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Mathematics

1. Vectors  are mutually

perpendicular. If  are also

mutually perpendicular, then the cosine of the

angle between  is

3
→
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→
b and 2

→
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→
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→
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→
b and
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→
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→
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https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_0X0lkt5fuFif


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

cos − 1( )
19

5√43

π − cos − 1( )
19

5√43

cos − 1( )
9

5√43

π − cos − 1( )
9

5√43

2. If  are in arithmetic progression and d

is the common diference, then

a1, a2, a3

tan− 1( ) + tan− 1( ) =
d

1 + a1a2

d

1 + a2a3

https://dl.doubtnut.com/l/_0X0lkt5fuFif
https://dl.doubtnut.com/l/_MfHvYqMau2iV


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

tan− 1( )
2d

1 + a1a3

tan− 1( )
d

1 + a1a3

tan− 1( )
2d

1 + a2a3

tan− 1( )
2

1 − a1a3

3. The solution of the di�erential equation

 is (where, c is an

arbitrary constant)

+ =
dy

dx

y

x

1

(1 + lnx + lny)2

https://dl.doubtnut.com/l/_MfHvYqMau2iV
https://dl.doubtnut.com/l/_7QDL6ktGMflQ


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

xy[1 + (ln(xy)2)] = + c
x2

2

1 + (ln(xy))2 = + y + c
x2

2

xy(1 + ln(xy)) = + c
x2

2

xy(1 + ln(xy)) = + c
x

2

4. If  is an odd number'' and q : ''  is an

even number'' are two statements, then which of

the following statements is equivalent to

?

p ∵ ' 4 43

~(p ⇒ q)

https://dl.doubtnut.com/l/_7QDL6ktGMflQ
https://dl.doubtnut.com/l/_hknqmETksM07


A. '4 is an odd number and  is an even

number''

B. The negation of the statement ''4 is not an

odd number of  is not an even number''

C. Both (''4 is an odd number and  is an even

number'') and (The negation of the

stateement ''4 is not an odd number of  is

not an even number'')

D. '4 is an odd number and  is not an even

number''

43

43

43

43

43

https://dl.doubtnut.com/l/_hknqmETksM07


Answer: D

Watch Video Solution

5. Tangents are drawn to the circle 

at the points where it intersects the circle

, then the point of

intersection of these tangents is

A. 

B. 

C. 

D. 

x2 + y2 = 16

x2 + y2 − 6x − 8y − 8 = 0

(4, )
16

3

(12, 16)

(3, 4)

(16, 12)

https://dl.doubtnut.com/l/_hknqmETksM07
https://dl.doubtnut.com/l/_dWND9ijQaYdu


Answer: B

Watch Video Solution

6. A closed cylindrical can has to be made with

 of plastic. If its volume is maximum, then

the ratio of its radius to the height is

A. 

B. 

C. 

D. 

100m2

1: 1

1: 2

2: 1

√2: 1

https://dl.doubtnut.com/l/_dWND9ijQaYdu
https://dl.doubtnut.com/l/_xZ2PRNjxF2v3


Answer: B

Watch Video Solution

7. If A and B are non- singular square matrix of

same order , then which of the following

options is correct?

A. 

B. 

C. 

D. 

3 × 3

|adj(AB)| = |A||B|

∣∣(adjAB) − 1∣∣ = |adj(AB)|

∣∣adj(AB) − 1∣∣ = ∣∣adj(AB) − 1∣∣

∣∣adj(AB)T ∣∣ = |AB| − 2

https://dl.doubtnut.com/l/_xZ2PRNjxF2v3
https://dl.doubtnut.com/l/_yNeTjbnnsMKb


Answer: C

Watch Video Solution

8. The area (in sq. units) enclosed by the graphs of

 is

A. 2

B. 4

C. 6

D. 8

Answer: D

|x + y| = 2 and |x| = 1

https://dl.doubtnut.com/l/_yNeTjbnnsMKb
https://dl.doubtnut.com/l/_Q6FGL5GU4ziv


Watch Video Solution

9. The sum to n terms of 

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

[ + + + + …………]
1

1.3

2

13.5

3

1.3.5.7
4

1.3.5.7.9

[1 + ]
1

2

1

1.3.5……(2n + 1)

[1 − ]
1

2

1

2.4.6……. .2n

[1 − ]
1

2

1

1.3.5………. (2n + 1)

https://dl.doubtnut.com/l/_Q6FGL5GU4ziv
https://dl.doubtnut.com/l/_KbKHThQmv22c


10. The value of P for which both the roots of the

equation 

are less than 2, lies in

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

4x2 − 20Px + (25P 2 + 15P − 66) = 0

( , 2)
4
5

(0, 2)

( − 1, − )
4
5

( − ∞, − 1)

https://dl.doubtnut.com/l/_KbKHThQmv22c
https://dl.doubtnut.com/l/_ouv08x1eTE66


11. Let  be

two functions, then the value of

 is equal to

(where, h' denotes the derivative of h)

A. 2

B. 

C. 0

D. 1

Answer: C

Watch Video Solution

g(x) = |x − 2| and h(x) = g(g(x))

h' ( − 1) + h' (1) + h' (3) + h' (5)

−1

https://dl.doubtnut.com/l/_zEtcubZo275O


12. A card is lost from a pack of 52 playing cards.

From remainder of the pack of a card is drawn and

is found to be a spade. The probability that the

misssing card is spade, is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

5

17

4
17

3

17

2

17

https://dl.doubtnut.com/l/_YL1mUCYYTJSI


13. Suppose S and S' are foci of the ellipse

. If P is a variable point on the

ellipse and if  is the area (in sq. units) of the

triangle PSS' then the maximum value of  is

double of

A. Minimum value of 

B. Minimum value of 

C. 

D. 

Answer: B

Watch Video Solution

+ = 1
x2

25

y2

16

Δ

Δ

∀a, b ∈ R
2a8 + 2b4

a4b2

∀a, b ∈ R
3a8 + 3b4

a4b2

∀a, b ∈ R
4a8 + 4b4

a4b2

∀a, b ∈ R
6a8 + 6b4

a4b2

https://dl.doubtnut.com/l/_Vj9jmuAxw0Fb


Watch Video Solution

14. If , then  is equal

to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

cot(α + β) = 0 sin(α + 2β)

sinα

cosα

sinβ

cos 2β

https://dl.doubtnut.com/l/_Vj9jmuAxw0Fb
https://dl.doubtnut.com/l/_d20QN0agqXYS
https://dl.doubtnut.com/l/_5DHBoVRObAM6


15. The value of

 equal to

A. 

B. 

C. 1

D. 0

Answer: D

Watch Video Solution

Δ =

∣
∣ 
∣ 
∣
∣

1 sin 3θ sin3 θ

2 cos θ sin 6θ sin3 2θ

4 cos2 θ − 1 sin 9θ sin3 3θ

∣
∣ 
∣ 
∣
∣

−2

−1

https://dl.doubtnut.com/l/_5DHBoVRObAM6


16.  is equal to

A. 1

B. 2

C. 

D. 

Answer: B

Watch Video Solution

lim
x→ 0

(1 − cos 2x)(3 + cos x)

x tan 4x

−
1

4

1

2

https://dl.doubtnut.com/l/_xSOB9h6Bh8MI


17. The number of 7 digit integers abcdefg, where

 such that a, b, c, d, e,

f, g in {1,2,3,…..,9}`. Are

A. 700

B. 20

C. 720

D. 800

Answer: C

Watch Video Solution

a < b < c < d > e > f > g

https://dl.doubtnut.com/l/_m72vt9AgN3yH
https://dl.doubtnut.com/l/_IsKG3OqztxUY


18. If ,

then   

the value of k is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∫
1 / √3

cos − 1( )dx = k
− 1

√3

x4

1 − x4

2x

1 + x2

∫
1 / √3

0
dx

x4

1 − x4

π

2π

−π

3π

https://dl.doubtnut.com/l/_IsKG3OqztxUY
https://dl.doubtnut.com/l/_cla3xx88Q8Xf


19. If  is a point bounded in the region

formed by parabola , then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(9a, 6a)

y2 = 16x and x = 9

a ∈ (0, 1)

a <
1

4

a < 1

0 < a < 4

https://dl.doubtnut.com/l/_cla3xx88Q8Xf


20. Let

be two planes. The equation of the plane

perpendicular to the line of intersection to the

line of intersection of  and  and

passing through  is

A. 

B. 

C. 

D. 

Answer: B

P1 : x − 2y + 3z = 5 and P2 : 2x − 3y + z + 4 = 0

P1 = 0 P2 =

(1, 1, 1)

11x − 5y + 7z − 13 = 0

7x + 5y + z = 13

x + 2y + z − 4 = 0

x − 2t + 4z + 3 = 0

https://dl.doubtnut.com/l/_BMBy51M1qwKj


Watch Video Solution

21. If the 6th term in the expansion of

 is 5600, then x =

Watch Video Solution

[ + x2 log10 x]

8
1

x
8
3

22. If  is the antidervative of

, then the value of  is

Watch Video Solution

f(x)

(1 + 2 tanx(tanx + secx) ) and f( ) = log 2
1
2

π

6

f(0)

https://dl.doubtnut.com/l/_BMBy51M1qwKj
https://dl.doubtnut.com/l/_56PYE7uMRRCZ
https://dl.doubtnut.com/l/_v3q7yGW09xnY


23. Let  for all real x.

Find the least natural number n such that

 for all real x.

Watch Video Solution

f(x) = sin( ) + cos( )
x

3

3x

10

f(nπ + x) = f(x)

24. If  and q is

the digit at 

unit place in the number 

, then p + q is .

Watch Video Solution

x + = 1  andp = x4000 +
1

x

1

x4000

22n + 1, n ∈ Nabdn > 1

https://dl.doubtnut.com/l/_BEelnDE1MhnM
https://dl.doubtnut.com/l/_d0rzy1ooB0KD
https://dl.doubtnut.com/l/_O0l4sWIZxghk


25. If variance of �rst n natural number is 10 and

variance of �rst m even natural number is 16 then

the value of m+n is

Watch Video Solution

https://dl.doubtnut.com/l/_O0l4sWIZxghk

