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Mathematics

1. Three balls are marked with 2, 4 and 6. They are placed in a

box and a ball is drawn, its number is noted and the ball

drawn is returned to the box. The process is repeated two

more times. If the probability to the sum of all three

numbers is 12 is , then  is equal toλ 108λ

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_jVUJ5eAQhIIJ


A. 28

B. 14

C. 20

D. 10

Answer: A

Watch Video Solution

2. The number of  matrices A with real entries, such

that  and , is equal to

A. 0

B. 1

C. 2

2 × 2

A + AT = 3I AAT = 5I

https://dl.doubtnut.com/l/_jVUJ5eAQhIIJ
https://dl.doubtnut.com/l/_fLGsaK9Rs2r9


D. infinite

Answer: C

Watch Video Solution

3. The sum of the intercepts of the plane on the coordinate

axes, passing through the intersection of the planes

 and  and

parallel to the line , is

A. 

B. 

C. 

D. 

2x + 3y + 3z − 5 = 0 2x − 5y + 3z + 1 = 0

= =
x − 1

2

y − 2

−5

z − 3

−7

2

5

11

105

11

102

3

101

https://dl.doubtnut.com/l/_fLGsaK9Rs2r9
https://dl.doubtnut.com/l/_8BuYwtskcxQp


Answer: C

Watch Video Solution

4. If , then  is equal to

A. 0

B. 2

C. 4

D. 8

Answer: B

Watch Video Solution

Ar = [
2 3

]

1

r ( r+ 1 )

1

3r lim
n→ ∞

Σn
r= 1|Ar|

https://dl.doubtnut.com/l/_8BuYwtskcxQp
https://dl.doubtnut.com/l/_O7c7QXGNIIsi
https://dl.doubtnut.com/l/_e8SXKu8ZvvEO


5. The solution of the equation 

is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

cos − 1 x + cos − 1 2x =
2π

3

x = ±
√3

√28

x = ±
√3

√26

x = ±
1

√2

x = ±
√3

√38

6. Negation of ''Monu is in class X or Anu is in class XII'' is

A. Monu is not in class X and Anu is in class XII

https://dl.doubtnut.com/l/_e8SXKu8ZvvEO
https://dl.doubtnut.com/l/_knjb1berzif1


B. Monu is not in class X and Anu is not in class XII

C. Either Monu is not in class X or Anu is not in class XII

D. None of these

Answer: B

Watch Video Solution

7. The value of  is equal to

A. 

B. 

C. 

D. 

lim
x→ 0

(cos x + sin bx)
a
x

e−ab

eab
2

eab

e− b2a

https://dl.doubtnut.com/l/_knjb1berzif1
https://dl.doubtnut.com/l/_ucjRgdZ7spsz


Answer: C

Watch Video Solution

8. If  then is equal to (where k is

some integer and [.] denotes greatest integer function)

Watch Video Solution

f(x) = [x]tan(πx) f' (k+ )

9. Consider the integrals

.

Then, the integral  is equal to (where, c is the

constant of integration)

A. 

I = ∫ dx and J = ∫ dx
sinx

3 cos x + 4 sinx

cos x

3 cos x + 4 sinx

4J − 3J

ln|2 cos x − 4 sinx| + c

https://dl.doubtnut.com/l/_ucjRgdZ7spsz
https://dl.doubtnut.com/l/_z3904PyyH1BM
https://dl.doubtnut.com/l/_pwLhFs7jWEk9


B. 

C. 

D. 

Answer: B

Watch Video Solution

ln|3 cos x + 4 sinx| + c

ln|3 sinx + 4 cos x| + c

ln|3 sinx − 4 cos x| + c

10. If the area bounded by  from x = 0

to is k square units, then the maximum value of 

 is 

A. 2

B. 

C. 4

f(x) = tan3 x + tanx

x =
π

4

g(x) = k sinx (∀x ∈ [0, ])
π

4

1

2√2

https://dl.doubtnut.com/l/_pwLhFs7jWEk9
https://dl.doubtnut.com/l/_VaRaMPtyHUHZ


D. 8

Answer: B

Watch Video Solution

11. For the function

, which of the

following is true?

A. Greatest value of the function is 

B. Greatest value of the function is 4

C. Rolle's Theorem is applicable to 

D. LMVT is not applicable to f(x) in 

Answer: B

f(x) = sin3 x − 3 sinx + 4 ∀x ∈ [0, ]
π

2

2π

f(x)  in x ∈ [0, ]
π

2

x ∈ [0, ]
π

2

https://dl.doubtnut.com/l/_VaRaMPtyHUHZ
https://dl.doubtnut.com/l/_4aDrVBsbJ38W


Watch Video Solution

12. The curve satisfying the differential equation

 C is the

constant of integration is .

Then, the value of  is

A. 1

B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

sin(x3)eydy + 3x2 cos(x3)eydx = x sin(x2)dx

λ sin(x3)ey + cos(x2) = C

λ

https://dl.doubtnut.com/l/_4aDrVBsbJ38W
https://dl.doubtnut.com/l/_vJXmFoqtIS2G


13. A possible three digit even number which can be formed

with the condition that If 5 is one of the digit, then 7 is next

digit is :

A. 5

B. 325

C. 345

D. 265

Answer: D

Watch Video Solution

14. The discriminant of the quadratic

 terms (2x + 1)2 + (3x + 2)2 + (4x + 3)2 + …. n

https://dl.doubtnut.com/l/_NuoYssO9Cmpa
https://dl.doubtnut.com/l/_88VPZG7vNCXR


 is

A. positive

B. zero

C. negative

D. depends on n

Answer: C

Watch Video Solution

= 0, ∀n > 3, x ∈ R

15. Simplify

A. 

B. 

P = + + .... +
1

2√1 + √2

1

3√2 + 2√3

1

100√99 + 99√100

1

10

3

10

https://dl.doubtnut.com/l/_88VPZG7vNCXR
https://dl.doubtnut.com/l/_OrE04cRXB3hH


C. 

D. 

Answer: C

Watch Video Solution

9

10

1

2

16. The general solution of the equation

 is equal to : 


(where )

A. 

B. 

C. 

D. 

sin2 x + cos2 3x = 1

n ∈ I

x =
nπ

3

x = nπ +
π

4

x =
nπ

4

x = nπ +
π

2

https://dl.doubtnut.com/l/_OrE04cRXB3hH
https://dl.doubtnut.com/l/_Yzexz4Uregrp


Answer: C

Watch Video Solution

17. The line  passes through the point (13,

32) and is parallel to  Then, the distance

between  is

A.  units

B.  units

C.  units

D.  units

Answer: C

Watch Video Solution

L1 : + = 1
x

5

y

b

L2 : + = 1.
x

c

y

3

L1 and L2

17

√15

23

√17
23

√17
23

√15

https://dl.doubtnut.com/l/_Yzexz4Uregrp
https://dl.doubtnut.com/l/_UPlm2oJVwX9q


18.  are fixed points having co-ordinates  and 

 respectively. If the vertical angle is ,

thenthe locus of the centroid of the triangle  has the

equation :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

B&C (3, 0)

( − 3, 0) BAC 90∘

ABC

x2 + y2 = 1

x2 + y2 = 2

9(x2 + y2) = 1

9(x2 + y2) = 4

https://dl.doubtnut.com/l/_UPlm2oJVwX9q
https://dl.doubtnut.com/l/_I9QT66SR7urX


19. The product of the slopes of the common tangents of

the ellipse  and the parabola 

 is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x2 + 4y2 = 16

y2 − 4x − 4 = 0

−
1

15

1

16

−
1

3

−
1

2

20. For a complex number Z, if

, then the maximum value of|Z − i| ≤ 2 and Z1 = 5 + 3i

https://dl.doubtnut.com/l/_qLgsg8vEL7o2
https://dl.doubtnut.com/l/_yjYwJyRv70or


 is (where, )

A. 

B. 

C. 7

D. 

Answer: C

Watch Video Solution

|iZ + Z1| i2 = − 1

7 + √13

7 + √12

√34 − 2

21. Consider a parabola  with vertex at A and focus

at S. PQ is a chord of the parabola which is normal at point

P. If the abscissa and the ordinate of the point P are equal,

then the square of the length of the diameter of the

circumcircle of triangle PSQ is

y2 = 4x

https://dl.doubtnut.com/l/_yjYwJyRv70or
https://dl.doubtnut.com/l/_vC6cMSK2XxiH


Watch Video Solution

22. if  where 

then find the least value of 

Watch Video Solution

∑ ⋅ 100Ck =
k

k + 1

a ⋅ 2100 + b

c
a, b, c ∈ N

a + b + c

23. The value of the integral  is

equal to

Watch Video Solution

I = ∫
0

dx

π

2 sin3 x − cos3 x

1 + sin6 x cos6 x

24. If , then the value of  is

equal to

√x + y + √y − x = 2
d2y

dx2

https://dl.doubtnut.com/l/_vC6cMSK2XxiH
https://dl.doubtnut.com/l/_GfSYGFT6Z1o5
https://dl.doubtnut.com/l/_uq6cg8ztrefh
https://dl.doubtnut.com/l/_BPLljyUwSHGD


Watch Video Solution

25. Let  are vectors such that 

. If 

, then  is equal to

Watch Video Solution

→
a and

→
b

∣
∣
→
a ∣

∣ = 2,
∣
∣
∣

→
b

∣
∣
∣

= 3 and
→
a .

→
b = 4

→
c = (3

→
a ×

→
b ) − 4

→
b ∣

∣
→
c ∣

∣

https://dl.doubtnut.com/l/_BPLljyUwSHGD
https://dl.doubtnut.com/l/_vj1GULGJHcWs

