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Mathematics

1. On the set Z , of all integers  is de�ned by 

. If  then x=

A. 5

∗

a ∗ b = a + b − 5 2∗ (x ∗ 3) = 5

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_3Dny8Mjzh1yC


B. 10

C. 0

D. 3

Answer: B

Watch Video Solution

2. Which of the following is false ?

A. If  all  N then  is

commutative in N.

B. Addition is associative in N.

a ∗ b = ab a, b ∈ ∗

https://dl.doubtnut.com/l/_3Dny8Mjzh1yC
https://dl.doubtnut.com/l/_CO7AIVUQGH90


C. Addition is commutative in N.

D. Multiplication is associative in N.

Answer: A

Watch Video Solution

3. 

then 

A. 

B. 

C. 

→
a ⋅ î =

→
a ⋅ ( î + ĵ) =

→
a ⋅ ( î + ĵ + k̂) = 1

→
a =

î

î + ĵ − k̂

î + ĵ

https://dl.doubtnut.com/l/_CO7AIVUQGH90
https://dl.doubtnut.com/l/_Hvk3Yn3XocYx


D. 

Answer: A

Watch Video Solution

î − k̂

4. If  , then the value of

 is equal to

A. 

B. 

C. 

D. 1

∣
∣
→
a ∣

∣ =
∣
∣
∣

→
b

∣
∣
∣

=
∣
∣
∣
→
a +

→
b

∣
∣
∣

= 1

∣
∣
∣
→
a −

→
b

∣
∣
∣

√5

√3

√2

https://dl.doubtnut.com/l/_Hvk3Yn3XocYx
https://dl.doubtnut.com/l/_sH4VjaltMRZU


Answer: B

Watch Video Solution

5. The projection of  on 

 is

A. 

B. 

C. 

D. 

Answer: A

→
a = 3 î − ĵ + 5k̂

→
b = 2 î + 3ĵ + k̂

8

√14

√14

8

√35

8

√39

https://dl.doubtnut.com/l/_sH4VjaltMRZU
https://dl.doubtnut.com/l/_I8Cp1iBAI3Kb


Watch Video Solution

6. The locus of a point which moves such that the

sum of its distances from two �xed points is a

constant is

A. an ellipse

B. a hyperbola

C. a circle

D. a parabola

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_I8Cp1iBAI3Kb
https://dl.doubtnut.com/l/_sbBMAWv0bE23


7. The centroid of the triangle ABC where A= (2,3), B=

(8,10) and C= (5,5) is

A. (6,6)

B. (15,18)

C. (5,6)

D. (6,5)

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_sbBMAWv0bE23
https://dl.doubtnut.com/l/_csb85RAcDqKY


8. If  represents

a pair of lines , then K=

A. 1

B. 

C. 0

D. 9

Answer: B

Watch Video Solution

3x2 + xy − y2 − 3x + 6y + K = 0

−9

https://dl.doubtnut.com/l/_keoJrkqTY4ss


9. The equation of the smallest circle passing

through the points (2,2) and (3,3) is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x2 + y2 + 5x − 5y + 12 = 0

x2 + y2 − 5x + 5y − 12 = 0

x2 + y2 − 5x + 5y + 12 = 0

x2 + y2 − 5x − 5y + 12 = 0

https://dl.doubtnut.com/l/_CwS5ghE1FoGM


10. The characteristic roots of the matrix

 are

A. 4,5,6

B. 2,4,6

C. 1,3,6

D. 1,2,4

Answer: C

Watch Video Solution

⎡
⎢
⎣

1 0 0

2 3 0

4 5 6

⎤
⎥
⎦

https://dl.doubtnut.com/l/_UQdH59lVkjDv


11. If f(x) is an even funiction and f (x) exists , then f'

(e ) + f' (- e) is

A. 

B. 

C. 

D. 0

Answer: D

Watch Video Solution

≥ 0

< 0

> 0

https://dl.doubtnut.com/l/_W4juTIBuM0as


12. If  is a number satisfying the equation

 then  is equal to

A. 1

B. i

C. 

D. 

Answer: C

Watch Video Solution

α

α2 + α + 1 = 0 α31

α

α2

13. The derivative of  w,r,t .  issin(x3) cos(x3)

https://dl.doubtnut.com/l/_gPNxHLayuXWd
https://dl.doubtnut.com/l/_GDZjzTRZsyug


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

−cot(x3)

cot(x3)

−tan(x3)

tan(x3)

14. A unit vector perpendicular to both the vectors

 is

A. 

î + ĵ and ĵ + k̂

î + ĵ + k̂

√3

https://dl.doubtnut.com/l/_GDZjzTRZsyug
https://dl.doubtnut.com/l/_DyFCv5DPy109


B. 

C. 

D. 

Answer: B

Watch Video Solution

î − ĵ + k̂

√3

− i − ĵ + k̂

√3

î + j − k̂

3

15. If 

then

A. B=0

A =
∣
∣ 
∣
∣

a1 b1 c1

a2 b2 c2

a3 b3 c3

∣
∣ 
∣
∣

and B =
∣
∣ 
∣
∣

c1 c2 c3

a1 a2 a3

b1 b2 b3

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_DyFCv5DPy109
https://dl.doubtnut.com/l/_4EQFwm4PNeI3


B. 

C. 

D. A=B

Answer: D

Watch Video Solution

B = A2

A = − B

16. If  is de�ned by  then 

A. 

B. 

f :R → R f(x) = x3

f − 1(8) =

{2, − 2}

{2, 2}

https://dl.doubtnut.com/l/_4EQFwm4PNeI3
https://dl.doubtnut.com/l/_yb384bA2xc5B


C. 

D. 

Answer: C

Watch Video Solution

{2}

{2, ω, 2ω2}

17. R is a relation on N given by

 . Which of the

following belongs to R?

A. 

B. 

R = {(x, y) ∣ 4x + 3y = 20}

(3, 4)

(2, 4)

https://dl.doubtnut.com/l/_yb384bA2xc5B
https://dl.doubtnut.com/l/_qLujQJQz1wI0


C. 

D. 

Answer: D

Watch Video Solution

( − 4, 12)

(5, 0)

18. If  then the position of the �rst

signi�cant �gure of  is

A. 20

B. 15

C. 16

log10 7 = 0.8451

7− 20

https://dl.doubtnut.com/l/_qLujQJQz1wI0
https://dl.doubtnut.com/l/_6vZDUn4LlbDy


D. 17

Answer: D

Watch Video Solution

19. … upto n terms =

A. 

B. 

C. 

D. 

+ + +
1

2 ⋅ 5

1

5 ⋅ 8

1

8 ⋅ 11

n

6n + 4

n

3n + 7

n

4n + 6

1

6n + 4

https://dl.doubtnut.com/l/_6vZDUn4LlbDy
https://dl.doubtnut.com/l/_pyyuMbA0AF8Y


Answer: A

Watch Video Solution

20. The ten 's digit in

is divisible by

A. 5

B. 7

C. 4

D. 

1! + 4! + 7! + 10! + 12! + 13! + 15! + 16! + 17!

3!

https://dl.doubtnut.com/l/_pyyuMbA0AF8Y
https://dl.doubtnut.com/l/_aY4GcqLDHj7m


Answer: D

Watch Video Solution

21. If  then =

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A = [
1   2

3  4
] A− 1

[
−2 4

1 3
]

[
2 4

1 3
]

[
4 −2

−3 1
]

−1

2

[
4 −2

−3 1
]

1

2

https://dl.doubtnut.com/l/_aY4GcqLDHj7m
https://dl.doubtnut.com/l/_3Tzpma53oypl


22. The set {-1,0,1} is not a multiplicative group

because of the failure of

A. Identity law

B. Inverse law

C. Closure law

D. Associative law

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_3Tzpma53oypl
https://dl.doubtnut.com/l/_zjL6jsveqjkF
https://dl.doubtnut.com/l/_0I579BEdAMRr


23. The angle of elevation of the top of a TV tower

from three points A,B and C in a straight line

through the foot of the tower are 

respectively . If  , the height of the tower is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

α, 2α and 3α

AB = a

a sin 2α

a sin 3α

a tanα

a sinα

https://dl.doubtnut.com/l/_0I579BEdAMRr
https://dl.doubtnut.com/l/_Ez0cRkwJOPYA


24. The angles A,B and C of a triangle ABC are in A.P.

If , then the angle A is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

b : c = √3: √2

75∘

45∘

30∘

15∘

25. sin(2 sin− 1 √ ) =
63

65

https://dl.doubtnut.com/l/_Ez0cRkwJOPYA
https://dl.doubtnut.com/l/_GGLL3ZC2HIHM


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

8√63

65

√63

65

2√126

65

4√65

65

26. A variable line  is such that a+b=4.

The locus of the midpoint of the portion of the line

intercepted between the axes is

+ = 1
x

a

y

b

https://dl.doubtnut.com/l/_GGLL3ZC2HIHM
https://dl.doubtnut.com/l/_Sho8vtp3wYoc


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x + y = 1

x + y = 2

x + y = 4

x + y = 8

27. The point (5,-7) lines outside the circle

A. 

B. 

x2 + y2 − 5x + 7y − 1 = 0

x2 + y2 − 8x + 7y − 2 = 0

https://dl.doubtnut.com/l/_Sho8vtp3wYoc
https://dl.doubtnut.com/l/_ovdk91ezxtDN


C. 

D. 

Answer: C

Watch Video Solution

x2 + y2 − 8x = 0

x2 + y2 − 5x + 7y = 0

28. If the circles

touch each other internally , then =

A. 

B. 

x2 + y2 = 9 and x2 + y2 + 2αx + 2y + 1 = 0

α

4
3

−4
3

https://dl.doubtnut.com/l/_ovdk91ezxtDN
https://dl.doubtnut.com/l/_KZWrVzF0tR9Z


C. 

D. 1

Answer: C

Watch Video Solution

±
4
3

29. The locus of the midpoints of the line joining

the focus and any point on the parabola 

is a parabola with the equation of directrix as

A. x=0

B. 

y2 = 4ax

x =
a

2

https://dl.doubtnut.com/l/_KZWrVzF0tR9Z
https://dl.doubtnut.com/l/_oZXU7s5POZ5r


C. 

D. 

Answer: A

Watch Video Solution

x + a = 0

2x + a = 0

30. The tangents drawn at the extremeties of a

focal chord of the parabola 

A. intersect at an angle of 

B. intersect at an angle of 

C. intersect on x=0

y2 = 16x

60∘

45∘

https://dl.doubtnut.com/l/_oZXU7s5POZ5r
https://dl.doubtnut.com/l/_CCPPogV36yL6


D. interesect on the line x+4=0

Answer: D

Watch Video Solution

31. The equation 

represents an ellipse if

A. 

B. 

C. 

D. 

+ − 1 = 0
x2

2 − λ

y2

λ − 5

2 < λ < 5

2 > λ > 5

λ > 5

λ < 2

https://dl.doubtnut.com/l/_CCPPogV36yL6
https://dl.doubtnut.com/l/_ScnKiWm6jiUb


Answer: D

Watch Video Solution

32. The equation to the normal to the hyperbola

 is

A. 

B. 

C. 

D. x=0

Answer: B

− = 1at ( − 4, 0)
x2

16

y2

9

x = 1

y = 0

2x − 3y = 1

https://dl.doubtnut.com/l/_ScnKiWm6jiUb
https://dl.doubtnut.com/l/_d7Q0O8iT4FCl


Watch Video Solution

33. The converse of the contrapositive of the

conditional  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

p → ~q

~q → p

~p → q

p → q

~p → ~q

https://dl.doubtnut.com/l/_d7Q0O8iT4FCl
https://dl.doubtnut.com/l/_NtI98NXW5p7L


34. The perimeter of a certain sector of a circle is

equal to the length of the are of the semicircle .

Then the angle at the centre of the sector in

radians is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

π

3

2π

3

π − 2

π + 2

https://dl.doubtnut.com/l/_Vl01zVWmcogq


35. The value of  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

tan 67 + cot 67
1∘

2
1∘

2

2√2

2 − √2

√2

3√2

36. If  are the ecentricities of a hyperbola 

 and its conjugate , then

e1 and e2

3x2 − 2y2 = 25

https://dl.doubtnut.com/l/_OGWcloVfedmw
https://dl.doubtnut.com/l/_UKrBoCxHJc6u


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

e1 + e2 = 4

e1 + e2 = √2

e2
1 + e2

2 = 2

e2
1 + e2

2 = 4

37. If p and q are prime numbers satisfying the

condution , then the value of 

is

p2 − 2q2 = 1 p2 + 2q2

https://dl.doubtnut.com/l/_UKrBoCxHJc6u
https://dl.doubtnut.com/l/_0mmHeoBx8wPE


A. 16

B. 17

C. 5

D. 15

Answer: B

Watch Video Solution

38. If A(adiA)=5I where I is the identity matrix of

order 3 , then |adjA| is equal to

A. 5

https://dl.doubtnut.com/l/_0mmHeoBx8wPE
https://dl.doubtnut.com/l/_jyJgv8l0KfHT


B. 10

C. 125

D. 25

Answer: D

Watch Video Solution

39. The number of solutions for the equation

 is

A. 2

B. In�nite

sin 2x + cos 4x = 2

https://dl.doubtnut.com/l/_jyJgv8l0KfHT
https://dl.doubtnut.com/l/_28AXbu6Osmir


C. 0

D. 1

Answer: C

Watch Video Solution

40.  is

A. 

B. 

∫ex ⋅ x5dx

ex[x5 − 5x4 + 20x3 − 60x2 + 120x − 120 + C

ex[x5 + 5x4 + 20x3 − 60x2 + 120x120] + C

https://dl.doubtnut.com/l/_28AXbu6Osmir
https://dl.doubtnut.com/l/_BE83wW5w5g0R


C. 

D. 

Answer: A

Watch Video Solution

ex[x5 + 5x4 + 20x3 + 60x2 + 120x + [120] + C

ex[x5 − 5x4 − 20x3 − 60x2 − 120x − 120] + C

41. The maximum area of a rectangle that can be

inscribeb in a circle of radius 2 units is square units

)

https://dl.doubtnut.com/l/_BE83wW5w5g0R
https://dl.doubtnut.com/l/_Ujrdh3qZO0EF


A. 8

B. 5

C. 4

D. 

Answer: A

Watch Video Solution

8π

42. If Z is a complex number such that ,

then

A. Z is any complex number

Z = − ¯̄̄Z

https://dl.doubtnut.com/l/_Ujrdh3qZO0EF
https://dl.doubtnut.com/l/_x0UTHwl0UR65


B. Real part of Z is the same as its imaginary

part

C. Z is purely real

D. Z is purely imaginary

Answer: B

View Text Solution

43. The value of  is

A. 

B. 

6

∑
k= 1

[  sin − i  cos ]
2Kπ

7
2Kπ

7

− i

−1

https://dl.doubtnut.com/l/_x0UTHwl0UR65
https://dl.doubtnut.com/l/_bajM7ESwwmuN


C. i

D. 0

Answer: C

Watch Video Solution

44.  is equal to

A. 2

B. 

C. 

D. 0

lim
x→ ∞

sin( )
2

x

1

2

∞

https://dl.doubtnut.com/l/_bajM7ESwwmuN
https://dl.doubtnut.com/l/_2mH1rYVN0bSR


Answer: A

Watch Video Solution

45. A stone is thrown vertically upwards and the

height x ft, reached by the stone in t seconds is

given by  . The stone reaches the

maximum height in

A. 3 seconds

B. 1.5 seconds

C. 2 seconds

D. 2.5 seconds

x = 80t − 16t2

https://dl.doubtnut.com/l/_2mH1rYVN0bSR
https://dl.doubtnut.com/l/_1a3gqNKJWXPK


Answer: D

Watch Video Solution

46. The genergal solution of  is

(when  given by

A. 

B. 

C. 

D. 

Answer: D

|sinx| = cos x

n ∈ Z)

nπ ±
π

4

nπ −
π

4

nπ +
π

4

2nπ ±
π

4

https://dl.doubtnut.com/l/_1a3gqNKJWXPK
https://dl.doubtnut.com/l/_1kLjHdV4Ws5l


Watch Video Solution

47. The real root of the equation 

is

A. 6

B. 

C. 

D. 

Answer: B

Watch Video Solution

x3 − 6x + 9 = 0

−3

−6

−9

https://dl.doubtnut.com/l/_1kLjHdV4Ws5l
https://dl.doubtnut.com/l/_Eg9IzQxg0lq1


48. The digit in the unit's place of  is

A. 3

B. 5

C. 0

D. 1

Answer: B

Watch Video Solution

5834

49. The remainder when  is divided 5 is3100 × 2250

https://dl.doubtnut.com/l/_0I88l9iBZ5Gh
https://dl.doubtnut.com/l/_fENkvFUUYbWn


A. 3

B. 4

C. 1

D. 2

Answer: B

View Text Solution

50.  dx=

A. 

B. 

∫
sinx cos x

√1 − sin4 x

tan− 1(sin2 x) + C

tan− 1(2 sinx) + C

https://dl.doubtnut.com/l/_fENkvFUUYbWn
https://dl.doubtnut.com/l/_pdZo6klebBKG


C. 

D. 

Answer: C

Watch Video Solution

sin− 1(sin2 x) + C
1

2

cos − 1(sin2 x) + C
1

2

51. The maximum value of  in  is

A. e

B. 

C. 1

D. 

logx

x
(2, ∞)

1

e

2

e

https://dl.doubtnut.com/l/_pdZo6klebBKG
https://dl.doubtnut.com/l/_9BZHIvYz8obg


Answer: B

Watch Video Solution

52. If  , then f" (0) =

A. 

B. ab

C. 0

D. 2ab

Answer: A

Watch Video Solution

f(x) = beax + aebx

ab(a + b)

https://dl.doubtnut.com/l/_9BZHIvYz8obg
https://dl.doubtnut.com/l/_Mk0uhCz0KRB4


53. If , then the value of tan A =

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√ =
1 + cosA

1 − cosA

x

y

2xy

x2 − y2

2xy

y2 − x2

x2 + y2

x2 − y2

2xy

x2 + y2

https://dl.doubtnut.com/l/_Mk0uhCz0KRB4
https://dl.doubtnut.com/l/_XqZe7JMQSETv


54. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∫ dx =
secx

secx + tanx

secx + tanx + C

log sinx + log cos x + C

tanx − secx + C

log(1 + sinx) + C

55. If , then ∫f(x)dx = g(x) ∫f(x)dx =

https://dl.doubtnut.com/l/_TGxeeNxEDjU1
https://dl.doubtnut.com/l/_HbudtDMigYSl


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

[g' (x)]21

2

f' (x)g(x)

f 2(x)
1

2

g2(x)
1

2

56. The value of  dx depends on

the

A. value of a

∫
2

− 2
(ax3 + bx + c)

https://dl.doubtnut.com/l/_HbudtDMigYSl
https://dl.doubtnut.com/l/_rs5tr1J6yXlh


B. values of a and b

C. value of b

D. value of c

Answer: D

Watch Video Solution

57. the area of the region bounded by 

and x-axis is

A.  sq units

B.  sq units

y = 2x − x2

7
3

2

3

https://dl.doubtnut.com/l/_rs5tr1J6yXlh
https://dl.doubtnut.com/l/_2z8q3HZtMwPe


C.  sq units

D.  sq units

Answer: D

Watch Video Solution

8

3

4
3

58. The di�erential equation 

represents

A. a family of parabolas

B. a family of circles whoe centres are on the x-

axis

y + x = c
dy

dx

https://dl.doubtnut.com/l/_2z8q3HZtMwPe
https://dl.doubtnut.com/l/_3w2ppkkA4Ydq


C. a family of hyperbolas

D. a family of circles whose centres are one the y

- acxis

Answer: B

Watch Video Solution

59. If , then f(x) =

A. 

B. 

C. 

(x5) = 5x3

3

x

5√x

3
5√x2

https://dl.doubtnut.com/l/_3w2ppkkA4Ydq
https://dl.doubtnut.com/l/_zfQ14dry3Uyl


D. 

Answer: C

Watch Video Solution

3
5√x

60.  in  in 

. Then which of the following is true ?

A. f(x) is di�erentiable at all 

B. f(x) is continuous at all 

C. f(x) is discontinuous at x=a

D. f(x) is not di�erentiable at x=a

f(x) = 2a − x −a < x < a = 3x − 2a

a ≤ x

x ≥ a

x < a

https://dl.doubtnut.com/l/_zfQ14dry3Uyl
https://dl.doubtnut.com/l/_8M6Uuul5qRRP


Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_8M6Uuul5qRRP

