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Mathematics

1. A straight line  with equation  meets

the circle with equation  at B in the �rst

quadrant. A line through B, perpendiclar to  cuts the x -

axis and y - axis at P and Q respectively. The area (in sq.

units) of the triangle OPQ is (where, O is the origin)

l1 x − 2y + 10 = 0

x2 + y2 = 100

l1

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_6uUF0YYfnynW


A. 120

B. 150

C. 100

D. 125

Answer: C

Watch Video Solution

2. Let

and  are three lines

intersecting each other at the point  and a given plane at 

 respectively, such that 

L1 : = = , L2 : = =
x − 2

2

y − 3

−1

z − 1

3

x − 2

−1

y − 3

3

z − 1
5
3

L3 : = =
x − 2

−32

y − 3

−19

z − 1

15

P

A, B, C

https://dl.doubtnut.com/l/_6uUF0YYfnynW
https://dl.doubtnut.com/l/_icCn1bufbKiR


 The volume ( in cubic units) of

the tetrahedron  is

A. 2

B. 18

C. 6

D. 10

Answer: C

Watch Video Solution

PA = 2, PB = 3, PC = 6.

PABC

3. The area bounded by  with the x - axis from 

 to  is k square units, then 4k is equal to

A. 1

y = ||x| − 1|

x = 0 x = 1

https://dl.doubtnut.com/l/_icCn1bufbKiR
https://dl.doubtnut.com/l/_liC7rIIP3PYe


B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

4. If z is a complex number satisfying the equation

 and , then the locus traced by

 in the complex plane is

A. 

B. 

C. 

|z − (1 + i)|2 = 2 ω =
2

z

'ω'

x − y − 1 = 0

x + y − 1 = 0

x − y + z = 0

https://dl.doubtnut.com/l/_liC7rIIP3PYe
https://dl.doubtnut.com/l/_FscWcxbIueAj


D. 

Answer: A

Watch Video Solution

x + 2y + 1 = 0

5. The number of ways of arranging 18 boys such that 3

particular boys are always separate is equal to

A. 

B. 

C. 

D. 

Answer: C

h id l i

18! − 16!3!

16!17P3

15!16P13

17!17P3

https://dl.doubtnut.com/l/_FscWcxbIueAj
https://dl.doubtnut.com/l/_d1gP2icOnkgM


Watch Video Solution

6. If , then the

value of S is equal to

A. 9

B. 99

C. 999

D. 9999

Answer: A

Watch Video Solution

S =
9999

∑
n= 1

1

(√n + √n + 1)( 4√n + 4√n + 1)

https://dl.doubtnut.com/l/_d1gP2icOnkgM
https://dl.doubtnut.com/l/_QzAKkRieCpOK


7. Find the number of solution of the equation

 in .

A. 2

B. 4

C. 6

D. 8

Answer: C

Watch Video Solution

cot2(sinx + 3) = 1 [0, 3π]

8. A special fair cubic die is rolled which has one blue side,

two red sides and three yellow sides. The result is the

colour of the top side after the die is rolled. If the die is

https://dl.doubtnut.com/l/_M5byrmv1S9I2
https://dl.doubtnut.com/l/_b7SrON0jLLBe


rolled 8 times, then the probability of blue colour coming at

least twice is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

13 × 57

68

68 − 13 × 57

68

8 × 57

68

1 −
8 × 57

68

9. If the angles between the vectors  and

 and  be  respectively, then

→
a

→
b ,

→
b and

→
c ,

→
c

→
a , ,

π

4

π

3

π

3

https://dl.doubtnut.com/l/_b7SrON0jLLBe
https://dl.doubtnut.com/l/_c9LCR3QuIUbJ


the angle which  makes with the plane containing

 is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

→
a

→
b and

→
c

sin− 1 √
√2

3

sin− 1.
2

3

sin− 1.
1

4

sin− 1 √
2

3

10. The x - intercept of the common tangent to the

parabolas  is

A. 

y2 = 32x and x2 = 108y

−18

https://dl.doubtnut.com/l/_c9LCR3QuIUbJ
https://dl.doubtnut.com/l/_cbw0EHtTA0nT


B. 

C. 

D. 

Answer: A

Watch Video Solution

−12

−9

−6

11. Let ,  

then the matrix  is a

A. null matrix

B. symmetric matrix

C. skew symmetric matrix

A(x) =
⎡
⎢
⎣

0 x − 2 x − 3

x + 2 0 x − 5

x + 3 x + 5 0

⎤
⎥
⎦

A(0)(A(0))T

https://dl.doubtnut.com/l/_cbw0EHtTA0nT
https://dl.doubtnut.com/l/_s8W9rnz7R5l6


D. non singular matrix

Answer: B

Watch Video Solution

12. Let R = {(1, 3), (4, 2), (2, 4), (2, 3), (3, 1)} be a relation on the

set A = {1, 2, 3, 4}. The relation R is

A. Re�exive

B. Transitive

C. Not symmetric

D. A function

Answer: C

h id l i

https://dl.doubtnut.com/l/_s8W9rnz7R5l6
https://dl.doubtnut.com/l/_qmsb6BxVajBs


Watch Video Solution

13. The domain of de�niton of the function

 , is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) =
1

√x12 − x9 + x4 − x + 1

( − ∞, − 1)

(1, ∞)

( − 1, 1)

( − ∞, ∞)

14. If  thenf(x) = {
x2 : when x is rational

2 − x : when x is irrational
,

https://dl.doubtnut.com/l/_qmsb6BxVajBs
https://dl.doubtnut.com/l/_CyEck8wCZt1m
https://dl.doubtnut.com/l/_sRJkNrBxFbsd


A.  is continuous for all real x

B.  is discontinuous for all real x

C.  is continuous only at 

D.  is discontinuous only at 

Answer: C

Watch Video Solution

f(x)

f(x)

f(x) x = 1, − 2

f(x) x = 1, − 2

15. The median of a set of 9 distinct observations is 20.5. If

each of the largest 4 observations of the set is increased by

4, then the median of the new set

A. in increased by 4

B. is decreased by 4

https://dl.doubtnut.com/l/_sRJkNrBxFbsd
https://dl.doubtnut.com/l/_Om7N5w6rbFcD


C. is two times the original median

D. remains the same as that of the original set

Answer: D

Watch Video Solution

16. The range of the function

 is (where, 

denotes the greatest integer function)

A. 

B. 

C. 

D. 

y = 2 sin− 1[x2 + ] + cos − 1[x2 − ]
1

2

1

2
[. ]

(0, π)

[π, ]
3π

2

{π}

{π, }
3π

2

https://dl.doubtnut.com/l/_Om7N5w6rbFcD
https://dl.doubtnut.com/l/_4Catnw3gja3y


Answer: D

Watch Video Solution

17. Which of the following functions satis�es all contains of

the Rolle's theorem in the invervals speci�ed?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = x , x ∈ [ − 2, 3]
1
2

f(x) = sinx, x ∈ [ − π, ]
π

6

f(x) = ln( ), x ∈ [a, b], 0 < a < b
x2 + ab

x(a + b)

f(x) = ex
2 −x, x ∈ [0, 4]

https://dl.doubtnut.com/l/_4Catnw3gja3y
https://dl.doubtnut.com/l/_16oJfbXKJkgY


18. Consider the de�nite integrals 

and . Then,

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A = ∫
π

0

sinxcos x2xdx

B = ∫
0

sinx cos2 xdx

π

2

A = 2B

A = πB

A = B
π

2

B = 2A

19. If the circle whose diameter is the major axis of the

ellipse  meets the minor axis at+ = 1(a > b > 0)
x2

a2

y2

b2

https://dl.doubtnut.com/l/_UaGO7JIUm58a
https://dl.doubtnut.com/l/_aZOui7oFNaqJ


point P and the orthocentre of  lies on the ellipse,

where  are foci of the ellipse, then the square of

the eccentricity of the ellipse is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ΔPF1F2

F1 and F2

√5 − 1

2

√3 − 1

1

√2

√3

2

20. The equation of the curve satisfying the di�erential

equation  andxex sinydy − (x + 1)ex cos ydx = ydy

https://dl.doubtnut.com/l/_aZOui7oFNaqJ
https://dl.doubtnut.com/l/_rq5vdAK43JPo


passing through the origin is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

xex = y2 cos y

2xex = y cos y

2xex cos y + y2 = 0

2xex cos y = y2

21. Let , where 

. If the family of lines 

 passes through a �xed point 

, then the value of  is

h id l i

√a + √d = √c + √b and ad = bc

a, b, c, ∈ R+

(a2x + b2y + c2) + d2x = 0

(x0, y0) (x0 + y0)

https://dl.doubtnut.com/l/_rq5vdAK43JPo
https://dl.doubtnut.com/l/_pCHT1MhEFXZ1


Watch Video Solution

22. If  for all

values of x, then  is equal to

Watch Video Solution

(1 + x + x2)
8

= a0 + a1x + a2x
2 + …a16x

16

a5

100

23. The value of  is equal to

Watch Video Solution

lim
x→ 0

1 − cos3 x

sin2 x cos x

24. The integral 

(where, c is the constant of integration) and

I = ∫ dx = f(x) + c
e√x cos(e√x)

√x

https://dl.doubtnut.com/l/_pCHT1MhEFXZ1
https://dl.doubtnut.com/l/_QWwNAfNYKgVo
https://dl.doubtnut.com/l/_EVA2HnXG6msk
https://dl.doubtnut.com/l/_vzHBAogZUYFR


 Then, the number of solutions of 

 is equal to

Watch Video Solution

f(ln( ))
2

= √2.
π

4

f(x) = 2e( ∀x ∈ R − {0})

25. Let  the maximum

value of  is equal to k, then  is equal to

Watch Video Solution

A =
⎡
⎢
⎣

1 3 cos 2θ 1

sin 2θ 1 3 cos 2θ

1 sin 2θ 1

⎤
⎥
⎦

|A| (k − 3)2

https://dl.doubtnut.com/l/_vzHBAogZUYFR
https://dl.doubtnut.com/l/_tXGRzMEVfRJu

