 7w

D. None of these

Answer: B


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_xSO0ldP12SFI

° Watch Video Solution

2. If flz —y) = f(z). 9(y) — f(v)- 9() and
gz —y) = g(z). 9(y) + f(x). f(y) for all z € R . If right hand

derivative at = 0 exists for f(z). Find the derivative of g(x) at z =0

B.O
C.1

D. none of these

Answer: B

° Watch Video Solution

d
3.1f ze™ — y = sin® z then d—yatx=0is
x

A.O



https://dl.doubtnut.com/l/_xSO0ldP12SFI
https://dl.doubtnut.com/l/_B36v9H8CEpE2
https://dl.doubtnut.com/l/_i7CuXSrVSEai

B.1

C.—1

D. none of these

Answer: B

o Watch Video Solution

4, Let f,g and h are differentiable functions. If
f(0) =1;9(0) = 2; h(0) =3 and the derivatives of theirpair wise
products at z = 0 are (fg)'(0) = 6;(gh)’(0) =4 and (hf)'(0) =5
then compute the value of (fgh)'(0).

A.2

B.4

C.8

D. 16


https://dl.doubtnut.com/l/_i7CuXSrVSEai
https://dl.doubtnut.com/l/_B35bnGD3r4jP

Answer: C

° Watch Video Solution

5. If for a continuous function
£, £(0) = £(1) = 0, £'(1) = 2andy(z) = f(e)e/(*) , then y'(0) is
equal to a.1b. 2 c. 0 d. none of these

Al

B. 2

C.o0

D. none of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_B35bnGD3r4jP
https://dl.doubtnut.com/l/_0HqpnIDOKOu6

1—=z 1-—
6. The derivative of cos| 2tan~',/—— ) — 2cos " v w.rt. X
1+x 2

is

1
Al— —
V1— 22
1
B.1— ——
V1+ x?
1
C.2—
1— z2
1
D.2 — ———
V14 2
Answer: A

o Watch Video Solution

2

zw 1 s 2
7. If sz—i—E:c\/x +1—|—1n\/:r:—|— x4+ 1 then the value of

xy +logy’is

Ay


https://dl.doubtnut.com/l/_g4rfyQG9u14u
https://dl.doubtnut.com/l/_XJFQMBJ8D9XS

C.o

D. —2y

Answer: B

o Watch Video Solution

8. Let g(z) = f(x)sinz, wheref(z) is a twice differentiable function on

( — 00, 00) such that f( — 7) = 1. The value of |g | equals

Al

B.2

D.O

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_XJFQMBJ8D9XS
https://dl.doubtnut.com/l/_cerb9YIgkJdR
https://dl.doubtnut.com/l/_0e3wWhRQ1CjX

log, (log, =
9.1f f(z) = %,then f(x)atx =eis

A0

B.1

D.1/e

Answer: D

o Watch Video Solution

10. Let g(z) = '@ andf(z +1) =z + f(z)Vz € R. If

! 1 11
L) 93 L1
n € l™ then — = 2 1_|_§_|__+ 4+ =
fd) o) v
2 2

1 1 1
2(1+ 5+ =+ n1

3 5 2n —1



https://dl.doubtnut.com/l/_0e3wWhRQ1CjX
https://dl.doubtnut.com/l/_EqslJQMG1cFz

D.1

Answer: C

° Watch Video Solution

11.di[cos_1(x\/5 — \/(1 — x)(l — xz))] —

Z

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_EqslJQMG1cFz
https://dl.doubtnut.com/l/_WhGDO6xtk2KR

d
12.1ft(1 + 2°) = = and z° + ¢ = y, then at z = 2 the value of d_y is
T

equal to

24
A —
5
101
B. —
125
488
C.—
155
358
D. —
125

Answer: C

° Watch Video Solution

, 14+t 3 2 dy \° dy
B.ifz = 5 YT 5n ?satlsﬁesf(a:)~{%} —1+%then
f(z) is:

Ax

22
1+ X2


https://dl.doubtnut.com/l/_QPm6XkGIuX0E
https://dl.doubtnut.com/l/_dkQyaL6XZlES

D.x — —

Answer: A

° Watch Video Solution

d
14. Let y = z® — 8z + Tandz = f(t)- Ifd—:lt/:2andx:3at t =0,

dzx

. 19 2
7 att = O is given by 1(b) 5 (c) To (d) none of these

then

Al

D. None of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_dkQyaL6XZlES
https://dl.doubtnut.com/l/_gnoyKl8uz8HN

15. If © =sec —cosf and y =sec"fd — cos" 6 then

2
(2* +4) (%) = n?(y* +4)
A.8
B. 16

C.64

D. 49

Answer: C

show that

o Watch Video Solution

16. The derivative of the function

represented parametrically as

=2t = |t|,y = t> + t}|t|a = Ois a.-1b.1c. 0 d. does not exist

A —1

B.O

C.1


https://dl.doubtnut.com/l/_YTxDdgkDkoSJ
https://dl.doubtnut.com/l/_NxZL4966Igf1

D. does not exist

Answer: B

° Watch Video Solution

1
17 If y=tan ! L and x = sec ! <—),
V1—u? 2u? —1

1 1 dy
ve |0,— |U[—,1],provethat2— +1=0.
V2 V2 dz

Ay

C.0

D.1

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_NxZL4966Igf1
https://dl.doubtnut.com/l/_zhMSJXoLWCgP

—4
18. The differential coefficient of sin ! ( deosz sE ) is—2b.—1c

VAL
1d.2

C.1

D.2

Answer: D

o Watch Video Solution

d
19.2y = (z + y)6nandd—y = %the N = 1b2c.3d.4
T

Al
B.2

C.3


https://dl.doubtnut.com/l/_5nzQvidQB7UJ
https://dl.doubtnut.com/l/_Lh3mkRMbCWI3

D.4

Answer: B

° Watch Video Solution

d
20.Ifz +y = 3e2thed—(:r:y) =0f or z = e’b.e®c.ed.2e?
T

D. 2¢2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Lh3mkRMbCWI3
https://dl.doubtnut.com/l/_AdV3RZ0fjhgR

21 1f f(z) = (z — 1)z — 2)2%) (z — 3)3(%) (2 — 100)', then

f(1o1)
F(1on)

the value of

A. 5050

B. 2575

C.3030

D. 1250

Answer: A

o View Text Solution

— . i
22. The function f: RR satisfies f(:z:2)f = f'(z)f (a:2) for all real z-

Given that f(1) = 1 and f' = 8, then the value of f'(1) + f'is2b.4c.

6d.8

A2

B.4


https://dl.doubtnut.com/l/_YjWlmKCRZOBl
https://dl.doubtnut.com/l/_z43ZgklQoTLr

C.6

D.8

Answer: C

° Watch Video Solution

23. The second derivative of a single valued function parametrically
represented by x = ¢(t) and y = ¥(t) (where ¢(t) and ¥(t) are
different function and ¢’ (t) # 0) is given by

v (B )G

dxz?

<
CIEREIE
<

dz?
d’y (ﬁ_f) (ii) _%<%)
dz® dz\?
(%)
) 2
ey () (&) - (3)(&)
(

dz?


https://dl.doubtnut.com/l/_z43ZgklQoTLr
https://dl.doubtnut.com/l/_LTDtKxlCTX1v

Answer: A

° Watch Video Solution

d2
24.For the curve sinz + siny = 1 lying in first quadrant. If lim :L'O‘—:Z

exists and non-zero than 2o =

A3

B.4

C.5

D.1

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_LTDtKxlCTX1v
https://dl.doubtnut.com/l/_dxieTVISXueg
https://dl.doubtnut.com/l/_uho5Gx6NDBai
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Answer: C

° Watch Video Solution

26. If f(1)=3,f(1)=2,f"(1) =4, then (f )''(3) = (where

f! =inverse ofy = f(x))

A1l

; 1
"9
C.—2

D. None of these

Answer: B


https://dl.doubtnut.com/l/_uho5Gx6NDBai
https://dl.doubtnut.com/l/_pUr76iDfmAEB

° Watch Video Solution

xt . — 12k 6

27. If the third derivative of is + ,
(z-1D@-2)  (z-2* (z-1*

then the value of k is

A.2
B.4
C.8

D.16

Answer: C

o Watch Video Solution

8|

d? d ?
28.(a + bx)e* = x,Prove that :1:3—?; = (a:—y - )
dz dz


https://dl.doubtnut.com/l/_pUr76iDfmAEB
https://dl.doubtnut.com/l/_32kWQlvvtzcp
https://dl.doubtnut.com/l/_ftZP35Yn9I0I

Answer: B

2. If R = = , thenR?/3 can be put in the form of
y
1 a2 1 1
2/3 T 2/3 b. 2/3
@7 @) ERC
:L’2 dy2 C'le dy2
2 N 2 q 1 1
a2y \2/3 2a\2/3 @y \2/3 [\ 2/3
CRCENCNT
A 1 N 1
a2\ 2/3 2y \2/3
(&) (&
8 1 N 1
d2y 2/3 a2y 2/3
(&) (&
2 2
C +



https://dl.doubtnut.com/l/_ftZP35Yn9I0I
https://dl.doubtnut.com/l/_dkzW3MMOwwvV

Answer: A

° Watch Video Solution

30.z = 2cost — cos2t,y = 2sint — sin2¢

A1/2
B.5/2
C.—3/2

D. 2

Answer: C

o Watch Video Solution

1 d?
3Ify —y = 2:c,then<a:2 — —>—y +


https://dl.doubtnut.com/l/_dkzW3MMOwwvV
https://dl.doubtnut.com/l/_DOBDDrzmNBFO
https://dl.doubtnut.com/l/_WeHDup5gCdjK

N w >
n ©ole w|le <
\]|c¢ I |

o

Answer: C

o Watch Video Solution

32. Let flz) = @whenx # 0 and f(0) = 0. If
g(0) = g’ (0) = 0andg® = 17 then f(0) = 3/4b.—1/2¢c.17/3d.17/2
A.3/4
B.—1/2
C.17/3

D.17/2

Answer: D



https://dl.doubtnut.com/l/_WeHDup5gCdjK
https://dl.doubtnut.com/l/_xalWa1beoYnz

o Watch Video Solution

—
33. Let f:(—00,00)0,00 be a continuous function such that

fl+y) = f(x) + f(y) + f(2)f(y), Vo € R Also f'(0) =1. Then

[£(2)] equal ([.] represents the greatest integer function) 5b.6 c.7d. 8

A5
B.6
C.7

D.8

Answer: B

o Watch Video Solution

34. Let fiR—R be a function satisfying
f(z +y) = f(z) = Mzy + 3z®y*forall z,y € R

If f(3)=4 and f(5)=52, then f'(x) is equal to


https://dl.doubtnut.com/l/_xalWa1beoYnz
https://dl.doubtnut.com/l/_znzplgNTNXXs
https://dl.doubtnut.com/l/_USiqgJmFmBd8

A. 10z

B. —10x

C. 20z

D. 128z

Answer: B

o Watch Video Solution

e
35. A functionf: R1, oo satisfies the equation
flzy) = f(=)f(y) — f(z) — f(y) + 2. If differentiable on

flz) -1

R — {0}andf(2) = 5, f'(z) = MthenX = 2" f(1) b.3f'(1) .

1 ! !
SF W)

A 25 (1)
B.3f’(1)
c=f1)

2

D. f'(1)


https://dl.doubtnut.com/l/_USiqgJmFmBd8
https://dl.doubtnut.com/l/_p0hhuIvcd77Z

Answer: D

o Watch Video Solution

36. Let fle+ y; — /@) = f(y)2— ¢ + zy for all real zandy. If f(z) is

differentiable and f'(0) exists for all real permissible value of a and is

equal to v/5a — 1 — a® Then f(z) is positive for all real = f(z) is
negative for all real z f(xz) = 0 has real roots Nothing can be said about
the sign of f(z)

A. f(x) is positive for all real x

B. f(x) is negative for all real x

C. f(x)=0 has real roots

D. nothing can be said about the sign of f(x)

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_p0hhuIvcd77Z
https://dl.doubtnut.com/l/_oNtVYqZkK5Ps
https://dl.doubtnut.com/l/_7hCBonXXA8ka

37.Letf(3) = 4 and f'(3) = 5.Then lim3 [f(z)] (where [.] denotes the

greatest integer function) is

A3
B.4
C.5

D. non-existent

Answer: D

o Watch Video Solution

38. Let f(x) be a function which is differentiable any number of times and
f(22* — 1) = 22°f(z), Vz € R. Then F2010) () = (Here

£ (2) = n' order derivative of f at x)

B.1


https://dl.doubtnut.com/l/_7hCBonXXA8ka
https://dl.doubtnut.com/l/_YZjhYre6L4kZ

C.0

D. data is insufficient

Answer: C

° View Text Solution

39. If f@)=|(z—-b* (-1 1 then

B.2
C.3

D. None of these

Answer: C

[ e


https://dl.doubtnut.com/l/_YZjhYre6L4kZ
https://dl.doubtnut.com/l/_V65CiaqNUrPW

[ W Watch Video Solution J

fz)  f(z)
40. Suppose ‘f”(m) (2)

differentiable function with f’(x) # 0 and satisfies f(0) = 1 and f'(0) = 2

) —1
then lim L is
z—0 i

=0 where f(x) is continuously

A1
B.2
C.1/2

D.O

Answer: B

o Watch Video Solution

41. A nonzero polynomial with real coefficient has the property that
-
f(z) = f'(z)f (z) If ais the leading coefficient of f(z), then the value

of1/2a)is


https://dl.doubtnut.com/l/_V65CiaqNUrPW
https://dl.doubtnut.com/l/_JxR87eGhXxrS
https://dl.doubtnut.com/l/_72RZQkck8d5C

Al/3

B.6

D.1/18

Answer: D

o Watch Video Solution

%
42.1f ' f’ is an increasing function from RR such that f® > Oandf '

2 (@)

5 s <0b. >0c. =0d.cannot be determined
dzx

exists then

AltoO
B.gtO
C.O

D. cannot be determined

Answer: A


https://dl.doubtnut.com/l/_72RZQkck8d5C
https://dl.doubtnut.com/l/_OGlXItQLIbQb

o Watch Video Solution

43. Vertices of a variable acute angled triangle ABC lies on a fixed circle.
Also a, b, c and A, B, C are lengths of sides and angles of triangle ABC,

respectively. If 1, s and x5 are distances of orthocentre from A, B and

dz L dxs L dxs i
da db de

C, respectively, then the maximum value of <

A3
B.—3,/3
C.\/3
D.3./3

Answer: B

o View Text Solution

44.1n a question a student was given to find the derivative of the product

of two functions fandg. The student y misstate thought (fg)' = f'g’


https://dl.doubtnut.com/l/_OGlXItQLIbQb
https://dl.doubtnut.com/l/_tpoJKgoxVI4L
https://dl.doubtnut.com/l/_7goHMXogqXQp

for his question f(z) = z* and he got the correct answer. Given that
1
g(4) = 1. Then which of the following is false? g(5) = 3 b. f'(z) < 0c

f(0) < 0d.none of these

A g(5) = %
B.f'(z) <0
C.f(0) <0

D. None of these

Answer: A

o Watch Video Solution

45. f is a strictly monotonic differentiable function with

1 2:132
f/(w) = ———— If g is the inverse of f, then ¢* = ——— b
VIta Wit o
2¢%(z 3 2
2,/1+¢%(x) 2 V1+ 3
3z
A.


https://dl.doubtnut.com/l/_7goHMXogqXQp
https://dl.doubtnut.com/l/_Dt0qGzgniS4g

39%(z)
2¢/1+ g%(x)

B.

3
C 592(53)

2112

V1423

D.

Answer: C

o Watch Video Solution

—+
46. Suppose f:RR be a differentiable function such that

3f(z +y) = f(z)f(y) Vo, y € R with f(1) = 6. Then the value of f(2)

is6b.9c. 12d.15

A 6

B.9

D.15

Answer: C

| 1


https://dl.doubtnut.com/l/_Dt0qGzgniS4g
https://dl.doubtnut.com/l/_Nj1vLgT2z9Kz

| o Watch Video Solution

Multiple Correct Answer Type

1 24+1 d 1
1. Ify=cosl\/ R then—yisequa<o —, € R

21+ 22~ dx 2(1 + 2?)

1
, < 0(d) ——,x<0
v ()2(1+m2) v

) 5 e
A1
" 2(1 + z2)
B 1
" 2(1 + z2)
C;
" 2(1 + z2)
D1
S 2(1 + z2)

, T € R

,x >0

,x <0

,x <0

Answer: B::D

° Watch Video Solution



https://dl.doubtnut.com/l/_Nj1vLgT2z9Kz
https://dl.doubtnut.com/l/_lz6wthiCCPKy

2. Suppose that f(x) is differentiable invertible function
f'(z) # Oandh'(z) = f(z). Given that f(1) = f'(1) =1,h(1) =0
and g(z) is inverse of f(z) . Let G(z) = z°g(z) — zh(g(z))Vz € R.
Which of the following is/are correct? G'(1) = 2b. G’ (1) = 3 cG" = 2

d.G!' =3

A.G"(1)=2

B.G'(1)=3

C.G"(1)=2

D.G"(1)=3

Answer: A::D

o Watch Video Solution

3. A curve parametrically given by

d
z=t+t> and y=1t?, where t € R. For what vlaue(s) of t is d_y =
x

?


https://dl.doubtnut.com/l/_rNIJAumlhJgR
https://dl.doubtnut.com/l/_Y0rRjwmff3x7

W =

C.3

D.1

Answer: A::D

o Watch Video Solution

og (logz ) d
4.Ify:w(1°g””)lglg ,then—yis
dr

>

'7' alte 8|

(lnaclog’”_l) + 2lnzIn(lnz)
(log )¢ °8%) (2]10g(log z) + 1)
Inz)? —|—21n(1n:c)]

1
Y —(2log(logz) + 1)
T

o
8|
._

Answer: B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_Y0rRjwmff3x7
https://dl.doubtnut.com/l/_hgNtMhtr7ou4

n

5. f y=e “cosz and y, + k,y = 0 where yn = y and k, are
x

constant n € N then

A. k4 = 4

C.ki2 =20

D.kig = — 24
Answer: A::B

o Watch Video Solution

6.If y = y(z) and it follows the relation e™ + ycosz = 2, then find (i)

y’(0) and (i) y(0).


https://dl.doubtnut.com/l/_hgNtMhtr7ou4
https://dl.doubtnut.com/l/_OoYpo6IIcuoV
https://dl.doubtnut.com/l/_jALTcyoBZfG6

Answer: A::B

o Watch Video Solution

7. A twice differentiable function f(x)is defined for all real numbers and
satisfies the following conditions f(0) = 2; f'(0) — — 5 and f(0) = 3.
The function g(z) is defined by g(z) = e + f(z)Va € R, where 'a' is

any constant If g’ (0) + g(0) = 0. Find the value(s) of 'a

Al



https://dl.doubtnut.com/l/_jALTcyoBZfG6
https://dl.doubtnut.com/l/_lALhC6MqffDu

| ¥ vvatcn video solution



https://dl.doubtnut.com/l/_lALhC6MqffDu

