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Illustrative Examples

1. Show that the function  is

strictly monotonic increasing in .

Watch Video Solution

f(x) =
3x + 5

x + 2

[0, ∞)

2. Prove that  is a strictly

monotonic decreasing function in .

Watch Video Solution

ϕ(x) = cos x

0 ≤ x ≤ π

https://dl.doubtnut.com/l/_Vbw81UOm6R38
https://dl.doubtnut.com/l/_QgbT0Og5gRr3
https://dl.doubtnut.com/l/_Y0gIew8pxTPg


1. Find the intervals in which the function

 is increasing

Watch Video Solution

f(x) =
x

x2 + 1

2. Find the intervals in which the function

 is decreasing

Watch Video Solution

f(x) =
x

x2 + 1

https://dl.doubtnut.com/l/_Y0gIew8pxTPg
https://dl.doubtnut.com/l/_eIqHS3SJXpHx


3. Show that the function 

increases with x.

Watch Video Solution

(x3 − 3x2 + 4x)

4. Find the intervals in which the function

 is increasing

Watch Video Solution

f(x) =
4x2 + 1

x

https://dl.doubtnut.com/l/_8e0qpcf6gZq8
https://dl.doubtnut.com/l/_mUxY1MOqtGyE


5. Find the intervals in which the function

 is decreasing

Watch Video Solution

f(x) =
4x2 + 1

x

6. Find the range of values of x for which the

function 

increases with x

Watch Video Solution

f(x) = 2x3 − 9x2 − 24x + 5

https://dl.doubtnut.com/l/_mbczIlgELUdM
https://dl.doubtnut.com/l/_WzO8qWj3FA1p


7. Find the range of values of x for which the

function 

decreases with x.

Watch Video Solution

f(x) = 2x3 − 9x2 − 24x + 5

8. If , examine

whether  increases or decreases for

values of x, for which 

Watch Video Solution

f(x) = 10 − 9x + 6x2 − x3

f(x)

x > 3

https://dl.doubtnut.com/l/_LmSb7XuCWeQV
https://dl.doubtnut.com/l/_BvQ6NbHOdoiF


9. If , examine

whether  increases or decreases for

values of x, for which 

Watch Video Solution

f(x) = 10 − 9x + 6x2 − x3

f(x)

x < 1

10. If , examine

whether  increases or decreases for

values of x, for which 

.

f(x) = 10 − 9x + 6x2 − x3

f(x)

1 < x < 3

https://dl.doubtnut.com/l/_BvQ6NbHOdoiF
https://dl.doubtnut.com/l/_8XXinePlIfFv
https://dl.doubtnut.com/l/_bEmj62JYEOfC


Watch Video Solution

11. Find the intervals in which the function f

given by  is

increasing

Watch Video Solution

f(x) = x3 + (x ≠ 0)
1

x3

12. Find the intervals in which the function f

given by  is

decreasing

f(x) = x3 + (x ≠ 0)
1

x3

https://dl.doubtnut.com/l/_bEmj62JYEOfC
https://dl.doubtnut.com/l/_kB0K56oDpQVb
https://dl.doubtnut.com/l/_IEheWDRbYxz3


Watch Video Solution

13. Show that, for  steadily

decreases as  continually increases.

Watch Video Solution

0 < θ < ,
π

2

sin θ

θ

θ

14. Find the intervals in which the function f

given by 

is increasing

Watch Video Solution

f(x) = sinx + cos x(0 ≤ x ≤ 2π)

https://dl.doubtnut.com/l/_IEheWDRbYxz3
https://dl.doubtnut.com/l/_NjkcNmoDIvys
https://dl.doubtnut.com/l/_fgwXheJv7wZv


15. Find the intervals in which the function f

given by 

is decreasing

Watch Video Solution

f(x) = sinx + cos x(0 ≤ x ≤ 2π)

16. Find the intervals in which the function

 is increasing

Watch Video Solution

f(x) = xx(x > 0)

https://dl.doubtnut.com/l/_5vtGAns6LAea
https://dl.doubtnut.com/l/_PXIEw2k3rBAg


17. Find the intervals in which the function

 is decreasing.

Watch Video Solution

f(x) = xx(x > 0)

18. Show that  is

a stictly increasing function in the interval

.

Watch Video Solution

f(x) = tan− 1(cos x + sinx)

(0, )
π

4

https://dl.doubtnut.com/l/_597Zv9iLgD3Q
https://dl.doubtnut.com/l/_ANQkuYE7ME5E


19. Prove that the function  is

neither increasing nor decreasing in

.

Watch Video Solution

f(x) = x3 − x2

− < x <
2

3

2

3

20. Find the intervals in which the function

 is increasing

Watch Video Solution

f(x) = (x + 1)3(x − 3)3

https://dl.doubtnut.com/l/_5JF5mLBR2K31
https://dl.doubtnut.com/l/_rcdRzwvPZGXn


21. Find the intervals in which the function

 is decreasing.

Watch Video Solution

f(x) = (x + 1)3(x − 3)3

22. Sparate the interval  into sub-

intervals in which  is

increasing

Watch Video Solution

[0, ]
π

2

f(x) = sin4 x + cos4 x

https://dl.doubtnut.com/l/_lGAtatQplLwP
https://dl.doubtnut.com/l/_cl3tLzKiOvFv


23. Sparate the interval  into sub-

intervals in which  is

decreasing

Watch Video Solution

[0, ]
π

2

f(x) = sin4 x + cos4 x

24. Find the intervals in which the function

 is increasing

Watch Video Solution

f(x) = log(1 + x) −
x

1 + x

https://dl.doubtnut.com/l/_GJEIz57CryYJ
https://dl.doubtnut.com/l/_PlqjfRS2LFMX


25. Find the intervals in which the function

 is decreasing

Watch Video Solution

f(x) = log(1 + x) −
x

1 + x

26. If , show that, 

.

Watch Video Solution

x > 0

x > log(1 + x) > x −
x2

2

https://dl.doubtnut.com/l/_i3DHzJxQ0IIz
https://dl.doubtnut.com/l/_g5s7pMbn0rDr


27. Let  [a and b are

positive constants and ] be the total

cost for x unit of output of a commodity. Show

that the marginal cost falls continuosly as the

output increases.

Watch Video Solution

y = 3x. + 5
x + a

x + b

a > b

28. Use the function , to

determine the bigger of the two numbers 

and .

f(x) = x , x > 0
1
x

eπ

πe

https://dl.doubtnut.com/l/_7xZMrYKe0GIt
https://dl.doubtnut.com/l/_TMpJnE6orosi


Watch Video Solution

29. let  for

every real number x. Prove that  is

increasing or decreasing according as  is

increasing or decreasing.

Watch Video Solution

h(x) = f(x) − [f(x)]2 + [f(x)]3

h(x)

f(x)

30. The function 

is an increasing function in

Watch Video Solution

f(x) = tan− 1(sinx + cos x)

https://dl.doubtnut.com/l/_TMpJnE6orosi
https://dl.doubtnut.com/l/_L5JsOPXjaVJW
https://dl.doubtnut.com/l/_cRKorlOVRUfr


Exercise 15 Mcq

1. If  then, 


(i)  is an increasing function, 


(ii)  is an increasing function 


(iii)  is an increasing function, then -

A. (i) and (ii) are true

B. (ii) and (iii) are true

C. (i) and (iii) are true

0 < π <
π

2

sinx

cos x

tanx

https://dl.doubtnut.com/l/_cRKorlOVRUfr
https://dl.doubtnut.com/l/_VSylXxzgeSYf


D. only (i) is true

Answer: c

Watch Video Solution

2. If the function  is differentiable at

, then it is increasing at  when -

A. 

B. 

C. 

f(x)

x = a x = a

f' (a) > 0

f' (a) < 0

f' (a) ≥ 0

https://dl.doubtnut.com/l/_VSylXxzgeSYf
https://dl.doubtnut.com/l/_9NPMflXEN0UM


D. 

Answer: a

Watch Video Solution

f' (a) ≤ 0

3. (i) The function  is decreasing in 

 


(ii) The function  is increasing in 

, then-

A. only (i) is true

f(x) = x3

( − ∞, ∞)

f(x) = x4

( − ∞, 0)

https://dl.doubtnut.com/l/_9NPMflXEN0UM
https://dl.doubtnut.com/l/_MpGuKr8Az2PT


B. only (ii) is true

C. both (i) and (ii) are true

D. both (i) and (ii) are false

Answer: d

Watch Video Solution

4. A function  is defined in  and

, then  is strictly

monotonic decreasing in  when-

f(x) a < x < b

a < x1 < x2 < b f(x)

a ≤ x ≤ b

https://dl.doubtnut.com/l/_MpGuKr8Az2PT
https://dl.doubtnut.com/l/_yEbx7Uo3DCNT


Exercise 15 Very Short Answer Type Questions

A.  when 

B.  when 

C.  when 

D.  when 

Answer: b

Watch Video Solution

f(x2) > f(x1) x2 > x1

f(x2) < f(x1) x2 > x1

f(x2) > f(x1) x2 < x1

f(x2) < f(x1) x2 < x1

https://dl.doubtnut.com/l/_yEbx7Uo3DCNT


1. State when the function f(x) is said to be

increasing in a finite interval .

Watch Video Solution

a ≤ x ≤ b

2. State when the function f(x) is said to be

decreasing in a finite interval .

Watch Video Solution

a ≤ x ≤ b

https://dl.doubtnut.com/l/_caVkLKI4Qp3u
https://dl.doubtnut.com/l/_3ch9WMrr2dg2


3. Show that each of the following functions is

strictly increasing 

Watch Video Solution

f(x) = (x > 0)
2x − 3

4x + 5

4. Show that each of the following functions is

strictly increasing 

Watch Video Solution

ϕ(x) = sinx(0 ≤ x ≤ )
π

2

https://dl.doubtnut.com/l/_hI3NAwBAf9mK
https://dl.doubtnut.com/l/_bz843OcHQMjZ
https://dl.doubtnut.com/l/_Yknas1QrNlqg


5. Show that each of the following functions is

strictly increasing 

Watch Video Solution

f(x) = loge x(x > 0)

6. Show that each of the following functions is

strictly increasing 

Watch Video Solution

ϕ(x) = ex

https://dl.doubtnut.com/l/_Yknas1QrNlqg
https://dl.doubtnut.com/l/_W8PFrSUNX7CH
https://dl.doubtnut.com/l/_1MwFj1zFMHFd


7. Prove that each of the following functions is

strictly decreasing 

Watch Video Solution

f(x) = (x > 0)
x + 2

x + 1

8. Prove that each of the following functions is

strictly decreasing 

Watch Video Solution

ϕ(x) = sinx( ≤ x ≤ π)
π

2

https://dl.doubtnut.com/l/_1MwFj1zFMHFd
https://dl.doubtnut.com/l/_PMXEfSqVlQom


9. Prove that each of the following functions is

strictly decreasing 

Watch Video Solution

f(x) = + +  (x > 0)
1

x + 1

1

x + 2

1

x + 3

10. Show that, the function  is

increasing at  and the function 

is decreasing at .

Watch Video Solution

4x2 − 6x − 11

x = 4
x2

x2 + 16

x = − 2

https://dl.doubtnut.com/l/_YpFqMsqqAsTb
https://dl.doubtnut.com/l/_aKBP6Jf4GWTD
https://dl.doubtnut.com/l/_LpXVwZGFFUGZ


11. Prove that the function


 is increasing on


.

Watch Video Solution

f(x) = x3 − 3x2 + 3x − 100

R

12. If , show that the function 

 is steadily increasing.

Watch Video Solution

x >
1

2

f(x) = x(4x2 − 3)

https://dl.doubtnut.com/l/_LpXVwZGFFUGZ
https://dl.doubtnut.com/l/_tKKiYTKFOz8p


Exercise 15 Short Answer Type Questions

13. Show that, the function  is

increasing at .

Watch Video Solution

f(x) = cos 2x

x =
3π

4

1. Find the intervals in which the function

 is increasing

Watch Video Solution

f(x) = +
3

x

x

3

https://dl.doubtnut.com/l/_KRvk6ot1ny1l
https://dl.doubtnut.com/l/_wvJEohdY7oAI
https://dl.doubtnut.com/l/_hTzML7wcdAWq


2. Find the intervals in which the function

 is decreasing

Watch Video Solution

f(x) = +
3

x

x

3

3. Prove that the function

 is decreasing for all x

in .

Watch Video Solution

f(x) = x + (x ≠ 0)
1

x

( − 1, 0) ∪ (0, 1)

https://dl.doubtnut.com/l/_hTzML7wcdAWq
https://dl.doubtnut.com/l/_TmGk3UZtEz9X


4. Find the intervals in which the following

functions are (a) increasing (b) decreasing : 

Watch Video Solution

f(x) = 2x3 − 15x2 + 36x + 1

5. Find the intervals in which the following

functions are (a) increasing (b) decreasing : 

Watch Video Solution

f(x) = x3 − 12x2 + 36x + 17

https://dl.doubtnut.com/l/_y6WHAV7qH1B3
https://dl.doubtnut.com/l/_oTQtuJYuhcLH
https://dl.doubtnut.com/l/_wo21UAWAoLen


6. Find the intervals in which the following

functions are (a) increasing (b) decreasing : 

Watch Video Solution

f(x) = x3 − 6x2 + 9x + 15

7. 24. Find the intervals in which the following

function is (a) increasing and (b) decreasing

Watch Video Solution

f(x) = 2x3 + 9x2 + 12x − 1

https://dl.doubtnut.com/l/_wo21UAWAoLen
https://dl.doubtnut.com/l/_8sURIal4MTOv
https://dl.doubtnut.com/l/_5QTFWmkQ0ThD


8. 24. Find the intervals in which the following

function is (a) increasing and (b) decreasing

Watch Video Solution

f(x) = 2x3 + 9x2 + 12x − 1

9. Find the intervals in which the following

functions are (a) increasing (b) decreasing : 

Watch Video Solution

f(x) = 4 − 9x + 6x2 − x3

https://dl.doubtnut.com/l/_5QTFWmkQ0ThD
https://dl.doubtnut.com/l/_MKaCZukY4QlD


10. Find the intervals in which the function

 where  is

increasing.

Watch Video Solution

f(x) = sinx − cos x 0 < x < 2π

11. Find the intervals in which the function

 where  is

decreasing.

Watch Video Solution

f(x) = sinx − cos x 0 < x < 2π

https://dl.doubtnut.com/l/_SztTETOGMYgQ
https://dl.doubtnut.com/l/_Cn7GCA12Kapv
https://dl.doubtnut.com/l/_8bb6f0uFhNQB


12. Prove that the function

 is increasing for

all .

Watch Video Solution

f(x) = x3 − 6x2 + 12x − 18

x ∈ R

13. Prove that the function 

is neither increasing nor
 decreasing on


.

Watch Video Solution

f(x) = x2 − x + 1

( − 1,  1)

https://dl.doubtnut.com/l/_8bb6f0uFhNQB
https://dl.doubtnut.com/l/_1KYogG9Giu2Q
https://dl.doubtnut.com/l/_NvnmTiAs7Ohk


14. Find the intervals in which


 is increasing or

decreasing.

Watch Video Solution

f(x) = 2x3 − 24x + 7

15. If , show that f(x) is

positive for all positive values of x.

Watch Video Solution

f(x) = (x − 1)ex + 1

https://dl.doubtnut.com/l/_NvnmTiAs7Ohk
https://dl.doubtnut.com/l/_1AyzQVQrMT5g


16. Prove that, the function

 increases in the interval 

.

Watch Video Solution

5 + 24x + 3x2 − x3

−2 < x < 4

17. If , show that, 

steadily increases as  continually increases in

.

Watch Video Solution

f(θ) = θ sin θ + cos θ f(θ)

θ

0 < θ <
π

2

https://dl.doubtnut.com/l/_VzexZz1Wcj0E
https://dl.doubtnut.com/l/_oeKiO3jJG8AJ
https://dl.doubtnut.com/l/_yBexUSCf10Mr


18. Find the intervals in which

 is increasing

Watch Video Solution

f(x) = (x + 2)e−x

19. Find the intervals in which

 is decreasing

Watch Video Solution

f(x) = (x + 2)e−x

https://dl.doubtnut.com/l/_yBexUSCf10Mr
https://dl.doubtnut.com/l/_p50ge2ow56ZF


20. Find the intervals in which


 is increasing or

decreasing.

Watch Video Solution

f(x) = (x − 1)3(x − 2)2

21. Find the intervals in which


 is increasing or

decreasing.

Watch Video Solution

f(x) = (x − 1)3(x − 2)2

https://dl.doubtnut.com/l/_fdXjahwHNrwv
https://dl.doubtnut.com/l/_rJcIEG2xE5hf
https://dl.doubtnut.com/l/_pwXwh6eNhayL


Exercise 15 Long Answer Type Questions

22. Prove that the function


 is increasing on


.

Watch Video Solution

f(x) = x3 − 6x2 + 12x − 18

R

1. Let  be the total cost for

x units of output of a product. Show that the

marginal cost falls continuously as the output

increases. [Note that the marginal cost of a

y = 3x. + 4
x + 7
x + 5

https://dl.doubtnut.com/l/_pwXwh6eNhayL
https://dl.doubtnut.com/l/_HTezovCtSnzr


product is the rate of change in cost for unit

change in the output.]

Watch Video Solution

2. If , show that, 


Watch Video Solution

x > 0

x > log(x2 + 1)

3. If , show that, 
x > 0

log(1 + x) < x

https://dl.doubtnut.com/l/_HTezovCtSnzr
https://dl.doubtnut.com/l/_HlUaGp3NqoD8
https://dl.doubtnut.com/l/_KcvTIf6r3NIb


Watch Video Solution

4. If , show that, 


Watch Video Solution

x > 0

x > sinx

5. If , show that, 


Watch Video Solution

x > 0

x2 > (1 + x)[log(1 + x)]2

https://dl.doubtnut.com/l/_KcvTIf6r3NIb
https://dl.doubtnut.com/l/_RodwhJasoQ89
https://dl.doubtnut.com/l/_eq24BhXjr2iP
https://dl.doubtnut.com/l/_ymnXrORgdrRs


6. If , show that, 


Watch Video Solution

x > 0

1 + x log(x + √x2 + 1) > √1 + x2

7. If , show that, 


Watch Video Solution

0 < x <
π

2

sinx < x < tanx

https://dl.doubtnut.com/l/_ymnXrORgdrRs
https://dl.doubtnut.com/l/_5iip0s6Mh4K3


8. If , show that, 


Watch Video Solution

0 < x <
π

2

sinx > x −
x3

3!

9. If , show that, 


Watch Video Solution

0 < x <
π

2

cos x > 1 −
x2

2!

https://dl.doubtnut.com/l/_6GFybzNETKf7
https://dl.doubtnut.com/l/_6yhLPNo7qxDp


10. If , prove that, 


Watch Video Solution

x > 0

x > log(1 + x) >
x

1 + x

11. If , prove that, 


Watch Video Solution

x > 0

x − < log(1 + x) < x −
x2

2

x2

2(1 + x)

https://dl.doubtnut.com/l/_DyYW4KTJprS5
https://dl.doubtnut.com/l/_HJJH6P2n8Z5P


12. If , prove that, 


Watch Video Solution

x > 0

log(x + √x2 + 1) < x

13. If , prove that, 


Watch Video Solution

x > 0

log(x + √1 + x2) > tan− 1 x

https://dl.doubtnut.com/l/_YBRBFZtSxkMR
https://dl.doubtnut.com/l/_vPPPpsMIqpy8


14. If

,

then show that  steadily increases as x

increases from zero to positive infinity and

hence deduce that, 

Watch Video Solution

f(x) = 2x − tan− 1 x − log(x + √x2 + 1)

f(x)

2x > tan− 1 x + log(x + √x2 + 1)

15. Find the values of parameter a for which

the function. 

https://dl.doubtnut.com/l/_Ce7fJZIdIjLN
https://dl.doubtnut.com/l/_lSRiMbYvfsPA


Mcq

 


is strictly decreasing for all real values of x.

Watch Video Solution

y = ax3 + 3x2 + (2a + 1)x + 1000

16. Show that, for all real values of  the

function  is increasing.

Watch Video Solution

θ

2 sin θ + cos θ

3 sin θ + 4 cos θ

https://dl.doubtnut.com/l/_lSRiMbYvfsPA
https://dl.doubtnut.com/l/_qTqQWCIgQ9p5


1. Find the intervals of decrease and increase

for the function - 


(k being a non-negative interger)

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

f(x) = cos
π

x

( , )
1

2k + 1

1

2k

( , )
1

2k + 2

1

2k

( , )
1

2k + 2

1

2k + 1

( , )
1

2k

1

2k + 1

https://dl.doubtnut.com/l/_t8LjPvGAMg69


2. Let  and 

. Find the intervals of

increase and decrease of -

A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

g(x) = f(x) + f(1 − x)

f' ' (x) > 0 ∀x ∈ (0, 1)

g(x)

( − , 1)
1

2

( , 1)
1

2

(1, )
1

2

(0, )
1

2

https://dl.doubtnut.com/l/_YjotJSvbH5Z5


3. Find the points of inflection for

.

A. 0

B. 1

C. 

D. 

Answer: A::C

Watch Video Solution

f(x) = 3x4 − 4x3

2

3

−2

https://dl.doubtnut.com/l/_x8rFmhMRcZoO
https://dl.doubtnut.com/l/_WZGgvMEZtpkg


4. If

,

then  is-

A. increases in 

B. decreases in 

C. neither increases nor decreases in

D. increases in 

Answer: A::D

Watch Video Solution

f(x) = 2x + cos − 1 x + log(√1 + x2 − x)

f(x)

[0, ∞)

[0, ∞]

[0, ∞)

( − ∞, ∞)

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


5. Let , then which of

the following is/are true-

A.  has only one root which is

positive if 

B.  has only one real root which is

negative if 

C.  has only one real root which is

negative if 

D. none of these

f(x) = sinx + ax + b

f(x) = 0

a > 1, b < 0

f(x) = 0

a > 1, b > 0

f(x) = 0

a < − 1, b < 0

https://dl.doubtnut.com/l/_WZGgvMEZtpkg
https://dl.doubtnut.com/l/_FnUy5T2ThG4D


Integer Answer Type

Answer: A::B::C

Watch Video Solution

1. If  is

monotonically increasing in each interval, then

, find k.

Watch Video Solution

f(x) = ax3 − 9x2 + 9x + 3

a ≥ k

https://dl.doubtnut.com/l/_FnUy5T2ThG4D
https://dl.doubtnut.com/l/_v785MCe6YC60
https://dl.doubtnut.com/l/_qPPqqQjFqVsk


2. If the function  is

strictly increasing for all values of x, then

, find k.

Watch Video Solution

f(x) =
a sinx + 2 cos x

sinx + cos x

a > k

3. The function 

is an increasing function in , then

find k.

Watch Video Solution

f(x) = tan− 1(sinx + cos x)

( − , )
π

2

π

k

https://dl.doubtnut.com/l/_qPPqqQjFqVsk
https://dl.doubtnut.com/l/_LzGCcIdvCFgZ


4. If  where  denotes

the fractional part of x, then  is

decreasing in , find k.

Watch Video Solution

f' (x) = |x| − {x} {x}

f(x)

( − , k)
1

2

5. Let  be a function such that

. If  is

decreasing for all real values of x then ,

find k.

Watch Video Solution

f(x)

f' (x) = log [log3(sinx + a)]1
3

f(x)

a > k

https://dl.doubtnut.com/l/_UFyxwaDDok9c
https://dl.doubtnut.com/l/_Xnv2nAzD76ky


Comprehension Type

1. Let  


Domain of  is-

A. 

B. 

C. 

D. none of these

Answer: c

f(x) =
x

1 + |x|

f(x)

R − { − 1}

R − {0}

R

https://dl.doubtnut.com/l/_Xnv2nAzD76ky
https://dl.doubtnut.com/l/_ybJZCs326Ejd


Watch Video Solution

2. Let  


Interval of increase of  is -

A. 

B. 

C. 

D. 

Answer: d

f(x) =
x

1 + |x|

f(x)

( − ∞, 0)

(0, ∞)

( − 1, 1)

R

https://dl.doubtnut.com/l/_ybJZCs326Ejd
https://dl.doubtnut.com/l/_vWQ2vSHSWTtD


Watch Video Solution

3. Let  


Range of  is -

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

f(x) =
x

1 + |x|

f(x)

( − 1, 1)

[ − 1, 1]

[ − 1, 0) ∪ (0, 1]

R

https://dl.doubtnut.com/l/_vWQ2vSHSWTtD
https://dl.doubtnut.com/l/_eN9Arq9gOZAg


4. Let  for all 

, and let 

 for all 

. 


Consider the statements : 

P : there exists some  such that 


 


Q : There exists some  such that 


 then-

A. both P and Q are true

f(x) = (1 − x)2 sin2 x + x2

x ∈ R

g(x) = ∫
x

1

( − log t)f(t)dt
2(t − 1)

t + 1

x ∈ (1, ∞)

x ∈ R

f(x) + 2x = 2(1 + x2)

x ∈ R

2f(x) + 1 = 2x(1 + x)

https://dl.doubtnut.com/l/_eN9Arq9gOZAg
https://dl.doubtnut.com/l/_JzOG1fcW1QfO


B. P is true and Q is false

C. P is false and Q is true

D. both P and Q are false

Answer: c

Watch Video Solution

5. Let  for all 

, and let 

 for all 

f(x) = (1 − x)2 sin2 x + x2

x ∈ R

g(x) = ∫
x

1
( − log t)f(t)dt

2(t − 1)

t + 1

https://dl.doubtnut.com/l/_JzOG1fcW1QfO
https://dl.doubtnut.com/l/_lRMXf0Qdcqgf


. 


Which of the following is true?

A. g is increasing on 

B. g is decreasing on 

C. g is increasing on (1, 2) and decreasing

on 

D. g is decreasing on (1, 2) and increasing

on 

Answer: b, d

Watch Video Solution

x ∈ (1, ∞)

(1, ∞)

(1, ∞)

(2, ∞)

(2, ∞)

https://dl.doubtnut.com/l/_lRMXf0Qdcqgf


6. Let  for all 

, and let 

 for all 

. 


The number of real roots of the equation

 in the interval [0, 1] is -

A. 0

B. 1

C. 2

f(x) = (1 − x)2 sin2 x + x2

x ∈ R

g(x) = ∫
x

1
( − log t)f(t)dt

2(t − 1)

t + 1

x ∈ (1, ∞)

f(x) = 1

https://dl.doubtnut.com/l/_lRMXf0Qdcqgf
https://dl.doubtnut.com/l/_rucsxeP1n1kM


Assertion Reason Type

D. 4

Answer: b

Watch Video Solution

1. Let  and .

Statement - I : . 


Statement - II :  increases on 

.

f(x) = 2√x g(x) = 3 − , x > 1
1

x

f(x) > g(x)(x > 1)

f(x) − g(x)

(1, ∞)

https://dl.doubtnut.com/l/_rucsxeP1n1kM
https://dl.doubtnut.com/l/_lmGaTageQi7P


A. Satement -I is True, Statement -II is True,

Statement -II is a correct explanation for

Statement -I

B. Satement -I is True, Statement -II is True,

Statement -II is not a correct explanation

for Statement -I

C. Stament -I is True, Statement -II is False.

D. Statement -I is False, Statement -II is

True.

Answer: a

https://dl.doubtnut.com/l/_lmGaTageQi7P


Watch Video Solution

2. Let . 


Statement - I : f decreases on (-2, 1). 

Statement - II : The solution set of

 is (-2, 1).

A. Satement -I is True, Statement -II is True,

Statement -II is a correct explanation for

Statement -I

f(x) = 2x3 + 3x2 − 12x + 1

x2 + x − 2 < 0

https://dl.doubtnut.com/l/_lmGaTageQi7P
https://dl.doubtnut.com/l/_Jkoa1e2X6vs0


B. Satement -I is True, Statement -II is True,

Statement -II is not a correct explanation

for Statement -I

C. Stament -I is True, Statement -II is False.

D. Statement -I is False, Statement -II is

True.

Answer: a

Watch Video Solution

https://dl.doubtnut.com/l/_Jkoa1e2X6vs0

