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Mathematics

1. The greatest term in the expansion of , where 

, is

A.  term

B.  term

(3 + 2x)
51

x =
1

5

5th

6th

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_2wv8k3PKdkX5


C.  term

D.  term

Answer: C

Watch Video Solution

7th

9th

2. If  then the value

of  is equal to

A. 2

B. 3

C. 

D. 6

Σn
r= 1tr = n(n + 1)(n + 2), ∀n ≥ 1,

1

6

lim
n→ ∞

Σn
r= 1

1

tr

3

2

https://dl.doubtnut.com/l/_2wv8k3PKdkX5
https://dl.doubtnut.com/l/_uP1I43wGKOY8


Answer: A

Watch Video Solution

3. If , then  is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

< α <
π

2

3π

4
√2 tanα +

1

cos2 α

−1 + tanα

−1 − tanα

1 + tanα

1 − tanα

https://dl.doubtnut.com/l/_uP1I43wGKOY8
https://dl.doubtnut.com/l/_yeNB1A5mtGys
https://dl.doubtnut.com/l/_zcWX6hJFZJyL


4. The sum of all the solutions in  for the equation 

 is

A. 2550

B. 5025

C. 2525

D. 5050

Answer: B

Watch Video Solution

[0, 100]

sinπx + cos πx = 0

5. If

incorrect statement is

f(x) = tan− 1( ) + tan− 1( )( ∀x ≥ e)
ln(e/x3)

ln(ex3)

ln(e4x3)

ln(e/x12)

https://dl.doubtnut.com/l/_zcWX6hJFZJyL
https://dl.doubtnut.com/l/_1rVfhzhIqIIV


A.  is a constant function

B. 

C.  is an even function

D. 

Answer: D

Watch Video Solution

f(x)

f(x) ≥ 0

f(x)

f(x) ≥ π

6. The function  is not defined at 

. The value of  such that f is continuous at 

 is

A. 

B. 

f(x) = (sinx)tan2 x

x =
π

2
f( )

π

2

x =
π

2

√e

1

√e

https://dl.doubtnut.com/l/_1rVfhzhIqIIV
https://dl.doubtnut.com/l/_EWlybsOQwKnb


C. 2

D. None of these

Answer: B

Watch Video Solution

7. Which of the following statements is not a tautology?

A. 

B. 

C. 

D. 

Answer: D

(p ∧ q ∧ r) ⇒ (~p ∨ ~q ∨ r)

(p ∧ q ∧ r) ⇒ ((~p ∧ ~q) ∨ r)

(p ∧ ~q ∧ r) ⇒ (~p ∨ q ∨ r)

(p ∧ q ∧ ~r) ⇒ r

https://dl.doubtnut.com/l/_EWlybsOQwKnb
https://dl.doubtnut.com/l/_zLm7wj6966O6


Watch Video Solution

8. The area between the curves  and  is 

square units, then the value of  is equal to

A. 28

B. 30

C. 32

D. 36

Answer: C

Watch Video Solution

x = 4y − y2 0 λ

3λ

https://dl.doubtnut.com/l/_zLm7wj6966O6
https://dl.doubtnut.com/l/_iIjT4D4JaZ2u


9. If , then the value of  is

equal to

A. 1

B. 2

C. 

D. 

Answer: B

Watch Video Solution

In = ∫
2

0

2dx

(1 − xn)
lim
n→ ∞

In

1
2

1

3

10. The solution of the differential equation

 is (where,  and C is(1 − x2) − xy = 1
dy

dx
|x| < 1, x ∈ R

https://dl.doubtnut.com/l/_OgRuOhMoUSzF
https://dl.doubtnut.com/l/_PeFRCj9iCsCv


an arbitrary constant)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

y(1 − x2) = tan− 1 x + C

y√1 − x2 = tan− 1 x + C

y√1 − x2 = sin− 1(x) + C

y. (1 − x2) = sin− 1 x + C

11. The maximum value of  in the

interval  is

A. 

f(x) =
sin 2x

sinx + cos x

(0, )
π

2

√2

https://dl.doubtnut.com/l/_PeFRCj9iCsCv
https://dl.doubtnut.com/l/_WPGWzT2LFj2X


B. 

C. 1

D. 

Answer: B

Watch Video Solution

1

√2

1

2

12. The integral  is equal to (where

C is the constant of integration)

A. 

B. 

C. 

∫ dx
1

(1 + √x)√x − x2

+ C
√x + 1

√1 − x

2( ) + C
√x − 1

√1 + x

2( ) + C
√x − 1

√1 − x

https://dl.doubtnut.com/l/_WPGWzT2LFj2X
https://dl.doubtnut.com/l/_AQ5mZoXyUi0m


D. 

Answer: C

Watch Video Solution

+ C
√x + 1

√1 + x

13. Let 

be two lines. The foot of perpendicular drawn from the

origin  on  is A. If the equation of a

plane containing the line  and perpendicular to OA is 

, then the value of  is equal to

A. 10

B. 

C. 12

L1 : x = y = z and L2 = x − 1 = y − 2 = z − 3

O(0, 0, 0) L1  to L2

L1

10x + by + cz = d b + c + d

−10

https://dl.doubtnut.com/l/_AQ5mZoXyUi0m
https://dl.doubtnut.com/l/_GYW3XlFl35SH


D. 

Answer: B

Watch Video Solution

−7

14. If  are three vectors, such that 

 and

the angle between  is , then the value of 

 is equal to

A. 

B. 

C. 

D. 5

→
a ,

→
b and

→
c

∣
∣
→
a ∣

∣ = 2,
∣
∣
∣

→
b

∣
∣
∣

= 3, ∣
∣
→
c ∣

∣ = 4,
→
a .

→
c = 0,

→
a .

→
b = 0

→
b and

→
c

π

3
∣
∣
∣
→
a × (2

→
b − 3

→
c )

∣
∣
∣

12√3

6√3

3√3

https://dl.doubtnut.com/l/_GYW3XlFl35SH
https://dl.doubtnut.com/l/_19mWpjISY7kH


Answer: A

Watch Video Solution

15. If  is a skew symmetric matrix of order ,  is a 

column matrix and , then which of the

following is false?

A. C is singular

B. C is non singular

C. C is a symmetric matrix

D. C is a skew symmetric matrix

Answer: B

Watch Video Solution

A 3 B 3 × 1

C = BTAB

https://dl.doubtnut.com/l/_19mWpjISY7kH
https://dl.doubtnut.com/l/_qQfquWxzCaeu


16. Let  are the probabilities of a student

passing three independent exams A, B and C respectively. If

 are the roots of equation 

, then the probability that the

student passes in exactly one of A, B and C is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

P1, P2 and P3

P1, P2 and P3

20x3 − 27x2 + 14x − 2 = 0

3

20

7
20

1

4

1

5

https://dl.doubtnut.com/l/_qQfquWxzCaeu
https://dl.doubtnut.com/l/_w5CeetgJA33s


17. Let 
 be the

vertices of a triangle. Find the point 
in the interior of the

triangle such that 
is an equilateral triangle.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A ≡ (6, 7), B ≡ (2, 3)andC ≡ ( − 2, 1)

P

PBC

( − √3, 2 + 2√3)

(√3, 2 + 2√3)

(√3, 2 − 2√3)

( − √3, 2 − 2√3)

18. If the chord of contact of the tangents from the point

 to the circle  is a tangent to the circle (α, β) x2 + y2 = r2
1

https://dl.doubtnut.com/l/_v52GwWWFgp6M
https://dl.doubtnut.com/l/_xNVDKRQ2YgBL


, then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(x − a)2 + (y − b)2 = r2
2

r2
2(α

2 + β2) = (r2
1 − aα − bβ)

2

r2
2(α

2 + β2) = (r2
1 + aα = bβ)

2

r2
2(α

2 + β2) = (r2
1 − aα + bβ)

2

r2
2(α

2 + β2) = (r2
1 + aα + bβ)

2

19. Tangents are drawn at the end points of a normal chord

of the parabola . The locus of their point of

intersection is

A. 

y2 = 4ax

(x − 2a)y2 + 4a3 = 0

https://dl.doubtnut.com/l/_xNVDKRQ2YgBL
https://dl.doubtnut.com/l/_Riq8DfYACJbC


B. 

C. 

D. 

Answer: D

Watch Video Solution

(x − 2a)y2 − 4a3 = 0

(x + 2a)y2 − 4a3 = 0

(x + 2a)y2 + 4a3 = 0

20. Find the value of k for which the point  on the

ellipse , which is nearest to the line 

A. 

B. 

C. 

P (2, k)

x2 + 2y2 = 6

x + y = 7

(√2, √2)

( − 2, − 1)

(√5, )
1

√2

https://dl.doubtnut.com/l/_Riq8DfYACJbC
https://dl.doubtnut.com/l/_YWn8c3413Lsz


D. 

Answer: D

Watch Video Solution

(2, 1)

21. The value of  is equal to

Watch Video Solution

lim
x→ 1

5√x2 − 2 5√x + 1

(x − 1)
2

22. Let matrix , where . If 

, then the number of such

matrices A is equal to (where,  represents determinant

of a matrix M)

A =
⎡
⎢
⎣

x y −z

1 2 3

1 1 2

⎤
⎥
⎦

x, y, z ∈ N

|adj(adj(adj(adjA)))| = 48.516

|M|

https://dl.doubtnut.com/l/_YWn8c3413Lsz
https://dl.doubtnut.com/l/_0JF5c1RESKso
https://dl.doubtnut.com/l/_WCZdBgiGcUbh


Watch Video Solution

23. If m numer of integers greater than 7000 can be formed

with the digits 3, 5, 7, 8 and 9, such that no digit is being

repeated, then the value of  is

Watch Video Solution

m

100

24. Let  and  be two complex

numbers, such that  and  Then,

the number of ordered pairs (z, w) is equal to (where,

)

Watch Video Solution

z = x + iy w = u + iv

|z| = |w| = 1 z2 + w2 = 1.

x, y, u, v ∈ R and i2 = − 1

https://dl.doubtnut.com/l/_WCZdBgiGcUbh
https://dl.doubtnut.com/l/_O8DlMxXLN1Wt
https://dl.doubtnut.com/l/_fmD7KPLQ7RZO
https://dl.doubtnut.com/l/_VJ5H425VUQMi


25. A survey shows that  students like mathematics,

whereas  like chemistry. If  students like both the

subjects, then the maximum value of x is

Watch Video Solution

69 %

75 % x %

https://dl.doubtnut.com/l/_VJ5H425VUQMi

