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SECTION – A

Question ID : 101061

Function

1. Let    
x 1

f x , x R 0, 1,1
x 1


   


. If     n 1 nf x f f x   for all n  N, then    6 7f 6 f 7  is equal to:

ekuk    
x 1

f x , x R 0, 1,1
x 1


   


 gSA ;fn     n 1 nf x f f x  ,  lHkh n  N ds fy, gS] rks    6 7f 6 f 7

cjkcj gS :

(1) 
7

6
(2) 

3

2
 (3) 

7

12
(4) 

11

12


Ans. Official Answer NTA (2)

Sol.

Question ID : 101062

Complex number

2. Let 
z 1

A z C : 1
z 1

  
   

 
 and 

z 1 2
B z C : arg

z 1 3

   
    

  
. Then A A  B is :

(1) a portion of a circle centred at 
1

0,
3

 
 

 
 that lies in the second and third quadrants only

(2) a portion of a circle centred at 
1

0,
3

 
 

 
 that lies in the second quadrants only

(3) an empty set

(4) a portion of a circle of radius 
2

3
 that lies in third quadrants only

ekuk 
z 1

A z C : 1
z 1

  
   

 
 rFkk 

z 1 2
B z C : arg

z 1 3

   
    

  
 gSaA rks A A  B :

(1) dsUnz 1
0,

3

 
 

 
 ds o`Ùk dk ,d Hkkx gS] tks dsoy nwljs rFkk rhljs prqFkkZa”k esa gS

(2) dsUnz 1
0,

3

 
 

 
 ds ,d o`Ùk dk ,d Hkkx gS tks dsoy nwljs prqFkkZa”k esa gS

(3) ,d fjDr leqPp; gS
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(4) f=T;k 
2

3
 ds ,d o`Ùk dk ,d Hkkx gS] tks dsoy rhljs prqFkkZa”k esa gS

Ans. Official Answer NTA (2)

Sol.

Question ID : 101063

Matrices

3. Let A be a 3 × 3 invertible matrix. If |adj (24A)| = |adj (3 adj (2A))|, then |A|2 is equal to :

ekuk A ,d 3 × 3 dk O;qRØe.kh; vkO;wg gSA ;fn |adj (24A)| = |adj (3 adj (2A))| gS] rks |A|2 cjkcj gS :

(1) 66 (2) 212 (3) 26 (4) 1

Ans. Official Answer NTA (3)

Sol.

Question ID : 101064

Determinant

4. The ordered pair (a, b), for which the system of linear equations

3x – 2y + z = b

5x – 8y + 9z = 3

2x + y + az = – 1

has no solution, is :

Øfer ;qXe (a, b), ftlds fy, jSf[kd lehdj.k fudk;

3x – 2y + z = b

5x – 8y + 9z = 3

2x + y + az = – 1

dk dksbZ gy ugha gS] gS :

(1) 
1

3,
3

 
 
 

(2) 
1

3,
3

 
 

 
(3) 

1
3,

3

 
  

 
(4) 

1
3,

3

 
 

 

Ans. Official Answer NTA (3)

Sol.
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Question ID : 101065

Binomial Theorem

5. The remainder when (2021)2023 is divided by 7 is :

(2021)2023 dks 7 ls foHkkftr djus ij “ks’kQy gS :

(1) 1 (2) 2 (3) 5 (4) 6

Ans. Official Answer NTA (3)

Sol.

Question ID : 101066

Limits

6.
 

 

1

11
x

2

sin cos x x
lim

1 tan cos x









 is equal to :

 
 

1

11
x

2

sin cos x x
lim

1 tan cos x









 cjkcj gS :

(1) 2 (2) 2 (3) 
1

2
(4) 

1

2


Ans. Official Answer NTA (4)

Sol.

Question ID : 101067

Continuity & Differentiability

7. Let f, g : R  R be two real valued functions defined as   x

x 3 , x 0
f x

e , x 0

  
 


 and

 
2

1

2

x k x , x 0
g x

4x k , x 0

  
 

 
, where k

1
 and k

2
 are real constants. If (gof) is differentiable at x = 0, then

(gof) (–4) + (gof) (4) is equal to :

ekuk nks okLrfod eku Qyu f, g : R  R
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  x

x 3 , x 0
f x

e , x 0

  
 


 rFkk  

2
1

2

x k x , x 0
g x

4x k , x 0

  
 

 

}kjk ifjHkkf’kr gSa] tgk¡ k
1
 rFkk k

2
 okLrfod vpj gSaA ;fn x = 0 ij (gof) vodyuh; gS] rks (gof) (–4) + (gof) (4)

cjkcj gS :

(1) 4(e4 + 1) (2) 2(2e4 + 1) (3) 4e4 (4) 2(2e4 – 1)

Ans. Official Answer NTA (4)

Sol.

Question ID : 101068

Maxima & Minima

8. The sum of the absolute minimum and the absolute maximum values of the function

f(x) = |3x – x2 + 2| – x in the interval [–1, 2] is :

Qyu f(x) = |3x – x2 + 2| – x ds varjky [–1, 2] esa fujis{k U;wure rFkk fujis{k mPpre ekuksa dk ;ksx gS :

(1) 
17 3

2


(2) 

17 5

2


(3) 5 (4) 

9 17

2



Ans. Official Answer NTA (1)

Sol.

Question ID : 101069

Tangent and normal

9. Let S be the set of all the natural numbers, for which the line 
x y

2
a b

   is a tangent to the curve

n n
x y

2
a b

   
    

   
 at the point (a, b), ab  0. Then :

ekuk lHkh /ku iw.kkZadksa] ftuds fy, js[kk 
x y

2
a b

  , oØ 
n n

x y
2

a b

   
    

   
 ds fcanq (a, b), ab  0 ij Li”kZ js[kk gS]

dk leqPp; S gSA rks :

(1) S =  (2) n(S) = 1 (3) S = {2k : k  N} (4) S = N

Ans. Official Answer NTA (4)
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Sol.

Question ID : 101070

Area Under Curve

10. The area bounded by the curve y = |x2 – 9| and the line y = 3 is :

oØ y = |x2 – 9| rFkk js[kk y = 3 }kjk f?kjs {ks= dk {ks=Qy gS :

(1)  4 2 3 6 4  (2)  4 4 3 6 4 

(3)  8 4 3 3 6 9  (4)  8 4 3 2 6 9 

Ans. Official Answer NTA (4)

Sol.

Question ID : 101071

Straight Line

11. Let R be the point (3, 7) and let P and Q be two points on the line x + y = 5 such that PQR is an

equilateral triangle. Then the area of PQR is :

ekuk fcUnq (3, 7) gS rFkk ekuk js[kk x + y = 5 ij nks fcUnq P rFkk Q bl izdkj gSa fd PQR ,d leckgq f=Hkqt gSA PQR

,d leckgq f=Hkqt gS :

(1) 
25

4 3
(2) 

25 3

2
(3) 

25

3
(4) 

25

2 3

Ans. Official Answer NTA (4)

Sol.

Question ID : 101072

Circle

12. Let C be a circle passing through the points A(2, –1) and B(3, 4). The line segment AB is not a diameter

of C. If r is the radius of C and its centre lies on the circle (x – 5)2 + (y – 1)2 = 
13

2
, then r2 is equal to :

ekuk o`Ùk C fcanqvksa A(2, –1) rFkk B(3, 4) ls gksdj tkrk gSA js[kk[kaM AB, o`Ùk C dk O;kl ugha gSA ;fn C dh f=T;k

r gS rFkk bldk dsUnz o`Ùk (x – 5)2 + (y – 1)2 = 
13

2
 ij gS] rks r2 cjkcj gS :
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(1) 32 (2) 
65

2
(3) 

61

2
(4) 30

Ans. Official Answer NTA (2)

Sol.

Question ID : 101073

Parabola

13. Let the normal at the point P on the parabola y2 = 6x pass through the point (5, –8). If the tangent at P to

the parabola intersects its directrix at the point Q, then the ordinate of the point Q is :

ekuk ijoy; y2 = 6x ds fcanq P ij vfHkyac] fcanq (5, –8) ls gksdj tkrk gSA ;fn P ij ijoy; dh Li”kZ js[kk bldh

fu;rk dks fcanq Q ij dkVrh gS] rks fcanq Q dh dksVh gS :

(1) –3 (2) 
9

4
 (3) 

5

2
 (4) –2

Ans. Official Answer NTA (2)

Sol.

Question ID : 101074

3D Geometry

14. If the two lines l
1
 : 

x 2 y 1

3 2

 



, z = 2 and l

2
 : 

x 1 2y 3 z 5

1 2

  
 


 are perpendicular, then an angle

between the lines l
2
 and l

3
 : 

1 x 2y 1 z

3 4 4

 
 


 is :

;fn nks js[kk,¡ l
1
 : 

x 2 y 1

3 2

 



, z = 2 rFkk l

2
 : 

x 1 2y 3 z 5

1 2

  
 


 yacor gS] rks js[kk l

2
 rFkk l

3
 :

1 x 2y 1 z

3 4 4

 
 


 ds chp ,d dks.k gS :

(1) 1 29
cos

4
  
 
 

(2) 1 29
sec

4
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(3) 1 2
cos

29
  
 
 

(4) 1 2
cos

29

  
 
 

Ans. Official Answer NTA (2)

Sol.

Question ID : 101075

3D Geometry

15. Let the plane 2x + 3y + z + 20 = 0 be rotated through a right angle about its line of intersection with the

plane x – 3y + 5z = 8. If the mirror image of the point 
1

2, , 2
2

 
 

 
 in the rotated plane is B(a, b, c), then:

ekuk lery 2x + 3y + z + 20 = 0 dks] bldh lery x – 3y + 5z = 8 ds lkFk izfrPNsnu js[kk ds lkis{k ,d ledks.k

rd ?kqek;k tkrk gSA ;fn fcanq 
1

2, , 2
2

 
 

 
 dk ?kqes gq, lery esa niZ.k izfrfcac B(a, b, c) gS] rks :

(1) 
a b c

8 5 4
 


(2) 

a b c

4 5 2
 



(3) 
a b c

8 5 4
 


(4) 

a b c

4 5 2
 

Ans. Official Answer NTA (1)

Sol.

Question ID : 101076

Vectors

16. If a . b 1, b . c 2 
  

 and c . a 3
 

, then the value of      a b c ,b c a ,c b a      
 

       
 is :

;fn a . b 1, b . c 2 
  

 rFkk c . a 3
 

 gSa, rks      a b c ,b c a ,c b a      
 

       
 dk eku cjkcj gS :

(1) 0 (2)  6a. b c 
 

(3)  12c . a b
 

(4)  12b . c a 
  

Ans. Official Answer NTA (1)

Sol.

Question ID : 101077
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Probability

17. Let biased coin be tossed 5 times. If the probability of getting 4 heads is equal to the probability of

getting 5 heads, then the probability of getting atmost two heads is :

,d vfHkur flDdk 5 ckj mNkyk tkrk gSA ;fn 4 fpÙk izdV gksus dh izkf;drk] 5 fpÙk izdV gksus dh izkf;drk ds cjkcj

gS] rks vf/kd ls vf/kd nks fpÙk izdV gksus dh izkf;drk gS :

(1) 5

275

6
(2) 4

36

5
(3) 5

181

5
(4) 4

46

6

Ans. Official Answer NTA (4)

Sol.

Question ID : 101078

Statistics

18. The mean of the number a, b, 8, 5, 10 is 6 and their variance is 6.8. If M is the mean deviation of the

numbers about the mean, then 25 M is equal to :

la[;kvksa a, b, 8, 5, 10 dk ek/; 6 gS rFkk budk izlj.k 6.8 gSA ;fn bu la[;kvksa dk ek/; ds lkis{k ek/; fopyu M

gS] rks 25 M cjkcj gS :

(1) 60 (2) 55 (3) 50 (4) 45

Ans. Official Answer NTA (1)

Sol.

Question ID : 101079

Monotonocity

19. Let f(x) = 2 cos–1 x + 4 cot–1 x – 3x2 – 2x + 10, x  [–1, 1]. If [a, b] is the range of the function f, then

4a – b is equal to :

ekuk f(x) = 2 cos–1 x + 4 cot–1 x – 3x2 – 2x + 10, x  [–1, 1] gSA ;fn Qyu f dk ifjlj [a, b] gS] rks 4a – b cjkcj

gS :

(1) 11 (2) 11 –  (3) 11 +  (4) 15 – 
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Ans. Official Answer NTA (2)

Sol.

Question ID : 101080

Mathematical Reasoning

20. Let  , ,     be such that   p q p q r     is a tautology. Then  p q  r is logically

equivalent to :

ekuk  , ,     bl izdkj gS fd   p q p q r     ,d iq#fDr gSA rks  p q  r fdl ds rdZlaxr rqY;

gS :

(1)  p r q  (2)  p r q  (3)  p r q  (4)  p r q 

Ans. Official Answer NTA (1)

Sol.

SECTION – B

Question ID : 101081

Quadratic Equation

21. The sum of cubes of all the roots of the equation x4 – 3x3 –2x2 + 3x + 1 = 0 is _____________.

lehdj.k x4 – 3x3 –2x2 + 3x + 1 = 0 ds lHkh ewykssa ds ?kuksa dk ;ksx gS _____________

Ans. Official Answer NTA (36)

Sol.

Question ID : 101082

P & C

22. There are ten boys B
1
,B

2
,......,B

10
 and five girls G

1
, G

2
,....,G

5
 in a class. Then the number of ways of

forming a group consisting of three boys and three girls, if both B
1
 and B

2
 together should not be the

members of group, is _____________.

,d d{kk esa nl yM+ds B
1
,B

2
,......,B

10
 rFkk ik¡p yM+fd;k¡ G

1
, G

2
,....,G

5
 gSaA rks rhu yM+dksa rFkk rhu yM+fd;ksa ds lewg]

ftuesa B
1
 rFkk B

2
 nksuksa ,d lkFk lnL; u gks] cukus ds rjhdksa dh la[;k gS _____________

Ans. Official Answer NTA (1120)

Sol.
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Question ID : 101083

Parabola

23. Let the common tangents to the curves 4(x2 +y2) = 9 and y2 = 4x intersect at the point Q. Let an ellipse,

centrered at the origin O, has lengths of semi-minor and semi-major axes equal to OQ and 16, respectively.

If e and l respectively denote the eccentricity and the length of the latus rectum of this ellipse, then l/e2

is equal to _____________.

ekuk oØkssa 4(x2 +y2) = 9 rFkk y2 = 4x dh mHk;fu’B Li”kZ js[kk,¡] fcUnq Q ij feyrh gSaA ekuk ,d nh?kZo`Ùk] ftldk dsUnz

ewyfcanq O gS] ds v/kZ y?kq v{k rFkk v/kZ nh?kZ v{k dh yackbZ;k¡ Øe”k% OQ rFkk 6 gSaA ;fn bl nh?kZo`Ùk dh mÙkdsUnzrk rFkk

ukfHkyac thok dh yackbZ Øe”k% e rFkk l gSa] rks l/e2 cjkcj gS _____________

Ans. Official Answer NTA (4)

Sol.

Question ID : 101084

Area Under Curve

24. Let f(x) = max {|x + 1|, | x + 2|,....,|x + 5|}. Then 

0

6

f (x)dx

 is equal to _____________.

ekuk f(x) = max {|x + 1|, | x + 2|,....,|x + 5|} gSA rks 
0

6

f (x)dx

  cjkcj gS _____________

Ans. Official Answer NTA (21)

Sol.

Question ID : 101085

Differential Equation

25. Let the solution curve y = y(x) of the differential equation (4 + x2)dy – 2x(x2 + 3y + 4)dx = 0 pass

through the origin. Then y(2) is equal to _____________.

ekuk vody lehdj.k (4 + x2)dy – 2x(x2 + 3y + 4)dx = 0 dk gy oØ y = y(x) ewy fcUnq ls gksdj tkrk gSA rks

y(2) cjkcj gS _____________
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Ans. Official Answer NTA (12)

Sol.

Question ID : 101086

Trigonometric Ratio and Identities

26. If sin2(10º) sin(20°) sin(40º) sin(50º) sin(70º) =  – 
1

16
 sin(10º), then 16 + –1 is equal to _____________.

;fn sin2(10º) sin(20°) sin(40º) sin(50º) sin(70º) =  – 
1

16
 sin(10º) gS] rks 16 + –1 cjkcj gS _____________

Ans. Official Answer NTA (80)

Sol.

Question ID : 101087

Set & Relations

27. Let A = {n N : H.C.F. (n, 45) = 1} and Let B = {2k : k  {1, 2,...,100}}. Then the sum of all the

elements of A  B is ___________.

ekuk A = {n N : H.C.F. (n, 45) = 1 gS} rFkk ekuk B = {2k : k  {1, 2,...,100}} gSA rks A  B ds lHkh vo;oksa

dk ;ksx gS ___________

Ans. Official Answer NTA (5264)

Sol.

Question ID : 101088

Definite Integration

28. The value of the integral 
2

3

4 2

0

48 3 x sin x
x dx

2 1 cos x

  
 

  
 is equal to _____________.

lekdyu 
2

3

4 2

0

48 3 x sin x
x dx

2 1 cos x

  
 

  
  dk eku cjkcj gS _____________

Ans. Official Answer NTA (6)

Sol.
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Question ID : 101089

Sequence & progression

29. Let A = 
10

i 1


10

j 1
 min {i, j} and B = 

10

i 1


10

j 1
  max {i, j}. Then A + B is equal to _____________.

ekuk A = 
10

i 1


10

j 1
 min {i, j} rFkk B = 

10

i 1


10

j 1
  max {i, j} gSaA rks A + B cjkcj gS _______________

Ans. Official Answer NTA (1100)

Sol.

Question ID : 101090

Differential Equation

30. Let  
3 3 7

S 0,2 , , ,
2 4 2 4

    
    

 
 . Let y = y(x), x  S be the solution curve of the differential

equation
dy 1 1

, y
dx 1 sin 2x 4 2

 
  

  
. If the sum of abscissas of all the points of intersection of the curve

y = y(x) with the curve y = 2 sin x is 
k

12


, then k is equal to _____________.

ekuk  
3 3 7

S 0,2 , , ,
2 4 2 4

    
    

 
 gSA ekuk vody lehdj.k 

dy 1 1
, y

dx 1 sin 2x 4 2

 
  

  
 dk gy oØ

y = y(x), x  S gSA ;fn oØ y = y(x) ds oØ y = 2 sin x ls lHkh izfrPNsnu fcanqvksa ds Hkqtksa dk ;ksx 
k

12


 gS, rks k

cjkcj gS _____________

Ans. Official Answer NTA (42)

Sol.
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