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Mathematics

1. If the area covered by  and  from  is

ln (a) sq. units, then  is equal to

A. 

B. 

C. 1

D. e

Answer: B

y =
2

x
y =

2

2x − 1
x = 1 or x = e

(2e − 1)2
a2

e

2

e4

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_XZw4UjdZKZ7d


Watch Video Solution

2. If  are real numbers satisfying the condition  then

the roots of the quadratic equation  are

A. Positive

B. Negative

C. real and equal

D. distinct but not imaginary

Answer: D

Watch Video Solution

a, b, c a + b + c = 0

3ax2 + 5bx + 7c = 0

3. The inde�nite integral  simpli�es to

(where c is an integration constant)

A. 

I = ∫ dx
(sin2 x − cos2 x)

2019

(sinx)
2021

(cos x)
2021

+ c
(sin2 x − cos2 x)

2020

2020

https://dl.doubtnut.com/l/_XZw4UjdZKZ7d
https://dl.doubtnut.com/l/_82t4jrV6e102
https://dl.doubtnut.com/l/_d4zfL42rAeMa


B. 

C. 

D. 

Answer: B

Watch Video Solution

+ c
(tanx − cot x)

2020

2020

+ c
(sinx − cos x)2020

2020

+ c
(tan2 x + cot2 x)

2020

2020

4. Coe�cient of  in the expansion of 

, where  is

A. 

B. 

C. 

D. 

Answer: B

αt

(α + p)m− 1 + (α + p)m− 2(α + q) + (α + p)m− 3(α + q)2 + ……. + (α +

α ≠ − q and p ≠ q

mCt(tt − qt)

p − q
mCt(pm− 1 − qm− 1)

p − q

mCt(pt − qt)

p − q

mCt(pm− t + qm− t)

p − q

https://dl.doubtnut.com/l/_d4zfL42rAeMa
https://dl.doubtnut.com/l/_xMUOunGSgIBx


Watch Video Solution

5. The solution of the di�erential equation  is (where c is

an arbitrary constant)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

=
dy

dx

2x − y

x − 6y

4xy = x2 − 3y + c

2xy = x2 + 3y2 + c

xy = x2 + 3y2 + c

xy = x2 + c

6. Let  be three positive numbers which are in geometric

progression with common ratio r. The inequality  holds

true if r is equal to

a1, a2, a3

a3 > a2 + 2a1

https://dl.doubtnut.com/l/_xMUOunGSgIBx
https://dl.doubtnut.com/l/_mscMqh4mPmfW
https://dl.doubtnut.com/l/_27ALc8d0dOKz


A. 2

B. 1.5

C. 0.5

D. 2.5

Answer: D

Watch Video Solution

7. The arithmetic mean of the numbers

A. 

B. 

C. 

D. 

Answer: B

2sin 2∘ , 4sin 4∘ , 6sin 6∘ , …………. 178sin 178∘ , 180sin 180∘

sin 1∘

cot 1∘

tan 1∘

cos 1∘

https://dl.doubtnut.com/l/_27ALc8d0dOKz
https://dl.doubtnut.com/l/_tEby87wzWlWs


Watch Video Solution

8. If PQ is the focal chord of the parabola  is ,

then the ordinate of the point of intersection of the tangents at P and Q

is

A. 

B. 

C. 4

D. 

Answer: A

Watch Video Solution

y2 = − x and P ( − 4, 2)

15

16

7
8

17
18

9. Consider  where  denotes the

greatest integer function. If  is continuous at  then the value

of  is equal to

f(x) = {
[x] + [ − x] x ≠ 2

λ x = 2
[. ]

f(x) x = 2

λ

https://dl.doubtnut.com/l/_tEby87wzWlWs
https://dl.doubtnut.com/l/_mlNS40OPYysi
https://dl.doubtnut.com/l/_73qZcbiaXqUO


A. 

B. 0

C. 1

D. No value of possible

Answer: A

Watch Video Solution

−1

10. Consider the statement p : If a hexagon is regular than all its sides

and angles are equal. The contrapositive of statement p is

A. If all sides and angles of a hexagon are not equal then it is not

regular

B. If all sides and angles of a hexagon are equal then it is regular

C. If all sides and angles of a hexagon are not equal then it is regular

D. If all sides and angles of a hexagon are equal then it is not regular

https://dl.doubtnut.com/l/_73qZcbiaXqUO
https://dl.doubtnut.com/l/_gzHgsSNZ39My


Answer: A

Watch Video Solution

11. If , then x is

A. 1

B. 

C. 0

D. 

Answer: B

Watch Video Solution

sin(cot − 1(1 − x)) = cos(tan− 1( − x))

1

2

−
1

2

12. A circle  has radius 2 units and a circles  has radius 3 units. The

distance between the centres of  and  is 7 units. If two points, one

tangent to both circles and the other passing through the centre of both

C1 C2

C1 C2

https://dl.doubtnut.com/l/_gzHgsSNZ39My
https://dl.doubtnut.com/l/_K7pWqcpT9lzp
https://dl.doubtnut.com/l/_fBTu87AriGP5


circles, intersect at point P which lies between the centers of ,

then the distance between P and the centre of  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

C1 and C2

C2

 units
9

4

 units
7
3

 units
21

5

 units
14
5

13. The number of values of x in the interval  satisfying the

equation  is

A. 0

B. 5

C. 4

[0, 3π]

3 sin2 x − 7 sinx + 2 = 0

https://dl.doubtnut.com/l/_fBTu87AriGP5
https://dl.doubtnut.com/l/_ooyuQ3HgcLW4


D. 10

Answer: C

Watch Video Solution

14. From the point  pair of tangents PA and PB are drawn to the

ellipse . If AB intersects y - axis at C and x - axis at D, then

OC. OD is equal to (where O is the origin)

A. 9

B. 18

C. 8

D. 12

Answer: D

Watch Video Solution

P (3, 4)

+ = 1
x2

16

y2

9

https://dl.doubtnut.com/l/_ooyuQ3HgcLW4
https://dl.doubtnut.com/l/_tLg04mHXE7rJ
https://dl.doubtnut.com/l/_mbPEnKNeSrTD


15. For two non - zero complex numbers A and B, if

, then

A. A is purely real

B. B is purely real

C. 

D. 

Answer: C

Watch Video Solution

A + = ¯̄̄A and + B = ¯̄̄B
1

B

1

A

|AB| =
1
2

|A| = |B|

16. The value of the determinant  is

equal to

A. 

B. 

C. 

Δ =

∣
∣ 
∣ 
∣
∣

√13 + √3 2√5 √5

√15 + √26 5 √10

3 + √65 √15 5

∣
∣ 
∣ 
∣
∣

15√2 − 25√3

25√3 − 15√2

3√5

https://dl.doubtnut.com/l/_mbPEnKNeSrTD
https://dl.doubtnut.com/l/_LQpn2d72EqbR


D. 

Answer: A

Watch Video Solution

−15√2 + 7√3

17. Two dice are thrown at a time, the probability that the absolute value

of the di�erence of number on dice is 3, is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

3

4

5

6

2

7

1

6

https://dl.doubtnut.com/l/_LQpn2d72EqbR
https://dl.doubtnut.com/l/_4X06oC88n3ju


18. Let  be three non - zero, non - coplanar vectors and 

 be three vectors given by 

. If the volume of parallelepiped determined by  is  cubic

units and volume of tetrahedron determined by  is  cubic

units, then  is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

→
a ,

→
b ,

→
c

→
p ,

→
q ,

→
r

→
p =

→
a + 2

→
b − 2

→
c ,

→
q = 3

→
a +

→
b − 3

→
c and

→
r =

→
a − 4

→
b + 4

→
c

→
a ,

→
b and

→
c v1

→
p ,

→
q and

→
r v2

v1

v2

1

3

3

4

1

4

1
2

19. The number of matrices X with entries  for which the sum of

all the principal diagonal elements of  is 28 (where  is the

{0, 2, 3}

X. XT XT

https://dl.doubtnut.com/l/_WHv0jWMe6lgF
https://dl.doubtnut.com/l/_HdOt6M1H6P2n


transpose matrix of X), is

A. 12

B. 18

C. 36

D. 44

Answer: C

Watch Video Solution

20. Let 

Then the positive di�erence between the least value and the local

maximum value of the function is (where sgn (f(x)) represents the signum

function)

A. 7

B. 8

C. 9

f(x) = 2 tan3 x − 6 tan2 x + 1 + sgn(ex), ∀x ∈ [ − , ],
π

4

π

4

https://dl.doubtnut.com/l/_HdOt6M1H6P2n
https://dl.doubtnut.com/l/_CtqaEGJuGhAk


D. 10

Answer: B

Watch Video Solution

21. If the integral , then the value

of  is equal to (where  is the greatest integer function)

Watch Video Solution

I = ∫
π

0

= dx, ∀x ≠
sec− 1(secx)

1 + tan8 x

π

2

[I] [. ]

22. The value of  is equal to

Watch Video Solution

lim
x→ 0

+ lim
x→ 2

log(1 + 2x)

5x
x4 − 24

x − 2

23. The sum of square of the abscissas fo all the points on the line

 that lie at a unit distance from the line  is

Watch Video Solution

x + y = 4 4x + 3y − 10 = 0

https://dl.doubtnut.com/l/_CtqaEGJuGhAk
https://dl.doubtnut.com/l/_8lbxVqJFW6fR
https://dl.doubtnut.com/l/_vQplifR5PzdD
https://dl.doubtnut.com/l/_khXIC1wXOLMJ


24. The line  makes an isosceles triangle with the planes

 then the value of  is-

Watch Video Solution

= =
x

k

y

2
z

−12

2x + y + 3z − 1 = 0 and x + 2y − 3z − 1 = 0 k

25. If the total number of ways of selecting two numbers from the set

 such that their sum is divisible by 3 is k, then

 is

Watch Video Solution

{1, 2, 3, ………. . , 89, 90}

k

500

https://dl.doubtnut.com/l/_khXIC1wXOLMJ
https://dl.doubtnut.com/l/_GXEAyg6mSsZi
https://dl.doubtnut.com/l/_EBDLmt2iiBfD

