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SECTION – A

Question ID : 101261

Set & Relations

1. Let R
1
 = {(a, b)  N × N : |a – b|  13} and R

2
 = {(a, b)  N × N : |a – b|  13}. Then on N :

(1) Both R
1
 and R

2
 are equivalence relations

(2) Neither R
1
 nor R

2
 is an equivalence relation

(3) R
1
 is an equivalence relation but R

2
 is not

(4) R
2
 is an equivalence relation but R

1
 is not

ekuk R
1
 = {(a, b)  N × N : |a – b|  13} rFkk R

2
 = {(a, b)  N × N : |a – b|  13} gSaA rks N ij :

(1) R
1
 rFkk R

2
 nksuksa rqY;rk laca/k gSa

(2) u rks R
1
 gh R

2
 ,d rqY;rk laca/k gS

(3) R
1
 ,d rqY;rk laca/k gS ijUrq  R

2
 ugha gS

(4) R
2
 ,d rqY;rk laca/k gS ijUrq R

1
 ugha gS

Ans. Official Answer NTA (2)

Sol. R
1
 = {(a, b)  N × N : |a – b|  13} and R

2
 = {(a, b)  N × N : |a – b|  13} in R

1
 for transitive let 3

numbers a = 1, b = 12, c = 19

 |a – b|  13

|1 – 12|  13  (1, 12)  R
1
,

similarly (12, 19)  R
1
 but (1, 19)  R

1
. So R

1
 is not transitive. Therefore R

1
 is not equivalance.

In R
2
 for transistive let 3 numbers.

a = 10, b = 15, c = 23

 |a – b|  13

|10 – 15|  13  (10, 15)  R
2
, Similarly (15, 23) R

2
 but (10, 23) R

2

So R
2
 is not transitive

Therefore R
2
 is not equivalance

Question ID : 101262
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Quadratic Equation

2. Let f(x) be a quadratic polynomial such that f(–2) + f(3) = 0. If one of the roots of f(x) = 0 is –1, then the

sum of the roots of f(x) = 0 is equal to :

ekuk f(x) ,d f}?kkrh; cgqin gS ftlds fy, f(–2) + f(3) = 0 gSA ;fn f(x) = 0  dk ,d ewy –1 gS, rks f(x) = 0 ds

ewyksa dk ;ksxQy cjkcj gS :

(1) 
11

3
(2) 

7

3
(3) 

13

3
(4) 

14

3

Ans. Official Answer NTA (1)

Sol. Let f(x) = a(x – ) (x – ) ...................(1)

for f(x) = 0; x = –1. [  one root is –1]

 f(x) = 0 = a(x + 1) (x – ) ...................(2)

Now, f(–2) + f(3) = 0

       a 2 1 . 2 a 3 1 3 0             

 a 2 12 4 0   

 14 – 3 = 0  
14

3
 

 = – (given),
14

3
 

sum of roots 
14 11

1
3 3

  

Question ID : 101263

P & C

3. The number of ways to distribute 30 identical candies among four children C
1
, C

2
, C

3
 and C

4
 so that C

2

receives atleast 4 and atmost 7 candies, C
3
 receives atleast 2 and atmost 6 candies, is equal to :

pkj cPPkksa C
1
, C

2
, C

3
, C

4
 esa ,d rjg dh 30 dSaMh bl izdkj ckaVus ds rjhdksa dh la[;k] ftuesa C

2
 dks de ls de 4

rFkk vf/kd ls vf/kd 7 dSaMh] C
3
 dks de ls de 2 rFkk vf/kd ls vf/kd 6 dSaMh feysa] gSa :

(1) 205 (2) 615 (3) 510 (4) 430

Ans. Official Answer NTA (4)

Sol. By multinomial theorem, no. of ways to distribute 30 identical candies among four children C
1
, C

2
, C

3

and C
4
. So we have to find coeff. of x30 in

       2 4 5 6 7 2 3 6 21 x x ..........upto x x x x x x .....x 1 x x .....upto               
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= coeff. of x30 in (1 + x + ......)2 (x4 + ........ x7) (x2 + ........x6)

= coeff. of x24 in (1 + x + x2 + ......)2 × x4(x1 + ........ x3) × x2(x + ........ x4) [x4 and x2 common from C
2
, C

3
]

Using formula for G.P. and , G.P.

= coeff. of x24 in  

4 5

2

1 1 x 1 x

1 x 1 x1 x

 
 

 

= coeff. of x24 in     
44 51 x 1 x . 1 x


  

= coeff. of x24 in    
44 5 91 x x x 1 x


   

= 27 23 22 18
24 20 19 15C C C C 430   

Question ID : 101264

Binomial Theorem

4. The term independent of x in the expansion of  
11

2 3 3

2

5 1
1 x 3x x

2 5x

 
   

 
, x  0 is :

 
11

2 3 3

2

5 1
1 x 3x x

2 5x

 
   

 
, x  0 ds izlkj esa ls Lora= in gS :

(1) 
7

40
(2) 

33

200
(3) 

39

200
(4) 

11

50

Ans. Official Answer NTA (2)

Sol.  
11

2 2 3

2

5 1
1 x 3x x

2 5x

 
   

 
, x  0

general term in 
3

2

5 1
x

2 5x

 
 

 
 is

11 r r

11 3
r 1 r 2

5 1
T C x

2 5x





   
    

   

       

11 r r

11 33 5r
r

5 1
C x

2 5



   
    

   

So term independent of x in given expression

=

4 7

11
7

5 1 11 10 9 8 1
C

2 5 24 16 125
      

     
   

= 
33

200
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Question ID : 101265

Sequence & progression

5. If n arithmetic means are inserted between a and 100 such that the ratio of the first mean to the last mean

is 1 : 7 and a + n = 33, then the value of n is :

;fn a rFkk 100 ds chp n lekUrj ek/; bl izdkj Mkys x, gSa fd igys ek/; dk vafre ek/; ls vuqikr 1 : 7 gS rFkk

a + n = 33 gS, rks n dk eku gS :

(1) 21 (2) 22 (3) 23 (4) 24

Ans. Official Answer NTA (3)

Sol. a, A
1
, A

2
, ............. A

n
, 100

Let the common difference of above A.P. is d then 
a d 1

100 d 7






7a + 8d = 100 ................(1)
and a + n = 33 ................(2)
also, 100 = a + (n + 1)d

 100 =  
100 7a

a 34 a
8

 
   

 

800 = 8a + 7a2 – 338a + 3400
7a2 – 330a + 2600 = 0
7a2 – 260a – 70a + 2600 = 0

a = 10, 
260

7
but 

260
a

7


  from eqn (2)

10 + n = 33

 n = 23

Question ID : 101266

Continuity & Differentiability
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6. Let f, g : R  R be functions defined by  
 x , x 0

f x
|1 x | , x 0

 
 

 
 and  

 

x

2

e x , x 0
g x

x 1 1 , x 0

  
 

  

where [x] denote the greatest integer less than or equal to x. Then, the function fog is discontinuous at
exactly :

(1) one point (2) two points (3) three points (4) four points

ekuk Qyu f, g : R  R  
 x , x 0

f x
|1 x | , x 0

 
 

 
  rFkk  

 

x

2

e x , x 0
g x

x 1 1 , x 0

  
 

  

 }kjk ifjHkkf’kr gS]

tgk¡ [x] egÙke iw.kkZad  x gSA rks Qyu fog fdrus fcUnqvksa ij vlarr gS :

(1) ,d fcUnq (2) nks fcUnq (3) rhu fcUnq (4) pkj fcUnq

Ans. Official Answer NTA (2)

Sol.  
 x ; x 0

f x
1 x ; x 0

 
 

 
 and  

 

x

2

e x ; x 0
g x

x 1 1 ; x 0

  
 

  

 
 

 

x

2

2

1 x e x 0

1 x 0
f x

x 1 1 0 x 2

2 x 1 x 2

   




 

    
 

   


graph of fog(x)

0

1

2
x

y

So x = 0 and 2 are the 2 points where fog(x) is discontinuous.

Question ID : 101267

Definite Integration
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7. Let f : R  R be a differentiable function such that f 2
4

 
 

 
, f 0

2

 
 

 
 and f ' 1

2

 
 

 
 and let

      4

x
g x f ' t sec t tan t sec t f t dt



  for x ,
4 2

  
  

. Then  
x

2

lim _ g x
 

 
 

 is equal to :

ekuk f : R  R ,d vodyuh; Qyu gS ftlds fy, f 2
4

 
 

 
, f 0

2

 
 

 
 rFkk f ' 1

2

 
 

 
 gSA ekuk

      4

x
g x f ' t sec t tan t sec t f t dt



  , x ,
4 2

  
  

 gSA rks 
 

x
2

lim _ g x
 

 
 

 cjkcj gS :

(1) 2 (2) 3 (3) 4 (4) –3

Ans. Official Answer NTA (2)

Sol. Given f 2
4

 
 

 
, f 0

2

 
 

 
 and f ' 1

2

 
 

 

Also

     4

x
g x f ' t .sec t tan t.sec t.f t dt



   

   u).v v '.u .dx u.v .dx u.v.   

    4
x

g x sec t.f t


    

g(x) = 2 – sec x.f(x)
Now,

 
h 0 h 0x

2

lim g x limg h 2 limsec h .f h
2 2 2  

       
          

     

 
h 0x

2

lim g x 2 lim cos ech f h
2 

 
   

 

h 0

f h
2

2 lim
cos h

 
 

  

using Lopital rules

h 0

f ' h
2

2 lim 2 1 3
cos h

 
 

     
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Question ID : 101268

Definite Integration

8. Let f : R  R be a continuous function satisfying f(x) + f(x + k) = n, for all x  R where k > 0 and n is

a positive integer. If  
4nk

1

0

I f x dx   and  
3k

2

k

I f x dx


  , then :

ekuk f : R  R ,d larr Qyu gS tks lHkh x  R ds fy, f(x) + f(x + k) = n dks larq’V djrk gS] tgk¡ x >  0 gS

rFkk n ,d /kukRed iw.kkZad gSA ;fn  
4nk

1

0

I f x dx   rFkk  
3k

2

k

I f x dx


  gSa, rks :

(1) I
1
 + 2I

2
 = 4nk (2) I

1
 + 2I

2
 = 2nk (3) I

1
 + nI

2
 = 4n2k (4) I

1
 + nI

2
 = 6n2k

Ans. Official Answer NTA (3)

Sol. Given f : R  R and f(x) + f(x + k) = n   x  R ----------------(1)

for x  x + k

f(x + k) + f(x + 2k) = n ----------------(2)

so f(x + 2k) = f(x) [from (1) and (2)]

therefore period of f(x) is 2k.

Now,

   
2K

4nk

1
0

0

I f x .dx 2n f x .dx  

     
k 2k

0 k

2n f x .dx f x .dx
 

  
 
 

in  
2k

k

f x .dx  put x = t + k  dx = dt

     
k k

0 0
2n f x .dx f t k .dt 2n. nk    

   
=2n2k
Also

in    
3k 2k

2 k 0
I f x .dx 2 f x .dx 2nk


   

 2
1 2I I n 4n k  
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Question ID : 101269

Area Under Curve

9. The area of the bounded region enclosed by the curve 
1

y 3 x | x 1|
2

      and the x-axis is :

oØ 
1

y 3 x | x 1|
2

      rFkk  x-v{k ls f?kjs {ks= dk {ks=Qy gS :

(1) 
4

9
(2) 

45

16
(3) 

27

8
(4) 

63

16

Ans. Official Answer NTA (3)

Sol.
1

y 3 x x 1
2

    

7
2x x 1

2

3 1
y 1 x

2 2

5 1
2x x

2 2


  




   



 


graph of y.
required area is area of trapezium ABCD

A
B

CD

7
,0

4

 
 

 

3
0,

2

 
 
 

(–1, 0)
1

, 0
2

 
 
 

5
,0

4

 
 
 

1

2
  [sum of parallel sides] × distance between parallel sides

1 3 3 27
3 .

2 2 2 8

 
   

 
 sq. units

Question ID : 101270

Differential Equation
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10. Let x = x(y) be the solution of the differential equation 
2 2

x x

2y y2y e dx y 4xe dy 0
 

   
 
 

 such that

x(1) = 0. Then, x(e) is equal to :

eku k vody lehdj. k 
2 2

x x

2y y2y e dx y 4xe dy 0
 

   
 
 

dk gy

x = x (y) bl izdkj gS fd x(1) = 0 gS rks x(e) cjkcj gS  :

(1) e log
e
(2) (2) –e log

e
(2) (3) e2 log

e
(2) (4) –e2 log

e
(2)

Ans. Official Answer NTA (4)

Sol.
2 2

x x

y y22.ye .dx y 4x.e .dy 0

   
      
   

 
   
 
 

 
2

x

y 22e y.dx 2xdy y .dy

 
  
    

2

2 4

x y .dx x.2y.dy
d

y y

  
 

 


So multiple both sides by 
4

y
" "

y

2

x 2
y

4

y .dx 2xy.dy dy
2e

y y

 
  
 

 
   

 

2

x

y

2

x dy
2e .d

y y

 
  
 

 
   

 
 

2

x

y2e n y c

 
  
     ............(1)

given x(1) = 0  x = 0, y = 1  c = 2.

2

x

y2e n y 2

 
  
    

for x(e)

2

x

e2e n e 2 1 2
 
 
       

2

x

e2e 1 
2

x

e 1
e

2

 
 
  
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2

x 1
n

e 2

 
  

 
 2x e n 2  

Question ID : 101271

Differential Equation

11. Let the slope of the tangent to a curve y = f(x) at (x, y) be given by 2 tan x(cos x – y). If the curve passes

through the point ,0
4

 
 
 

, then the value of 
2

0

ydx



  is equal to :

ekuk ,d oØ y = f(x) ds fcUnq (x, y) ij Li”kZ js[kk dh izo.krk 2 tan x(cos x – y) gSA ;fn ;g oØ fcUnq ,0
4

 
 
 

ls gksdj tkrk gS] rks  
2

0

ydx



  dk eku cjkcj :

(1)  2 2
2


  (2) 2

2


 (3)  2 2

2


  (4) 2

2




Ans. Official Answer NTA (2)

Sol.  
dy

2 tan x cos x y
dx

 

dy
2 tan x.y 2.sin x.

dx
  [its a linear D.E.]

I.F. = 
2tan x.dx 2e sec x 

 solution fo differential equation will be

   y. I.f Q. IF .dx 
2 2y.sec x 2.sin x.sec x.dx 
2y.sec x 2sec x c  ---------------------(1)

Curve is passing through ,0
4

 
 
 

0 2 2 c   c = 2 2
from equation (1)

2y 2.cos x 2 2 cos x 

 22 2

0 0
y.dx 2cos x 2 2 cos x .dx

 

  
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= 2 2 2 2
4 2

 
   

Question ID : 101272

Straight Line

12. Let a triangle be bounded by the lines L
1
 : 2x + 5y = 10; L

2
 : –4x + 3y = 12 and the line L

3
, which passes

through the point P(2, 3), intersects L
2
 at A and L

1
 at B. If the point P divides the line-segmetn AB,

internally in the ratio 1 : 3, then the area of the triangle is equal to :

ekuk ,d f=Hkqt js[kkvksa L
1
 : 2x + 5y = 10; L

2
 : –4x + 3y = 12 rFkk L

3 
ls f?kjk gSA js[kk L

3
 fcUnq P(2, 3) ls gksdj

tkrh gS] L
2
 dks fcUnq A ij dkVrh gS rFkk L

1
 dks fcUnq B ij dkVrh gSA ;fn fcUnq P, js[kk&[k.M AB dks var% 1 : 3

ds vuqikr esa foHkkftr djrk gS] rks f=Hkqt dk {ks=Qy cjkcj gS :

(1) 
110

13
(2) 

132

13
(3) 

142

13
(4) 

151

13

Ans. Official Answer NTA (2)

Sol. L
1
 : 2x + 5y = 10 ---------------(1)

L
2
 : –4x + 3y = 12 ---------------(2)

Solving eq. (1) and eq. (2) we get

P(2, 3)

1 3A B

C

L  : –4x + 3y = 122

L3

L  : 2x + 5y = 101

15 32
C ,

13 13

 
  
 

Now

let  1 1 2 2

1 1
B x , 10 2x ;A x , 12 4x

5 3

   
     

   

from section formula 1 2x 3x
2

4




 x
1
 + 3x

2
 = 8 .................(3)

and

1
1

10 2x
12 4x

53
4


 



 10x
2
 – x

1
 = – 5 .................(4)

from eq. (3) and (4) 1 2

95 3
x , x

13 13
 
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Point 
3 56

A ,
13 13

 
 
 

, 
95 12

B ,
13 13

 
 
 

Now area of ABC

Point area of ABC
1 3 44 95 24 15 68

2 13 13 13 13 13 13

     
       

  

132

13
  sq. units

Question ID : 101273

Hyperbola

13. Let a > 0, b > 0. Let e and l repsectively be the eccentricity and length of the latus rectum of the

hyperbola 
2 2

2 2

x y
1

a b
  . Let e’ and l’ respectively be the eccentricity and length of the latus rectum of its

conjugate hyperbola. If 2 11
e

14
 l and  

2 11
e '

8
 l’, then the value of 77a + 44b is equal to :

ekuk a > 0, b > 0 gSaA ekuk vfrijoy; 
2 2

2 2

x y
1

a b
  dh mRdsUnzrk rFkk ukfHkyac thok dh yackbZ Øe”k%  e rFkk l gSA

ekuk blds la;qXeh vfrijoy; dh mRdsUnzrk rFkk ukfHkyac thok dh yackbZ Øe”k% e’ rFkk l’ gSaA ;fn 2 11
e

14
 l rFkk

 
2 11

e '
8

 l’ gSa, rks 77a + 44b dk eku cjkcj gS :

(1) 100 (2) 110 (3) 120 (4) 130

Ans. Official Answer NTA (4)

Sol. Given 
2 2

2 2

x y
1

a b
  --------------(1)

2

2

b
e 1

a
   and 

22b

a


 
2 11

e
14

   
2 2

2

a b 11 2b

a 4 a


 

 
2 2 211

a b b a
7

  --------------(2)

In conjugate hyperbola
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2 2

2 2

x y
1

a b
  

2

2

a
e ' 1

b
  ,

22a
'

b


given  
2 11

e ' '
8

   
2 2 2

2

b a 11 2a

b 8 b


 

 2 2 211
a b a b

4
  ------------------(3)

from eq. (2) and eq. (3)

7a = 4b 
4

a b
7

 

from eq. (2)

44b = 65 and 77a = 65

 77a + 44b = 65 + 65 = 130

Question ID : 101274

Vectors

14. Let ˆ ˆ ˆa i 2 j k   


and ˆ ˆ ˆb 2i j k    


, where  R. If the area of the parallelogram whose adjacent

sides are represented by the vectors a


 and b


 is  215 4  , then the value of  
22

2 a a.b b
  

 is equal

to :

ekuk ˆ ˆ ˆa i 2 j k   
  rFkk ˆ ˆ ˆb 2i j k    


gSa,  tgk¡  R gSA ;fn lekUrj prqHkqZt] ftldh layXu Hkqtk,¡ a


 rFkk

b


 gSa] {ks=Qy  215 4   gSa, rks  
22

2 a a.b b
  

 dk eku cjkcj gS :

(1) 10 (2) 7 (3) 9 (4) 14

Ans. Official Answer NTA (4)

Sol. Given ˆ ˆ ˆa i 2 j k   


ˆ ˆ ˆb 2i j k    


area of parallelogram is  215 4 

  2a b 15 4   

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 2

ˆ ˆ ˆi j k

2 1 15 4

2 1

    

 

     
22 2 2 22 2 4 15 60          

Squaring both sides and solving it.
4 – 52 – 36 = 0
2 = 9 and 2 = – 4 (not possible)
  = ± 3

Therefore

 
22

2 a a.b . b
  

= 2 × 14 – 14 = 28 – 14 = 14

Question ID : 101275

Parabola

15. If vertex of a parabola is (2, –1) and the equation of its directrix is 4x – 3y = 21, then the length of its

latus rectum is :

;fn ,d ijoy; dk “kh’kZ (2, –1) gS bldh fu;rk dh lehdj.k 4x – 3y = 21 gS, rks bldh ukfHkyac thok dh yackbZ

gS :

(1) 2 (2) 8 (3) 12 (4) 16

Ans. Official Answer NTA (2)

Sol. a = distance between vertex and direct x

a = 
2 2

4 2 3 1 21

4 3

   


(2, –1) 4a

4x – 3y = 21

a = 2

Now, length of latus rectum = 4a

= 4 × 2 = 8 units

Question ID : 101276

3D Geometry

16. Let the plane ax + by + cz = d pass through (2, 3, –5) and is perpendicular to the planes 2x + y – 5z = 10
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and 3x + 5y – 7z = 12. If a, b, c, d are integers d > 0 and gcd (|a|, |b|, |c|, d) = 1, then the value of

a + 7b + c + 20d is equal to :

ekuk lery ax + by + cz = d fcUnq (2, 3, –5) ls gksdj tkrk gS rFkk leryksa 2x + y – 5z = 10 vkSj 3x + 5y – 7z

= 12 ds yacor gSA ;fn a, b, c, d iw.k k Z ad g S a ] d > 0 gS rFkk gcd (|a|, |b|, |c|, d) = 1 gS , rk s

a + 7b + c + 20d dk eku cjkcj gS :

(1) 18 (2) 20 (3) 24 (4) 22

Ans. Official Answer NTA (4)

Sol. Equation of plane passing through (2, 3, –5) and perpendicular to the palnes 2x + y – 5z = 10 and

3x + 5y – 7z = 12 is

 
x 2 y 3 z 5

r a .N 0 2 1 5 0

3 5 7

  

    



 

–18x + y – 7z = 2
a = –18, b = 1, c = –7, d = 2

  gcd of (|a|, |b|, |c|, d) = 1

 a + 7b + c + 20d = 22

Question ID : 101277

Probability

17. The probability that a randomly chosen one-one function from the set {a, b, c, d} to the set{1,2,3,4,5}

satisfies f(a) + 2f(b) – f(c) = f(d) is :

leqPp; {a, b, c, d} ls leqPp; {1,2,3,4,5} esa ;kn`PN;k pqus x, ,d ,dSdh Qyu ds  f(a) + 2f(b) – f(c) = f(d)

dk larq’V djus dh izkf;drk gS  :

(1) 
1

24
(2) 

1

40
(3) 

1

30
(4) 

1

20

Ans. Official Answer NTA (4)

Sol. Given A = {a, b, c, d}

B = {1, 2, 3, 4, 5}

f : A  B is one – one

Total number of one – one functions from A to B = 5P
4
 = 5!

also f(a) + 2f(b) – f(c) = f(d)

favourable case for this condition = 6
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f(a)

1

1

4

4

5

5

f(b)

3

3

2

2

1

1

f(c)

2

5

3

5

3

4

f(d)

5

2

5

3

4

3

Probability of f(a) + 2f(b) – f(c) = f(d)

6 6 1

5! 120 20
  

Question ID : 101278

Limit

18. The value of 
n

1

2n
r 1

1
lim 6 tan tan

r 3r 3





  
  

  
  is equal to :

n
1

2n
r 1

1
lim 6 tan tan

r 3r 3





  
  

  
  dk eku cjkcj gS :

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

Ans. Official Answer NTA (3)

Sol.

n
1

2n
r 1

1
6 lim tan tan

r 3r 3





  
  

   


 

n
1

2n
r 1

1
6 lim tan tan

1 r 3r 2






   
   
      



  

n
1

n
r 1

1
6 lim tan tan

1 r 2 r 1





  
   

     


   
   

n
1

n
r 1

r 2 r 1
6 lim tan tan

1 r 2 r 1





    
   

     


    
n

1 1

n
r 1

6 lim tan tan r 2 tan r 1 




 
    

 

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  1 1

n
6 lim tan tan n 2 tan 2 


    

   1 1

n n
6tan limtan n 2 limtan 2 

 

   
 

 1 1 16 tan tan tan 2 6 tan tan 2
2

   
         

 2tan cot 2

1 1
6 tan tan

2
 

  
 

1
6 3

2
  

Question ID : 101279

Vectors

19. Let a


 be a vector which is perpendicular to the vector 
1ˆ ˆ ˆ3i j 2k
2

  . If  ˆ ˆ ˆ ˆ ˆa 2i k 2i 13j 4k    


, then

the projection of the vector a


 on the vector ˆ ˆ ˆ2i 2 j k   is :

ekuk lfn”k 1ˆ ˆ ˆ3i j 2k
2

   ds yacor ,d lfn”k a


  gSA ;fn   ˆ ˆ ˆ ˆ ˆa 2i k 2i 13j 4k    


 gS, rks lfn”k  a


 dk lfn”k

ˆ ˆ ˆ2i 2 j k   ij iz{ksi gS  :

(1) 
1

3
(2) 1 (3) 

5

3
(4) 

7

3

Ans. Official Answer NTA (3)

Sol. Let 
1 2 3
ˆ ˆ ˆa a i a j a k  


 and 

1ˆ ˆ ˆa. 3i j 2k 0
2

 
   

 



 2
1 3

a
3a 2a 0

2
  

 6a
1
 – a

2
 + 4a

3
 = 0 -------------(1)

Also

 ˆ ˆ ˆ ˆ ˆa 2i k 2i 13j 4k    


2 3 1 2
ˆ ˆ ˆ ˆ ˆ ˆ ˆ2a k 2a j a j a i 2i 13j 4k      

By comparison

a
2
 = 2 and a

1
 – 2a

3
 = 13  -------------(2)

from eq. (1) and (2)
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a
1
 = 3 and a

3
 = – 5

ˆ ˆ ˆa 3i 2 j 5k  


Projection of a


 on 
2 2 2

6 4 5ˆ ˆ ˆ2i 2 j k
2 2 1

 
  

 

             
5

3
  units

Question ID : 101280

Trigonometric Ratio and Identities

20. If cot  = 1 and sec  = 
5

3
 , where 3

2


     and 

2


    , then the value of tan( + ) and the

quadrant in which  +  lies, respectively are :

(1) 
1

7
  and IVth quadrant (2) 7 and Ist quadrant

(3) –7 and IVth quadrant (4) 
1

7
 and Ist quadrant

;fn cot  = 1 rFkk  sec  = 
5

3
  gSa,  tgk¡ 3

2


     rFkk 

2


     gSa, rks tan( + ) dk eku rFkk og prqFkkZa’k

ftlesa  +  fLFkr gSa] Øe”k% gS :

(1) 
1

7
  rFkk pkSFkk IVth prqFkkZa”k (2) 7 rFkk igyk prqFkkZa”k

(3) –7 rFkk pkSFkk prqFkkZa”k (4) 
1

7
 rFkk igyk prqFkkZa”k

Ans. Official Answer NTA (1)

Sol. cot  = 1;
3

,
2

 
  

 

then tan  = 1

and 
5

sec
3


  , ,

2

 
  

 

 
tan tan

tan
1 tan tan

  
  

  

4
tan

3
  

Also
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3
, ,

2 2

    
        

   

         
3 5

,
2 2

  
  
 

but tan ( + ) is –ve

  +  iv quadrant

SECTION – B

Question ID : 101281

3D Geometry

21. Let the image of the point P(1, 2, 3) in the line L : 
x 6 y 1 z 2

3 2 3

  
   be Q. Let R(, , ) be a point

that divides internally the line segment PQ in the ratio 1 : 3. Then the value of 22( +  + ) is equal to
____________.

ekuk js[kk L : 
x 6 y 1 z 2

3 2 3

  
   esa fcUnq P(1, 2, 3) dk izfrfcac Q gSA ekuk fcUnq R(, , ), js[kk [k.M PQ dks

var 1 : 3 ds vuqikr esa foHkkftr djrk gSA rks  22( +  + ) dk eku cjkcj gS  ____________.

Ans. Official Answer NTA (125)

Sol. From point P(1, 2, 3), P’ is foot of perpendicular on line 
x 6 y 1 z 2

3 2 3

  
   

 P’ = (3 + 6, 2 + 1, 3 + 2)
d.r’s of PP’  3 + 5, 2 – 1, 3 – 1

as PP’ and line l is perpendicular

 (3 + 5)3 + 2(2 – 1) + 3(3 – 1) = 0

 
5

11


 

P’ = 
51 1 7

, ,
11 11 11

 
 
 

The point dividing PQ in the ratio 1 : 3 will be mid point of P and foot of perpendicular from P on line

 R will be mid point of PP’

 

51 1 7
1 2 3

11 11 11R , , , ,
2 2 2

 
   

       
 
 

 
62 23 40

, , , ,
22 22 22

 
     

 
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 
62 23 40

22 , , 22 125
22

  
     

 

Question ID : 101282

Statistics

22. Suppose a class has 7 students. The average marks of these students in the mathematics examination is

62 and their variance is 20. A student fails in the examination if he/she gets less than 50 marks, then in

worst case, the number of students can fail is ____________.

ekuk ,d d{kk esa 7 Nk= gSaA xf.kr dh ijh{kk esa bu Nk=ksa ds vadksa dk ek/; 62 rFkk izlj.k 20 gSaA dksbZ Nk= ijh{kk

esa Qsy gksrk gSA ;fn og 50 vadksa ls de izkIr djrk gS] rks Qsy gksus okys Nk=ksa dh vf/kdre la[;k gS__________.

Ans. Official Answer NTA (0)

Sol. According to given data

 
2

ix x
x 62, 20

7


 



 (x
1
 – 62)2 + (x

2
 – 62)2 + ............(x

7
 – 62)2 = 140 for failure of any student x

i
 < 50

Suppose x
1
 = 49.

(49 – 62)2 = 169 which is not possible. Therefore no student is going to score less. than 50.

= 0 students

Question ID : 101283

Circle

23. If one of the diameters of the circle 2 2x y 2 2x 6 2y 14 0      is a chord of the circle

   
2 2

2x 2 2 y 2 2 r    , then the value of r2 is equal to ______________.

;fn o`Ùk 2 2x y 2 2x 6 2y 14 0      dk ,d O;kl] o`Ùk    
2 2

2x 2 2 y 2 2 r    dh ,d thok gS] rks

r2 dk eku cjkcj gS _____________.

Ans. Official Answer NTA (10)

Sol. For 2 2x y 2 2x 6 2y 14 0    

   
2 2

r 2 3 2 14 6   
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diameter = 2 6

if diameter is chord to,    
2 2

2x 2 2 y 2 2 r    , then
 2,3 2

O
A

B

2 2,2 2
6

in OAB,

OB = 6  units

OA = 2 units (distance between centres)

   
2 2

r AB 6 2  

 r2 = 10 units

Question ID : 101284

Limit

24. If 
 2 2

3 2x 1

sin 3x 4x 1 x 1
lim 2

2x 7x ax b

   
 

  
, then the value of (a – b) is equal to ___________.

;fn 
 2 2

3 2x 1

sin 3x 4x 1 x 1
lim 2

2x 7x ax b

   
 

  
gS, rks (a – b)  dk eku cjkcj gS __________A

Ans. Official Answer NTA (11)

Sol.
 2 2

3 2x 1

sin 3x 4x 1 x 1
lim 2

2x 7x ax b

   
 

  

this will be 
0

0
 form for finite answer denominator must be zero.

  2 – 7 + a + b = 0
 a + b = 5 ...................(1)

As this will be 
0

0
 form use De LHoptal Rule,

   2

2x 1

cos 3x 4x 1 6x 4 2x
lim

6x 14x a

   

 

Again for finite answer denominator must be zero.

 a = 8

from eq. (1)

b = –3

required = a – b = 8 – (–3)

              = 8 + 3 = 11
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Question ID : 101285

Sequence & progression

25. Let for n = 1, 2, ........,50, S
n
 be the sum of the infinite geometric progression whose first term is n2 and

whose common ratio is 
 

2

1

n 1
. Then the value of 

50

n
n 1

1 2
S n 1

26 n 1

 
    

 
  is equal to _________.

ekuk n = 1, 2, ........,50 ds fy, vuar xq.kksÙkj Js<+h ftldk igyk in n2  rFkk lkoZ vuqikr 
 

2

1

n 1
 gS dk ;ksx

S
n
 gSA rks 

50

n
n 1

1 2
S n 1

26 n 1

 
    

 
  dk eku cjkcj gS _________A

Ans. Official Answer NTA (41651)

Sol. Infinite series whose a = n2.

 
2

1
r

n 1




 

2

n

2

n
S S

1
1

n 1

 




 
 

 
 

2 2

n

n 1 n n 1
S

n 2 n 2

 
 

 

 2
n

2
S n 1

n 2
  


 [add and sub 2]

Now,

 
50

2

n 1

1 2 2
n 1 n 1

26 n 2 n 1

 
         



 
50

2

n 1

1 1 1
n n 2

26 n 1 n 2

  
         



 
50 50

2

n 1 n 1

1 1 1
n n 2.

26 n 1 n 2 

           
 

1 50 51 101 50 51 1 1
2.

26 6 2 2 52

    
      
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1 57550 7650 1
1

26 6 26


   

= 41650 + 1 = 41651

Question ID : 101286

Determinant

26. If the system of linear equations 2x – 3y =  + 5, x + 5y =  + 1, where , ,   R has infinitely many

solutions, then the value of |9 + 3 + 5| is equal to ___________.

;fn jSf[kd lehdj.k fudk; 2x – 3y =  + 5, x + 5y =  + 1 tgk¡  , ,   R gS, ds vuar gy gS] rks |9 + 3

+ 5|  dk eku cjkcj gS __________A

Ans. Official Answer NTA (58)

Sol. Given 2x – 3y =  + 5

x + 5y =  + 1. have infinite soln

1 1 1

2 2 2

a b c 2 3 5

a b c 5 1

  
    

 

10

3


    and 3 + 5 = – 28

So 
10

9. 3 5 9 28 58
3


       

Question ID : 101287

Matrices

27. Let 
1 i 1

A
i 0

 
  

 
 where i = 1 . Then, the number of elements in the set   nn 1,2,......,100 : A A 

is __________.

ekuk 
1 i 1

A
i 0

 
  

 
 gS, tgk¡i = 1  gSA rks leqPPk;   nn 1,2,......,100 : A A  esa vo;oksa dh la[;k gS

__________A

Ans. Official Answer NTA (25)

Sol.
2 1 i 1 1 i 1 i 1 i

A
i 0 i 0 1 i i

       
              
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4 1 0
A I

0 1

 
  
 

So A5 = A, A9 = A and So on.
 n = 1, 5, 9 ......., 97

Number of values = 25

Question ID : 101288

Complex number

28. Sum of squares of modulus of all the complex numbers z satisfying 2 2z iz z z    is equal to __________.

2 2z iz z z    dk larq’V djus okyh lHkh lfEeJ la[;kvksa z ds ekikdksa ds oxkZas dk ;ksxQy cjkcj gS___A

Ans. Official Answer NTA (2)

Sol. Let z = x + iy given  2 2z i z z z  

So    2 22x 1 i x y 2ixy   

Separating real and imaginary parts

 2x = x2 – y2 + 2xy .....................(1)

x2 – y2 – 2xy = 0 .....................(2)

from eqn. (1) and (2)

x = 0 or y = 
1

2


When x = 0  y = 0

When 
1

y
2

   
2 1

x x 0
4

  

1 2
x

2

 


So there will be 3 complex numbers.

 0 0i ;
1 2 1

i
2 2

   
  

 
;

1 2 i

2 2

   
  
 

Sum of squares of modulus of these

2 2

2 1 1 2 1 1
0

2 4 2 4

    
          

   

3 1
2

2 2
  
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Question ID : 101289

Function

29. Let S = {1, 2, 3, 4}. Then the number of elements in the set {f : S × S  S : f is onto and

     f a, b f b,a a a,b S S     } is ____________.

ekuk S = {1, 2, 3, 4} gSA rks leqPPk;  {f : S × S  S : f  vkPNknd gS rFkk      f a, b f b,a a a,b S S     }esa

vo;oksa dh  la[;k gS ____________A

Ans. Official Answer NTA (37)

Sol. There are 16 ordered pass in 5 × 5. We write all these ordered pairs in 4 sets as follows :

A = {(1, 1)}

B = {(1, 4), (2, 4), (3, 4), (4, 4), (4, 3), (4, 2), (4, 1)}

C = {(1, 3), (2, 3), (3, 3), (3, 2), (3, 1)}

D = {(1, 2), (2, 2), (2, 1)}

All elements of set B have image 4 and element of A has only image 1.

All elements of set C have image 3 or 4 and all elements of set D have image 2 or 3 or 4.

Case - I : When no element of set C has image 3 number of onto functions = 2 (when elements of set D

have images 2 or 3)

Case - II : When at least one element of set C has image 3. Number of onto

functions = (23 – 1) (1 + 2 + 2)

               = 35

Total number of functions = 37.

Question ID : 101290

Mathematical Reasoning

30. The maximum number of compound propositions, out of prs, pr~s, p~qs, ~p~rs, ~p~r~s,
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~pq~s, qr~s, q~r~s, ~p~q~s that can be made simultaneously true by an assignement of the

truth values to p, q, r and s, is equal to _________.

prs, pr~s, p~qs, ~p~rs, ~p~r~s, ~pq~s, qr~s, q~r~s, ~p~q~s  esa ls mu feJ

lk/;ksa] ftUgsa  p, q, r rFkk s ds lR;eku nsus ls ,d lkFk lR; cuk;k tk ldrk gS] dh vf/kdre la[;k gS___.

Ans. Official Answer NTA (9)

Sol. There are total 9 compound propositions, out of which 6 contain ~s(negation of s) so if we assign s as

false; 6 propositions will be true for remaining 3 are can opt

P  T

r  F

Hence maximum number of propositions that can be true are 9.


