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MONOTONOCITY AND NAXINA-MINIMA OF
FUNCTIONS

Single Correct Answer Type

1. If z € (0,7/2), then the function

f(xz) = zsinz + cosx + cos® z is

A.increasing

B. Decreasing


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

C. Neither increasing nor decreasing

D. None of these

Answer: B

° Watch Video Solution

2. The function f: (a, c0) — R where R denotes the range
corresponding to the given domain, with rule

f(z) = 2z — 3z* + 6, will have an inverse provided

N
S

IA
o


https://dl.doubtnut.com/l/_QwheGfgnUoUy
https://dl.doubtnut.com/l/_ebWvJkyT8vxE

Answer: D

° Watch Video Solution

3. Let f(z) =1 —z — 2°Values of x not satisfying the
inequality, 1 — f(z) — f3(z) > f(1 — 5z)

A (—2,0)

B. (2, 00)

C.(0,2)

D. None of these

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_ebWvJkyT8vxE
https://dl.doubtnut.com/l/_rXSSknwGW7qw
https://dl.doubtnut.com/l/_kuArXgQqt6zh

4. If g(z) = 2f(22° — 32%) + f(62® — 42> — 3)Vz € R
and f'’(z) > 0Vx € R then g(x) is increasing in the

interval

Answer: B

O Watch Video Solution

5. Find the set of all values of the parameter 'a’ for which the

function,


https://dl.doubtnut.com/l/_kuArXgQqt6zh
https://dl.doubtnut.com/l/_McCme2Jc1Qvb

f(z) = sin2z — 8(a + b)sinz + (4a® + 8a — 14)z
increases for all £ € R and has no critical points for all

a € R.
A.(—oo, — /5, —2)
B. (1, 00)

C. (v/5, )

D. None of these

Answer: B

O Watch Video Solution

6. if f(x) = 2e” —ae ® + (2a + 1)x — 3 monotonically

increases for Vx € R then the minimum value of 'a' is


https://dl.doubtnut.com/l/_McCme2Jc1Qvb
https://dl.doubtnut.com/l/_T4XtPNeU8YOU

A.2

B.1

C.0

Answer: C

0 Watch Video Solution

7. If the function
f(z) = 2cot z + (2a + 1)In|cos ecx| 4+ (2 — a)x is strictly

decreasing in <0, %) then range of a is


https://dl.doubtnut.com/l/_T4XtPNeU8YOU
https://dl.doubtnut.com/l/_ANcOY6eZuaCq

C.( — o0, )

D. None of these

Answer: A

0 Watch Video Solution

tan,,
is (where 1 < x2)

T
),then

8.Ifxy, xy € (0, 35

tanxq

I
A < —
T2

Answer: D



https://dl.doubtnut.com/l/_ANcOY6eZuaCq
https://dl.doubtnut.com/l/_ccuzseWKKu6b

_ D Watch Video Solution

9. If f(x) is a differentiable real valued function satisfying
f'(x) —3f () >3Vx >0 and f'(0) = — 1, then
f(z) + zVz > 0is

A. decreasing function of x

B. increasing function of x

C. constant function

D. none of these

Answer: B

O Watch Video Solution



https://dl.doubtnut.com/l/_ccuzseWKKu6b
https://dl.doubtnut.com/l/_jwJvb47W0v9K

10. The roots of
(z — 41)* + (z — 49)* + (z — 2009)*” = 0 are

A. all necessarily real

B. non-real except one positive real root

C. non-real except three positive real roots

D. non-real except for three real roots of which exactly

one is positive

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_2vEXXI8bjT50

1. Let h be a twice continuously differentiable positive
function on an open interval J. Let g(x) = In(h(z) for each
z € J Suppose (h'(z))® > h’'’(z)h(z) for each z € J.
Then

A. g is increasing on H

B. g is decreasing on H

C.gis concaveup onH

D. g is concave down on H

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_x7IjSnRDLDJA

7r
12 If sinz + z > |k|z?, Va € {0, E}, then the greatest

value of k is

—2(2 4 )

A.
2

™

2(2+4 )

B.
2

™

C.can't be determined finitely

D. zero

Answer: B

° Watch Video Solution

13. If
4x 4+ 8cosx + tanx — 2secx — 4log{cosx(1 + sinz)} > 6

forall z € [0, A) then the largest value of A is


https://dl.doubtnut.com/l/_xAGT48EERrj1
https://dl.doubtnut.com/l/_hWIxpl5ipx41

Am/3
B.m/6
C.w/4

D.3m /4

Answer: B

0 Watch Video Solution

14. The greatest possible value of the expression

tanx + cot  + cos x on the interval [7 /6, 7 /4] is

12

A —+/2
5’\/_

11

B. —+/2
6\/_

12
C.—
5 V3


https://dl.doubtnut.com/l/_hWIxpl5ipx41
https://dl.doubtnut.com/l/_w5CkdUEZ87ww

11 _
D. —
6 V3

Answer: D

° Watch Video Solution

(93—|—1)3 —2<x
15. Let f(z) =< 22/3 -1 —1<z
—(z-1)° 1<z <?

<
<

number of maxima and minima of f(x) is

A 4
B.3
C.2

D.1

Answer: B

-1
1

. The total


https://dl.doubtnut.com/l/_w5CkdUEZ87ww
https://dl.doubtnut.com/l/_Id8phTHpQiHZ

O Watch Video Solution

16. Consider the graph of the function f(z) =z + /||
Statement-1: The graph of y = f(z) has only one critical
point Statement-2: f'(x) vanishes only at one point
A. Statement 1 is true, Statement 2 is true, Statement 2 is
a correct explanation for Statement 2 is a correct
explanation for Statement 1.
B. Statement 1is true, Statement 2 is true, Statement 2 is
not a correct explanation for Statement 1.
C. Statement 1is true, Statement 2 is false.

D. Statement 1 is false, Statement 2 is true.


https://dl.doubtnut.com/l/_Id8phTHpQiHZ
https://dl.doubtnut.com/l/_2IpM3vIw5JZU

Answer: D

° Watch Video Solution

17. The minimum value

f(z) = tan(a: + €> .

tanx

Al

B.O

Answer: D

of

the

function

O Watch Video Solution



https://dl.doubtnut.com/l/_2IpM3vIw5JZU
https://dl.doubtnut.com/l/_AVFvxX3awbAv

x? +2
]

integer function. Then the least value of f(x) is

18.Let f(z) =

, 1 < a < 3, where [] is the greatest

A.2
B.3
C.3/2

D.1

Answer: B

o Watch Video Solution

19. If f(z) 3-2, <2
N r) =
va+14 — |x — 48|, = > 2

a local maxima at x = 2, then greatest value of a is

and if f(x) has


https://dl.doubtnut.com/l/_k5PVkAbcoF99
https://dl.doubtnut.com/l/_KyJqA0p48Qy8

A. 2013

B. 2012

C.20M

D. 2010

Answer: C

0 Watch Video Solution

20.The function f(z) = z° — 5z* + 52> has

A. One minima and two maxima
B. Two minima and one maxima

C. Two minima and two maxima


https://dl.doubtnut.com/l/_KyJqA0p48Qy8
https://dl.doubtnut.com/l/_5kiySM9Ca7Q2

D. One minima and one maxima

Answer: D

° Watch Video Solution

21. If
fle) =]z -1+ |z +4z -9 +.... +|x —2500 | Vz € R
, then all the values of x where f(x) has minimum values lie in

A. (600, 700)

B. (576, 678)

C. (625, 678)

D. none of these


https://dl.doubtnut.com/l/_5kiySM9Ca7Q2
https://dl.doubtnut.com/l/_QdGwqAfciw5K

Answer: C

° Watch Video Solution

22, Slope of tangent to the curve

_2$,(7r w) (71' a:) h 0<z<ori
y = 2e” sin 1 5 cos 1 5 , Where 0 < z < 27 is

minimum at x =

A.O
B.m
C. 27

D. none of these

Answer: B

0 Watch Video Solution



https://dl.doubtnut.com/l/_QdGwqAfciw5K
https://dl.doubtnut.com/l/_C02TE3KsbGXI

23. The value of a for which all extremum of function

f(z) = 23 + 3az® + 3(a2 — 1):1: + 1, lie in the interval (2,

4)is
A (3,4)
B.(—1,3)
C.(-3, —1)

D. none of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_C02TE3KsbGXI
https://dl.doubtnut.com/l/_8qzeZq4wlrFx

z3(1 — z), z <0
4. If f(z) = ( ) — _ then which of the
zlog,x + 3z, >0

following is not true?

A. f(x) has point of maxima at x=0
B. f(x) has point minimaatz = e *

C.f(x) has range R

D. none of these

Answer: D

O Watch Video Solution

25. The coordinates of the point on the curve

2% = y(z — a)® where the ordinate is minimum is


https://dl.doubtnut.com/l/_e0DzqXUbsyXk
https://dl.doubtnut.com/l/_azJk7K1n2Siq

2
A (3a, 770,)

B. (2a, 8a)
C.(a,0)

D. None of these

Answer: A

0 Watch Video Solution

26. The fraction exceeds its p™ power by the greatest

number possible, wherep > 2 is

1 1/(p-1)
A (_)

b

1\?!
B, (_)

b

C.pl/p_1


https://dl.doubtnut.com/l/_azJk7K1n2Siq
https://dl.doubtnut.com/l/_8IluUDED5cNJ

D. none of these

Answer: A

° Watch Video Solution

x, 0<x<1
27. If flx)=<2—-e"1 1<z<2 and
x — e, 2<zxz <3

g'(z) = f(z),z € [1, 3], then’

A. g(x) has no local maxima

B. g(x) has no local minima

C.g(x) has local maxima at x =1+ 1In2 and local

minima at x=e


https://dl.doubtnut.com/l/_8IluUDED5cNJ
https://dl.doubtnut.com/l/_NjISNtLwqmNm

D.g(x) has local minima at x =1+ In2 and local

maxima at x =e

Answer: C

O Watch Video Solution

28. If g(z) = max (y* —2y)(0 <y <1), then the

minimum value of g(x) (for real x) is

A 1
"4
B.3— /3
C.3+ 48


https://dl.doubtnut.com/l/_NjISNtLwqmNm
https://dl.doubtnut.com/l/_oBh9bXHQBZDW

Answer: B

° Watch Video Solution

29.1f ab € R distinct numbers satisfying |a-1| + |b-1| = |a| +

|b| = |[a+1] + |b+1|, Then the minimum value of |a-b| is :

A3

B.O

C.1

D.2

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_oBh9bXHQBZDW
https://dl.doubtnut.com/l/_k57KWttrWB3M
https://dl.doubtnut.com/l/_AiMPjpQ8dJlU

30. If equation 2z° — 62 4 2sina + 3 = 0,a € (0, 7) has

only one real root, then the largest interval in which a lies is

>
N

o
|3
N———

@

(@)
/N N 7

ov w3
N——"

o3 oA
N——

Answer: C

o Watch Video Solution

31. Let f be a continuous and differentiable function in

(e1,22). I f(). f'(2) = 2y/1 - (f(x))’

and


https://dl.doubtnut.com/l/_AiMPjpQ8dJlU
https://dl.doubtnut.com/l/_waOHqzZykH8f

JU@) =5 then

lim (f(z))® =1 and lim

T— T T

minimum value of (:c% — m%) is

T
A. E

2
B. 3~

T
C. §

D. none of these

Answer: C

° Watch Video Solution

32. If ab = 2a + 3b,a > 0,b > 0, then the minimum value

ofab is

A 12


https://dl.doubtnut.com/l/_waOHqzZykH8f
https://dl.doubtnut.com/l/_KAyKZi1nrNYr

B. 24

C1
4

D. none of these

Answer: B

O Watch Video Solution

33. Let a, b, c,d, e, f, g, h be distinct elements in the set
{—-17 -5, —3, —2,2,4,6,13}. The minimum value of
(a+b+c+d)’+(e+ f+ g+ h)is:(1) 30 (2) 32 ( 3) 34

(4) 40

A.30

B.32


https://dl.doubtnut.com/l/_KAyKZi1nrNYr
https://dl.doubtnut.com/l/_RO5FKzKJ7xt9

C.34

D. 40

Answer: B

0 Watch Video Solution

34. The perimeter of a sector is p. The area of the sector is

maximum when its radius is

A /P

N
NN < &l
=

o


https://dl.doubtnut.com/l/_RO5FKzKJ7xt9
https://dl.doubtnut.com/l/_H9nxWb2ZLB5t

Answer: D

° Watch Video Solution

35. Minimum integral value of k for which the equation

e” = ka? has exactly three real distinct solution,

Al
B.2
C.3

D.4

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_H9nxWb2ZLB5t
https://dl.doubtnut.com/l/_aIjSLaTVAuDD
https://dl.doubtnut.com/l/_ldr408a7ZyFt

36. Let f (x)= z3-3x+1. Find the number of different real
solution of the equation f (f(x) =0

A.2

B.4

C.5

D.7

Answer: D

o Watch Video Solution

Multiple Correct Answer Type

1. Which of the following statement(s) is/are true?



https://dl.doubtnut.com/l/_ldr408a7ZyFt
https://dl.doubtnut.com/l/_lNIRKql1x9ND

A. Differentiable function satisfying f( — 1) = f(1) and
f’(z) > 0for all x must be a constant function on the
interval | — 1, 1].

B. There exists a function with domain R satisfying f(x) It
0, for all x, f'(x) gt O for all x and f"(x0 gt O for all x.

C.If f'(x) = 0 then (c,f(c)) is an inflection point.

D. Suppose f(x) is a function whose derivative is the
function  f(z) = 22% + 2z — 12. Then f(x) s
decreasing for —3 < x < 2 and concave up for

1

Answer: A::D

° View Text Solution



https://dl.doubtnut.com/l/_lNIRKql1x9ND

2.let f: R — R, f(z) = z + log, (1 + z?). Then

A.fis injective

B. f is surjective

C.there is a point on the graph of y= f(x) where tangent
is not parallel to any of the chords

D. inverser of f(x) exists.

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

° Watch Video Solution

1
3. Let f(z) = ¢ — — then which one of the following
T

statements is true?


https://dl.doubtnut.com/l/_0fppU7JZkWty
https://dl.doubtnut.com/l/_UAWVzZuMd2f6

A. f(x) is one-one function.

B. f(x) is increasing function.

C. f(x) = k has two distinct real roots for any real k.

D.x =0 is point inflection.

Answer: B::C::D

0 Watch Video Solution

4. Let f(x) be and even function in R. If f(x) is monotonically

increasing in [2, 6], then

A f(3) < (—5)
B. f(4) < f(—3)

C.f(2) > f(—3)


https://dl.doubtnut.com/l/_UAWVzZuMd2f6
https://dl.doubtnut.com/l/_tIpYTYNiPwbV

D. f( —3) < f(5)

Answer: A::D

° Watch Video Solution

—e *4+k , <0
51f f(z) =< e* +1 , 0 <z <1 is oneone and
ex? + )\ , x>1

monotonically increasing Vz € R, then

A. maximum value of kis 1
B. maximum value of k is 3
C. minimum value of A is O

D. minimum value of X\ is 1

Answer: B::D


https://dl.doubtnut.com/l/_tIpYTYNiPwbV
https://dl.doubtnut.com/l/_15sYglG0D1Fz

° Watch Video Solution

6. If the function f(z) = aze *® has a local maximum at

the point (2,10), then

C.b=1

D.b=1/2

Answer: A::D

o Watch Video Solution



https://dl.doubtnut.com/l/_15sYglG0D1Fz
https://dl.doubtnut.com/l/_ZFdGq1xepHX7

T

7.Let f(z) = ! c and g(z) = f'(z),then

+ a2

A. g(x) has two local maxima and two local minima points

B.g(x) has exactly one local maxima and one local
minima point

C.x =11is a point of local maxima for g(x)

D. There is a point of local maxima for g(x) in the interval

(-1,0)

Answer: B::D

o Watch Video Solution

8.1F f'(z) = (z — a)*(z — )™ and a > b, then


https://dl.doubtnut.com/l/_HZqkMEw66gio
https://dl.doubtnut.com/l/_Y8giMJKC0GZn

A. f(x) has relative maxima at x=b

B. f(x) has relative minima at x=b

C. f(x) has relative maxima at x=a

D. f(x) has neither maxima, nor minima at x=a

Answer: B::D

° Watch Video Solution

9. If lim f(z) = lim [f(«)] ([] denotes the greates

T —a Tr—a

integer function) and f(x) is non-constant continuous

function, then

A. lim f(x) is an integer
T —a

B. lim f(x) is non-integer
T —a


https://dl.doubtnut.com/l/_Y8giMJKC0GZn
https://dl.doubtnut.com/l/_yPIzCmzogBgp

C. f(x) has local maximum at x = a

D. f(x) has local minimum at x=a

Answer: A::D

° Watch Video Solution

10. Consider the function f(z) = In(x/ 1—x* — :1:) then

which of the following is/are true?

1
A. f(x) increases in theon z = ( -1, — —>

B. f has local maximum at x =
C. Least value of f does not exist

D. Least value of f exists



https://dl.doubtnut.com/l/_yPIzCmzogBgp
https://dl.doubtnut.com/l/_Xvj2MsZCHRSS

Answer: A::B::C

° Watch Video Solution

Comprehension Type

1. Let

f:R — R,y = f(z), f(0) = 0, f'(z) > 0 and f'"(z) > 0
Three point

A(a, f(a)), B(B, £(B)), C(v, f(7))ony = f(z) such that
O<a<pB<n.
Which of the following is false ?

A af(B) > B(f(a))

B.af(8) < Bf(a)


https://dl.doubtnut.com/l/_Xvj2MsZCHRSS
https://dl.doubtnut.com/l/_IPzZ7jhRe8yN

Answer: B

° Watch Video Solution

2. Let
f:R — R,y = f(x), f(0) = 0, f'(z) > 0 and f"'(z) >0
Three point

A(a, f(a)), B(B, £f(8)), C(v, f(v))ony = f(z) such that
D<a<pB<n.

Which of the following is true?

A.

f) 116) _ j(212)


https://dl.doubtnut.com/l/_IPzZ7jhRe8yN
https://dl.doubtnut.com/l/_ZP7FQbSTUVx1

Answer: B

0 Watch Video Solution

3. Let
f:R— R,y= f(z), f(0) =0, f'(x) >0 and f '(x) >0

Three point
A(a, f(a)), B(B, £(B)), C(v, f(7))ony = f(z) such that
0<a<p<y.

Which of the following is true?


https://dl.doubtnut.com/l/_ZP7FQbSTUVx1
https://dl.doubtnut.com/l/_OviyhSFWaj9B

AYF(y+B—a) > (v+ 8- a)f()
B. gammaf(gamma+beta-alpha)lt (gamma+beta-

alpha)f(gamma)’

Caf(y+B—a)> (y+ 8 —a)f(a)

D. None of these

Answer: A

° Watch Video Solution

4, Let f be a twice differentiable function such that
f'(z) >0Vz € R. Let h(x) is defined by
T
h(z) = f(sin® z) wh —.
(z) = f(sin’ z) + f(cos® z) where |z| < 5

The number of critical points of h(x) are


https://dl.doubtnut.com/l/_OviyhSFWaj9B
https://dl.doubtnut.com/l/_TR1vfRrwXw9i

Al

B.2

C.3

D. more than 3

Answer: C

O Watch Video Solution

5. f’ (sm ac) < f’ (cos a:) forx €

NI
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https://dl.doubtnut.com/l/_TR1vfRrwXw9i
https://dl.doubtnut.com/l/_edtDncZw95us

Answer: A

o Watch Video Solution

6. h(x) is increasing for z €

>
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Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_edtDncZw95us
https://dl.doubtnut.com/l/_B5YEz3NpVJWI



https://dl.doubtnut.com/l/_B5YEz3NpVJWI

