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PRACTICE SET 15

Paper 2 Mathematics

1. The number of elements in the set

,where  is the

set of all integers, is

{(a, b) : 2a2 + 3b2 = 35. a. b ∈ Z} Z

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_L4GnuIMAU00F


A. 2

B. 4

C. 8

D. 12

Answer: A

Watch Video Solution

2. If  is a relation from set  to set 

 de�ned by  then write 

R A = {11, 12, 13}

B = {8, 10, 12} y = x − 3,

R− 1.

https://dl.doubtnut.com/l/_L4GnuIMAU00F
https://dl.doubtnut.com/l/_Rq0QlQtz6JRF


A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

P{
8 11

10 13
)}

{(11, 18), (13, 10)}

{(10, 13), (8, 11)}

3. Find the radius of the circle with the polar

equation 

A. 8

r2 − 8r(√3 cos θ + sin θ + 15 = 0

https://dl.doubtnut.com/l/_Rq0QlQtz6JRF
https://dl.doubtnut.com/l/_DnLviUQ5NueT


B. 7

C. 6

D. 5

Answer: B

Watch Video Solution

4. A circle passes through the points (0,0) and (0, 1)

and also touches the circie  The radius

of the circle is

A. 1

x2 + y2 = 16

https://dl.doubtnut.com/l/_DnLviUQ5NueT
https://dl.doubtnut.com/l/_F284v0gWL8MD


B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

5. If  the eccentricities of a hyperbola and its

conjugate, prove that 

A. 0

B. 1

eande'

+ = 1.
1

e2

1

e'2

https://dl.doubtnut.com/l/_F284v0gWL8MD
https://dl.doubtnut.com/l/_W1aEKtPZgz89


C. 2

D. 3

Answer: B

Watch Video Solution

6. Find the general solution of the di�erential

equation 

.

A. 

B. 

y − x = a(y2 + )
dy

dx

dy

dx

(x + a)(x + ay) = cy

(x + a)(1 − ay) = cy

https://dl.doubtnut.com/l/_W1aEKtPZgz89
https://dl.doubtnut.com/l/_LDqTnuhkwrc9


C. 

D. None of these

Answer: B

Watch Video Solution

(x + a)(1 − ay) = c

7. The switching function for given switching

network is 

A. 

B. 

(x + y' )(y + z' )(z + x' )

(x + y + z)(x' + y' + z' )

https://dl.doubtnut.com/l/_LDqTnuhkwrc9
https://dl.doubtnut.com/l/_dbFCDshdOnel


C. 

D. None of these

Answer: A

View Text Solution

(xy' ) + (yz' ) + (zx' )

8. A bag contains 5 black balls, 4 white balls and 3

red balls. If a ball is selected randomwise the

probability that it is black or red ball is a. 1/3 b. 1/4 c.

/12 d. 2/3

A. 

B. 

1/3

1/4

https://dl.doubtnut.com/l/_dbFCDshdOnel
https://dl.doubtnut.com/l/_rbnytVJGahp5


C. 

D. 

Answer: D

Watch Video Solution

5/12

2/3

9. In a lottery there were 90 tickets numbered 1 to

90. Five tickets were drawn at random. The

probability that two of the tickets drawn numbers 15

and 89 is

A. 

B. 

2/801

2/263

https://dl.doubtnut.com/l/_rbnytVJGahp5
https://dl.doubtnut.com/l/_5YH8hH8MVOsd


C. 

D. 

Answer: A

Watch Video Solution

1/267

1/623

10. Area included between curves

 is

A.  sq unit

B.  sq unit

C. sq unit

y = x2 − 3x + 2 and y = − x2 + 3x − 2

1

6

1

2

https://dl.doubtnut.com/l/_5YH8hH8MVOsd
https://dl.doubtnut.com/l/_y7m6OyjQ1qBP


D.  sq unit

Answer: D

Watch Video Solution

1

3

11. If 

is

A. 3

B. 

C. 0

D. 1

f(x) =
∣
∣ 
∣ 
∣
∣

sinx cos x tanx

x3 x2 x

2x 1 1

∣
∣ 
∣ 
∣
∣

, then lim
x→ 0

f(x)

x2

−1

https://dl.doubtnut.com/l/_y7m6OyjQ1qBP
https://dl.doubtnut.com/l/_0xPCbu3u9TwG


Answer: D

Watch Video Solution

12. The value of  is

A. 

B. 

C. 

D. None of above

Answer: B

Watch Video Solution

∫
dx

√sin(2x + θ) + sin θ

√(tanx + tan θ)secθ + c

√2(tanx + tan θ)secθ + c

√2(sinx + tan θ)secθ + c

https://dl.doubtnut.com/l/_0xPCbu3u9TwG
https://dl.doubtnut.com/l/_G67Rf5WdIagf


13. If the function

attains its maximum and minimum at  ,

respectively, such that  then  equal to 1 (b)

2 (c)  (d) 3

A. 3

B. 1

C. 2

D. 

Answer: C

f(x) = 2x3 − 9ax2 + 12x2x + 1, wherea > 0,

pandq

p2 = q, a

1

2

1/2

https://dl.doubtnut.com/l/_G67Rf5WdIagf
https://dl.doubtnut.com/l/_LkCVYyu2yjcu


Watch Video Solution

14. If a cone of maximum volume is inscribed in a

given sphere, then the ratio of the height of the

cone to the diameter of the sphere is  (b)  (c)

 (d) 

A. 

B. 

C. 

D. 

Answer: A

W t h Vid S l ti

3/4 1/3

1/4 2/3

2

3

3

4

1

3

1

4

https://dl.doubtnut.com/l/_LkCVYyu2yjcu
https://dl.doubtnut.com/l/_uz1z2mcXkD2M


Watch Video Solution

15. If f(x) sati�es of conditiohns of Rolle's theorem in

[1,2] and f(x) is continuous in [1,2] then

 is equal to

A. 3

B. 0

C. 1

D. 2

Answer: B

Watch Video Solution

∴

2

∫

1

f' (x)dx

https://dl.doubtnut.com/l/_uz1z2mcXkD2M
https://dl.doubtnut.com/l/_cXYtVo30A32D


16. An AND gote is the Boolean function de�ned by

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f{x1, x2) = x2 ⋅ x2, x1, x2 ∈ {0, 1}.

f(x1, x2) = x1, x1 ⋅ x2 ∈ {0, 1}.

f(x1 ⋅ x2) = x1, x1, x2 ∈ {0, 1}.

f(x1, x2) = x2, x1, x2 ∈ {0, 1}.

https://dl.doubtnut.com/l/_cXYtVo30A32D
https://dl.doubtnut.com/l/_7ZFNcJPG36pH


17. If matrix  adj

A, then k is

A. 7

B. -7

C. //7`

D. 11

Answer: D

Watch Video Solution

A =
⎡
⎢
⎣

3 2 4

1 2 −1

0 1 1

⎤
⎥
⎦

and A− 1 =
1

k

1

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


18. The maximum value of Z = 4x + 2y subject to the

constraints  is

A. 36

B. 40

C. 20

D. None of these

Answer: D

Watch Video Solution

2x + 3y ≤ 18, x + y ≥ 10, x, y ≥ 0

https://dl.doubtnut.com/l/_mqjhCK84jLiW


19. All chords of the curve 

which subtend a right angle at the origin, pass

through the �xed point

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3x2 − y2 − 2x + 4y = 0

(1, 2)

(1, − 2)

( − 1, 2)

( − 1, 2)

https://dl.doubtnut.com/l/_UNvRqrr38yzF


20. 

A. 

B. 

C. 

D. x

Answer: C

Watch Video Solution

tan− 1( )
√1 + x + √1 − x

√1 + x − √1 − x

√1 − x2

1

√1 − x2

1

2√1 − x2

https://dl.doubtnut.com/l/_qYaGu79OBgQn


21. Let  the

value of  such that  is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) = (x − 7)2(x − 2)7, x ∈ [2, 7].

θ ∈ (2, 7) f' (θ) = 0

48
4

53

9

53

7

49
9

https://dl.doubtnut.com/l/_tyjQM74YbVO4


22. if  and then

prove that 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x2 + y2 = t −
1

t
x4 + y4 = t2 +

1

t2

=
dy

dx

1

x3y

1

x2y2

1

xy3

1

x2y2

1

x3y

23. If , thenf(x) = x(√x + √(x + 1)

https://dl.doubtnut.com/l/_LsB0puN71j0k
https://dl.doubtnut.com/l/_d6O9oDpBhJNS


A. f (x) is continuous but not di�erentiable at

B. f (x) is di�erentiable at 

C. f (x) is not di�erentiable at 

D. None of the above

Answer: C

Watch Video Solution

x = 0

x = 0

x = 0

24. The equation of an ellipse whose eccentricity is

1/2 andthe vertices are (4, 0) and (10, 0) is

https://dl.doubtnut.com/l/_d6O9oDpBhJNS
https://dl.doubtnut.com/l/_sxost964r1bd


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3x2 + 4y2 − 42 + 120 = 0

3x2 + 4y2 + 42x + 120 = 0

3x2 + 4y2 + 42x + 120 = 0

3x2 + 4y2 − 42x − 120 = 0

25. The parametric representation of a point of the

ellipse whhose foci are  and

accentricity 2/3 is

(3, 0) and ( − 1, 0)

https://dl.doubtnut.com/l/_sxost964r1bd
https://dl.doubtnut.com/l/_nMzP9InaRLAm


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(1 + 3 cos θ√3 sin θ)

(1 + 3 cos θ, 5 sin θ)

(1 + 3 cos θ, 1 + √5 sin θ)

(1 + 3 cos θ, √5 sin θ)

26. In an artimetic progression, the 24th term is 100.

Then, the sum of the �rst 47 terms of the arithmetic

progression is

https://dl.doubtnut.com/l/_nMzP9InaRLAm
https://dl.doubtnut.com/l/_ykFLHgGZd750


A. 2300

B. 2350

C. 2400

D. 4700

Answer: D

Watch Video Solution

27. The length of the perpendicular from the origin

to the line  is

A. 

− − 1 = 0
x sinα

b

y cosα

a

|ab|

√a2 cos2 α − b2 sin2 α

https://dl.doubtnut.com/l/_ykFLHgGZd750
https://dl.doubtnut.com/l/_1sylfabLUHTB


B. 

C. 

D. 

Answer: D

Watch Video Solution

|ab|

√a2 cos2 α + b2 sin2 α

|ab|

√a2 sin2 α − b2 cos2 α

|ab|
2

√a2 sin2 α + b2 cos2 α

28. A line has slope m and y- intercept 4. The

distance betwee the origin and the line is equal to

A. 

B. 

4

√1 − m2

4

√√m2 − 1

https://dl.doubtnut.com/l/_1sylfabLUHTB
https://dl.doubtnut.com/l/_3VD2jrZxfQ1m


C. 

D. 

Answer: C

Watch Video Solution

4

√√m2 + 1

4m

√√m2 + 1

29. If the function 

continuous at x = 0, then the value of k is

A. 1

B. 0

C. 

f(x) = {
, for x ≠ 0

k for x = 0

1 − cos x

x2

1

2

https://dl.doubtnut.com/l/_3VD2jrZxfQ1m
https://dl.doubtnut.com/l/_u3Np9wyRrIAl


D. -1

Answer: C

Watch Video Solution

30. The value of  is

A. 1

B. 0

C. -1

D. e

Answer: B

lim
x→ ∞

( − tan− 1 x)
x / 1π

2

https://dl.doubtnut.com/l/_u3Np9wyRrIAl
https://dl.doubtnut.com/l/_nYWVEBMorlgR


Watch Video Solution

31.  is equal to

A. 1

B. 2

C. -1

D. -2

Answer: B

Watch Video Solution

∫
π

0

dx
1

1 + sinx

https://dl.doubtnut.com/l/_nYWVEBMorlgR
https://dl.doubtnut.com/l/_SpxPNXKUdOGr


32. The area bounded in the �rst quadrant by the

normal at on the curve axis

&the curve is given by (A)  (B)  (C)  (D) 

A. 10/3

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

(1, 2) , y2 = 4x, x −

10

3
7
3

4
3

9

2

7/3

4/3

https://dl.doubtnut.com/l/_DTWB7CqeHwZR


33. Probability of throwing 16 in one throw with

there dice is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1

36

1

18

1

72

1

9

https://dl.doubtnut.com/l/_zStJfSvdi2tu


34. The probability of choosing a number divisible by

6 or 8 from among 1 to 90 is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1

6

1

90

1

30

23

90

https://dl.doubtnut.com/l/_kqVt9SKnNE5v


35. The records of a hospital show that  of the

cases of a certain disease are fatal. If  patients are

su�ering from the disease, then the probability that

only three will die is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

10 %

6

8748 × 10− 5

1458 × 10− 5

1458 × 10− 6

41 × 10− 6

https://dl.doubtnut.com/l/_pEv49xDILqlv
https://dl.doubtnut.com/l/_Ifl9pkqSLp9Q


36. In , then B

is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ΔABC, a = 2, b = 3 and sinA =
2

3

30∘

60∘

90∘

120∘

https://dl.doubtnut.com/l/_Ifl9pkqSLp9Q


37. If  then

�nd the value of 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

sin− 1 x = , f or somex ∈ ( − 1, 1),
π

5

cos − 1 x.

3π

10

5π

10

7π
10

9π

10

https://dl.doubtnut.com/l/_mn2rssDgP227


38. Equation  can have a

real solution for

A. all values of a

B. 

C. 

D. 

Answer: B

Watch Video Solution

cos 2x + 7 = a(2 − sinx)

a ∈ [2, 6]

a ∈ ( − ∞, 2)

a ∈ (0, ∞)

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


39. An integrating factor of the di�erential equation 

, is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

y logy + x − logy = 0
dx

dy

1

logy

log(logy)

1 + logy

logy

https://dl.doubtnut.com/l/_xFAh5uaaES57


40. The general solution of the di�erential equaiton

, is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(1 + y2)dx + (1 + x2)dy = 0

x − y = c(1 − xy)

x − y = c(1 + xy)

x + y = c(1 − xy)

x + y = c(1 + xy)

41.  is equal to∫(ex + e−x)
2

⋅ (ex − e−x)dx

https://dl.doubtnut.com/l/_niAoTJAVFiJ7
https://dl.doubtnut.com/l/_zTV1g0GNAjC0


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ex + c

(ex − e−x)
2

+ c
1

2

(ex + e−x)
2

+ c
1

2

(dx + e−x)
3

+ c
1

3

42. The ratio in which YZ-plane divided the line

segment joining  is

A. 

( − 3, 4, − 2) and (2, 1, 3),

−4: 1

https://dl.doubtnut.com/l/_zTV1g0GNAjC0
https://dl.doubtnut.com/l/_eCrGj8FkSvTs


B. 

C. 

D. 

Answer: B

Watch Video Solution

3: 2

−2: 3

1: 4

43. The cosine of the angle of the triangle with

vertices  and  is

A. 

B. 

A(1, − 1, 2), B(6, 11, 2) C(1, 2, 6)

63

65

36

65

https://dl.doubtnut.com/l/_eCrGj8FkSvTs
https://dl.doubtnut.com/l/_OrB2ZVrGZVit


C. 

D. 

Answer: B

Watch Video Solution

16

65

13

64

44. The angle between the line

 and the plane 

 is equal to

A. 

B. 

= =
3x − 1

3

y + 3

−1

5 − 2z

4

3x − 3y − 6z = 10

π

6

π

4

https://dl.doubtnut.com/l/_OrB2ZVrGZVit
https://dl.doubtnut.com/l/_u8thJ1J4utKJ


C. 

D. 

Answer: D

Watch Video Solution

π

3

π

2

45. Find the co-ordinates of the foot of

perpendicular drawn from point  to the

line .

A. 3

B. 

A(1, 6, 3)

= =
x

1

y − 1

2

z − 2

3

√11

https://dl.doubtnut.com/l/_u8thJ1J4utKJ
https://dl.doubtnut.com/l/_JtYpWeCrRhSY


C. 

D. 5

Answer: C

Watch Video Solution

√13

46. If A and B are two enents such that

then  is equal to

A. 

B. 

P (A ∪ B) = , P (A ∩ B) = , P( ¯̄̄A) = ,
3

4

1

4

2

3

P( ¯̄̄A ∩ B)

5

12

3

8

https://dl.doubtnut.com/l/_JtYpWeCrRhSY
https://dl.doubtnut.com/l/_aFHKsZh1lsS6


C. 

D. 

Answer: A

Watch Video Solution

5

8

1

2

47. एक �ि�त के बारे म� �ात है िक वह 4 म� से 3 बार स� बोलता

है। वह एक पासे को उछालता है और बतलाता है िक उस पर आने

वाली सं�ा 6 है। इस क� �ा�यकता �ात क��जए िक पासे आने

वाली सं�ा वा�व म� 6 है।

A. 

B. 

3

8

1

5

https://dl.doubtnut.com/l/_aFHKsZh1lsS6
https://dl.doubtnut.com/l/_Y16xxm6q4M1N


C. 

D. None of these

Answer: A

Watch Video Solution

3

4

48. The system of equations

has in�nite number of non-trivial solution for

A. 

B. 

2x − y + z = 0, x − 2y + z = 0 and λx − y + 2z = 0

λ = 5

lamd = − 5

https://dl.doubtnut.com/l/_Y16xxm6q4M1N
https://dl.doubtnut.com/l/_Rw5Ay1EO1mDp


C. 

D. None of these

Answer: A

Watch Video Solution

λ ≠ ± 5

49. A plane makes intercepts  upon the

coordinate axes. Then, the length of the

perpendicular from the origin on it is

A. 

B. 

−6, 3, 4

2

√29

3

√29

https://dl.doubtnut.com/l/_Rw5Ay1EO1mDp
https://dl.doubtnut.com/l/_pvPMRcyO08d4


C. 

D. 

Answer: D

Watch Video Solution

4

√29

12

√29

50. The graph of  will be situated

in the

A. �rst and second quadrant

B. second and third quadrant

C. �rst and third quadrant

x ≤ 2 and y ≥ 2

https://dl.doubtnut.com/l/_pvPMRcyO08d4
https://dl.doubtnut.com/l/_bl2en3hT2mlo


D. third and fourth quadrant

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_bl2en3hT2mlo

