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1. In Z the set of all integers, the inverse of -7

w.r.t.  defined by  for all

a,  is

' ∗ ' a ∗ b = a + b + 7

b ∈ Z

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_hAT8dmab8I7N


A. 

B. 7

C. 

D. 

Answer: D

View Text Solution

−14

14

−7

2. Which of the following is a subgroup of

 under addition modulo 6

?

G = {0, 1, 2, 3, 4, 5}

https://dl.doubtnut.com/l/_hAT8dmab8I7N
https://dl.doubtnut.com/l/_5jMVASAgTCsn


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

{0, 2}

{0, 1}

{0, 4}

{0, 3}

3. In the three element group {e,a,b} where e is

the identity ,  is equal toa5b4

https://dl.doubtnut.com/l/_5jMVASAgTCsn
https://dl.doubtnut.com/l/_ANgYIFRHZkmX


A. a

B. e

C. ab

D. b

Answer: A

View Text Solution

4. Which of the following is a group ?

A. {1,2,4,8} under multiplication

https://dl.doubtnut.com/l/_ANgYIFRHZkmX
https://dl.doubtnut.com/l/_GAikuA106PJr


B.  under addition

C.  under addition

D. {0,1,2,3,4} under multiplication module 5

Answer: B

View Text Solution

{0, ± 2, ± 4, ± 6, . . . }

{1, − 1}

5. If the circles  and 

 touch each other,

then

x2 + y2 + 2gx + 2fy = 0

x2 + y2 + 2g' x + 2f' y = 0

https://dl.doubtnut.com/l/_GAikuA106PJr
https://dl.doubtnut.com/l/_33PF8I2JeV83


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ff' = gg'

fg = f' g'

(fg)2 = (f' g' )2

fg' = f' g

6. The relation  on

the set {1,2,3} is

R = {(1, 1), (2, 2), (3, 3)}

https://dl.doubtnut.com/l/_33PF8I2JeV83
https://dl.doubtnut.com/l/_Z9EE9PCmi0TN


A. symmetric only

B. reflexive only

C. an equivalence relation

D. transitive only

Answer: C

Watch Video Solution

7.  is

A. a tautology

(p ∧ ~q) ∧ (~p ∧ q)

https://dl.doubtnut.com/l/_Z9EE9PCmi0TN
https://dl.doubtnut.com/l/_qTvIFP2BTrXe


B. a contradiction

C. both a tautology and a contradiction

D. neither a tautology nor a contradiction

Answer: B

Watch Video Solution

8. Which of the following is not a proposition?

A. 3 is a prime

B.  is irrational√2

https://dl.doubtnut.com/l/_qTvIFP2BTrXe
https://dl.doubtnut.com/l/_Emzd2odPBB6P


C. Mathematics is interesting

D. 5 is an even integer

Answer: C

Watch Video Solution

9. Assuming that the sums and products given

below are defined, which of the following is

not true for matrices ?

A. AB=AC does not imply B=C

https://dl.doubtnut.com/l/_Emzd2odPBB6P
https://dl.doubtnut.com/l/_nutkib4WFyli


B. A+B=B+A

C. 

D. AB=0  A=0 or B=0

Answer: A

Watch Video Solution

(AB)' = B'A'

⇒

10. In a  if  then 
ΔABC

∣
∣

∣
∣

1 a b

1 c a

1 b c

∣
∣

∣
∣

= 0

sin2 A + sin2 B + sin2 C =

https://dl.doubtnut.com/l/_nutkib4WFyli
https://dl.doubtnut.com/l/_eiWwALMhKxDj


A. 

B. 

C. 

D. 1

Answer: B

Watch Video Solution

4
9

9

4

3√3

11. 7th term of an A.P. is 40. then the sum of

the first 13 terms is

https://dl.doubtnut.com/l/_eiWwALMhKxDj
https://dl.doubtnut.com/l/_6pYgFqeh92Kl


A. 520

B. 53

C. 2080

D. 1040

Answer: A

Watch Video Solution

12. The number of words that can be formed

out of the letters of the word "ARTICLE" so that

the vowels occupy even places is

https://dl.doubtnut.com/l/_6pYgFqeh92Kl
https://dl.doubtnut.com/l/_yHzGyvcpHjrn


A. 574

B. 36

C. 754

D. 144

Answer: D

Watch Video Solution

13. The sum of the coefficients in the

expansion of (1 + x − 3x2)
3148

https://dl.doubtnut.com/l/_yHzGyvcpHjrn
https://dl.doubtnut.com/l/_K4gaEpTLpYkp


A. 8

B. 7

C. 1

D. 

Answer: C

Watch Video Solution

−1

14. The leat remainder when  is divided by

5

1730

https://dl.doubtnut.com/l/_K4gaEpTLpYkp
https://dl.doubtnut.com/l/_kkC2duWkVpCg


A. 2

B. 1

C. 4

D. 3

Answer: C

View Text Solution

15. The coefficient of  in the expansion of 

 is

x32

(x4 − )
15

1

x3

https://dl.doubtnut.com/l/_kkC2duWkVpCg
https://dl.doubtnut.com/l/_xQvAHqHifuO9


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

− 15C3

15C4

− 15C5

15C2

16. The line  meets the circle 

 at only one point if 

3x − 2y = k

x2 + y2 = 4r2 k2 =

https://dl.doubtnut.com/l/_xQvAHqHifuO9
https://dl.doubtnut.com/l/_Rbot7k70GnpV


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

52r2

20r2

r220

9

r252

9

17. The limiting points of the coaxial system of

circles  arex2 + y2 + 2λx + 4 = 0

https://dl.doubtnut.com/l/_Rbot7k70GnpV
https://dl.doubtnut.com/l/_008Lc2T3VOXF


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(0, ± 4)

( ± 2, 0)

(0, ± 1)

(0, ± 2)

18. Which of the following is a point on the

common chord of the circle

https://dl.doubtnut.com/l/_008Lc2T3VOXF
https://dl.doubtnut.com/l/_gz5ylyAUFzEH


 and 

 ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x2 + y2 + 2x − 3y + 6 = 0

x2 + y2 + x − 8y − 13 = 0

(1, 4)

(1, − 2)

(1, − 4)

(1, 2)

https://dl.doubtnut.com/l/_gz5ylyAUFzEH


19. The directrix of the parabola

A. y=0

B. x=1

C. 

D. 

Answer: C

Watch Video Solution

x2 − 4x − 8y + 12 = 0

y = − 1

x = − 1

https://dl.doubtnut.com/l/_fM98k0WbD0q7
https://dl.doubtnut.com/l/_CFaFk9MnUBUW


20. The locus of the point of intersection of

the perpendicular tangents to the ellipse

 is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

+ = 1
x2

9

y2

4

x2 + y2 = 4

x2 + y2 = 9

x2 + y2 = 5

x2 + y2 = 13

https://dl.doubtnut.com/l/_CFaFk9MnUBUW
https://dl.doubtnut.com/l/_lLE9QLgef90w


21. Inverse of the matrix of  is

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

(
1 2

3 4
)

(
1 −2

3 4
)

1

10

(
4 2

−3 1
)

1

10

(
4 2

−3 1
)

(
4 −2

−3 1
)

1

10

https://dl.doubtnut.com/l/_lLE9QLgef90w


22. 

A. 

B. 

C. 0

D. a+b+c

Answer: C

Watch Video Solution

∣
∣
∣
∣
∣

b2c2 bc b + c

c2a2 ca c + a

a2 + b2 ab a + b

∣
∣

∣

∣
∣

=

(ab + bc + ca)
1

abc

ab + bc + ca

https://dl.doubtnut.com/l/_XgancavA2EAB


23. If the vectors

are complanar then m=

A. 0

B. 38

C. 

D. 10

Answer: D

Watch Video Solution

4 î + 11ĵ + mk̂, 7 î + 2ĵ + 6k̂ and î + 5ĵ + 4k̂

−10

https://dl.doubtnut.com/l/_iTwF7rUFO9ga


24. The angle between the vectors

 when 

 is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
a +

→
b and

→
a −

→
b

→
a = (1, 1, 4) and

→
b = (1, − 1, 4)

45∘

90∘

15∘

30∘

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


25. If  then 

A. 6

B. 2

C. 20

D. 8

Answer: C

Watch Video Solution

∣
∣
∣
→
a ×

→
b

∣
∣
∣

= 4 and
∣
∣
∣
→
a ⋅

→
b

∣
∣
∣

= 2

∣
∣
→
a ∣

∣
2∣
∣
∣

→
b

∣
∣
∣

2

=

https://dl.doubtnut.com/l/_MVkPEopb8aoA
https://dl.doubtnut.com/l/_nXGPPdg04d3i


26. In a  if 

then cos C=

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ΔABCV = =
b + c

11

c + a

12
a + b

13

5

7

7
5

16

17

17
36

https://dl.doubtnut.com/l/_nXGPPdg04d3i


27.  =

A. 1

B. 0

C. 2

D. 

Answer: D

Watch Video Solution

cos 10 + cos 20 + cos 30 + . . . + cos 1800

−1

https://dl.doubtnut.com/l/_rhPTUYn6p9mm


28. The value of =

A. 2

B. 1

C. 0

D. 3

Answer: A

Watch Video Solution

tan 700 − tan 200

tan 500

https://dl.doubtnut.com/l/_4h2L3Xi4inOH


29. 

A. 

B. e

C. 

D. 1

Answer: A

Watch Video Solution

lim
x→ 0

(1 − ax) =
1
x

e−a

ea

https://dl.doubtnut.com/l/_xo11kbulbF3y


30. 

A. 4

B. 3

C. e

D. 

Answer: A

Watch Video Solution

Lim
n→ ∞

(3n + 4n) =
1
n

∞

https://dl.doubtnut.com/l/_sAp2kAZeNRrw


31. The locus of a point which moves such that

the difference of its distances from two fixed

points is always of its distances from two fixed

points is always a constant is

A. a circle

B. a straight line

C. a hyperbola

D. an ellipse

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_Jgcv6mLy2LhF


Watch Video Solution

32. The distance between the directrices of the

hyperbola , is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x = 8 secθ, y = 8 tan θ

8√2

16√2

4√2

6√2

https://dl.doubtnut.com/l/_Jgcv6mLy2LhF
https://dl.doubtnut.com/l/_dHofG4qC72QF


33. If  then

A. 1

B. 0

C. 

D. 3

Answer: D

Watch Video Solution

cos − 1 x + cos y− 1 + cos − 1 x = 3π

xy + yz + zx =

−3

https://dl.doubtnut.com/l/_dHofG4qC72QF
https://dl.doubtnut.com/l/_heIXzRPo2XFM


34. 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

sin( cos − 1 ) =
1

2
4
5

−
1

√10

1

√10

−
1

10

1

10

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


35. The general solution of the equation

 for  is, 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

tan 2θ tan θ = 1 n ∈ Z θ =

(2n + 1)
π

4

(2n + 1)
π

6

(2n + 1)
π

2

(2n + 1)
π

3

https://dl.doubtnut.com/l/_Oj5xneIGhLZC
https://dl.doubtnut.com/l/_YvVJ1uJR4xpx


36. The angle between the lines in

 is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x2 − xy − 6y2 − 7x + 31y − 18 = 0

60∘

45∘

30∘

90∘

https://dl.doubtnut.com/l/_YvVJ1uJR4xpx


37. If p is the length of the perpendicular from

the origin on the line whose intercepts on the

axes are a and b, then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

p2 = a2 + b2

p2 = a2 − b2

= +
1

p2

1

a2

1

b2

= −
1

p2

1

a2

1

b2

https://dl.doubtnut.com/l/_5CWkqyejGlT3


38. The equation of the line bisecting

perpendicularly the segment joining the

points  and (8,8) is

A. y=7

B. 6x+y-19=0

C. x+2y-7=0

D. 6x+2y-19=0

Answer: B

Watch Video Solution

( − 4, 6)

https://dl.doubtnut.com/l/_7uyAiPTiWth5


39. If the slope of one of the lines gives by

 is 5 times the other,

then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ax2 + 2hxy + by2 = 0

5h2 = 9ab

5h2 = ab

h2 = ab

9h2 = 5ab

https://dl.doubtnut.com/l/_PHANnmw7Kq1J


40. The locus of a point which is equidistant

from  is

A. ax+by=0

B. x-y=0

C. x+y=0

D. bx-ay=0

Answer: B

Watch Video Solution

(a + b, a − b) and (a − b, a + b)

https://dl.doubtnut.com/l/_nFN5sTCDFwja
https://dl.doubtnut.com/l/_ZeeSf78h0EvF


41. Prove that 

and hence evaluate the following: 

(f) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∫
a

0
f(x)dx = ∫

a

0
f(a − x)dx

∫
π

0

xdx

a2 cos2 x + b2 sin2
x

π

2ab

π

ab

π2

2ab

π2

ab

https://dl.doubtnut.com/l/_ZeeSf78h0EvF
https://dl.doubtnut.com/l/_JNGLbKGp8kXU


42. 

A. 4

B. 0

C. 1

D. 8

Answer: A

View Text Solution

∫
2π

0
(sinx + |sinx|)dx =

https://dl.doubtnut.com/l/_JNGLbKGp8kXU


43. If  and  dx , then 

=

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

n ∈ N In = ∫(logx)n

In + nIn− 1

(x logx)n

x(logx)n

n(logx)n

(logx)n− 1

https://dl.doubtnut.com/l/_4mYYKNwsPCZL
https://dl.doubtnut.com/l/_g3DuxhP899AJ


44. The area included between the parabolas

 is, (in square units)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x2 = 4y and y2 = 4x

4
3

1

3

16

3

8

3

https://dl.doubtnut.com/l/_g3DuxhP899AJ


45. The differential equation for which

 is given by

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

sin− 1 x + sin− 1 y = C

√1 − x
2
dy + √1 − y2dx = 0

√1 − x2dx + √1 − y2dy = 0

√1 − x2dx − √1 − y2dy = 0

√1 − x2dy − √1 − y2dx = 0

https://dl.doubtnut.com/l/_8b626mbwFbhV
https://dl.doubtnut.com/l/_TUCjGT6cvbey


46. The derivative of  w.r.t. 

 is

A. 

B. 1

C. 

D. 

Answer: D

Watch Video Solution

cos − 1( )
1 − x2

1 + x2

cot − 1( )
1 − 3x2

3x − x3

3/2

1/2

2/3

https://dl.doubtnut.com/l/_TUCjGT6cvbey


47. If  then 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x = a(θ − sin θ), y = a(1 − cos θ)

=
dy

dx

cot
θ

2

tan
θ

2

cosec21

2
θ

2

− cosec21

2
θ

2

https://dl.doubtnut.com/l/_tTT45Uf74P4c
https://dl.doubtnut.com/l/_DF96VMSS6dbo


48. If 

then 

A. 

B. 

C. y

D. 

Answer: C

View Text Solution

y = 1 − x + − + − . . . .
x2

2!

x3

3!

x4

4!

=
d2y

dx
2

−x

x

−y

https://dl.doubtnut.com/l/_DF96VMSS6dbo


49. The slope of the tangent to the curve

 at x=1 is

A. 

B. 0

C. 

D. 

Answer: B

Watch Video Solution

x = 3t2 + 1, y = t3 − 1

1

2

−2

∞

https://dl.doubtnut.com/l/_Y941BORbVKls
https://dl.doubtnut.com/l/_t5a2QBzDELwX


50. For the curve  the subnormal at

any point varies as

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

xy = c2

x3

x2

y3

y2

https://dl.doubtnut.com/l/_t5a2QBzDELwX


51. The amplitude of  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

sin + i(1 − cos )
π

5

π

5

2π

5

π

5

π

15

π

10

https://dl.doubtnut.com/l/_SogRJxB1vj4N


52. If  then 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√x + = 2 cos θ
1

√x
x6 + x− 6 =

2 cos 12θ

2 cos 6θ

2 sin 3θ

2 cos 3θ

https://dl.doubtnut.com/l/_5PpOXmHUv16H


53. Which of the following is a fourth root of

 ?

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

+ i
1

2

√3

2

cis
π

12

cis
π

2

cis
π

3

cis
π

6

https://dl.doubtnut.com/l/_g311I6xhEwTz
https://dl.doubtnut.com/l/_hlsQAhROCGFM


54. The function  is

A. discontinuous at the origin because |x| is

discontinuous there

B. continuous at the origin

C. discontinuous at the origin because

both |x| and  are discontinuous there

D. discontinuous at the origin because 

is discontinuous there

Answer: D

f(x) = |x| +
|x|

x

|x|

x

|x|

x

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


Watch Video Solution

55. If

then 

A. 6

B. 1

C. 

D. 

Answer: B

f(a) = 2, f' (a) = 1, g(a) = − 3, g' (a) = − 1

Lim
x→ a

=
f(a)g(x) − f(x)g(a)

x − a

−1

−5

https://dl.doubtnut.com/l/_hlsQAhROCGFM
https://dl.doubtnut.com/l/_sH36r2MPMDOd


Watch Video Solution

56. The maximum of  is

A. 4

B. 3

C. 7

D. 5

Answer: A

Watch Video Solution

4 sin2 x + 3 cos2 x

https://dl.doubtnut.com/l/_sH36r2MPMDOd
https://dl.doubtnut.com/l/_0g4K6imviqzP


57. The rate of change of the surface area of a

sphere of radius r when the radius is

increasing at the rate of 2cm/sec is

proportional to

A. 

B. 

C. 

D. r

Answer: D

Watch Video Solution

1

r2

1

r

r2

https://dl.doubtnut.com/l/_Z98ye9O1pjIA


58. 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∫√1 + sin dx =
x

4

8(sin + cos ) + C
x

8
x

8

8(sin − cos ) + C
x

8
x

8

8(cos − sin ) + C
x

8
x

8

(sin − cos ) + C
1

8
x

8
x

8

https://dl.doubtnut.com/l/_Z98ye9O1pjIA
https://dl.doubtnut.com/l/_t3gIyiXa8DB4
https://dl.doubtnut.com/l/_LUA7kpdC9vNL


59. 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∫ex( )dx =
1 + sinx

1 + cos x

exsec2 + C
x

2

extan + C
x

2

exsec + C
x

2

ex tanx + C

https://dl.doubtnut.com/l/_LUA7kpdC9vNL


60. 

A. 

B. 

C. 1

D. 

Answer: D

Watch Video Solution

∫
∞

0
=

xdx

(1 + x)(1 + x2)

π

2

0

π

4

https://dl.doubtnut.com/l/_PKN3972gBUOB

