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1. Which statement is correct ?

A. {1} ∈ {1, 2, 3}

B. {1} ∉ {1, 2, 3}

C. {1} ⊆ {1, 2, 3}

D. {1} ⊂ {1, 2, 3}

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


Watch Video Solution

2. For any three sets A, B, C, prove that 

A - (B ∪ C) = (A - B) ∩ (A - C)

Watch Video Solution

3. Find the domain of the function f(x) = √2x + 1 + √5 - x .

Watch Video Solution

4. There are 100 students in a class. In an examination, 50 of them failed

in Mathematics, 45 failed in Physics, 40 failed in Biology and 32 failed in

exactly two of the three subjects. Only one student passed in all the

subjects. Then the number of students failing in all the three

subjects_____

A. is 12

https://dl.doubtnut.com/l/_hsgQZymBxlpg
https://dl.doubtnut.com/l/_AnQqdiauw2Vv
https://dl.doubtnut.com/l/_kLluxsqRjTKf
https://dl.doubtnut.com/l/_fcQlS9un5MJs


B. is 4

C. is 2

D. cannot be determined from given information.

Watch Video Solution

5. Let X = {1, 2, 3, 4, 5} . The number of di�erent ordered pairs (Y, Z) that

can be formed such that Y ⊆ X, Z ⊆ X and Y ∩ Z is empty is___

A. 25

B. 53

C. 52

D. 35

Watch Video Solution

https://dl.doubtnut.com/l/_fcQlS9un5MJs
https://dl.doubtnut.com/l/_L0z5e79pQYYj


2013

1. Which of the following sets is the null set ϕ ?

A. A = {x : x is a prime number and 31 < x < 37}

B. B = {x : x is an integer and 0 < x ≤ 1}

C. C = {ϕ}

D. D = {x : x + 1 = 1}

Watch Video Solution

2. State whether the statement is true or false : 

'' All relations are mapping but the converse is not true ''.

Watch Video Solution

https://dl.doubtnut.com/l/_4uzipUZmNOcG
https://dl.doubtnut.com/l/_VG2Qa2Rn1YMT


3. State whether the following statements is true or false : 

'' For two non-empty sets A and B if A ⊂ B,  then A ∩ B = A. ′ ′

Watch Video Solution

4. Find the domain of de�nition of the function 

f(x) =
1

√x2 - 4x

Watch Video Solution

5. For three sets A, B and C if A ∩ B = A ∩ C and A ∪ B = A ∪ C,  then

prove that B = C .

Watch Video Solution

6. Let A, B, C are three sets then prove that 

(A ∪ B) × C = (A × C) ∪ (B × C).

https://dl.doubtnut.com/l/_xFlCzlcJcjYj
https://dl.doubtnut.com/l/_rfO9P3bA4oHf
https://dl.doubtnut.com/l/_bfXpmBbLSyKH
https://dl.doubtnut.com/l/_AKGgmwMkyGjv


Watch Video Solution

7. Draw the rough sketch of the graph and discuss the continuity of the

function f(x) = |x - 1| + |x - 2|.

Watch Video Solution

8. Let f(x) = x
1

x - 1
+

1
x

+
1

x + 1
, x > 1 . Then _____

A. f(x) ≤ 1

B. 1 < f(x) ≤ 2

C. 2 < f(x) ≤ 3

D. f(x) > 3

Watch Video Solution

( )

https://dl.doubtnut.com/l/_AKGgmwMkyGjv
https://dl.doubtnut.com/l/_7Csmjkd8BxbP
https://dl.doubtnut.com/l/_Nctjp680mFDN


2014

9. Let A and B be two sets containing 2 elements and 4 elements

respectively. The number of subsets of A × B having 3 or more elements

is____

A. 256

B. 220

C. 219

D. 211

Watch Video Solution

1. If A = {x : 0 < x < 4} and B = {x : 3 ≤ x ≤ 6}, where x is an integer, then

which of the following is A ∩ B ?

A. {2}

https://dl.doubtnut.com/l/_DmOOlq6NVCkx
https://dl.doubtnut.com/l/_gbpfY4Pzk1qa


B. {3}

C. {4}

D. ϕ

Watch Video Solution

2. If A = {x : x = 3n, n ∈ ℤ} and  

B = {x : x = 6n, n ∈ ℤ}, then find A ∩ B and A ∪ B .

Watch Video Solution

3. A = {1, 2, 3, 5} and B = {4, 6, 9}. A relation R is de�ned from A to B by 

R = {(x, y) :  the di�erence between x and y is odd}. Write R in Roster

form.

Watch Video Solution

https://dl.doubtnut.com/l/_gbpfY4Pzk1qa
https://dl.doubtnut.com/l/_Y3q0XOKZqcLT
https://dl.doubtnut.com/l/_dkPmXdglGeEh
https://dl.doubtnut.com/l/_i3QAr8kYnKx0


4. For any three sets A, B, C prove that, 

A - (B ∪ C) = (A - B) ∩ (A - C)

Watch Video Solution

5. Let the number of elements of set A and B be p and q respectively. Then

the number of relations from the set A to the set B is___

A. 2p+q

B. 2pq

C. p + q

D. pq

Watch Video Solution

6. There is a group of 265 persons who like either singing or dancing or

painting. In this group 200 like singing, 110 like dancing and 55 painting. If

https://dl.doubtnut.com/l/_i3QAr8kYnKx0
https://dl.doubtnut.com/l/_AIbQLFxdJoN0
https://dl.doubtnut.com/l/_AM0kXSKqhCwp


60 persons like both singing and dancing, 30 like both singing and

painting and 10 like all these activities, then the number of persons who

like only dancing and painting is___

A. 10

B. 20

C. 30

D. 40

Watch Video Solution

7. Let Xn = z = x + iy:|z|2 ≤
1
n

 for all integers n ≥ 1 .  

Then 
∞

∩ n= 1Xn is___

A. a singleton set

B. not a �nite set

C. an empty set

{ }

https://dl.doubtnut.com/l/_AM0kXSKqhCwp
https://dl.doubtnut.com/l/_cZ1u2P5c1sgx


D. a �nite set with more than one elements.

Watch Video Solution

8. The range of the function y = 3sin
π2

16 - x2  is___

A. 0,
3
2

B. [0, 1]

C. 0,
3

√2

D. [0, ∞)

Watch Video Solution

(√ )
[ √ ]

[ ]

https://dl.doubtnut.com/l/_cZ1u2P5c1sgx
https://dl.doubtnut.com/l/_9VgKEyf0R8v0


9. If a ∈ ℝ and the equation  

-3(x - [x])2 + 2(x - [x]) + a2 = 0 (where [x] denotes the greatest integer 

≤ x) has no integral solution, then all possible values of a lie in the

interval____

A. ( - 1, 0) ∪ (0, 1)

B. (1, 2)

C. (-2, -1)

D. ( - ∞, - 2) ∪ (2, ∞)

Watch Video Solution

10. If X = 4n - 3n - 1 : n ∈ ℕ and Y = {9(n - 1) : n ∈ ℕ} 

where ℕ is the set of natural numbers, then X ∪ Y is equal to__

A. Y - X

B. X

{ }

https://dl.doubtnut.com/l/_FuiYLqIm2bti
https://dl.doubtnut.com/l/_us418udAgxT0


2015

C. Y

D. ℕ

Watch Video Solution

1. Let R be the relation de�ned on the set ℕ of natural number as

R = {(x, y) ∣ 4x + 5y = 50, x, y ∈ ℕ}. Express R and R - 1 as set of ordered

pairs.

Watch Video Solution

2. If 2f(x) + 3f( - x) = 2x + 1, then �nd f(x).

Watch Video Solution

https://dl.doubtnut.com/l/_us418udAgxT0
https://dl.doubtnut.com/l/_p3aKBXCTAMCK
https://dl.doubtnut.com/l/_040ibrzEahWd
https://dl.doubtnut.com/l/_HGTntKN7pJ8y


3. Prove that A × (B ∪ C) = (A × B) ∪ (A × C)

Watch Video Solution

4. Find the domain and range of the function f(x) =
x

x2 - 5x + 4

Watch Video Solution

5. Let f :ℝ → ℝ be de�ned as f(x) =
x2 - x + 4

x2 + x + 4
.  Then the range of the

function f(x) is____

A. 
3
5 ,

5
3

B. 
3
5 ,

5
3

C. - ∞,
3
5 ∪

5
3 , ∞

D. -
5
3 , -

3
5

Watch Video Solution

[ ]
( )
( ) ( )
[ ]

https://dl.doubtnut.com/l/_HGTntKN7pJ8y
https://dl.doubtnut.com/l/_mXXwmCOxVY0n
https://dl.doubtnut.com/l/_8ABewx5WCIth


6. {x ∈ ℝ:|cosx| ≥ sinx} ∩ 0,
3π
2 =

A. 0,
π
4 ∪

3π
4 ,

3π
2

B. 0,
π
4 ∪

π
2 ,

3π
2

C. 0,
π
4 ∪

5π
4 ,

3π
2

D. 0,
3π
2

Watch Video Solution

[ ]
[ ] [ ]
[ ] [ ]
[ ] [ ]
[ ]

7. For the function f(x) =
1

[x] , where [x] denotes the greatest integer

less than or equal to x, which of the following statements are true?

A. The domain is ( - ∞, ∞)

B. The range is {0} ∪ { - 1} ∪ {1}

[ ]

https://dl.doubtnut.com/l/_8ABewx5WCIth
https://dl.doubtnut.com/l/_c3dA90hmEULZ
https://dl.doubtnut.com/l/_IweUZzpIIpb1


C. The domain is ( - ∞, 0) ∪ [1, ∞)

D. The range is {0} ∪ {1}

Watch Video Solution

8. The number of real solutions of the equation 

(sinx - x) cosx - x2 = 0 is__

A. 1

B. 2

C. 3

D. 4

Watch Video Solution

( )

https://dl.doubtnut.com/l/_IweUZzpIIpb1
https://dl.doubtnut.com/l/_tmZOmXLxXc3G


9. The number of real roots of equation logex + ex = 0 is__

A. 0 (zero)

B. 1

C. 2

D. 3

Watch Video Solution

10. Let S = {(a, b, c) ∈ ℕ × ℕ × ℕ : a + b + c = 21,  

a ≤ b ≤ c} and T = {(a, b, c) ∈ ℕ × ℕ × ℕ : a, b, c  

are in A. P.}, where ℕ is the set of all natural numbers. 

Then the number of elements in the set S ∩ T is___

A. 6

B. 7

https://dl.doubtnut.com/l/_fcHyGH50tZCy
https://dl.doubtnut.com/l/_oGhWOMseuvf7


2016

C. 13

D. 14

Watch Video Solution

11. Given that x is real number satisfying 
5x2 - 26x + 5

3x2 - 10x + 3
< 0, then___

A. x <
1
5

B. 
1
5

< x < 3

C. x > 5

D. 
1
5

< x <
1
3

or 3 < x < 5

Watch Video Solution

https://dl.doubtnut.com/l/_oGhWOMseuvf7
https://dl.doubtnut.com/l/_mfi84uS5yvy6
https://dl.doubtnut.com/l/_HGa5s2vtOJYo


1. If f(x) = log3x and ψ(x) = x2 , then the value of f{ψ(3)} will be

A. 0

B. 1

C. 2

D. 3

Watch Video Solution

2. Find the domain for which the functions

f(x) = 3x2 - 2x and g(x) = 9x - 6 are equal.

Watch Video Solution

3. If f(x) = epx+q , then show that  

f(a). f(b). f(c) = f(a + b + c). e2q

Watch Video Solution

https://dl.doubtnut.com/l/_HGa5s2vtOJYo
https://dl.doubtnut.com/l/_D7c6pIXTqiYm
https://dl.doubtnut.com/l/_yzLzRn4sneby


Watch Video Solution

4. For any three sets A, B and C, prove that 

A ∪ (B ∩ C) = (A ∪ B) ∩ (A ∪ C)

Watch Video Solution

5. Find the domain of de�nition and range of the function 

f(x) =
x

1 + x2

Watch Video Solution

6. If A = 5n - 4n - 1 : n ∈ ℕ  and  

B = {16(n - 1) : n ∈ ℕ}, then

A. A = B

B. A ∩ B = ϕ

C. A ⊆ B

{ }

https://dl.doubtnut.com/l/_yzLzRn4sneby
https://dl.doubtnut.com/l/_Nt8h3F6VhVaC
https://dl.doubtnut.com/l/_bwiICpC7if4v
https://dl.doubtnut.com/l/_kjht85HyjQLH


WBHS Archive (2012)

D. B ⊆ A

Watch Video Solution

7. If f(x) + 2f
1
x

= 3x, x ≠ 0 and  

S = {x ∈ ℝ : f(x) = f( - x)},  then S

A. is an empty set

B. contains exactly one element

C. contains exactly two elements

D. contains more than two elements

Watch Video Solution

( )

https://dl.doubtnut.com/l/_kjht85HyjQLH
https://dl.doubtnut.com/l/_pIQIhHiRhrlV
https://dl.doubtnut.com/l/_GuTzdCS4KoJT


1. Two unbaised coins are tossed. The probability that the �rst coin shows

'head' and the second coin shows 'tall' is-

A. 
1
2

B. 
1
4

C. 
1
8

D. 
1
16

Watch Video Solution

2. Two dice are thrown simultaneously. Find the probability that the sum

of the numbers obtained will be 10.

Watch Video Solution

3. A bag contains 12 red and 10 white balls. 5 balls are taken from the bag

at random. Find the probability that 3 balls are red and 2 balls are white.

https://dl.doubtnut.com/l/_GuTzdCS4KoJT
https://dl.doubtnut.com/l/_vmGT9I8mNgnG
https://dl.doubtnut.com/l/_miOg0aV1gRAB


WBHS Archive (2013)

WBHS Archive (2014)

Watch Video Solution

1. An unbiased coin is tossed three times in succession. What is the

probability of obtaining 'Tail' at least once ?

Watch Video Solution

1. A and B be two mutually exclusive events such that

P(A) =
3
8

, P(B) =
1
3

then P[A ∪ B] is given by-

A. 
17
24

B. 
2
9

C. 
7
24

https://dl.doubtnut.com/l/_miOg0aV1gRAB
https://dl.doubtnut.com/l/_mmRcmJnCBUUn
https://dl.doubtnut.com/l/_S39TJ0U6f4aa


D. 
13
24

Watch Video Solution

2. The range of 62,72,44,25,54,9,56,71,27,-13,-3 is-

A. 82

B. 75

C. 85

D. 81

Watch Video Solution

3. If P(A) =
2
3

, P(B) =
1
2

, P(A ∩ B) =
1
6

, then �nd the value of 

P(A ∩ B) and P(A ∪ B)

W t h Vid S l ti

https://dl.doubtnut.com/l/_S39TJ0U6f4aa
https://dl.doubtnut.com/l/_LIzjkG5gI3CK
https://dl.doubtnut.com/l/_F0tRTocZ19zU


Watch Video Solution

4. Find the mean deviation about the mean for the following data:

39,51,59,62,74

Watch Video Solution

5. What is the probability that a year, selected at random, in between

2001 and 2010 (both inclusive) will contain 53 Mondays ?

Watch Video Solution

6. For a group of 200 students the mean and S.D. of marks obtained by

them were found to be 40 and 15 respectively. Later on, it was found that

the score 23 was misread as 32. Find the correct mean and correct S.D.

Watch Video Solution

https://dl.doubtnut.com/l/_F0tRTocZ19zU
https://dl.doubtnut.com/l/_yxGCbDQuEbsq
https://dl.doubtnut.com/l/_92GUGKJYDVGy
https://dl.doubtnut.com/l/_3f29XMRH2Rbz


WBHS Archive (2015)

1. If y=2x+3 and variance of y is 4, then the standard deviation of x is-

Watch Video Solution

2. If P(A) = 0.54, P(B) = 0.69 and P(A ∩ B) = 0.35, then the value of 

P(A′ ∪ B′ ) is-

Watch Video Solution

3. The standard deviation of 32 numbers is 5. If the sum of the numbers is

80, determine the sum of the squares of the numbers.

Watch Video Solution

4. Three dies are thrown simultaneously. Find the probability of obtaining

a total score of 4.

https://dl.doubtnut.com/l/_Ts2YFXWqbn0O
https://dl.doubtnut.com/l/_DFIPb4B9Cdv6
https://dl.doubtnut.com/l/_hWOaTxnYdxlT
https://dl.doubtnut.com/l/_BWSsq5Ahdmlo


WBHS Archive (2016)

Watch Video Solution

5. Two roots of the equation ax2 + bx + c = 0 is α, β then �nd the value of 

α2 + β2

Watch Video Solution

6. Find the probability that three numbers chosen at random from �rst

nine natural numbers from an A.P.

Watch Video Solution

1. For two mutually exclusive events A and B, P(A) =
1
2

and P(A ∪ B) =
2
3

,

then the value of P(B) will be

A. 
1
4

https://dl.doubtnut.com/l/_BWSsq5Ahdmlo
https://dl.doubtnut.com/l/_0H4AmrKkAxFY
https://dl.doubtnut.com/l/_hmUcENjgaHMg
https://dl.doubtnut.com/l/_CbmXivQJdnXj


B. 
1
6

C. 
1
3

D. 
1
5

Watch Video Solution

2. Find the probability of obtaining total 7 points with the rolling of two

dice simultaneously.

Watch Video Solution

3. Two variables x and y are related by y=10-3x. The standard deviation of x

be 4, �nd the standard deviation of y.

Watch Video Solution

https://dl.doubtnut.com/l/_CbmXivQJdnXj
https://dl.doubtnut.com/l/_x4Z4Puo90HwW
https://dl.doubtnut.com/l/_L94EhxKKphdm


WBJEE Archive (2012)

4. Find the probability that a leap year, selected at random will contain 53

Sundays.

Watch Video Solution

5. Two roots of the equation ax2 + bx + c = 0 is α, β then �nd the value of 

1

α3 +
1

β3

Watch Video Solution

1. An urn contains 8 red and 5 white balls. Three balls are drawn at

random. Then the probability that balls of both colours are drawn is-

A. 
40
143

B. 
70
143

https://dl.doubtnut.com/l/_8S2vrKSnF72t
https://dl.doubtnut.com/l/_H0Ik2fc4a8LT
https://dl.doubtnut.com/l/_KXTm7UnLmszX


C. 
3
13

D. 
10
13

Watch Video Solution

2. Two decks of playing cards are well shu�ed and 26 cards are randomly

distributed to a player. Then the probability that the player gets all

distinct cards is-

A. 
52C26

104C26

B. 
2 × 52C26
104C26

C. 

213 × 52
C26

104C26

D. 
226 × 52C26

104C26

Watch Video Solution

https://dl.doubtnut.com/l/_KXTm7UnLmszX
https://dl.doubtnut.com/l/_r6r0fGBNckiE


WBJEE Archive (2013)

WBJEE Archive (2014)

1. Each of a and b can take values 1 or 2 with equal probability. The

probability that the equation ax2 + bx + 1 = 0 has real roots, is equal to-

A. 
1
2

B. 
1
4

C. 
1
8

D. 
1
16

Watch Video Solution

1. A fair six faced die is rolled 12 times. The probability that each face

turns up twice is equal to-

https://dl.doubtnut.com/l/_83iIoqLLkywr
https://dl.doubtnut.com/l/_6WSqv2oKWadP


A. 
12!

6!6!612

B. 
212

26612

C. 
12!

26612

D. 
12!

62612

Watch Video Solution

2. A poker hand consists of 5 cards drawn at random from a well-shu�ed

pack of 52 cards. Then the probability that a poker hand consists of a pair

and triple of equal face values (for example 2 sevens and 3 kings or 2 aces

and 3 queens etc.) is-

A. 
6

4165

B. 
23

4165

C. 
1797
4165

D. 
1

4165

https://dl.doubtnut.com/l/_6WSqv2oKWadP
https://dl.doubtnut.com/l/_dLsFGQW1rgSy


WBJEE Archive (2015)

Watch Video Solution

3. For two events A and B, Let P(A)=0.7 and P(B)=0.6. The necessarily false

statements (s) is/are-

A. P(A ∩ B) = 0.35

B. P(A ∩ B) = 0.45

C. P(A ∩ B) = 0.65

D. P(A ∩ B) = 0.28

Watch Video Solution

https://dl.doubtnut.com/l/_dLsFGQW1rgSy
https://dl.doubtnut.com/l/_HIEZlDMVfaoO


1. In a certain town, 60% of the families own a car, 30% own a house and

20% own both a car and a house. If a family is randomly chosen, what is

the probability that this family owns a car or a house but not both ?

A. 0.5

B. 0.7

C. 0.1

D. 0.9

Watch Video Solution

2. The variance of �rst 20 natural numbers is-

A. 
133
4

B. 
279
12

C. 
133
2

https://dl.doubtnut.com/l/_FlUe5tQ3z9eV
https://dl.doubtnut.com/l/_Su8px95ogELE


D. 
399
4

Watch Video Solution

3. If the letters of the word PROBABILITY are written down at random in a

row, the probability that two B-s are together is-

A. 
2
11

B. 
10
11

C. 
3
11

D. 
6
11

Watch Video Solution

4. If 5 distinct balls are placed at random into 5 cells, then the probability

that exactly once cell remains empty is

https://dl.doubtnut.com/l/_Su8px95ogELE
https://dl.doubtnut.com/l/_0d9G25NQi9SO
https://dl.doubtnut.com/l/_SXpuAbq4CBEI


WBJEE Archive (2016)

A. 
48
125

B. 
12
125

C. 
8

125

D. 
1

125

Watch Video Solution

1. Standard deviation of n observations a1, a2, a3, …. , an is σ. Then the

standard deviation of the observations λa1, λa2, …. , λan is

A. λσ

B. -λσ

C. |λ|σ

D. λnσ

https://dl.doubtnut.com/l/_SXpuAbq4CBEI
https://dl.doubtnut.com/l/_VtCpj4Q6An6y


JEE Main (AIEEE) Archive (2012)

Watch Video Solution

1. Let x1, x2, …. , xn be n observations, and let x̄ be their arithmatic mean

and σ2 be their variance.  

Statement 1 : Variance of 2x1, 2x2, …. , 2xn is 4σ2  

Statement 2 : Arithmatic mean of 2x1, 2x2, …. , 2xn is 4x̄.

A. Statement-1 is true, Statement-2 is true. 

Statement-2 is not a correct explnation for Statement-1.

B. Statement-1 is true, Statement-2 is false.

C. Statement-1 is false, Statement-2 is true.

D. Statement-1 is true, Statement-2 is ture, Statement-2 is a correct

explanation for Statement-1

https://dl.doubtnut.com/l/_VtCpj4Q6An6y
https://dl.doubtnut.com/l/_DDWwifQnkTfb


JEE Main (AIEEE) Archive (2013)

JEE Main (AIEEE) Archive (2014)

Watch Video Solution

1. All the students of a class performed poorly in Mathematics. The

teacher decided to give grace marks of 10 to each of the students. Which

of the following statistical measures will not change even after the grace

marks were given ?

A. mean

B. median

C. mode

D. variance

Watch Video Solution

https://dl.doubtnut.com/l/_DDWwifQnkTfb
https://dl.doubtnut.com/l/_6GMV4thGZstI


JEE Main (AIEEE) Archive (2015)

1. The variance of �rst 50 even natural numbers is-

A. 
833
4

B. 833

C. 437

D. 
437
4

Watch Video Solution

1. The mean of the data set comprising of 16 observations is 16. If one of

the observation valued 16 is deleted and three new observations valued 3,

4 and 5 are added to the data, then the mean of the resultant data, is-

Watch Video Solution

https://dl.doubtnut.com/l/_Nu1Ws8GUUikL
https://dl.doubtnut.com/l/_7XpIP2EYeDoe


JEE Main (AIEEE) Archive (2016)

WBHS Archive 2012

1. If the standard deviation of the numbers 2, 3, a and 11 is 3.5. Then which

of the following is true ?

A. 3a2 - 26a + 55 = 0

B. 3a2 - 32a + 84 = 0

C. 3a2 - 34a + 91 = 0

D. 3a2 - 23a + 44 = 0

Watch Video Solution

1. The term independent of x in the expansion of x +
1
x

10
 is -

A. .10C5

( )

https://dl.doubtnut.com/l/_duAaAOCQqwge
https://dl.doubtnut.com/l/_B0yEjpl3z72f


B. .10C6

C. .10C7

D. none of these

Answer: A

Watch Video Solution

2. If x, x2 and 8 are three consecutive terms of G.P. then which of the

following is the value of x ?

A. -2

B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_B0yEjpl3z72f
https://dl.doubtnut.com/l/_rmuIxxEbR8Ex


3. Prove by mathematical induction that for any positive integer n , 32n - 1

is always divisible by 8 .

Watch Video Solution

4. For |a| < 1 , the sum of the in�nite series a + 3a2 + 5a3 + 7a4 + .... .  is 1

.Find the value of a .

Watch Video Solution

5. In the expansion of √x -
k

x2

10
 the term independent of x is 405 . Find

the value of k .

Watch Video Solution

( )

6. Express 
i

1 + i
+

1 - i
2i

 in the form A + iB. .

https://dl.doubtnut.com/l/_rmuIxxEbR8Ex
https://dl.doubtnut.com/l/_U2ZDjH6wegPr
https://dl.doubtnut.com/l/_iL5VS7pRt2KV
https://dl.doubtnut.com/l/_H8MMmlVWIA1O
https://dl.doubtnut.com/l/_6gqkc1YfTijG


Watch Video Solution

7. Find value of x where .4 - xP2 = 6

Watch Video Solution

8. There number are in A .P .whose sum is 6 and product of �rst and third

number is 3 . Find the three numbers .

Watch Video Solution

9. If the equation a(b - c)x2 + b(c - a)x + c(a - b) = 0 has two equal roots ,

then show that 
1
a

,
1
b

and
1
c

 are in A. P .

Watch Video Solution

https://dl.doubtnut.com/l/_6gqkc1YfTijG
https://dl.doubtnut.com/l/_SRGE6vs2svoU
https://dl.doubtnut.com/l/_PwLJdk0EfnJh
https://dl.doubtnut.com/l/_0fFZQ0f2TlE2


10. Find the sum of 10th term of the series

(1) + 5 + 52 + 53 + 54 + 55 + 5 + 56 + 57 + 58 + 59 + …

Watch Video Solution

( ) ( ) ( )

11. How many triangles can be formed by joining vertices of decagon ?

Find number of diagonals of a decagon .

Watch Video Solution

12. If x = a + b, y = aω + bω2, z = aω2 + bωthen show that

xyz = a3 + b3where ω is a complex cube root of 1 . Find square root of - 2i.

Watch Video Solution

13. In an A .P ., p -th term be q and q -th term be p , then show that (p + q )

-th term = 0 .

https://dl.doubtnut.com/l/_QsIDijl7gw5m
https://dl.doubtnut.com/l/_p9wDHsnN7ymB
https://dl.doubtnut.com/l/_l3mNmuXFtjv6
https://dl.doubtnut.com/l/_GAzrcYGpO9Ek


Watch Video Solution

14. First term n - th term and product of �rst n term be a , b and p

respectively of a G .P . Then show that p2 = (ab)n .

Watch Video Solution

15. How many even number between 3000 and 4000 can be formed by

using the digits 1 ,2 , 3 ,4 ,5 , 6 ?)no repetitions being allowed ).

Watch Video Solution

16. If x is real , then
3
√x + iy = a + ib(a ≠ 0, b ≠ 0),then pove that 

x
a

+
y
b

= 4 a2 - b2

Watch Video Solution

( )

https://dl.doubtnut.com/l/_GAzrcYGpO9Ek
https://dl.doubtnut.com/l/_F3mgdjiACX2y
https://dl.doubtnut.com/l/_dwse36XtuPYl
https://dl.doubtnut.com/l/_QqOnJVzfQmGf


17. Which of the following integrals can be represented by

lim h→ 0h

n

∑ r= 1r2h2 where nh = 2 ?

A. ∫
- 1
0 x2dx

B. ∫
x
0xdx

C. ∫
2
0x

2dx

D. ∫
1
0xdx

Watch Video Solution

18. The order and degree of the di�erential equation 

d3y

dx3 + 6
d3y

dx3 = 2
d2y

dx2

3
+ 5y

dy
dx

+
dy
dx

2
 are respectively -

A. 2, 3

B. 3, 2

( ) ( ) ( ) ( )

https://dl.doubtnut.com/l/_bGxhSn4jkfAp
https://dl.doubtnut.com/l/_1a8VMFmN8I67


C. 3, 1

D. none of these

Watch Video Solution

19. The function f : [0, 2] →  R de�ned by f(x) = x3 - 3x is increasing in

which of the following intervals ?

A. (1, 2)

B. (0, 1)

C. (0, 2)

D. 
1
2

,
3
2

Watch Video Solution

( )

https://dl.doubtnut.com/l/_1a8VMFmN8I67
https://dl.doubtnut.com/l/_Tw2nbiPbK7ew


20. f has a local maximum at x = a and local minimum at x = b. Then -

A. f(a) > f(b)

B. f(a) ≥ f(b)

C. f(a) < f(b)

D. no de�nite conclusion can be made

Watch Video Solution

21. If f′ (x) =
sin2x

cos22x
, then f(x) =

Watch Video Solution

22. Fill in the blank : 

The value of ∫
π
2

-
π
2

|sinx|dx is

Watch Video Solution

https://dl.doubtnut.com/l/_XG7Qbvn29CJL
https://dl.doubtnut.com/l/_iDYoOWC8yyad
https://dl.doubtnut.com/l/_5Yik2wnrJMB4


23. State whether the following statement is true or false : If x, y both are

functions of t, then 
d2y

dx2 =

d2y

dt2

d2x

dt2

.

Watch Video Solution

24. Without taking the help of a graph paper, de�ne the derivative of a

function at a point in its domian of de�nition. Use this de�nition to show

that the derivative of a di�erentiable even function is an odd function.

Watch Video Solution

25. De�ne the continuity of a function at a point within its domain of

de�nition. 

The de�nition of a function is given below: 

https://dl.doubtnut.com/l/_5Yik2wnrJMB4
https://dl.doubtnut.com/l/_srJgNtEC8DIZ
https://dl.doubtnut.com/l/_9Z1FD2ftN9ti
https://dl.doubtnut.com/l/_uR9W7OJ7pjZ5


f(x) =

1 - cos5x

x2 when (x ≠ 0)

k when x = 0
  

Find the value of k for which f(x) is continuous at x = 0.

Watch Video Solution

{

26. Di�ferentiate sin2x w.r.t. tanx.

Watch Video Solution

27. If y = tan - 1 cosx + sinx
cosx - sinx

, then find
dy
dx

.

Watch Video Solution

28. Find ∫
2

ex + e - xdx.

Watch Video Solution

https://dl.doubtnut.com/l/_uR9W7OJ7pjZ5
https://dl.doubtnut.com/l/_v6IFkLJeZVAx
https://dl.doubtnut.com/l/_gmOE1R0gzIFO
https://dl.doubtnut.com/l/_uZTPYvwdJFIm
https://dl.doubtnut.com/l/_k9drTo71P0xx


29. Evaluate : ∫
π

2

-
π
2

acos2x + bsin3x dx

Watch Video Solution

( )

30. Solve : 
dy
dx

= ey - x + 2

Watch Video Solution

31. Find the di�erential equation of all straight lines passing through the

point (0,3).

Watch Video Solution

32. Find the point in the �rst quadrant and lying on the hyperbola

5x2 - 3y2 = - 6 at which the tangent to the hyperbola makes an angle 

45 ∘  with the positive direction of the x-axis.

Watch Video Solution

https://dl.doubtnut.com/l/_k9drTo71P0xx
https://dl.doubtnut.com/l/_WJV7lsrqwqDm
https://dl.doubtnut.com/l/_8mZpO1aFPIwx
https://dl.doubtnut.com/l/_YmyX3iKebNUB


33. Find the maximum value of the function 2x3 + 3x2 - 36x + 10.

Watch Video Solution

34. Find the area bounded by the parabola y2 = 4ax, y-axis and the line y =

2a.

Watch Video Solution

35. The radius of a circle is increasing at a rate of 2.5 cm/sec. Find the rate

of increase of the area of the circle when its radius is 5cm.

Watch Video Solution

36. Evaluate : ∫
b
a

x

√(x - a) + (b - x)
dx

Watch Video Solution

https://dl.doubtnut.com/l/_YmyX3iKebNUB
https://dl.doubtnut.com/l/_ATPqiQZAsj0E
https://dl.doubtnut.com/l/_Ax0jme1MybsZ
https://dl.doubtnut.com/l/_3vOeVKHzr1fP
https://dl.doubtnut.com/l/_aPbhBWztWLXD


37. With the help of de�nite integral �nd the value of 

lim n→ ∞ 1 +
1
n 1 +

2
n ... 1 +

n
n

1

n

Watch Video Solution

{( )( ) ( )}

38. Evaluate : ∫
2
0 x2 - 1 dx

Watch Video Solution

| |

39. Show that the function f(x) =
x + 2
x + 1

(x > 0) decreasing.

Watch Video Solution

40. Solve : 
dy
dx =

x - 3y
3x + y

Watch Video Solution

https://dl.doubtnut.com/l/_aPbhBWztWLXD
https://dl.doubtnut.com/l/_sYY2tTXMHlLw
https://dl.doubtnut.com/l/_2RSe5koyy5pF
https://dl.doubtnut.com/l/_OWXnLG4eC2SA
https://dl.doubtnut.com/l/_pjY6hewzZ82N


41. Solve : √a - xdx + √a + xdy = 0

Watch Video Solution

42. Volume of a right circular cone is 100cm3. The radius of the base of

the cone increases at the constant rate of 1 cm/sec keeping volume of the

cone unchanged. Find the rate of change of the height of he cone when

radius is 10cm.

Watch Video Solution

43. Prove that the area of the triangle formed by any tangent to the

hyperbola xy = c2 and the coordinate axes is constant.

Watch Video Solution

https://dl.doubtnut.com/l/_pjY6hewzZ82N
https://dl.doubtnut.com/l/_b5SPC1enuRQ6
https://dl.doubtnut.com/l/_qaXAH748hwrM
https://dl.doubtnut.com/l/_up2bV3bfw0BE


44. The sum of the total surface areas of a sphere and a cube is constant.

Find the ratio of the radius of the sphere and the length of the edge of

the cube so that the sum of their volumes is minimum.

Watch Video Solution

45. If x = acos3θ and y = bsin3θ, then �nd 
d2y

dx2  at θ =
π
4

.

Watch Video Solution

46. Draw the rough sketch of the smaller region enclosed by the curve

x2 + y2 = a2 and the line y = x and �nd the area of the enclosed region.

Watch Video Solution

47. If y = (x + √x2 - 1)m, then prove that, 1 - x2 d2y

dx2 - x
dy
dx

+ m2y = 0

Watch Video Solution

( )

https://dl.doubtnut.com/l/_XQ9yEUtNywpW
https://dl.doubtnut.com/l/_gBU1LhJxqURY
https://dl.doubtnut.com/l/_5XzoVrHac4RB
https://dl.doubtnut.com/l/_ZhTfH8ZTtO9d


48. If x2 + y2 = t +
1
t

 and x4 + y4 = t2 +
1

t2
 then show that 

dy
dx

= -
y
x

.

Watch Video Solution

49. If xy + y = x, find
dy
dx

.

Watch Video Solution

50. Find ∫
x + sinx
1 + cosx

dx.

Watch Video Solution

51. Find ∫
2√tanx

sin2x
dx.

Watch Video Solution

https://dl.doubtnut.com/l/_ZhTfH8ZTtO9d
https://dl.doubtnut.com/l/_Z4UszSjGMObL
https://dl.doubtnut.com/l/_WhC2U5edQr8e
https://dl.doubtnut.com/l/_kEmZoj8BDZWw
https://dl.doubtnut.com/l/_TdLwKeIgUtS6
https://dl.doubtnut.com/l/_lDwRdwQDBmO4


52. Find ∫
cosx - cos2x

1 - cosx
dx.

Watch Video Solution

53. Find the value of ∫
2
1(x + 1)2logxdx.

Watch Video Solution

54. Find ∫
x2

x4 + x2 + 9
dx.

Watch Video Solution

55. Find the value of ∫
π
2

-
π
2

 f(x) dx, where  

f(x) =
sin2x when x > 0
1 - cosx when x ≤ 0

Watch Video Solution

{

https://dl.doubtnut.com/l/_lDwRdwQDBmO4
https://dl.doubtnut.com/l/_OfdKVFfoTAMU
https://dl.doubtnut.com/l/_2AxGm8nCrqdh
https://dl.doubtnut.com/l/_z3j7O0XNXgbR
https://dl.doubtnut.com/l/_dQYRSzeGyLgF


56. Find ∫
dx

(1 + x)√x2 + x - 1
.

Watch Video Solution

57. Find ∫ tan - 1 1 - x
1 + x

dx.

Watch Video Solution

√

58. Di�erentiate 7xx7 w.r.t. x.

Watch Video Solution

59. Without taking the help of a graph paper, de�ne the derivative of a

function at a point in its domain of de�nition. Use this de�nition to show

that the derivative of a di�erentiable even function is an odd function.

Watch Video Solution

https://dl.doubtnut.com/l/_dQYRSzeGyLgF
https://dl.doubtnut.com/l/_bR3bw9zGuLhs
https://dl.doubtnut.com/l/_blE6RltnRKtt
https://dl.doubtnut.com/l/_lV8t1V4oSeGD


WBHS Archive 2013

1. If positive integers a1, a2, a3.... are in A .P .such that a8 + a10 = 24, then

the value of a9 is -

A. 10

B. 11

C. 12

D. 9

Answer: C

Watch Video Solution

2. If x , y are real and x + iy = - i( - 2 + 3i) , then (x , y) is -

A. (2, - 3)

B. (3, 2)

https://dl.doubtnut.com/l/_w3CPRVvXq9js
https://dl.doubtnut.com/l/_R7UDdDodmVmU


C. ( - 2, 3)

D. ( - 3, - 2)

Answer: B

Watch Video Solution

3. (n)pr = knCn - r, k =

Watch Video Solution

4. Find the argument of the complex number -3 - 3i.

Watch Video Solution

5. Which term of the G.P √2, √6, 3√2, 3√6, .... is 243√2?

Watch Video Solution

( )

https://dl.doubtnut.com/l/_R7UDdDodmVmU
https://dl.doubtnut.com/l/_wCvtXz54gzzO
https://dl.doubtnut.com/l/_h8LN8fbVjvFq
https://dl.doubtnut.com/l/_1QFiboJblPpw


6. If a , b , c , are three unequal number such that a , b ,c are in A.P and

(b - a), (c - b),  a are in G.P then �nd a: b: c .

Watch Video Solution

7. In how many ways can 4 subjects be chosen by two students so that

each student should take at least one subject ?

Watch Video Solution

8. If z1, z2 are two complex numbers , prove that ,  

z1 + z2 ≤ z1 + z2

Watch Video Solution

| | | | | |

9. How many even number of three digits and greater than 300 can be

formed with the digits 1 , 2 ,3 ,4 ,5 ? Repetition of the digits is allowed .

https://dl.doubtnut.com/l/_s2zO1B4RlMYb
https://dl.doubtnut.com/l/_fQX0FCq6BVvX
https://dl.doubtnut.com/l/_VJoslivrXpxm
https://dl.doubtnut.com/l/_4qerjCeD11rZ


Watch Video Solution

10. Express √i + √- i in the form of A + iB.

Watch Video Solution

11. If a1, a2, a3, ...an are in A.P , prove that, 

1

a1 + a1
+

1

a2 + a3
+ .... +

1

an - 1 + an
=

n - 1

a1 + an

Watch Video Solution

√ √ √ √ √ √ √ √

12. x is a real number and x2 + 5 < 6x . Then prove that , x must be

between 1 to 5 .

Watch Video Solution

13. Prove that , .2nCn = 2n
1.3.5...(2n - 1)

⌊n

https://dl.doubtnut.com/l/_4qerjCeD11rZ
https://dl.doubtnut.com/l/_NHRwHOM9nHGj
https://dl.doubtnut.com/l/_a7FQrZPl3UeZ
https://dl.doubtnut.com/l/_fGgECP9VRkFF
https://dl.doubtnut.com/l/_i76S96OYnyHH


Watch Video Solution

14. Find the middle term of the expansion of 2x3 -
1

x2

6

Watch Video Solution

( )

15. Show that for any positive integer 32n+ 2 - 8n - 9 is divisible by 64 .

Watch Video Solution

16. If f(x) = log(cosx), then which of the following is f''(x) ?

A. sec2x

B. - sec2x

C. cosec2x

D. -cosec2x

https://dl.doubtnut.com/l/_i76S96OYnyHH
https://dl.doubtnut.com/l/_9ZPNVloJ7AtV
https://dl.doubtnut.com/l/_LYD3c1Z518ET
https://dl.doubtnut.com/l/_LAuDcsxjeEOG


Watch Video Solution

17. The value of ∫
1
- 1x|x|dx is -

A. 2

B. -1

C. 0

D. 1

Watch Video Solution

18. The gradient of normal at t = 2 of the curve x = t2 - 3, y = 2t + 1 is -

A. -
1
2

B. 
1
2

https://dl.doubtnut.com/l/_LAuDcsxjeEOG
https://dl.doubtnut.com/l/_zweANtPFu8Ko
https://dl.doubtnut.com/l/_AG2XHAuanb07


C. 2

D. -2

Watch Video Solution

19. The maximum value of y = 8 - x2 is -

A. -8

B. 0

C. 8

D. none of these

Watch Video Solution

https://dl.doubtnut.com/l/_AG2XHAuanb07
https://dl.doubtnut.com/l/_N0sMzaG0lPNn


20. The di�erential equation for the straight lines y = mx + c (m and c are

parameters) is -

A. 
d2x

dy2 = 0

B. y = x
dy
dx

+ c

C. 
d2y

dx2 = 0

D. 
dy
dx

= m

Watch Video Solution

21. lim x→ 0
sin - 1x

x  is equal to -

A. 0

B. 1

C. -1

D. does not exist

https://dl.doubtnut.com/l/_IjQv0uIRqpkZ
https://dl.doubtnut.com/l/_V1vSVgSihQxL


Watch Video Solution

22. State whether the following statement is true or false : 

d
dx

cos - 1x - sin - 1x =
2

√1 - x2
, when |x| < 1.

Watch Video Solution

( )

23. Fill in the blank : 

If n ≠ - 1, then ∫{f(x)}n. f′ (x)dx = _ _ _ _ _ _ _ _ + c, c is a constant.

Watch Video Solution

24. Fill in the blank : 

If the rate of change of volume of a sphere with respect to its radius is k

times the surface area of the sphere, then the value of k is ____________ .

Watch Video Solution

https://dl.doubtnut.com/l/_V1vSVgSihQxL
https://dl.doubtnut.com/l/_OE1u9V8G1cr1
https://dl.doubtnut.com/l/_F0ssQbQUSmza
https://dl.doubtnut.com/l/_kkyvcaHriHOr


25. If u and v are two di�erentiable functions of x show that, 

d
dx

tan - 1u
v

=
v
du
dx - u

dv
dx

u2 + v2 .

Watch Video Solution

( )

26. If x = a(θ + sinθ) and y = a(1 + cosθ), then �nd the simpli�ed value of 

dy
dx

 and show that, 
dy
dx

= - 1, when θ =
π
2

 .

Watch Video Solution

27. Find ∫ ealogx + exloga dx, x, a > 0.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_kkyvcaHriHOr
https://dl.doubtnut.com/l/_Csp2W7UGrpf3
https://dl.doubtnut.com/l/_RUxxoGevTAbx
https://dl.doubtnut.com/l/_Qwt4tLcefgGY


28. Using the de�nition of de�nite integral as the limit of a sum evaluate

∫
b
acdx where a, b, c, are three constants and b > a.

Watch Video Solution

29. The gradient of the tangent to the curve at a point is k times to the

gradient of the straight line joining this pint and origin. Find the

equation of the curve, where k( ≠ 0) is constant.

Watch Video Solution

30. Solve : dx - dy + ydx + xdy = 0.

Watch Video Solution

31. The length of each side of an equilateral triangle increases at the rate

of 2cm/sec. Find the rate of increase of the area of the triangle, when the

https://dl.doubtnut.com/l/_XFrWEwYpCBgj
https://dl.doubtnut.com/l/_ZrC9ru8WdjiL
https://dl.doubtnut.com/l/_XcCoV1sXJfID
https://dl.doubtnut.com/l/_IMm7ouiIXwho


length of each sides is 10cm.

Watch Video Solution

32. If x ≥ 0 then show that x ≥ sinx.

Watch Video Solution

33. At which point of the curve y = 1 + x - x2 the tangent is parallel to x-

axis ?

Watch Video Solution

34. Find the area in the 1st quadrant, bounded by the parabola y = x2, the

straight line y = 4 and the y-axis.

Watch Video Solution

https://dl.doubtnut.com/l/_IMm7ouiIXwho
https://dl.doubtnut.com/l/_yeCjIxHlSMqS
https://dl.doubtnut.com/l/_YmQI4MvfV0cZ
https://dl.doubtnut.com/l/_qf0ccVfcA4KV


35. ∫
xexdx

(x + 1)2

Watch Video Solution

36. If f(x) =
sinx when -

π
2 < x <

π
2

|cosx - 2| otherwise
 then �nd the value of ∫

π
0f(x)dx.

Watch Video Solution

{

37. Find the value of 

lim n→ ∞
12

13 + n3 +
22

23 + n3 +
32

33 + n3 + ... +
n2

n3 + n3

Watch Video Solution

[ ]

38. Solve : 
dy
dx

=
3x + 2y
2x - 3y

, given y = 0 when x = 1.

Watch Video Solution

https://dl.doubtnut.com/l/_ZmXMwaUDQdQ3
https://dl.doubtnut.com/l/_Xh8NndBXwWdB
https://dl.doubtnut.com/l/_ue0xgykNOXhL
https://dl.doubtnut.com/l/_oMbHUPYRU9s4


39. Solve : x + xy2 dx + y + x2y dy = 0

Watch Video Solution

( ) ( )

40. Using calculus �nd the coordinates of the point on the parabola

y = x2, which is at the least distance from the straight line y = 2x - 4.

Watch Video Solution

41. The tangent at any point P on the circle x2 + y2 = 2, cuts the axes at L

and M. Find the equation of the locus of the midpoint L.M.

Watch Video Solution

42. Using calculus �nd the area enclosed by y = 1 - x, y = 1 - 2x and y = 0

(a rough sketch in necessary).

https://dl.doubtnut.com/l/_oMbHUPYRU9s4
https://dl.doubtnut.com/l/_z9TRBcA32jK5
https://dl.doubtnut.com/l/_Jhzf0ymf1Umd
https://dl.doubtnut.com/l/_IbwaOpfuaqH5
https://dl.doubtnut.com/l/_CVO3YYCxmqhR


Watch Video Solution

43. In a certain culture of bacteria, the rate of increase of its number is

equal to half of the number present at that moment. When the number

of bacteria will be double of its initial number? (Given loge2 = 0.693)

Watch Video Solution

44. The value of a quadratic function of x is 19 when x = 1 and its

maximum value is 20 when x = 2. Find the function.

Watch Video Solution

45. If √1 - x2 + √1 - y2 = x - y, then prove that, 
dy
dx

=
√1 - y2

√1 - x2
, x ≠ y

Watch Video Solution

https://dl.doubtnut.com/l/_CVO3YYCxmqhR
https://dl.doubtnut.com/l/_xgCT9ObZvTYE
https://dl.doubtnut.com/l/_tzaHejkBP5jk
https://dl.doubtnut.com/l/_oChHr9JFhCOR
https://dl.doubtnut.com/l/_1nzQ6K4UPlhq


46. Di�erentiate xsinx w.r.t. sinx

Watch Video Solution

47. Find 
dy
dx , when exy - 4xy = 2

Watch Video Solution

48. If y = cos 2sin - 1x , then show that  

1 - x2 d2y

dx2 - x
dy
dx

+ 4y = 0

Watch Video Solution

( )
( )

49. Find ∫sin - 1 x
a + x

dx.

Watch Video Solution

√

https://dl.doubtnut.com/l/_1nzQ6K4UPlhq
https://dl.doubtnut.com/l/_psuIQ41PYPFN
https://dl.doubtnut.com/l/_mlwR86ZNi8bx
https://dl.doubtnut.com/l/_9ZXj5WfevY2t


50. If f(x) is an odd function, then prove that ∫
a
-af(x)dx = 0.

Watch Video Solution

51. Evaluate : ∫
π
0

xsinx

1 + cos2x
dx

Watch Video Solution

52. Find ∫
dx

1 - 2cosx
.

Watch Video Solution

53. ∫
dx

(x - 1)(x + 2)2

Watch Video Solution

https://dl.doubtnut.com/l/_khmf0fk4FQpI
https://dl.doubtnut.com/l/_yoqCQtJ1cMlg
https://dl.doubtnut.com/l/_WizWLBirF5D0
https://dl.doubtnut.com/l/_giPvCt0jne9U


54. If f(x) = |x - 1| + |x + 1|, then evaluate ∫
2
- 2f(x)dx.

Watch Video Solution

55. Show that : ∫
3
2

dx

(x - 1)√x2 - 2x
=
π
3

Watch Video Solution

56. Find : ∫
sinx + cosx

√sin2x
dx

Watch Video Solution

57. A continuous function f(x) is de�ned as follows : 

f(x) =

x when x < 1

ax + bx2 when 1 ≤ x ≤ 2

2x2 when x > 2
  

Find the values of a and b.

{

https://dl.doubtnut.com/l/_bw0rvHY7U8sz
https://dl.doubtnut.com/l/_iV1MGSKEwSVu
https://dl.doubtnut.com/l/_97gupRZZGaXS
https://dl.doubtnut.com/l/_xXBJCw8rJ0wm
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Watch Video Solution

58. Find the derivative w.r.t. x of tan - 1 acosx - bsinx
bcosx + asinx

.

Watch Video Solution

1. If n - th term of an A.P be 2n - 4 , then which one of the following is

common di�erence ?

A. -2

B. -
1
2

C. 
1
2

D. 2

Answer: B

W h Vid S l i

https://dl.doubtnut.com/l/_xXBJCw8rJ0wm
https://dl.doubtnut.com/l/_tc5d7N2ZV7ZU
https://dl.doubtnut.com/l/_BMgIR1iSMwDo


Watch Video Solution

2. Value of in + in+ 1 + in+ 2 + in+ 3 wheni = √-1 -

A. 1

B. -1

C. 0

D. none of these

Answer: C

Watch Video Solution

( )

3. In a G. P . t5 : t3 := 7: 9 then value t9 : t5 -

A. 7: 9

B. 9: 7

C. 81: 49

https://dl.doubtnut.com/l/_BMgIR1iSMwDo
https://dl.doubtnut.com/l/_I21v4ndZulSB
https://dl.doubtnut.com/l/_eH5H0Y1ga3ZL


D. 49: 81

Answer: A::D

Watch Video Solution

4. If ω be imaginary cube root of 1 , then prove that 

xω2 + yω + z

xω + y + zω2 =
xω + y + zω2

xω2 + yω + z

2

Watch Video Solution

( )

5. If joining vertices of a polygon of a polygon with n sides makes 12n

traingles , then �nd the value of n .

Watch Video Solution

6. Find the term independent of x in the expansion of x -
2

x2

15( )

https://dl.doubtnut.com/l/_eH5H0Y1ga3ZL
https://dl.doubtnut.com/l/_SSGI0jqeiEhQ
https://dl.doubtnut.com/l/_C34Jv3mazQIv
https://dl.doubtnut.com/l/_N97LQ7hnLY5r


Watch Video Solution

7. Find the sum of the following G .P series , if exist 
1
3

-
2
9

+
4
27

-
8
81

+ ....

Watch Video Solution

8. Prove by mathematical induction

12 + 22 + 32 + .... . + (n + 1)2 =
(n + 1)(n + 2)(n + 3)

6

Watch Video Solution

9. If z = x + iy and |2z + 1| = |z - 2i|,then show that 

3 x2 + y2 + 4(x + y) = 3

Watch Video Solution

( )

https://dl.doubtnut.com/l/_N97LQ7hnLY5r
https://dl.doubtnut.com/l/_ZPQIEktUcWgk
https://dl.doubtnut.com/l/_MXvA3NpaSjRU
https://dl.doubtnut.com/l/_S6fr60Ww5HiA


10. 10 articles out of 14 articles are of same kind and each of remaining

are of di�erent kind . Find the number of combination if 10 articles are

taken at a time .

Watch Video Solution

11. Ratio of seventh term from beginning and seventh term from end in

the expansion of 
3
√2 +

1
3√3

n
is 1 : 6.Find value of n .

View Text Solution

( )

12. If in a G .P sum of �rst n terms be p, sum of �rst 2n terms 3p , then

prove that , sum of �rst 3n tems is 7p .

Watch Video Solution

https://dl.doubtnut.com/l/_sjmhclK9xYaF
https://dl.doubtnut.com/l/_pQbuocnkId2j
https://dl.doubtnut.com/l/_FmdQk0nbVDO6


13. Draw the graph of the inequations and solve them : 

3x + 4y ≤ 12, x ≥ - 2, y ≤ 3 .(use graph)

Watch Video Solution

14. Solve 3x2 - 5ix + 3 = 0 i = √-1 .

Watch Video Solution

( )

15. How many numbers are between 100 and 1000 formed by 0 , 3 , 4 , 6 , 8

, 9 ?

Watch Video Solution

16. For any positive integer n, 32n + 7 is divisible by 8 . Prove by

mathematical induction .

Watch Video Solution

https://dl.doubtnut.com/l/_ljPvgREPmHQh
https://dl.doubtnut.com/l/_fQiaeEfefFFX
https://dl.doubtnut.com/l/_uobjM8CSIeqi
https://dl.doubtnut.com/l/_V0ZbcGLECjQO


17. Which of the following is the value of 
d
dx

{|x - 1| + |x - 5|} at the point x

= 3 ?

A. -2

B. 0

C. 2

D. 4

Watch Video Solution

18. Which of the following relations is satis�ed by the function f(x) = ∫
x
1
dt
t

?

A. f(x + y) = f(x) + f(y)

B. f
x
y = f(x) - f(y)( )

https://dl.doubtnut.com/l/_V0ZbcGLECjQO
https://dl.doubtnut.com/l/_UmBFCK4Qp2uF
https://dl.doubtnut.com/l/_w0FJbnSSY4qp


C. f(xy) = f(x)f(y)

D. f
x
y

=
f(x)
f(y)

Watch Video Solution

( )

19. Order and degree of the di�erential equation 

d2y

dx2 +
dy
dx

1
3 + x = 0 are respectively-

A. 2 and 3

B. 2 and 12

C. 2 and 6

D. 2 and 4

Watch Video Solution

( )

https://dl.doubtnut.com/l/_w0FJbnSSY4qp
https://dl.doubtnut.com/l/_hxt8u8WOUUVN


20. A particle moves according to the law s = t3 - 9t2 + 24t. The distance

covered by the particle before it �rst comes to rest is -

A. 10 units

B. 16 units

C. 20 units

D. 24 units

Watch Video Solution

21. Fill in the blank : 

If f(x) = ex, g(x) = 2logex and F(x) = f{g(x)}, then 
dF
dx

 = _________ .

Watch Video Solution

https://dl.doubtnut.com/l/_fM0JZh6x2ZyX
https://dl.doubtnut.com/l/_ZWOa2ksbPQwn


22. Fill in the blank: 

The value of ∫
1
- 1 1 + x + 3x3 + 5x5 + … + 99x99 dx is ___________.

Watch Video Solution

( )

23. Fill in the blank : 

If ∫ f(x)dx =
ex

2 (sinx - cosx) then f(x) will be _____________.

Watch Video Solution

24. State whether the following statement is true or false : 

f(x) = |x| has no minimum value.

Watch Video Solution

25. If y = x +
x3

3
+
x5

5
+ …∞, show that 

dy
dx

=
1

1 - x2 .

Watch Video Solution

https://dl.doubtnut.com/l/_VYalhHte865i
https://dl.doubtnut.com/l/_3pQQw1SSJLOo
https://dl.doubtnut.com/l/_AWYdpfRax0vQ
https://dl.doubtnut.com/l/_5nYCIn8yXJ2a


26. If y=acos(logx)+bsin(logx), show, that, 

x2d
2y

dx2 + x
dy
dx

+ y = 0.

Watch Video Solution

27. If f(x)is integrable function in the interval [ - a, a] then show that 

∫
a
-af(x)dx = ∫

a
0[f(x) + f( - x)]dx.

Watch Video Solution

28. Using the de�nition of de�nite integral as the limit of a sum evaluate

∫
2
0axdx where a is a constant.

Watch Video Solution

https://dl.doubtnut.com/l/_5nYCIn8yXJ2a
https://dl.doubtnut.com/l/_Z619MqQ2XOAi
https://dl.doubtnut.com/l/_U575h3xNrouP
https://dl.doubtnut.com/l/_7Z0hMCnFEEXu


29. Find the di�erential equation of all circles passing through the origin

and having their centres on the x - axis.

Watch Video Solution

30. Find the equation of the curve which passes through the point (4, 3)

and the gradient of the tengent to the curve at any point on it is equal to

the reciprocal of the ordinate of the point.

Watch Video Solution

31. If y = alog|x| + bx2 + x has extreme values at x = -1 and x = 2, �nd the

values of a and b.

Watch Video Solution

https://dl.doubtnut.com/l/_rIAsR4VnIrXB
https://dl.doubtnut.com/l/_r8s0dvXV8hA1
https://dl.doubtnut.com/l/_izacAglWgZkq


32. The tengent at a point (a, b) to the curve y = sinx is parallel to the line

2y = x.  If a > 0 �nd b.

Watch Video Solution

33. Find the area of the region bounded by the curve y2 = x and the lines x

= 1, x = 4 and the x-axis in the �rst quadrant.

Watch Video Solution

34. Find the values of x for which the function f(x) = x3 - 7x2 + 8x - 10 is

monotonic increasing.

Watch Video Solution

35. A particle moves in a straight line and its velocity v at time t seconds

is given by v = 6t2 - 2t + 3  cm/sec. Find the distance travelled by the( )

https://dl.doubtnut.com/l/_LU0uXZljISXX
https://dl.doubtnut.com/l/_6kt13kpd3VsT
https://dl.doubtnut.com/l/_sl4eS3T97FH0
https://dl.doubtnut.com/l/_furp1xpHnHrS


particle during the �rst 5 second after the start.

Watch Video Solution

36. Find : ∫ log(logx) +
1

(logx)2 dx.

Watch Video Solution

{ }

37. Find the value of 

lim n→ ∞
1

√n2 - 12
+

1

√n2 - 22
+

1

√n2 - 32
+ ... +

1

√n2 - (n - 1)2

Watch Video Solution

[ ]

38. If f(x) = (|x - 2| + |x - 4|), then evaluate ∫
4
1f(x)dx.

Watch Video Solution

https://dl.doubtnut.com/l/_furp1xpHnHrS
https://dl.doubtnut.com/l/_eIZilLz12wOK
https://dl.doubtnut.com/l/_zBgznU6XaMzP
https://dl.doubtnut.com/l/_JglcT86tqTif
https://dl.doubtnut.com/l/_4pCOhJMx02CF


39. Solve : ey + 1 cosxdx + sinxdy = 0

Watch Video Solution

( )

40. Solve : 
dy
dx

=

y xcos
y
x + ysin

y
x

x ysin
y

x - xcos
y

x

Watch Video Solution

( )
( )

41. If y = mx + c is the tangent to the ellipse 
x2

a2 +
y2

b2 = 1 at any point on

it, show that c2 = a2m2 + b2.  Find the coordinates of the point of

contact.

Watch Video Solution

https://dl.doubtnut.com/l/_4pCOhJMx02CF
https://dl.doubtnut.com/l/_UTFDCQxHdncy
https://dl.doubtnut.com/l/_FWHrc616e7xp


42. Using calculus, �nd the area of the region bounded by y2 = 8x and y =

x (a rough sketch is necessary).

Watch Video Solution

43. A spherical ice ball melts in such a way that the rate of melting is

proportional to its volume of ice at that instant. If half the quantity of ice

melts in 30 minutes, show that after 90 minutes from the start of

melting, the volume of ice that remains is 
1
8

 time of the original volume

of the ice ball.

Watch Video Solution

44. Using calculus show that the portion of the normal to the curve

y =
a
2

e
x
a + e

- x
a  at x1, y1  intercepted between the curve and the x-axis

is 
y2

1

a
.

W t h Vid S l ti

( ) ( )

https://dl.doubtnut.com/l/_dpgDtWglfHI7
https://dl.doubtnut.com/l/_koPWVG9rRQof
https://dl.doubtnut.com/l/_t9Sw5re73eaz


Watch Video Solution

45. If f(x) =
x + sinx when x < 0
0 when x ≥ 0   

examine whether f(x) is continuous at x = 0.

Watch Video Solution

{

46. If y =
1 + x
1 - x

n
, prove that 1 - x2 d2y

dx2 = 2(n + x)
dy
dx

.

Watch Video Solution

( ) ( )

47. If x = log 1 + t2 , y = t - tan - 1t, �nd 
dy
dx

.

Watch Video Solution

( )

48. If x = sinθ and y = cospθ, p is constant, prove that 

1 - x2 y2 - xy1 + p2y = 0.( )

https://dl.doubtnut.com/l/_t9Sw5re73eaz
https://dl.doubtnut.com/l/_KCRS2yFEx746
https://dl.doubtnut.com/l/_hatUH8309ibA
https://dl.doubtnut.com/l/_Om6PbI7OfAC6
https://dl.doubtnut.com/l/_bAXOSN0PI66g


Watch Video Solution

49. Find : ∫
dx

3cosx - 4sinx + 5
.

Watch Video Solution

50. Evaluate : ∫
5
1

√x + 1

√x + 1 + √7 - x
dx.

Watch Video Solution

51. Find : ∫ex[log(secx + tanx) + secx]dx.

Watch Video Solution

52. Show that : ∫
2
1√(x - 1)(2 - x)dx =

π
8

.

Watch Video Solution

https://dl.doubtnut.com/l/_bAXOSN0PI66g
https://dl.doubtnut.com/l/_nDOcjWWnLmo6
https://dl.doubtnut.com/l/_LJ0MP2ChKU1v
https://dl.doubtnut.com/l/_EzRbyEaDHZC4
https://dl.doubtnut.com/l/_9ZrlwyuSz9Hh


53. Find : ∫
3x + 1

√2 - 3x - 2x2
dx.

Watch Video Solution

54. Prove that ∫
b
af(x)dx = ∫

b+ c
a+ cf(x - c)dx , and when f(x) is odd function, 

∫
a
-af(x)dx = 0

Watch Video Solution

55. Find : ∫
logx

(1 + logx)2 dx.

Watch Video Solution

56. Show that ∫
1
0 cos - 1x

2
dx = π - 2.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_9ZrlwyuSz9Hh
https://dl.doubtnut.com/l/_2gQ2v0ZuN7My
https://dl.doubtnut.com/l/_OkgJAk6maZCa
https://dl.doubtnut.com/l/_pNcJr8G4823j
https://dl.doubtnut.com/l/_lanHRM90AK03
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1. i2 = - 1, then

225

∑ n= 0in is -

A. 0

B. 1 + i

C. -1

D. i

Answer: B

Watch Video Solution

2. If .15Cr =15Cr+ 1 then the value ofr is -

A. 6

B. 7

C. 4

https://dl.doubtnut.com/l/_RLwcwkHewvZU
https://dl.doubtnut.com/l/_356t9ovE9Vwp


D. 3

Answer: B

Watch Video Solution

3. The co�cient of x17 in the expansion of (x - 1)(x - 2)(x - 3)…. (x - 18) is -

A. -171

B. 171

C. 153

D. -153

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_356t9ovE9Vwp
https://dl.doubtnut.com/l/_N3uo8CXA6zlU


4. Using principle of mathematical induction prove that 23n - 1 is divisible

by 7 .

Watch Video Solution

5. Find the principal amplitude of -3 - √3i

Watch Video Solution

6. If y = x + x2 + x3 + .... ∞where|x| < 1 prove that x =
y

1 + y
.

Watch Video Solution

7. Prove that the middle term in the expansion of

(1 + x)2n is
1.3.5.... (2n - 1)

n ! .2nxn

Watch Video Solution

https://dl.doubtnut.com/l/_t9mg3poJ4JFm
https://dl.doubtnut.com/l/_hrvRh1MRwM21
https://dl.doubtnut.com/l/_n14bIEMGz3qS
https://dl.doubtnut.com/l/_jXGb6AAxEdUW


8. Show that 1 is a root of a(b - c)x2 + b(c - a)x + c(a - b) = 0. Hence show

that if roots of this equation are equal then 
1
a

,
1
b

,
1
c

 are in A.P

Watch Video Solution

9. the sum of �rst n terms of 1 + 3 + 7 + 15 + 31 + ….

Watch Video Solution

10. How many numbers can be formed which are divisible by 5 and less

than one thousand ? (Repetition is not allowed )

Watch Video Solution

11. Determine the solution set of the given inequation : 

2x - 3
x - 1

> 3

Watch Video Solution

| |

https://dl.doubtnut.com/l/_zX6EEeK9p9Hh
https://dl.doubtnut.com/l/_OMFKZumHgG6m
https://dl.doubtnut.com/l/_OA9dpZqUCQwT
https://dl.doubtnut.com/l/_b14apLfLGldq


Watch Video Solution

12. If G.M of two unequal positive numbers a and b is 
ap+ 1 + bp+ 1

ap + bp
 , then

�nd the the value of p .

Watch Video Solution

13. Find the number of permutations and the number of combinations in

the letters of the word 'EXPRESSIOn' taken four at a time.

Watch Video Solution

14. amp(z) - amp( - z) = ± π according as amp (z) is positive or negative . (z

is a complex number . )

Watch Video Solution

15. If ff(x) = μx - sinx, x > 0 is a monotonic increasing function then -

https://dl.doubtnut.com/l/_b14apLfLGldq
https://dl.doubtnut.com/l/_MPbxTt6CJchJ
https://dl.doubtnut.com/l/_XH0BPABj9q6s
https://dl.doubtnut.com/l/_r9H8ayVnCqJj
https://dl.doubtnut.com/l/_oioIK9cyaJTH


A. μ > - 1

B. μ < 1

C. μ > 1

D. μ < - 1

Watch Video Solution

16. The value of ∫
2
- 2x|x|dx.

A. 2

B. -
1
2

C. 
1
2

D. -2

Watch Video Solution

https://dl.doubtnut.com/l/_oioIK9cyaJTH
https://dl.doubtnut.com/l/_cgf6QNPiiE9a
https://dl.doubtnut.com/l/_J9yQAmHayozB


17. If f(2) = 4, f′ (2) = 4, then value of lim x→ 2
xf(2) - 2f(x)

2(x - 2)
 is -

A. -4

B. -2

C. 2

D. 0

Watch Video Solution

18. Verify Rolle's theorem for the function f(x) = 4sinx in the interval [0, π].

Watch Video Solution

19. Evaluate the limit: lim x→ 0
e2x + e - x - 2

x

Watch Video Solution

https://dl.doubtnut.com/l/_J9yQAmHayozB
https://dl.doubtnut.com/l/_vHHnjRLreJPm
https://dl.doubtnut.com/l/_XooURzUESmx0
https://dl.doubtnut.com/l/_pjPoCCGSUu3M


20. If the function f(x) =

sinx
kx + k,when x ≠ 0

2 when x = 0
 is continuous at x = 0, �nd

k.

Watch Video Solution

{

21. If sin - 1 x2 - y2

x2 + y2 = k, k is a constant, then prove that 
dy
dx

=
y
x

.

Watch Video Solution

( )

22. Evaluate: ∫sin√xdx.

Watch Video Solution

23. Find the di�erential equation of the curves given by y = Ae2x + Be - 2x,

where A and B are parameters.

https://dl.doubtnut.com/l/_pjPoCCGSUu3M
https://dl.doubtnut.com/l/_M4YV1dQZ8dnJ
https://dl.doubtnut.com/l/_MKXjHtFcBFBV
https://dl.doubtnut.com/l/_2OabPsV4xAyk


Watch Video Solution

24. Find 
dy
dx

 where x = cos - 1 8t4 - 8t2 + 1  and 

y = sin - 1 3t - 4t3 , 0 < t <
1
2

.

Watch Video Solution

( )
( ) [ ]

25. If x = 2cosθ - cos2θ and y = 2sinθ - sin2θ, then �nd the value of 
d2y

dx2  at 

θ =
π
2 .

Watch Video Solution

26. Evaluate : ∫
2xdx

√4x - 2x+ 2 + 5
.

Watch Video Solution

https://dl.doubtnut.com/l/_2OabPsV4xAyk
https://dl.doubtnut.com/l/_rjdWmCutShvg
https://dl.doubtnut.com/l/_bfJrUw0s0A1b
https://dl.doubtnut.com/l/_y84d0Js1NeVr


27. Evaluate : ∫
3x + 5

x3 - x2 - x + 1
dx.

Watch Video Solution

28. Solve : 1 + y2 dx = tan - 1y - x dy, given that y = 0 when x = -1.

Watch Video Solution

( ) ( )

29. If the rate of increase of population is 5 %  per year, then in how many

years the population will be doubled?

Watch Video Solution

30. Evaluate (with the help of de�nite integral) : 

lim n→ ∞
1

√n
+

1

√2n
+

1

√3n
+ … +

1
n

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_naIKfDU8DtMz
https://dl.doubtnut.com/l/_vJrK7l2YqQCm
https://dl.doubtnut.com/l/_0gwYHen0Vgik
https://dl.doubtnut.com/l/_9zKpnxg2kIGb


31. Find the value of ∫
π
20

sinxcosx

asin2x + bcos2x
2
dx

Watch Video Solution

( )

32. A lamp is on the top of the lamp post of height 2a metres situated on

a straight road. A boy of height a metre walks towards the post of the

speed of c metre/minute. Find the rate of decrease of the shadow.

Watch Video Solution

33. Find the area of region 

(x, y) : 0 ≤ y ≤ x2 + 1, 0 ≤ y ≤ x + 1, 0 ≤ x ≤ 2

Watch Video Solution

{ }

https://dl.doubtnut.com/l/_9zKpnxg2kIGb
https://dl.doubtnut.com/l/_Z3xJCn4lynAK
https://dl.doubtnut.com/l/_eZcLu4m831Zv
https://dl.doubtnut.com/l/_NiETs5e9FmTI
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34. If the line xcosα + ysinα =  touches the curve  

xmyn = am+n, prove that  

pm+n. mm. nn = am+n(m + n)m+n. cosmα. sinnα

Watch Video Solution

35. The total surface area of a right circular cone is given. Show that the

volume of that cone will be maximum if the semi vertical angle is sin - 1 1
3

.

Watch Video Solution

1. If the ratio of the sum of �rst three terms to the sum of next three

terms of a geometric series be 125: 27 ,then the common ratio of the

series be

A. 
5
3

https://dl.doubtnut.com/l/_HjILO7kVzCAo
https://dl.doubtnut.com/l/_CVhtbi4c66q0
https://dl.doubtnut.com/l/_iCk0SBexMSxw


B. 
1
4

C. 
3
5

D. 
1
2

Answer: C

Watch Video Solution

2. If i2 = - 1 ,then value of modulus of (3i - 1)2 will be

A. 9

B. 10

C. 8

D. 6

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_iCk0SBexMSxw
https://dl.doubtnut.com/l/_2YrfILwGFZQ4
https://dl.doubtnut.com/l/_GVwCuSP35qti


3. Find the square root of the complex number ( 7 - 24i) .

Watch Video Solution

4. Find the (r+1) -th term form the end in the expansion of (1 - 3x)n

Watch Video Solution

5. If n ∈ ℕ ,the prove by mathematical that 1 + 3 + 5 + …. + (2n - 1) = n2

Watch Video Solution

6. If the sum pf �rst n , 2n , 3n , terms of an arithmetic progression be

S1S2 and S1 respectively , the prove that 

S3 = 3 S2 - S1

Watch Video Solution

( )

https://dl.doubtnut.com/l/_GVwCuSP35qti
https://dl.doubtnut.com/l/_lJXERM59FrZe
https://dl.doubtnut.com/l/_8ENtaWRjQEmK
https://dl.doubtnut.com/l/_kIM3PC0S6DSx
https://dl.doubtnut.com/l/_XOmu1Mh3S4Pz


7. Prove be mathematical induction : 

1
3.6

+
1

6.9
+

1
9.12

+ ... +
1

3n(3n + 3)
=

n
9(n + 1)

Watch Video Solution

8. If the p -th and q-th terms of an AP are a and b resepectively , then

show that the sum of �rst (p + q) terms of that AP is 

1
2

(q + p) a + b +
a - b
p - q

Watch Video Solution

( )

9. Find the probbiliity of drawing 4 cards from a pack of 52 cards such

that at least two cards will be aces .

Watch Video Solution

https://dl.doubtnut.com/l/_XOmu1Mh3S4Pz
https://dl.doubtnut.com/l/_p8IkWQdo1Mlp
https://dl.doubtnut.com/l/_lcuuSpYXIuvf


10. Find the sum to n terms of the following series: 

x +
1
x

2
+ x2 +

1

x2

2
+ x3 +

1

x3

2
+ x4 +

1

x4

2
+ ...

Watch Video Solution

( ) ( ) ( ) ( )

11. If z = x + iy and |z - 1| + |z + 1| = 4, show that  

3x2 + 4y2 = 12 i = √-1 .

Watch Video Solution

( )

12. In how many ways can 10 boys and 5 girls be seated in a round table

so that two girls never be seated together ?

Watch Video Solution

https://dl.doubtnut.com/l/_dL0ydMzFYvpg
https://dl.doubtnut.com/l/_M6ypoNhvswsI
https://dl.doubtnut.com/l/_EVSlAQwXAigv


13. If a1 + a2, a3, ...a4 are in AP then show that 

1
a1a2

+
1

a2a3
+

1
a3a4

+ ... +
1

an - 1an
=
n - 1
a1an

Watch Video Solution

14. 
|x| - 2
|x| - 3

≥ 0, where x ∈ ℝ and x ≠ ± 3

Watch Video Solution

15. The solution of the di�erential equation 
dy
dx

= ex+ y is

A. ex + ey = c

B. ex - e - y = c

C. ex + e - y = c

D. None of these

Watch Video Solution

https://dl.doubtnut.com/l/_opdRr1qnE53Q
https://dl.doubtnut.com/l/_hmWGFVakRVQb
https://dl.doubtnut.com/l/_rEC3CQ3L3034


16. If f(x) = logx logex , then the value of f′ (e) is -

A. e

B. 
2
e

C. 
1
e

D. 0

Watch Video Solution

( )

17. If f(x) =

| sinx |

x when x ≠ 0

1 when x = 0
 then examine the continuity of the

function at x = 0.

Watch Video Solution

{

https://dl.doubtnut.com/l/_rEC3CQ3L3034
https://dl.doubtnut.com/l/_U3rVBDlrxPeI
https://dl.doubtnut.com/l/_A8vH68DHwXZE


18. Find the di�erential coe�cient of sin - 1 2x

1 + x2  with respect to 

tan - 1 2x

1 - x2

Watch Video Solution

( )
( )

19. Evaluate: ∫
1

logex
-

1

logex
2

dx

Watch Video Solution

{ ( ) }

20. Verify Lagrange's Mean Value Theorem for the function 

f(x) = 4(6 - x)2 in 5 ≤ x ≤ 7

Watch Video Solution

https://dl.doubtnut.com/l/_ozmX9uhmRBIr
https://dl.doubtnut.com/l/_FUt3JBRBRv7i
https://dl.doubtnut.com/l/_Sf3Jwc38fiEl


21. Find the di�erential equation of all circles which touch the x -axis at

the origin.

Watch Video Solution

22. Evaluate: lim x→ 0
loge(1 + αx)

e2x - 1

Watch Video Solution

23. If siny = xsin(a + y), prove that, 
dy
dx =

sina

1 - 2xcosa + x2 .

Watch Video Solution

24. If pva = c (a and c are costants) then show that v2d
2p

dv2 = a(a + 1)p

Watch Video Solution

https://dl.doubtnut.com/l/_94hqyNnRiYDd
https://dl.doubtnut.com/l/_Voy83gi6XfIX
https://dl.doubtnut.com/l/_oD4gSoo8uEjY
https://dl.doubtnut.com/l/_d945OJVzAsWO
https://dl.doubtnut.com/l/_4I7OvnglGZSs


25. Evaluate: ∫ex
x - 4

(x - 2)3dx

Watch Video Solution

26. Evaluate: ∫√2 + 2cosecxdx

Watch Video Solution

27. If the area of a circle increases uniformly, then show that the rate of

increment of its circumference is inversely proportional to its radius.

Watch Video Solution

28. Solve: 1 + 3e
y
x dx + 1 -

y
x

dx = 0

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_4I7OvnglGZSs
https://dl.doubtnut.com/l/_lybyPVxLSrpn
https://dl.doubtnut.com/l/_pQmWdVxB7Fnc
https://dl.doubtnut.com/l/_MN1HUPyONlqX


29. Evaluate (with the help of de�nite integral) : 

lim n→ ∞ 1 +
1
n

1 +
2
n

… 1 +
n
n

1
n

Watch Video Solution

{( )( ) ( )}

30. Evaluate: ∫
3π
4
π

4

cosθ
1 + sinθ

dθ

Watch Video Solution

31. If the normal at any point to the curve x
2
3 + y

2
3 = a

2
3  makes an angle ϕ

with the x-axis, then prove that the equation of the normal is

ycosϕ - xsinϕ = acos2ϕ.

Watch Video Solution

https://dl.doubtnut.com/l/_ENgs4mdA8Dc3
https://dl.doubtnut.com/l/_EUoNxmYc0XYi
https://dl.doubtnut.com/l/_n2VtLvbqRb7u


WBJEE Archive 2012

32. Find the area of the region cut o� by the straight line 3x - 2y + 12 = 0

from the parabola 3x2 = 4y.

Watch Video Solution

33. Find the volume of the largest cylinder inscribed in the sphere of

radius r cm.

Watch Video Solution

34. Solve: x2dy + y(x + y)dx = 0

Watch Video Solution

1. If a ,b ,c , are in A.P then the roots of the equation ax2 - 2bx + c = 0

https://dl.doubtnut.com/l/_68T4yQZr5NrC
https://dl.doubtnut.com/l/_HUdMAwlWBQZU
https://dl.doubtnut.com/l/_7aVyvbGr7QzI
https://dl.doubtnut.com/l/_skQPolK6m8F8


A. 1 and
c
a

B. -
1
a

and - c

C. -1 and
-c
a

D. -2 and
-c
2a

Answer: A

Watch Video Solution

2. The remainder obtained when 1! + 2! + …. + 95! is divided by 15 is -

A. 14

B. 3

C. 1

D. 0

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_skQPolK6m8F8
https://dl.doubtnut.com/l/_7vjHxGp3ueGf


3. Let

(1 + x)10 =

10

∑ r= 0crx
r and (1 + x)7 =

7

∑ r= 0drx
r. if p =

5

∑ r= 0 and Q =

3

∑ r=

is equal to -

A. 4

B. 8

C. 16

D. 32

Answer: B

Watch Video Solution

4. The maximum value of |z| when the complex number z satis�es the

condition z +
2
z

= 2 is -| |

https://dl.doubtnut.com/l/_7vjHxGp3ueGf
https://dl.doubtnut.com/l/_6Wv8KW9mXuX6
https://dl.doubtnut.com/l/_oETcxbfShv7a


A. √3

B. √3 + √2

C. √3 + 1

D. √3 - 1

Answer: C

Watch Video Solution

5. If 
3
2

+ i
√3

2

50
= 325(x + iy) ,where x and y are real , then the ordered

pair (x,y) is -

A. ( - 3, 0)

B. (0, 3)

C. (0, - 3)

D. 
1
2

,
√3

2

( )

( )

https://dl.doubtnut.com/l/_oETcxbfShv7a
https://dl.doubtnut.com/l/_Gen5AIo74jty


Answer: D

Watch Video Solution

6. If 
z - 1
z + 1

 is purely imaginary ,then-

A. |z| =
1
2

B. |z| = 1

C. |z| = 2

D. |z| = 3

Answer: B

Watch Video Solution

7. A vehicle registration number consists of 2 letters of english alphbets

followed by 4 digits ,where the �rst digit is not zero . Then the total

number of vehicles with distinct registration number is -

https://dl.doubtnut.com/l/_Gen5AIo74jty
https://dl.doubtnut.com/l/_RsujM1dpv3WA
https://dl.doubtnut.com/l/_KGLNYR0NNSOR


A. 262 × 104

B. .26p2 ×10p4

C. .26p2 × 9 ×10p3

D. 262 × 9 × 103

Answer: D

Watch Video Solution

8. The number of words that can be written using all the letters of the

word IRRATIONAL is -

A. 
10!

(2!)3

B. 
10!

(2!)2

C. 
10!
2!

D. 10!

Answer: A

https://dl.doubtnut.com/l/_KGLNYR0NNSOR
https://dl.doubtnut.com/l/_mG6dEpjJO4cQ


Watch Video Solution

9. Four speakers will address a meeting where speaker Q will always speak

after speaker p .Then the number of ways in whcich the prder of speakers

can be prepared is -

A. 256

B. 128

C. 24

D. 12

Answer: D

Watch Video Solution

10. The number of diagonals in a regular polygon of 100 sides is -

A. 4950

https://dl.doubtnut.com/l/_mG6dEpjJO4cQ
https://dl.doubtnut.com/l/_w6LvEO2dxHvz
https://dl.doubtnut.com/l/_I50eGCh5PvNo


B. 4850

C. 4750

D. 4650

Answer: B

Watch Video Solution

11. Let the coe�cients of powers of x in the 2nd ,3rd and 4th terms in the

expansion of (1 + x)n ,where n is a positive integer ,be in arithmetic

progression .Then the sum of the co�cients of odd powers of x in the

expansion is-

A. 32

B. 64

C. 128

D. 256

https://dl.doubtnut.com/l/_I50eGCh5PvNo
https://dl.doubtnut.com/l/_TkKJvy6osylE


Answer: B

Watch Video Solution

12. The sum 1 × 1! + 2 × 2! + .... + 50 × 50!

A. 51!

B. 51! - 1

C. 51! + 1

D. 2 × 51!

Answer: B

Watch Video Solution

13. Six number are in A.P such that their sum is 3 ,The �rst term is 4 times

the third term .Then the �fth term is -

https://dl.doubtnut.com/l/_TkKJvy6osylE
https://dl.doubtnut.com/l/_DIoLADblCRzI
https://dl.doubtnut.com/l/_sjSiOjYI2HVV


A. -15

B. -3

C. 9

D. -4

Answer: D

Watch Video Solution

14. The equations x2 + x + a = 0 and x2 + ax + 1 = 0 have a common root-

A. For no value of a

B. for a single value of a

C. for two values of a

D. for exactly three values of a

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_sjSiOjYI2HVV
https://dl.doubtnut.com/l/_IC8JNJG7HgpP


15. If 64 , 27 , 36 are the p-th ,Q -th and R-th terms of , a G.P ,then p+2Q is

equal to -

A. R

B. 2R

C. 3R

D. 4R

Answer: C

Watch Video Solution

16. The coe�cient of x10 in the expansion of 1 + (1 + x) + …. + (1 + x)20 is

-

A. .19C9

B. .20C10

https://dl.doubtnut.com/l/_IC8JNJG7HgpP
https://dl.doubtnut.com/l/_fUckbPgcFK2v
https://dl.doubtnut.com/l/_4iFXKZCRSdwe


C. .21C11

D. .22C12

Answer: C

Watch Video Solution

17. The points representing the complex number z for which arg

z - 2
z + 2

=
π
3

 lie on -

A. a circle

B. a straight line

C. an ellipse

D. a parabola

Answer: A

Watch Video Solution

( )

https://dl.doubtnut.com/l/_4iFXKZCRSdwe
https://dl.doubtnut.com/l/_8K9FSKHKjVI6


18. Let , a , b ,c ,d , p ,q ,r be positive real number such that a ,b , c are in

G.P and ap = bq = cr Then-

A. p ,q ,r ,are in G.P

B. p , q ,r are in A.P

C. p , q , r are in H.P

D. p2, q2, r2 are in A.P

Answer: C

Watch Video Solution

19. α + √β and α - √β are two the two roots of the equation

x2 + px + q = 0 (where , α, β, p and q are real numbers). Therefore , the

roots of the equation p2 - 4q p2x2 + 4px - 16q = 0 are -

A. 
1
α

+
1

√β
and

1
α

-
1

√β

B. 
1

√α
+

1
β

and
1

√α
-

1
β

( ) ( )

https://dl.doubtnut.com/l/_dFiWEa2I4lgp
https://dl.doubtnut.com/l/_SO1AsYVDY6Eo


C. 
1

√α
+

1

√β
and

1

√α
-

1

√β

D. √α + √β and √α - √β

Answer: A

Watch Video Solution

20. The number of solutions of the equation log2 x2 - 2x - 1 = 1 is -

A. 0

B. 1

C. 2

D. 3

Answer: C

Watch Video Solution

( )

https://dl.doubtnut.com/l/_SO1AsYVDY6Eo
https://dl.doubtnut.com/l/_aO9vgSULQrTA


21. The quadratic equation 2x2 - a3 + 8a - 1 x + a2 - 4a = 0 possesse

roots of opposite sign . Then -

A. a ≤ 0

B. 0 < a < 4

C. 4 ≤ a < 8

D. a ≥ 8

Answer: B

Watch Video Solution

( )

22. If loge x2 - 16 ≤ loge(4x - 11) ,then-

A. -1 ≤ x ≤ 5

B. x < - 4 or x > 4

C. 4 ≤ x ≤ 5

( )

https://dl.doubtnut.com/l/_dWQWsCIS7RI5
https://dl.doubtnut.com/l/_wrjdnu1OdxA4
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D. x < - 1 or x > 5

Answer: A

Watch Video Solution

1. The number of solutions of the equation x + y + z = 10 in positive

integers x , y , z, is equal to -

A. 36

B. 55

C. 72

D. 45

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_wrjdnu1OdxA4
https://dl.doubtnut.com/l/_ovkAvmI6HDbz


2. If α and β are the roots of x2 - x + 1 = 0 ,then the value of α2013 + β2013

is equal to -

A. 2

B. -2

C. -1

D. 1

Answer: B

Watch Video Solution

3. The value of 1000
1

1 × 2
+

1
2 × 3

+
1

3 × 4
+ .... . +

1
999 × 1000

 is equal

to -

A. 1000

B. 999

[ ]

https://dl.doubtnut.com/l/_avlH6LziIbTf
https://dl.doubtnut.com/l/_b82mCwr2IfKq


C. 1001

D. 
1

999

Answer: B

Watch Video Solution

4. α and β are the roots of the equation Then α -
1
β

and β -
1
α

 are

the roots of the equation -

A. ax2 + a(b - 1)x + (a - 1)2 = 0

B. bx2 + a(b - 1)x + (a - 1)2 = 0

C. x2 + ax + b = 0

D. abx2 + bx + a = 0

Answer: B

View Text Solution

( ) ( )

https://dl.doubtnut.com/l/_b82mCwr2IfKq
https://dl.doubtnut.com/l/_J5grXCMdJXaC


5. Let z1 = 2 + 3i and z2 = 3 + 4i be two points on the complex plane .

Then the set of complex number z satisfying

z - z1
2 + z - z2

2 = z1 - z2
2 represents -

A. a straight line

B. a point

C. a circle

D. a pair of staight lines

Answer: C

Watch Video Solution

| | | | | |

6. Five number are in H.P The middle term is 1 and the ratio of the second

and the fourth term is 2: 1 .Then the sum of the �rst three terms is -

A. 
11
2

B. 5

https://dl.doubtnut.com/l/_Iw3QMYbrcRO8
https://dl.doubtnut.com/l/_Ihk0AC0YMUZJ


C. 2

D. 
14
3

Answer: A

Watch Video Solution

7. Suppose z = x + iy where x and y are real numbers and i = √-1 . The

points (x ,y) for which 
z - 1
z - i

 is real . Lie om -

A. an ellipse

B. a circle

C. a parabola

D. a straight line

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Ihk0AC0YMUZJ
https://dl.doubtnut.com/l/_h2wDjxbwWTrF
https://dl.doubtnut.com/l/_dN9R2iLVrgUh


8. Six positive numbers are in G.P ,such that their product is 1000 . If the

fourth is 1 ,then the last term is -

A. 1000

B. 100

C. 
1

100

D. 
1

1000

Answer: C

Watch Video Solution

9. Let n be a positive even integer. The ratio of the largest coe�cinet and

the 2nd largest coe�cient in the expansion of (1 + x)n is 11 : 10 . The

number of terms in the expansion of (1 + x)n is -

A. 20

B. 21

https://dl.doubtnut.com/l/_dN9R2iLVrgUh
https://dl.doubtnut.com/l/_pYFJfhqPsXCC


C. 10

D. 11

Answer: B

Watch Video Solution

10. Five number are A.P with common di�ernce ≠ 0 If the 1st , 3rd and 4th

terms are in G.P ., then-

A. the 5th term is always 0

B. the 1st term is always 0

C. the middle term is always 0

D. the middle term is always -2

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_pYFJfhqPsXCC
https://dl.doubtnut.com/l/_Abg6f9yshuTm
https://dl.doubtnut.com/l/_q4OmIwER2s9N


11. Number of solutions of the equation 
1
2

log√3
x + 1
x + 5

+ log9(x + 5)2 = 1

is -

A. 0

B. 1

C. 2

D. in�nite

Answer: B

Watch Video Solution

( )

12. Let p(x) be a quadratic polynomial with constant term 1 . Suppose p(x)

when divided by x - 1 leaves remiander 2 and when divided by x+1 leaves

remainder 4 . Then the sum of the roots of p (x) = 0 is -

A. -1

B. 1

https://dl.doubtnut.com/l/_q4OmIwER2s9N
https://dl.doubtnut.com/l/_P79sZytFWHps


C. -
1
2

D. 
1
2

Answer: D

Watch Video Solution

13. If α, β are the roots of the quadratic equation 

ax2 + bx + c = 0 and 3b2 = 16ac then-

A. α = 4β or β = 4a

B. α = - 4β or β = - 4a

C. α = 3β or β = 3a

D. α = - 3β or β = - 3a

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_P79sZytFWHps
https://dl.doubtnut.com/l/_fBMygfo586x2
https://dl.doubtnut.com/l/_KpzGo4H1VEmU


14. If P , Q ,R are angles of an isosceles traingle and ∠P =
π
2

 then the

value of 

cos
p
3

- isin
p
3

3
+ (cosQ + isinQ)(cosR - isinR) + (cosP - isinP)(cosQ - isinQ)(cos

then the value of

Watch Video Solution

( )

15. The sum of the series 

1
1 × 2 .25C0 +

1
2 × 3 .25C1 +

1
3 × 4 .25C2 + .... +

1
26 × 27 .25C25

A. 
227 - 1
26 × 27

B. 
227 - 28
26 × 27

C. 
1
2

226 + 1
26 × 27

D. 
226 - 1

52

Answer: B

Watch Video Solution

( )

https://dl.doubtnut.com/l/_KpzGo4H1VEmU
https://dl.doubtnut.com/l/_6ALX3rE3szbR
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16. Let sinα, cosα be the roots of the equation x2 - bx + c = 0 .Then which

of the following statements is /are correct ?

A. c ≤
1
2

B. b ≤
1
2

C. c >
1
2

D. b > √2

Answer: A

Watch Video Solution

1. Let z1, z2 be two �xed complex numbers in the Argand plane and z be

an arbitrary point satisfying z - z1 + z - z2 = 2 z1 - z2  . Then the locus

of z will be

| | | | | |

https://dl.doubtnut.com/l/_6ALX3rE3szbR
https://dl.doubtnut.com/l/_Ou87B5ZURYWQ
https://dl.doubtnut.com/l/_VDI6SzVFuUEs


A. an ellipse

B. a straight line joining z1 and z2

C. a parabola

D. a bisector of the line segment joining z1 and z2

Answer: A

Watch Video Solution

2. Out of 7 consonants and 4 vowels ,the number of words (not necssarily

meaninguful ) that can be made ,each consisting of 3 consonants and 2

vowles ,is -

A. 2480

B. 2510

C. 2520

D. 2540

https://dl.doubtnut.com/l/_VDI6SzVFuUEs
https://dl.doubtnut.com/l/_u2iB2Mh6mgHO


Answer: C

Watch Video Solution

3. The remainder obtained when 1! + 2! + 3! + …. + 11! is divided by 12

is -

A. 9

B. 8

C. 7

D. 6

Answer: A

Watch Video Solution

4. If α, β are the roots of the quadratic equation x2 + px + q = 0 ,then the

values of α3 + β3 and α4 + α2β2 + β4 are respectively .

https://dl.doubtnut.com/l/_u2iB2Mh6mgHO
https://dl.doubtnut.com/l/_7V4WjAxp7nlv
https://dl.doubtnut.com/l/_baXoPRUYCrpw


A. 3qp - p3 and p4 - 3p2q + 3q2

B. -p 3q - p2 and p2 - q p2 + 3q

C. pq - 4 and p4 - q4

D. 3pq - p3 and p2 - q p2 - 3q

Answer: D

Watch Video Solution

( ) ( ) ( )

( ) ( )

5. Let p ,q be real numbers . If α is a root of

x2 + 3p2x + 5q2 = 0, β is a root of x2 + 9p2 + 15q2 = 0 and 0 < α < β then the eq

has a root γ that always satis�es -

A. γ =
α
4

+ β

B. β < γ

C. γ =
α
2

+ β

D. α < γ < β

https://dl.doubtnut.com/l/_baXoPRUYCrpw
https://dl.doubtnut.com/l/_tI4J4VMEgdBZ


Answer: D

Watch Video Solution

6. The value of the sum 

.nC1
2 + .nC2

2 + .nC3
2 + .... + .nCn

2 is -

A. .2nCn
2

B. .2nCn

C. .2nCn + 1

D. .2nCn - 1

Answer: D

Watch Video Solution

( ) ( ) ( ) ( )

( )

7. Let α, β be the roots of x2 - x - 1 = 0 and sn = αn + βn for all integers 

n ≥ 1 . Then for every integer n ≥ 2 -

https://dl.doubtnut.com/l/_tI4J4VMEgdBZ
https://dl.doubtnut.com/l/_MKxfZQxyNEkB
https://dl.doubtnut.com/l/_PCbdgNyGNwnH


A. Sn + Sn - 1 = Sn+ 1

B. Sn + Sn - 1 = Sn

C. Sn - 1 = Sn+ 1

D. Sn + Sn - 1 = 2Sn+ 1

Answer: A

Watch Video Solution

8. In the Argand plane ,the distinct roots of 1 + z + z3 + z4 = 0 (z is a

complex number ) represent vertices of -

A. a square

B. an equilateral

C. a rhombus

D. a rectangle

Answer: B

https://dl.doubtnut.com/l/_PCbdgNyGNwnH
https://dl.doubtnut.com/l/_OtuiJkcJoPqc


Watch Video Solution

9. The number of digits in 20301 (given `log_(10)2=0.3010) is

A. 602

B. 301

C. 392

D. 391

Answer: C

Watch Video Solution

10. The solution of the equation 

log101log7 √x + 7 + √x = 0 is -

A. 3

B. 7

( )

https://dl.doubtnut.com/l/_OtuiJkcJoPqc
https://dl.doubtnut.com/l/_bskFEYqaeKvN
https://dl.doubtnut.com/l/_llmQjRNZjKPf


C. 9

D. 49

Answer: C

Watch Video Solution

11. If α, β are the roots of 

ax2 + bx + c = 0(a ≠ 0) and α + h, β + h are the roots of px2 + qx + r = 0(p ≠ =

then the ration of the squares of their discriminants is -

A. a2 : p2

B. a : p2

C. a2 : p

D. a : 2p

Watch Video Solution

https://dl.doubtnut.com/l/_llmQjRNZjKPf
https://dl.doubtnut.com/l/_FKs7QmEL4e9g
https://dl.doubtnut.com/l/_It2C21r2rv3F


12. Suppose that z1, z2, z3 are three vertices of an equilateral triangle in

the Angand plane . Ley α =
1
2 √3 + i and β be a non-zero complex

number . The points αz1 + β, αz2 + β, αz3 + βwill be -

A. the vertices of an equilateral triangle

B. the vertices of an isosceles triangle

C. collinear

D. the vertices of an scalene triangle

Answer: A

Watch Video Solution

( )

13. The value of |z|2 + |z - 3|2 + |z - i|2 is minimum when z equals -

A. 2 -
2
3
i

B. 45 + 3i

C. 1 +
i
3

https://dl.doubtnut.com/l/_It2C21r2rv3F
https://dl.doubtnut.com/l/_hhEEX4ZLFt6F


D. 1 -
i
3

Answer: C

Watch Video Solution

14. If the coe�cient of x8in ax2 +
1
bx

13
 is equal to the coe�ceinet of

x - 8 in ax -
1

bx2

13
 , then a and b will satisfy the relation -

A. ab + 1 =0

B. ab = 1

C. a = 1 - b

D. a + b = - 1

Answer: A

Watch Video Solution

( )
( )

https://dl.doubtnut.com/l/_hhEEX4ZLFt6F
https://dl.doubtnut.com/l/_dwwt33Ob4yjK
https://dl.doubtnut.com/l/_0czNDzH5HwJv


15. The number of solutions (s) of the equation √x + 1 - √x + 1 = √4x + 1

is /are -

A. 2

B. 0

C. 3

D. 1

Answer: B

Watch Video Solution

16. If a , b , c , are positive numbers in G.P . ,then the roots of the quadratic

equation 

logea x2 - 2logeb x + logec = 0

A. -1 and
logec

logea

B. 1 and
logec

logea

( ) ( ) ( )

https://dl.doubtnut.com/l/_0czNDzH5HwJv
https://dl.doubtnut.com/l/_aTmBpBBx2VpL


C. 1 and logac

D. -1 and logca

Answer: C

Watch Video Solution

17. Let z1 be a �xed point on the circle of radius 1 centered at the origin in

the Argand plane and z1 ≠ ± 1 . Consider an equilateral traingle inscribed

in the circle with z1, z2, z3 as the vertices taken in the counter clockwise

direction .Then z1z2z3 is equal to -

A. z2
1

B. z3
1

C. z4
1

D. z1

Answer: B

W t h Vid S l ti

https://dl.doubtnut.com/l/_aTmBpBBx2VpL
https://dl.doubtnut.com/l/_MvXQzAYUxDc1


Watch Video Solution

18. Let α, β denote the cube roots of unity other then 1 and let

s =

302

∑ n= 0( - 1)n
α
β

n
 . Then the value of s is -

A. either -2ω or - 2ω2

B. either -2ω or 2ω2

C. either 2ω or - 2ω2

D. either 2ω or 2ω2

Answer: A

Watch Video Solution

( )

19. The minimum value of 2sinx + 2cosx is -

A. 21 -
1

√2

B. 21 +
1

√2

https://dl.doubtnut.com/l/_MvXQzAYUxDc1
https://dl.doubtnut.com/l/_i6tYHgrblVsP
https://dl.doubtnut.com/l/_oC9IeGNMTnxj


C. 2√2

D. 2

Answer: A

Watch Video Solution

20. Let S =
2n
1
C0 +

22n
2

C1 +
23n
3

C2 + .... . +
2n+ 1n
n + 1

Cn. . Then S equals-

A. 
2n+ 1 - 1

1

B. 
3n+ 1 - 1

1

C. 
3n - 1

1

D. 
2n - 1

1

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_oC9IeGNMTnxj
https://dl.doubtnut.com/l/_AHcdTb8ZljoE
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21. The sum of the series 

∞

∑ n+ 1sin
n !π
720

 is -

A. sin
π

180
+ sin

π
360

+ sin
π

540

B. sin
π
6

+ sin
π
30

+ sin
π

120
+ sin

π
360

C. sin
π
6

+ sin
π
30

+ sin
π

120
+ sin

π
360

+ sin
π

720

D. sin
π

180
+ sin

π
360

Answer: C

Watch Video Solution

( )
( ) ( ) ( )
( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )
( ) ( )

1. The letters of the word COCHIN are permuted and all the permutations

are arranged in alphabetical order as in before the word COCHIN is -

A. 360

https://dl.doubtnut.com/l/_wwlgfPzVunN3
https://dl.doubtnut.com/l/_OjfLCv5Rd8yA


B. 192

C. 96

D. 48

Answer: C

Watch Video Solution

2. If α, β are the roots x2 - px + 1 = 0 and γis a root of x2 + px + 1 = 0 ,then

(α + γ)(β + γ) is -

A. 0 (zero)

B. 1

C. -1

D. p

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_OjfLCv5Rd8yA
https://dl.doubtnut.com/l/_tINrMIFPhuur


3. Number of irrational terms on the binomial expansion of 3
1

5 + 7
1

3

100

is -

A. 90

B. 88

C. 93

D. 95

Watch Video Solution

( )

4. The quadratic expression (2x + 1)2 - px + q ≠ 0 for any real x if

A. p2 - 16p - 8q < 0

B. p2 - 8p + 16q < 0

C. p2 - 8p - 16q < 0

https://dl.doubtnut.com/l/_tINrMIFPhuur
https://dl.doubtnut.com/l/_35kmew33kdbj
https://dl.doubtnut.com/l/_qPRZmzDyvmJF


D. p2 - 16p + 8q < 0

Answer: C

Watch Video Solution

5. The value of 
1 + √3i

1 - √3i

64
+

1 - √3i

1 + √3i

64
 is -

A. 0 (zero)

B. -1

C. 1

D. i

Answer: B

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_qPRZmzDyvmJF
https://dl.doubtnut.com/l/_21Rkc9AM0Jsy


6. Let d (n) denote the number of divisors of n including 1 and itself . Then

d (225), d(1125) and d (640) are -

A. in A.P

B. in H.P

C. in G.P

D. consecutive integers

Answer: C

Watch Video Solution

7. If 2 + i and √5 - 2i are the roots of the equation 

x2 + ax + b x2 + cx + d = 0 where a , b , c , d are real constants then

product of all roots of the equation is -

A. 40

B. 9 √5

( )( )

( )

https://dl.doubtnut.com/l/_iOz2IFPSnYVn
https://dl.doubtnut.com/l/_AAgihJN0qfs0


C. 45

D. 35

Answer: C

Watch Video Solution

8. If x and y are digits such that x2 + ax + b x2 + cx + d = 0 then x + y

equals -

A. 15

B. 6

C. 12

D. 13

Answer: A

View Text Solution

( )( )

https://dl.doubtnut.com/l/_AAgihJN0qfs0
https://dl.doubtnut.com/l/_hPVnaFkAUSWy
https://dl.doubtnut.com/l/_Myn9oDGi940S


9. Which of the following is /are always false ?

A. A quadratic equation with rational coe�cients has zero or two

irrational roots.

B. A quadratic equation with real coe�cients has zero or two non -

real roots .

C. A quadratic equation with irrational coe�cients has zero or two

rational roots .

D. A quadratic equation with integer coe�cients has zero or two

irrational roots.

Answer: C

Watch Video Solution

10. Find the maximum value of |z|when z -
3
z

= 2, z being a complex

number .

| |

https://dl.doubtnut.com/l/_Myn9oDGi940S
https://dl.doubtnut.com/l/_sdE30Vl0ELqA


A. 1 + √3

B. 3

C. 1 + √2

D. 1

Answer: B

Watch Video Solution

11. Let a , b , c ,d ,be any four real number . Then an + bn = cn + dn holds

for any natural no . If -

A. a + b = c + d

B. a - b = c - d

C. a + b = c + d, a2 + b2 = c2 + d2

D. a - b = c - d, a2 - b2 = c2 - d2

Answer: D

https://dl.doubtnut.com/l/_sdE30Vl0ELqA
https://dl.doubtnut.com/l/_VzFoM8UwXmCn
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Watch Video Solution

1. If x is a positive real number di�erent from 1 such that logxa, logxb, logxc

are in A.P , then

A. b =
a + c

2

B. b = √ac

C. c2 = (ac)logab

D. none of A ,B ,C are correct

Answer: C

Watch Video Solution

2. If a ,x are real number

|a| < 1, |x| < 1 then 1 + (1 + a)x + 1 + a + a2 x2 + .... ∞ is equal to( )

https://dl.doubtnut.com/l/_VzFoM8UwXmCn
https://dl.doubtnut.com/l/_uBeQg8zVtpjl
https://dl.doubtnut.com/l/_ywZ8Q2ChzKIc


A. 
1

(1 - a)(1 - ax)

B. 
1

(1 - a)(1 - x)

C. 
1

(1 - x)(1 - ax)

D. 
1

(1 - ax)(1 - a)

Answer: C

Watch Video Solution

3. If log0.3(x - 1) < log0.09(x - 1) ,then x lies in the interval

A. (2, ∞)

B. (1, 2)

C. ( - 2, - 1)

D. None of these

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_ywZ8Q2ChzKIc
https://dl.doubtnut.com/l/_2tA7pQHyIAmD


4. The value of 

13

∑ n= 1 in + in - 1 , = i = √-1 is -

A. i

B. i - 1

C. 1

D. 0

Watch Video Solution

( )

5. If

z1 = z2 = z3 =
1
z1

+
1
z2

+
1
z3

= 1 and z1, z2, z3 are imaginary numbers ,the

is

A. equal to 1

B. less than 1

| | | | | | | |

https://dl.doubtnut.com/l/_2tA7pQHyIAmD
https://dl.doubtnut.com/l/_C58iZhKsbfVU
https://dl.doubtnut.com/l/_RoCyDA7g4LOx


C. greater than 1

D. equal to 3

Answer: A

Watch Video Solution

6. If , p , q are the roots of the equation x2 + px + q = 0 , then

A. p=1,q=-2

B. p= 0 ,q = 1

C. p = - 2, q = 0

D. p = - 2, q = 1

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_RoCyDA7g4LOx
https://dl.doubtnut.com/l/_RU8omR9ALABk


7. The number of values of k for which the equation x2 - 3x + k = 0 has

two distinct roots lying in the interval ( 0 , 1 ) are

A. three

B. two

C. in�nitely many

D. no value of k satis�es the requirment

Watch Video Solution

8. The number of ways in which the letters of the word ARRANGE can be

permuted such that the R's occur together is

A. 
⌊7
⌊2⌊2

B. 
⌊7
⌊2

C. 
⌊6
⌊2

https://dl.doubtnut.com/l/_XCDrs0NRR0t5
https://dl.doubtnut.com/l/_rGAhKIl1QI0B


D. ⌊5 × ⌊2

Answer: C

Watch Video Solution

9. If 
1

.5Cr
+

1

.6Cr
=

1

.4Cr
 , then the value of r equals to

A. 4

B. 2

C. 5

D. 3

Answer: B

Watch Video Solution

10. For + ve integer n, n3 + 2n is always divisible by

https://dl.doubtnut.com/l/_rGAhKIl1QI0B
https://dl.doubtnut.com/l/_ScnrhRTCU19w
https://dl.doubtnut.com/l/_BbidaEw1hoZQ


A. 3

B. 7

C. 5

D. 6

Answer: A

Watch Video Solution

11. In the expansion of (x - 1)(x - 2)...(x - 18) the coe�cient of x17 is

A. 684

B. -171

C. 171

D. -342

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_BbidaEw1hoZQ
https://dl.doubtnut.com/l/_T7h3UFsDaqMQ


12. 1 + .nC1cosθ + .nC2cos2θ + ... + .nCncosnθequals

Watch Video Solution

13. The letters of the word COCHIN are permuted and all the

permutations are arranged in alphabetical order as in an English

dictionary .The number of word that appear before the word COCHIN is

A. 96

B. 48

C. 183

D. 267

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_T7h3UFsDaqMQ
https://dl.doubtnut.com/l/_t9qZaTTTofFs
https://dl.doubtnut.com/l/_Dftzju5xifTo
https://dl.doubtnut.com/l/_bmQuy3hZYZH6


14. The sum of n terms of the following series , 13 + 33 + 53 + 73 + …….

is

A. n2 2n2 - 1

B. n3(n - 1)

C. n3 + 8n + 4

D. 2n4 + 3n2

Answer: A

Watch Video Solution

( )

15. If α and β are roots of ax2 + bx + c = 0 then the equationnwhose roots

are α2 and β2 is

A. a2x2 - b2 - 2ac x + c2 = 0

B. a2x2 + b2 - 2ac x + c2 = 0

C. a2x2 + b2 + ac x + c2 = 0

( )
( )
( )

https://dl.doubtnut.com/l/_bmQuy3hZYZH6
https://dl.doubtnut.com/l/_3dKbA94TXB1R


D. a2x2 + b2 + 2ac x + c2 = 0

Watch Video Solution

( )

16. If ω is an imaginary cube root of unity then the value of 

(2 - ω), 2 - ω2 + 2(2 - ω) 3 - ω2 + .... + (n - 1)(n - ω) n - ω2  is

A. 
n2

4 (n + 1)2 - n

B. 
n2

4
(n + 1)2 + n

C. 
n2

4
(n + 1)2

D. 
n2

4
(n + 1)2 - n

Answer: D

Watch Video Solution

( ) ( ) ( )

https://dl.doubtnut.com/l/_3dKbA94TXB1R
https://dl.doubtnut.com/l/_1zWQJuf3RpB8


17. If .nCr - 1 = 36, .nCr = 84, and nCr+ 1 = 126,  " then the value of "

.^(n)C_(8)` is

A. 10

B. 7

C. 9

D. 8

Answer: C

Watch Video Solution

18. If the �rst and the (2n+1) -th terms pf AP, GP and HP are equal and their

n-th terms are respectively a , b , c then always

A. a = b = c

B. a ≥ b ≥ c

C. a + c = b

https://dl.doubtnut.com/l/_MSEysljGTUFI
https://dl.doubtnut.com/l/_2XBdJprtqaoC


D. ac - b2 = 0

Answer: B::D

View Text Solution

19. If the equationx2 + y2 - 10x + 21 = 0 has real roots x = α and y = β

then

A. 3 ≤ x ≤ 7

B. 3 ≤ y ≤ 7

C. -2 ≤ y ≤ 2

D. -2 ≤ x ≤ 2

Answer: A::C

Watch Video Solution

https://dl.doubtnut.com/l/_2XBdJprtqaoC
https://dl.doubtnut.com/l/_durgpt7CV6uc


JEE Main (ALEEE) Archive 2012

20. If z = sinθ - icosθ then for any integer n

A. zn +
1

zn
= 2cos

nπ
2

- nθ

B. zn +
1

zn
= 2sin

nπ
2

- nθ

C. zn -
1

zn
= 2isin nθ -

nπ
2

D. zn -
1

zn
= 2icos

nπ
2

- nθ

Answer: A::C

Watch Video Solution

( )
( )
( )
( )

1. If n is a positive integer , then √3 + 1 2n - √3 - 1 2n is -

A. an even positive integer

B. a rational number other than positive integers

( ) ( )

https://dl.doubtnut.com/l/_6FO6sbGzqwOx
https://dl.doubtnut.com/l/_jts6bRuzBbvs


C. an irrational number

D. an odd positive integer.

Answer: C

Watch Video Solution

2. Assuming the balls to be identical except for di�erence in colours , the

number of ways in which one or more balls can be selected from 10 white

, 9 green and 7 black balls is -

A. 630

B. 879

C. 880

D. 629

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_jts6bRuzBbvs
https://dl.doubtnut.com/l/_P7jWtYFmRNGy


3. If z ≠ 1 and
z2

z - 1
 is real , then the point represented by the complex

number z lies -

A. either on the real axis or on a circle not passing through the origin.

B. on the imaginary axis

C. either on the real axis or on a circle passing through the origin

D. on a circle with centre at the origin.

Answer: C

Watch Video Solution

4. If 100 times the 100 -th term of an A.P . With non-zero common

di�erence equals the 50 times its 50-th terms, thenthe 150-th term , of

this A.P is -

A. 150

https://dl.doubtnut.com/l/_P7jWtYFmRNGy
https://dl.doubtnut.com/l/_xKIm8WIPxMnq
https://dl.doubtnut.com/l/_okKLYu2cYPkr


B. zero

C. -150

D. 150 tem its 50 -th term

Answer: B

Watch Video Solution

5. The equation esinx - e - sin04 = 0 has

A. no real root

B. exactly one real root

C. exactly four real roots

D. in�nite number of real roots

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_okKLYu2cYPkr
https://dl.doubtnut.com/l/_u8D8SEDc0XJK
https://dl.doubtnut.com/l/_4nqFe1WOjuDp
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6. Statement -1 : The sum of the series 

(1 + (1 + 2 + 3 + 4) + (4 + 5 + 9) + (9 + 12 + 16) + (361 + 380 + 400)is8000 

Statement -2 : 

n

∑ k= 1 k3 - (k - 1)3 = n3 for any natural number n .

A. Statement -1 is true ,statement -2 is true . Statement-2 is not a

correct explantion for Statement -1.

B. Statement -1 is true ,Statement -2 is false .

C. Statement -1 is false ,Statement -2 is true .

D. Statement -1 is true , Statement -2 is true ,Statement -2 is a correct

explanation for Statement -1.

Answer: D

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_4nqFe1WOjuDp


1. The sum of �rst 20 term of the squence .7, 0.77, 0.777, … is -

A. 
7
81

179 - 10 - 20

B. 
7
9

99 - 10 - 20

C. 
7
81

179 + 10 - 20

D. 
7
9

99 + 10 - 20

Answer: C

Watch Video Solution

( )
( )
( )

( )

2. If the equation x2 + 2x + 3 = 0 and ax2 + bx + c = 0, a, b, c ∈ ℝ,  have a

cmmon root , then a : b : c is -

A. 1: 2 : 3

B. 3: 2 : 1

C. 1: 3 : 2

D. 3: 1 : 2

https://dl.doubtnut.com/l/_DfSExYWuUfYn
https://dl.doubtnut.com/l/_aABzOhV6U336


Answer: A

Watch Video Solution

3. The term independent of x in the expansion of 
x + 1

x
2

3 - x
1

3 + 1
-
x - 1

x - x
1

2

10

is -

A. 4

B. 120

C. 210

D. 310

Answer: C

Watch Video Solution

( )

https://dl.doubtnut.com/l/_aABzOhV6U336
https://dl.doubtnut.com/l/_z60dqpPpNp52


4. Let Tn be the number of all possible triangles formed by joining

vertices of a n-side regular polygon . If Tn+ 1 - Tn = 10 ,then the value of n

is -

A. 7

B. 5

C. 10

D. 8

Answer: B

Watch Video Solution

5. If z is complex number of unit modulus and argument θ, then arg
1 + z
1 + z

equals-

A. -θ

B. 
π
2

- θ

https://dl.doubtnut.com/l/_oLJKyEKw3NBm
https://dl.doubtnut.com/l/_982Mt9wvf8Zf
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C. θ

D. π - θ

Answer: C

Watch Video Solution

1. If the co�cients of x3 and x4 in the expansion of

1 + ax + bx2 (1 - 2x)18 in powers pf x are both zero , the (a , b) is equal to

-

A. 16,
251
3

B. 14,
251
3

C. 16,
272
3

D. 16,
272
3

( )

( )
( )
( )
( )

https://dl.doubtnut.com/l/_982Mt9wvf8Zf
https://dl.doubtnut.com/l/_ySNSRxZFsEIv


Answer: D

Watch Video Solution

2. If z is complex number such that |z| ≥ 2 , minimum value of z +
1
2

 -

A. is equal to 
5
2

B. lies in the interval (1,2)

C. in stictly greater than 
5
2

D. is strictly than 
3
2

but less than
5
2

Answer: B

Watch Video Solution

| |

3. Let α and β be the roots of equation

px2 + qx + r = 0 p ≠ 0. If p, q, rare in A.P and
1
α

+
1
β

= 4, then the value of |α -

https://dl.doubtnut.com/l/_ySNSRxZFsEIv
https://dl.doubtnut.com/l/_RU8DsGUIrRoa
https://dl.doubtnut.com/l/_NqvhTpOOELVx


is -

A. 
√61

9

B. 2
√17

9

C. 
√34

9

D. 2
√13

9

Answer: D

Watch Video Solution

4. Three positive numbers form an increasing G.P .If the middle term in

this G.P is doubled , the new numbers are in A.P .Then the common ration

of the G.P is -

A. √2 + √3

B. 3 + √2

C. 2 - √3

https://dl.doubtnut.com/l/_NqvhTpOOELVx
https://dl.doubtnut.com/l/_lma9xKW44oXs
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D. 2 + √3

Answer: D

Watch Video Solution

5. If 109 + 2(11)1(10)8 + 3(11)2(10)7 + ... + 10(11)9 = k(10)9 , then k is equal

to -

A. 
121
10

B. 
441
100

C. 100

D. 110

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_lma9xKW44oXs
https://dl.doubtnut.com/l/_tAPi5FemnGWq


1. The sum pf coe�cients of integral powers of x is the binomial

expansion 1 - 2√x 50 is -

A. 
1
2

350 - 1

B. 
1
2

250 + 1

C. 
1
2

350 + 1

D. 
1
2

350

Answer: C

Watch Video Solution

( )

( )
( )
( )
( )

2. The sum pf �rst 9 terms of the series 

13

1
+

13 + 23

1 + 3
+

13 + 23 + 33

1 + 3 + 5
+ ...... is -

A. 142

B. 192

C. 71

https://dl.doubtnut.com/l/_dUiFX78ZHcHT
https://dl.doubtnut.com/l/_qxBpc7n29klj


D. 96

Answer: D

Watch Video Solution

3. A complex number z is said to be unimodular if |z| = 1 Suppose 

z1 and z2 are complex number such that 
z1 -2z2

2 - z1z2
 is unimodular and z2 is

not unimodular .Then the point z1 lies on a -

A. circle of radius 2

B. circle pf radius √2

C. stright line parallel to x - axis

D. straight line parallel to y - aixs

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_qxBpc7n29klj
https://dl.doubtnut.com/l/_Mo4gNetZFNiC
https://dl.doubtnut.com/l/_MReOG9yC9DhQ


4. If m is the A.M of two distinct real number l and n

(l, n > 1) and G1, G2 and G3are three geometric means between l and n ,

then G4
1 + 2G4

2 + C4
3 equals-

A. 4lmn2

B. 4l2m2n2

C. 4l2mn

D. 4lm2n

Answer: D

Watch Video Solution

5. Let α and β be the roots of equation 

x2 - 6x - 2 = 0. If an = αn - βn, for n ≥ 1, then the value of
a10 - 2a8

2a9

is equal to -

A. 3

( ) ( )

https://dl.doubtnut.com/l/_MReOG9yC9DhQ
https://dl.doubtnut.com/l/_zlKtdlLVWCdB


B. -3

C. 6

D. -6

Answer: A

Watch Video Solution

6. Let A and B be two sets containing four and two elements repectively .

Then the number of subsets of the set A × B , each having at least

elements is -

A. 275

B. 510

C. 219

D. 256

Answer: C

https://dl.doubtnut.com/l/_zlKtdlLVWCdB
https://dl.doubtnut.com/l/_3Uz38KSujvA2


JEE Main (ALEEE) Archive 2016

Watch Video Solution

7. The number of integers greater than 6000 that can be formed ,using

the digits 3, 5 , 6 , 7 and 8 , without repetition is -

A. 120

B. 72

C. 216

D. 192

Answer: D

Watch Video Solution

1. A value of θ for which
2 + 3isinθ
1 - 2isinθ

 is purely imaginary is

https://dl.doubtnut.com/l/_3Uz38KSujvA2
https://dl.doubtnut.com/l/_krvUjMWpdVXt
https://dl.doubtnut.com/l/_JbCvRIIbHJmZ


A. 
π
3

B. 
π
6

C. sin - 1
√3

4

D. sin - 1 3

√4

Answer: D

Watch Video Solution

( )
( )

2. The sum pf all real values of x satisfying the equation

x2 - 5x + 5 x2 - 4x - 60 = 1 is

A. 3

B. -4

C. 6

D. 5

( )

https://dl.doubtnut.com/l/_JbCvRIIbHJmZ
https://dl.doubtnut.com/l/_tLRwPIpYvYvq


Answer: A

Watch Video Solution

3. If all the words (with or without meaning ) having �ve letters ,formed

using the letters of the word SMALL and arranged as in a dictionary ,then

the position of the word SMALL as in a dictionary , then the position of

the word SMALL is

A. 46th

B. 59th

C. 52th

D. 58th

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_tLRwPIpYvYvq
https://dl.doubtnut.com/l/_6iGFFomvwpQj


4. IF the number of terms in the expansion of 1 -
2
x

+
4

x2

n
, x ≠ 0 is 28

,then the sum of the coe�cients of all the terms in this expansion is

A. 74

B. 2187

C. 243

D. 729

Answer: D

Watch Video Solution

( )

5. If the 2nd ,5ht and 9th terms of a non-constant AP are in GP , then the

common ratio of this GP is

A. 
8
5

B. 
4
3

https://dl.doubtnut.com/l/_cpbVC1KKXkRc
https://dl.doubtnut.com/l/_KJOPfDdbxF1E


C. 1

D. 
7
4

Answer: B

Watch Video Solution

6. If the sum of the �rst ten terms pf the series 

1
3
5

2
+ 2

2
5

2
+ 3

1
5

2
+ 42 + 4

4
5

2
.... . , is

16
5
m ,then m is equal to

A. 102

B. 101

C. 100

D. 99

Answer: B

Watch Video Solution

( ) ( ) ( ) ( )

https://dl.doubtnut.com/l/_KJOPfDdbxF1E
https://dl.doubtnut.com/l/_civFGHFoh7n9
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1. Let complex numbers α and
1
α

 lie on circles 

x - x0
2 + y - y0

2 = r2 and x - x0
2 + y - y0

2 = 4r2 respectively . If 

z0 = x0 + iy0 satis�es the equation 2 z0
2 = r2 + 2 then |α|=

A. 
1

√2

B. 
1
2

C. 
1

√7

D. 
1
3

Answer: C

Watch Video Solution

( ) ( ) ( ) ( )
| |

2. Let

w =
√3 + i

2 and p = wn : n = 1, 2, 3, .... . . Further H1 = z ∈ ℂ :Rez >
1
2 a{ } { }

https://dl.doubtnut.com/l/_xXrzZCsAZuaT
https://dl.doubtnut.com/l/_6VD9AU5tTU4L


, where ℂ is the set of all complex numbers , If

z1 ∈ p ∩ H1, z2 ∈ p ∩ H2 and O represents the orgin,then ∠z1Oz2 =

A. 
π
2

B. 
π
6

C. 
2π
3

D. 
5π
6

Answer: C::D

Watch Video Solution

3. Let

S = S1 ∩ S2 ∩ S3, where S1 = {z ∈ ℂ : |z| < 4}, S2 = z ∈ ℂ : Im
(z - 1) + √3i

1 - √3i

Area of s =

A. 
10π
3

B. 
20π
3

{ [

https://dl.doubtnut.com/l/_6VD9AU5tTU4L
https://dl.doubtnut.com/l/_4zbCapIF14HJ


C. 
16π
3

D. 
32π
3

Answer: B

Watch Video Solution

4. Let

S = S1 ∩ S2 ∩ S3, where S1 = {z ∈ ℂ : |z| < 4}, S2 = z ∈ ℂ : Im
(z - 1) + √3i

1 - √3i

minz∈S|1 - 3i - z|=

A. 
2 - √3

2

B. 
2 + √3

2

C. 
3 - √3

2

D. 
3 - √3

2

Answer: C

{ [

https://dl.doubtnut.com/l/_4zbCapIF14HJ
https://dl.doubtnut.com/l/_ZFPEiF8T5q8s


Watch Video Solution

5. The coe�cients of three consecutive terms of (1 + x)n+ 5 are in the

ration 5 : 10 : 14 . Then n =

Watch Video Solution

6. The number of points in ( - ∞, ∞), for which x2 - xsinx - cosx = 0 is

A. 6

B. 4

C. 2

D. 0

Watch Video Solution

https://dl.doubtnut.com/l/_ZFPEiF8T5q8s
https://dl.doubtnut.com/l/_grVpPAR28yZY
https://dl.doubtnut.com/l/_5rL61TG3TKsf


7. Let, f(x) = xsinπx, x > 0. Then for all natural numbers n, f'(x) vanishes at

A. a unique point in the interval n, n +
1
2

B. a unique point in the interval n +
1
2

, n + 1

C. a unique point in the interval (n, n + 1)

D. two points in the interval (n, n + 1)

Watch Video Solution

( )
( )

8. Let, f : [0, 1] → ℝ (the set of all real numbers) be a function. Suppose

the function f is twice di�erentiable, f(0) = f(1) = 0 and satis�es 

f′ ′ (x) - 2f′ (x) + f(x) ≥ ex, x ∈ [0, 1]  

Which of the following is true for 0 < x < 1 ?

A. 0 < f(x) < ∞

B. -
1
2

< f(x) <
1
2

https://dl.doubtnut.com/l/_dgjwwcO9W539
https://dl.doubtnut.com/l/_aB2XTmWqZsK4


C. -
1
4

< f(x) < 1

D. -∞ < f(x) < 0

Watch Video Solution

9. Let, f : [0, 1] → ℝ (the set of all real numbers) be a function. Suppose

the function f is twice di�erentiable, f(0) = f(1) = 0 and satis�es 

f′ ′ (x) - 2f′ (x) + f(x) ≥ ex, x ∈ [0, 1]  

If the function e - xf(x) assumes its minimum in the interval [0, 1] at x =
1
4

,

which of the following is true?

A. f′ (x) < f(x),
1
4

< x <
3
4

B. f′ (x) > f(x), 0 < x <
1
4

C. f′ (x) < f(x), 0 < x <
1
4

D. f′ (x) < f(x),
3
4

< x < 1

Watch Video Solution

https://dl.doubtnut.com/l/_aB2XTmWqZsK4
https://dl.doubtnut.com/l/_23d2mtRCL0M6


Watch Video Solution

10. A rectangular sheet of �xed perimeter with sides having their lengths

in the ratio 8: 15 is converted into an open rectangular box by folding

after removing squares of equal area from all four corners. If the total

area of the removed squares is 100, the resulting box has maximum

volume. The lengths of the side of the rectangular sheet are

A. 24

B. 32

C. 45

D. 60

Watch Video Solution

11. Find derivative of cos - 1x with respect to cosx

Watch Video Solution

https://dl.doubtnut.com/l/_23d2mtRCL0M6
https://dl.doubtnut.com/l/_RSu0RmmdpqV0
https://dl.doubtnut.com/l/_BbYLdFTA1aPG


12. The function f(x) = 2|x| + |x + 2| - ||x + 2| - 2|x ∣ ∣ has a local minimum

or a local maximum at x =

A. -2

B. -
2
3

C. 2

D. 
2
3

Watch Video Solution

13. Let f :
1
2

, 1 → ℝ (the set of all real numbers) be a positive, non-

constant and di�erentiable function such that 

f′ (x) < 2f(x) and f
1
2

= 1  

Then the value of ∫
1
1
2
f(x)dx lies in the interval

[ ]

( )

https://dl.doubtnut.com/l/_BbYLdFTA1aPG
https://dl.doubtnut.com/l/_Ku7spW4Zs8aM
https://dl.doubtnut.com/l/_qgxhygqjz1El


A. (2e - 1, 2e)

B. (e - 1, 2e - 1)

C. 
e - 1

2
, e - 1

D. 0,
e - 1

2

Watch Video Solution

( )
( )

14. For a ∈ ℝ (the set of all real numbers), 

a ≠ - 1, lim n→ ∞
1a + 2a + … + na

(n + 1)a - 1[(na + 1) + (na + 2) + … + (na + n)]
=

1
60

Then a =

A. 5

B. 7

C. -
15
2

D. -
17
2

https://dl.doubtnut.com/l/_qgxhygqjz1El
https://dl.doubtnut.com/l/_Y7ANi33T2xBF


Watch Video Solution

15. The area exclosed by the curves y = sinx + cosx and y = |cosx - sinx|

over the interval 0,
π
2

 is

A. 4 √2 - 1

B. 2√2 √2 - 1

C. 2 √2 + 1

D. 2√2 √2 + 1

Watch Video Solution

[ ]
( )

( )

( )

( )

16. A curve passes through the point 1,
π
6

. Let, the slope of the curve at

each point (x, y) be
y
x

+ sec
y
x

, x > 0. Then the equation of the curve is

( )
( )

https://dl.doubtnut.com/l/_Y7ANi33T2xBF
https://dl.doubtnut.com/l/_D44nvRdTY6ut
https://dl.doubtnut.com/l/_t3KmUgo9wFWw
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A. sin
y
x

= lnx +
1
2

B. cosec
y
x

= lnx + 2

C. sec
2y
x

= lnx + 2

D. cos
2y
x

= lnx +
1
2

Watch Video Solution

( )
( )

( )
( )

1. A pack contains n cards m=numbered form 1 to n . Two consecutive

numbered cards are removed from the pack and the sum of the numbers

of the remaining cards is 1224. .If thesmaller of the numberse on the

removed cards is k , then k - 20 =

Watch Video Solution

https://dl.doubtnut.com/l/_t3KmUgo9wFWw
https://dl.doubtnut.com/l/_cnI3iYDTSzjY
https://dl.doubtnut.com/l/_T5YK7zGNM50n


2. The quadratic equation p(x) = 0 with real coe�cients has purely

imaginary roots. Then the equation p(p(x)) = 0 has

A. only imaginary roots

B. all real roots

C. two real and two purely imaginary roots

D. nither real nor purely imaginary roots

Watch Video Solution

3. Let n ≥ 2 be an integer .Take n distinct points ona circle and join each

pair of points by a line segment .Colour the line segement joining every

pair of adjacent points by blue and the rest by red . If the number of red

and blue line segments are equal, then the value of n is

Watch Video Solution

https://dl.doubtnut.com/l/_T5YK7zGNM50n
https://dl.doubtnut.com/l/_TbYgrzZPCzPt


4. Let n1 < n2 < n3 < n4 < n5 be positive integers such that

n1 + n2 + n3 + n4 + n5 = 20 . Then the number of such distinct

arrangements n1, n2, n3, n4, n5  is

Watch Video Solution

( )

5. Six cards and six envelopes are numbered 1 ,2 , 3, 4 , 5,6 and cards are to

be placed in envelopes so that each envelope contains exaxtly one card

and no card is placed in the envelope bearing the same number and

moreover the card numbered 1 is always placed in envelope number 2 .

Then the number of ways it cann be done is -

A. 264

B. 265

C. 53

D. 67

Answer: C

https://dl.doubtnut.com/l/_qmVW0RJ4ohUo
https://dl.doubtnut.com/l/_M9x7fC5Qoqx5


Watch Video Solution

6. Coe�cient of x11 in the expansion of 1 + x2 4 1 + x3 7 1 + x4 12 is -

A. 1051

B. 1106

C. 1113

D. 1120

Answer: C

Watch Video Solution

( ) ( ) ( )

7. If Sn =

4n

∑ k= 1( - 1)
k ( k+ 1 )

2 . k2 then the possible values of sn are-

A. 1056

B. 1088

https://dl.doubtnut.com/l/_M9x7fC5Qoqx5
https://dl.doubtnut.com/l/_WC5QpcZjEAuM
https://dl.doubtnut.com/l/_k26fW1NdYjUG


C. 1120

D. 1332

Answer: A::D

Watch Video Solution

8. Let a ,b , c be positive integers such that 
b
a

 is an integer . If a , b , c are

in geometric progression and the arithmetic mean of a , b , c , is b + 2 ,

then value of 
a2 + a - 14

a + 1

Watch Video Solution

9. Let, f : [a, b] → [1, ∞) be a continuous function and let g :ℝ → ℝ be

de�ned as 

g(x) =

0 if x < a,

∫xaf(t)dt if a ≤ x ≤ b

∫baf(t)dt if x > b

 Then{

https://dl.doubtnut.com/l/_k26fW1NdYjUG
https://dl.doubtnut.com/l/_VD4PrRlO39Qj
https://dl.doubtnut.com/l/_ZqxDziy20oDe


A. g(x) is continuous but not di�erentiable at a

B. g(x) is di�erentiable on ℝ

C. g(x) is continuous but not di�erentiable at b

D. g(x) is continuous and di�erentiable at either a or b but not both

Watch Video Solution

10. Let, f : [0, 4π] → [0, π] be de�ned by f(x) = cos - 1(cosx). The number of

points x ∈ [0, 4π] satisfying the equation 

f(x) =
10 - x

10

Watch Video Solution

11. Let, a ∈ ℝ and let f :ℝ → ℝ be given by f(x) = x5 - 5x - a. Then

A. f(x) has three real roots if a > 4

https://dl.doubtnut.com/l/_ZqxDziy20oDe
https://dl.doubtnut.com/l/_nNUr2BaJcXFm
https://dl.doubtnut.com/l/_I4LvXtvBDUVf


B. f(x) has only one real root if a > 4

C. f(x) has three real roots if a < - 4

D. f(x) has three real roots if -4 < a < 4

Watch Video Solution

12. The common tangents to the circle x2 + y2 = 2 and the parabola 

y2 = 8x touch the circle at the points P, Q and the parabola at the points

R, S. Then the area of the quadrilateral PQSR is

A. 3

B. 6

C. 9

D. 15

Watch Video Solution

https://dl.doubtnut.com/l/_I4LvXtvBDUVf
https://dl.doubtnut.com/l/_IaF8E7PByEMe


13. The slope of the tangent to the curve y - x5 2 = x 1 + x2 2 at the

point (1, 3) is

Watch Video Solution

( ) ( )

14. Let, f : (0, ∞) → R be given by  

f(x) = ∫
x
1

x

e - t+
1
t

dt
t

  

Then

A. f(x) is monotonically increasing on [1, ∞)

B. f(x) is monotonically decreasing on (0, 1)

C. fx + f
1
x

= 0, for all x ∈ (0, ∞)

D. f 2x  is an odd function of x on R

Watch Video Solution

( )

( )
( )

https://dl.doubtnut.com/l/_OS9IlSBgmtmx
https://dl.doubtnut.com/l/_Vti3f8j5CJTt
https://dl.doubtnut.com/l/_8SmZqujv7Pjk


15. The value of 

∫
1
04x3 d2

dx2 1 - x2 5 dx

Watch Video Solution

{ ( ) }

16. The following integral 

π
2

∫ π
4 (2 cosec x)17dx is equal to

A. ∫log 1 + √2
0

2 eu + e -u 16
du

B. ∫log 1 + √2
0

eu - e -u 17
du

C. ∫log 1 + √2
0

eu - e -u 17
du

D. ∫log 1 + √2
0

2 eu - e -u 17
du

Watch Video Solution

( ) ( )
( ) ( )
( ) ( )
( ) ( )

17. ∫
1

1 - tan2x
dx

W t h Vid S l ti

https://dl.doubtnut.com/l/_8SmZqujv7Pjk
https://dl.doubtnut.com/l/_zSZanT4K52ho
https://dl.doubtnut.com/l/_1ua5APRuTjP8


Watch Video Solution

18. Given that for each a ∈ (0, 1)  

lim h→ 0 +∫
1 -h
h t -a(1 - t)a - 1dt  

exists. Let, this limit be g(a). In addition, it is given that the function g(a)

is di�erentiable on (0, 1). 

The value of g
1
2

 is

A. π

B. 2π

C. 
π
2

D. 
π
4

Watch Video Solution

( )

19. Given that for each a ∈ (0, 1)  

lim h→ 0 +∫
1 -h
h t -a(1 - t)a - 1dt  

https://dl.doubtnut.com/l/_1ua5APRuTjP8
https://dl.doubtnut.com/l/_LSic4ZlUdcft
https://dl.doubtnut.com/l/_5WuYNbzgJimV


exists. Let, this limit be g(a). In addition, it is given that the function g(a)

is di�erentiable on (0, 1). 

The value of g′
1
2

 is

A. 
π
2

B. π

C. -
π
2

D. 0

Watch Video Solution

( )

20. For a point P in the plane, let d1(P) and d2(P) be the distances of the

point P from the lines x - y = 0 and x + y = 0 respectively. The area of the

region R consisting of all points P lying in the �rst quadrant of the plane

and satisfying 2 ≤ d1(P) + d2(P) ≤ 4, is

Watch Video Solution

https://dl.doubtnut.com/l/_5WuYNbzgJimV
https://dl.doubtnut.com/l/_yNl9NcUt1UPe


21. Let f : [0, 2] → ℝ be a function which is continuous on [0, 2] and is

di�erentiable on (0, 2) with f(0) = 1.  

Let F(x) = ∫
x2

0 f √t dt for x ∈ [0, 2]. If F′ (x) = f′ (x) for all x ∈ (0, 2), the

F(2) equals

A. e2 - 1

B. e4 - 1

C. e - 1

D. e4

Watch Video Solution

( )

22. The function y = f(x) is the solution of the di�erential equation  

dy
dx

+
xy

x2 - 1
=

x4 + 2x

√1 - x2
  

https://dl.doubtnut.com/l/_czEOfGETdxPS
https://dl.doubtnut.com/l/_6aPLNT8P6yul
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in (-1, 1) satisfying f(0) = 0.  

Then 

√3

2

∫
- √3

2 f(x)dx is

A. 
π
3

-
√3

2

B. 
π
3

-
√3

4

C. 
π
6

-
√3

4

D. 
π
6

-
√3

2

Watch Video Solution

1. Let S be the set of the non zero real numbers α such that the quadratic

equation αx2 - x + α = 0 has two distinct real roots x1 and x2 satisfying

the inequlity x1 - x2 < 1 . Which of the following intervals is (are) a

subset (s) of s?

| |

https://dl.doubtnut.com/l/_6aPLNT8P6yul
https://dl.doubtnut.com/l/_caXb0Ysg4lbK


A. -
1
2

, -
1

√5

B. -
1

√5
, 0

C. 0, -
1

√5

D. 
1

√5
,

1
2

Answer: A::D

Watch Video Solution

( )
( )
( )
( )

2. For any integer K , let αk = cos
kπ
7

+ isin
kπ
7

, where i = √-1 The

value of the expression 

∑12
k= 1 αk+ 1 - αk

∑3
k= 1 α4k - 1 - α4k - 2

Watch Video Solution

( ) ( )

| |
| |

https://dl.doubtnut.com/l/_caXb0Ysg4lbK
https://dl.doubtnut.com/l/_hfV9QDpI4a0s


3. Suppose that all the terms of an arithmetic progression (A.P) are

natural number .If the ratio of the sum of the �rst seven terms to the sum

of the �rst eleven terms is 6 : 11 and the seventh term lies in between 130

and 140 , then the common di�ernce of A.P . is -

Watch Video Solution

4. The coe�cient of x9 in the expansion of

(1 + x) 1 + x2 1 + x3 .... . 1 + x100  is -

Watch Video Solution

( )( ) ( )

5. Let , n be the number of ways in which 5 boys and 5 girls can stand in a

queue in such a way that all the girls stand consecutively in the queue

.Ley m be the number of ways in which 5 boys and 5 girls can stand in a

queue in such a way that exaxtly four girls stand consescutively in the

queue. Then the value of 
m
n

 is -

W h Vid S l i

https://dl.doubtnut.com/l/_85D2buVh2dNt
https://dl.doubtnut.com/l/_2opQwsdYW9vL
https://dl.doubtnut.com/l/_pzCOxLBTI793


Watch Video Solution

6. Suppose that the foci of the ellipse 
x2

9
+
y2

5
= - 1 are f1, 0  and

f2, 0  where f1 > 0 and f2 < 0. Let P1 and P2 be two parabolas with a

common vertex at (0, 0) and with foci at f1, 0  and 2f2, 0  respectively.

Let T1 be a tangent to P1 which passes through 2f2, 0  and T2 be a

tangent to P2 which passes Through f1, 0 . If m1 is the slope of T1 and 

m2 is the slope of T2, then the value of 
1

m2
1

+ m2
2  is -

Watch Video Solution

( )
( )

( ) ( )
( )

( )

( )

7. Let m and n be two positive integers greater than 1. If 

lim α→ 0
ecos αn - e

αm
= -

e
2

then the value of
m
n

is-

Watch Video Solution

( ( ) ) ( )

https://dl.doubtnut.com/l/_pzCOxLBTI793
https://dl.doubtnut.com/l/_1gjGxVhoDpIh
https://dl.doubtnut.com/l/_t5lpYViPxxVk


8. If α = ∫
1
0 e9x+ 3tan - 1x 12 + 9x2

1 + x2 dx where tan - 1x takes only principal

values, then the value of loge|1 + α| -
3π
4

 is-

Watch Video Solution

( ( )
( )

9. Let f :ℝ → ℝ be a continuous odd function, which vanishes exactly at

one point and f(1) =
1
2

. Suppose that F(x) = ∫ ( - 1)xf(t)dt for all 

x ∈ [ - 1, 2] and  

G(x) = ∫
x
- 1t|f(ft)|dt for all x ∈ [ - 1, 2]. If lim x→ 1

F(x)
G(x) =

1
14  then the

value of f
1
2  is-

Watch Video Solution

( )

10. Consider the hyperbola H : x2 - y2 = 1 and a circle S with centre 

N x2, 0 . Suppose that H ans S touch each other at a point P x1, y1  with

x1 > 1 and y1 > 0. The common tangent to H ans S at P intersects the x-

( ) ( )

https://dl.doubtnut.com/l/_6NHmfla6EVKT
https://dl.doubtnut.com/l/_auUFGz7Ibmmq
https://dl.doubtnut.com/l/_hJvyqQo0RFPY


axis at point M. If (l, m) is the centroid of the triangle PMN, then the

correct expression(s) is (are)-

A. 
dl
dx1

= 1 -
1

3x2
1

for x1 > 1

B. 
dm
dx1

=
x1

3 x2
1 - 1

for x1 > 1

C. 
dl
dx1

= 1 +
1

3x2
1

for x1 > 1

D. 
dm
dy1

=
1
3

for y1 > 0

Watch Video Solution

(√ )

11. Let E1 and E2 be two ellipses whose centres are at the origin. The

major axes of E1 and E2 lie along the x-axis and the y-axis respectively. Let

S be the circle x2 + (y - 1)2 = 2. The straight line x + y = 3 touches the

curves S, E1 and E2 at P, Q and R respectively. Suppose that 

PQ = PR =
2√2

3
. If e1 and e2 are the eccentricities of E1 and E2

respectively, then the correct expression (s) is (are)-

https://dl.doubtnut.com/l/_hJvyqQo0RFPY
https://dl.doubtnut.com/l/_tQNUsD7KZMwv


A. e2
1 + e2

2 =
43
40

B. e1e2 =
√7

2√10

C. e2
1 - e2

2 =
5
8

D. e1e2 =
√3

4

Watch Video Solution

| |

12. The options(s) with the values of a and L that satisfy the following

equation is(are) 

∫4π
0 et sin6at + cos4at dt

∫π0e
t sin6at + cos4at dt

= L?

A. a = 2, L =
e4π - 1

eπ - 1

B. a = 2, L =
e4π + 1

eπ + 1

C. a = 4, L =
e4π - 1

eπ - 1

D. a = 4, L =
e4π + 1

eπ + 1

( )
( )

https://dl.doubtnut.com/l/_tQNUsD7KZMwv
https://dl.doubtnut.com/l/_hpPfueEabyrH


Watch Video Solution

13. If the normals of the parabola y2 = 4x drawn at the end points of its

latus rectum are tangents to the circle (x - 3)2 + (y + 2)2 = r2, then the

value of r2 is -

Watch Video Solution

14. A cylindrical container is to be made from certain solid material with

the following constraints : 

It has a �xed inner volume of V mm3, has a 2 mm thick solid wall andis

open at the top. The bottom of the container is a solid circular disc of

thickness 2 mm and is of radius equal to the outer radius of the

container. If the volume of the material used to make the container is

minimum when the inner radius of the container is 10 mm, then the value

of 
V

250π
 is-

Watch Video Solution

https://dl.doubtnut.com/l/_hpPfueEabyrH
https://dl.doubtnut.com/l/_HHY8rIa8W4LU
https://dl.doubtnut.com/l/_PCYds8ailvAd


Watch Video Solution

15. Let F(x) = ∫
x2 +

π

6x 2cos2tdt for all x ∈ R and f : 0,
1
2

→ [0, ∞) be

continuous function. For a ∈ 0,
1
2

, if F′ (a) + 2 is the area of the region

bounded by x = 0, y = 0, y = f(x) and x = a, then f(0) is-

Watch Video Solution

[ ]
[ ]

16. Let f :ℝ → ℝ be a function de�ned by f(x) =
[x] x ≤ 2
0 x > 2

, where [x] is

the greatest integer less than or equal to x. 

If I = ∫
2
- 1

xf x2

2 + f(x + 1)dx, then the value of (4I - 1) is-

Watch Video Solution

{

( )

17. Let g :ℝ → ℝ be a di�erentiable function with g(0) = 0, g′ (0) = 0 and 

g′ (1) ≠ 0.  

https://dl.doubtnut.com/l/_PCYds8ailvAd
https://dl.doubtnut.com/l/_c6j0nfatDZkx
https://dl.doubtnut.com/l/_5SxOOEOsIHrd
https://dl.doubtnut.com/l/_yCmLmfU2wKDh


Let f(x) =

x
| x | g(x), x ≠ 0

0, x = 0
and h(x) = e | x | for all x ∈ ℝ.   

Let (foh)(x) denote f(h(x)) and (hof)(x) denote h(f(x)). Then which of the

following is (are) true?

A. f is di�erentiable at x = 0

B. h is di�erentiable at x = 0

C. foh is di�erentiable at x = 0

D. hof is di�erentiable at x = 0

Watch Video Solution

{

18. Let y(x) be a solution of the di�erential equation 1 + ex y′ + yex = 1.

If y(0) = 2, then which of the following statements is (are) true?

A. y( - 4) = 0

B. y( - 2) = 0

( )

https://dl.doubtnut.com/l/_yCmLmfU2wKDh
https://dl.doubtnut.com/l/_rbu4ECqHGLo1


C. y(x) has a critical point in the interval ( - 1, 0)

D. y(x) has no cirtical point in the interval ( - 1, 0)

Watch Video Solution

19. Consider the family of all circles whose centres lie on the straight line

y = x. If this family of circles is represented by the di�erential equation

Py′ ′ + Qy′ + 1 = 0, where P, Q are functions of x, y and y' (here 

y′ =
dy
dx

, y′ ′ =
d2y

dx2 ), then which of the following statements is (are) true?

A. P = y + x

B. P = y - x

C. P + Q = 1 - x + y + y′ + (y′ )2

D. P - Q = x + y - y′ - (y′ )2

Watch Video Solution

https://dl.doubtnut.com/l/_rbu4ECqHGLo1
https://dl.doubtnut.com/l/_jgQK4nkOv0dP


20. The order and degree of 
d2y

dx2

1
3

= 10 + 9x
dy
dx

is:

A. 2,3

B. 2,1

C. 1,3

D. 1,1

Watch Video Solution

( )

21. Let f(x) = 7tan8x + 7tan6x - 3tan4x - 3tan2x for all x ∈ -
π
2

,
π
2

. Then

the correct expression(s) is (are)-

A. ∫
π
40 xf(x)dx =

1
12

B. ∫
π

40 f(x)dx = 0

C. ∫
π
40 xf(x)dx =

1
6

( )

https://dl.doubtnut.com/l/_APks5j0hDq6y
https://dl.doubtnut.com/l/_uhGk2vrTVcLa


D. ∫
π
40 f(x)dx = 1

Watch Video Solution

22. Let f′ (x) =
192x3

2 + sin4πx
 for all x ∈ R with f

1
2

= 0. If m ≤ ∫
1
1

2

f(x)dx ≤ M,

then the possible values of m and M are-

A. m = 13, M = 24

B. m =
1
4

, M =
1
2

C. m = - 11, M = 0

D. m = 1, M = 12

Watch Video Solution

( )

https://dl.doubtnut.com/l/_uhGk2vrTVcLa
https://dl.doubtnut.com/l/_1H7JqlEc5eFd


23. Let F :ℝ → ℝ be a thrice di�erentiable function. Suppose that 

F(1) = 0, F(3) = - 4 and F′ (x) < 0 for all x ∈
1
2

, 3 . Let f(x) = xF(x) for

all x ∈ ℝ.  

The correct statement(s) is (are)-

A. f′ (1) < 0

B. f(2) < 0

C. f′ (x) ≠ 0 for any x ∈ (1, 3)

D. f′ (x) = 0 for some x ∈ (1, 3)

Watch Video Solution

( )

24. Let F :ℝ → ℝ be a thrice di�erentiable function. Suppose that 

F(1) = 0, F(3) = - 4 and F′ (x) < 0 for all x ∈ (1, 3). Let f(x) = xF(x) for all 

x ∈ ℝ.  

https://dl.doubtnut.com/l/_bVZSGsBtLsu9
https://dl.doubtnut.com/l/_wsqlAZWq8gHC
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If ∫
3
1x

2F′ (x)dx = - 12 and ∫
3
1x

3F′ ′ (x)dx = 40, then the correct expression(s)

is(are)-

A. 9f′ (3) + f′ (1) - 32 = 0

B. ∫
3
1f(x)dx = 12

C. 9f′ (3) - f′ (1) + 32 = 0

D. ∫
3
1f(x)dx = - 12

Watch Video Solution

1. A debate club consists of 6 girls and 4 boys A.term of 4 members is to

be selected from this club including the selection of a caption (from

among these 4 members ) for the term .If the term has to include at most

one boy , then the number of ways of selecting the term is

A. 380

https://dl.doubtnut.com/l/_wsqlAZWq8gHC
https://dl.doubtnut.com/l/_vMJqffeq1xpj


B. 320

C. 260

D. 95

Answer: A

Watch Video Solution

2. Let -
π
6

< θ < -
π
12

Suppose α1 and β1 are the roots of the equation

x2 - 2xsecθ + 1 = 0 and α2 and β2 are the roots of the equation

x2 + 2xtanθ - 1. if α1 > β1 and α2 > β2, then α1 + β2 equals

A. 2(secθ - tanθ)

B. 2secθ

C. -2tanθ

D. 0

Answer: C

https://dl.doubtnut.com/l/_vMJqffeq1xpj
https://dl.doubtnut.com/l/_xFfMS6nEMIxb


Watch Video Solution

3. The least value of a ∈ ℝ for which 4ax2 +
1
x ≥ 1 for allx > 0 , is

A. 
1
64

B. 
1
32

C. 
1
27

D. 
1
25

Answer: C

Watch Video Solution

4. Let , m be the the smallest positive interger such that the coe�cient of

x2 in the expansion of 

(1 + x)2 + (1 + x)3 + .... + (1 + x)49 + (1 + mx)50 is (3n + 1)51C3 for some

positive integer n . Then the value of n is ,

Watch Video Solution

https://dl.doubtnut.com/l/_xFfMS6nEMIxb
https://dl.doubtnut.com/l/_GIfibaLgmgSl
https://dl.doubtnut.com/l/_rCa3kTAW9BcU


5. Let bi > 1 for i = 1, 2, .... , 101. Suppose logeb1, logeb2, .... , logeb101 are

in arithmetic progression (AP) , with thecommon di�ernce loge2 .Suppose

a1, a2…. . , a101 are in AP such that 

a1 = b1 and a51 = b51. if t = b1 + b2 + .... + b51 and s = a1 + a2 + .... + a51

, then

A. s > tanda101 > b101

B. s > tanda101 < b101

C. s < tanda101 > b101

D. s < tanda101 < b101

Answer: B

Watch Video Solution

6. Let f : (0, ∞) → ℝ be a di�erentiable function such that f′ (x) = 2 -
f(x)
x

for all x ∈ (0, ∞) and f(1) ≠ 1. Then-

https://dl.doubtnut.com/l/_rCa3kTAW9BcU
https://dl.doubtnut.com/l/_9ykh0ERvhjLT
https://dl.doubtnut.com/l/_QatIxITFXOhP


A. lim x→ 0 + f′
1
x

= 1

B. lim x→ 0 +xf
1
x

= 2

C. lim x→ 0 +x2f′ (x) = 0

D. |f(x)| ≤ 2 for all x ∈ (0, 2)

Watch Video Solution

( )
( )

7. A solution curve of the di�erential equation

x2 + xy + 4x + 2y + 4
dy
dx

- y2 = 0, x > 0, passes through the point (1, 3).

Then the solution curve-

A. intersects y = x + 2 exactly at one point

B. intersects y = x + 2 exactly at two points

C. intersects y = (x + 2)2

D. does not intersect y = (x + 3)2

( )

https://dl.doubtnut.com/l/_QatIxITFXOhP
https://dl.doubtnut.com/l/_jwC3ueYoh0tw


Watch Video Solution

8. The value of ∫
π
2

-
π

2

x2cosx

1 + ex
dx is

A. 
π2

4
- 2

B. 
π2

4
+ 2

C. π2 - e -
π
2

D. π2 + e
π
2

Watch Video Solution

9. Area of the region 

(x, y) ∈ ℝ : y ≥ √|x + 3|, 5y ≤ (x + 9) ≤ 15  is equal to

A. 
1
6

B. 
4
3

{ }

https://dl.doubtnut.com/l/_jwC3ueYoh0tw
https://dl.doubtnut.com/l/_hdv1XGBvn8hH
https://dl.doubtnut.com/l/_q3O1GdHZlO72


C. 
3
2

D. 
5
3

Watch Video Solution

10. Let f(x) = lim n→ ∞

nn(x + n) x +
n

2 … x +
n

n

n ! x2 + n2 x2 +
n2

4 … x2 +
n2

n2

x

n

 for all x > 0

. Then,

A. f
1
2

≥ f(1)

B. f
1
3

≤ f
2
3

C. f′ (2) ≤ 0

D. 
f′ (3)
f(3)

≥
f′ (2)
f(2)

W t h Vid S l ti

[ ( ) ( )
( )( ) ( ) ]

( )
( ) ( )

https://dl.doubtnut.com/l/_q3O1GdHZlO72
https://dl.doubtnut.com/l/_iYxEvkutDUEa


Watch Video Solution

11. Let f :ℝ → (0, ∞) and g :ℝ → ℝ be twice di�erentiable functions such

that f'' and g'' are continuous functions on ℝ. Suppose

f′ (2) = g(2) = 0, f′ ′ (2) ≠ 0 and g′ (2) ≠ 0. If lim x→ 2
f(x)g(x)
f′ (x)g′ (x) = 1. Then

A. f has a local minimum at x = 2

B. f has a local maximum at x = 2

C. f′ ′ (2) > f(2)

D. f(x) - f′ ′ (x) = 0 for at least one x ∈ ℝ

Watch Video Solution

12. Let P be the point on the parabola y2 = 4x which is at the shortest

distance from the centre S of the circle x2 + y2 - 4x - 16y + 64 = 0. Let Q

be the point on the circle dividing the line segment SP internally. Then

https://dl.doubtnut.com/l/_iYxEvkutDUEa
https://dl.doubtnut.com/l/_XU4u4ckXM33r
https://dl.doubtnut.com/l/_Nk5ruGjJgP76


A. SP = 2√5

B. SQ :QP = √5 + 1 : 2

C. The x-intercept of the normal to the parabola at P is 6.

D. The slpe of the tangent to the circle at Q is 
1
2

.

Watch Video Solution

( )

13. Let F1 x1, 0  and F2 x2, 0 , for x1 < 0 and x2 > 0, be the foci of the

ellipse 
x2

9
+
y2

8
= 1. Suppose a parabola having vertex at the orgin and

focus at F2 intersects the ellipse at point M in the �rst quadrant and at

point N in the fourth quadrant. 

The orthocentre of the triangle F1MN is

A. -
9
10

, 0

B. 
2
3

, 0

C. 
9
10

, 0

( ) ( )

( )
( )
( )

https://dl.doubtnut.com/l/_Nk5ruGjJgP76
https://dl.doubtnut.com/l/_HkJuAOEw5KRA


D. 
2
3

, √6

Watch Video Solution

( )

14. Let F1 x1, 0  and F2 x2, 0 , for x1 < 0 and x2 > 0, be the foci of the

ellipse 
x2

9
+
y2

8
= 1. Suppose a parabola having vertex at the orgin and

focus at F2 intersects the ellipse at point M in the �rst quadrant and at

point N in the fourth quadrant. 

If the tangents to the ellipse at M and N meet at R and the normal to the

parabola at M meets the x-axis at Q, then the ratio of area of the triangle

MQR to area of the quadrilateral MF1NF2 is

A. 3: 4

B. 4: 5

C. 5: 8

D. 2: 3

( ) ( )

https://dl.doubtnut.com/l/_HkJuAOEw5KRA
https://dl.doubtnut.com/l/_UOvFi7p20LJM


Watch Video Solution

15. Let f :ℝ → ℝ, g :ℝ → ℝ and h :ℝ → ℝ be di�erentiable functions

such that f(x) = x3 + 3x + 2, g(f(x)) = x and h(g(g(x))) = x for all x ∈ ℝ.

Then,

A. g′ (2) =
1
15

B. h′ (1) = 666

C. h(0) = 16

D. h(g(3)) = 36

Watch Video Solution

16. Let a, b ∈ ℝ and f :ℝ → ℝ be de�ned 

f(x) = acos x3 - x + b|x|sin x3 + x . Then f is

A. di�erentiable at x = 0, if a = 0 and b = 1

(| |) (| |)

https://dl.doubtnut.com/l/_UOvFi7p20LJM
https://dl.doubtnut.com/l/_O97kQlDwhyB7
https://dl.doubtnut.com/l/_j8DR5Ub44THT


B. di�erentiable at x = 1, if a = 1 and b = 0

C. not di�erentiable at x = 0 if a = 1 and b = 0

D. not di�erentiable at x = 1, if a = 1 and b = 1

Watch Video Solution

17. Let fi -
1
2

, 2 → ℝ and g : -
1
2

, 2 → ℝ be functions de�ned by 

f(x) = x2 - 3  and g(x) = |x|f(x) + |4x - 7|f(x) where [y] denotes the

greatest integer less then or equal to y for y ∈ ℝ. Then,

A. f is discontinuous exactly at three points in -
1
2

, 2

B. f is discontinuous exactly at four points in -
1
2

, 2

C. g is not di�erentiable exactly at four points in -
1
2

, 2

D. g is not di�erentiable exactly at �ve points in -
1
2

, 2

[ ] [ ]
[ ]

[ ]
[ ]

( )
( )

https://dl.doubtnut.com/l/_j8DR5Ub44THT
https://dl.doubtnut.com/l/_flN3nBvncHsF
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Watch Video Solution

1. The general solution of the di�erential equation 

dy
dx

=
x + y + 1

2x + 2y + 1
 is -

A. loge|3x + 3y + 2| + 3x + 6y = c

B. loge|3x + 3y + 2| - 3x + 6y = c

C. loge|3x + 3y + 2| - 3x - 6y = c

D. loge|3x + 3y + 2| + 3x - 6y = c

Watch Video Solution

2. The value of the integral ∫
π
2
π
6

1 + sin2x + cos2x
sinx + cosx

dx is equal to-( )

https://dl.doubtnut.com/l/_flN3nBvncHsF
https://dl.doubtnut.com/l/_ibI77vntKj0o
https://dl.doubtnut.com/l/_GLfZGDZOIOjk


A. 16

B. 8

C. 4

D. 1

Watch Video Solution

3. The vaue of the integral ∫
π
20

1

1 + (tanx)101dx is equal to -

A. 1

B. 
π
6

C. 
π
8

D. 
π
4

Watch Video Solution

https://dl.doubtnut.com/l/_GLfZGDZOIOjk
https://dl.doubtnut.com/l/_HQ6HJj3BSHqs
https://dl.doubtnut.com/l/_S5t3hpKBELD7


4. The integrating factor of the di�erential equation

3xlogex
dy
dx

+ y = 2logex is given by -

A. logex
3

B. loge logex

C. logex

D. logex
1
3

Watch Video Solution

( )
( )

( )

5. The value of the integral ∫
π
40

sinx + cosx
3 + sin2x

dx is equal to-

A. loge2

B. loge3

C. 
1
4

loge2

D. 
1
4

loge3

https://dl.doubtnut.com/l/_S5t3hpKBELD7
https://dl.doubtnut.com/l/_gLCOvyiHIJcO


Watch Video Solution

6. Let y =
3x - 1

3x + 1
sinx + loge(1 + x), x > - 1, then at x = 0, 

dy
dx

 equals-

A. 1

B. 0

C. -1

D. -2

Watch Video Solution

( )

7. Maximum value of function f(x) =
x
8

+
2
x

 on the interval [1, 6] is-

A. 1

B. 
9
8

https://dl.doubtnut.com/l/_gLCOvyiHIJcO
https://dl.doubtnut.com/l/_giu7tepFq8Md
https://dl.doubtnut.com/l/_XI21mI2sB4O0


C. 
13
12

D. 
17
8

Watch Video Solution

8. For -
π
2

< x <
3π
2

, the value of 
d
dx

tan - 1 cosx
1 + sinx

 is equal to-

A. 
1
2

B. -
1
2

C. 1

D. 
sinx

(1 + sinx)2

Watch Video Solution

{ }

9. The value of the integral ∫ _ (1 + 2sinx)exdx is equal to-

https://dl.doubtnut.com/l/_XI21mI2sB4O0
https://dl.doubtnut.com/l/_CV43Z7GFsN72
https://dl.doubtnut.com/l/_wWPtuYv6Gm1s


A. 0

B. e2 - 1

C. 2 e2 - 1

D. 1

Watch Video Solution

( )

10. The sum of the series 

1 +
1
2
nC1 +

1
3
nC2 + … +

1
n + 1

nCn is equal to-

A. 
2n+ 1 - 1
n + 1

B. 
3 2n - 1

2n

C. 
2n + 1
n + 1

D. 
2n + 1

2n

W t h Vid S l ti

( )

https://dl.doubtnut.com/l/_wWPtuYv6Gm1s
https://dl.doubtnut.com/l/_pnNcFL3LsQs1


Watch Video Solution

11. If f is a real-valued di�erentiable function such that f(x)f′ (x) < 0 for all

real x, then -

A. f(x) must be an increasing function

B. f(x) must be a decreasing function

C. |f(x)| must be an increasing function

D. |f(x)| must be a decreasing function

Watch Video Solution

12. Rolle's theorem is applicable in the interval [ - 2, 2] for the function-

A. f(x) = x3

B. f(x) = 4x4

C. f(x) = 2x3 + 3

https://dl.doubtnut.com/l/_pnNcFL3LsQs1
https://dl.doubtnut.com/l/_W0PfdNEYcRNK
https://dl.doubtnut.com/l/_lYfZg010eXIS


D. f(x) = π|x|

Watch Video Solution

13. The value of lim n→ ∞
(n !)

1
n

n
 is -

A. 1

B. 
1

e2

C. 
1
2e

D. 
1
e

Watch Video Solution

14. The area of the region bounded by the curves y = x3, y =
1
x

 between 

x = 1 to x = 2 is -

https://dl.doubtnut.com/l/_lYfZg010eXIS
https://dl.doubtnut.com/l/_Ybo4sI8acUky
https://dl.doubtnut.com/l/_8pFLvoXKjjMw


A. 4 - loge2

B. 
1
4

+ loge2

C. - loge2

D. 
15
4

- loge2

Answer: D

Watch Video Solution

15. Let y be the solution of the di�erential equation 

x
dy
dx

=
y2

1 - ylogx
 satisfying y(1) = 1. Then y satis�es -

A. y = xy - 1

B. y = xy

C. y = xy+ 1

D. y = xy+ 2

W t h Vid S l ti

https://dl.doubtnut.com/l/_8pFLvoXKjjMw
https://dl.doubtnut.com/l/_7510HZTy111I


Watch Video Solution

16. The area of the region, bounded by the curves y = sin - 1x + x(1 - x) and

y = sin - 1x - x(1 - x) in the �rst quadrant is-

A. 1

B. 
1
2

C. 
1
3

D. 
1
4

Watch Video Solution

17. The value of the integral ∫
5
1[|x - 3| + |1 - x|]dx is equal to-

A. 4

B. 8

C. 12

https://dl.doubtnut.com/l/_7510HZTy111I
https://dl.doubtnut.com/l/_n4WFoPhgjWYt
https://dl.doubtnut.com/l/_Xr5BMOaOHRBf


D. 16

Watch Video Solution

18. If f(x) and g(x) are twice di�erentiable functions on (0, 3) satisfying

f′ ′ (x) = g′ ′ (x), f′ (1) = 4, g′ (1) = 6, f(2) = 3, g(2) = 9, then f(1) - g(1) is -

A. 4

B. -4

C. 0

D. -2

Watch Video Solution

19. Let [x] denote the greatest integer less than or equal to x, then the

value of the integral ∫
1
- 1(|x| - 2[x])dx is equal to-

https://dl.doubtnut.com/l/_Xr5BMOaOHRBf
https://dl.doubtnut.com/l/_j40ByjwkkHiT
https://dl.doubtnut.com/l/_3ilDn8KUfg4I


A. 3

B. 2

C. -2

D. -3

Watch Video Solution

20. lim x→ 0
πx - 1

√1 + x - 1

A. does not exist

B. equals loge π2

C. equals 1

D. lies between 10 and 11

Watch Video Solution

( )

https://dl.doubtnut.com/l/_3ilDn8KUfg4I
https://dl.doubtnut.com/l/_GThZWnQn6NBv
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1. The value of the integral ∫
+ 1
- 1

x2013

e | x | x2 + cosx
+

1

e | x | dx

A. 0

B. 1 - e - 1

C. 2e - 1

D. 2 1 - e - 1

Watch Video Solution

{ ( ) }

( )

2. For the curve x2 + 4xy + 8y2 = 64, the tangents are parallel to the x-axis

only at the points-

A. 0, 2√2  and 0, - 2√2

B. (8, - 4) and ( - 8, 4)

( ) ( )

https://dl.doubtnut.com/l/_tqNX0qZ4RqZV
https://dl.doubtnut.com/l/_kcwi5f1s5DKm


C. 8√2, - 2√2  and - 8√2, 2√2

D. (8, 0) and ( - 8, 0)

Watch Video Solution

( ) ( )

3. The value of I = ∫
π
40 tann+ 1x dx +

1
2 ∫

π
20 tann - 1 x

2
dx is equal to-

A. 
1
n

B. 
n + 2
2n + 1

C. 
2n - 1
n

D. 
2n - 3
3n - 2

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_kcwi5f1s5DKm
https://dl.doubtnut.com/l/_ql9A0Q2GAakA


4. Let f(x) =
x3 - 3x + 2 where x < 2

x3 - 6x2 + 9x + 2 where x ≥ 2
. Then-

A. f(x)x→ 2 does not exist

B. f is not continuous at x = 2

C. f is continuous but not di�erentiable at x = 2

D. f is continous and di�erentiable at x = 2

Watch Video Solution

{

5. The limit of 

1000

∑ n= 1( - 1)nxn as x → ∞

A. does not exist

B. exists and equals to 0

C. exists and approaches to +∞

D. exists and approaches to -∞

https://dl.doubtnut.com/l/_jAldj9ZfcorA
https://dl.doubtnut.com/l/_dPMT9HAbcu1C


Watch Video Solution

6. If f(x) = ex(x - 2)2 then-

A. f is increasing in ( - ∞, 0) and (2, ∞) and decreasing in (0, 2)

B. f is increasing in ( - ∞, 0) and decreasing in (0, ∞)

C. f is increasing in (2, ∞) and decreasing in ( - ∞, 0)

D. f is increasing in (0, 2) and decreasing in ( - ∞, 0) and (2, ∞)

Watch Video Solution

7. The area of the region bounded by the parabola y = x2 - 4x + 5 and the

straight line y = x + 1 is-

A. 
1
2

https://dl.doubtnut.com/l/_dPMT9HAbcu1C
https://dl.doubtnut.com/l/_Ql6ga5cTa0sD
https://dl.doubtnut.com/l/_G0hysgPWwvHJ


B. 2

C. 3

D. 
9
2

Watch Video Solution

8. The value of the integral ∫
2
1e

x logex +
x + 1
x

dx is-

A. e2 1 + loge2

B. e2 - e

C. e2 1 + loge2 - e

D. e2 - e 1 + loge2

Watch Video Solution

( )
( )

( )
( )

https://dl.doubtnut.com/l/_G0hysgPWwvHJ
https://dl.doubtnut.com/l/_Lg7U4rEY27xu


9. Let f(x) = sinx + 2cos2x,
π
4

≤ x ≤
3π
4

. Then f attains its-

A. minimum at x =
π
4

B. maximum at x =
π
2

C. minimum at x =
π
2

D. maximum at x = sin - 1 1
4

Watch Video Solution

( )

10. Let exp(x) denotes the exponential function ex. If f(x) = exp x
1
x , x > 0,

then the minimum value of f in the interval [2, 5] is-

A. exp e
1
e

B. exp 2
1
2

( )

( )
( )

https://dl.doubtnut.com/l/_mBsK92fK3kcY
https://dl.doubtnut.com/l/_FWwaGYDlyJrM


C. exp 5
1

5

D. exp 3
1

3

Watch Video Solution

( )
( )

11. The minimum value of the function f(x) = 2|x - 1| + |x - 2| is -

A. 0

B. 1

C. 2

D. 3

Watch Video Solution

https://dl.doubtnut.com/l/_FWwaGYDlyJrM
https://dl.doubtnut.com/l/_V4xZKFnhRXpO


12. Let [a] denote the greatest integer which is less than of equal to a.

Then the value of the integral 

∫
π
2

-
π

2

[sinxcosx]dx is-

A. 
π
2

B. π

C. -π

D. -
π
2

Watch Video Solution

13. The value of the integral ∫
π
3
π
6

(sinx - xcosx)
x(x + sinx)

dx is equal to-

A. loge
2(π + 3)

2π + 3√3

B. loge
π + 3

2 2π + 3√3

( )
( ( ) )

https://dl.doubtnut.com/l/_Uc4lnNce3JiR
https://dl.doubtnut.com/l/_OJBQ7WJmDrIb


C. loge
2π + 3√3

2(π + 3)

D. loge

2 2π + 3√3

π + 3

Watch Video Solution

( )
( ( ) )

14. Let F(x) = ∫
x
0

cost

1 + t2
dt, 0 ≤ x ≤ 2π. Then -

A. F is increasing in 
π
2

,
3π
2

 and decreasing in 0,
π
2

 and 
3π
2

, 2π

B. F is increasing in (0, π) and decreasing in (π, 2π)

C. F is increasing in (π, 2π) and decreasing in (0, π)

D. F is increasing in 0,
π
2

 and 
3π
2

, 2π  and decreasing in 
π
2

,
3π
2

Watch Video Solution

( )

( ) ( ) ( )

( ) ( ) ( )

https://dl.doubtnut.com/l/_OJBQ7WJmDrIb
https://dl.doubtnut.com/l/_37m38p95cJB5


15. A family of curves is such that the length intercepted on the y-axis

between the origin and the tangent at a point is three times the ordinate

of the point of contact. The family of curves is-

A. xy = c, c is a constant

B. xy2 = c, c is a constant

C. x2y = c, c is a constant

D. x2y2 = c, c is a constant

Watch Video Solution

16. The solution of the diferential equation y2 + 2x
dy
dx

= y satis�es 

x = 1, y = 1. Then the solution is -

A. x = y2 1 + logey

B. y = x2 1 + logex

( )

( )
( )

https://dl.doubtnut.com/l/_JTTAVfGgqPLq
https://dl.doubtnut.com/l/_AkmSsvuYK5gr


C. x = y2 1 - logey

D. y = x2 1 - logex

Watch Video Solution

( )
( )

17. The solution of the di�erential equation ysin
x
y

dx = xsin
x
y

- y dy

satisfying y
π
4

= 1 is-

A. cos
x
y

= - logey +
1

√2

B. sin
x
y

= logey +
1

√2

C. sin
x
y = logex -

1

√2

D. cos
x
y

= - logex -
1

√2

Watch Video Solution

( ) ( ( ) )
( )

https://dl.doubtnut.com/l/_AkmSsvuYK5gr
https://dl.doubtnut.com/l/_HFAp5urTX2Fx
https://dl.doubtnut.com/l/_SA6S4FYgiW3U


18. The area of the region enclosed between the parabola y2 = x and line 

y = mx is 
1
48

. Then the value of m is -

A. -2

B. -1

C. 1

D. 2

Watch Video Solution

19. 
1

1 × 2
25C0 +

1
2 × 3

25C1 +
1

3 × 4
25C2 + … +

1
26 × 27

25C25 is -

A. 
227 - 1
26 × 27

B. 
227 - 28
26 × 27

C. 
1
2

226 + 1
26 × 27

D. 
226 - 1

52

( )

https://dl.doubtnut.com/l/_SA6S4FYgiW3U
https://dl.doubtnut.com/l/_nuDN5DITjmxy
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Watch Video Solution

20. The limit of 
1

x2 +
(2013)x

ex - 1
-

1

ex - 1
 as x → 0

A. approaches +∞

B. approaches -∞

C. is equal to loge(2013)

D. does not exist

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_nuDN5DITjmxy
https://dl.doubtnut.com/l/_qiy35ukWkBX1


1. The function f(x) =

tan π x -
π

2

2 + [x]2  where [x] denotes the greatest

integer < x, is-

A. continuous for all values of x

B. discontinuous at x =
π
2

C. not di�erentiable for some values of x

D. discontinuous at x = -2

Watch Video Solution

{ [ ]}

2. The area of the region bounded by the curves y = x2 and x = y2 is-

A. 
1
3

B. 
1
2

C. 
1
4

https://dl.doubtnut.com/l/_oX8kSLUIWGfv
https://dl.doubtnut.com/l/_AzyJ4VS6cmR6


D. 3

Watch Video Solution

3. Let f(x) be a di�erentiable function in [2, 7]. If f(2) = 3 and f′ (x) ≤ 5 for

all x in (2, 7), then the maximum possible value of f(x) at x = 7 is-

A. 7

B. 15

C. 28

D. 14

Watch Video Solution

https://dl.doubtnut.com/l/_AzyJ4VS6cmR6
https://dl.doubtnut.com/l/_jykqc8J4DAAE


4. Let f(x) be a di�erentiable function and f′ (4) = 5. Then 

lim x→ 2

f(4) - f x2

2(x - 2)
 equals-

A. 0

B. 5

C. 20

D. -20

Watch Video Solution

( )

5. The value of lim x→ 0

∫x
2

0 cos t2 dt

xsin2x

Watch Video Solution

( )

https://dl.doubtnut.com/l/_lyClyG2mCFmS
https://dl.doubtnut.com/l/_d9S8vYIvpA8S


6. If f(x) =
2x2 + 1 where x < 1

4x3 + 1 where x > 1
, then ∫

2
0f(x)dx is-

Watch Video Solution

{

7. If I = ∫
2
0e

x4
(x - α)dx = 0, then α lies in the interval-

A. (0, 2)

B. ( - 1, 0)

C. (2, 3)

D. ( - 2, - 1)

Watch Video Solution

8. Suppose that f(x) is a di�erentiable function such that f'(x) is

continuous, f′ (0) = 1 and f′ ′ (0) does not exist. Let g(x) = xf′ (x). Then-

https://dl.doubtnut.com/l/_u9rfksjQMXZx
https://dl.doubtnut.com/l/_9uDf7LsI8m9n
https://dl.doubtnut.com/l/_GGI36iRTdKdP


A. g'(0) does not exist

B. g′ (0) = 0

C. g′ (0) = 1

D. g′ (0) = 2

Watch Video Solution

9. Let [x] denote the greatest integer less than or equal to x for any real

number x. Then lim n→ ∞

n√2

n
 is equal to-

A. 0

B. 2

C. √2

D. 1

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_GGI36iRTdKdP
https://dl.doubtnut.com/l/_YjTBZyxwmAPA


10. If √y = cos - 1x, then it satis�es the di�erential equation 

1 - x2 d2y

dx2 - x
dy
dx

= c, where c is equal to-

A. 0

B. 3

C. 1

D. 2

Watch Video Solution

( )

11. The integrating factor of the di�erential equaion

1 + x2 dy
dx + y = etan - 1x is-

A. tan - 1x

B. 1 + x2

( )

https://dl.doubtnut.com/l/_YjTBZyxwmAPA
https://dl.doubtnut.com/l/_1hW60yla7qnc
https://dl.doubtnut.com/l/_cyEbrNY7UsTd


C. etan - 1x

D. loge 1 + x2

Watch Video Solution

( )

12. The solution of the di�erential equation y
dy
dx

= x
y2

x2 +

ϕ
y2

x2

ϕ′
y2

x2

 is

(where c is a constant)-

A. ϕ
y2

x2 = cx

B. xϕ
y2

x2 = c

C. ϕ
y2

x2 = cx2

D. x2
ϕ

y2

x2 = c

[ ( )
( ) ]

( )
( )

( )
( )

https://dl.doubtnut.com/l/_cyEbrNY7UsTd
https://dl.doubtnut.com/l/_BGFoQU2I9vqk


Watch Video Solution

13. A particle starting from a point A and moving with a positive constant

acceleration along a straight line reaches another point B is time T.

Suppose that the initial velocity of the particle is u > 0 and P is the

midpoint of the line AB. If the velocity of the particle at point P is v1 and if

the velocity at time 
T
2

 is v2, then -

A. v1 = v2

B. v1 > v2

C. v1 < v2

D. v1 =
1
2
v2

Watch Video Solution

https://dl.doubtnut.com/l/_BGFoQU2I9vqk
https://dl.doubtnut.com/l/_oJt0lpng4tKu


14. The curve y = (cosx + y)
1
2  satis�es the di�erential equation-

A. (2y - 1)
d2y

dx2 + 2
dy
dx

2
+ cosx = 0

B. 
d2y

dx2 - 2y
dy
dx

2
+ cosx = 0

C. (2y - 1)
d2y

dx2 - 2
dy
dx

2
+ cosx = 0

D. (2y - 1)
d2y

dx2 -
dy
dx

2
+ cosx = 0

Watch Video Solution

( )
( )

( )
( )

15. Let R be the set of all real numbers and f : [ - 1, 1] → R be de�ned by 

f(x) =
xsin

1

x where x ≠ 0

0 where x = 0
, then-

A. f satis�es the conditions of Rolle's theorem of [ - 1, 1]

{

https://dl.doubtnut.com/l/_zKMTbtf5L4q4
https://dl.doubtnut.com/l/_GM7qjmtdgeXJ


B. f satis�es the conditions of Lagrange's mean value theorem on

[ - 1, 1]

C. f satis�es the conditions of Rolle's theorem on [0, 1]

D. f satis�es the conditions of Lagrange's mean value theorem on [0, 1]

Watch Video Solution

16. Suppose M = ∫
π
20

cosx
x + 2

dx, N = ∫
π
40

sinxcosx

(x + 1)2 dx.  Then the value of (M - N)

equals-

A. 
3

π + 2

B. 
2

π - 4

C. 
4

π - 2

D. 
2

π + 4

Watch Video Solution

https://dl.doubtnut.com/l/_GM7qjmtdgeXJ
https://dl.doubtnut.com/l/_w0rSGHdEoWLC


17. The solution of the di�erention 
dy
dx

+
y

xlogex
=

1
x

 under the condition

y = 1 when x = e is-

Watch Video Solution

18. Let f(x) = max{x + |x|, x - [x]}, where [x] denotes the greatest integer 

≤ x. Then the value of ∫
3
- 3f(x)dx is-

A. 0

B. 
51
2

C. 
21
2

D. 1

Watch Video Solution

https://dl.doubtnut.com/l/_w0rSGHdEoWLC
https://dl.doubtnut.com/l/_CdKiQO1tZbSO
https://dl.doubtnut.com/l/_7TneDfvmBfn3


19. Applying Lagrange's mean value theorem for a suitable function f(x) in

[0, h], we have f(h) = f(0) + hf′ (θh), 0 < θ < 1. Then for f(x) = cosx, the

value of lim h→ 0 +θ is-

A. 1

B. 0

C. 
1
2

D. 
1
3

Watch Video Solution

20. Let f(x) =
∫x0|1 - t|dt where x > 1

x -
1

2 where x ≤ 1
, then

A. f(x) is continuous at x = 1

B. f(x) is not continuous at x = 1

{

https://dl.doubtnut.com/l/_pnrdi9IbuPip
https://dl.doubtnut.com/l/_Zz9Z7uVc2PLq


C. f(x) is di�erentiable at x = 1

D. f(x) is not di�erentiable at x = 1

Watch Video Solution

21. Suppose that the equation f(x) = x2 + bx + c = 0 has two distinct real

roots α and β. The angle between the tangent to the curve y = f(x) at the

point 
α + β

2
, f

α + β
2

 and the positive direction of the x -axis is-

A. 0 ∘

B. 30 ∘

C. 60 ∘

D. 90 ∘

Watch Video Solution

( ( ))

https://dl.doubtnut.com/l/_Zz9Z7uVc2PLq
https://dl.doubtnut.com/l/_5ZgBWIEqvB00
https://dl.doubtnut.com/l/_NkwA7UwN4xK0


22. The equation of the common tangent with positive slope to the

parabola y2 = 8√3x and the hyperbola 4x2 - y2 = 4 is-

A. y = √6x + √2

B. y = √6x - √2

C. y = √3x + √2

D. y = √3x - √2

Watch Video Solution

23. The point on the parabola y2 = 64x which is nearest to the line 

4x + 3y + 35 = 0 has coordinates-

A. (9, - 24)

B. (1, 81)

C. (4, - 16)

D. ( - 9, - 24)

https://dl.doubtnut.com/l/_NkwA7UwN4xK0
https://dl.doubtnut.com/l/_a7fmGvd6KwYk


Watch Video Solution

24. The angle of intersection between the curves y = [|sinx| + |cosx|] and 

x2 + y2 = 10, where [x] denotes the greatest integer < x, is-

A. tan - 13

B. tan - 1( - 3)

C. tan - 1√3

D. tan - 1 1

√3

Watch Video Solution

( )

25. If y = 4x + 3 is parallel to a tangent to the parabola y2 = 12x, then its

distance from the normal parallel to the given ine is-

https://dl.doubtnut.com/l/_a7fmGvd6KwYk
https://dl.doubtnut.com/l/_Ag4zO5b9Xy7G
https://dl.doubtnut.com/l/_CWlM8gJNIsky


A. 
213

√17

B. 
219

√17

C. 
211

√17

D. 
210

√17

Watch Video Solution

26. If u(x) and v(x) are two independent solutions of the di�erential

equation 
d2y

dx2 + b
dy
dx

+ cy = 0, then additional solution(s) of the given

di�erential equation is (are)-

A. y = 5u(x) + 8v(x)

B. y = c1[u(x) - v(x)} + c2v(x), c1 and c2 are arbitrary constants

C. y = c1u(x)v(x) + c2
u(x)
v(x)

, c1 and c2 are arbitrary constants

D. y = u(x)v(x)

https://dl.doubtnut.com/l/_CWlM8gJNIsky
https://dl.doubtnut.com/l/_2SNMTLIJKrEC


Watch Video Solution

27. Let S =
2
1
nC0 +

22

2
nC1 +

2

33
nC2 + … +

2n+ 1

n + 1
nCn. Then S equals-

A. 
2n+ 1 - 1
n + 1

B. 
3n+ 1 - 1
n + 1

C. 
3n - 1
n

D. 
2n - 1

n

Watch Video Solution

28. The function f(x) = asin|x| + be | x |  is di�erentiable at x = 0 when -

A. 3a + b = 0

B. 3a - b = 0

C. a + b = 0

https://dl.doubtnut.com/l/_2SNMTLIJKrEC
https://dl.doubtnut.com/l/_B0XXxiL5guAu
https://dl.doubtnut.com/l/_0dCJGD1l320o
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D. a - b = 0

Watch Video Solution

1. Value of lim x→ 2∫
x
2

3t2

x - 2
dt-

A. 10

B. 12

C. 8

D. 16

Watch Video Solution

https://dl.doubtnut.com/l/_0dCJGD1l320o
https://dl.doubtnut.com/l/_aZOe5xuBQz5C


2. If log0.2(x - 1) > log0.04(x + 5), then-

A. -1 < x < 4

B. 2 < x < 3

C. 1 < x < 4

D. 1 < x < 3

Watch Video Solution

3. Let f :R → R be de�ned as  

f(x) =
0, x is irrational
sin|x|, x is rational

  

Then which of the following is true?

A. f is discontinuous for all x

B. f is continuous for all x

C. f is discontinuous at x = kπ, where k is an integer

{

https://dl.doubtnut.com/l/_qhEzJBsbeaTn
https://dl.doubtnut.com/l/_tRjLsbL8LJov


D. f is continuous at x = kπ, where k is an integer.

Watch Video Solution

4. Let f : [ - 2, 2] → R be a continuous function such that f(x) assumes only

irrational values. If f √2 = √2 then-

A. f(0) = 0

B. f √2 - 1 = √2 - 1

C. f √2 - 1 = √2 + 1

D. f √2 - 1 = √2

Watch Video Solution

( )

( )

( )

( )

5. lim n→ ∞
√1 + √2 + … + √n - 1

n√n
=

https://dl.doubtnut.com/l/_tRjLsbL8LJov
https://dl.doubtnut.com/l/_gKVjzEFzRHdu
https://dl.doubtnut.com/l/_fLjOq07Y3YDw


A. 
1
2

B. 
1
3

C. 
2
3

D. 0 (zero)

Watch Video Solution

6. If lim x→ 0
axex - blog(1 + x)

x2 = 3 then values of a and b respectively-

A. 2, 2

B. 1, 2

C. 2, 1

D. 2, 0

Watch Video Solution

https://dl.doubtnut.com/l/_fLjOq07Y3YDw
https://dl.doubtnut.com/l/_Eguncdbj5Zmj
https://dl.doubtnut.com/l/_3Ct3Wt9lGwba


7. The area of the region bounded by y = |x| and y = - |x| + 2 is-

A. 4 sq. units

B. 3 sq. units

C. 2 sq. units

D. 1 sq. units

Watch Video Solution

8. Let P(x) be a polynomial, which when divided by x - 3 and x - 5 leaves

remainders 10 and 6 respectively. If the polynomial is divided by

(x - 3)(x - 5) then the remainder is-

A. -2x + 16

B. 16

C. 2x - 16

https://dl.doubtnut.com/l/_3Ct3Wt9lGwba
https://dl.doubtnut.com/l/_XxDHgoDV3zVa


D. 60

Watch Video Solution

9. 
dy
dx

+ 3x2tan - 1y - x3 1 + y2 = 0  

The di�erential equation has integrating factor-

A. ex
2

B. ex
3

C. e3x2

D. 33x3

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_XxDHgoDV3zVa
https://dl.doubtnut.com/l/_rGFHOggN6Onn


10. Let f(x) denote the fractional part of a real number x. Then the value of

∫√3
0 f x2 dx is-

A. 2√3 - √2 - 1

B. 0 (zero)

C. √2 - √3 + 1

D. √3 - √2 + 1

Watch Video Solution

( )

11. Let y = ex
2

and y = ex
2
sinx be two given curves. Then the angle

between the tangents to the curves at any point of their intersection is-

A. 0 (zero)

B. π

C. 
π
2

https://dl.doubtnut.com/l/_vU1uwbyk4RGk
https://dl.doubtnut.com/l/_eT14W2NJVsHR


D. 
π
4

Watch Video Solution

12. The value of ∫
(x - 2)dx

(x - 2)2. (x + 3)7
1
3

 is -

A. 
3
20

x - 2
x + 3

4

3 + c

B. 
3
20

x - 2
x + 3

3

4 + c

C. 
5
12

x - 2
x + 3

4

3 + c

D. 
3
20

x - 2
x + 3

5

3 + c

Watch Video Solution

{ }

( )
( )
( )
( )

https://dl.doubtnut.com/l/_eT14W2NJVsHR
https://dl.doubtnut.com/l/_gSp8ZC9Ighml


13. If cosx and sinx are solutions of the di�erential equation 

a0
d2y

dx2 + a1
dy
dx

+ a2y = 0  

where, a0, a1, a2 are real constants then which of the followings is/are

always true?

A. Acosx + Bsinx is a solution, where A and B are real constants.

B. Acos x +
π
4

 is a solution, where A is real constant.

C. Acosxsinx is a solution, where A is real constant.

D. Acos x +
π
4

+ Bsin x -
π
4

 is a solution, where A and B are real

constant.

Watch Video Solution

( )

( ) ( )

14. If the straight line (a - 1)x - by + 4 = 0 is normal to the hyperbola 

xy = 1 then which of the followings does not hold?

https://dl.doubtnut.com/l/_DkjEAXwr7ex1
https://dl.doubtnut.com/l/_jgkRMOhogRDz


A. a > 1, b > 0

B. a > 1, b < 0

C. a < 1, b < 0

D. a < 1, b > 0

Watch Video Solution

15. Let f be any continuously di�erentiable function on [a, b] and twice

di�erentiable on (a, b) such that f(a) = f′ (a) = 0 and f(b) = 0. Then-

A. f′ ′ (a) = 0

B. f′ (x) = 0 for some x ∈ (a, b)

C. f′ ′ (x) = 0 for some x ∈ (a, b)

D. f′ ′ ′ (x) = 0 for some x ∈ (a, b)

Watch Video Solution

https://dl.doubtnut.com/l/_jgkRMOhogRDz
https://dl.doubtnut.com/l/_A24WsylyjSg6


16. Let f : R → R be such that, f(2x - 1) = f(x) for all x ∈ R. If f is

continuous at x = 1 and f(1) = 1 then-

A. f(2) = 1

B. f(2) = 2

C. f is continuous only at x = 1

D. f is continuous at all points

Watch Video Solution

17. For all real values a0, a1, a2, a3 of satisfying a0 +
a1

2
+
a2

3
+
a3

4
= 0, the

equation 

a0 + a1x + a2x
2 + a3x

3 = 0 has a real root in the interval

A. [0, 1]

B. [ - 1, 0]

https://dl.doubtnut.com/l/_A24WsylyjSg6
https://dl.doubtnut.com/l/_XzmrvUwxOgsP
https://dl.doubtnut.com/l/_FzXHbsCF02yi


C. [1, 2]

D. [ - 2, - 1]

Watch Video Solution

18. The least value of 2x2 + y2 + 2xy + 2x - 3y + 8 for real numbers x and y

is -

A. 2

B. 8

C. 3

D. -1/2

Watch Video Solution

https://dl.doubtnut.com/l/_FzXHbsCF02yi
https://dl.doubtnut.com/l/_n12CIkwnM652
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19. f: R → R is a continuous and f(x) = ∫
x
0f(t)dt then f loge5 = ?

A. 0

B. 2

C. 5

D. 3

Watch Video Solution

( )

1. If y = (1 + x) 1 + x2 1 + x4 … 1 + x2n  then the value of 
dy
dx

 at x = 0

is

A. 0

B. -1

( ) ( ) ( ) ( )

https://dl.doubtnut.com/l/_1TFrAz7Z2vEY
https://dl.doubtnut.com/l/_mTdqzuPa4I6B


C. 1

D. 2

Watch Video Solution

2. If f(x) is an odd di�erentiable function de�ned on ( - ∞, ∞) such that 

f′ (3) = 2, then f′ ( - 3) equal to

A. 0

B. 1

C. 2

D. 4

Watch Video Solution

https://dl.doubtnut.com/l/_mTdqzuPa4I6B
https://dl.doubtnut.com/l/_ZxJsCR69KUbi


3. lim x→ 1
1 + x
2 + x

1 - √x
1 - x

A. is 1

B. does not exist

C. is 
2
3

D. is In 2

Watch Video Solution

( )

√

4. If f(x) = tan - 1

log
e

x2

log ex2
+ tan - 1 3 + 2logx

1 - 6logx
 then the value of f′ ′ (x) is

A. x2

B. x

[ ( )
( ) ] [ ]

https://dl.doubtnut.com/l/_AAIZM8K40iwz
https://dl.doubtnut.com/l/_S3CHOMkC1Ye4


C. 1

D. 0

Watch Video Solution

5. ∫
log√x

3x
dx is equal to

A. 
1
3

log√x 2 + c

B. 
2
3

log√x 2 + c

C. 
2
3

(logx)2 + c

D. 
1
3

(logx)2 + c

Watch Video Solution

( )

( )

6. ∫2x(f′ (x) + f(x)log2)dx is equal to

https://dl.doubtnut.com/l/_S3CHOMkC1Ye4
https://dl.doubtnut.com/l/_WpBOQ90rk5Fj
https://dl.doubtnut.com/l/_CuaPpLaNaCcK


A. 2xf′ (x) + c

B. 2xlog2 + c

C. 2xf(x) + c

D. 2x + c

Watch Video Solution

7. ∫
1
0log

1
x

- 1 dx

A. 1

B. 0

C. 2

D. none of these

Watch Video Solution

( )

https://dl.doubtnut.com/l/_CuaPpLaNaCcK
https://dl.doubtnut.com/l/_utJwBdQaRAmr


8. The value of lim n→ ∞
√n + 1 + √n + 2 + … + √2n - 1

n
3

2

A. 
2
3

2√2 - 1

B. 
2
3 √2 - 1

C. 
2
3 √2 + 1

D. 
2
3

2√2 + 1

Watch Video Solution

[ ]
( )

( )

( )

( )

9. If the solution of the di�erential equation x
dy
dx

+ y = xex be, 

xy = exϕ(x) + c, then ϕ(x) is equal to

A. x + 1

B. x - 1

C. 1 - x

https://dl.doubtnut.com/l/_gaHZwktVbqVD
https://dl.doubtnut.com/l/_mPmIPIliukIG


D. x

Watch Video Solution

10. The order of the di�erential equation of all paraboles whose axis of

symmetry along x-axis is

A. 2

B. 3

C. 1

D. none of these

Watch Video Solution

11. The area enclosed by y = √5 - x2 and y = |x - 1| is

https://dl.doubtnut.com/l/_mPmIPIliukIG
https://dl.doubtnut.com/l/_2DnzHuofxJfZ
https://dl.doubtnut.com/l/_ouUs9X40eBnf


A. 
5π
4

- 2  sq units

B. 
5π - 2

2
 sq units

C. 
5π
4

-
1
2

 sq units

D. 
π
2

- 5  sq units

Watch Video Solution

( )
( )
( )
( )

12. Time period T of a simple pendulum of length l is given by T = 2π
l
g

.

If the length is increased by 2 %  then an approximate change in the time

period is

A. 2 %

B. 1 %

C. 
1
2

%

D. none of these

√

https://dl.doubtnut.com/l/_ouUs9X40eBnf
https://dl.doubtnut.com/l/_IL3wAkH0v2XL


Watch Video Solution

13. [x] denotes the greatest integer, less than or equal to x, then the value

of the integral ∫
2
0x

2[x]dx equals

A. 
5
3

B. 
7
3

C. 
8
3

D. 
4
3

Watch Video Solution

14. The number of points at which the function 

f(x) = max{a - x, a + x, b}, - ∞ < x < ∞, 0 < a < b cannot be di�erentiable

A. 0

https://dl.doubtnut.com/l/_IL3wAkH0v2XL
https://dl.doubtnut.com/l/_wk5BtCCuwFPU
https://dl.doubtnut.com/l/_MsogekkBGRpB


B. 1

C. 2

D. 3

Watch Video Solution

15. General solution of y
dy
dx

+ by2 = acosx, a < x < 1 is

A. y2 = 2a(2bsinx + cosx) + ce - 2bx

B. 4b2 + 1 y2 = 2a(sinx + 2bcosx) + ce - 2bx

C. 4b2 + 1 y2 = 2a(sinx + 2bcosx) + ce2bx

D. y2 = 2a(2bsinx + cosx) + ce - 2bx

Watch Video Solution

( )
( )

https://dl.doubtnut.com/l/_MsogekkBGRpB
https://dl.doubtnut.com/l/_5T4tMpl6QLyV


16. The points of the ellipse 16x2 + 9y2 = 400 at which the ordinate

decrease at the same rate at which the abscissa increases is/are given by

A. 3,
16
3

and - 3, -
16
3

B. 3,
-16
3

and - 3,
16
3

C. 
1
16

,
1
9

and -
1
16

, -
1
9

D. 
1
16

, -
1
9

and -
1
16

,
1
9

Watch Video Solution

( ) ( )
( ) ( )
( ) ( )
( ) ( )

17. If f(x) is a function such that f′ (x) = (x - 1)2(4 - x) then,

A. f(0) = 0

B. f(x) is increasing in (0, 3)

C. x = 4 is a critical point of f(x)

https://dl.doubtnut.com/l/_AWV4HUFyXci4
https://dl.doubtnut.com/l/_YSEcfOOIYLjw


D. f(x) is decreasing in (3, 5)

Watch Video Solution

18. If ϕ(t) =
1 for 0 ≤ t < 1
0 otherwise

 then, 

∫
3000
- 3000

2016

∑ r ′ = 2012ϕ(t - r′ )ϕ(t - 2016) dt =

A. a real number

B. 1

C. 0

D. does not exist

Watch Video Solution

{
( )

https://dl.doubtnut.com/l/_YSEcfOOIYLjw
https://dl.doubtnut.com/l/_qRTaDaWKRjN7


19. The line y = x + λ is tangent to the ellipse 2x2 + 3y2 = 1, then λ is-

A. -2

B. 1

C. 
5
6

D. 
2
3

Watch Video Solution

√
√

20. On the ellipse 4x2 + 9y2 = 1, the points at which the tangents are

parallel to the line 8x = 9y are-

A. 
2
5

,
1
5

B. -
2
5

,
1
5

C. -
2
5

, -
1
5

( )
( )
( )

https://dl.doubtnut.com/l/_uNssJ2dBtk2m
https://dl.doubtnut.com/l/_7HOwkWD395UZ
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D. 
2
5

, -
1
5

Watch Video Solution

( )

1. The population p(t) at time t of a certain mouse species satis�es the

di�erential equation 
dp(t)
dt

= 0.5p(t) - 450. If p(0) = 850, then the time at

which the population becomes zero is-

A. 
1
2

ln 18

B. ln 18

C. 2 ln 18

D. ln 9

Watch Video Solution

https://dl.doubtnut.com/l/_7HOwkWD395UZ
https://dl.doubtnut.com/l/_WfbQYYPsRi29


2. If f :ℝ → ℝ is a function de�ned by f(x) = [x]cos
2x - 1

2
π, where [x]

denotes the greatest integer function, then f is-

A. discontinuous only at non-zero integer values of x

B. continuous only at x = 0

C. continuous for every real x

D. discontinuous only at x = 0

Watch Video Solution

( )

3. If the integral ∫
5tanx

tanx - 2
dx = x + a ln|sinx - 2cosx| + k, then a is equal to-

A. 1

B. 2

C. -1

D. -2

https://dl.doubtnut.com/l/_cMKJ9qvq3tCZ
https://dl.doubtnut.com/l/_UcwfZ4aXkCIJ


Watch Video Solution

4. If g(x) = ∫
x
0cos4tdt,  then g(x + π) equals g(x) + g(π) (b) g(x) - g(π) g(x)g(π)

(d) 
g(x)
g(π)

A. g(x) - g(π)

B. g(x) ⋅ g(π)

C. 
g(x)
g(π)

D. g(x) + g(π)

Watch Video Solution

5. A spherical balloon is �lled with 4500π cubic metres of helium gas. If a

leak in the balloon causes the gas to escape at the rate of 72π cubic

https://dl.doubtnut.com/l/_UcwfZ4aXkCIJ
https://dl.doubtnut.com/l/_JBl2StNsSiy4
https://dl.doubtnut.com/l/_H1M6G052igaU


metres per minute, the rate (in metres per minute) at which the radius of

the ballon decreases 49 minutes after the leakage began is-

A. 
2
9

B. 
9
2

C. 
9
7

D. 
7
9

Watch Video Solution

6. A line is drawn through the point (1, 2) to meet the coordinate axes at P

and Q such that it forms a triangle OPQ, where O is the origin. If the area

of the triangle OPQ is least, then the slope of the line PQ is-

A. -2

B. -
1
2

C. -
1
4

https://dl.doubtnut.com/l/_H1M6G052igaU
https://dl.doubtnut.com/l/_23HaL9diEYE4


D. -4

Watch Video Solution

7. The area bounded between the parabolas x2 =
y
4

 and x2 = 9y and the

straight line y = 2 is-

A. 
20√2

3

B. 10√2

C. 20√2

D. 
10√2

3

Watch Video Solution

https://dl.doubtnut.com/l/_23HaL9diEYE4
https://dl.doubtnut.com/l/_MKxwz87Kectu


8. a, b ∈ ℝ be such that the function f given by 

f(x) = ln|x| + bx2 + ax, x ≠ 0 has extreme values at x = - 1 and x = 2.  

Statement-I : f has local maximum at x = -1 and at x = 2. 

Statement-II : a =
1
2

and b = -
1
4

.

A. Statement-I is true, Statement-II is true, Statement-II is not a correct

explanation for statement-I.

B. Statement-I is true, Statement-II is false.

C. Statement-I is false, Statement-II is true.

D. Statement-I is true, Statement-II is true, Statement-II is a correct

explanation for Statement-I.

Watch Video Solution

9. Consider the function f(x) = |x - 2| + |x - 5|, x ∈ ℝ.  

Statement-I : f′ (4) = 0.  

https://dl.doubtnut.com/l/_vswT5QixpSS8
https://dl.doubtnut.com/l/_f8IMbJGH4Ufy


Statement-II : f is continuous is [2, 5], di�erentiable in (2, 5) and f(2) = f(5).

A. Statement-I is true, Statement-II is true, Statement-II is true,

Statement-II is not a correct explanation for Statement-I.

B. Statement-I is true, Statement-II is false.

C. Statement-I is false, Statement-II is true.

D. Statement-I is true, Statement-II is true , Statement-II is a correct

explanation for Statement-I.

Watch Video Solution

10. Statement-I : An equation of a common tangent to the parabola

y2 = 16√3x and the ellipse 2x2 + y2 = 4 is y = 2x + 2√3.  

Statement-II : If the line y = mx +
4√3

m
, (m ≠ 0) is a common tangent to

the parabola y2 = 16√3x and the ellipse 2x2 + y2 = 4, then m satis�es 

m4 + 2m2 = 24.

https://dl.doubtnut.com/l/_f8IMbJGH4Ufy
https://dl.doubtnut.com/l/_FuQf7hyOPW6P
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A. Statement-I is true, Statement-II is true, Statement-II is a correct

explanation for Statement-I.

B. Statement-I is true, Statement-II is true, Statement-II is not a correct

explanation for Statement-I.

C. Statement-I is true, Statement-II is false.

D. Statement-I is false, Statement-II is true.

Watch Video Solution

1. At present a �rm is manufacturing 2000 items. It is estimated that the

rate of change of production p w.r.t. additional number of workers x is

given by 
dp
dx

= 100 - 12√x. If the �rm employs 25 more workers, then the

new level of production of items is-

https://dl.doubtnut.com/l/_FuQf7hyOPW6P
https://dl.doubtnut.com/l/_KTKQNzSFF0qW


A. 2500

B. 3000

C. 3500

D. 4500

Watch Video Solution

2. The real number k for which the equation 2x3 + 3x + k = 0 has two

distinct real roots in [0, 1]

A. lies between 1 and 2

B. lies between 2 and 3

C. lies between -1 and 0

D. does not exist-

Watch Video Solution

https://dl.doubtnut.com/l/_KTKQNzSFF0qW
https://dl.doubtnut.com/l/_x3SzABDN80Aw


3. If ∫ f(x)dx = Ψ(x), then ∫x5f x3 dx is equal to -

A. 
1
3

x3Ψ x3 - ∫x2Ψ x3 dx + c

B. 
1
3
x3Ψ x3 - 3∫x3Ψ x3 dx + c

C. 
1
3
x3Ψ x3 - ∫x2Ψ x3 dx + c

D. 
1
3

x3Ψ x3 - ∫x3Ψ x3 dx + c ∵ dt = 3x2dx

Watch Video Solution

( )

[ ( ) ( ) ]
( ) ( )
( ) ( )

[ ( ) ( ) ] [ ]

4. The area (in square units) bounded by the curves y = √x, 2y - x + 3 = 0,

x -axis and lying in the �rst quadrant is -

A. 9

B. 36

C. 18

https://dl.doubtnut.com/l/_x3SzABDN80Aw
https://dl.doubtnut.com/l/_Jumt8dXpxkeX
https://dl.doubtnut.com/l/_2rtQqlNfiiA2


D. 
27
4

Watch Video Solution

5. The intercepts on x-axis made by tangents to the curve

y = ∫
x
0|t|dt, x ∈ ℝ, which are parallel to the line y = 2x, are equal to-

A. ±1

B. ±2

C. ±3

D. ±4

Watch Video Solution

6. If y = sec tan - 1x , then
dy
dx

at x = 1 is equal to-( )

https://dl.doubtnut.com/l/_2rtQqlNfiiA2
https://dl.doubtnut.com/l/_Poy9ISrWwxFX
https://dl.doubtnut.com/l/_KkMFDakx4Qn2


A. 
1

√2

B. 
1
2

C. 1

D. √2

Watch Video Solution

7. Statement-I : The value of the integral ∫
π
3
π
6

dx

1 + √tanx
 is equal to 

π
6

 .  

Statement-II : ∫
b
af(x)dx = ∫

b
af(a + b - x)dx

A. Statement-I is true, Statement-II is true, Statement-II is a correct

explanation for Statement-I.

B. Statement-I is true, Statement-II is true, Statement-II is not a correct

explanation for Statement-I.

C. Statement-I is true, Statement-II is false.

D. Statement-I is false, Statement-II is true.

https://dl.doubtnut.com/l/_KkMFDakx4Qn2
https://dl.doubtnut.com/l/_t6aVJq5qgMHP


Watch Video Solution

8. Given : a circle 2x2 + 2y2 = 5 and a parabola y2 = 4√5x.  

Statement-I : An equation of a common tangent to these curves is

y = x + √5.  

Statement-II : If the line y = mx +
√5

m
(m ≠ 0) is their common tangent,

then m satis�es m4 - 3m2 + 2 = 0.

A. Statement-I is true, Statement-II is true, Statement-II is not a correct

explanation for Statement-I.

B. Statement-I is true, Statement-II is true, Statement-II is a correct

explanation for Statement-I.

C. Statement-I is true, Statement-II is false.

D. Statement-I is false, Statement-II is true.

Answer: B

https://dl.doubtnut.com/l/_t6aVJq5qgMHP
https://dl.doubtnut.com/l/_JfvfMT233PJ4


JEE Main (AIEEE) Archive 2014

Watch Video Solution

1. The integral ∫
x
0 1 + 4sin2 x

2
- 4sin

x
2
dx equals-

A. π - 4

B. 
2π
3

- 4 - 4√3

C. 4√3 - 4

D. 4√3 - 4 -
π
3

Watch Video Solution

√

2. The integral ∫ 1 + x -
1
x

ex+
1

x  is equal to-

A. (x - 1)ex+
1

x

( )

https://dl.doubtnut.com/l/_JfvfMT233PJ4
https://dl.doubtnut.com/l/_mjwpIUXyJyGA
https://dl.doubtnut.com/l/_wQFQOwdLEBf9


B. xex+
1
x + c

C. (x + 1)ex+
1
x + c

D. -xex+
1
x + c

Watch Video Solution

3. If g is the inverse of a function f and f′ (x) =
1

1 + x5 , then g'(x) is equal

to-

A. 1 + x5

B. 5x4

C. 
1

1 + {g(x)}5

D. 1 + {g(x)}5

Watch Video Solution

https://dl.doubtnut.com/l/_wQFQOwdLEBf9
https://dl.doubtnut.com/l/_3o9DI8f7FB1I
https://dl.doubtnut.com/l/_HIQCjenRPc1q


4. If f and g are di�erentiable functions in [0, 1] satisfying

f(0) = 2 = g(1), g(0) = 0 and f(1) = 6, then for some c ∈ [0, 1]-

A. 2f′ (c) = g′ (c)

B. 2f′ (c) = 3g′ (c)

C. f′ (c) = g′ (c)

D. f′ (c) = 2g′ (c)

Watch Video Solution

5. Let the population of rabbits surviving at a time t be governed by the

di�erential equation 
dp(t)
dt

=
1
2
p(t) - 200. If p(0) = 100, then p(t) equals -

A. 400 - 300e
t

2

B. 300 - 200e -
t

2

C. 600 - 500e
t

2

https://dl.doubtnut.com/l/_HIQCjenRPc1q
https://dl.doubtnut.com/l/_lOkv5be86T7b


D. 400 - 300e -
t
2

Watch Video Solution

6. The area of the region described by

A = (x, y) : x2 + y2 ≤ 1 and y2 ≤ 1 - x  is-

A. 
π
2

+
4
3

B. 
π
2

-
4
3

C. 
π
2

-
2
3

D. 
π
2

+
2
3

Watch Video Solution

{ }

7. The locus of the foot of perpendicular drawn from the centre of the

ellipse x2 + 3y2 = 6 on any tangent to it is-

https://dl.doubtnut.com/l/_lOkv5be86T7b
https://dl.doubtnut.com/l/_HLWAnaKCOZl0
https://dl.doubtnut.com/l/_WfdoBsP6444p


A. x2 - y2 2 = 6x2 + 2y2

B. x2 - y2 2 = 6x2 - 2y2

C. x2 + y2 2 = 6x2 + 2y2

D. x2 + y2 2 = 6x2 - 2y2

Watch Video Solution

( )
( )
( )
( )

8. The slope of the line touching both the parabolas y2 = 4x and 

x2 = - 32y is -

A. 
1
2

B. 
3
2

C. 
1
8

D. 
2
3

Watch Video Solution

https://dl.doubtnut.com/l/_WfdoBsP6444p
https://dl.doubtnut.com/l/_xaNKYppTernf
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9. If x = - 1 and x = 2 are extreme points of f(x) = αlog|x| + βx2 + x then-

A. α = - 6, β =
1
2

B. α = - 6, β = -
1
2

C. α = 2, β = -
1
2

D. α = 2, β =
1
2

Answer: C

Watch Video Solution

1. The area (in sq. units) of the region described by

(x, y) : y2 ≤ 2x and y ≥ 4x - 1  is-

A. 
15
64

{ }

https://dl.doubtnut.com/l/_xaNKYppTernf
https://dl.doubtnut.com/l/_bH738Js2D8yC
https://dl.doubtnut.com/l/_BildIKwbSFhb


B. 
9
32

C. 
7
32

D. 
5
64

Answer: B

Watch Video Solution

2. The number of common tangents to the circles x2 + y2 - 4x - 6y - 12 = 0

and 

x2 + y2 + 6x + 18y + 26 = 0, is -

A. 3

B. 4

C. 1

D. 2

Watch Video Solution

https://dl.doubtnut.com/l/_BildIKwbSFhb
https://dl.doubtnut.com/l/_9QmYUwNULSra


3. Let y(x) be the solution of the di�erential equation 

(xlogx)
dy
dx

+ y = 2xlogx, (x ≥ 1)  

Then y(e) is equal to-

A. 2

B. 2e

C. e

D. 0

Watch Video Solution

4. The integral ∫
dx

x2 x4 + 1
3

4

 equals-

A. - x4 + 1
1

4 + c

( )

( )

https://dl.doubtnut.com/l/_9QmYUwNULSra
https://dl.doubtnut.com/l/_FfJIRaB2ImBx
https://dl.doubtnut.com/l/_zOaPogEaPjgm


B. -
x4 + 1

x4

1
4

+ c

C. 
x4 + 1

x4

1
4

+ c

D. x4 + 1
1
4 + c

Watch Video Solution

( )
( )
( )

5. The normal to the curve, x2 + 2xy - 3y2 = 0 at (1, 1)-

A. meets the curve again in the third quadrant

B. meets the curve again in the fourth quadrant

C. does not meet the curve again

D. meets the curve again in the second quadrant

Watch Video Solution

https://dl.doubtnut.com/l/_zOaPogEaPjgm
https://dl.doubtnut.com/l/_hy5HePaT2IrT
https://dl.doubtnut.com/l/_QimIPdAGnfNA


6. The integral ∫
4
2

logx2

logx2 + log 36 - 12x + x2
dx is equal to-

A. 1

B. 6

C. 2

D. 4

Watch Video Solution

( )

7. The area (in sq. units) of the quadrilateral formed by the tangents at

the end points of the letera recta to the elipse 

x2

9 +
y2

5 = 1 is-

A. 
27
2

B. 27

C. 
27
4

https://dl.doubtnut.com/l/_QimIPdAGnfNA
https://dl.doubtnut.com/l/_tb6T9qhqXP7e


D. 18

Watch Video Solution

8. Let f(x) be a polynomial of degree four having extreme values at x = 1

and x = 2. 

If lim x→ 0 1 +
f(x)

x2 = 3, then f(2) is equal to-

A. 0

B. 4

C. -8

D. -4

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_tb6T9qhqXP7e
https://dl.doubtnut.com/l/_GEsXYwCCNHSF
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9. lim x→ 0
(1 - cos2x)(3 + cosx)

xtan4x
 is equal to-

A. 2

B. 
1
2

C. 4

D. 3

Watch Video Solution

1. The integral ∫
2x12 + 5x9

x5 + x3 + 1 3
dx is equal to

A. 
-x5

x5 + x3 + 1 2
+ C

B. 
x5

2 x5 + x3 + 1 2
+ C

( )

( )

( )

https://dl.doubtnut.com/l/_IpEzbcN72SFX
https://dl.doubtnut.com/l/_ikZDrfS7TN36


C. 
x10

2 x5 + x3 + 1 2
+ C

D. 
-x10

2 x5 + x3 + 1 2
+ C

Watch Video Solution

( )

( )

2. lim n→ ∞
(n + 1)(n + 2)...3n

n2n

1
n  is equal to

A. 
18

e4

B. 
27

e2

C. 
9

e2

D. 3log3 - 2

Watch Video Solution

( )

https://dl.doubtnut.com/l/_ikZDrfS7TN36
https://dl.doubtnut.com/l/_yyLWKrLgoa9c


3. If a curve y = f(x) passes through the point (1, -1) and satis�es the

di�erential equation, 

y(1 + xy)dx = xdy, then f -
1
2

 is equal to

A. -
2
5

B. -
4
5

C. 
2
5

D. 
4
5

Watch Video Solution

( )

4. If the tangent at a point P, with parameter t, on the curve

x = 4t2 + 3, y = 8t3 - 1, t ∈ ℝ, meets the curve again at a point Q, then

the coordinates of Q are

A. t2 + 3, - t3 - 1( )

https://dl.doubtnut.com/l/_Ug3qCRqJzVY1
https://dl.doubtnut.com/l/_dZwCqQ1wF1Hx


B. 4t2 + 3, - 8t3 - 1

C. t2 + 3, t3 - 1

D. 16t2 + 3, - 64t3 - 1

Watch Video Solution

( )
( )
( )

5. The minimum distance of a point on the curve y = x2 - 4 from the origin

is

A. 
√19

2

B. 
15
2

C. 
√15

2

D. 
19
2

Watch Video Solution

√

√

https://dl.doubtnut.com/l/_dZwCqQ1wF1Hx
https://dl.doubtnut.com/l/_hla9YOi0Jr3x


6. If ∫
dx

cos3x√2sin2x
= (tanx)A + C(tanx)B + K where K is a constant of

integration, then A + B + C is equal to

A. 
21
5

B. 
16
5

C. 
7
10

D. 
27
10

Watch Video Solution

7. If 2∫
1
0tan - 1xdx = ∫

1
0cot - 1 1 - x + x2 dx then ∫

1
0tan - 1 1 - x - x2 dx is equal

to

A. log4

B. 
π
2

+ log2

C. log2

( ) ( )

https://dl.doubtnut.com/l/_XBrj31nti40y
https://dl.doubtnut.com/l/_541aW3fzz8yv


D. 
π
2

- log4

Watch Video Solution

8. Two roots of the equation ax2 + bx + c = 0 is α, β then �nd the value of 

α3 + β3

Watch Video Solution

9. If f(x) is a di�erentiable function in the interval (0, ∞) such that f(1) = 1

and lim t→ x
t2f(x) - x2f(t)

t - x
= 1, for each x > 0 then f

3
2

 is equal to

A. 
13
6

B. 
23
18

C. 
25
9

D. 
31
18

( )

https://dl.doubtnut.com/l/_541aW3fzz8yv
https://dl.doubtnut.com/l/_PpLDcX6M2g8X
https://dl.doubtnut.com/l/_RiQgc6xzvwLN


Watch Video Solution

10. If m and M are the minimum and the maximum values of

4 +
1
2

sin22x - 2cos4x, x ∈ ℝ then M-m is equal to

A. 
15
4

B. 
9
4

C. 
7
4

D. 
1
4

Watch Video Solution

11. For x ∈ ℝ, f(x) = |log2 - sinx| and g(x) = f(f(x)), then

A. g is not di�erentiable at x = 0

https://dl.doubtnut.com/l/_RiQgc6xzvwLN
https://dl.doubtnut.com/l/_Y2FYHZIQ42z7
https://dl.doubtnut.com/l/_AlTYRK9EexTF


B. g′ (0) = cos(log2)

C. g′ (0) = - cos(log2)

D. g is di�erentiable at x = 0 and g′ (0) = - sin(log2)

Watch Video Solution

12. Let p = lim x→ 0 + 1 + tan2√x
1
2x  then log p is equal to

A. 2

B. 1

C. 
1
2

D. 
1
4

Watch Video Solution

( )

https://dl.doubtnut.com/l/_AlTYRK9EexTF
https://dl.doubtnut.com/l/_6uOJt2BUJDGb
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1. Determine the value of λ for which the vectors 3i + λĵ and λî + 12ĵ are

collinear

Watch Video Solution

2. Find the unit vector in the direction of the vector whose initial point is

P(4,5) and terminal point is Q( - 2, 13)

Watch Video Solution

3. Prove that, in a parallelogram PQRS,
→
PR -

→
QS =

→
2PQ

Watch Video Solution

https://dl.doubtnut.com/l/_8uFgr1wMMTdQ
https://dl.doubtnut.com/l/_jjy1aQpcdU30
https://dl.doubtnut.com/l/_aNcg58RctXjZ


4. ABCDEF is a regular hexagon. If

→
AB = →a and

→
BC =

→
b, find

→
CD,

→
DE,

→
EF and

→
FA in terms of →a and

→
b

Watch Video Solution

5. Find the area of the triangle whose positive vectors of the vertices are

6î, 3ĵ and - 2î

Watch Video Solution

6. Find the median 
→
AD of the triangle ABC where positive vectors of the

vertices A, B and C are respectively î + ĵ, 4î + 6ĵ, î - ĵ

Watch Video Solution

7. If →x , →y , →z  are three vectors, show that the points having positive vectors

7→x - →z , →x + 2→y + 3→z and - 2→x + 3→y + 5→z  are collinear

https://dl.doubtnut.com/l/_7MQlurclfjHA
https://dl.doubtnut.com/l/_7q9NMdoxvIFp
https://dl.doubtnut.com/l/_p84l0lvQ5OX9
https://dl.doubtnut.com/l/_BkraaGdv1A9Z


Watch Video Solution

8. If the area of the triangle the positive vectors of whose vertices are

aĵ, 4ĵ and î + ĵ is 6 square units, �nd a.

Watch Video Solution

9. The value of m for which the planes 2x + 3y - z = 5 and 3x - my + 3z = 6

are perpendicular to each other is

A. -1

B. 
1
2

C. 1

D. -
1
2

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_BkraaGdv1A9Z
https://dl.doubtnut.com/l/_hkvEZgrMccB2
https://dl.doubtnut.com/l/_2PFs3md8bTv2


10. The value of λ for which the vectors →a = î + 3ĵ - k̂ and b̂ = 2î + 6ĵ + λk̂

are parallel is-

A. 2

B. -2

C. 
1
2

D. -
1
2

Answer: B

Watch Video Solution

11. Find the vector equation of the line whose cartesian equation is given

by x + y + z = 0

Watch Video Solution

https://dl.doubtnut.com/l/_zxWwCbWlgZ0T
https://dl.doubtnut.com/l/_gYoiLQwLS7UJ


12. If →a and
→
b are two vector such that →a = 2,

→
b = 3 and →a.

→
b = 4, then

�nd the value of →a -
→
b

Watch Video Solution

| | | |
| |

13. Find →c , when →a × →c =
→
b and →a. →c = 3 where →a = î + ĵ + k̂ and

→
b = ĵ - k̂

Watch Video Solution

14. Find the value of λ if three vectors 

→a = 2î - ĵ + k̂,
→
b = î + 2ĵ - 3k̂ and →c = 3î + λĵ + 5k̂ are coplanar

Watch Video Solution

15. Find the image of the point (1, 6,3) with respect to the line

x
1

=
y - 1

2
=
z - 2

3
 and also �nd the equation of the line passing through

the point and its image

https://dl.doubtnut.com/l/_Mhz45MK9vRIp
https://dl.doubtnut.com/l/_YVbMpa6ZdYQx
https://dl.doubtnut.com/l/_htdMy6fnNuCV
https://dl.doubtnut.com/l/_klzhyAz8cVwG


Watch Video Solution

16. Find the equation of a plane through the intersection of the planes

→r . î + 3ĵ - k̂ = 5 and →r . 2î - ĵ + k̂  and passing through the point 

(2, 1, - 2)

Watch Video Solution

( ) ( )

17. If →a = 4,
→
b = 2√3 and →a ×

→
b = 12, then the angle between the

vectors →a and
→
b is

A. 
π
3

B. 
π
6

C. 
π
4

D. 
π
2

Answer: A

W t h Vid S l ti

| | | | | |

https://dl.doubtnut.com/l/_klzhyAz8cVwG
https://dl.doubtnut.com/l/_PYINJfl9qz4u
https://dl.doubtnut.com/l/_0N73QBjH1qg3


Watch Video Solution

18. The line 
x - 1

2
=
y - 2
-3

=
z + 5

4
 meets the plane 2x + 4y - z = 3 at the

point whose coordinates are

A. (3, 1, - 1)

B. (3, - 1, 1)

C. (3, - 1, - 1)

D. none of these

Answer: C

Watch Video Solution

19. If the projection of →a = λî + ĵ + 4k̂ on
→
b = 2î + 6ĵ + 3k̂ is 4 units, then

�nd λ

Watch Video Solution

https://dl.doubtnut.com/l/_0N73QBjH1qg3
https://dl.doubtnut.com/l/_0vsNEKYKyE6w
https://dl.doubtnut.com/l/_3969XCFcXRIo
https://dl.doubtnut.com/l/_cTHeTBqZi1cF


20. Find the angle between the planes x - y + 2z = 9 and 2x + y + z = 7

Watch Video Solution

21. The vectors →a,
→
b, →c  are such that →a +

→
b + →c =

→
0. If 

→a = 3,
→
b = 4 and →c = 5, then show that →a.

→
b +

→
b. →c + →c . →a = - 25

Watch Video Solution

| | | | | |

22. If 
→
α = λî + ĵ + 3k̂,

→
β = - î + 2ĵ + k̂,

→
γ = 3î + ĵ + 2k̂ and

→
α

→
β

→
γ = - 10,

�nd the value of λ

Watch Video Solution

[ ]

23. Find the vector equation of a straight line passing through the point

(2, - 1, 3) and is perpendicular to each of the straight lines 

→r = î + ĵ + k̂ + λ 2î - 2ĵ + k̂ and →r = 2î - ĵ - 3k̂ + μ î + 2ĵ + 2k̂( ) ( ) ( ) ( )

https://dl.doubtnut.com/l/_cTHeTBqZi1cF
https://dl.doubtnut.com/l/_svMCRimCGXdp
https://dl.doubtnut.com/l/_cljJ3fr8fL7r
https://dl.doubtnut.com/l/_MM8PzeYgFluZ


Watch Video Solution

24. Find the equation of the plane passing through the points

( - 1, 1, 1) and (1, - 1, 1) and is perpendicular to the plane x + 2y + 2z = 5

Watch Video Solution

25. The function y = x2 is

A. one-one

B. many-one

C. one-many

D. None of these

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_MM8PzeYgFluZ
https://dl.doubtnut.com/l/_z0LPKnWbI4kx
https://dl.doubtnut.com/l/_AnlNjQvTW2Hr


26. If a, b ∈ { - 2, - 1, 0, 1, 2} then �nd the probalility that the matrix 

a
b
b
a

 is singular.

Watch Video Solution

( )

27. Two dice are thrown simultaneously. The probability of sum 4 of two

numbers so obtained is-

A. 
1
12

B. 
1
36

C. 
1
18

D. 
1
9

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

Watch Video Solution

https://dl.doubtnut.com/l/_aOiE8abpDlgQ
https://dl.doubtnut.com/l/_GHNY63zUTxI7


28. Two dice thrown simultaneously. What is the probability that the �rst

dice give even number and sum of two numbers is 8?

Watch Video Solution

29. A box contains 3 black and 5 white ball and an another box contains 5

black and 3 white ball. Two same colour of ball is transferred from �rst

box to second box and a ball drawn at random from second box. What is

the probability that ball is black?

Watch Video Solution

30. IfP(A ∩ B) =
5
13

, then the value ofp Ac
∪ Bc is -

A. 
4
13

B. 
5
13

C. 
7
13

( )

https://dl.doubtnut.com/l/_Jg00q310ZQvV
https://dl.doubtnut.com/l/_QdL0MU3HCSE4
https://dl.doubtnut.com/l/_ocLkWVdwVr6M


D. 
8
13

Answer: A::B::C

Watch Video Solution

31. Find out the mean and variance of the following probabulity

distribution: 

X = xi 0 1

pi
1

2

1

2

 

where pi = p X = xi

Watch Video Solution

( )

32. Find the probaility that birthdays of any two members out of the �ve

members in a family fall on Sunday.

Watch Video Solution

https://dl.doubtnut.com/l/_ocLkWVdwVr6M
https://dl.doubtnut.com/l/_AyLC0UHZ8zrf
https://dl.doubtnut.com/l/_KiI0519014Dt
https://dl.doubtnut.com/l/_dNDmnHDdG6In


33. Sum and product of mean and variance of the binomial distribution

are 24 and 128 respectively. Find the distribution.

Watch Video Solution

34. The probability distribution of random variable X is given as follows : 

X = xi 0 1 2

pi 3k3 4k - 10k2 5k - 1
 Find the value of k.

Watch Video Solution

35. If the probability of success of a binomial distribution is 
1
4

 and the

standard deviation is 3, then the value of its mean is-

A. 6

B. 8

C. 12

D. 15

https://dl.doubtnut.com/l/_dNDmnHDdG6In
https://dl.doubtnut.com/l/_WwwVqqMBJOQL
https://dl.doubtnut.com/l/_JTEphrUqjNHA


Answer: A::B

Watch Video Solution

36. IfP(A) =
3
7

, P(B) =
4
7

, andP(A ∩ B) =
2
9

, then the value ofP(A /B)is -

A. 
7
18

B. 
14
27

C. 
5
18

D. 
4
9

Answer: A

Watch Video Solution

37. 

IfP(A /B) = 0.75, P(B /A) = 0.6andP(A) = 0.4, then find the value ofP Ā / B̄ .

Watch Video Solution

( )

https://dl.doubtnut.com/l/_JTEphrUqjNHA
https://dl.doubtnut.com/l/_05ofea5kHWXu
https://dl.doubtnut.com/l/_NOQUAoBgja8C


38. If the number of heads obtained is denoted by x when two unbliased

coins are tossed then �nd the mean value of X .

Watch Video Solution

39. IF a and b are any two constants , then prove that var

(ax + b) = a2var(x).

Watch Video Solution

40. Two urns contain respectively 2 red , 3 white and 3 red 5 while balls .

One ball is drawn at random from the �rst urn and transferred into the

second .A ball is now drawn from the second second urn and it turns out

to be red . �nd the probability that the transferred ball from �rst urn was

white .

Watch Video Solution

https://dl.doubtnut.com/l/_NOQUAoBgja8C
https://dl.doubtnut.com/l/_g7CRIuKAvHzu
https://dl.doubtnut.com/l/_YFfSV2E2RKnM
https://dl.doubtnut.com/l/_HUQYzOmO41o8
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1. Which of the following is not always true?

A. →a +
→
b 2 = →a 2 +

→
b 2 if →a and

→
b are perpendicular to each other

B. →a + λ
→
b ≥ →a  for all λ ∈ R if →a and

→
b are perpendicular to each

other

C. →a +
→
b 2 + →a -

→
b 2 = 2 →a 2 +

→
b 2

D. →a + λ
→
b ≥ →a for all λ ∈ R if →a is parallel to 

→
b

Answer: D

Watch Video Solution

| | | | | |
| | | |

| | | | ( | | | | )
| | | |

2. If four points 2î + ĵ + k̂, î + ĵ - k̂, ĵ - k̂ and λĵ + k̂ are coplanar then λ =

A. 1

https://dl.doubtnut.com/l/_HUQYzOmO41o8
https://dl.doubtnut.com/l/_l72ZlwJBJSs3
https://dl.doubtnut.com/l/_8aRapswgInAX


B. 2

C. -1

D. 0

Answer: C

Watch Video Solution

3. The value of λ for which the straight line 
x - λ

3
=

y - 1
2 + λ

=
z - 3
-1

 may lie

on the plane x - 2y = 0 is

A. 2

B. 0

C. -
1
2

D. there is no such λ

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_8aRapswgInAX
https://dl.doubtnut.com/l/_0GqgWfxlRjje


4. A straight line joining the point (1, 1, 1) and (0, 0, 0) intersects the plane

2x + 2y + z = 10 at-

A. (1, 2, 5)

B. (2, 2, 2)

C. (2, 1, 5)

D. (1, 1, 6)

Answer: B

Watch Video Solution

5. Angle between the planes x + y + 2z = 6 and 2x - y + z = 9 is

A. 
π
4

B. 
π
6

C. 
π
3

https://dl.doubtnut.com/l/_0GqgWfxlRjje
https://dl.doubtnut.com/l/_lHGGuC3Ss6rf
https://dl.doubtnut.com/l/_5bF9Qx4kf8We


D. 
π
2

Answer: C

Watch Video Solution

6. The cosine of the angle between any two diagonals of a cube is-

A. 
1
3

B. 
1
2

C. 
2
3

D. 
1

√3

Watch Video Solution

7. For non-zero vectors →a and
→
b, if →a +

→
b < →a -

→
b , then →a and

→
b are-| | | |

https://dl.doubtnut.com/l/_5bF9Qx4kf8We
https://dl.doubtnut.com/l/_O2EAMLho5vZg
https://dl.doubtnut.com/l/_XweEDgGirqUR


A. collinear

B. perpendicular to each other

C. inclined at an acute angle

D. inclined at an obtuse angle

Answer: D

Watch Video Solution

8. Two coins are available, one fair and the other two-headed. Choose a

coin and toss it once, assume that the unbiased coin is chosen with

probability 
3
4

 Given that the outcome is head, the probability that the

two-headed coin was chosen is-

A. 
3
5

B. 
2
5

C. 
1
5

D. 
2
7

https://dl.doubtnut.com/l/_XweEDgGirqUR
https://dl.doubtnut.com/l/_ZhqUUFTPIGWD


Answer: B

Watch Video Solution

9. Let A and B be two events with

P Ac = 0.3, P(B) = 0.4andP A ∩ Bc is equal to

A. 
1
4

B. 
1
3

C. 
1
2

D. 
2
3

Answer: A::D

View Text Solution

( ) ( )

10. There are two coins, one unbiased with probability 
1
2

 of getting heads

and the other one is biased with probability 
3
4

 of gatting heads. A coin is

https://dl.doubtnut.com/l/_ZhqUUFTPIGWD
https://dl.doubtnut.com/l/_WFqQrQUQO9yp
https://dl.doubtnut.com/l/_hA3ovwHvBihV


selected at random and tossed.It shows heads up. Then the probability

that the unbiased coin was selected is-

A. 
2
3

B. 
3
5

C. 
1
2

D. 
2
5

Answer: D

Watch Video Solution

11. Cards are drawn one -by -one without replacement from a well shu�ed

pack of 52 cards. Then the probability that a face card (jack,Queen or

King) will appear for the �rst time on the third turn is equal to -

A. 
300
2197

B. 
36
85

C. 
12
85

https://dl.doubtnut.com/l/_hA3ovwHvBihV
https://dl.doubtnut.com/l/_Gbq0GDal4Lzb


D. 
4
51

Answer: A::B

Watch Video Solution

12. An objective type test paper has 5 questions. Out of these 5 questions,

3 questions have four options eah (A,B,C,D) with one option being the

correct answer. The other 2 questions have two options each, namely True

and False. A candidate randomly ticks the options. Then the probability

that he/she will tick the correct option in at least four question is-

A. 
5
32

B. 
3

128

C. 
3

256

D. 
3
64

Answer: C::D

Watch Video Solution

https://dl.doubtnut.com/l/_Gbq0GDal4Lzb
https://dl.doubtnut.com/l/_o126Pb8ur1Sn


13. Ram is visiting a friend. Ram knows that his friend has 2 children and 1

of them is a boy. Assuming that a child is equally likely to be a boy or a

girl,then the probability that the other child is a girl, is-

A. 
1
2

B. 
1
3

C. 
2
3

D. 
7
10

Answer: B::C

Watch Video Solution

14. A student answers a multiple choice question with 5 altenatives, of

which exactly one is correct. The probability that he knows the correct

answer is p, 0 < p < 1. If he does not know the correct answer, he randomly

https://dl.doubtnut.com/l/_o126Pb8ur1Sn
https://dl.doubtnut.com/l/_DJsUpL9sjnYZ
https://dl.doubtnut.com/l/_I1obdIDZAUkJ


ticks one answer. Given that he has answered tha question correctly, the

probabilty that he did not tick the answer randomly, is-

A. 
3p

4p + 3

B. 
5p

3p + 2

C. 
5p

4p + 1

D. 
4p

3p + 1

Answer: A::D

View Text Solution

15. A survey of people in a given region showed that 20% were smokers.

The probablity of death due to lung cancer, given that a person smoked,

was 10 times of probability of death due to lung cancer, given that a

person did not smoke. If the probability of death due to lung cancer in

the ragion is 0.006, what is the probability of death due to lung cancer

given that a person is a smoker?

https://dl.doubtnut.com/l/_I1obdIDZAUkJ
https://dl.doubtnut.com/l/_WThk5rqRI1lf


A. 
1

140

B. 
1
70

C. 
3

140

D. 
1
10

Answer: A::C::D

Watch Video Solution

16. Suppose a machine produces metal parts that contain some defective

parts with probability. How many parts should be produced in order that

the probability of at least one part defective is 1/2 or more?

Given log1095 = 1.977andlog102 = 0.3

A. 11

B. 12

C. 15

D. 14

( )

https://dl.doubtnut.com/l/_WThk5rqRI1lf
https://dl.doubtnut.com/l/_3vsM5zOADy8e


Answer: A::C::D

Watch Video Solution

17. A fair coin is tossed a �xed number of times. If the probability of

getting exactly 3 heads equals the probablity of getting exactly 5 heads,

then the probability of getting exactly one head is-

A. 
1
64

B. 
1
32

C. 
1
16

D. 
1
8

Answer: A::B::C

Watch Video Solution

https://dl.doubtnut.com/l/_3vsM5zOADy8e
https://dl.doubtnut.com/l/_U3ZnzCow6FS4


18. Let A and B be two events such that

P(A ∩ B) =
1
6

, P(A ∪ B) =
31
45

andP
¯

(B) =
7
10

-

A. A and B are independent

B. A and B are mutually exclusive

C. P
A
B

<
1
6

D. P
B
A

<
1
6

Watch Video Solution

( )
( )

19. In a group of 14 males and 6 females, 8 and 3 of the males and the

females respectively are aged above 40 years. The probability that a

person selected at random from the group is aged above 40 years, given

that the selected person is a female is-

A. 
2
7

https://dl.doubtnut.com/l/_JiUU15gj8Iiw
https://dl.doubtnut.com/l/_9gusSj1VCe7D


B. 
1
2

C. 
1
4

D. 
5
6

Answer: A::B

Watch Video Solution

20. If A, B are two events such that P(A ∪ B) ≥
3
4

and
1
8

≤ P(A ∩ B) ≤
3
8

A. P(A) + P(B) ≤
11
8

B. P(A)P(B) ≤
3
8

C. P(A) + P(B) ≥
7
8

D. none of these

Answer: A::B

Watch Video Solution

https://dl.doubtnut.com/l/_9gusSj1VCe7D
https://dl.doubtnut.com/l/_Jwhxytp8Uvss


JEE Main (AIEEE) Archive

1. An equation of a plane parallel to the plane x - 2y + 2z - 5 = 0 and at a

unit distance from the origin is

A. x - 2y + 2z - 1 = 0

B. x - 2y + 2z + 5 = 0

C. x - 2y + 2z - 3 = 0

D. x - 2y + 2z + 1 = 0

Answer: C

Watch Video Solution

2. Let â and b̂ be two unit vectors. If the vectors 

ĉ = â + 2b̂ and d̂ = 5â - 4b̂ are perpendicular to each other, than the

angle between â and b̂ is

A. 
π
3

https://dl.doubtnut.com/l/_OtdeQosqSPpc
https://dl.doubtnut.com/l/_dfQzk60eNOlB


B. 
π
4

C. 
π
6

D. 
π
2

Answer: D

Watch Video Solution

3. Let ABCD be a parallelogram such that 
→
AB = →q,

→
AD =

→
P and ∠BAD be

an acute angle. If →r  is the vector that coincides with the altitude directed

from the vertex B to the side AD, then →r  is given by-

A. →r = →q -
→p. →q
→p. →p

→p

B. →r = - 3→q +
3 →p. →q

→p. →p

→p

C. →r = 3→q -
3 →p. →q

→p. →p

→p

D. →r = - →q +
→p. →q
→p. →p

→p

( )
( )
( )

( )
( )

( )

https://dl.doubtnut.com/l/_dfQzk60eNOlB
https://dl.doubtnut.com/l/_SGv0CokZiPsk


Answer: D

Watch Video Solution

4. If the lines 
x - 1

2
=
y + 1

3
=
z - 1

4
and

x - 3
1

=
y - k

2
=

z
1

 intersect, then k

is equal to-

A. 
9
2

B. 0

C. -1

D. 
2
9

Answer: A

Watch Video Solution

5. Distance between two parallel planes

2x + y + 2z = 8 and 4x + 2y + 4z + 5 = 0 is-

https://dl.doubtnut.com/l/_SGv0CokZiPsk
https://dl.doubtnut.com/l/_No0XB09Vl3rV
https://dl.doubtnut.com/l/_s4QO9TskCbrT


A. 
3
2

B. 
5
2

C. 
7
2

D. 
9
2

Answer: C

Watch Video Solution

6. If the lines 
x - 2

1
=
y - 3

1
=
z - 4
-k

and
x - 1
k

=
y - 4

2
=
z - 5

1
 are coplanar,

then k can have

A. any value

B. exactly one value

C. exactly two value

D. exactly three value

Answer: C

https://dl.doubtnut.com/l/_s4QO9TskCbrT
https://dl.doubtnut.com/l/_cs8Y9x5Eq2X4


Watch Video Solution

7. If the vector 
→
AB = 3î + 4k̂ and

→
AC = 5î - 2ĵ + 4k̂ are the sides of a

triangle ABC, then the length of the median through A is-

A. √18

B. √72

C. √33

D. √45

Answer: C

Watch Video Solution

8. The image of the line 
x - 1

3
=
y - 3

1
=
z - 4
-5

 in the plane 2x - y + z + 3 = 0

is the line-

A. 
x + 3

3
=
y - 5

1
=
z - 2
-5

https://dl.doubtnut.com/l/_cs8Y9x5Eq2X4
https://dl.doubtnut.com/l/_YnEvmHlnx0sC
https://dl.doubtnut.com/l/_SvnNxAeWuxD0


B. 
x + 3

-3
=
y - 5
-1

=
z + 2

5

C. 
x - 3

3
=
y + 5

1
=
z - 2
-5

D. 
x - 3
-3

=
y + 5

-1
=
z - 2

5

Answer: A

Watch Video Solution

9. The angle between the lines whose direction cosines satisfy the

equations l + m + n = 0 and l2 = m2 + n2 is

A. 
π
3

B. 
π
4

C. 
π
6

D. 
π
2

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_SvnNxAeWuxD0
https://dl.doubtnut.com/l/_xrFns1ye5OzV


10. If →a ×
→
b

→
b × →c →c × →a = λ →a

→
b→c 2 then λ is equal to

A. 2

B. 3

C. 0

D. 1

Answer: D

Watch Video Solution

[ ] [ ]

11. The equation of the plane contaning the line

2x - 5y + z = 3, x + y + 4z = 5 and parallel to the plane, x + 3y + 6z = 1 is

A. x + 3y + 6z = 7

B. 2x + 6y + 12z = - 13

C. 2x + 6y + 12z = 13

https://dl.doubtnut.com/l/_xrFns1ye5OzV
https://dl.doubtnut.com/l/_4qENoDCXXBmA
https://dl.doubtnut.com/l/_nbzGUDQOFTxx


D. x + 3y + 6z = - 7

Answer: A

Watch Video Solution

12. The distance of the point (1, 0, 2) from the point of intersection of the

line 
x - 2

3
=
y + 1

4
=
z - 2
12

 and the plane x - y + z = 16 is

A. 3√12

B. 13

C. 2√14

D. 8

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_nbzGUDQOFTxx
https://dl.doubtnut.com/l/_u3WxH54C7Pz9


13. Let →a,
→
b and →c  be three non-zero vectors such that no two of them are

collinear and →a ×
→
b × →c =

1
3

→
b →c →a. If θ is the angle between vector 

→
b and →c , then a value of sinθ is

A. 
2
3

B. 
-2√3

3

C. 
2√2

3

D. 
-√2

3

Answer: C

Watch Video Solution

( ) | | | |

14. The distance of the point (1, - 5, 9) from the plane x - y + z = 5

measured along the line x = y = z is

A. 3√10

https://dl.doubtnut.com/l/_HgOA7XRXI93q
https://dl.doubtnut.com/l/_K3FDgBcCjerV


B. 10√3

C. 
10

√3

D. 
20
3

Answer: B

Watch Video Solution

15. If the line 
x - 3

2 =
y + 2

-1 =
z + 4

3  lies in the plane lx + my - z = 9, then 

l2 + m2 is equal to

A. 26

B. 18

C. 5

D. 2

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_K3FDgBcCjerV
https://dl.doubtnut.com/l/_3GiIxMMGTYcP


16. Let →a.
→
b and →c  be three unit vectors such that 

→a ×
→
b × →c =

√3

2
→
b + →c . If 

→
b is not parallel to →c , then the angle

between →a and
→
b is

A. 
3π
4

B. 
π
2

C. 
2π
3

D. 
5π
6

Answer: D

Watch Video Solution

( ) ( )

17. The shortest distance between the lines

x
2

=
y
2

=
z
1

and
x + 2

-1
=
y - 4

8
=
z - 5

4
 lies in the interval

A. [0, 1)

https://dl.doubtnut.com/l/_3GiIxMMGTYcP
https://dl.doubtnut.com/l/_NPuf4qWy8bu8
https://dl.doubtnut.com/l/_7OWD8n4Y2WSC


B. [1, 2)

C. (2, 3]

D. (3, 4]

Answer: C

Watch Video Solution

18. The distance of the point (1, - 2, 4) from the plane passing through

the point (1, 2, 2) and perpendicular to the planes

x - y + 2z = 3 and 2x - 2y + z + 12 = 0, is-

A. 2√2

B. 2

C. √2

D. 
1

√3

Answer: A

https://dl.doubtnut.com/l/_7OWD8n4Y2WSC
https://dl.doubtnut.com/l/_B94NoVpywqnL


JEE Advanced Archive

Watch Video Solution

19. In a ΔABC, right angled at the vertex A, If the positive vectors of A, B

and C are respectively 3î + ĵ - k̂, - î + 3ĵ + pk̂ and 5î + qĵ - 4k̂, then the

point (p,q) lies on a line-

A. parallel to x-axis

B. parallel to y-axis

C. making an acute angle with the positive direction of x-axis

D. making an obtuse angle with the positive direction of x-axis

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_B94NoVpywqnL
https://dl.doubtnut.com/l/_I6aARL3oh6Lc


1. A line l passing through the origin is perpendicular to the lines 

l1 : (3 + t)î + ( - 1 + 2t)ĵ + (4 + 2t)k̂, - ∞ < t < ∞  

l2 : (3 + 2s)î + (3 + 2s)ĵ + (2 + s)k̂, - ∞ < s < ∞  

Then the coordinate (s) of the point (s) on l2 at a distance of √17 from

the point of intersection of l and l1 is (are)

A. 
7
3

,
7
3

,
5
3

B. ( - 1, - 1, 0)

C. (1, 1, 1)

D. 
7
9

,
7
9

,
8
9

Answer: A::B::D

Watch Video Solution

( )

( )

2. Two lines L1 : x = 5,
y

3 - α
=

z
-2

and L2 : x = α,
y
-1

=
z

2 - α
 are coplanar.

Then α can take value (s)

https://dl.doubtnut.com/l/_EOkFOswCUkDA
https://dl.doubtnut.com/l/_VnEJEdgTzTJQ


A. 1

B. 2

C. 3

D. 4

Answer: A::D

Watch Video Solution

3. Solve:

49 1 6
39 7 4
26 2 3

Watch Video Solution

| |

4. Perpendiculars are drawn from points on the line 
x + 2

2
=
y + 1

-1
=

z
3

 to

the plane x + y + z = 3. The feet of perpendiculars lie on the line

A. 
x
5

=
y - 1

8
=
z - 2
-13

https://dl.doubtnut.com/l/_VnEJEdgTzTJQ
https://dl.doubtnut.com/l/_lxnn7vGDvG5h
https://dl.doubtnut.com/l/_ROG5ck9H60P7


B. 
x
2

=
y - 1

3
=
z - 2
-5

C. 
x
4

=
y - 1

3
=
z - 2
-7

D. 
x
2

=
y - 1
-7

=
z - 2

5

Answer: D

Watch Video Solution

5. Consider th set of eight vectors V = aî + bĵ + ck̂ : a, b, c ∈ { - 1, 1} .

Three non-coplanar vectors can be chosen from V in 2P ways Then p is

Watch Video Solution

{ }

6. Let 
→
PR = 3î + ĵ - 2k̂ and

→
SQ = î - 3ĵ - 4k̂ determine diagonals of

aparallelogram PQRS and 
→
PT = î + 2ĵ + 3k̂ be another vector. Then the

volume of the parallelopiped determined by the vectors 
→
PT,

→
PQ and

→
PS is

A. 5

https://dl.doubtnut.com/l/_ROG5ck9H60P7
https://dl.doubtnut.com/l/_JgCpOMYdU4As
https://dl.doubtnut.com/l/_rnnPzcuEj8vA


B. 20

C. 10

D. 30

Answer: C

Watch Video Solution

7. Find the area enclosed by x
1
3 + y

1
3 = 1 and the co-ordinate axis.

Watch Video Solution

8. From a point P(λ, λ, λ) perpendiculars PQ and PR are drawn respectively

on the lines y = x, z = 1 and y = - x, z = - 1. If P is such that ∠QPR is a

right angle, then the possible value (s) of λ is (are)

A. √2

B. 1

https://dl.doubtnut.com/l/_rnnPzcuEj8vA
https://dl.doubtnut.com/l/_dySQXQuEEHMs
https://dl.doubtnut.com/l/_vYVmVj9PSSr9


C. -1

D. -√2

Answer: C

Watch Video Solution

9. Let →x , →y and →z  be three vectors each of magnitude √2 and the angle

between each pair of them is 
π
3

. If →a is a non-zero vector perpendicular to 

→x and →y × →z and
→
b is a non-zero vector perpendicular to →y and →z × →x ,

then

A. 
→
b =

→
b. →z →z - →x

B. →a = →a. →y →y - →z

C. →a.
→
b = - →a. →y

→
b. →z

D. →a = →a. →y →z - →y

Answer: A::B::C

( ) ( )

( )( )

( )( )
( )( )

https://dl.doubtnut.com/l/_vYVmVj9PSSr9
https://dl.doubtnut.com/l/_a5KO5xDl7VHi


Watch Video Solution

10. Let →a,
→
b and →c  be three non-coplanar unit vectors such that the angle

between every pair of them is 
π
3

. If →a ×
→
b +

→
b × →c = p→a + q

→
b + r→c , where p,

q and r are scalars, then the value of 
p2 + 2q2 + r2

q2  is

Watch Video Solution

11. Di�erentiate tan - 1 1 + ax
1 - ax

 with respect to √1 + a2x2

Watch Video Solution

( )

12. If matrix A is given by A =
3 1
-1 2

 , then �nd k so that A2 = 5A + kI

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_a5KO5xDl7VHi
https://dl.doubtnut.com/l/_KPriY63QEU6t
https://dl.doubtnut.com/l/_DQ1usZ15tTNa
https://dl.doubtnut.com/l/_eUiLrcsexpHG


13. Find the domain of 
1

1 + ln(3x)

Watch Video Solution

14. Suppose that →p, →q and →r  are three non-coplanar vectors in R. Let the

components of a vector →s  along →p, →q and →r  be 4, 3 and 5 respectively. If

the components of this vector

→s along - →p + →q + →r , →p - →q + →r and - →p - →q + →r  are x,y and z

respectively, then the value of 2x + y + z is

Watch Video Solution

( ) ( ) ( )

15. In R, consider the planes P1 : y = 0 and P2 : x + z = 1. Let P3 be a plane,

di�erent from P1 and P2, which passes through the intersection of 

P1 and P2. If the distance of the point (0, 1,1) from P3 is 1 and the distance

of a point (α, β, γ) from P3 is 2, then which of the following relations is

(are) true?

https://dl.doubtnut.com/l/_QkigKIb5KNAq
https://dl.doubtnut.com/l/_YRHUfMinXT2a
https://dl.doubtnut.com/l/_KoHlB3I37kOM


A. 2α + β + 2γ + 2 = 0

B. 2α + β - 2γ - 10 = 0

C. 2α - β + 2γ - 8 = 0

D. 2α - β + 2γ + 4 = 0

Answer: A::B::D

Watch Video Solution

16. In R3, let L be a straight line passing through the origin. Suppose that

all the points on L are at a constant distance from the two planes

P1 : x + 2y - z + 1 = 0 and P2 : 2x - y + z - 1 = 0. Let M be the locus of the

feet of the perpendiculars drawn from the points on L to the plane P1.

Which of the following points lie (s) on M ?

A. 0, -
5
6

,
2
3

B. -
1
6

,
1
3

,
1
6

( )
( )

https://dl.doubtnut.com/l/_KoHlB3I37kOM
https://dl.doubtnut.com/l/_wg4pApwA4BJL


C. -
5
6

, 0,
1
6

D. -
1
3

, 0,
2
3

Answer: A::B::D

Watch Video Solution

( )
( )

17. Let ΔPQR be a triangle. Let →a =
→
QR,

→
b =

→
RP and →c =

→
PQ. If 

→a = 12,
→
b = 4√3 and

→
b. →c = 24, then which of the following is (are)

true?

A. 

→c 2

2
- →a = 12

B. 

→c 2

2
+ →a = 30

C. →a ×
→
b + →c × →a = 48√3

D. →a.
→
b = - 72

Answer: A::C::D

| | | |

| |
| |

| |
| |

| |

https://dl.doubtnut.com/l/_wg4pApwA4BJL
https://dl.doubtnut.com/l/_cBOCaSIBrr77


Watch Video Solution

18. Consider a pyramid OPQRS located in the �rst octant

(x ≥ 0, y ≥ 0, z ≥ 0) with O as origin and OP and OR along the X-axis and

the Y-axis, respectively. The base OPQRS of the pyramid is a square with

OP = 3. The point S is directly above the midpoint T of diagonal OQ such

that TS = 3. Then,

A. the acute angle between OQ and OS is 
π
3

B. the equation of the plane containing the ΔOQS is x - y = 0

C. the length of the perpendicular from P to the plane containing the

ΔOQS is
3

√2

D. the perpendicular distance from O to the straight line containing

RS is 
15
2

Answer: B::C::D

Watch Video Solution

√

https://dl.doubtnut.com/l/_cBOCaSIBrr77
https://dl.doubtnut.com/l/_lgdWVaP2AQYZ


19. Let P be the image of the point (3, 1, 7) with respect to the plane

x - y + z = 3. Then, the equation of the plane passing through P and

containing the straight line 
x
1

=
y
2

=
z
1

 is

A. x + y - 3z = 0

B. 3x + z = 0

C. x - 4y + 7z = 0

D. 2x - y = 0

Answer: C

Watch Video Solution

20. Let û = u1î + u2ĵ + u3k̂ be a unit vector in R3 and ŵ =
1

√6
î + ĵ + 2k̂ .

Given that there exists a vector →v  in R3, such that 

û + →v = 1 and ŵ. û + →v = 1  

Which of the following statement(s) is/are correct ?

( )

| | ( )

https://dl.doubtnut.com/l/_DdBGmOyg9uOO
https://dl.doubtnut.com/l/_f6qtinVKsdIY


A. There is exactly one choice for such →v

B. There are in�nitely many choices from such →v

C. If û lies in the XY plane, then u1 = u2

D. If û lies in the XZ plane then 2 u1 = u3

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

Watch Video Solution

| | | |
| | | |

21. Four persons independently solve a certain problem correctly with

probabilities,
1
2

,
3
4

,
1
4

,
1
8

 Then the probability that problem is solved

correctly by at least one of them is-

A. 
235
256

B. 
21
256

C. 
3

256

D. 
253
256

https://dl.doubtnut.com/l/_f6qtinVKsdIY
https://dl.doubtnut.com/l/_EvbDTuJXz6sw


Answer: A

Watch Video Solution

22. Of the three independent eventsE1, E2 and E3the probability that

onlyE1occurs isβand onlyE3occurs isγ. Let the probabilitypthat none of

the events E1, E2, orE3occurs satisfy the equations

(α - 2β)p = αβ and (β - 3γ)p = 2βγ.  All the given probabilities are assumed

to lie in the interval (0,1).Then
Probability of occurrence ofE1

Probability of occurrence ofE3

Watch Video Solution

23. A box B1 contains 1 white ball 3 red balls and 2 black balls. Another

box B2 contains 2 white balls, 3 red balls and 4 black balls. A third box B3

contains 3 white balls, 4 red balls and 5 black balls. 

(i) If 1 ball is drawn from each of the boxes B1, B2 and B3 the probability

that all 3 drawn balls are of the same colour is-

https://dl.doubtnut.com/l/_EvbDTuJXz6sw
https://dl.doubtnut.com/l/_mJxMFLzTvjBb
https://dl.doubtnut.com/l/_OMov5IsxbEiY


A. 
82
648

B. 
90
648

C. 
558
648

D. 
566
648

Answer: B::D

Watch Video Solution

24. A box B1 contains 1 white ball 3 red balls and 2 black balls. Another

box B2 contains 2 white balls, 3 red balls and 4 black balls. A third box B3

contains 3 white balls, 4 red balls and 5 black balls. 

If 2 balls are drawn (without replacement) from a randomly selected box

and one of the ball is white and the other ball is red the probability that

these 2 balls are drawn from box B2 is-

A. 
116
181

B. 
126
181

https://dl.doubtnut.com/l/_OMov5IsxbEiY
https://dl.doubtnut.com/l/_FrWPJWRVtgHJ


C. 
65
181

D. 
55
181

Answer: A

Watch Video Solution

25. Box 1 contains three cards bearing numbers 1, 2,3, box 2 contains �ve

cards bearing numbers 1,2,3,4,5, and box 3 contains seven card bearing

numbers 1,2,3,4,5,6,7. Acard is drawn from each of the boxes. Let,xi be the

number on the card drawn from the ith box i = 1,2,3.  

The probability that x1 + x2, + x3 is odd,is-

A. 
29
105

B. 
53
105

C. 
57
105

D. 
1
2

Answer: A::C

https://dl.doubtnut.com/l/_FrWPJWRVtgHJ
https://dl.doubtnut.com/l/_5aNCXUUYuMFj


Watch Video Solution

26. Box 1 contains three cards bearing numbers 1, 2,3, box 2 contains �ve

cards bearing numbers 1,2,3,4,5, and box 3 contains seven card bearing

numbers 1,2,3,4,5,6,7. Acard is drawn from each of the boxes. Let,xi be the

number on the card drawn from the ith box i = 1,2,3.  

The probability that x1, x2, x3 are in an arithmetic progression, is-

A. 
9

105

B. 
10
105

C. 
11

105

D. 
7

105

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_5aNCXUUYuMFj
https://dl.doubtnut.com/l/_hx0MF4nuuDpT


27. Three boys and two girls stand in a queue. The probability, that the

number of boys ahead of every girls is at least one more then the number

of girls ahead of her, is-

A. 
1
2

B. 
1
3

C. 
2
3

D. 
3
4

Answer: A::B

Watch Video Solution

28. Let n1andn2 be the number of red and black balls, respectively, in box I.

Let n3andn4 be the number of red black balls, respectively in box II.  

One of the two boxes, box 1 and box II was selected at random and a ball

was found to be rad. if the probability that this red ball was drawn from

box II is 
1
3

 then the correct option (s) with the possible values of correct

https://dl.doubtnut.com/l/_gicX4zNVjRIn
https://dl.doubtnut.com/l/_UgcgLgnixXiF


option (s) with the possible values of correct option (s) with the possible

values of n1, n2, n3andn4is (are)

A. n1 = 3, n2 = 3, n3 = 5, n4 = 15

B. n1 = 3, n2 = 6, n3 = 10, n4 = 50

C. n1 = 8, n2 = 6, n3 = 5, n4 = 20

D. n1 = 6, n2 = 12, n3 = 5, n4 = 20

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

Watch Video Solution

29. Let n1andn2 be the number of red and black balls, respectively, in box I.

Let n3andn4 be the number of red black balls, respectively in box II.  

A ball is drawn at random from box 1 and transferred to box II. If the

probability of drawing a red ball from box 1, after this transfer, is 
1
3

 then

the correct option (s) with the possible values of n1andn2 is (are)-

A. n1 = 4andn2 = 6

https://dl.doubtnut.com/l/_UgcgLgnixXiF
https://dl.doubtnut.com/l/_YyLKaXi70moZ


B. n1 = 2andn2 = 3

C. n1 = 10andn2 = 20

D. n1 = 3andn2 = 6

Answer: A::B::C

Watch Video Solution

30. The minimum number of times a fair coin needs to be tossed, so that

the probability of getting at least two head is at least 0.96, is-

Watch Video Solution

31. A computer producing factory has only two plants T1andT2PlantT1

produces 20% and plant T2 produced 80% of the total computers

produced. 7% of computers produced in the factory turn out to be

defective. It is known that P (computer turns out to be defective, given

that it is produced in plant T1 = 10 P (computer turns out to be defective,

https://dl.doubtnut.com/l/_YyLKaXi70moZ
https://dl.doubtnut.com/l/_9ARjp6mBzwVA
https://dl.doubtnut.com/l/_CKRZDbgMMX1T


given that it is produced in plantT2)where P(E) denptes the probability of

an event E. A computer produced in the factory is randomly selected and

it does not turn out to be defective. Then the probability that it is

produced in plant T2is

A. 
36
73

B. 
47
79

C. 
78
93

D. 
75
83

Answer: A::D

Watch Video Solution

32. Football teams T1andT2 have to play two games against each other. It

is assumed that the outcomes of the two games are independent. The

probabillities of T1 winning, drawing and losing a game against

T2are
1
2

,
1
6

and
1
3

 respectively. Each team gets 3 points for a win 1 point for

a draw and 0 point for a loss in a game. Let X and Y denote the total

https://dl.doubtnut.com/l/_CKRZDbgMMX1T
https://dl.doubtnut.com/l/_vSetlIeabuAI


points scored by teams T1andT2 respectively after two games.  

P(X>Y) is equal to

A. 
1
4

B. 
5
12

C. 
1
2

D. 
7
12

Answer: A::B

Watch Video Solution

33. Football teams T1andT2 have to play two games against each other. It

is assumed that the outcomes of the two games are independent. The

probabillities of T1 winning, drawing and losing a game against

T2are
1
2

,
1
6

and
1
3

 respectively. Each team gets 3 points for a win 1 point for

a draw and 0 point for a loss in a game. Let X and Y denote the total

points scored by teams T1andT2 respectively after two games.  

P(X = Y) is equal to

https://dl.doubtnut.com/l/_vSetlIeabuAI
https://dl.doubtnut.com/l/_r2nSj7sHV9Sn


JEE Main (AIEEE) Archive

A. 
11
36

B. 
1
3

C. 
13
36

D. 
1
2

Answer: A::C

Watch Video Solution

1. Three numbers are chosen at random without replacement from {1,2,3,

…8}. The probability that their minimum is 3, given that their maximum is

6, is-

A. 
1
4

B. 
2
5

C. 
3
8

https://dl.doubtnut.com/l/_r2nSj7sHV9Sn
https://dl.doubtnut.com/l/_m2i06gL7C7nK


D. 
1
5

Answer: A

Watch Video Solution

2. A multiple choice examination has 5 question. Each question has three

alternative answers of which exactly one is correct.The probability that a

student will get 4 or more correct answers just by guessing is-

A. 
17

35

B. 
13

35

C. 
11

35

D. 
10

35

Answer: A::C

Watch Video Solution

https://dl.doubtnut.com/l/_m2i06gL7C7nK
https://dl.doubtnut.com/l/_gCyj3xepVmlE
https://dl.doubtnut.com/l/_aBzUw6gxsinp


3. Let A and B be two events such that

P
¯

(A ∪ B) =
1
6

, P(A ∩ B)andP Ā =
1
4

, whereĀ stands for the complement

of the event A. Then the events A and B are-

A. mutually exclusive and independent

B. equally likely but not independent

C. independent but not equally likely

D. independent and equally likely

Answer: A::B::C

Watch Video Solution

( )

4. If 12 identical balls are to be placed in 3 identical boxes,then the

probability that one of the boxes contains exactly 3 balls is-

A. 220
1
3

12

B. 22
1
3

11

( )
( )

https://dl.doubtnut.com/l/_aBzUw6gxsinp
https://dl.doubtnut.com/l/_h8S8ZUJ7MRpV


C. 
55
3

2
3

11

D. 55
2
3

10

Watch Video Solution

( )
( )

5. Let two fair six faced dice A and B be thrown simultaneously. If E1 is the

event that die A shows up four, E2 is the event that die B shows up two

and E3 is the event that the sum of numbers on both dice is odd, then

which of the following statements is NOT true?

A. E1andE2 are independent

B. E2 andE1 are independent

C. E1 andE3 are independent

D. E1, E2 andE3 are independent

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

Watch Video Solution

https://dl.doubtnut.com/l/_h8S8ZUJ7MRpV
https://dl.doubtnut.com/l/_YKBrBP4Hbo3J


Others

6. If A and B are any two events such that P(A) =
2
5

andP(A ∩ B) =
3
20

 then

the conditional probability P(A /A′ ∪ B′ ) where A denotes the

complement of A is equal to

A. 
1
4

B. 
5
17

C. 
8
17

D. 
11
20

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_YKBrBP4Hbo3J
https://dl.doubtnut.com/l/_fJaXIKoNjRhF


1. If x is real , then �nd the maximum value of 3 - 20x - 25x2 and �nd for

which value of x the expression maximum .

Watch Video Solution

https://dl.doubtnut.com/l/_q0ihg4SRPu7l

