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Mathematics

1. Let  


 and 

 be three planes, then the

P1 : 2x + y + z + 1 = 0

P2 : 2x − y + z + 3 = 0

P3 : 2x + 3y + z + 5 = 0

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_o8dIfYDhun4p


distance of the line of intersection of planes

 and  from the plane  is

A.  units

B.  units

C.  units

D.  units

Answer: B

Watch Video Solution

P1 = 0 P2 = 0 P3 = 0

3

√14
6

√14
3

√7
6

√7

https://dl.doubtnut.com/l/_o8dIfYDhun4p


2. The parabolas  and 

 intersect at two distinct

points A and B. If the slope of the tangent at A on

 is same as the slope of the normal at B on ,

then the value of k is equal to

A. 3a

B. 2a

C. a

D. 0

Answer: A

Watch Video Solution

C1 : y2 = 4a(x − a)

C2 : y2 = − 4a(x − k)

C1 C2

https://dl.doubtnut.com/l/_CtSZoUlksTU4


3. Let  be three statements, then 

 is equivalent to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

p, q and r

(p → q) → r

(p ∨ r) ∧ (q ∨ r)

(p ∨ r) ∧ (~q ∨ r)

(p ∧ r) ∨ (q ∨ r)

(p ∨ r) → r

https://dl.doubtnut.com/l/_CtSZoUlksTU4
https://dl.doubtnut.com/l/_M3BoU3x2lWKt
https://dl.doubtnut.com/l/_YaenqRdXM11c


4. Let two sides of a rectangle of area 20 sq. units

are along lines  and , then the

locus of the point of intersection of diagonals is a

A. pair of ellipse

B. pair of straight lines

C. pair of hyperbola having eccentricity

D. pair of hyperbola each having eccentricity 

Answer: D

Watch Video Solution

x − y = 0 x + y = 2

2 and
2

√3

√2

https://dl.doubtnut.com/l/_YaenqRdXM11c
https://dl.doubtnut.com/l/_6l9yHnL4s5Pu


5. Let  where 

are three unit vectors, then sum of all possible

values of  is

A. 10

B. 12

C. 14

D. 16

Answer: C

Watch Video Solution

2
→
a =

→
b ×

→
c + 2

→
b

→
a ,

→
b and

→
c

∣
∣
∣
3
→
a + 4

→
b + 5

→
c

∣
∣
∣

https://dl.doubtnut.com/l/_6l9yHnL4s5Pu


6. If , then the

value of the integral 

 is

A. 0

B. 2

C. 8

D. 10

Answer: C

Watch Video Solution

f(1 + x) = f(1 − x)( ∀x ∈ R)

I = ∫
9

− 7

dx
f(x)

f(x) + f(2 − x)

https://dl.doubtnut.com/l/_WdomkHMaBNgf
https://dl.doubtnut.com/l/_l2X6Q7GDaBWd


7. If  is a real valued function such that 

, then

period of  is

A. 6

B. 12

C. 18

D. 24

Answer: C

Watch Video Solution

f(x)

f(x + 6) − f(x + 3) + f(x) = 0, ∀x ∈ R

f(x)

https://dl.doubtnut.com/l/_l2X6Q7GDaBWd


8. The value of  is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

lim
x→ 0

tan2 3x

√5 − √4 + secx

2√5

−9√5

9√5

−36√5

https://dl.doubtnut.com/l/_Xr7sxlEx5N7J


9. If , the equation 


 

 


has more than two roots for

A. no value of 

B. one value of 

C. two value of 

D. all value of 

Answer: A

Watch Video Solution

−π < θ < π

(cos 3θ + 1)x2 + 2(cos 2θ − 1)x

+(1 − 2 cos θ) = 0

θ

θ

θ

θ

https://dl.doubtnut.com/l/_ybgCQ5wx19Dt


10. If  and 

are the first three terms of an arithmetic

progression, then its fourth term is

A. In 8 - In 3

B. In 3 - In 8

C. In 24

D. 2 In 6

Answer: A

Watch Video Solution

In(2x2 − 5), In(x2 − 1) In(x2 − 3)

https://dl.doubtnut.com/l/_60BnpvrinC8t
https://dl.doubtnut.com/l/_6GeYaIB9I16K


11. Image of line  in the

plane  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

= =
x − 2

3

y − 1

1

z − 1

−4

x + y + z = 7

= =
x − 4

1

y − 3

1

z − 3

1

= =
x − 3

1

y − 4

1

z − 3

1

= =
x − 4

3

y − 3

1

z − 3

−4

= =
x − 3

1

y − 4

1

z − 3

−4

https://dl.doubtnut.com/l/_6GeYaIB9I16K


12. If  and , then 

 is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

π < θ <
3π

2
cos θ = −

3

5

tan( )
θ

4

√5 − 1

2

√5 + 1

2

−√5 − 1

4

−√5 + 1

4

https://dl.doubtnut.com/l/_1NBxyxVIRnsW


13. If the value of integral 

(where, C is the constant of integration), then

 is equal to

A. 1

B. 

C. 

D. 

Answer: B

Watch Video Solution

∫(x + √x2 − 1)
2
dx = ax3 − x + b(x2 − 1) , + C

1
b

a × b

4

9

2

9

4

https://dl.doubtnut.com/l/_gu4Oz4SrYGxO


14. The range of the function  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

sin− 1( )
x2

1 + x2

[ − π/2, π/2]

[0, π/2)

(0, π/2]

( − π/2, π/2)

https://dl.doubtnut.com/l/_VbXrymBha8sx


15. The solution of the differential equation

 is  


(where, c is an arbitary constant). The sum of all

the possible value of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

( )
2

+ 6 = ( )
1

x2

dy

dx

5

x

dy

dx
y = λx2 + c

λ

3
2

5
2

2

5

2

https://dl.doubtnut.com/l/_yZyDf1CMKLuZ


16. The number of tangents with positive slope that

can be drawn from the origin to the curve

 is

A. 0

B. 2

C. 4

D. infinitely many

Answer: D

Watch Video Solution

y = sinx

https://dl.doubtnut.com/l/_Rff8ZfTk90CZ
https://dl.doubtnut.com/l/_NjGSP05GQz0P


17. A
complex number z is said to be unimodular if .

Suppose 
and 
are complex numbers such that 


 is unimodular and 
 is not unimodular.

Then the point 
lies
on a :
(1)
straight line parallel

to x-axis
 (2) straight line parallel to y-axis (3)
 circle

of radius 2
(4) circle of radius 

A. circle of radius 

B. straight line parallel to x-axis

C. straight line parallel to y-axis

D. circle of radius 2

Answer: D

Watch Video Solution

z1 z2

z1 − 2z2

2 − z1z2
z2

z1

√2

√2

https://dl.doubtnut.com/l/_NjGSP05GQz0P


Watch Video Solution

18. Equation of the straight line which meets the

circle  at two points where these

points are at a distance of 2 units from the point

A(2, 2) is

A. 

B. 

C. 

D. 

Answer: B

h id l i

x2 + y2 = 8

x + y = 2

x + y = 3

x + y = 1

x + y = 0

https://dl.doubtnut.com/l/_NjGSP05GQz0P
https://dl.doubtnut.com/l/_FOWrMOzvv5Gi


Watch Video Solution

19.  are n observations such that 

 and  then possible

values of n among the following is

A. 18

B. 20

C. 24

D. 27

Answer: D

Watch Video Solution

Ifx1, x2, .... . xn

n

∑
i= 1

(xi)
2 = 400

n

∑
i= 1

xi = 100

https://dl.doubtnut.com/l/_FOWrMOzvv5Gi
https://dl.doubtnut.com/l/_BouoMGZrQYI0


20. If the system of equation  


 and  has

infinitely many solution, then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x − 2y + 5z = 3

2x − y + z = 1 11x − 7y + pz = q

p + q = 2

p + q = 10

p − q = 2

p − q = 5

https://dl.doubtnut.com/l/_BouoMGZrQYI0
https://dl.doubtnut.com/l/_RiHoK6mnXIZB


21. A term of randomly chosen from the expansion

of . If the probability that it is a

rational term is P, then 420P is euqal to

Watch Video Solution

( 6√4 + )

20
1

4√5

22. If a tangent of slope  of the ellipse

 passes through the point ,

then the value of  is equal to

Watch Video Solution

2

+ = 1
x2

a2

y2

1
( − 2, 0)

a2

https://dl.doubtnut.com/l/_aAPItSTege6B
https://dl.doubtnut.com/l/_NbWBu2YBNggE


23. The number obtained after dividing the number

formed by the last three digits of  by 100 is

Watch Video Solution

17256

24. The area (in sq. units) bounded by

 and the x-axis is

Watch Video Solution

y = 2 − |x − 2|

25. Let  be an equation of a

curve, then the x-intercept of the tangent to this

y = x3 − 6x2 + 9x + 1

https://dl.doubtnut.com/l/_FHu6G0MdoWJi
https://dl.doubtnut.com/l/_XDc4EcXH99d2
https://dl.doubtnut.com/l/_wNQiGhwOPYO1


curve whose slope is least, is

Watch Video Solution

https://dl.doubtnut.com/l/_wNQiGhwOPYO1

