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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/_dxsUfC3MqMOZ


A. 1

B. 2

C. 0

D. none of these.

Answer: B

Watch Video Solution

2. If a > 1, b > 1 , then the minimum value of

 is :

A. 0

logb a + loga b

https://dl.doubtnut.com/l/_dxsUfC3MqMOZ
https://dl.doubtnut.com/l/_KINjjsdwssf5


B. 1

C. 2

D. none of

Answer: C

Watch Video Solution

3. The minimum value of  is

A. 2

B. 3

9x + 91 −x, x ∈ R,

https://dl.doubtnut.com/l/_KINjjsdwssf5
https://dl.doubtnut.com/l/_BSylEt5VkDZ4


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. 

+ +
a

b

b

c

c

a

[2, ∞)

[3, ∞)

https://dl.doubtnut.com/l/_BSylEt5VkDZ4
https://dl.doubtnut.com/l/_tefHvTJvcLVk


C. 

D. 

Answer: B

Watch Video Solution

(3, ∞)

[ − ∞, 3)

5. If a, b are postitive real numbers such that ab=1,

then the least value of the expression

 is

A. 2

B. 3

(1 + a)(1 + b)

https://dl.doubtnut.com/l/_tefHvTJvcLVk
https://dl.doubtnut.com/l/_IM5J9Q9RYd16


C. 4

D. none of these.

Answer: C

Watch Video Solution

6. 

A. 

B. 

C. 

a = log5 3 + log7 5 + log9 7

a ∈ [3/2, ∞)

a ∈ [
1

21 / 3, ∞

a ∈ [
3

21 / 3, ∞

https://dl.doubtnut.com/l/_IM5J9Q9RYd16
https://dl.doubtnut.com/l/_UPmaJGHoieIX


D. none of these.

Answer: C

Watch Video Solution

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

A. 

B. 

C. 

D. 

a2 + b2 + c2 > ab + bc + ca

a2 + b2 + c2 < ab + bc + ca

a2 + b2 + c2 ≥ ab + bc + ca

a2 + b2 + c2 ≤ ab + bc + ca

https://dl.doubtnut.com/l/_UPmaJGHoieIX
https://dl.doubtnut.com/l/_HNguEVOXvlLb


Answer: A

Watch Video Solution

8. If  for all . Then, the

least value of 

, is

A. 

B. 2n

C. n

a1 > 0 i = 1, 2, …. . , n

(a1 + a2 + …… + an)( + + … + )
1

a1

1

a2

1

an

n2

https://dl.doubtnut.com/l/_HNguEVOXvlLb
https://dl.doubtnut.com/l/_46aQ7DzhRVsq


D. 

Answer: B

Watch Video Solution

1

n

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

such that  k, then

the grealtest value of k, is

A. 6

B. 3

C. 4

+ + >
b + c

a

c + a

b

a + b

c

https://dl.doubtnut.com/l/_46aQ7DzhRVsq
https://dl.doubtnut.com/l/_6GtupYWanBvy


D. 9

Answer: A

Watch Video Solution

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

, then

A. 

B. 

C. 

( )
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

https://dl.doubtnut.com/l/_6GtupYWanBvy
https://dl.doubtnut.com/l/_rtgYGBSseqVH


D. 

Answer: A

Watch Video Solution

x = y = z = 1

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

then

A. 

B. 

C. 

D. 

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/_rtgYGBSseqVH
https://dl.doubtnut.com/l/_4YN4s9fsccpe


Answer: B

Watch Video Solution

12. If  and , such that  

 Then,

k=

A. 2

B. n

C. m

D. 1

m > 1 n ∈ N

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

n + 1

k

https://dl.doubtnut.com/l/_4YN4s9fsccpe
https://dl.doubtnut.com/l/_FrU2LOqC6cDf


Answer: A

Watch Video Solution

13. Find the greatest value of , where  and

lie in the �rst quadrant on the line .

A. 

B. 

C. 

D. 

Answer: C

x2y3 x y

3x + 4y = 5

3

4

3

8

3

16

1

16

https://dl.doubtnut.com/l/_FrU2LOqC6cDf
https://dl.doubtnut.com/l/_ZXDRwEXpm9Rg


Watch Video Solution

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/_ZXDRwEXpm9Rg
https://dl.doubtnut.com/l/_nAoQJtsW3OAF


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/_nAoQJtsW3OAF
https://dl.doubtnut.com/l/_kLSafWxpgb3K
https://dl.doubtnut.com/l/_ioLpJBxfnk5y


Section 1 Solved Mcq

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/_ioLpJBxfnk5y


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

value of  is

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

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

> 8pqr

< 8pqr

8pqr

https://dl.doubtnut.com/l/_S2PyD6qa4ZLM


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

Watch Video Solution

a, b, c

+ +
b + c

a

c + a

b

a + b

c

https://dl.doubtnut.com/l/_lxsmzRYKc9sc
https://dl.doubtnut.com/l/_Raj4F2hbMMBy


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/_Raj4F2hbMMBy


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/_JfdGbJDRsmc1
https://dl.doubtnut.com/l/_9nvz17FhzhMa


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/_9nvz17FhzhMa


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/_ZyNOPiuhvHg5


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/_F0CIK7JUplV3
https://dl.doubtnut.com/l/_lYUx67BFbY6P


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

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

+ + =
a

b + c − 1

b

c + a − b

c

a + b − c

> 3

< 3

≤ 2

≥ 2

https://dl.doubtnut.com/l/_lYUx67BFbY6P


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/_WPParq5gwD3j
https://dl.doubtnut.com/l/_TyF2NJtoK2vb


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/_TyF2NJtoK2vb


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/_qpLjxLoxNBJC


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/_qpLjxLoxNBJC
https://dl.doubtnut.com/l/_ntQPAIZ6BkVY
https://dl.doubtnut.com/l/_ApMx1yzPxcWi


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/_ApMx1yzPxcWi


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/_t5D0fNJGTbSi


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/_iaLmsvS6l725
https://dl.doubtnut.com/l/_G4nr4eSi7PK5


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/_G4nr4eSi7PK5
https://dl.doubtnut.com/l/_jFmXXB20JKJq


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/_jFmXXB20JKJq


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/_Qk3FsbxJpPIG


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/_NEyBEhsKOtFf
https://dl.doubtnut.com/l/_Waia4v1b5YAu


20. The least value of 2

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/_Waia4v1b5YAu


21. If a, b and c are positive, 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/_03nPhvMMfach


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/_JpfDw2Mux5M7


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/_DtYZGzIkrz2w


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/_TN2i4rO2ceIC


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/_BhhZMluJxJwu


26. If the equation 

has four positive roots, �nd the values of a and b.

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/_lH3dWeOIbP2h


27. about to only mathematics

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

21 / √2

21 − 2 − 1 / 2

21 + 2 − 1 / 2

21 − √2

https://dl.doubtnut.com/l/_a6dKLpjZh7NW


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/_6BQoQlcL8Ph1
https://dl.doubtnut.com/l/_Hn2ukqsCttxf


29. If  be three positive numbers such that 

 has the greatest value , then the value of

 is

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

x, y, z

xyz2 1

64

+ +
1

x

1

y

1

z

a = b = , c =
1

2

1

4

a = b = , c =
1

4

1

2

a = b = c =
1

3

https://dl.doubtnut.com/l/_Hn2ukqsCttxf


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/_IWisBTycVHME
https://dl.doubtnut.com/l/_fhluR1fISBAU


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/_fhluR1fISBAU


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/_ZXv0OB6Vqypp
https://dl.doubtnut.com/l/_0zL2SHDckmgd


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/_0zL2SHDckmgd
https://dl.doubtnut.com/l/_lRCL4QPB3pY1


34. If  are positive real umbers such that 

satis�es the relation  

 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

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/_lRCL4QPB3pY1


35. If  are positive real numbers

whose product is a �xed number  then the

minimum value of  is 

 is b.   

A. 

B. 

C. 

D. 

Answer: A

W t h Vid S l ti

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/_6wBc0tYgdtvn


Watch Video Solution

36. If  is

always greater than or equal to    

A. 

B. 1

C. 2

D. 

Answer: A

Watch Video Solution

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/_6wBc0tYgdtvn
https://dl.doubtnut.com/l/_fQRgIceGb1gb


37. If , are 'n', distinct odd

natural numbers, not divisible by any prime

number greater than 5, then

 is less than

A. 1

B. 

C. 

D. 

Answer: B

W t h Vid S l ti

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

1/2

3/4

https://dl.doubtnut.com/l/_XDxiwgwPbKd3


Watch Video Solution

38. For any n positive numbers 

such that 

, the least value of , is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

a1, a2, …, an

n

∑
i= 1

ai = α
n

∑
i= 1

a− 1
i

2n − α

3n

α

n(n − 1)

α

n2

α

https://dl.doubtnut.com/l/_XDxiwgwPbKd3
https://dl.doubtnut.com/l/_8IYxOo4iR0zw


Watch Video Solution

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

that 

, then

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ΔABC

a2 + b2 − ab = c2

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

https://dl.doubtnut.com/l/_8IYxOo4iR0zw
https://dl.doubtnut.com/l/_nTmqQYofzSZJ


40. For ,

is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

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

2

≥ 81

> 81

> 83

≥ 83

https://dl.doubtnut.com/l/_nTmqQYofzSZJ
https://dl.doubtnut.com/l/_ixDPzmuRy2EH
https://dl.doubtnut.com/l/_zIme4pEL266t


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

, then the minimum value of 

 is

A. 42

B. 46

C. 45

D. 48

Answer: C

Watch Video Solution

ab + bc + ca ≥ 74

a3 + b3 + c3 − 3abc,

https://dl.doubtnut.com/l/_zIme4pEL266t


42. If , the greatest value of  

, is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

a + b + c = 1

+ +
ab

a + b

bc

b + c

ca

c + a

1

3

1

2√2

1
2

1

4

https://dl.doubtnut.com/l/_SmQz5Fh9Htjs


43. If , then the least value of  

, is

A. 3

B. 6

C. 9

D. 12

Answer: C

Watch Video Solution

a, b > 0, a + b = 1

(1 + )(1 + )
1

a

1

b

https://dl.doubtnut.com/l/_v407De57eVIn


44. If a,b,c are positive numbers and

 then the maximum value of 

 is :

A. 

B. 

C. 

D. 9

Answer: B

Watch Video Solution

a + b + = c1,

(1 − a)(1 − b)(1 − c)

1

27

8

27

4
27

https://dl.doubtnut.com/l/_Z4lyNLbRmiWk
https://dl.doubtnut.com/l/_ByFP7S3vgov2


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

 always belongs to

A. [1,2]

B. [2,3]

C. [3,4]

D. [4,5]

Answer: C

Watch Video Solution

(a + b + c)
2

ab + bc + ca

https://dl.doubtnut.com/l/_ByFP7S3vgov2


46. A straight line through the vertex  of a

triangle  intersects the side  at the

points  and the cicumcircle of the triangle 

at the point  If  is not the center of the

circumcircle, then 

 

A. 

B. 

C. 

D. 

P

PQR QR

S 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

+ <
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/_lqSXeO4pEIn8


Answer: D

Watch Video Solution

47. The minimum value of the sum of real

numbers  and  with 

 is __________.

A. 6

B. 7

C. 8

D. 9

a− 5, a− 4, 3a− 3, 1, a8 a10

a > 0

https://dl.doubtnut.com/l/_lqSXeO4pEIn8
https://dl.doubtnut.com/l/_POtcIFTqqPF4


Answer: C

Watch Video Solution

48. Let  such that 

A. 

B. 

C. 

D. 

Answer: B

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/_POtcIFTqqPF4
https://dl.doubtnut.com/l/_aVQS2gFwN4Is


Watch Video Solution

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

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

https://dl.doubtnut.com/l/_aVQS2gFwN4Is
https://dl.doubtnut.com/l/_eML6yCHStBnA


Watch Video Solution

50. If x,yz are variables and 

 

then the minimum value of

 is

A. 10

B. 15

C. 8

D. 12

Answer: C

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

tan2 x + tan2 y + tan2 z,

https://dl.doubtnut.com/l/_eML6yCHStBnA
https://dl.doubtnut.com/l/_nFCpOTuHGAwd


Watch Video Solution

51. If  then the minimum

value of 

 is

A. 4

B. 5

C. 3

D. 9

Answer: D

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

√ + 3√ + 4√ ,
4a
b

27b

c

c

108a

https://dl.doubtnut.com/l/_nFCpOTuHGAwd
https://dl.doubtnut.com/l/_fcRIAt9kHt27


Watch Video Solution

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

Watch Video Solution

x + y + z = 1

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

∈ R+

https://dl.doubtnut.com/l/_fcRIAt9kHt27
https://dl.doubtnut.com/l/_8TsUP4aB8AjH


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/_8TsUP4aB8AjH
https://dl.doubtnut.com/l/_ifrMKXYawiQh


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

 and . Then 

 is

A. 270

B. 258

C. 216

D. 342

Answer: C

Watch Video Solution

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

x3 + y3 + z3

https://dl.doubtnut.com/l/_XQSstoiT3IsO


Section 2 Assertion Reason Type

1. Statement-1 : For any real number

  

Statement-2: 

A. 1

B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

x, ≤ 1
2x2

1 + x4

A. M. ≥ G. M.

https://dl.doubtnut.com/l/_akjzS2CJIDvf


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

B. 2

C. 3

D. 4

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/_akjzS2CJIDvf
https://dl.doubtnut.com/l/_qN9kxEr6lmPo


Answer: B

Watch Video Solution

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

satisfying , then   

Statement-2: , if 

 and 

A. 1

B. 2

C. 3

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/_qN9kxEr6lmPo
https://dl.doubtnut.com/l/_fmdErjkRoddf


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 and

, then  

A. 1

a3 + b3 = 16 a + b ≤ 4.

n > 1

≥ ( )
n

an + bn

2
a + b

2

https://dl.doubtnut.com/l/_fmdErjkRoddf
https://dl.doubtnut.com/l/_m98PWpCXHQjd


B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

5. Statement-1:

Statement-2: If  are n distinct

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

a1, a2, a3, …, an

https://dl.doubtnut.com/l/_m98PWpCXHQjd
https://dl.doubtnut.com/l/_8XZ2OjrpYbPT


positive real numbers and , then  

A. 1

B. 2

C. 3

D. 4

Answer: D

Watch Video Solution

m > 1

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

n

a1 + a2 + ... + ab

n

https://dl.doubtnut.com/l/_8XZ2OjrpYbPT


6. Statement -1: If  then  

  

Statement-2: If  then  

Arithmetic mean of  powers  mth power of

Arthmetic mean

A. 1

B. 2

C. 3

D. 4

Answer: A

n ∈ N,

√1 + √2 + √3 + ... + √n < √
n2(n + 1)

2

0 < m < 1,

mth <

https://dl.doubtnut.com/l/_dGec1cvDqHqB


Watch Video Solution

7. Statement -1 For every natural number

,  

Statement -2 For every natural number

A. 1

B. 2

C. 3

D. 4

n ≥ 2 + + .... . + ≥ √n
1

√1

1

√2

1

n

n ≥ 2√n(n + 1) < n + 1

https://dl.doubtnut.com/l/_dGec1cvDqHqB
https://dl.doubtnut.com/l/_9pxYzEWySE5E


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

B. 2

C. 3

+ + = 1,
1

ab

1

bc

1

ca

√3

A. M. ≥ G. M.

https://dl.doubtnut.com/l/_9pxYzEWySE5E
https://dl.doubtnut.com/l/_79cOKLici9k2


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. 

Statement-2: AM of n positive numbers exceeds

their HM

https://dl.doubtnut.com/l/_79cOKLici9k2
https://dl.doubtnut.com/l/_AzeA2Ck5NfGy


Section I Mcqs

A. 1

B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_AzeA2Ck5NfGy


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/_yb4sqYD6767b


2. If , then the minimum

value of  is

A. 1

B. 2

C. 3

D. 4

Answer: D

Watch Video Solution

a, b, c, d ∈ R+ − {1}

logd a + logb + logc + logc b

https://dl.doubtnut.com/l/_SlZuuJY23E4q


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/_VK7YGZBv67Yl


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/_mOiSJnKcqZin
https://dl.doubtnut.com/l/_UPzqVFLJgREM


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/_UPzqVFLJgREM


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/_tWWO0fnrrVve


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/_OZdOGjoxozDr


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/_BXP43EuYD1BJ
https://dl.doubtnut.com/l/_lpuXfpNmQWLp


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/_lpuXfpNmQWLp


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/_kEs9jUxKotkC
https://dl.doubtnut.com/l/_2zL1pHJHvZF4


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/_2zL1pHJHvZF4


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/_3ScK6wRp3EDO


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/_SoLgcZhGGcBz


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

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

a4 + b4 > a3b + ab3

a4 + b4 < a3b + ab3

a3 + b3 < a2b + ab2

15.  is2sin2 x + 2cos2 x

https://dl.doubtnut.com/l/_Kc5MykYU6ldc
https://dl.doubtnut.com/l/_VUqIJwmIH2gR


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

≤ 2

≥ 2

≤ 1

≥ 1

16. If  then the least value of 

 is

A. 3abc

xyz = abc,

bcx + cay + abz,

https://dl.doubtnut.com/l/_VUqIJwmIH2gR
https://dl.doubtnut.com/l/_tMsRhlRDqHRA


B. 6abc

C. abc

D. 4abc

Answer: A

Watch Video Solution

17. The number of orded 4-tuples 

where  which satisfy the

inequality

 is

(x, y, z, w)

x, y, z, w ∈ [0, 10]

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

https://dl.doubtnut.com/l/_tMsRhlRDqHRA
https://dl.doubtnut.com/l/_J5jSBetvH4Dy


A. 81

B. 144

C. 0

D. in�nite

Answer: B

Watch Video Solution

18. The range of ab if

 is

A. 

|a| ≤ 1  and a + b = 1, (a, b ∈ R),

[0, 1/4]

https://dl.doubtnut.com/l/_J5jSBetvH4Dy
https://dl.doubtnut.com/l/_TPZCeZroUCQ9


B. 

C. 

D. 

Answer: B

Watch Video Solution

[ − 2, 1/4]

[1/4, 2]

[0, 2]

19. If  then minimum

value of  is

A. 

B. 

A = x2 + , B = x −
1

x2

1

x
A

B

√2

2√2

https://dl.doubtnut.com/l/_TPZCeZroUCQ9
https://dl.doubtnut.com/l/_44MjYPdXDiBo


C. 

D. none of these

Answer: A

Watch Video Solution

√2 + 2

20. The least perimeter of a cyclic quadrilateral of

given area A square units, is

A. 

B. 

C. 

√A

2√A

3√A

https://dl.doubtnut.com/l/_44MjYPdXDiBo
https://dl.doubtnut.com/l/_tjGCjUym0H0S


D. 

Answer: D

Watch Video Solution

4√A

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

https://dl.doubtnut.com/l/_tjGCjUym0H0S
https://dl.doubtnut.com/l/_n9peE8VneAMF


C. 20

D. 21

Answer: B

Watch Video Solution

22. If  are positive real numbers such that

 then  has

A. minimum value 81

B. maximum value 81

C. minimum value 27

x. y, z

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

https://dl.doubtnut.com/l/_n9peE8VneAMF
https://dl.doubtnut.com/l/_BV69GF9ZHS8K


D. maximum value 27

Answer: A

Watch Video Solution

23. If  are real numbers, then the

largest value of the expression 

is

A. n

B. 

x1, x2, ..., xn

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

n

2

https://dl.doubtnut.com/l/_BV69GF9ZHS8K
https://dl.doubtnut.com/l/_nx75RXckDKDt


C. 

D. 

Answer: B

Watch Video Solution

n

4

√n2 − 1

24. The minimum value of the sum of the lengths

of diagonals of a cyclic quadrilateral of area 

square units, is

A. 

B. 

a2

√2a

2√2a

https://dl.doubtnut.com/l/_nx75RXckDKDt
https://dl.doubtnut.com/l/_9caVBtmKNC2y


C. 2a

D. none of these

Answer: B

Watch Video Solution

25. The minimum value of 

,

is

A. 

B. 

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

2√2 − 1

2√2 + 1

https://dl.doubtnut.com/l/_9caVBtmKNC2y
https://dl.doubtnut.com/l/_kmulpxbXtyFk


C. 

D. 

Answer: A

Watch Video Solution

√2 − 1

√2 + 1

26. The expression

  

 then k can take the value

A. 4

B. 

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

≤ kb2c2

1

4

https://dl.doubtnut.com/l/_kmulpxbXtyFk
https://dl.doubtnut.com/l/_qYns8MgfsPBZ


C. 1

D. 

Answer:

Watch Video Solution

1

2

27. If n is even and  and

 then 

cannot exceed

A. 

B. 

n ≥ 4, x1, x2, ..., xn ≥ 0

x1 + x2 + ... + xn = 1, P = x1x2x3…xn

1

n + 1

1

n + 2

https://dl.doubtnut.com/l/_qYns8MgfsPBZ
https://dl.doubtnut.com/l/_xhMdBZLybtqR


C. 

D. none of these

Answer: D

Watch Video Solution

1

2n

28. Find the least value of  such that

A. 2

B. 3

C. 4

n

(n − 2)x2 + x + n + 4 > 0, ∀x ∈ R, wheren ∈ N.

https://dl.doubtnut.com/l/_xhMdBZLybtqR
https://dl.doubtnut.com/l/_IoTYZPCublg5


D. 5

Answer: D

Watch Video Solution

29. The number of solution (s) of equation

 (where denotes

the greatest integer function) is

A. 1

B. 2

C. 3

sin sin− 1([x]) + cos − 1 cos x = 1

https://dl.doubtnut.com/l/_IoTYZPCublg5
https://dl.doubtnut.com/l/_do7nfuUT12c2


D. none of these

Answer: D

Watch Video Solution

30. Number of solutions of

 is

A. 1

B. 2

C. 3

D. none of these

∣
∣
∣

∣
∣
∣

= x + sinx,
1

|x| − 1

https://dl.doubtnut.com/l/_do7nfuUT12c2
https://dl.doubtnut.com/l/_9ifjzDa53jvm


Answer: A

Watch Video Solution

31. The solution set of equation 

,

where [.] represents the greatest integer

function, is

A. R

B. N

C. I

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

https://dl.doubtnut.com/l/_9ifjzDa53jvm
https://dl.doubtnut.com/l/_rQSfBFnxd8rg


D. Q

Answer: C

Watch Video Solution

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

x2 − 2y2 = 1

https://dl.doubtnut.com/l/_rQSfBFnxd8rg
https://dl.doubtnut.com/l/_8Plv6py1TpFa


D. 4

Answer: A

Watch Video Solution

33. The number of solution of the equation 

 is equal to

A. 2

B. 4

C. 1

D. in�nite

16(x2 + 1) + π2 = |tanx| + 8πx

https://dl.doubtnut.com/l/_8Plv6py1TpFa
https://dl.doubtnut.com/l/_TFxtuM35sTef


Answer: A

Watch Video Solution

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

 for exactly three

integral values of x, is

A. 

B. 

C. 

D. 

ax2 − (4 − 2a)x − 8 < 0

2 ≤ a < 4

1 ≤ a < 2

2 < a < 4

1 < a < 2

https://dl.doubtnut.com/l/_TFxtuM35sTef
https://dl.doubtnut.com/l/_cDV0vBRujhx8


Answer: A

Watch Video Solution

35. The number of positive integral solutions

 of the equation 

 is

A. 0

B. 1

C. 2

D. in�nitely many

(x, y)

2xy − 4x2 + 12x − 5y = 11,

https://dl.doubtnut.com/l/_cDV0vBRujhx8
https://dl.doubtnut.com/l/_P5lf1xfzt983


Answer: C

Watch Video Solution

36. Number of integers, which satisfy the

inequality  is equal to

A. 0

B. 3

C. 4

D. in�nite

> 1,
(16)

1
x

(2x+ 3)

https://dl.doubtnut.com/l/_P5lf1xfzt983
https://dl.doubtnut.com/l/_OrkgvWYxEz2q


Answer: D

Watch Video Solution

37. The numbers of integral solutions of the

equations 

,

is

A. 2

B. 4

C. 8

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

https://dl.doubtnut.com/l/_OrkgvWYxEz2q
https://dl.doubtnut.com/l/_FCKdAJlMTNJU


Section Ii Assertion Reason Type

D. in�nite

Answer: B

Watch Video Solution

1. If  then  

Statement-1:   

Statement-2: 

A. 1

log4(x + 2y) + log4(x − 2y) = 1,

(|x| − |y|) min = √3

AM ≥ GM

https://dl.doubtnut.com/l/_FCKdAJlMTNJU
https://dl.doubtnut.com/l/_Ta4z9eYXZsSq


Exercise Section Ii Assertion Reason

B. 2

C. 3

D. 4

Answer:

Watch Video Solution

1. In a triangle ABC , if AB , BC and AC are the three

sides of the triangle , then which of the following

https://dl.doubtnut.com/l/_Ta4z9eYXZsSq
https://dl.doubtnut.com/l/_6Ez3ZQcsITcl


statements is necessarily true ?

A. 1

B. 2

C. 3

D. 4

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_6Ez3ZQcsITcl

