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Mathematics

1. Let  be di�erentiable functions such that

(fog)(x) = x. If , then the value of 

 is

A. 

B. 

C. 

f :R → R, g :R → R

f(x) = 2x + cos x + sin2 x

99

∑
n= 1

g(1 + (2n − 1)π)

1250π

(99)2 π

2

(99)2
π

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_hWuvL8FTfOXz


D. 

Answer: B

Watch Video Solution

2500π

2. If  is de�ned by  

, then 

A. 0

B. 1

C. 64

D. 

Answer: C

Watch Video Solution

f : [1, ∞) → [1, ∞]

f(x) =
1 + √1 + 4 log2 x

2
f − 1(3) =

1 + √5

2

https://dl.doubtnut.com/l/_hWuvL8FTfOXz
https://dl.doubtnut.com/l/_v1JIeg7J4OIf
https://dl.doubtnut.com/l/_qNf08p5qsS6Y


3. If  and  are the greatest divisors of  and 

respectively for all , then 

A. 18

B. 36

C. 27

D. 9

Answer: B

Watch Video Solution

α β n(n2 − 1) 2n(n2 + 2)

n ∈ N αβ =

4. Let . If  

, for every , then the

value of  is

A =

⎡
⎢ ⎢ ⎢
⎣

⎤
⎥ ⎥ ⎥
⎦

1
6

− 1
3

− 1
6

− 1
3

2
3

1
3

− 1
6

1
3

1
6

A2016l + A2017m + A2018n = A
1

α
l, m, n ∈ N

α

https://dl.doubtnut.com/l/_qNf08p5qsS6Y
https://dl.doubtnut.com/l/_w8H1SWeDB1Pk


A. 

B. 

C. 

D. 

Answer: B

View Text Solution

1

6

1

3

1

2

2

3

5. Let  and . Then, the set of all

real values of r for which the rank of A is 3, is

A. 

B. R

C. 

D. 

l, m, n ∈ R A =
⎡
⎢
⎣

1 r r2 l

r r2 1 m

r2 1 r n

⎤
⎥
⎦

(0, ∞)

R − {1}

R − {0}

https://dl.doubtnut.com/l/_w8H1SWeDB1Pk
https://dl.doubtnut.com/l/_KHZiOnXOvuIl


Answer: C

Watch Video Solution

6. The following system of equations ,

 and  has

A. no solution

B. exactly 2 solution

C. only one solution

D. in�nitely many solutions

Answer: D

Watch Video Solution

x + y + z = 9

2x + 5y + 7z = 52 x + 7y + 11z = 77

https://dl.doubtnut.com/l/_KHZiOnXOvuIl
https://dl.doubtnut.com/l/_hlBGPyrA9SjV


7. Z is a complex number such that  and .

The area of the region formed by locus of Z is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

|z| ≤ 2 − ≤ amp Z ≤
π

3

π

3

2π

3

π

3

4π
3

8π

3

8. The points in the argand plane given by 

form a

A. parallelogram

Z1 = − 3 + 5i, Z2 = − 1 + 6i, Z3 = − 2 + 8i, Z4 = − 4 + 7i

https://dl.doubtnut.com/l/_faPyW0ZVLyB4
https://dl.doubtnut.com/l/_iwt1gifLtJ3J


B. rectangle

C. rhombus

D. square

Answer: D

Watch Video Solution

9. When 

A. 

B. 

C. 256 i

D. 128 i

Answer: A

Watch Video Solution

n = 8, (√3 + i)
n

+ (√3 − i)
n

=

−256

−128

https://dl.doubtnut.com/l/_iwt1gifLtJ3J
https://dl.doubtnut.com/l/_xBfXaYU32nnx


10. If  is one of the values of , then z =

A. 

B. 

C. 

D. 32

Answer: B

Watch Video Solution

2  cis 
7π
5

z1 / 5

32 + 32i

−32

−1

11. The set of real values of x for which the inequality

 always holds good is

A. 

B. 

|x − 1| + |x + 1| < 4

( − 2, 2)

( − ∞, − 2) ∪ (2, ∞)

https://dl.doubtnut.com/l/_xBfXaYU32nnx
https://dl.doubtnut.com/l/_8t4G8wV1YIri
https://dl.doubtnut.com/l/_thdRZ99I0Jv3


C. 

D. 

Answer: A

Watch Video Solution

( − ∞, − 1] ∪ [1, ∞)

( − 2, − 1) ∪ (1, 2)

12. If the roots of the equation  exceed a, then

A. Option1 

B. Option2 

C. Option3 

D. Option4 

Answer: B

Watch Video Solution

x2 + x + a = 0

a > 2

a < − 2

2 < a < 3

−2 < a < − 1

https://dl.doubtnut.com/l/_thdRZ99I0Jv3
https://dl.doubtnut.com/l/_rbqZzzY8meci
https://dl.doubtnut.com/l/_aEvsqclYVNW4


13. If the roots of the equation  are p and

 and the roots of the equation 

are  then 

A. 0

B. 

C. 

D. 

Answer: B

Watch Video Solution

√ + √ =
x

1 − x

1 − x

x

5

2

q(q > q) (p + q)x4 − pqx2 + = 0
p

q

α, β, γ, δ, (∑α)
2

− ∑αβ + αβγδ =

104
25

25

4

16

5

14. The equation  has three equal roots. If 

 are the other two roots of this equation, then 

A. 

x5 − 5x3 + 5x2 − 1 = 0

α, β α + β + αβ =

−4

https://dl.doubtnut.com/l/_aEvsqclYVNW4
https://dl.doubtnut.com/l/_QVHPHT04aGev


B. 3

C. 

D. 

Answer: C

Watch Video Solution

−2

−5

15. If all possible numbers are formed by using the digits 1, 2, 3, 5, 7

without repetition and they are arranged in descending order, then

the rank of the number 327 is

A. 31

B. 175

C. 149

D. 271

https://dl.doubtnut.com/l/_QVHPHT04aGev
https://dl.doubtnut.com/l/_5vA1KKbKCVNY


Answer: D

Watch Video Solution

16. If a is the number of all even divisors and b is the number of all

odd divisors of the number 10800, then 

A. 72

B. 132

C. 96

D. 136

Answer: B

Watch Video Solution

2a + 3b =

https://dl.doubtnut.com/l/_5vA1KKbKCVNY
https://dl.doubtnut.com/l/_OOpXYcBKMtOw


17. If the coe�cient of  in the expansion of  is equal

to the coe�cient of  in the expansion of , then

ab =

A. -1

B. 

C. 

D. 

Answer: A

Watch Video Solution

x5 (ax2 + )
13

1

bx

x− 5 (ax − )
131

bx2

1

6

7
6

4
2

18. For , in the expansion of , the sum of

all binomial coe�cients lies between 200 and 400 and the term

independent of x is 448. Then, the value of a is

n ∈ N ( 4√x− 3 + a
4√x5)

n

https://dl.doubtnut.com/l/_lHdtZU6QoqoG
https://dl.doubtnut.com/l/_KJfpLwafpViX


A. 1

B. 2

C. 

D. 0

Answer: B

Watch Video Solution

1

2

19. If   

, then 

A. P(0)

B. P(2)

C. P(3)

D. P(4)

x4 + x3 + 2x2 − 2x + 1

x3 + x2

= P (x) + + +
A

x

B

x2

C

x + 1
A + B + C =

https://dl.doubtnut.com/l/_KJfpLwafpViX
https://dl.doubtnut.com/l/_4LbsMhc5MnNY


Answer: C

Watch Video Solution

20. If , then  

=

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

A(n) = sinn α + cosn α

A(1)A(4) + A(2) + A(5)

A(1)A(2) + A(4)A(5)

A(1)A(6) + A(2)A(3)

A(1)A(3) + A(2)A(6)

A(1)A(2) + A(3)A(6)

https://dl.doubtnut.com/l/_4LbsMhc5MnNY
https://dl.doubtnut.com/l/_0FkTDAZU37ti


21. When   

 is de�ned, then k =

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

+ + = k
sin 9θ

cos 27θ

sin 3θ

cos 9θ

sin θ

cos 3θ

(tan 27θ − tan θ)

π

2

−
1

2

1

2

π

4

22. If , and 

 then show that  

(i)  (ii) 

A. 

0 < θ < , x =
∞

∑
n= 0

cos2n θ, y =
∞

∑
n= 0

sin2n θ
π

2

z =
∞

∑
n= 0

cos2n θ sin2n θ

xyz = xy + z xyz = x + y + z

xz + yz = xy + z

https://dl.doubtnut.com/l/_XPK6dunSd2qH
https://dl.doubtnut.com/l/_6P8DPM82S6w4


B. 

C. 

D. 

Answer: A

Watch Video Solution

xyz = yz + x

xy + z = xy + zx

x + y + z = xyz + z

23. Number of solutions of the equation

 is  is

A. 1

B. 3

C. 2

D. 4

Answer: C

sinx − sin 2x + sin 3x = 2 cos2 x − 2 cos x (0, π)

https://dl.doubtnut.com/l/_6P8DPM82S6w4
https://dl.doubtnut.com/l/_9v9SvdMUaPBS


View Text Solution

24. 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2tan− 1 + sec− 1 + tan− 1 =
1

5

5√2

7

1

8

π

6

π

4

π

3

π

8

25. If  and , then 

A. 

cos hx = , sinhx = cos θ
√14

3
−π < θ < −

π

2

sin θ =

1

3

https://dl.doubtnut.com/l/_9v9SvdMUaPBS
https://dl.doubtnut.com/l/_toVcF4khVOXE
https://dl.doubtnut.com/l/_D610yNKJvGdx


B. 

C. 

D. 

Answer: D

Watch Video Solution

2

3

−
1

3

−
2

3

26. In , if  and , then

=

A. 2

B. 3

C. 4

D. 5

Answer: C

ΔABC a = 5 tan( ) = tan( )
A − B

2

1

4

A + B

2

√a2 − b2

https://dl.doubtnut.com/l/_D610yNKJvGdx
https://dl.doubtnut.com/l/_VrVsNIcmPfA5


Watch Video Solution

27. In a , if A = 2B and the sides opposite to the angles A, B, C

are  and  respectively, then  =

A. 3

B. 4

C. 5

D. 6

Answer: C

Watch Video Solution

ΔABC

α + 1, α − 1 α α

28. In , right angled at A, the circumradius, inradius and

radius of the cxcircle opposite to A are respectively in the ratio

ΔABC

https://dl.doubtnut.com/l/_VrVsNIcmPfA5
https://dl.doubtnut.com/l/_qP9hrOFbRKSm
https://dl.doubtnut.com/l/_yTc5Ah1OXWS1


, then the roots of the equation  

 are

A. 3, 4

B. 5, 13

C. 1, 3

D. 8, 13

Answer: C

View Text Solution

2: 5: λ

x2 − (λ − 5)x + (λ − 6) = 0

29. Let  be the position vector of a point B. Let A be a

point on the line which is passing through B and parallel to the

vector . If , then the position vector of A is

A. 

B. 

3 î + ĵ − k̂

2 î − ĵ + 2k̂ |BA| = 18

−9 î + 7ĵ − 13k̂

−9 î + 3ĵ + 12k̂

https://dl.doubtnut.com/l/_yTc5Ah1OXWS1
https://dl.doubtnut.com/l/_kAptqBAkGgk7


C. 

D. 

Answer: A

Watch Video Solution

9 î − 3ĵ + 2k̂

3 î − ĵ + 7k̂

30. The vector that is parallel to the vector  and

coplanar with the vectors  and  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2 î − 2ĵ − 4k̂

î + ĵ ĵ + k̂

î − k̂

î + ĵ − k̂

î − ĵ − 2k̂

3 î + 3ĵ + 6k̂

https://dl.doubtnut.com/l/_kAptqBAkGgk7
https://dl.doubtnut.com/l/_9my52IsGGduC


31. A line L is passing through the point A whose position vector is

 and parallel to the vector . A plane  is

passing through the points  and parallel to the

vector . Then, the point where this plane  meets the line L is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

î + 2ĵ − 3k̂ 2 î + ĵ + 2k̂ π

î + ĵ + k̂, î − ĵ − k̂

î − 2ĵ π

(15 î + 18ĵ − 9k̂)
1

7

7 î + ĵ − 19k̂

3 î + 3ĵ − k̂

2 î − ĵ + k̂

32. If the position vectors of three points A, B, C respectively are

 and , then the perpendicularî + 2ĵ + k̂, 2 î − ĵ + 2k̂ î + ĵ + 2k̂

https://dl.doubtnut.com/l/_9my52IsGGduC
https://dl.doubtnut.com/l/_Jn5ozOopF6p8
https://dl.doubtnut.com/l/_uYZsZ2dn1Lrz


distance of the point C from the line AB is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√
3

11

√
4
11

√
6

11

√
8

11

33. The volume of a tetrahedron whose vertices are

 and  is (in cubic

units)

A. 

B. 5

4 î + 5ĵ + k̂, − ĵ + k̂, 3 î + 9ĵ + 4k̂ −2 î + 4ĵ + 4k̂

14
3

https://dl.doubtnut.com/l/_uYZsZ2dn1Lrz
https://dl.doubtnut.com/l/_GHGign2eta1A


C. 6

D. 30

Answer: B

Watch Video Solution

34. If the vectors b, c, d are not coplanar, then the vector

 is

A. parallel to a

B. parallel to b

C. parallel to c

D. perpendicular to a

Answer: A

Watch Video Solution

(a × b) × (c × d) + (a × c) × (d × b) + (a × d) × (b × c)

https://dl.doubtnut.com/l/_GHGign2eta1A
https://dl.doubtnut.com/l/_BaenQHIvZK9D


35.  are n observations with mean  and standard

deviation . Match the items of List - I with those of List - II  

  

The correct answer is

A. 

B. 

C. 

D. 

x1, x2, …. , xn
→
x

σ

A B C D

(i) (v) (ii) (iii)

A B C D

(i) (iv) (iii) (ii)

A B C D

(iii) (v) (iv) (ii)

A B C D

(iii) (v) (ii) (i)

https://dl.doubtnut.com/l/_BaenQHIvZK9D
https://dl.doubtnut.com/l/_22bagNSjUKNH


Answer: C

Watch Video Solution

36. The variance of 50 observations is 7. If each observation is

multiplied by 6 and then 5 is subtracted from it, then the variance of

the new data is

A. 37

B. 42

C. 247

D. 252

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_22bagNSjUKNH
https://dl.doubtnut.com/l/_qCV1CFGJp3kN


37. Two dice are thrown and two coins are tossed simultaneously. The

probability of getting prime numbers on both the dice along with a

head and a tail on the two coins is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1

8

1

2

3

16

1

4

38. 5 persons entered a lift cabin on the ground �oor of a 7 �oor

house. Suppose, that each of them independently and with equal

probability can leave the cabin at any �oor beginning with the �rst.

https://dl.doubtnut.com/l/_yMOoDM8N96gI
https://dl.doubtnut.com/l/_TtHqeam7mNv9


The probability of all the 5 persons leaving the cabin at di�erent

�oors, is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

360

2401

5

54

5

18

5!

7!

39. A company produces 10000 items per day. On a particular day

2500 items were produced on machine A, 3500 on machine B and

4000 on machine C. The probability that an item produced by the

machines A, B, C to be defective is respectively  and . If

one item is selected at random from the output and is found to be

defective, then the probability that it was produced machine C, is

2 % , 3 % 5 %

https://dl.doubtnut.com/l/_TtHqeam7mNv9
https://dl.doubtnut.com/l/_vI0vTxo6DMad


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

10

71

16

71

40
71

21

71

40. A randdom variable X takes the values 1, 2, 3 and 4 such that

  

. If  is the variance and  is

the mean of X. Then, 

A. 

B. 

C. 

2P (X = 1) = 3P

(X = 2) = P (X = 3) = 5P (X = 4) σ2 μ

σ2 + μ2 =

421
61

570
61

149
61

https://dl.doubtnut.com/l/_vI0vTxo6DMad
https://dl.doubtnut.com/l/_1SoS7GrqZZLe


D. 

Answer: A

Watch Video Solution

3480
3721

41. An executive in a company makes on an average 5 telephone calls

per hour at a cost of Rs. 2 per cell. The probability that in any hour

the cost of the calls exceeds a sum of Rs. 4 is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2e4 − 35

2e5

2e5 − 37

2e5

1 −
37

e4

1 − (18.5)e5

https://dl.doubtnut.com/l/_1SoS7GrqZZLe
https://dl.doubtnut.com/l/_LP4kAMzQvG0h


42. A quadrilateral ABCD is divided by the diagonal AC into two

triangles of equal areas. If A, B, C are respectively,

 then the locus of D is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(3, 4), ( − 3, 6), ( − 5, 1),

(x − 8y − 57)(x − 8y + 11) = 0

(x − 8y − 57)(x − 8y − 11) = 0

(3x − 8y − 57)(3x − 8y + 11) = 0

(3x − 8y − 11)(3x − 8y + 57) = 0

43. By rotating the coordinate axes in the positive direction about

the origin by an angle , if the point (1, 2) is transformed to

 in new coordinate system Then,  =

α

( , )
3√3 − 1

2√2

√3 + 3

2√2
α

https://dl.doubtnut.com/l/_ncLLwIQ1oHYD
https://dl.doubtnut.com/l/_A8cZZISGidox


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

π

3

π

6

π

9

π

12

44. Let , c be three real numbers and 

.  

If , then the line 

 always passes through the �xed point

A. 

B. 

C. 

a ≠ 0, b ≠ 0

L(p, q) = , f or allp, q ∈ R
ap + bq + c

√a2 + b2

L( , ) + L( , ) + L(2, 2) = 0
2

3

1

3

1

3

2

3

ax + by + c = 0

(0, 1)

(1, 1)

(2, 2)

https://dl.doubtnut.com/l/_A8cZZISGidox
https://dl.doubtnut.com/l/_FunNZwdUHrtR


D. 

Answer: B

Watch Video Solution

( − 1, − 1)

45. The incentre of the triangle formed by the straight line having 3

as X-intercept and 4 as Y-intercept, together with the coordinate

axes, is

A. (2, 2)

B. 

C. (1, 2)

D. (1, 1)

Answer: D

Watch Video Solution

( , )
3

2

3

2

https://dl.doubtnut.com/l/_FunNZwdUHrtR
https://dl.doubtnut.com/l/_Kqp7ZLCmwJTc


46. The equation of the straight line in the normal form which is

parallel to the lines  and  and

dividing the distance between there two lines in the ratio 1 : 2

internally is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x + 2y + 3 = 0 x + 2y + 8 = 0

x cosα + y sinα = , α = tan− 1 √2
10

√45

x cosα + y sinα = , α = π + tan− 1 2
14

√45

x cosα + y sinα = , α = tan− 1 2
14

√45

x cosα + y sinα = , α = π + tan− 1 √2
10

√45

47. A pair of straight lines is passing through the point (1, 1). One of

the lines makes an angle  with the positive direction of X-axis and

the other makes the same angle with the positive direction of Y-axis.

θ

https://dl.doubtnut.com/l/_RJljkEsC6qem
https://dl.doubtnut.com/l/_GwfWPi10oAj4


If the equation of the pair of straight lines is 

, then the value

of  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x2 − (a + 2)xy + y2 + a(x + y − 1) = 0, a ≠ − 2

θ

sin− 1( )
1

2

2

a + 2

sin( )
1

2

2

a + 2

tan− 1( )
1

2

2

a + 2

tan( )
1

2

2

a + 2

48. If the pair of lines  and 

 have a common line, then a =

A. 

B. 1

6x2 + xy − y2 = 0

3x2 − axy − y2 = 0, a > 0

1

2

https://dl.doubtnut.com/l/_GwfWPi10oAj4
https://dl.doubtnut.com/l/_VSCpQwfkOqDV


C. 2

D. 4

Answer: A

Watch Video Solution

49. If the chord  of the circle 

 touches the circle  

, then the possible points for which L = 0

is a chord of contact of S = 0 are

A. 

B. 

C. 

D. 

L ≡ y − mx − 1 = 0

S ≡ x2 + y2 − 1 = 0

S1 ≡ x2 + y2 − 4x + 1 = 0

(2 ± √6, 0)

(2 ± √6, 1)

(2, 0)

(√6, 1)

https://dl.doubtnut.com/l/_VSCpQwfkOqDV
https://dl.doubtnut.com/l/_k1Z1CbgRDjJD


Answer: B

Watch Video Solution

50. If  is a tangent to the circle 

 at (a, 4), then

A. ac = 360

B. ac = -12

C. 

D. 

Answer: B

Watch Video Solution

y + c = 0

x2 + y2 − 6x − 2y + 1 = 0

a + c = 0

4a = c

https://dl.doubtnut.com/l/_k1Z1CbgRDjJD
https://dl.doubtnut.com/l/_Mx20MhLzlkTU


51. If the circles given by 

 and  

 have 4 common tangents, then the

possible number of circles  is

A. 1

B. 2

C. 0

D. in�nite

Answer: B

Watch Video Solution

S ≡ x2 + y2 − 14x + 6y + 33 = 0

S' ≡ x2 + y2 − a2 = 0(a ∈ N)

S' = 0

52. The centre of the circle passing through the point (1,0) and

cutting the circles 

https://dl.doubtnut.com/l/_7WCZcL0v0yGx
https://dl.doubtnut.com/l/_bbfbjugAF2qQ


 and  

 orthogonally is

A. 

B. 

C. (0, 1)

D. (0, 0)

Answer: D

Watch Video Solution

x2 + y2 − 2x + 4y + 1 = 0

x2 + y2 + 6x − 2y + 1 = 0

( − , )
2

3

2

3

( , )
1

2

1

2

53. The equation of the tangent at the point (0, 3) on the circle which

cuts the circles ,  

 and  

 orthogonally is

A. y = 3

x2 + y2 − 2x + 6y = 0

x2 + y2 − 4x − 2y + 6 = 0

x2 + y2 − 12x + 2y + 3 = 0

https://dl.doubtnut.com/l/_bbfbjugAF2qQ
https://dl.doubtnut.com/l/_pht0l4ScLznc


B. x = 0

C. 

D. 

Answer: A

Watch Video Solution

3x + y − 3 = 0

x + 3y − 9 = 0

54. If two tangents to the parabola  meet the tangent at its

vertex in M and N such that MN = 4, then the locus of the point of

intersection of those two tangents is

A. 

B. 

C. 

D. 

y2 = 8x

y2 = 8(x + 3)

y2 = 8(x − 2)

y2 = 8(x + 2)

y2 = 4(x + 2)

https://dl.doubtnut.com/l/_pht0l4ScLznc
https://dl.doubtnut.com/l/_ziFXjHk7opuj


Answer: C

Watch Video Solution

55. Three normals are drawn from the point (c, 0) to the curve

. If one of the normals is X-axis, then the value of c for which

the other two normals are perpendicualr to each other is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

y2 = x

1

4

1

2

3

4

5

8

https://dl.doubtnut.com/l/_ziFXjHk7opuj
https://dl.doubtnut.com/l/_YBURrfp7cLBq


56. If the normal drawn at one end of the latus rectum of the ellipse

 with eccentricity 'e' passes through one end of

the minor axis. Then,

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

b2x2 + a2y2 = a2b2

e4 + e2 = 2

e4 − e2 = 1

e4 + e2 = 1

e2 + e = 1

57. A variable tangent to the ellipse  makes intercepts

on both the axes. The locus of the middle point of the portion of the

tangent between the coordinate axes is

+ = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_a0QrQwP09Uum
https://dl.doubtnut.com/l/_VxOP56JUmlJ4


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

+ = 1
x2

b2

y2

a2

+ = 1
a2

x2

b2

y2

b2x2 + a2y2 = 4

+ = 4
a2

x2

b2

y2

58. If the eccentricity of a conic satis�es the equation

, then the conic is

A. a circle

B. a parabola

C. an ellipse

D. a hyperbola.

2x3 + 10x − 13 = 0

https://dl.doubtnut.com/l/_VxOP56JUmlJ4
https://dl.doubtnut.com/l/_KkGMXNHzhXmW


Answer: D

Watch Video Solution

59. Assertion (A) If  and  are respectively the

orthocentre and circumcentre of a triangle, then (3, 3, 2) is its

centroid. 

Reason ( R ) Centroid of the triangle divides the line segment joining

the orthocentre and the circumcentre in the ratio 1 : 2. 

Which one of the following is true ?

A. (A) and ( R ) are true and ( R ) is the correct explanation to (A)

B. (A) and ( R ) are true, but ( R ) is not the correct explanation to

(A)

C. (A) is true, ( R ) is false

D. (A) is false, ( R ) is true

( − 1, 3, 2) (5, 3, 2)

https://dl.doubtnut.com/l/_KkGMXNHzhXmW
https://dl.doubtnut.com/l/_bQITvWbLSXhU


Answer: C

Watch Video Solution

60. The lines whose direction cosines are given by the relations

 and  are

A. perpendicualr if 

B. perpendicular if 

C. parallel if 

D. parallel to 

Answer: A

View Text Solution

al + bm + cn = 0 mn + nl + lm = 0

+ + = 0
1

a

1

b

1

c

√a + √b + √c = 0

+ + = 0
1

a

1

b

1

c

a + b + c = 0

https://dl.doubtnut.com/l/_bQITvWbLSXhU
https://dl.doubtnut.com/l/_V4eYXyC6cCkk


61. If the plane passing through the points (1, 2, 3), (2, 3, 1) and (3, 1, 2)

is , then 

A. 0

B. 1

C. 6

D. 18

Answer: B

Watch Video Solution

ax + by + cz = 1 a + 2b + 3c =

62. 

A. 1

B. 

lim
x→ − ∞

− lim
x→ 0

=
3|x| − x

|x| − 2x

log(1 + x3)

sin3 x

1

3

https://dl.doubtnut.com/l/_WS7YnpajeIUg
https://dl.doubtnut.com/l/_0Zo61P15nkBW


C. 

D. 0

Answer: B

Watch Video Solution

4
3

63. If   

is continuous at x = 2, then 

A. 2

B. 1

C. 0

D. 

Answer: C

f(x) =

⎧⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪⎩

+ a x < 2

a + b x = 2

+ b x > 2

x− 2

|x− 2 |

x− 2

|x− 2 |

a + b =

−1

https://dl.doubtnut.com/l/_0Zo61P15nkBW
https://dl.doubtnut.com/l/_zIOEVAZ0drZc


Watch Video Solution

64. If , then f is

A. discontinuous at zero

B. continuous but not di�erentiable at zero

C. di�erentiable at zero

D. not continuous and not di�erentiable at zero

Answer: C

Watch Video Solution

f(x) =
⎧
⎨⎩

x ≠ 0

0 x = 0

x2 log ( cos x )

log ( 1 +x2 )

https://dl.doubtnut.com/l/_zIOEVAZ0drZc
https://dl.doubtnut.com/l/_QXDJ2hPg3xaS


65. Match the items given in List-I with those of the items of List - II 

  

The correct answer is

A. 

B. 

C. 

D. 

A B C D

(v) (iii) (i) (ii)

A B C D

(iv) (ii) (i) (iii)

A B C D

(iv) (i) (ii) (iii)

A B C D

(i) (iii) (iv) (ii)

https://dl.doubtnut.com/l/_XQtOC9DGebLZ


Answer: C

View Text Solution

66. If , then 

A. y

B. 2y

C. 1

D. 2

Answer: C

Watch Video Solution

y =
(sin− 1 x)

2

2
(1 − x2)y2 − xy1 =

67. If the relative errors in the base radius and the height of a cone

are same and equal to 0.02, then the percentage error in the volume

https://dl.doubtnut.com/l/_XQtOC9DGebLZ
https://dl.doubtnut.com/l/_g2nxa5IrDwoZ
https://dl.doubtnut.com/l/_YdCStfxKLbhf


of that cone is

A. 2

B. 4

C. 6

D. 8

Answer: C

Watch Video Solution

68. The normal at a point  to the curve

 always passes through the �xed point

A. (0, a)

B. (2a, 0)

C. (a, 0)

θ

x = a(1 + cos θ), y = a sin θ

https://dl.doubtnut.com/l/_YdCStfxKLbhf
https://dl.doubtnut.com/l/_7NCflcSfF4JC


D. (a, a)

Answer: C

Watch Video Solution

69. Let f(x) be continuous on [0, 6] and di�erentiable on (0, 6). Let f(0)

= 12 and .  

If , then for some Lagrange's constant 

A. 

B. 

C. 

D. 

Answer: D

W t h Vid S l ti

f(6) = − 4

g(x) =
f(x)

x + 1

c ∈ (0, 6), g' (c) =

−
44
3

−
22

21

32

21

−
44
21

https://dl.doubtnut.com/l/_7NCflcSfF4JC
https://dl.doubtnut.com/l/_sa2GbDi6zZXo


Watch Video Solution

70. If  and  where , are the turning points of 

, then 

A. 0

B. 

C. 2

D. 1

Answer: B

Watch Video Solution

(α, β) (γ, δ) α < γ

f(x) = 2x3 − 15x2 + 36x − 8 α − γ − β + δ =

−2

71. The height of a cylinder of the greatest volume that can be

inscribed in a sphere of radius 3 is

A. 3√3

https://dl.doubtnut.com/l/_sa2GbDi6zZXo
https://dl.doubtnut.com/l/_i1EUQLrbazLD
https://dl.doubtnut.com/l/_V36JsbJF8p3b


B. 

C. 

D. 

Answer: B

Watch Video Solution

2√3

√3

√2

72. 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∫ =
dx

(ex + e−x)
2

+ c
1

2(e2x + 1)

− + c
1

2(e2x + 1)

+ c
1

3(e2x + 1)

− + c
1

(e2x + 1)

https://dl.doubtnut.com/l/_V36JsbJF8p3b
https://dl.doubtnut.com/l/_iN4NVM0T7xCt


73. 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

∫
π / 2

0
=

dx

1 + (tanx)
√2018

π

3π

4

π

2

π

4

74. If

, then 

A. 

∫ dx = A log∣∣x
2 + 1∣∣ + B tan− 1 x + C log|x − 1| + d

x

(x2 + 1)(x − 1)

A + B + C =

1

4

https://dl.doubtnut.com/l/_iN4NVM0T7xCt
https://dl.doubtnut.com/l/_Ive9YTiI5wNH
https://dl.doubtnut.com/l/_5MiaQXaUCJEi


B. 

C. 

D. 

Answer: C

Watch Video Solution

1

2

3

4

5

4

75. 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∫
π / 2

0

dx =
cos3 x

sinx + cos x

π − 1

2

π − 1

4

1 + π

4

π − 3

4

https://dl.doubtnut.com/l/_5MiaQXaUCJEi
https://dl.doubtnut.com/l/_1zoRgs9icWKv


76. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∫
3

0
(2 + x2)dx =

lim
n→ ∞

[2n + ]
1

n

12 + 22 + … + (3n)
2

n2

lim
n→ ∞

[3n + ]
1

n

12 + 22 + … + 6n2

n2

lim
n→ ∞

[6n + ]
1

n

12 + 22 + … + 9n2

n2

lim
n→ ∞

[3n + ]
1

n

12 + 22 + … + 3n2

n2

77. The area enclosed (in square units) by the curve , the

X-axis and the vertical lines passing through the two minimum

points of the curve is

A. 

y = x4 − x2

48√2

5

https://dl.doubtnut.com/l/_1zoRgs9icWKv
https://dl.doubtnut.com/l/_VaCSB2Frj4LO
https://dl.doubtnut.com/l/_IrYCFcnDOgJa


B. 

C. 

D. 

Answer: D

Watch Video Solution

5

48√2

7

60√2

7

30√2

78. The di�erential equation corresponding to the family of circles

having centres on X-axis and passing through the origin is

A. 

B. 

C. 

D. 

Answer: D

y2 + x2 + = 0
dy

dx

y2 − x2 + = 0
dy

dx

y2 + x2 + 2xy = 0
dy

dx

y2 − x2 − 2xy = 0
dy

dx

https://dl.doubtnut.com/l/_IrYCFcnDOgJa
https://dl.doubtnut.com/l/_Esrp2EJkrJPF


Watch Video Solution

79. The general solution of the di�erential equation

 is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(x2 + xy)y' = y2

= cx
ey

x

e− = cy
y

x

e− = cxy
y

x

e− = cy
2y
x

80. At any point on a curve, the slope of the tangent is equal to the

sum of abscissa and the product of ordinate and abscissa of that

https://dl.doubtnut.com/l/_Esrp2EJkrJPF
https://dl.doubtnut.com/l/_JDYS04lPkXPJ
https://dl.doubtnut.com/l/_AltBg79uVNIL


point. If the curve passes through (0, 1), then the equation of the

curve is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y = 2e − 1
x2

2

y = 2ex
2

y = e−x2

y = 2e−x2
− 1

https://dl.doubtnut.com/l/_AltBg79uVNIL

