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Mathematics

1. Let G donate the set of all  non-singular matrices with rational

numbers as entries. Then under matrix multiplication.

A. G is a subgroup

B. G is an in�nite, non-A belian group

C. G is a �nite A belian group

D. G is in�nite, A belian

n × n

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_XpNvvcUut89p


Answer: B

View Text Solution

2.  fails to be a group under multiplication

modulo n because

A. closure property fails

B. there is no identity

C. closure holds but not associativity

D. there is no inverse for an element of the set

Answer: D

View Text Solution

Zn = {0, 1, 2, …n − 1}

3. If  (mod 5) then x can take the value7x = 3

https://dl.doubtnut.com/l/_XpNvvcUut89p
https://dl.doubtnut.com/l/_121DqSJLLE9V
https://dl.doubtnut.com/l/_XT6HZTLVpSwo


A. 17

B. 15

C. 22

D. 19

Answer: D

Watch Video Solution

4. The last digit of the number  is

A. 8

B. 6

C. 2

D. 0

Answer: B

6500

https://dl.doubtnut.com/l/_XT6HZTLVpSwo
https://dl.doubtnut.com/l/_5z2XvqibBTHC


Watch Video Solution

5. a and b are positive integers such that  is a prime number.

Then 

A. 

B. 

C. 

D. 1

Answer: A

Watch Video Solution

a3 − b2

a2 − b2 =

a + b

ab

a − b

6. A set contains n elements. The Power set contains

A. n elements

https://dl.doubtnut.com/l/_5z2XvqibBTHC
https://dl.doubtnut.com/l/_GNrU4Q4kWAiy
https://dl.doubtnut.com/l/_gwUqPaMp2z9R


B.  elements

C.  elements

D. none of these

Answer: C

Watch Video Solution

n2

2n

7. A parallelogram is cut by two sets of m lines parallel to the sides.

The number of parallelograms thus formed is

A. 

B. 

C. 

D. 

Answer: D

m2

4

(m + 2)
2

4

(m + 1)2

4

(m + 1)
2
(m + 2)

2

4

https://dl.doubtnut.com/l/_gwUqPaMp2z9R
https://dl.doubtnut.com/l/_WDE3J8ioBovT


Watch Video Solution

8. 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(
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3
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3
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48

3
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3
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47

3
) =

(
52

1
)

(
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3
)

(
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2
)

(
52

4
)

9. 

https://dl.doubtnut.com/l/_WDE3J8ioBovT
https://dl.doubtnut.com/l/_ClQhPznweZe2
https://dl.doubtnut.com/l/_MqoLvy9YHrAJ


A. 

B. 

C. 

D. 

Answer: B

View Text Solution

10. If  , then p =

A. 

B. 

xpq = (xp)q

q
1
q

qq

https://dl.doubtnut.com/l/_MqoLvy9YHrAJ
https://dl.doubtnut.com/l/_LNpLLPIbtihA


C. 

D. 

Answer: C

Watch Video Solution

q
1

q − 1

q
1

q + 1

11. The Asymptotes of the hyperbola  are

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

16x2 − 9y2 = 144

+ = 1
x2

9

y2

16

+ = 0
x2

9

y2

16

+ = 1
y2

9
x2

16

− = 0
x2

9

y2

16

https://dl.doubtnut.com/l/_LNpLLPIbtihA
https://dl.doubtnut.com/l/_PeFL57UznhjS
https://dl.doubtnut.com/l/_3m8VkaH5KFPs


12. The eccentricity of the rectangular hyperbola is

A. e

B. 

C. 

D. 

Answer: B

Watch Video Solution

√2

∞

√3

13. The eccentricity of the hyperbola  is

A. 

B. 

C. 

D. 

4x2 − 9y2 − 8x − 32 = 0

3

2

√13

2

√13

3

√5

3

https://dl.doubtnut.com/l/_3m8VkaH5KFPs
https://dl.doubtnut.com/l/_rTwaL3kZhyYT


Answer: C

Watch Video Solution

14. The locus of the centre of a circle which touches externally two

given circles is

A. a hyperbola

B. a parabola

C. an ellipse

D. another circle

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_rTwaL3kZhyYT
https://dl.doubtnut.com/l/_CP9qwhVaWzfh


15. What does this equation 

 represent?

A. a pair of straight lines

B. ellipse

C. a parabola

D. hyperbola

Answer: D

Watch Video Solution

x2 − 4y2 − 2x + 16y − 40 = 0

16. 

A. log x

B. 

C. 

∫ logxdx =

x(logx − 1)

x logx

https://dl.doubtnut.com/l/_BzsM46FdBgnh
https://dl.doubtnut.com/l/_ia4Lvd7azSa2


D. 

Answer: B

Watch Video Solution

x(logx + 1)

17. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∫ dx =
1

1 − cos x

cos ecx + cot x

−tan
x

2

−cot
x

2

cos ecx − cot x

https://dl.doubtnut.com/l/_ia4Lvd7azSa2
https://dl.doubtnut.com/l/_G0uYoemmJJxO


18. In what ratio should a given line be divided into 2 parts so that the

rectangle contained by them is maximum ?

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

1: 1

3: 2

4: 3

√5 + 1: √5 − 1

19. A point of infection of the curve  is

A. 

B. 

C. 

y = e−x2

( , − )
1

√2

1

√e

( , )
1

√2

1

√e

( − , − )
1

√2

1

√e

https://dl.doubtnut.com/l/_MnQIvil26gOq
https://dl.doubtnut.com/l/_Nofm5HeDBGrE


D. 

Answer: B

Watch Video Solution

(√2, )
1

√e

20. The angle between the curves  at their point

of intersection is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

xy = 2 and y2 = 4x

tan− 1 1

3

tan− 1 2

tan− 1 3

tan− 1 2

3

https://dl.doubtnut.com/l/_Nofm5HeDBGrE
https://dl.doubtnut.com/l/_pKRX2niQR2oc
https://dl.doubtnut.com/l/_0yIIHyYLaX3L


21. The distance s feet travelled by a particle in time t second is given

by . It acceleration vanishes at time t =

A. 2

B. 4

C. 3

D. 1

Answer: A

Watch Video Solution

s = t3 − 6t2 − 4t − 8

22. The length of the subtangent to the curve  at any

point  on it is

A. 

B. 

C. 

xmyn = am+n

(x1, y1)

−
mx1

n

−
my1

n

−
ny1

m

https://dl.doubtnut.com/l/_0yIIHyYLaX3L
https://dl.doubtnut.com/l/_ny6PmB6eIgeq


D. 

Answer: D

Watch Video Solution

−
nx1

m

23. If 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x = a(cos θ + θ sin θ), y = a(sin θ − θ cos θ), =
dy

dx

cot θ

tan
θ

2

tan θ

cot
θ

2

https://dl.doubtnut.com/l/_ny6PmB6eIgeq
https://dl.doubtnut.com/l/_SF0rPjWvg2GF


24. If =

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y = xx,
dy

dx

xx− 1

xx(1 + logx)

xx. logx

xx

logx

25. If 

A. 

B. 

C. 

D. 

xy = ex−y, =
dy

dx

logx

(1 + logx)
2

x − y

1 + logx

1 − x

y + x logy

−
logx

(1 + logx)
2

https://dl.doubtnut.com/l/_2UiQFEwrG8To
https://dl.doubtnut.com/l/_dJiFyxciLfoC


Answer: A

Watch Video Solution

26. If 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

y = tan− 1( ), =
x + a

1 − xa

dy

dx

1

a2 + x2

a

a2 + x2

1

1 + x2

a2

(1 − xa)2

27. If xy = x + y, =
dy

dx

https://dl.doubtnut.com/l/_dJiFyxciLfoC
https://dl.doubtnut.com/l/_HwFYQAhz3A1H
https://dl.doubtnut.com/l/_lNK2FqbpopkR


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

xy

1 − x

y

1 − xy

y − 1

1 − x

−1

(x − 1)2

28. If 

A. 

B. 

C. 

D. none of these

Answer: C

y = sinx0, =
dy

dx

cos x0

cos x0180

π

cos x0π

180

https://dl.doubtnut.com/l/_lNK2FqbpopkR
https://dl.doubtnut.com/l/_Zsk5c9YSwM1r


Watch Video Solution

29. 

A. e

B. 

C. 

D. 

Answer: B

Watch Video Solution

Ltn→ ∞(1 + )
2n

=
2

n

e4

e2

e6

30. 

A. 1

B. 2

Ltn→ 0 =
x

√1 + x − √1 − x

https://dl.doubtnut.com/l/_Zsk5c9YSwM1r
https://dl.doubtnut.com/l/_QupLatloUEpn
https://dl.doubtnut.com/l/_h2cY7zAU2IuD


C. 

D. 0

Answer: A

Watch Video Solution

1

2

31. The projection of  on  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

a = 3i − j + 5k b = 2i + 3j + k

8

√35

8

√14
8

√39

√14

https://dl.doubtnut.com/l/_h2cY7zAU2IuD
https://dl.doubtnut.com/l/_D8uMsklFyczd
https://dl.doubtnut.com/l/_akxvcwO5cgYh


32. If 

A. 4

B. 7

C. 6

D. 8

Answer: B

Watch Video Solution

|a| = 3, |b| = 4 and |a + b| = 1,  then |a − b| =

33. If  and the angle between a and b is ,then a. b =

A. 30

B. 

C. 15

D. 

|a| = 5, |b| = 6 60∘

15√3

5√3

https://dl.doubtnut.com/l/_akxvcwO5cgYh
https://dl.doubtnut.com/l/_U00HepJ9gQ8u


Answer: C

Watch Video Solution

34. If  then

A. a and b are perpendicular

B. 

C. a and b are parallel

D. there is no relationship between a and b

Answer: A

Watch Video Solution

|a + b| = |a − b|

|a| = |b|

35. If , a unit vector parallel to 

 is

a = I + j, b = j + k and c = k + i

a + b + c

https://dl.doubtnut.com/l/_U00HepJ9gQ8u
https://dl.doubtnut.com/l/_Fqwq1jHfYhIW
https://dl.doubtnut.com/l/_LIPdAKnUayfY


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2i + 2j + 2k

I + j + k

2√3

I + j + k

√3

a + b + c

√3

36. If the position vectors of A and B are 3i - 2i + k and 2i + 4j - 3k then

the length of AB is

A. 

B. 

C. 

D. 

√14

√43

√29

√53

https://dl.doubtnut.com/l/_LIPdAKnUayfY
https://dl.doubtnut.com/l/_KDODGYtkWKd0


Answer: D

Watch Video Solution

37. 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

∫ dx =
x2 + 1

x4 + 1

tan− 1(x2 + 1)
1

√2

tan− 1(x2 − 1)
1

√2

tan− 1( )
1

√2

x2 + 1

√2x

tan− 1( )
1

√2

x2 − 1

√2x

38. The area bounded by the curve  and the x - axis

is

y = x2 − 7x + 10

https://dl.doubtnut.com/l/_KDODGYtkWKd0
https://dl.doubtnut.com/l/_bSDHqtTfLP4Y
https://dl.doubtnut.com/l/_QogudTKizHiN


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

5

2

9

2

11

3

3

2

39. The area enclosed within the curve  is

A. 

B. 

C. 2

D. 4

Answer: C

|x| + |y| = 1

√2

2√2

https://dl.doubtnut.com/l/_QogudTKizHiN
https://dl.doubtnut.com/l/_PeQ5dDyZj6NX


Watch Video Solution

40. 

A. log 2

B. 

C. 

D. 

Answer: A

View Text Solution

Ltn→ ∞ [ + + ...  to n terms] =
1

n + 1

1

n + 1

log
1

2

log 3

2 log 2

41. 

A. 

B. 

∫
π / 2

0

log sinxdx =

log
π

2

1

2

π log 2

https://dl.doubtnut.com/l/_PeQ5dDyZj6NX
https://dl.doubtnut.com/l/_XwHJZac3tMII
https://dl.doubtnut.com/l/_vvVmJQfIsl73


C. 

D. 

Answer: A

Watch Video Solution

log 2
π

2

−π log 2

42. =

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∫
π / 2

0

dx

1 + tanx

π

π

2

π

4

π

3

https://dl.doubtnut.com/l/_vvVmJQfIsl73
https://dl.doubtnut.com/l/_OUjXC4gug73p
https://dl.doubtnut.com/l/_Zb5rtgknBBg0


43. 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

∫
π / 2

0

=
dx

a2 cos2 x + b2 sin2 x

2πab

πa2b2

π

a2b2

π

2ab

44. 

A. 

B. 

C. 

D. 

∫
a

0

√a2 − x2dx =

a2

4

πa2

2

πa2

πa2

4

https://dl.doubtnut.com/l/_Zb5rtgknBBg0
https://dl.doubtnut.com/l/_JcXpxOGPyi7o


Answer: D

Watch Video Solution

45. 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∫ dx =
e√x

√x

e√x

2e√x

e√x

2

√xe√x

46. The product of the perpendiculars from the foci on any tengent to

the ellipse  is+ = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_JcXpxOGPyi7o
https://dl.doubtnut.com/l/_jiq9c5j9S0IK
https://dl.doubtnut.com/l/_FO2DmjM74uA8


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

a2

b2

a2 − b2

√a2 + b2

47. P is any point on the ellipse  whose foci are S

and S' , SP + S'P =

A. 9

B. 27

C. 12

D. 36

9x2 + 36y2 = 324

https://dl.doubtnut.com/l/_FO2DmjM74uA8
https://dl.doubtnut.com/l/_uAvmA6zw6cux


Answer: C

Watch Video Solution

48. If the major axis of an ellipse is 3 times its minor axis its ecentricity

is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2√2

3

2

3

√2

3

1

3

49. The length of the latus-rectumof the ellipse  is+ = 1
x2

25

y2

9

https://dl.doubtnut.com/l/_uAvmA6zw6cux
https://dl.doubtnut.com/l/_OMKiVgclEB5d
https://dl.doubtnut.com/l/_zvPT1YZP9nBN


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

9

5

50

3

18

5

25

3

50. If  is a tengent to the parabola  then k =

A. 

B. 

C. 

D. none

Answer: D

2y = 5x + k y2 = 6x

2

3

3

5

4
5

https://dl.doubtnut.com/l/_zvPT1YZP9nBN
https://dl.doubtnut.com/l/_gtZfEatuhRKV


Watch Video Solution

51. The equation of the parabola with focus (2,0) and directirix

 is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x + 3 = 0

y2 − 10x + 5 = 0

x2 − 10y + 5 = 0

y2 − 10x − 5 = 0

x2 − 10y − 5 = 0

52. The circumcircle of the triangle with vertices at (0,0), (a,0) and (0,b)

is

A. x2 + y2 + ax + by = 0

https://dl.doubtnut.com/l/_gtZfEatuhRKV
https://dl.doubtnut.com/l/_uxIUrSuyQNVb
https://dl.doubtnut.com/l/_Gq7Mf0R0PfI5


B. 

C. 

D. 

Answer: C

View Text Solution

x2 + y2 − bx − ay = 0

x2 + y2 − ax − by = 0

x2 + y2 + bx + ay = 0

53. For the circles

 to cut

each other orthogonally the value of k must be

A. 

B. 5

C. 1

D. 

x2 + y2 − 2x + 3y + k = 0 and x2 + y2 + 8x − 6y − 7 = 0

−10

−3

https://dl.doubtnut.com/l/_Gq7Mf0R0PfI5
https://dl.doubtnut.com/l/_yy0IbBu4loLh


Answer: A

Watch Video Solution

54. The length of the tangent from the point (1,-4) to the circle

2x^2+2y^2-3x+7y+9=0

A. 6

B. sqrt(6)

C. 16

D. sqrt(18)

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_yy0IbBu4loLh
https://dl.doubtnut.com/l/_jjdZnOBoazK6


55. The angle between the pair of lines given by

 is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3x2 + 5xy − 2y2 + x + 9y − 4 = 0

tan− 1 7

90∘

tan− 1 5

tan− 1 1

3

56. The general value of  which satis�es the equation

is

A. 

θ

(cos θ + i sin θ)(cos 3θ + i sin 3θ)…[cos(2n − 1)θ + i sin(2n − 1)θ] = 1

nπ

r2

https://dl.doubtnut.com/l/_Ftpry8mjuuBe
https://dl.doubtnut.com/l/_L7pzZPM2u4mY


B. 

C. 

D. 0

Answer: D

Watch Video Solution

(2n + 1)π

r2

(n − 1)π

r2

57. =

A. 

B. 

C. 

D. x

Answer: B

Watch Video Solution

cos[tan− 1{sin(cot − 1 x)}]

( )
1 / 2

x2 + 2

x2 + 3

( )
1 / 2

x2 + 1

x2 + 2

( )
1 / 2

x2 + 3

x2 + 4

https://dl.doubtnut.com/l/_L7pzZPM2u4mY
https://dl.doubtnut.com/l/_B6Hd200z1Ptj


58. The smallest integer n such that  is

A. 2

B. 8

C. 4

D. 6

Answer: C

Watch Video Solution

( )
n

= 1
1 + i

1 − i

59.  =

A. 

B. 

C. 8i

(1 + i)5 + (1 − i)5

−8

8

https://dl.doubtnut.com/l/_B6Hd200z1Ptj
https://dl.doubtnut.com/l/_l0LwakKFepRX
https://dl.doubtnut.com/l/_63ACOWTU5Dq7


D. 32

Answer: A

Watch Video Solution

60. If , the x =

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

cos − 1 x = cot − 1 + tan− 14
3

1

7

1

2

1

√2

√3

2

3

5

https://dl.doubtnut.com/l/_63ACOWTU5Dq7
https://dl.doubtnut.com/l/_blEmyDH7111a

