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Mathematics

1. The constant term in the expansion of: 

 is 1. The value

of a is:

(2 + 5x + ax3)( − )
9

3x2

2

1

3x

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_jFwKS4fQ2Y8F


A. 3

B. 4

C. 5

D. 

Answer: D

View Text Solution

−6

2. Which of the following statements has a

truth value of F

https://dl.doubtnut.com/l/_jFwKS4fQ2Y8F
https://dl.doubtnut.com/l/_nXlvPU3ob1M0


A. A quadratic equation has always a real

root

B. The number of ways of seating 2 persons

in two chairs out of n persons is 

C. The cube roots of unity are in G. P.

D. Two plus three equals five

Answer: A

View Text Solution

nP2

https://dl.doubtnut.com/l/_nXlvPU3ob1M0


3. Let  and 

, If B is the inverse

of matrix A, then  is:

A. 5

B. 

C. 2

D. 

Answer: A

A =
⎛
⎜
⎝

1 −1 1

2 1 −3

1 1 1

⎞
⎟
⎠

(10)B =
⎛
⎜
⎝

4 2 2

−5 0 α

1 −2 3

⎞
⎟
⎠

α

−1

−2

https://dl.doubtnut.com/l/_erqWf4YAi7AC


View Text Solution

4. If [x] denotes the greatest integer less than

or equal to x, then the value of the

determinant 

 is

A. 

B. 8

C. 0

D. none of these

⎡
⎢
⎣

e π π2 − 6

π π2 − 6 e

π2 − 6 e π

⎤
⎥
⎦

−8

https://dl.doubtnut.com/l/_erqWf4YAi7AC
https://dl.doubtnut.com/l/_pxRsgmBerYM0


Answer: A

View Text Solution

5. if two points P and Q lie on the hyperbola

, whose centre C be

such that CP is perpendicular to CQ, then the

value of  is:

A. 

B. 

C. 

− = 1(a < b)
x2

a2

y2

b2

+
1

CP 2

1

CQ2

b2 − a2

2ab

+
1

a2

1

b2

2ab

b2 − a2

https://dl.doubtnut.com/l/_pxRsgmBerYM0
https://dl.doubtnut.com/l/_1PPYye7do1hK


D. 

Answer: D

View Text Solution

=
1

a2

1

b2

6. If , where  and 

, then maximum value of  is:

A. 

B. 

C. 

x2 + x + y2 − 1 = 0 x > 0

y > 0 x√y

1

3√2

1

2√2

√2

https://dl.doubtnut.com/l/_1PPYye7do1hK
https://dl.doubtnut.com/l/_aFsoO3hFRvJX


D. 

Answer: B

View Text Solution

2√2

7. Plane is parallel to the vectors 

and  and another plane is parallel to 

and  then the acute angle between 

 and the line of intersection of the two

planes is:

A. 

î + ĵ + k̂

2k̂ î + ĵ

î − ĵ

4 î − ĵ

cos − 1 1

√2

https://dl.doubtnut.com/l/_aFsoO3hFRvJX
https://dl.doubtnut.com/l/_nM5LynFSqQju


B. 

C. 

D. 

Answer: B

View Text Solution

cos − 1 3

√34

cos − 1 2

√34

cos − 1 5

√34

8. Let a and c are unit vectors and |b| = 4 with

. The angle between a and c is 

. If , then  is equal to

a × b = 2a × c

cos − 1 1

4
b − 2c = λ λ

https://dl.doubtnut.com/l/_nM5LynFSqQju
https://dl.doubtnut.com/l/_KBNIwoCVye0S


A. 

B. 

C. 

D. 2,3

Answer: C

View Text Solution

1/3, 1/2

2/3, 1/3

3, − 4

9. If , where  and 

are non-zero complex numbers, then

|z1 + z2|2 = |z1 − z2|2
z1 z2

https://dl.doubtnut.com/l/_KBNIwoCVye0S
https://dl.doubtnut.com/l/_c41PIQLWwk6o


A. 

B. 

C. 

D. none of these

Answer: A

View Text Solution

Re( ) = 0
z1

z2

Im = ( ) = 0
z1

z2

Re(z1 + z2) = 0

10. Let f(x) is a function, defined as: 

, then f(x) =
⎧⎪
⎨
⎪⎩

3x2 + 2x + 5 x > 0

4 x = 0

x2 − 4x + 3 x < 0

https://dl.doubtnut.com/l/_c41PIQLWwk6o
https://dl.doubtnut.com/l/_UbjH6t85LyDW


 

equals [Note: {•} denotes fractional part

function.]

A. 3

B. 4

C. 5

D. None

Answer: C

View Text Solution

lim
x→ 0 +

f({x − sinx})

https://dl.doubtnut.com/l/_UbjH6t85LyDW
https://dl.doubtnut.com/l/_5Bfg9jcuUVNy


11. The set of points where

 is thrice

differentiate, is:

A. R

B. R-{0}

C. R-{1}

D. R-{0,1}

Answer: C

View Text Solution

f(x) = (x − 1)2(x + |x − 1|)

https://dl.doubtnut.com/l/_5Bfg9jcuUVNy
https://dl.doubtnut.com/l/_ucknjzi92D9J


12. A parabola  crosses the x

-axis at  both to the right of the

origin. A circle also passes through these 2

points. The length of tangent from the origin

to the circle is:

A. 

B. 

C. 

D. 

Answer: D

y = ax2 + bx + c

(α, 0), (β, 0)

√
bc

a

ac2

b

a

√
c

a

https://dl.doubtnut.com/l/_ucknjzi92D9J


View Text Solution

13. The value of

 is equal to 

A. 

B. 1

C. 

D. 

( . . )
2

cos π

30

cos(3π)

10

cos(11π)

30

+( . . )
2

sinπ

30

sin(3π)

10

sin(11π)

30

1

4

1

16

1

64

https://dl.doubtnut.com/l/_ucknjzi92D9J
https://dl.doubtnut.com/l/_cixXRnvpd9cF


Answer: C

View Text Solution

14. The area enclosed by the curves given by

 and  is______

A.  sq. unit

B.  sq. unit

C.  sq. unit

D.  sq. unit

y = √5 − x2 y = |x − 1|

( )
4π
42

(5π) − 1

4

( )
5π − 2

4

( − 5)
5π

2

https://dl.doubtnut.com/l/_cixXRnvpd9cF
https://dl.doubtnut.com/l/_TgMy9UOMTD82


Answer: C

View Text Solution

15. If , then the general

solution of the equation is:

A. 

B. 

C. 

D. 

cot( cos 2πx) = √3
π

3

x = n ± , (n ∈ I)
1

2

x = n ± , (n ∈ I)
1

3

x = n ± , (n ∈ I)
1

6

x = n ± , (n ∈ I)
1

4

https://dl.doubtnut.com/l/_TgMy9UOMTD82
https://dl.doubtnut.com/l/_fUK8zFy3508i


Answer: C

View Text Solution

16. The derivative of  with

respect to  is:

A. 

B. 

C. 

D. 

tan− 1[ ]
3x2 − 1

3x − x3

sin− 1[ ]
x2 − 1

x2 + 1

2

3

−
2

3

3
2

−
3

23

https://dl.doubtnut.com/l/_fUK8zFy3508i
https://dl.doubtnut.com/l/_CMzqdSfmxxhs


Answer: C

View Text Solution

17. The mean of the two-digit numbers which

remains same when the digits interchange

their positions is:

A. 33

B. 44

C. 55

D. 66

https://dl.doubtnut.com/l/_CMzqdSfmxxhs
https://dl.doubtnut.com/l/_Hvya8mfRFSLU


Answer: C

View Text Solution

18. The equation of two sides of a triangle are

 . If the

circumcentre is (0, 3), then the centroid of the

triangle is:

A. 

B. 

C. 

3x + 4y − 12 = 0, 2, x + y − 8 = 0

(0, )
7
3

(0, )
14
3

(0, )
16

3

https://dl.doubtnut.com/l/_Hvya8mfRFSLU
https://dl.doubtnut.com/l/_KEB6TgUrivMN


D. 

Answer: B

View Text Solution

(0, 6)

19. The curve such that the Intercept on the x-

axis cut-off between the origin, and the

tangent at a point is twice the abscissa and

passes through the point (2,3) is:

A. xy =2

https://dl.doubtnut.com/l/_KEB6TgUrivMN
https://dl.doubtnut.com/l/_1O4s8WqJLbaG


B. xy=3

C. xy=6

D. xy=1

Answer: C

View Text Solution

20. Let  and 

then the set D is:

A = [x : x ∈ R, |x| < 1], B

A ∪ B = R − D = [x : x ∈ R, |x − 1| ≥ 1]

https://dl.doubtnut.com/l/_1O4s8WqJLbaG
https://dl.doubtnut.com/l/_XDM171PfmxDU


A. 

B. 

C. 

D. None of these

Answer: B

View Text Solution

[x : 1 < x ≤ 2]

[x : 1 ≤ x < 2]

[x : 1 ≤ x ≤ 2]

21. If y = a sin 3x + 6 cos 3x satisfies

 + 4 + 3y = 10 cos 3x
d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_XDM171PfmxDU
https://dl.doubtnut.com/l/_TLmPZIkYhutu


then find the value of 3 (a + 6).

View Text Solution

22. A circle has same centre as an ellipse and

passes through the Foci  and  of the

ellipse, such that the 2 curves intersect in 4

points. Let P be any of their point of

intersection. If the major axis of the ellipse is

15 and the area of the triangle  is ,

then the distance between the foci is k then

 is:

F1 F2

PF1F2
81

4

( )
k

3

https://dl.doubtnut.com/l/_TLmPZIkYhutu
https://dl.doubtnut.com/l/_ZYe9wSKWoGzu


View Text Solution

23. The number of pairs of diagonals of a

regular polygon of 10 sides that are parallel,

are:

View Text Solution

24. If 

and if  and 

f(x) = , x ≠ , a > 0, b > 0
ax + b

bx − a

a

b

g(x) = f(f(x)) + f(f( ))
1

x

https://dl.doubtnut.com/l/_ZYe9wSKWoGzu
https://dl.doubtnut.com/l/_3Mg8fOk5SAyg
https://dl.doubtnut.com/l/_oe3Uk9N19cvG


, then the value of x for

which , is:

View Text Solution

g : [1, ∞] → [2, ∞)

g(x) =
5

2

25. If the line y = mx + c is tangent to the circle

 and the parabola


 and point of

contact of the tangent with the parabola is

(8,5), then find the value of

View Text Solution

x2 + y2 = 5r2

y2 − 4x − 2y + 4λ + 1 = 0

(25r2 + λ + 2m − c)

https://dl.doubtnut.com/l/_oe3Uk9N19cvG
https://dl.doubtnut.com/l/_Fh8PU3IXoqTK


26. Let a fair coin be tossed 6 times. A, B and C

three events are defined as 

A : exactly 4 heads are obtained. 

B : 4th head obtained on 5th toss. 

C : tail is obtained, on 2nd or 4th toss 

If conditional probability, ,

where  then find the least value of

(n - m)

View Text Solution

P( ) =
B

A ∩ C

m

n

m, n ∈ N

https://dl.doubtnut.com/l/_Fh8PU3IXoqTK
https://dl.doubtnut.com/l/_tJj7yuQoy3ux


27. If the range of values of V for which

 is strictly increasing 

 is  then the value

of (2p + 4q + r) equals

View Text Solution

f(x) = loga(4ax − x2)

∀x ∈ [ , 2]
3

2
(p, q] ∪ (r, ∞)

28. If  and 

 then the value of 

 =

View Text Solution

I1 = ∫
i

0
√1 − sin 2xdx

I2 = ∫
π

0
√1 + sin 2xdx

I1. I2

https://dl.doubtnut.com/l/_Fv8XbnMermYc
https://dl.doubtnut.com/l/_2EXj2oS23N4A


29. If , where 

 then the value of  is..........

(where c is constant of integration)

View Text Solution

∫ dx = f(x) + c
cos4 x + sin4

x

cos6 x + sin6 x

f(0) = 0 ( f( ))
4
π

π

4

https://dl.doubtnut.com/l/_2EXj2oS23N4A
https://dl.doubtnut.com/l/_YtXJwjmXmxoR

