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Illustration

1.  then the minimum value

of  is

If − < 0 < ,
π

2

π

2

cos3 θ + sec3 thets

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_XChXep6ptspN


A. 1

B. 2

C. 0

D. none of these.

Answer: B

Watch Video Solution

2. If  then the minimum value of 

 is

a > 1, b > 1,

logb a + loga b

https://dl.doubtnut.com/l/_XChXep6ptspN
https://dl.doubtnut.com/l/_NbRDMARauNV4


A. 0

B. 1

C. 2

D. none of

Answer: C

Watch Video Solution

3. The minimum value of  is

A. 2

9x + 91 −x, x ∈ R,

https://dl.doubtnut.com/l/_NbRDMARauNV4
https://dl.doubtnut.com/l/_c52ypPJxpP9i


B. 3

C. 4

D. none of these.

Answer: D

Watch Video Solution

4. If a, b, c are three non-zero numbers of the

same sign, then the value of  lies

in the interval

+ +
a

b

b

c

c

a

https://dl.doubtnut.com/l/_c52ypPJxpP9i
https://dl.doubtnut.com/l/_Yw04rXiJBmeO


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

[2, ∞)

[3, ∞)

[3, ∞)

[ − ∞, 3)

5. If a, b are postitive real numbers such that

ab=1, then the least value of the expression

 is(1 + a)(1 + b)

https://dl.doubtnut.com/l/_Yw04rXiJBmeO
https://dl.doubtnut.com/l/_qYsSaVVLUmji


A. 2

B. 3

C. 4

D. none of these.

Answer: C

Watch Video Solution

6. 

A. 

x = log5 3 + log7 5 + log9 7

a ∈ [3/2, ∞)

https://dl.doubtnut.com/l/_qYsSaVVLUmji
https://dl.doubtnut.com/l/_NjNUMzbb4ad4


B. 

C. 

D. none of these.

Answer: C

Watch Video Solution

a ∈ [
1

21 / 3, ∞

a ∈ [
3

21 / 3, ∞

7. If a,b,c are distinct positive real numbers,

then

A. a2 + b2 + c2 > ab + bc + ca

https://dl.doubtnut.com/l/_NjNUMzbb4ad4
https://dl.doubtnut.com/l/_uHDBM7cWz3PR


B. 

C. 

D. 

Answer: A

Watch Video Solution

a2 + b2 + c2 < ab + bc + ca

a2 + b2 + c2 ≥ ab + bc + ca

a2 + b2 + c2 ≤ ab + bc + ca

8. If  for all . Then, the

least value of 

, is

a1 > 0 i = 1, 2, …. . , n

(a1 + a2 + …… + an)( + + … + )
1

a1

1

a2

1

an

https://dl.doubtnut.com/l/_uHDBM7cWz3PR
https://dl.doubtnut.com/l/_RpSbR5d6ObxL


A. 

B. 2n

C. n

D. 

Answer: B

Watch Video Solution

n2

1

n

9. If a, b, c are three distinct positive real

numbers such that

https://dl.doubtnut.com/l/_RpSbR5d6ObxL
https://dl.doubtnut.com/l/_PkZV09g5O4Ld


 k, then the

grealtest value of k, is

A. 6

B. 3

C. 4

D. 9

Answer: A

Watch Video Solution

+ + >
b + c

a

c + a

b

a + b

c

https://dl.doubtnut.com/l/_PkZV09g5O4Ld


10. If a, b, c are positive integers, then 

, then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

( )
a+ b+ c

> axbycz
a2 + b2 + c2

a + b + c

x = a, y = b, z = c

x = b, y = a, z = c

x = , y = , z =
1

a

1

b

1

c

x = y = z = 1

https://dl.doubtnut.com/l/_JdO6dd80TBbS
https://dl.doubtnut.com/l/_ivNq8anzpuf0


11. If x, y, z are positive real numbers such that

then

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x + y + z = a,

+ + >
1

x

1

y

1

z

a

9

+ + >
1

x

1

y

1

z

9

a

+ + >
1

x

1

y

1

z

9

a2

+ + >
1

x

1

y

1

z

a2

9

https://dl.doubtnut.com/l/_ivNq8anzpuf0


12. If  and , such that  

Then, k=

A. 2

B. n

C. m

D. 1

Answer: A

Watch Video Solution

m > 1 n ∈ N

1m + 2m + 3m + ... + nm > n( )
m

n + 1

k

https://dl.doubtnut.com/l/_AggrkAb3sr6b


13. Find the greatest value of

 lie in the �rst quadrant on

the line 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x2y3, wherexandy

3x + 4y = 5.

3

4

3

8

3

16

1

16

https://dl.doubtnut.com/l/_aWf90LFAlmUs


14. If x is a positive real number, then the

greatest value of , is

A. 256

B. 128

C. 64

D. 16

Answer: A

Watch Video Solution

(7 − x)(x + 5)2

https://dl.doubtnut.com/l/_K7Fh94iUHz7m


15. If , then the greatest value of 

is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x + y = a x2y3

108a5

3125

108a5

625

54a5

3125

108a4

3125

https://dl.doubtnut.com/l/_vYn3UcjcMoVX


16. If x and y are positive real numbers such that

 then the least value of  is

A. 5

B. 10

C. 20

D. 15

Answer: B

Watch Video Solution

x2y3 = 32 2x + 3y

https://dl.doubtnut.com/l/_wvkE7p0GPllU


Section 1 Solved Mcq

1. If p,q,r be three distinct real numbers, then

the least possible value of

 is

A. 

B. 

C. 

D. none of these

Answer: A

(p + q)(q + r)(r + p),

> 8pqr

< 8pqr

8pqr

https://dl.doubtnut.com/l/_g4B5BRkoNDNQ


Watch Video Solution

2. If  are three positive real numbers then

the minimum value of the expression

 is

A. 1

B. 2

C. 3

D. none of these

Answer: D

a, b, c

+ +
b + c

a

c + a

b

a + b

c

https://dl.doubtnut.com/l/_g4B5BRkoNDNQ
https://dl.doubtnut.com/l/_760lVMU5lqhs


Watch Video Solution

3. If  then  lies in

the interval

A. [0,1]

B. 

C. 

D. [1,2]

Answer: B

Watch Video Solution

a2 + b2 + c2 = 1 ab + bc + ca

[ − 1/2, 1]

[0, 1/2]

https://dl.doubtnut.com/l/_760lVMU5lqhs
https://dl.doubtnut.com/l/_jIKy7urn29LB


4. If a, b, c are distinct positive real numbers

such that 

and , then

A. a=c and b=d

B. b=d and 

C. 

D. 

Answer: A

Watch Video Solution

a + = 4, b + = 1, c + = 4
1

b

1

c

1

d

d + = 1
1

a

a ≠ c

ab = 1  and cd ≠ 1

cd = 1  and ab = ≠ 1

https://dl.doubtnut.com/l/_jIKy7urn29LB
https://dl.doubtnut.com/l/_Wfwyeld4N2hh


5. If the product of n positive numbers is 1, then

their sum is

A. a positive integer

B. divisible by n

C. equal to 

D. greater than or equal to n.

Answer: D

Watch Video Solution

n +
1

n

https://dl.doubtnut.com/l/_Wfwyeld4N2hh
https://dl.doubtnut.com/l/_ODCw8l4BzN6S


6. If a, b, c are positive real numbers, then the

least value of , is

A. 9

B. 3

C. 

D. none of these

Answer: A

Watch Video Solution

(a + b + c)( + + )
1

a

1

b

1

c

10

3

https://dl.doubtnut.com/l/_eczXJCRAOfSs
https://dl.doubtnut.com/l/_uHkG81Qf4RET


7. If  for  and 

 then the minimum value of 

, is

A. 

B. 

C. 

D. 1

Answer: B

Watch Video Solution

ai > 0 iu = 1, 2, 3, …, n

a1a2…an = 1,

(1 + a1)(1 + a2)…(1 + an)

2n/ 2

2n

22n

https://dl.doubtnut.com/l/_uHkG81Qf4RET
https://dl.doubtnut.com/l/_x21unmUnxYpO


8. If a,b,c are the sides of a triangle then

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

+ + =
a

b + c − 1

b

c + a − b

c

a + b − c

≤ 3

≤ 3

≤ 2

≤ 2

https://dl.doubtnut.com/l/_x21unmUnxYpO


9. If a, b, c are positive real number such that

 abc is the minimum value of

, then =

A. 1

B. 2

C. 3

D. 6

Answer: D

Watch Video Solution

lamba

a(b2 + c2) + b(c2 + a2) + c(a2 + b2) λ

https://dl.doubtnut.com/l/_K56KTR1wtJK0


10. If  denotes the product of �rst n natural

numbers, then for all 

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

Pn

n ∈ N.

Pn ≤ nn

Pn + 1 ≤ nn

Pn ≤ ( )
n

n + 1

2

https://dl.doubtnut.com/l/_GKBrCmR2wKGT


11. If  for all , then the minimum

value of the expression 

is

A. 0

B. 1

C. 2

D. none of these

Answer: D

Watch Video Solution

xn > 1 n ∈ N

logx2
x1 + logx3

x2 + ... + logxn
xn− 1 + logx1

xn

https://dl.doubtnut.com/l/_npfZgZGzse6F


12. For all positive values of x and y, the value of 

,is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(1 + x + x2)(1 + y + y2)

xy

≤ 9

< 9

≥ 9

> 9

https://dl.doubtnut.com/l/_npfZgZGzse6F
https://dl.doubtnut.com/l/_Rh4iOTZ2vm3S


13. If a, b, c are three distinct positive real

numbers, then the least value of 

, is

A. 3

B. 9

C. 27

D. none of these

Answer: C

Watch Video Solution

(1 + a + a2)(1 + b + b2)(1 + c + c2)

abc

https://dl.doubtnut.com/l/_kEZg1Av8IEOj


14. If , then the least value of 

, is

A. 3

B. 9

C. 27

D. 1

Answer: B

Watch Video Solution

x + y + z = 1

+ +
1

x

1

y

1

z

https://dl.doubtnut.com/l/_OYljae30wcmX


15. If x, y, z are non-negative real numbers

satisfying , then the minimum

value of , is

A. 8

B. 16

C. 32

D. 64

Answer: D

Watch Video Solution

x + y + z = 1

( + 1)( + 1)( + 1)
1

x

1

y

1

z

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


16. If a, b and c are positive real numbers such

that  then  lies in the

interval

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

a ≤ b ≤ c,
a2 + b2 + c2

a + b + c

( , )
a2

c

c2

a

( , )
a

c2

c

a2

( , )
c2

a

a2

c

( , )
b2

c

c2

b

https://dl.doubtnut.com/l/_y96RzdCrylAS


17. For any positive real number a and for any

, the greatest value of 

, is

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

n ∈ N

an

1 + a + a2 + … + a2n

1

2n

1

2n + 1

1

2n − 1

https://dl.doubtnut.com/l/_UZIYHUraTB1a


18. If  then the maximum value of 

A. 9

B. 6

C. 4

D. 12

Answer: A

Watch Video Solution

a + b + c = 6

√4a + 1 + √4b + 1 + √4c + 1 =

https://dl.doubtnut.com/l/_Zl6ycyd87jyt


19. If a, b and c are distinct positive numbers,

then the expression

 is:

A. positive

B. negative

C. non-positive

D. non-negative

Answer: B

Watch Video Solution

(a + b − c)(b + c − a)(c + a − b) − abc

https://dl.doubtnut.com/l/_qf2ewijgK2mZ


20. 

A. 2

B. 3

C. 4

D. none of these

Answer: C

Watch Video Solution

log100 a − loga 0.0001, a > 1

https://dl.doubtnut.com/l/_5VU7WK02UXmN


21. If a, b, c are positive real numbers, then the

minimum value of 

is

A. 3

B. 1

C. 9

D. 16

Answer: A

Watch Video Solution

alog b− log c + blog c− log a + clog a− log b

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


22. If a, b, c  R, then which one of the

following is true:

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

∈

max (a, b) < min (a, b, c)

min (a, b) = {a + b − |a − b|}
1

2

min (a, b) < min (a, b, c)

https://dl.doubtnut.com/l/_0sxhGbnN3zCP


23. If  are  real numbers,

then

A. 

B. 

C. 

D. none of these

Answer: D

Watch Video Solution

a1, a2, …. , an n( > 1)

n
n

∑
i= 1

ai
2 ≤ (

n

∑
i= 1

ai)

2

n

∑
i= 1

ai
2 ≥ (

n

∑
i= 1

ai)

2

n

∑
i= 1

ai
2 ≤ (

n

∑
i= 1

ai)

2

https://dl.doubtnut.com/l/_NvyQSKp0CZhS
https://dl.doubtnut.com/l/_2g9ugMP39Dho


24. If , then the minimum value of  

,is

A. 27

B. 

C. 

D. none of these

Answer: D

Watch Video Solution

0 < x <
π

2

(sinx + cos x + cos ec2x)

27
2

25

4

https://dl.doubtnut.com/l/_2g9ugMP39Dho


25. If , then  lies in

the interval

A. [0,2]

B. [0,1]

C. 

D. 

Answer: C

Watch Video Solution

x ∈ R  and α =
x2

1 + x4
α

[0, 1/2]

[1/2, 1]

https://dl.doubtnut.com/l/_GY1AuowRxQ2v


26. If the equation

has four positive

roots, then the value of (a+ b) is :

A. a=6, b=-4

B. a=-4. b=6

C. a=-6, b=4

D. a=-6, b=-4

Answer: A

Watch Video Solution

x4 − 4x3 + ax2 + bx + 1 = 0

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


27. The least value of , is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2sin x + 2cos x

21 / √2

21 − 2 − 1 / 2

21 + 2 − 1 / 2

21 − √2

https://dl.doubtnut.com/l/_12avck3jE5fO


28. If  then

the number of solutions of the inequailty 

 is

A. in�nite

B. 

C. 

D. 

Answer: C

Watch Video Solution

ai ∈ ( − π, 2π)  for i = 2, 3, ..., n,

21 / sin2 a2.31 / sin2 a3.41 / sin2 a4...n1 / sin2 an ≤ n !,

2n− 1

3n− 1

3n

https://dl.doubtnut.com/l/_hywZC4UOBdJb


29. If a, b, c are three positive real numbers such

that  has the greatest value , then

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

abc2 1

64

a = b = , c =
1

2

1

4

a = b = , c =
1

4

1

2

a = b = c =
1

3

https://dl.doubtnut.com/l/_tsuGNCcgeSQ3


30. If  and a, b, c are positive real

numbers such that 

=

A. 2

B. 4

C. 6

D. 8

Answer: D

Watch Video Solution

a + b + c = 1

(1 − a)(1 − b)(1 − c) ≥ λ  abc, then λ

https://dl.doubtnut.com/l/_isz40GyeTTz5


31. If a,b,c are positive real numbers such that a

+ b +c=18, �nd the maximum value of 

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

a2b3c4

219 × 32

219 × 33

218 × 33

https://dl.doubtnut.com/l/_Axcs7tjsuV7p


32. If x, y, z are positive real numbers such that

, then the least value of 

, is

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

x3y2z4 = 7

2x + 5y + 3z

( )
1 / 9525

128

3( )
1 / 9525

128

9( )
1 / 9

525

128

https://dl.doubtnut.com/l/_lIpbVH3S2nFT


33. Let  be a non-negative real

numbers such that 

and let , then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

a1, a2…, an

a1 + a2 + … + an = m

S = ∑
i< j

aiaj

S ≤
m2

2

S >
m2

2

S <
m

2

S >
m2

2

https://dl.doubtnut.com/l/_p7tuivxuhLnj


34. If  are positive real umbers such

that 

satis�es the relation  

 

A. 

B. 

C. 

D. 

Answer: A

a, b, c, d

a = b + c + d = 2, thenM = (a + b)(c + d)

0 ≤ M ≤ 1 1 ≤ M ≤ 2

2 ≤ M ≤ 3 3 ≤ M ≤ 4

0 ≤ M ≤ 1

1 ≤ M ≤ 2

2 ≤ M ≤ 3

3 ≤ M ≤ 4

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


Watch Video Solution

35. If  are positive real numbers

whose product is a �xed number  then the

minimum value of  is 

 is b.   

A. 

B. 

C. 

D. 

a − 1, a2, , an

c,

a1 + a2 + + an− 1 + 2an

an− 1 + 2an (n + 1)c1 /n 2nc1 /n

(n + 1)(2c)1 /n

n(2c)1 /n

(n + 1)c1 /n

2nc1 /n

(n + 1)(2c)1 /n

https://dl.doubtnut.com/l/_UmpcOnbChZkd
https://dl.doubtnut.com/l/_kSlBNhTH38Kq


Answer: A

Watch Video Solution

36. If 

is always greater than or equal to    

A. 

B. 1

C. 2

D. 

α ∈ (0, ), then√x2 + x +
π

2

tan2 α

√x2 + x

2 tanα 1 2

sec2 α

2 tanα

sec2 α

https://dl.doubtnut.com/l/_kSlBNhTH38Kq
https://dl.doubtnut.com/l/_TCKBrIfxcG6D


Answer: A

Watch Video Solution

37. If , are 'n', distinct odd

natural numbers, not divisible by any prime

number greater than 5, then

 is less than

A. 1

B. 

a1, a2, a3, ....... an

+ + + ...... +
1

a1

1

a2

1

a3

1

an

(a) (b) (c) (d)
15

8
17
8

19

8

21

8

15/8

https://dl.doubtnut.com/l/_TCKBrIfxcG6D
https://dl.doubtnut.com/l/_D2ASUpqwjGji


C. 

D. 

Answer: B

Watch Video Solution

1/2

3/4

38. For any n positive numbers 

such that 

, the least value of , is

A. 

a1, a2, …, an

n

∑
i= 1

ai = α
n

∑
i= 1

a− 1
i

2n − α

https://dl.doubtnut.com/l/_D2ASUpqwjGji
https://dl.doubtnut.com/l/_74DoShpvmrdV


B. 

C. 

D. 

Answer: D

Watch Video Solution

3n

α

n(n − 1)

α

n2

α

39. If a, b, c denote the sides of a  such

that 

, then

ΔABC

a2 + b2 − ab = c2

https://dl.doubtnut.com/l/_74DoShpvmrdV
https://dl.doubtnut.com/l/_lbt6zolV94wv


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

min (a, b) ≤ c ≤ max (a, b)

min (a, b) < c < max (a, b)

c ≤ min (a, b) ≤ max (a, b)

min (a, b) ≤ max (a, b) ≤ c

40. For

, is0 < x < , (1 + 4 cos ecx)(1 + 8 secx)
π

2

https://dl.doubtnut.com/l/_lbt6zolV94wv
https://dl.doubtnut.com/l/_PtS0uTuPZfOO


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

≥ 81

> 81

> 83

≥ 83

41. If a, b, c are distinct positive integers such

that , then the minimum

value of  is

ab + bc + ca ≥ 74

a3 + b3 + c3 − 3abc,

https://dl.doubtnut.com/l/_PtS0uTuPZfOO
https://dl.doubtnut.com/l/_8dolXWCsnfPL


A. 42

B. 46

C. 45

D. 48

Answer: C

Watch Video Solution

42. If , the greatest value of  

, is

a + b + c = 1

+ +
ab

a + b

bc

b + c

ca

c + a

https://dl.doubtnut.com/l/_8dolXWCsnfPL
https://dl.doubtnut.com/l/_R3nrwjTjkVEF


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1

3

1

2√2

1

2

1

4

43. If , then the least value

of 

, is

a, b > 0, a + b = 1

(1 + )(1 + )
1

a

1

b

https://dl.doubtnut.com/l/_R3nrwjTjkVEF
https://dl.doubtnut.com/l/_GzBO7sFY6Le3


A. 3

B. 6

C. 9

D. 12

Answer: C

Watch Video Solution

44. If a, b, c are positive real numbers such that

, then the greatest value of `(1-a)

(1-b)(1-c), is

a + b + c = 1

https://dl.doubtnut.com/l/_GzBO7sFY6Le3
https://dl.doubtnut.com/l/_Dul1COaDYyY4


A. 

B. 

C. 

D. 9

Answer: B

Watch Video Solution

1

27

8

27

4
27

45. If a, b, c are sides of a triangle, then

 always belongs to
(a + b + c)

2

ab + bc + ca

https://dl.doubtnut.com/l/_Dul1COaDYyY4
https://dl.doubtnut.com/l/_hnMU3whIWp6D


A. [1,2]

B. [2,3]

C. [3,4]

D. [4,5]

Answer: C

Watch Video Solution

46. A straight line through the vertex  of a

triangle  intersects the side  at the

point  and the circuecirele of the triangle 

P

PQR QR

S

https://dl.doubtnut.com/l/_hnMU3whIWp6D
https://dl.doubtnut.com/l/_d7p7NrBP741z


 at the point  If  is not the centre of

the circumeircle, then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

PQR T . S

+ <
1

PS

1

ST

2

√QS × SR

+
1

PS

1

ST

2

√QS × SR

+ <
1

PS

1

ST

4

QR

+ >
1

PS

1

ST

4

QR

https://dl.doubtnut.com/l/_d7p7NrBP741z


47. The minimum value of the sum of real

number 

 is

A. 6

B. 7

C. 8

D. 9

Answer: C

Watch Video Solution

a− 5, a− 4, 3a− 3, 1, a8, anda10witha > 0

https://dl.doubtnut.com/l/_U8Od8jba9F9Q


48. Let  such that 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

a, b, c, d ∈ R

a2 + b2 + c2 + d2 = 25

ab + bc + cd + da ≤
25

2

ab + bc + cd + da ≤ 25

ab + bc + cd + da ≤ 5

ab + bc + cd + da ≤
5

2

https://dl.doubtnut.com/l/_qexTzdF7KPH6


49. If a, b and c are distinct positive numbers,

then the expression

 is:

A. positive

B. negative

C. non-positive

D. non-negative

Answer: B

Watch Video Solution

(a + b − c)(b + c − a)(c + a − b) − abc

https://dl.doubtnut.com/l/_K70Q8PgoAogm


50. If x,yz are variables and 

 

then the minimum value of

 is

A. 10

B. 15

C. 8

D. 12

Answer: C

Watch Video Solution

3 tanx + 4 tany + 5 tan z = 20,

tan2 x + tan2 y + tan2 z,

https://dl.doubtnut.com/l/_LcBk9zCoBygd


51. If  then the minimum

value of 

 is

A. 4

B. 5

C. 3

D. 9

Answer: D

Watch Video Solution

a > 0, b > 0, c > 0,

√ + 3√ + 4√ ,
4a
b

27b

c

c

108a

https://dl.doubtnut.com/l/_LcBk9zCoBygd
https://dl.doubtnut.com/l/_pJIZC2k1RAdX


52. If , then the minimum value

of 

 is ,

where x,y,z

A. 4 xyz

B. 3 xyz

C. 2 xyz

D. 6 xyz

Answer: A

x + y + z = 1

xy(x + y)2 + yz(y + z)2 + zx(z + x)2

∈ R+

https://dl.doubtnut.com/l/_pJIZC2k1RAdX
https://dl.doubtnut.com/l/_AVXVt8txGX0p


Watch Video Solution

53. If  then the maximum value of 

 is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

a, b > 0

,
a3b

(a + b)4

81

512

27
256

27
512

81

256

https://dl.doubtnut.com/l/_AVXVt8txGX0p
https://dl.doubtnut.com/l/_XbDTUxzAEmAp


Watch Video Solution

54. Let x, y, z be positive real numbers such that

 and .

Then  is

A. 270

B. 258

C. 216

D. 342

Answer: C

W t h Vid S l ti

x + y + z = 12 x3y4z5 = (0.1)(600)3

x3 + y3 + z3

https://dl.doubtnut.com/l/_XbDTUxzAEmAp
https://dl.doubtnut.com/l/_M2mztcLC876x


Section 2 Assertion Reason Type

Watch Video Solution

1. Statement-1 : For any real number

  

Statement-2: 

A. 1

B. 2

C. 3

D. 4

x,
2x2

1 + x4 _ ≤ 1

A. M. > G. M.

https://dl.doubtnut.com/l/_M2mztcLC876x
https://dl.doubtnut.com/l/_X5sNgtFUWWkb


Answer: A

Watch Video Solution

2. Statement-1 : If angles A, B, C of  are

acute, 

then   

Statement-2: If a, b, c are positive real numbers

and , then  

A. 1

ΔABC

cot A cot B cot C ≤ .
1

3√3

≺ m < 1

< ( )
m

am + bm + cm

3

a + b + c

3

https://dl.doubtnut.com/l/_X5sNgtFUWWkb
https://dl.doubtnut.com/l/_2j1olxsOP6LE


B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

3. Statement-1: If x, y are positive real number

satisfying , then   

Statement-2: , if 

 and 

x + y = 1 x1 / 3 + y1 / 3 > 22 / 3

< ( )
n

xn + yn

2

x + y

2

0 < n < 1 x, y > 0.

https://dl.doubtnut.com/l/_2j1olxsOP6LE
https://dl.doubtnut.com/l/_DC8IqemKdkAP


A. 1

B. 2

C. 3

D. 4

Answer: D

Watch Video Solution

4. Statement-1: If a, b are positive real numbers

such that , then   

Statement-2: If a, b are positive real numbers

a3 + b3 = 16 a + b ≤ 4.

https://dl.doubtnut.com/l/_DC8IqemKdkAP
https://dl.doubtnut.com/l/_g8rd5IzMmJ9E


and , then  

A. 1

B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

n > 1

≥ ( )
n

an + bn

2
a + b

2

https://dl.doubtnut.com/l/_g8rd5IzMmJ9E


5. Statement-1:

Statement-2: If  are n distinct

positive real numbers and , then  

A. 1

B. 2

C. 3

D. 4

Answer: D

13 + 33 + 53 + 73 + ... + (2n − 1)3 < n4, n ∈ N

a1, a2, a3, …, an

m > 1

> ( )
mam1 + am2 + ... + amn

n

a1 + a2 + ... + ab

n

https://dl.doubtnut.com/l/_kdqBIW2BLvHZ


Watch Video Solution

6. Statement -1: If  then  

  

Statement-2: If  then  

Arithmetic mean of  powers  mth power

of Arthmetic mean

A. 1

B. 2

C. 3

n ∈ N,

√1 + √2 + √3 + ... + √n < √
n2(1 + 1)

2

0 < m < 1,

mth <

https://dl.doubtnut.com/l/_kdqBIW2BLvHZ
https://dl.doubtnut.com/l/_LERq0DSY1kT0


D. 4

Answer: A

Watch Video Solution

7. Statement-1: For every natural number ,

  

Statement-2: For every natural number   

A. 1

B. 2

n ≥ 2

+ + + ... + > √n
1

√1

1

√2

1

√3

1

√n

n ≥ 2,

√n(n + 1) < n + 1

https://dl.doubtnut.com/l/_LERq0DSY1kT0
https://dl.doubtnut.com/l/_9Dqzv3YinC2s


C. 3

D. 4

Answer: B

Watch Video Solution

8. Statement-1: If a, b, c are positive numbers in

AP such that  then the

least value of b is . 

Statement-2: 

A. 1

+ + = 1,
1

ab

1

bc

1

ca

√3

A. M. ≥ G. M.

https://dl.doubtnut.com/l/_9Dqzv3YinC2s
https://dl.doubtnut.com/l/_hPvspobH59I3


B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

9. If a, b, c are three unequal positive numbers,

then 

Statement-1: The product of their sum and the

sum of their reciprocals exceeds 9. 

https://dl.doubtnut.com/l/_hPvspobH59I3
https://dl.doubtnut.com/l/_ARcmTCESF981


Section I Mcqs

Statement-2: AM of n positive numbers exceeds

their HM

A. 1

B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_ARcmTCESF981


1. If , then the minimum value of 

 is

A. 0

B. 1

C. 2

D. none of these

Answer: C

Watch Video Solution

0 < θ < π

sin5 θ + cosec5θ,

https://dl.doubtnut.com/l/_nTdrPCTQIbp2


2. If  then the

minimum value of 

, is

A. 1

B. 2

C. 3

D. 4

Answer: D

Watch Video Solution

a > 1, b > 1, c > 1, d > 1

logb a + loga b + logd c + logc d

https://dl.doubtnut.com/l/_xKV2oXfR7Dg3


3. the minimum value of  is

A. 1

B. 2

C. 4

D. none of these

Answer: C

Watch Video Solution

4x + 41 −x, x ∈ R

https://dl.doubtnut.com/l/_xONELRs8b4UO


4. If

then

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

x = log22 2 + log23 22 + log24 23 + ... + log2n+ 1 2n,

x ≥ ( )
1 /n1

n + 1

x ≥ n( )
1 /n1

n + 1

x ≥ ( )
1 /n

n

n + 1

https://dl.doubtnut.com/l/_j6s1vVflh4Vb


5. The least value of , is

A. 10

B. 

C. 

D. 

Answer: C

Watch Video Solution

5sin x− 1 + 5− sin x− 1

5

2

2

5

1

5

https://dl.doubtnut.com/l/_N7uvKGIcfiXt


6. If  be any positive real numbers,

then which of the following statement is not

true.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

a1, a2, a3

3a1, a2, a3 ≤ a3
1 + a3

2 + a3
3

+ + ≥ 3
a1

a2

a2

a3

a3

a1

(a1 + a2 + a3)( + + ) ≥ 9
1

a1

1

a2

1

a3

(a1 + a2 + a3)( + + )
3

≤ 27
1

a1

1

a2

1

a3

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


7. For , the value of 

 always lies in the

interval

A. 0,2

B. 0,1

C. 1,2

D. 

Answer: D

Watch Video Solution

θ >
π

3

f(θ) = sec2 θ + cos2 θ

2, ∞

https://dl.doubtnut.com/l/_yhYPYFom8kvW


8. If a and b are two di�erent positive real

numbers then which of the following statement

is true?

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

2√ab > a + b

2√ab < a + b

2√ab = a + b

https://dl.doubtnut.com/l/_5An8cBAoBgl6


9. If  then the minimum value of 

, is

A. 

B. 

C. 

D. 1

Answer: D

Watch Video Solution

0 < x <
π

2

+
cos3 x

sinx

sin3

cos x

x

x

√3

1

2

1

3

https://dl.doubtnut.com/l/_4F1Ss0W8o09F


10. If a, b, c are positive real numbers such that

 then, which one of the following

is true?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

a + b + c = 2

(2 − a)(2 − b)(2 − c) ≥ 8abc

+ + ≥ 2
1

a

1

b

1

c

(2 − a)(2 − b)(2 − c) < 8abc

+ + = 2
1

a

1

b

1

c

https://dl.doubtnut.com/l/_aCdJEy8agxKF


11. If a, b, c are positive real numbers such that

 then, which of the following is

true?

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

a + b + c = p

(p − a)(p − b)(P − c) ≤ p38

27

(p − a)(p − b)(P − c) ≥ 8abc

+ + ≥ p
bc

a

ca

b

ab

c

https://dl.doubtnut.com/l/_2tF9Ilrx5Hb6


12. Evaluate: 

A. a positive integer

B. divisible by n

C. equal to 

D. never less than 

Answer: D

Watch Video Solution

∫ dx
x3

(x − 1)(x − 2)

n +
1

n

n2

https://dl.doubtnut.com/l/_ut1yzpfeNaHA


13. If roots of the equation

 are positive,

then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x4 − 8x3 + bx2 + cx + 16 = 0

b = 8 = c

b = − 24, c = − 32

b = 24, c = − 32

b = 24, c = 32

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


14. If a, b are distinct positive real numbers,

then which one of the following is true?

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

a4 + b4 > a3b + ab3

a4 + b4 < a3b + ab3

a3 + b3 < a2b + ab2

https://dl.doubtnut.com/l/_L5gPik34aYKs


15.  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2sin2 x + 2cos2 x

≤ 2

≥ 2

≤ 1

≥ 1

https://dl.doubtnut.com/l/_FpY60pOjwVIk


16. If  then the least value of 

 is

A. 3abc

B. 6abc

C. abc

D. 4abc

Answer: A

Watch Video Solution

xyz = abc,

bcx + cay + abz,

https://dl.doubtnut.com/l/_r3q3zBhN2InK


17. The number of orded 4-tuples 

where  which satisfy the

inequality

 is

A. 81

B. 144

C. 0

D. in�nite

Answer: B

Watch Video Solution

(x, y, z, w)

x, y, z, w ∈ [0, 10]

2sin2 x × 3cos2 y × 4sin2 z × 5cos2 w ≥ 120,

https://dl.doubtnut.com/l/_l5QgXtMmA815


18. The range of ab if

 is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

|a| ≤ 1  and a + b = 1, (a, b ∈ R),

[0, 1/4]

[ − 2, 1/4]

[1/4, 2]

[0, 2]

https://dl.doubtnut.com/l/_l5QgXtMmA815
https://dl.doubtnut.com/l/_OOTy7ahzfDRm


19. If  then

minimum value of  is

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

A = x2 + , B = x −
1

x2

1

x
A

B

√2

2√2

√2 + 2

https://dl.doubtnut.com/l/_OxhrHUT7ZWp6


20. The least perimeter of a cyclic quadrilateral

of given area A square units, is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

√A

2√A

3√A

4√A

https://dl.doubtnut.com/l/_yxwBBSjhA5wh


21. A stick of length 20 units is to be divided

into n parts so that the product of the length

of the parts is greater than unity. The maximum

possible value of n, is

A. 18

B. 19

C. 20

D. 21

Answer: B

Watch Video Solution

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


22. If  are positive real numbers such that

 then  has

A. minimum value 81

B. maximum value 81

C. minimum value 27

D. maximum value 27

Answer: A

Watch Video Solution

x. y, z

x2 + y2 + z2 = 27, x3 + y3 + z3

https://dl.doubtnut.com/l/_ahhQNmXvrqEq
https://dl.doubtnut.com/l/_trhlzVakmZrD


23. If  are real numbers, then the

largest value of the expression 

is

A. n

B. 

C. 

D. 

Answer: B

Watch Video Solution

x1, x2, ..., xn

sinx1cos x2 + sinx2cos x3 + ... + sinxncos x1,

n

2

n

4

√n2 − 1

https://dl.doubtnut.com/l/_CvPXTYedlg3E


24. The minimum value of the sum of the

lengths of diagonals of a cyclic quadrilateral of

area  square units, is

A. 

B. 

C. 2a

D. none of these

Answer: B

Watch Video Solution

a2

√2a

2√2a

https://dl.doubtnut.com/l/_CvPXTYedlg3E
https://dl.doubtnut.com/l/_4Bjr9MvbyCzY


25. The minimum value of 

, is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

|sinx + cos x + tanx + secx + cosecx + cot x|

2√2 − 1

2√2 + 1

√2 − 1

√2 + 1

https://dl.doubtnut.com/l/_4Bjr9MvbyCzY
https://dl.doubtnut.com/l/_q6nUYj6nMoeo


26. The expression

  

 then k can take the value

A. 4

B. 

C. 1

D. 

Answer:

Watch Video Solution

(a + b + c)(b + c − a)(c + a − b)(a + b − c)

≤ kb2c2

1

4

1

2

https://dl.doubtnut.com/l/_q6nUYj6nMoeo
https://dl.doubtnut.com/l/_W3ifFd0MCS8e


27. If n is even and 

and  then 

 cannot exceed

A. 

B. 

C. 

D. none of these

Answer: D

Watch Video Solution

n ≥ 4, x1, x2, ..., xn ≥ 0

x1 + x2 + ... + xn = 1,

P = x1x2x3…xn

1

n + 1

1

n + 2

1

2n

https://dl.doubtnut.com/l/_W3ifFd0MCS8e
https://dl.doubtnut.com/l/_k5XBfkOA6CbB


Watch Video Solution

28. The least value of  such that

, where n e N,

A. 2

B. 3

C. 4

D. 5

Answer: D

Watch Video Solution

n

(n − 2)x2 + 8x + n + 4 > 0

https://dl.doubtnut.com/l/_k5XBfkOA6CbB
https://dl.doubtnut.com/l/_HcFcfJvGMtLR


29. 1. The number of solution (s) of equation

 (where

denotes the greatest integer function) is (a)

one (b) two (c) three (d) none of these

A. 1

B. 2

C. 3

D. none of these

Answer: B

Watch Video Solution

sin sin− 1([x]) + cos − 1 cos x = 1

https://dl.doubtnut.com/l/_x18aCMHLm3xh


30. Number of solutions of

 is

A. 1

B. 2

C. 3

D. none of these

Answer: A

Watch Video Solution

∣
∣
∣

∣
∣
∣

= x + sinx,
1

|x| − 1

https://dl.doubtnut.com/l/_x18aCMHLm3xh
https://dl.doubtnut.com/l/_1b1Wte68bQ5B


31. The solution set of equation 

,

where [.] represents the greatest integer

function, is

A. R

B. N

C. I

D. Q

Answer: C

Watch Video Solution

(x + 2)2 + [x − 2]2 = (x − 2)2 + [x + 2]2

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


32. The number of pairs of positive integers (x,y)

where x and y are prime numbers and

, is

A. 1

B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

x2 − 2y2 = 1

https://dl.doubtnut.com/l/_QYKJoFggRFDN
https://dl.doubtnut.com/l/_JJgR8IMOqC09


33. The number of solution of the equation 

 is equal to

A. 2

B. 4

C. 1

D. in�nite

Answer: A

View Text Solution

16(x2 + 1) + π2 = |tanx| + 8πx

https://dl.doubtnut.com/l/_JJgR8IMOqC09
https://dl.doubtnut.com/l/_fbN7kt7jcemG


34. The set of values of 'a' for which

 for exactly three

integral values of x, is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ax2 − (4 − 2a)x − 8 < 0

2 ≤ a < 4

1 ≤ a < 2

2 < a < 4

1 < a < 2

https://dl.doubtnut.com/l/_m0ImphwzIkIM


35. The number of positive integral solutions

 of the equation 

 is

A. 0

B. 1

C. 2

D. in�nitely many

Answer: C

Watch Video Solution

(x, y)

2xy − 4x2 + 12x − 5y = 11,

https://dl.doubtnut.com/l/_gOY7A5DBNPH8


36. Number of integers, which satisfy the

inequality  is equal to

A. 0

B. 3

C. 4

D. in�nite

Answer: D

Watch Video Solution

> 1,
(16)

1
x

(2x+ 3)

https://dl.doubtnut.com/l/_hH1WlYf4YZF0
https://dl.doubtnut.com/l/_6PutuXr7zMUU


37. The numbers of integral solutions of the

equations 

, is

A. 2

B. 4

C. 8

D. in�nite

Answer: B

Watch Video Solution

y2(5x2 + 1) = 25(2x2 + 13)  where x, y ∈ I

https://dl.doubtnut.com/l/_6PutuXr7zMUU


Section Ii Assertion Reason Type

1. If  then  

Statement-1:   

Statement-2: 

A. 1

B. 2

C. 3

D. 4

log4(x + 2y) + log4(x − 2y) = 1,

(|x| − |y|) min = √3

AM ≥ GM

https://dl.doubtnut.com/l/_6PutuXr7zMUU
https://dl.doubtnut.com/l/_uHhkZPjZq93h


Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_uHhkZPjZq93h

