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Mathematics

1. The eqautions of lines  are ,

respectively. Suppose  makes twice as large an angle with the

horizontal (measured counterclockwise from the positive x - axis) as does

 and m = 4n, then the value of  is equal to (where, )

A. 3

B. 

C. 2

L1 and L2 y = mx and y = nx

L1

L2

(m2 + 4n2)

(m2 − 6n2)
n ≠ 0

−3

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_u7rQrDPIVBCk


D. 

Answer: C

Watch Video Solution

−2

2. If  is differentiable at x = 0, then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = {
e2x3 + x

x > 0

ax + b x ≤ 0

a = 1, b = − 1

a = − 1, b = 1

a = 1, b = 1

a = − 1, b = − 1

https://dl.doubtnut.com/l/_u7rQrDPIVBCk
https://dl.doubtnut.com/l/_MLoe5b0E0KoF


3. Let  and , where  is

the root of the equation . and  is positive Then,

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

I1 = ∫
α

0
dx

1 + 2 cos x

1 + ex
I2 = ∫

α

0
dx

1 + ex

1 + 2 cos x
α

2 cos x − ex = 0 α

I1 = I2

I1 > I2

I1 + I2 = 0

I1 < I2

4. A bag contains 5 white, 4 black and 2 red balls. Balls are drawn one by

one without replacement. The probability that the  ball is a red ball, is

A. 

B. 

C. 

5th

2
11

4
11

3

7

https://dl.doubtnut.com/l/_Tv78OHvTrcEs
https://dl.doubtnut.com/l/_7aMryZhUPxdD


D. 

Answer: A

Watch Video Solution

6

11

5. Let L be the line through the intersection of the planes

 and . Then, the equation of the

plane passing through  and perpendiculr to the line L is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3x − y + 2z + 1 = 0 3x − 2y + z = 3

(2, 1, 4)

x + y − z = 2

x + y − z + 1 = 0

x + y + z − 7 = 0

2x − 3y + 4z = 17

https://dl.doubtnut.com/l/_7aMryZhUPxdD
https://dl.doubtnut.com/l/_GE9xifHMjheD
https://dl.doubtnut.com/l/_xl1nVWaWKG3A


6. If the points

are coplanar, then  is equal to

A. 

B. 1

C. 3

D. 5

Answer: B

Watch Video Solution

A(3 − x, 3, 3), B(3, 3 − y, 3), C(3, 3 − y, 3) and C(3, 3, 3 − z)D(2, 2, 2)

+ +
1

x

1

y

1

z

−1

7. For a matrix A, if  and  then 

 is equal to (where, I is the identity matrix of

the same order of matrix A)

A. B

B. A

A2 = A B = I − A

AB + BA + I − (I − A)2

https://dl.doubtnut.com/l/_xl1nVWaWKG3A
https://dl.doubtnut.com/l/_XJBSkbPfVf0H


C. AB

D. I

Answer: B

Watch Video Solution

8. If only the  term in the expansion of  has the greatest

numerical value, then the integral values of x are

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4th (2 + )
10

3π

8

{ − 3, − 2, 2, 3}

{ − 2, − 1, 1, 2}

{ − 3, 3}

{ − 3, − 2, − 1, 0, 1, 2, 3}

https://dl.doubtnut.com/l/_XJBSkbPfVf0H
https://dl.doubtnut.com/l/_ciYaoYVRwvWi
https://dl.doubtnut.com/l/_ud0K8PbxNcd6


9. The number of ways in which letter of the word  can be

arranged, such that no two R's are together, is

A. 160

B. 200

C. 360

D. 900

Answer: D

Watch Video Solution

' ARRANGE'

10. If  and  the roots of the equation , then the sum

of roots of the equation having roots as  and 

 is

A. 1

B. 3

α β x2 − 2x + 3 = 0

α3 − 3α2 + 5α − 2

β3 − β2 + β + 5

https://dl.doubtnut.com/l/_ud0K8PbxNcd6
https://dl.doubtnut.com/l/_rnEsxXMdtozT


C. 5

D. 7

Answer: B

Watch Video Solution

11. In triangle 
 if 

is equal to
2 (b) 3 (c)
4 (d) 5.

A. 2

B. 3

C. 4

D. 5

Answer: B

Watch Video Solution

ABC, sinA cosB = and3tanA = tanB, then cot2 A
1

4

https://dl.doubtnut.com/l/_rnEsxXMdtozT
https://dl.doubtnut.com/l/_tMmwNnttaHnD
https://dl.doubtnut.com/l/_XiXTTD7AE0SM


12. The average weght of the students in a class of 39 students is 40 kg. If

the weight of the teacher is to be included, then the average rises by 

kg. The weight of the teacher is

A. 40.5 kg

B. 50 kg

C. 41 kg

D. 51 kg

Answer: B

Watch Video Solution

1

4

13. If two parabolas  have only one

common point P, then the coordinates of P are

A. 

B. 

y2 = 4a(x − k) and x2 = 4a(y − k)

(2k, 2k)

(k, k)

https://dl.doubtnut.com/l/_XiXTTD7AE0SM
https://dl.doubtnut.com/l/_TyXDjqhBoD5a


C. 

D. 

Answer: A

Watch Video Solution

(a, 2k)

(k, 2a)

14. The locus of a point  moving under the condition that the line

 moving under the condtion that the line  is a

tangent to the hyperbola  is a conic, with eccentricity equal

to

A. 1

B. 2

C. 

D. 

Answer: D

h id l i

P (α, β)

y = ax + β y = αx + β

− = 1
x2

1

y2

b2

1
2

√2

https://dl.doubtnut.com/l/_TyXDjqhBoD5a
https://dl.doubtnut.com/l/_k8uIcW5GOLd8


Watch Video Solution

15. For a complex number Z, if the argument of

 are equal, then the maximum distance of Z

from the x - axis is equal to (where, )

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3 + 3i and (Z − 2)( ¯̄̄Z − 1)

i2 = − 1

 units
(1 + √2)

2

2  units

 units
3

2

 units
(√2 + 2)

2

16. If the function  has a local minimum at 

 and , then the sum of all the possible integral

values of a is

f(x) = x3 − 3ax

x = λ(λ ≥ 4) a ∈ [10, 18]

https://dl.doubtnut.com/l/_k8uIcW5GOLd8
https://dl.doubtnut.com/l/_LDM6LA3nX5Ko
https://dl.doubtnut.com/l/_SodjAMxuJrvW


A. 50

B. 112

C. 51

D. 16

Answer: C

Watch Video Solution

17. If the integral , where ,

then the minimum value of  is (where, c is the

constant of integration)

A. 0

B. 

C. 

D. 

I = ∫ dx = 2x − f(x) + c
2x2

4 + x2
f(2) = π

y = f(x) ∀x ∈ [ − 2, 2]

−π

2π

−4π

https://dl.doubtnut.com/l/_SodjAMxuJrvW
https://dl.doubtnut.com/l/_CFo1WfYdlSHf


Answer: B

Watch Video Solution

18. An isosceles triangle of wood of base 10 feet and height  feet is

placed vertically with its base on the ground and vertex directly above.

The triangle faces the sun whose altitude is . Then, the tangent of the

angle at the apex of the shadow is

A. 80

B. 

C. 

D. 

Answer: B

Watch Video Solution

8

√3

30∘

80

39

89
2

80

217

https://dl.doubtnut.com/l/_CFo1WfYdlSHf
https://dl.doubtnut.com/l/_m3oaqUQ9JmNx


19. The solution of the differential equation

 is (where, c is an arbitrary constant)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

xdy − ydx + 3x2y2ex
3
dx = 0

x = 2yex + c

x = yex
3

+ cy

x = y2ex
3

+ c

xy = ex
3

+ c

20. If

, then x is equal to

A. 0 only

B. 1 only

cot − 1(x − + − …………. . ) + tan− 1(x2 − + − ……
x2

2
x3

4
x4

2
x6

4

https://dl.doubtnut.com/l/_KdJeUfzNu9fb
https://dl.doubtnut.com/l/_y5nSlT7BAEcb


C. 0, 1 both

D. None of these

Answer: B

Watch Video Solution

21. The value of  is equal to

Watch Video Solution

lim
x→ 1

5√x2 − 2 5√x + 1

4(x − 1)
2

22. If A be a square matrix of order 3, such that , then 

 is equal to

Watch Video Solution

|A| = √5

∣∣Adj( − 3A− 2)∣∣

https://dl.doubtnut.com/l/_y5nSlT7BAEcb
https://dl.doubtnut.com/l/_1DfWmvy0BAym
https://dl.doubtnut.com/l/_LNyVFcqDG4vr


23. For the series

if the sum of the first 10 terms is K, then  is equal to

Watch Video Solution

S = 1 + (1 + 2)2 + (1 + 2 + 3)2 + (
1

(1 + 3)

1

(1 + 3 + 5)

1

(1 + 3 + 5 + 7)
4K
101

24. Consider circles  touching both the axes and passing

through  then the x - intercept of the common chord of the circles

is

Watch Video Solution

C1 and C2

(4, 4),

25. The area bounded by  with  is K sq.

units, then  is equal to (where,  is the greatest integer function)

Watch Video Solution

y = min (x, 2 − x) y = (x − 1)
2

[K] [. ]

https://dl.doubtnut.com/l/_HcNLbKejHQeO
https://dl.doubtnut.com/l/_0EeS1avVcX76
https://dl.doubtnut.com/l/_xmgBK6uBjFTo

