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BOOKS - CENGAGE MATHS (ENGLISH)

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/_EwtkxwLtAB9s

° 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 handed

derivative at x=0 exists for f(x) find the derivative of g(x) at x =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/_EwtkxwLtAB9s
https://dl.doubtnut.com/l/_0UIbArKO2yIb
https://dl.doubtnut.com/l/_EEaf6f0FayFw

B.1

c.—-1

D. none of these

Answer: B

o Watch Video Solution

4. about to only mathematics

A2

B.4

C.8

D.16

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_EEaf6f0FayFw
https://dl.doubtnut.com/l/_S9KquIESnYdn
https://dl.doubtnut.com/l/_EMr0EyvaKUeC

5. If for a continuous function

£, (0) = f(1) =0, f'(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

o Watch Video Solution

L 1 /1= 4 11—z .
6. The derivative of cos| 2 tan 1= — 2cos 5 w.rt. X is
Al 1
' V1 — 2
1
B.1 - —
V1 + x2
1
C.2—


https://dl.doubtnut.com/l/_EMr0EyvaKUeC
https://dl.doubtnut.com/l/_fDBCWXpypNRv

1
V1+ x?

D.2 —

Answer: A

° Watch Video Solution

2 1 . —
7. If y:%+5m\/x2+1—|—ln\/w+ z? + 1 then the value of

xy' + logy’ is
Ay
B. 2y

C.o

D. —2y

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_fDBCWXpypNRv
https://dl.doubtnut.com/l/_yxRzRqwraKyq

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

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

Al

B.2

D.O

Answer: C

° Watch Video Solution

log_(log, x
9.If f(z) = M then f'(z) atx=eis
log, =
A.0
B.1


https://dl.doubtnut.com/l/_9Q0AWNRzY2Yv
https://dl.doubtnut.com/l/_mNGgrSM1Uceo

D.1/2

Answer: D

° Watch Video Solution

10. Let g(z) = P andf(z +1) =z + f(z)Vz € R If
1 1
L d(ers) 9'(3) 111
n €17, then — = 201+ =2+ =2+ + =
1 2 3 n
o(nr3) o3
1 1 1
2114+ =+ = 1
<+3+5+2n—1)"
1 1
A2<1+—+—+ +_>
2 n
B.2|1+ — + —
<+3+5+ +2n—n)
Cn
D.1
Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_mNGgrSM1Uceo
https://dl.doubtnut.com/l/_Sv2riBwTCUr3

"-%[C"S‘l(wﬁ‘ Ja-a0-a))]| - \/11—7:,;2 - wﬁ
1

-1 1 1 1
- + 0b.1/4c
V1— 22 2Wx —x? /1 — 2 2 —x2 /1 — x2

—1/4d.none of these

1 1
A. —
V1—z2  2y/z — 22
B —1 1
' V1 —x2 2V — x2
1 1
C. +
V1 — 22 2V — x2
1
D. ——
V1 — 2
Answer: B

o Watch Video Solution

d
12. Ift(l + 1:2) —z and 22 + ¢ = y, then at £ = 2 the value of % is

equal to

A2
)

B 101
1125


https://dl.doubtnut.com/l/_q5nZPtF5ou6M
https://dl.doubtnut.com/l/_gDLoUfBldBrz

488
" 125

b 358
1125

Answer: C

o Watch Video Solution

1+t 3

13.ifx =
3 2t2

f(z)is:

Answer: A

2
N

. dy\’ dy
satisfies f(z) - ¢ — ¢ =1+ —— then
dx dx

° Watch Video Solution



https://dl.doubtnut.com/l/_gDLoUfBldBrz
https://dl.doubtnut.com/l/_8CbThUMS3nyd
https://dl.doubtnut.com/l/_L32H54ZCJTX9

d
14. Let y = z° — 82 + Tandx = f(t)- Ifd—?tJ:2and:c:3att:O,
th “ tt=0isgi by 1 (b) 19() 2 (d) fth
en — att = Qs given — (¢) — (d) none of these
dt sven YT 5 9 19
A1l
8 19
T2
2
C. —
19

D. None of these

Answer: C

o Watch Video Solution

15. If z =secf —cosf and y =sec"d — cos"f then show that
(z* +4) (Z—z)z =n’(y* + 4)

A8

B.16

C.64


https://dl.doubtnut.com/l/_L32H54ZCJTX9
https://dl.doubtnut.com/l/_mB4Jf4Mw29Mi

D. 49

Answer: C

° Watch Video Solution

16. The derivative of the function represented parametrically as

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

B.O
C.1

D. does not exist

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_mB4Jf4Mw29Mi
https://dl.doubtnut.com/l/_1sgioa8VXnWf

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

e o LYo (L1 that2 % 11— 0
u y — ——, 1], prove that 2— = 0.
V2 V2 dz

Ay
B. xy
C.o

D.1

Answer: C

o Watch Video Solution

5 —4
18. The differential coefficient of sin " ( cosx sE ) is—2b.—1c

V4l

1d.2


https://dl.doubtnut.com/l/_2nPBUfrJtATL
https://dl.doubtnut.com/l/_vGzWXxtM1JRV

C.1

D.2

Answer: D

o View Text Solution

d
9.2y = (x + y)6nandd—y = %the N = 1b2c.3d.4
z

Al
B.2
C.3

D.4

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_vGzWXxtM1JRV
https://dl.doubtnut.com/l/_1h0ZLnqJGIRF

d
20.Ifx +y = 3ezthed—(my) =0f or x = e*b.ef c.ed.2e?
x

D. 2¢2

Answer: B

o Watch Video Solution

21 1f f(z) = (¢ — 1)z —
f(101)
Faon)

the value of

A. 5050

B. 2575

C.3030

2)2(99) (l’ .

3)3(9%) (2 — 100)'°, then


https://dl.doubtnut.com/l/_NOtI5PCLjKBY
https://dl.doubtnut.com/l/_h7LwNxVkL6RH

D. 1250

Answer: A

° Watch Video Solution

!

. = 2\ #° / 2
22. The function f: RR satisfies f(z°)f = f'(z)f (z°) for all real z.

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

6d.8

A2
B.4
C.6

D.8

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_h7LwNxVkL6RH
https://dl.doubtnut.com/l/_GDGMHAC4xLYb
https://dl.doubtnut.com/l/_LbXjCUqnwWFu

23. The second derivative of a single valued function parametrically
represented by z = ¢(t) and y = ¢¥(t) (where ¢(t) and ¥(t) are

different function and ¢’ (¢) # 0) is given by

ey (8)(F) (%)(&)
(%)
)
(

d?y (j%) (%l

dz?

d%z dy dz d2y
ey ()& - %(%)
)

dt

d’z dy
2y (%)@

" dz?

Answer: A

o Watch Video Solution

d2
24.For the curve sinz + siny = 1 lying in first quadrant. If lim m“—y

exists and non-zero than 2o =


https://dl.doubtnut.com/l/_LbXjCUqnwWFu
https://dl.doubtnut.com/l/_4dX5P8CrdDm8

A3

B.4

C.5

D.1

Answer: A

o Watch Video Solution

Answer: C

| o WMl L\ dan C Al ikl mn



https://dl.doubtnut.com/l/_4dX5P8CrdDm8
https://dl.doubtnut.com/l/_A48XH8FNBvkZ

L yYvdalillil VIUCV JViuLivii )

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

f~! =inverseofy = f(z))

A1
5 1
)
C.—2

D. None of these

Answer: B

° Watch Video Solution

27. If the third derivative of is I T
(z-D(-2) (z-2)" (z—1)

x? — 12k 6
+
then the value of k is

A.2


https://dl.doubtnut.com/l/_A48XH8FNBvkZ
https://dl.doubtnut.com/l/_1gqMzc2yvmeX
https://dl.doubtnut.com/l/_F3ICIaVnGJCp

B.4

C.8

D.16

Answer: C

° Watch Video Solution

v ,d%y dy ?
28.1f (a + bz)e* = z,Prove that — =|z= -y

dx
d 2
A. <_y +ac)

Yy

B -
(xd y)

dy
(%)

dy

D. -
<‘” dz >

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_F3ICIaVnGJCp
https://dl.doubtnut.com/l/_VR8e7oERlRl6

, thenR?/3 can be put in the form of

1 1 1 1
+ b. —

(dQ_y 2/3 <d2_$)2/3 <@)2/3 <d2—x)2/3
da’ dy? da’ dy’®

2 2 1 1

d.
dz? dy2 dz? dy2

Answer: A

o Watch Video Solution

2

d T
30.If x = 2cost — cos2t, y = 2sint — sin2t, find d_g att = Bl
x


https://dl.doubtnut.com/l/_2wJuVbmOD5G0
https://dl.doubtnut.com/l/_SR7xySFYEOFf

A1/2
B.5/2
C.—3/2

D. 2

Answer: C

° Watch Video Solution

1) d?
31. |fy3 — Yy = 2£L’, then<w2 — E) d—;; +x
Ay
Y
B. =
3
Y
C. —
9
Y
D. —
27
Answer: C

I ° Watch Video Solution



https://dl.doubtnut.com/l/_SR7xySFYEOFf
https://dl.doubtnut.com/l/_MwkIRs1WtltS

32. Let flz) = Ewhenm # 0 and f(0) = 0. If

g(0) = ¢’ (0) = Oandg® = 17 then f'(0) = 3/4b. —1/2 c. 17/3 d.
17/2

A3/4

B.—1/2

Cc.17/3

D.17/2

Answer: D

o Watch Video Solution

—
33. Let f:(—o00,00)0,00 be a continuous function such that

flz +y) = f(z) + f(y) + f(z)f(y), Vz € R Also f’(0) =1. Then

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


https://dl.doubtnut.com/l/_MwkIRs1WtltS
https://dl.doubtnut.com/l/_ZsbhgX9GtWLr
https://dl.doubtnut.com/l/_sMPshNhvm3qT

A5

B.6

C.7

D.8

Answer: B

o Watch Video Solution

34. Let f:R— R be a function satisfying
f(z +y) = f(z) = dzy + 3z®y*forall z,y € R
If f(3)=4 and f(5)=52, then f'(x) is equal to

A. 10z

B. —10z

C.20x

D. 128z


https://dl.doubtnut.com/l/_sMPshNhvm3qT
https://dl.doubtnut.com/l/_av3pduU1oKLc

Answer: B

° Watch Video Solution

—
35. A functionf: R1, oo satisfies the equation
flzy) = f(z)f(y) — f(z) — f(y) + 2. If differentiable on
R . ! . f(:L') -1 Y !

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

1 ! !
S5 W)

A 25 (1)

B.3f"(1)

1

C.Ef’(l)

D. f'(1)

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_av3pduU1oKLc
https://dl.doubtnut.com/l/_QBBM5cA0spq6

36. Let fl@ + y; ~ /(=) = f(y)2— : + zy for all real zandy. If f(x) 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  f(x) = 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

° Watch Video Solution

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

greatest integer function) is


https://dl.doubtnut.com/l/_xrC2VOgs0O9Z
https://dl.doubtnut.com/l/_TPlCxA02elDQ

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

7 (z) = n' order derivative of f at x)

B.1
C.0O

D. data is insufficient


https://dl.doubtnut.com/l/_TPlCxA02elDQ
https://dl.doubtnut.com/l/_smUo5ztmy515

Answer: C

° Watch Video Solution

(z —a)* (z —-a)3 1
39, If f@)=|(z-b" (z-b)° 1
(z —¢)* (z ——c)3 1
(x—a)' (z—a)? 1
f'(z) = Al (z —b)* (2 —b)? 1| Find the value of A
(x—¢)' (z—¢)? 1

Al
B.2
C.3

D. None of these

Answer: C

then

o Watch Video Solution



https://dl.doubtnut.com/l/_smUo5ztmy515
https://dl.doubtnut.com/l/_eVoLOskqPjVj

f(z)

"(x
40. Suppose ‘;(( )) =0 where f(x) is continuously
x

f'(z)
differentiable function with f’(z) # 0 and satisfies f(0) = 1 and f'(0) = 2
z)—1
then lim L is
z—0 Z

Al

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 (x) If ais the leading coefficient of f(x), then the value

of1/2a)is

Al/3


https://dl.doubtnut.com/l/_AhiF3w3LXXQs
https://dl.doubtnut.com/l/_z1MCAGfAWVqX

B.6

D.1/18

Answer: D

° Watch Video Solution

_>
42.1f '’ is an increasing function from RR such that f > Oandf ~*

2 ')

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

exists then

Alto
B.gtO
C.0

D. cannot be determined

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_z1MCAGfAWVqX
https://dl.doubtnut.com/l/_HZWPt504uJdF

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, x2 and x3 are distances of orthocentre from A, B and

d$1 d$2 dmg .
da " ab " de )"

C, respectively, then the maximum value of (

A -3
B.—3v/3
C.v/3
D.3./3

Answer: B

o Watch Video Solution

44.In 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’

for his question f(z) = z® and he got the correct answer. Given that


https://dl.doubtnut.com/l/_HZWPt504uJdF
https://dl.doubtnut.com/l/_hD2nHyReIBeY
https://dl.doubtnut.com/l/_sjIba9L5vYGg

1
g(4) = 1. Then which of the following is false? g(5) = 3 b. f'(z) <0c.

f(0) < 0d.none of these

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/(%’) = ———— If g is the inverse of f, then ¢* = ——— b
VIta Wt

2¢%(z 3 2
2,/1+¢%(x) 2 V1+ 3

A 3z

PN
5 39°(x)



https://dl.doubtnut.com/l/_sjIba9L5vYGg
https://dl.doubtnut.com/l/_e5yyvgd8mj70

D.

V14 a3

Answer: C

° Watch Video Solution

5+
46. Suppose f:RR be a differentiable function such that
3f(x +y) = f(x)f(y) Y,y € R with f(1) = 6. Then the value of f(2)

is6b.9c.12d.15

A.6

B.9

D.15

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_e5yyvgd8mj70
https://dl.doubtnut.com/l/_8ofEcJW3zqPw

Multiple Correct Answer Type

1 241 d 1
1. Ify:cos_l\/ R ,then—yisequa< o —,c € R

21 + 22 dx 2(1 4 z2)

1 1 1
b) —m 2 >0 ——, 2 <0(d) ——, 2z <0
O i " Yy gy

1
Aty el
B L
S 2(1 + z2)
c_ L
" 2(1 + z2)
b 1
C2(1 + z2)

,x >0

,x <0

,x <0

Answer: B::D

° Watch Video Solution

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


https://dl.doubtnut.com/l/_8ofEcJW3zqPw
https://dl.doubtnut.com/l/_vJLIHpKybPy3
https://dl.doubtnut.com/l/_esOW9eE1Op0A

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
3 2 . dy

z=t+t and y =1, where t € R. For what vlaue(s) of t is - T
x

?

B.2

C.3


https://dl.doubtnut.com/l/_esOW9eE1Op0A
https://dl.doubtnut.com/l/_5LTBXhzZPW2m

D.1

Answer: A::D

° Watch Video Solution

og (log, = d
4.Ify = g (log) =% ), then —yis
dr
A %(Inmk’gw—l) + 2lnzIn(lnz)
Yy 1 log (logx) 1 1
B. —(logz) (2log(logz) + 1)
[(lna}) —|—21n(1n:c)}
y logy
D. 7 Toga (2log(logz) + 1)
Answer: B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_5LTBXhzZPW2m
https://dl.doubtnut.com/l/_xJkq2qlLJvL7

n

5.1f y=e “cosz and g, +kay =0 where yn = ——5 and k, are

constant n € N then
Aks=14
B.kg = — 16
C. ki =20

D. k16 = —24

Answer: A::B

° Watch Video Solution

6.If y = y(x) and it follows the relation ™ 4 ycos z = 2, then find (i)

y'(0) and (ii) y(0).


https://dl.doubtnut.com/l/_ezQoyldGPfQZ
https://dl.doubtnut.com/l/_qymAOUSDWXEh

Answer: A::B

° 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)Vz € R, where 'a is

any constant If g’ (0) 4+ g(0) = 0.Find the value(s) of 'a

A1l

Answer: A::D

o Watch Video Solution



https://dl.doubtnut.com/l/_qymAOUSDWXEh
https://dl.doubtnut.com/l/_YxzgPmMcJ32w




