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SECTION – A

Question ID : 101461

Circle

1. Let a circle C touch the lines L
1
 : 4x – 3y + K

1
 = 0 and L

2
 : 4x – 3y + K

2
 = 0, K

1
, K

2
  R. If a line passing

through the centre of the circle C intersects L
1
 at (–1, 2) and L

2
 at (3, –6), then the equation of the circle

C is :

ekuk ,d o`Ùk C, js[kkvksa L
1
 : 4x – 3y + K

1
 = 0 rFkk L

2
 : 4x – 3y + K

2
 = 0, K

1
, K

2
  R dks Li”kZ djrk gSA ;fn o`Ùk

C ds dsUnz ls gksdj tkus okyh ,d js[kk, L
1
 dks (–1, 2) ij rFkk L

2
 dks (3, –6) ij dkVrh gS] rks o`Ùk C dk lehdj.k

gS :

(1) (x – 1)2 + (y – 2)2 = 4 (2) (x + 1)2 + (y – 2)2 = 4

(3) (x – 1)2 + (y + 2)2 = 16 (4) (x – 1)2 + (y – 2)2 = 16

Ans. Official Answer NTA (3)

Sol.

Question ID : 101462

Definite Integration

2. The value of 
  

cos x

2 cos x cos x
0

e sin x
dx

1 cos x e e



   is equal to :

  

cos x

2 cos x cos x
0

e sin x
dx

1 cos x e e



   dk eku cjkcj gS :

(1) 
4


(2) 

2


(3) 

4


(4) 

2



Ans. Official Answer NTA (3)

Sol.
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Question ID : 101463

Solution of Triangle

3. Let a, b and c be the length of sides of a triangle ABC such that 
a b b c c a

7 8 9

  
   if r and R are the

radius of incircle and radius of circumcircle of the triangle ABC, respectively, then the value of 
R

r
 is

equal to :

ekuk ,d f=Hkqt ABC dh Hkqtkvksa dh yackbZ a, b rFkk c gSa] rFkk a b b c c a

7 8 9

  
   ;fn f=Hkqt ABC ds varo`Ùk rFkk

ckáo`Ùk dh f=T;k,¡ Øe”k% r rFkk R gSa] rks 
R

r
 dk eku cjkcj gS :

(1) 
5

2
(2) 2 (3) 

3

2
(4) 1

Ans. Official Answer NTA (1)

Sol.

Question ID : 101464

Function

4. Let f : N  R be a function such that f(x + y) = 2f(x) f(y) for natural numbers x and y. If f(1) = 2, then

the value of  for which    
10

20

k 1

512
f k 2 1

3

     holds, is :

ekuk ,d Qyu f : N  R bl izdkj gS fd /ku iw.kkZadksa x rFkk y ds fy, f(x + y) = 2f(x) f(y) gSA ;fn f(1) = 2 gS] rks

dk og eku] ftlds fy,    
10

20

k 1

512
f k 2 1

3

     gS, gS :

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

Ans. Official Answer NTA (C)

Sol.
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Question ID : 101465

Matrices

5. Let A be a 3 × 3 real matrix such that 

1 1 1 1

A 1 1 ;A 0 0

0 0 1 1

       
       

        
       
       

 and 

0 1

A 0 1

1 2

   
   

   
   
   

. If X = (x
1
, x

2
, x

3
)T

and I is an identity matrix of order 3, then the system (A – 2I)X = 

4

1

1

 
 
 
 
 

 has :

(1) no solution (2) infinitely many solutions

(3) unique solution (4) exactly two solutions

ekuk A ,d 3 × 3 dk okLrfod vkO;wg gS] ftlds fy, 

1 1 1 1

A 1 1 ;A 0 0

0 0 1 1

       
       

        
       
       

 rFkk 

0 1

A 0 1

1 2

   
   

   
   
   

 gSA

;fn X = (x
1
, x

2
, x

3
)T gS rFkk I, dksfV 3 dk rRled vkO;wg gS] rks fudk; (A – 2I)X = 

4

1

1

 
 
 
 
 

 :

(1) dksbZ gy ugha gS (2) ds vuar gy gSa

(3) dk dsoy ,d gy gS (4) ds ek= nks gy gSa

Ans. Official Answer NTA (2)

Sol.

Question ID : 101466

Methods of Differentiation

6. Let f : R  R be definied as

f(x) = x3 + x – 5

If g(x) is a function such that f(g(x)) = x, ' x ' R  , then  g ' 63  is equal to __________.

ekuk f : R  R

 f(x) = x3 + x – 5

}kjk ifjHkkf’kr gSA ;fn ,d Qyu g(x) ds fy, f(g(x)) = x, ' x ' R   gS, rks  g ' 63  cjkcj gS __________
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(1) 
1

49
(2) 

3

49
(3) 

43

49
(4) 

91

49

Ans. Official Answer NTA (1)

Sol.

Question ID : 101467

Mathematical Reasoning

7. Consider the following two propositions :

P1 : ~ (p  ~q)

P2 :     p ~ q ~ p q  

If the proposition   p ~ p vq  is evaluated as False then :

(1) P1 is TRUE and P2 is FALSE (2) P1 is FALSE and P2 is TRUE

(3) Both P1 and P2 are FALSE (4) Both P1 and P2 are TRUE

fuEu nks lk/;ksa dk fopkj dhft, :

P1 : ~ (p  ~q)

P2 :     p ~ q ~ p q  

;fn lk/;   p ~ p vq  dk ewY;kadu vlR; fd;k tkrk gS] rks :

(1) P1 lR; gS rFkk P2 vlR; gS (2) P1vlR; gS rFkk P2 lR; gS

(3) nksuksa P1 rFkk P2 vlR; gSa (4) nksuksa P1 rFkk P2 lR; gSa

Ans. Official Answer NTA (3)

Sol.

Question ID : 101468

Sequence & progression

8. If 
10 2 9 10 10 10

1 1 1 K
......

2.3 2 .3 2 .3 2 .3
    , then the remainder when K is divided by 6 is :

;fn 
10 2 9 10 10 10

1 1 1 K
......

2.3 2 .3 2 .3 2 .3
     gS] rks K dks 6 ls foHkkftr djus ij “ks’kQy gS :

(1) 1 (2) 2 (3) 3 (4) 5
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Ans. Official Answer NTA (4)

Sol.

Question ID : 101469

Methods of Differentiation

9. Let f(x) be polynomial function such that       5f x f ' x f '' x x 64    . Then, the value of 
 

x 1

f x
lim

x 1 

is equal to :

ekuk f(x) ,d cgqin Qyu gS] ftlds fy,       5f x f ' x f '' x x 64     gSA rks 
 

x 1

f x
lim

x 1 
 dk eku cjkcj gS :

(1) –15 (2) –60 (3) 60 (4) 15

Ans. Official Answer NTA (1)

Sol.

Question ID : 101470

Probability

10. Let E
1
 and E

2
 be two events such that the conditional probabilities  1 2

1
P E | E

2
 ,  2 1

3
P E | E

4
  and

 1 2

1
P E E

8
  . Then :

ekuk nks ?kVuk,¡ E
1
 rFkk E

2
 bl izdkj gS fd lizfrca/k izkf;drk,¡  1 2

1
P E | E

2
 ,  2 1

3
P E | E

4
  rFkk

 1 2

1
P E E

8
   gSA rks :

(1)      1 2 1 2P E E P E P E   (2)      1 2 1 2P E ' E ' P E ' P E  

(3)      1 2 1 2P E E ' P E P E   (4)      1 2 1 2P E ' E P E P E  

Ans. Official Answer NTA (3)

Sol.
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Question ID : 101471

Matrices

11. Let 
0 2

A
2 0

 
  
 

. If M and N are two matrices given by 
10

2k

k 1

M A


   and 
10

2k 1

k 1

N A 



   then MN2 is :

(1) a non-identity symmetric matrix

(2) a skew-symmetric matrix

(3) neither symmetric nor skew-symmetric matrix

(4) an identity matrix

ekuk 
0 2

A
2 0

 
  
 

 gSA ;fn nks vkO;wg M rFkk N 
10

2k

k 1

M A


   rFkk 
10

2k 1

k 1

N A 



   }kjk fn, x, gSa] rks MN2 :

(1) ,d lefer vkO;wg gS] rks rRled ugha gS

(2) ,d fo’ke&lefer vkO;wg gS

(3) u rks lefer vkO;wg gS u gh fo’ke lefer

(4) ,d rRled vkO;wg gS

Ans. Official Answer NTA (1)

Sol.

Question ID : 101472

Indefinite Integration

12. Let g : (0, )  R be a differentiable function such that

    
 

 x x

2x xx

g x e 1 xex cos x sin x xg x
dx c

e 1 e 1e 1

     
   
 , for all x > 0, where c is an arbitrary constant.

Then :

(1) g is decreasing in 0,
4

 
 
 

(2) g’ is increasing in 0,
4
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(3) g g '  is increasing in 0,
2

 
 
 

(4) g g '  is increasing in 0,
2

 
 
 

ekuk g : (0, )  R ,d vodyuh; Qyu gS ftlds fy,

    
 

 x x

2x xx

g x e 1 xex cos x sin x xg x
dx c

e 1 e 1e 1

     
   
 , lHkh x > 0 ds fy, gS] tgk¡ c ,d LosPN vpj gSA rks:

(1) 0,
4

 
 
 

 esa g âkleku gS

(2) 0,
4

 
 
 

 esa g’ o/kZeku gS

(3) 0,
2

 
 
 

 esa g g '  o/kZeku gS

(4) 0,
2

 
 
 

 esa g g '  o/kZeku gS

Ans. Official Answer NTA (4)

Sol.

Question ID : 101473

Monotonocity

13. Let f : R  R and g : R  R be two functions defined by f(x) = log
e
(x2 + 1) – e–x + 1 and  

2x

x

1 2e
g x

e


 .

Then, for which of the following range of , the inequality 
 

2
1 5

f g f g
3 3

                     

 holds?

ekuk nks Qyu f : R  R rFkk g : R  R, f(x) = log
e
(x2 + 1) – e–x + 1 rFkk  

2x

x

1 2e
g x

e


  }kjk ifjHkkf’kr gSaA

rks  ds fuEu esa ls fdl ifjlj (range) ds fy, vlfedk 
 

2
1 5

f g f g
3 3

                     

 larq’V gksrh gS?

(1) (2, 3) (2) (–2, –1) (3) (1, 2) (4) (–1, 1)

Ans. Official Answer NTA (1)
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Sol.

Question ID : 101474

Vectors

14. Let 1 2 3
ˆ ˆ ˆa a i a j a k  


 ia 0 , i = 1, 2, 3 be vector which makes  equal angles with the coordinate axes

OX, OY and OZ. Also, Let the projection of a


 on the vector ˆ ˆ3i 4j  be 7. Let b


 be a vector obtained by

rotating a


 with 90°. If a, b


 and x-axis are coplanar, then projection of a vector b


 on ˆ ˆ3i 4j  is equal to:

ekuk lfn”k 1 2 3
ˆ ˆ ˆa a i a j a k  


 ia 0 , i = 1, 2, 3 funsZ”kkad v{kksa OX, OY rFkk OZ ls cjkcj dks.k cukrk gSA ;g

Hkh eku yhft, fd a


 dk lfn”k ˆ ˆ3i 4 j  ij iz{ksi 7 gSA ekuk lfn”k a


 dks 90° ?kqekus ij lfn”k b


 izkIr gksrk gSA ;fn

a, b


 rFkk x-v{k lg&ryh; gSa] rks ,d lfn”k b


 dk ˆ ˆ3i 4 j  ij iz{ksi cjkcj gS :

(1) 7 (2) 2 (3) 2 (4) 7

Ans. Official Answer NTA (2)

Sol.

Question ID : 101475

Differential Equation

15. Let y = y(x) be the solution of the differential equation    
23xx 1 y ' y e x 1    , with  

1
y 0

3
 . Then,

the point 
4

x
3

   for the curve y = y(x) is :

(1) not a critical point (2) a point of local minima

(3) a point of local maxima (4) a point of inflection

ekuk vody lehdj.k    
23xx 1 y ' y e x 1    ,  

1
y 0

3
 , dk gy y = y(x) gSA rks oØ y = y(x) ds fy, fcUnq

4
x

3
   ,d :

(1) Økafrd fcUnq ugha gS (2) LFkkuh; fuEufu’B fcUnq gS

(3) LFkkuh; mfPp’B fcUnq gS (4) ufr ifjorZu fcUnq gS

Ans. Official Answer NTA (2)

Sol.
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Question ID : 101476

Parabola

16. If y = m
1
x + c

1
 and y = m

2
x + c

2
, m

1
  m

2
 are two common tangents of circle x2 + y2 = 2 and parabola

y2 = x, then the value of 8|m
1
m

2
| is equal to :

;fn x2 + y2 = 2 rFkk ijoy; y2 = x dh nks mHk;fu’B Li”kZ js[kk,¡ y = m
1
x + c

1
 rFkk y = m

2
x + c

2
, m

1
  m

2
 gSa rks

8|m
1
m

2
| dk eku cjkcj gS :

(1) 3 4 2 (2) 5 6 2  (3) 4 3 2  (4) 7 6 2

Ans. Official Answer NTA (3)

Sol.

Question ID : 101477

3D Geometry

17. Let Q be the mirror image of the point P(1, 0, 1) with respect to the plane S : x + y + z = 5. If a line L

passing through (1, –1, –1), parallel to the line PQ meets the plane S at R, then QR2 is equal to :

ekuk lery S : x + y + z = 5 ds lkis{k fcUnq P(1, 0, 1) dk niZ.k izfrfcac Q gSA ;fn fcUnq (1, –1, –1) ls gksdj tkus

okyh rFkk js[kk PQ ds lekarj js[kk L, lery S dks fcUnq R ij feyrh gS] rks QR2 cjkcj gS :

(1) 2 (2) 5 (3) 7 (4) 11

Ans. Official Answer NTA (2)

Sol.

Question ID : 101478

Differential Equation

18. If the solution curve y = y(x) of the differential equation y2dx + (x2 – xy + y2)dy = 0, which passes

through the point (1, 1) and intersects the line y 3x  at the point  , 3  , then value of  elog 3

is equal to :

;fn vody lehdj.k y2dx + (x2 – xy + y2)dy = 0 dk gy oØ y = y(x) gS] tks fcUnq (1, 1) ls gksdj tkrk gS rFkk

js[kk y 3x  dks fcUnq  , 3   ij dkVrk gS] rks  elog 3  dk eku cjkcj gS :
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(1) 
3


(2) 

2


(3) 

12


(4) 

6



Ans. Official Answer NTA (3)

Sol.

Question ID : 101479

Parabola

19. Let x = 2t, y = 
2t

3
 be conic. Let S be the focus and B be the point on the axis of the conic such that

SA BA , where A is any point on the conic. If k is the ordinate of the centroid of the SAB, then 
t 1
lim k


is equal to :

ekuk x = 2t, y = 
2t

3
 ,d “kkado gSA ekuk “kkado dh ukfHk S gS rFkk “kkado ds v{k ij fcUnq B bl izdkj gS fd

SA BA , tgk¡ A  “kkado ij fcUnq gSA ;fn SAB ds dsUnzd dh dksfV k gS, rks 
t 1
lim k


 cjkjc gS :

(1) 
17

18
(2) 

19

18
(3) 

11

18
(4) 

13

18

Ans. Official Answer NTA (4)

Sol.

Question ID : 101480

Complex number

20. Let a circle C in complex plane pass through the points z
1
 = 3 + 4i, z

2
 = 4 + 3i and z

3
 = 5i. If z(z

1
) is a

point on C such that the line through z and z
1
 is perpendicular to the line through z

2
 and z

3
, then arg(z)

is equal to :

ekuk lfEeJ lery esa ,d o`Ùk C fcUnqvksa z
1
 = 3 + 4i, z

2
 = 4 + 3i rFkk z

3
 = 5i ls gksdj tkrk gSA ;fn o`Ùk C ij ,d

fcUnq z( z
1
) bl izdkj gS fd z rFkk z

1
 ls gksdj tkus okyh js[kk z

2
 rFkk z

3
 ls gksdj tkus okyh js[kk ds yacor gS] rks

arg(z) cjkcj gS :

(1) 
1 2

tan
5

  
  

 
(2) 

1 24
tan

7
  

  
 

(3)  1tan 3   (4) 
1 3

tan
4
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Ans. Official Answer NTA (2)

Sol.

SECTION – B

Question ID : 101481

Binomial Theorem

21. Let C
r 
denote the binomial coefficient of xr in the expansion of (1 + x)10. If for   R,

C
1
 +3.2 C

2
 + 5.3 C

3
+ .....up 10 terms =

112

2 1




 1 2

0

C C
C .......upto 10 terms

2 3

 
   

 
 then the value of

 +  is equal to ____.

ekuk C
r
, (1 + x)10 ds izlkj esa xr ds f}in xq.kkad dks n”kkZrk gSA ;fn R ds fy,]

C
1
 +3.2 C

2
 + 5.3 C

3
+ .....(10 inksa rd) =

112

2 1




 

1 2
0

C C
C .......10

2 3

 
   

 
inkas rd  gS] rks  +  dk eku cjkcj

gS ________

Ans. Official Answer NTA (286)

Sol.

Question ID : 101482

P & C

22. The number of 3-digit odd numbers, whose sum of digits is a mutliple of 7, is _____.

3-vadks dh fo’ke la[;kvksa] ftuds vadksa dk ;ksx 7 dk xq.kt gS] dh la[;k gS _________

Ans. Official Answer NTA (63)

Sol.
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Question ID : 101483

Vectors

23. Let  be the angle between the vectors a


 and b


,where | a | 4,| b | 3 


 and ,
4 3

  
 

 
. ThenThen

     
2 2

a b a b 4 a.b   
    

 is equal to _________.

ekuk lfn”kksa a


 rFkk b


 ds chp dks.k gS] tgk¡ | a | 4,| b | 3 


 rFkk ,
4 3

  
 

 
 gSA rks      

2 2

a b a b 4 a.b   
    

cjkcj gS _________

Ans. Official Answer NTA (576)

Sol.

Question ID : 101484

Circle

24. Let the abscissae of the two points P and Q be the roots of 2x2 – rx + p = 0 and the ordinates of P and Q

be the roots of x2 – sx – q = 0. If the equation of the circle described on PQ as diameter is 2(x2 + y2) – 11x

– 14y – 22 = 0, then 2r + s – 2q + p is equal to _________.

ekuk nksa fcUnqvksa P rFkk Q ds Hkqt 2x2 – rx + p = 0 ds ewy gSa vkSj P rFkk Q dh dksfV x2 – sx – q = 0 ds ewy gSaA ;fn

PQ dks O;kl ysdj [khaps x, o`Ùk dk lehdj.k 2(x2 + y2) – 11x – 14y – 22 = 0 gS, rks 2r + s – 2q + p cjkcj gS

__________

Ans. Official Answer NTA (7)

Sol.

Question ID : 101485

Trigonometric Equation

25. The number of values of x in the interval ,
4 4

  
 
 

 for which 14 cosec2x – 2sin2x = 21 – 4 cos2x holds,

is ___________.

varjky ,
4 4

  
 
 

 esa x ds ekuksa, ftuds fy, 14 cosec2x – 2sin2x = 21 – 4 cos2x gS] dh la[;k gS_____________

Ans. Official Answer NTA (4)
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Sol.

Question ID : 101486

Quadratic Equation

26. For a natural number n, let 
n
 = 19n – 12n. Then, the value of 9 10

8

31

57

 


 is __________.

,d /ku iw.kkZad n ds fy,] ekuk 
n
 = 19n – 12n gSA rks 9 10

8

31

57

 


 dk eku gS ________________

Ans. Official Answer NTA (4)

Sol.

Question ID : 101487

Function

27. Let f : R  R be a function defined by    
1

25 50
25x

f x 2 1 2 x
2

  
    

  
. If the function

        g x f f f x f f x  , then the greatest integer less than or equal or equal to g(1) is _________.

eku k Qyu  f : R  R,    
1

25 50
25x

f x 2 1 2 x
2

  
    

  
 }kj k i fjH k k f ’ kr g S A ; fn Qyu

        g x f f f x f f x   gS, rks g(1) ds cjkcj ;k mlls de egÙke iw.kkZad _____________ gSA

Ans. Official Answer NTA (2)

Sol.

Question ID : 101488

Vectors

28. Let the lines

L
1
  ˆ ˆ ˆr i 2 j 3k   


,   R

L
2
    ˆ ˆ ˆ ˆ ˆ ˆr i 3j k i j 5k     


;  R, intersects at the point S. If a plane ax + by – z + d = 0 passes

through S and is parallel to both the lines L
1
 and L

2
, then the value of a + b + d is equal to _________.

ekuk js[kk,¡
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L
1
  ˆ ˆ ˆr i 2 j 3k   


,   R

L
2
    ˆ ˆ ˆ ˆ ˆ ˆr i 3j k i j 5k     


;  R fcUnq S ij dkVrh gSaA ;fn ,d lery ax + by – z + d = 0, fcUnq S ls

gksdj tkrk gS rFkk nksuksa js[kkvksa L
1
 rFkk L

2
 ds lekar gS] rks a + b + d dk eku cjkcj gS __________

Ans. Official Answer NTA (5)

Sol.

Question ID : 101489

Matrices

29. Let A be a 3 × 3 matrix having entries from the set {–1, 0, 1}. The number of all such matrices A having

sum of all the entries equal to 5, is __________.

ekuk A ,d 3 × 3 vkO;wg gS] ftlds vo;o leqPp; {–1, 0, 1} ls gSaA bl izdkj ds lHkh vkO;wgksa A, ftuds lHkh vo;oksa

dk ;ksxQy 5 gS] dh la[;k gS ____________

Ans. Official Answer NTA (414)

Sol.

Question ID : 101490

Sequence & progression

30. The greatest integer less than or equal to the sum of first 100 terms of the sequence 
1 5 19 65

, , , ,.......
3 9 27 81

is equal to __________.

egÙke iw.kkZad] tks vuqØe 
1 5 19 65

, , , ,.......
3 9 27 81

 ds izFke 100 inksa ds ;ksxQy ds cjkcj ;k mlls de gS] gS ____________

Question ID : 101490

Ans. Official Answer NTA (98)

Sol.


