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Mathematics

1. For , if  and

, then f(x)

A. is strictly increasing

B. is strictly decreasing

C. has a local maxima

f(x) = x3 + bx2 + cx + d b2 > 4c > 0

b, c, d ∈ R

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_YVQdZCzjo1rV


D. is bounded

Answer: C

Watch Video Solution

2. Let f(x) be a di�erentiable function such that

, then f(1) is equal to

A. 4

B. 

C. 3

D. 

Answer: D

W t h Vid S l ti

∫
t2

t

xf(x)dx = t3 − ∀t ≥ 0
4

3

4t

3

4

3

8

3

https://dl.doubtnut.com/l/_YVQdZCzjo1rV
https://dl.doubtnut.com/l/_VJsXIH8gyiaB


Watch Video Solution

3. If the area bounded by  is 

square units, then the positive value of a is

A. 1

B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

y2 = 4ax and x2 = 4ay
64

3

https://dl.doubtnut.com/l/_VJsXIH8gyiaB
https://dl.doubtnut.com/l/_eq3NVfNCZlZS


4. If  and , then 

 is equal to

A. 

B. 

C. 

D. 1

Answer: C

Watch Video Solution

( ) + sinx = 0
2 + cos x

3 + y

dy

dx
y(0) = 1

y( )
π

3

4
3

7
3

1

3

5. The area (in square units) of the triangle bounded by x = 4

and the lines  is equal toy2 − x2 + 2x = 1

https://dl.doubtnut.com/l/_LeJV7MXn0TKJ
https://dl.doubtnut.com/l/_2R3J5IT8x6Cq


A. 3

B. 6

C. 12

D. 9

Answer: D

Watch Video Solution

6. The angle between the tangents drawn from the point (2,

6) to the parabola  is

A. 

B. 

C. 

y2 − 4y − 4x + 8 = 0

π

2

π

4

π

3

https://dl.doubtnut.com/l/_2R3J5IT8x6Cq
https://dl.doubtnut.com/l/_iTm4lEyRuRbx


D. 

Answer: C

Watch Video Solution

π

6

7. If  and , then 

is injective in the interval

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) = cos x + sinx g(x) = x2 − 1 g(f(x))

[0, ]
π

2

[ − , ]
π

4

π

4

[ − , ]
π

2

π

2

[0, π]

https://dl.doubtnut.com/l/_iTm4lEyRuRbx
https://dl.doubtnut.com/l/_FGptUvFBRPLA


Watch Video Solution

8. The value of  is equal to

A. 1

B. 2

C. 

D. 

Answer: D

Watch Video Solution

lim
x→ 0

(1 + 6x) − (1 + 4x)
1
3

1
2

x2

−1

−2

9. If , where c is

the constant of integration, then  is equal to

∫ dx = px + q ln|x + 1 + ex| + c
x

x + 1 + ex

p + q

https://dl.doubtnut.com/l/_FGptUvFBRPLA
https://dl.doubtnut.com/l/_nS1h3fnHotZG
https://dl.doubtnut.com/l/_YdublxjIro1k


A. 0

B. 1

C. 2

D. 3

Answer: A

Watch Video Solution

10. Let  denote the mean of �rst n natural numbers, then

the mean of  is

A. 25

B. 50

C. 25.5

Xn

X1, X2, …………. . , X100

https://dl.doubtnut.com/l/_YdublxjIro1k
https://dl.doubtnut.com/l/_pAultEcgQXrY


D. 25.75

Answer: D

Watch Video Solution

11. Let ,

wherever de�ned. If , where  is de�ned at 

, then  is

A. 

B. 

C. 4

D. 1

Answer: C

f(x) =
sinx + 3 sin 3x + 5 sin 5x + 3 sin 7x

sin 2x + 2 sin 4x + 3 sin 6x

x1 + x2 =
π

2
f(x)

x1 and x2 f 2(x1) + f 2(x2)

cos2 x

sin2 x

https://dl.doubtnut.com/l/_pAultEcgQXrY
https://dl.doubtnut.com/l/_Wo99cWs2O2Ih


Watch Video Solution

12. If two points A and B lie on the curve  such that 

, where O is origin and A and B lie

in the  and  quadrant respectively, then  is

equal to

A. 0

B. 2

C. 4

D. 5

Answer: B

Watch Video Solution

y = x2

−−→
OA. î = 1 and

−−→
OB. ĵ = 4

1st 2nd
−−→
OA.

−−→
OB

https://dl.doubtnut.com/l/_Wo99cWs2O2Ih
https://dl.doubtnut.com/l/_YnKhN6hEc6iI
https://dl.doubtnut.com/l/_09FhVeMVKMEk


13. A man alternately tosses a coin and throw a dice,

beginning with the coin. The probability that he gets a head

in coin before he gets a 5 or 6 in dice, is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3

4

1

2

1

3

2

3

14. A plane P passes through the point  and is

parallel to the vectors . The

(1, 1, 1)

→
a = − î + ĵ and

→
b = î − k̂

https://dl.doubtnut.com/l/_09FhVeMVKMEk
https://dl.doubtnut.com/l/_nH18xx40D7E8


distance of the point  from the plane is

equal to

A. 

B. 

C. 

D. 3 units

Answer: B

Watch Video Solution

( , 3√3, 3)
3√3

2

√3  units

 units
9

2

3√3  units

15. Let A and B two non singular matrices of same order such

that  for consecutive positive integral values

of k, then  is equal to

(AB)k = BkAk

AB2A− 1

https://dl.doubtnut.com/l/_nH18xx40D7E8
https://dl.doubtnut.com/l/_hG4Nf8yoNht4


A. 

B. B

C. A

D. 

Answer: D

Watch Video Solution

A2

B2

16. The value of  is equal to

A. 

B. 

C. 

D. 

Σn
r= 1( − 1)r+ 1 )

nCr

r + 1

−
1

n + 1

−
1

n

1

n + 1

n

n + 1

https://dl.doubtnut.com/l/_hG4Nf8yoNht4
https://dl.doubtnut.com/l/_4x1ux2YODaGH


Answer: D

Watch Video Solution

17. If  are the roots of the equation 

 such that , then the number of

integral values of x satisfying  is

A. 0

B. 1

C. 2

D. more than 2

Answer: C

Watch Video Solution

α and β

x2 + αx + β = 0 α ≠ β

||x − β| − α| < 1

https://dl.doubtnut.com/l/_4x1ux2YODaGH
https://dl.doubtnut.com/l/_i3HiFwlImQNB


18. Given  are the roots of the quadratic equation 

 If 

are in geometric progression, then the value of k is equal to

A. 4

B. 

C. 

D. 12

Answer: B

Watch Video Solution

α and β

x2 − 4x + k = 0(k ≠ 0). αβ, αβ2 + α2β and α3 + β3

16

7

3

7

https://dl.doubtnut.com/l/_i3HiFwlImQNB
https://dl.doubtnut.com/l/_QSIvunR4PSsw


19. The equation  will

have at least one solution, if

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

cos4 x − sin4 x + cos 2x + α2 + α = 0

−2 ≤ α ≤ 2

−3 ≤ α ≤ 1

−2 ≤ α ≤ 1

−1 ≤ α ≤ 2

20. The radius of the circle with centre at  and whose

common chord with the cirlce

(3, 2)

https://dl.doubtnut.com/l/_UeoRyXNAwkS2
https://dl.doubtnut.com/l/_uZVQdcQxLvuR


 is also a diameter of the

circle C, is

A. 3 units

B. 2 units

C. 1 units

D.  units

Answer: A

Watch Video Solution

C : x2 + y2 − 4x − 8y + 16 = 0

√3

21. Let

 the greatest integer and fractional part

f(x) = [x]{x2} + [x][x2] + {x}[x2] + {x}{x2}, ∀x ∈ [0, 10]

[. ] and {. }

https://dl.doubtnut.com/l/_uZVQdcQxLvuR
https://dl.doubtnut.com/l/_GBvYgxAel8PT


functions respectively). The number of points of discontinuity

of  is

Watch Video Solution

f(x)

22. If the line  touches the hyperbola 

, then  is equal to

Watch Video Solution

2x + √6y = 2

x2 − 2y2 = a2 a2

23. If  and 

, then the

minimum value of  is equal to

Watch Video Solution

i2 = − 1

( )

n

= ( )

m

= 1, ∀n, m ∈ N
1 + i

√2

1 − i

√2

n + m

https://dl.doubtnut.com/l/_GBvYgxAel8PT
https://dl.doubtnut.com/l/_ZAhzSEaqCNrj
https://dl.doubtnut.com/l/_KbN3bLXtkUvL
https://dl.doubtnut.com/l/_ZskmKHUsG0rw


24. If a, b and c are non - zero real numbers and if system of

equations 

have a non - trivial solutin, then  is equal to

Watch Video Solution

(a − 1)x = y + z, (b − 1)y = z + x and (c − 1)z = x + y

+ +
3

2a

3

2b

3

2c

25. The number of quadratic polynomials 

which satisfy the following conditions is k 

(i) a, b, c are distinct 

(ii)   

(iii)  divides  Then  is equal to

Watch Video Solution

ax2 + 2bx + c

a, b, c ∈ {1, 2, 3, 4, ….2001, 2002}

x + 1 ax + 2bx + c
k

105

https://dl.doubtnut.com/l/_ZskmKHUsG0rw
https://dl.doubtnut.com/l/_8myQaGLe98e2

