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SECTION – A

Question ID : 1169401

Set & Relations

1. Let R
1
 and R

2
 be two relations defined on R by a R

1
 b  ab  0 and a R

2
 b  a  b. Then :

ekuk R ij nks lac/k R
1
 rFkk R

2
 , a R

1
 b  ab  0 rFkk a R

2
 b  a  b }kjk ifjHkkf"kr gSaA rks :

(1) R
1
 is an equivalence relation but not R

2

R
1
 ,d rqY;rk lac/k gS ijUrq R

2 
ugha gS

(2) R
2
 is an equivalence relation but not R

1

R
2
 ,d rqY;rk lac/k gS ijUrq R

1 
ugha gS

(3) Both R
1
 and R

2
 are equivalence relations

R
1
 rFkk R

2
 nksuksa rqY;rk lac/k gSa

(4) Neither R
1
 nor R

2
 is an equivalence relation

u rks R
1
 u gh R

2
 ,d rqY;rk lac/k gS

Ans. Official Answer NTA (4)

Sol. R
1
 = {xy  0, x, yR}

For reflexive x × x  0 which is true.

For symmetric

If xy  0  yx  0

If x = 2, y = 0 and z = –2

Then x.y  0 & y.z  0 but x.z  0 is not true

 not transitive relation.

R
1
 is not equivalence

R
2
 if a  b it does not implies b  a

 R
2
 is not equivalence relation

 D

Question ID : 1169402

Function

2. Let f, g : N – {1}  N be functions defined by f(a) = , where  is the maximum of the powers of those

primes p such that p divides a, and g(a) = a + 1, for all a  N – {1}. Then, the function f + g is :

ekuk f, g : N – {1}  N, f(a) = , tgk¡ mu vHkkT; la[;kvksa p, ftuds fy, p , a dks foHkkftr djrk gS] dh
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?kkrksa esa  vf/kdre gS rFkk g(a) = a + 1 lHkh a  N – {1} ds fy, }kjk ifjHkkf"kr gSaA rks Qyu f + g :

(1) one-one but not onto

,dSdh gS ijUrq vkPNknd ugha gS

(2) onto one-one and onto

vkPNknd gS ijUrq ,dSdh ugha gS

(3) both one-one and onto

,dSdh rFkk vkPNknd nksuksa gS

(4) neither one-one nor onto

u rks ,dSdh gS u gh vkPNknd
Ans. Official Answer NTA (4)

Sol. f : N –{1}  N f(a) = 

Where  is max of powers of prime P such that p divides a. Also g(a) = a + 1

 f(2) = 1 g(2) = 3

f (3) = 1 g(3) = 4

f(4) = 2 g(4) = 5

f(5) = 1 g(5) = 6

 f (2) + g (2) = 4

(f (3) + g (3)) = 5

f(4) + g (4) = 7

f (5) + g (5) = 7

 Many one f(x) + g(x) does not cotain 1

 into function

 Ans. (D) [neither one-one nor onto ]

Question ID : 1169403

Complex Number

3. Let the minimum value v
0
 of v = |z|2 + |z – 3|2 + |z – 6i|2, z  C is attained at z = z

0
. Then 

22 3 2
0 0 02z z 3 v  

is equal to :

ekuk v
0
 of v = |z|2 + |z – 3|2 + |z – 6i|2, z  C dk U;wure eku z = z

0 
ij izkIr gksrk gSA rks 

22 3 2
0 0 02z z 3 v  

cjkcj gS :

(1) 1000 (2) 1024 (3) 1105 (4) 1196

Ans. Official Answer NTA (1)
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Sol.  0

0 3 0 0 6 0
z , 1,2

3 3

    
  
 

2 2 2

0v 1 2i 1 2i 3 1 2i 6i 30        

Then 
232 2

00 02z z 3 v  

   
22 3

2 1 2i 1 2i 3 900     

     
2

2 1 4 4i 1 4 4i 1 2i 3 900        

2
8 6i 900 100 900 1000     

Question ID : 1169404

Matrices

4. Let 
1 2

A
2 5

 
  

  
. Let ,  R be such that A2 + A = 2I. Then  +  is equal to :

ekuk 
1 2

A
2 5

 
  

  
 gS rFkk ekuk ,  R bl izdkj gSa fd A2 + A = 2I gSA rks  +  dk eku gS :

(1) –10 (2) –6 (3) 6 (4) 10

Ans. Official Answer NTA (4)

Sol. Characteristic equation of matric A

A I 0 

1 2
0

2 5




  

2 4 1    
2A 4A I  

22A 8A 2I  
2A2 +8A = 2I ...... (1)
Given that A2 + A = 2I ...... (2)
Comparing equation (1) & (2) we get

 = 2,  = 8

  +  =10

Question ID : 1169405
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Binomial Theorem

5. The remainder when (2021)2022 + (2022)2021 is divided by 7 is :

(2021)2022 + (2022)2021 dks 7 ls foHkkftr djus ij 'ks"kQy gS :

(1) 0 (2) 1 (3) 2 (4) 6

Ans. Official Answer NTA (1)

Sol. (2021)2022 + (2022)2021

= (2023 – 2)2022 + (2023 – 1)2021

= 7n
1
 + 22022 + 7 n

2
 – 1

= 7(n
1
 + n

2
 ) +8674 –1

= 7 (n
1
 + n

2
) + (7 – 1)674 –1

= 7 (n
1
 + n

2
) + 7n

3
 + 1 – 1

= 7 (n
1
 + n

2
 + n

3
)

 Given number is divisible by 7 hence remainder is zero

Question ID : 1169406

Sequence & progression

6. Suppose a
1
, a

2
, .....a

n
, ... be an arithmetic progression of natural numbers. If the ratio of the sum of first five

terms to the sum of first nine terms of the progression is 5 : 17 and 110 < a
15

 < 120, then the sum of the first

terms of the progression is equal to :

ekuk a
1
, a

2
, .....a

n
, ... okLrfod la[;kvksa dh ,d lekarj Js<+h gSA ;fn bl Js<+h ds izFke ik¡p inksa dk ;ksx dk]

ukS inksa ds ;ksx ls vuqikr 5 : 17 gS rFkk 110 < a
15

 < 120 gS] rks bl Js<+h ds izFke nl inksa dk ;ksx gS :

(1) 290 (2) 380 (3) 460 (4) 510

Ans. Official Answer NTA (2)

Sol.

 

 

5

9

5
2a 4dS 5 52

9S 17 172a 8d
2


  



d = 4a
a

15
 = a + 14d = 57 a

Now , 110 < a
15

 < 120
 110 < 57a < 120
 a = 2  d = 8

 10

0
S 2 2 9 8 380

2
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Question ID : 1169407

Definite Integration

7. Let f : R  R be a function defined as  
 

 
x

f x a sin 2 x
2

 
   

 
, a  R, where [t] is the greatest integer

less than or equal to t if  
x –1
lim f x


 exists, then the value of  
4

0

f x dx  is equal to :

ekuk ,d Qyu f : R  R,  
 

 
x

f x a sin 2 x
2

 
   

 
, a  R, }kjk ifjHkkf"kr gS] tgk¡ [t] egÙke iw.kkZad 

t gSA ;fn  
x –1
lim f x


 dk vfLrRo gS] rks  
4

0

f x dx dk eku cjkcj gS :

(1) –1 (2) –2 (3) 1 (4) 2

Ans. Official Answer NTA (2)

Sol.
x 1

[x]
lim a sin [2 x] a 2

2

 
      

 

x 1

[x]
lim a sin [2 x] 0 3 3

2

 
      

 

 
x 1
lim f x


 exist when a = –1

Now,

         4 1 2 3 4
0 0 1 2 3f x dx f x dx f x dx f x dx f x dx        

       1 2 3 4
0 1 2 30 1 dx 1 0 dx 0 1 dx 1 2 dx            

=1 – 1 – 1 – 1 = –2

Question ID : 1169408

Definite Integration

8. Let 
/3

/4

8sin x sin 2x
I dx

x





 
  

 
 . Then :

ekuk 
/3

/4

8sin x sin 2x
I dx

x





 
  

 
 gS] rks :

(1) 
3

I
2 4

 
  (2) 

5
I

4 12

 
  (3) 

5 2
I

12 3


   (4) 

3
I

4
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Ans. Official Answer NTA (3)

Sol. Consider

f(x) = 8sinx – sin2x

f '(x) = 8sinx – 2cos2x

f "(x) = –8sinx + 4 sin2x

= –8sinx (1 – cosx)

 f ' x 0 x ,
4 3

  
   

 

 f ' x is function 

 f ' f ' x f '
3 4

    
    

   

 
8

5 f ' x
2

 

 5 f ' x 4 2 

 5x f x 4 2x 

 f x
5 4 2

x
 

 /3 /3

/4 /4

f x
5 4 2

x

 

 
    

/3 /3

/4 /4

8sin x sin 2x
5 4 2

x

 

 


    

5 2
I

12 3

 
 

Question ID : 1169409

Area Under Curve

9. The area of the smaller region enclosed by the curves y2 = 8x + 4  and 2 2x y 4 3x 4 0     is equal to :

oØksa y2 = 8x + 4 rFkk 2 2x y 4 3x 4 0     ls f/kjs NksVs {ks=k dk {ks=kQy gS :

(1)  1
2 12 3 8

3
   (2)  1

2 12 3 6
3

  

(3)  1
4 12 3 8

3
   (4)  1

4 12 3 6
3
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Ans. Official Answer NTA (3)

Sol.

2 2x y 4 3x 4 0   

y2 = 8x + 4
Point of intersections are (0, 2) & (0, –2)

Both are symmetric about x-axis

Area  
22

2

0

y 4
2 16 y 2 3 dy

8

 
     

 

On solving Area 
1

8 4 12 3
3
    

Question ID : 11694010

Differential Equation

10. Let y = y
1
(x) and y = y

2
(x) be two distinct solutions of the differential equation 

dy
x y

dx
  , with

y
1
(0) = 0 and y

2
(0) = 1 respectively. Then, the number of points of intersection of y = y

1
(x) and y = y

2
(x) is :

ekuk vody lhedj.k dy
x y

dx
   ds y

1
 (0) = 0 rFkk y

2
(0) = 1 ds fy, nks fHkUUk gy Øe'k% y = y

1
(x) rFkk

y =y
2
(x) ds izfrPNsnu fcUnqvksa dh la[;k gS :

(1) 0 (2) 1 (3) 2 (4) 3

Ans. Official Answer NTA (1)

Sol.
dy dy

x y y x
dx dx

    

1f = e-x
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 solution is x xye xe dx  

x x xye xe e c      

xy x 1 ce    

 1y 0 0 c 1  

 y
1
 = –x –1 + ex .......(1)

y
2
 (0) = 1  c = 2

 y
2
 = –x –1 + 2ex ........(2)

Now x
2 1 2 1y y e 0 y y    

 Number of points of intersection of y
1
 & y

2
 is zero.

Question ID : 11694011

Parabola

11. Let P(a, b) be a point on the parabola y2 = 8x such that the tangent at P passes through the centre of the circle

x2 + y2 – 10x – 14y + 65 = 0. Let A be the product of all possible values of a and B be the product of all

possible values of b. Then the value of A + B is equal to :

ekuk ijoy; y2 = 8x ds fcUnq P (a, b) ij Li'kZ js[kk] o`Ùk x2 + y2 – 10x – 14y + 65 = 0 ds dsUnz ls gksdj tkrh

gSA ekuk a ds lHkh laHko ekuksa dk xq.kuQy A gS rFkk b ds LkHkh laHko ekuksa dk xq.kuQy B gSA rks A + B dk

eku gS :

(1) 0 (2) 25 (3) 40 (4) 65

Ans. Official Answer NTA (4)

Sol. P(a, b) is point on y2 = 8x, such that tangent at P

pass through centre of x2 + y2 – 10x – 14y + 65 = 0

i.e. (5, 7)

Tangent at P(at2, 2at) is ty = x + at2

A = 2 & it pass through (5, 7)

7t = 5 + 2t2

5
t 1, t

2
  

 P (at2, 2at)  (2, 4) when t = 1

25
& ,10

2

 
 
 

 when 
5

t
2



25
A 2 25

2
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B = 4 × 10 = 40  A + B = 65

Question ID : 11694012

Vectors

12. Let ˆ ˆ ˆa i j k   


 and ˆ ˆ ˆb 3i 5j 4k  


 be two vectors, such that ˆ ˆ ˆa b i 9i 12k    


. Then the projection

of b 2a
 

 on b a
 

 is equal to :

ekuk nks lfn'kksa ˆ ˆ ˆa i j k   


 rFkk ˆ ˆ ˆb 3i 5j 4k  


 ds fy, ˆ ˆ ˆa b i 9i 12k    


gS] rks b 2a
 

 dk b a
 

ij iz{ksi cjkcj gS :

(1) 2 (2) 
39

5
(3) 9 (4) 

46

5

Ans. Official Answer NTA (4)

Sol. Let  a ai j k,b 3i 5j 4k     
 
   

a b i 9j 12k    
 

 

i j k

1

3 5 4

  



 

      4 5 i 3 4 j 5 3 k          

i 9 j 12k    

4 5 1,3 4 9, 5 3 12            

1, 3     

 3i j k, b 3i 5j 4k       
 

   

b 4j 3k   
 



2 2

11, b 50  
 

 .b 9 5 4 18       
 

 Pojectile of  2b 2a
 

 on a b
 

 is

   b 2a . a b

a b
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2 2

b 2 a a.b 50 22 18 46

5 5a b

    
  



   

 

Ans. 
46

5

 
 
 

Question ID : 11694013

Vectors

13. Let ˆ ˆ ˆa 2i j 5k  


 and ˆ ˆ ˆb i j 2k   


. If    23ˆ ˆa b i .k
2

  


, then ˆb 2j


 is equal to :

ekuk ˆ ˆ ˆa 2i j 5k  


 rFkk ˆ ˆ ˆb i j 2k   


 gSaA ;fn    23ˆ ˆa b i .k
2

  
 gS, rks  ˆb 2 j


 cjkcj gS:

(1) 4 (2) 5 (3) 21 (4) 17

Ans. Official Answer NTA (2)

Sol.  a 2i j 5k, b i j 2k      
 
   

    23
a b i .k ,

2
  
 

  then b 2j

  is

      23
a.i b b.i a .k

2
 

   
 

       23
a.i b.i b.i a.k

2
 

   
  

23 23 3
2 2 5 5 4

2 2 2


         




i j k

b 2j 2 4i 2 k

0 2 0

       

 

 

2 9
b 2j 16 4 16 4 5

4
        



Question ID : 11694014

Probability

14. Let S be the sample space of all five digit numbers. It p is the probability that a randomly selected number from
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S, is multiple of 7 but not divisible by 5, then 9p is equal to :

ekuk ik¡p vadksa dh lHkh la[;kvksa dh izfrn'kZ lef"V S esa ls ;g ,d ;kn`PN;k pquh xbZ la[;k 7 dk xq.kt gksus

rFkk 5 ls foHkkT; u gksus dh izkf;drk p gS] rks 9p cjkcj gS :

(1) 1.0146 (2) 1.2085 (3) 1.0285 (4) 1.1521

Ans. Official Answer NTA (3)

Sol. n(S) = all 5 digit nos = 9 × 104

A : no is multiple of 7 but not divisible by 5

Smallest 5 digit divisible by 7 is 10003

Largest 5 digit divisible by 7 is 99995

 99995 = 10003 + (n – 1) 7 n = 12857

Numbers divisible by 35

99995 = 10010 + (P-1) 35 Þ P = 2572

 Numbers divisible by 7 but not by 35 are

12857 – 2572 = 10285

10285
P 9P 1.0285

90000
   

Ans. (C) [1.0285]

Question ID : 11694015

Heights & Distances

15. Let a vertical tower AB of height 2h stand on a horizontal ground. Let from a point P on the ground a man can

see upto height h of the tower with an angle of elevation 2. When from P, he moves a distance d in the

direction of AP


, he can see the top B of the tower with an angle of elevation . If d 7  h, then tan  is

equal to :

ekuk 2h Å¡pkbZ dk ,d Å/okZ/kj Vkoj AB ,d {kSfrt /kjkry ij [kM+k gSA /kjkry ds ,d fcUnq P ls ,d iq:"k

Vkoj dks h Å¡pkbZ rd mUUk;u dks.k 2ds lkFk ns[k ldrk gSA tc og P ls AP


dh fn'kk esa d nwjh rd tkrk

gS] rks og Vkoj dk f'k[kj B dks mUUk;u dks.k ds lkFk ns[k ldrk gSA ;fn d 7 h rks tan  cjkcj gS :

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

Ans. Official Answer NTA (3)
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Sol.

h
tan 2

x
 

and 
2h

tan
x 7h

 


2h
tan

h cot 2 7h
 

 

 2

2
tan

1 tan
7

2 tan

 
 




Put tan  = t & simplify

tan 7 2   

Question ID : 11694016

Mathematical Reasoning

16. (p  r)  (p  (~q)) is equivalent to (~p) when r is :

(p  r)  (p  (~q)), (~p) ds rqY; gS] tc r gS  :

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

Ans. Official Answer NTA (3)

Sol. Given       p r p q p    

Taking r = q
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    p q p q p q p q p r p q

T T F F T F F

T F F T F T F

F T T F F F T

F F T T F F T

       

So, clear       p r p q p    

Question ID : 11694017

3D Geometry

17. If the plane P passes through the intersection of two mutually perpendicular planes 2x + ky – 5z = 1 and 3kx –

ky + z = 5, k < 3 and intercepts a unit length on positive x-axis, then the intercept made by the plane P on the

y-axis is :

;fn nks ijLij yac leryksa 2x + ky – 5z = 1 rFkk 3kx – ky + z = 5, k < 3 ds izfrPNsnu ls gksdj tkus okys

lery P /kukRed x-v{k ij var%[k.M yackbZ ,d gS] rks P dk y-v{k ij var% [k.M gS :

(1) 
1

11
(2) 

5

11
(3) 6 (4) 7

Ans. Official Answer NTA (4)

Sol. Two given planes mutually perpendicular

2(3k) + k (-k) + (-5) 1 = 0

k = 1, 5

but k < 3 So k = 1

Plane passing through these planes is

2x + y – 5z – 1 +  (3x – y + z – 5) = 0

x y z
1

5 1 5 1 5 1

2 3 1 5

  
     

    

Given 
5 1 1

1
2 3 2

 
   

 

So intecept on y-axis is 
5 1

7
1

 
 



Question ID : 11694018

Straight Line

18. Let A(1, 1), B(–4, 3), C(–2, –5) be vertices of a triangle ABC, P be a point on side BC, and 
1
 and 

2
 be the
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areas of triangle APB and ABC, respectively. If 
1
 : 

2
 = 4 : 7 then the area enclosed by the lines AP, AC and

the x-axis is :

ekuk ,d f=kHkqt ABC ds 'kh"kZ A(1, 1), B(–4, 3), C(–2, –5) gSa] Hkqtk BC ij ,d fcUnq P gS rFkk f=kHkqtksa APB rFkk

ABC ds {ks=kQy Øe'k% 
1
 rFkk 

2
 gSaA ;fn 

1
 : 

2
 = 4 : 7 gSa] rks js[kkvksa AP, AC vkSj x -v{k ls f?kjs {ks=k dk

{ks=kQy gS :

(1) 
1

4
(2) 

4

3
(3) 

1

2
(4) 1

Ans. Official Answer NTA (3)

Sol.

Given 1

x y 1
1

1 1 1
2

4 3 1

 



& 2

1 1 1
1

4 3 1
2

2 5 1

  

 

Given 
1

2

4 2x 5y 7 4

7 36 7

   
  



14x + 35y = –95 ..(1)
Equation of BC is 4x + y = –13 ..(2)
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Solve equation (1) & (2)

Point 
20 11

P ,
7 7

  
 
 

Here point 
1 1

Q ,0 & R ,0
2 2

   
   
   

So Area of triangle 
1 1

AQR 1 1
2 2

   

Question ID : 11694019

Circle

19. If the circle x2 + y2 – 2gx + 6y – 19c = 0, g, c  R passes through the point (6, 1) and its centre lies on the line

x – 2cy = 8, then the length of intercept made by the circle on x-axis is :

;fn o`r x2 + y2 – 2gx + 6y – 19c = 0, g, c  R fcUnq (6, 1) ls gksdj tkrk gS rFkk bldk dsUnz js[kk x – 2cy

= 8 ij gS] rks o`Ùk }kjk x-v{k ij cuk, x, var%[kaM dh yackbZ :

(1) 11 (2) 4 (3) 3 (4) 2 23

Ans. Official Answer NTA (4)

Sol. Given circle x2 + y2 – 2gx + 6y – 19c = 0

Passes through (6, 1)

12g + 19 c = 43 ..(1)

Centre (g, –3) lies on given line

So, g + 6c = 8 ..(2)

Solve equation (1) & (2)

c = 1 & g = 2

equation of circle x2 + y2 – 4x + 6y – 19 = 0

Length of intercept on x-axis

22 g c 2 23  

Question ID : 11694020

Monotonocity

20. Let a function f : R  R be defined as :

ekuk ,d Qyu f : R  R
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x

0

2

5 t 3 dt , x 4

f x

x bx , x 4


  


 

  





where be b  R. If f is continuous at x = 4, then which of the following statements is NOT true ?

tgk¡ b  R gS] }kjk ifjHkkf"kr gSA ;fn x = 4 ij f larr gS] rks fuEu esa ls dkSulk dFku lR; ugha gS ?

(1) f is not differentiable at x = 4

x = 4 ij f vodyuh; ugha gS

(2)    
35

f ' 3 f ' 5
4

 

   
35

f ' 3 f ' 5
4

   gS

(3) f is increasing in  
1

, 8,
8

 
   

 

 
1

, 8,
8

 
   

 
 esa f o/kZeku gS

(4) f has a local minima at 
1

x
8



1
x

8
 , f dk ,d LFkkuh; fuEure fcUnq gS

Ans. Official Answer NTA (3)

Sol. Given    
x

0

2

5 | t 3 | dt, x 4
f x

x bx , x 4


   


  

f(x) is continuousat x = 4

So      
x 4 x 4
lim f x lim f x f 4

  
 

So    
3 4

0 3
16 4b 2 t dt 8 t dt      

 16 + 4b = 15

So 
1

b
4




At x = 4
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31
LHD 2x b

4
  

RHD = 5 – |x – 3| = 4
LHD   RHD
Option (A) is true

and    
23 35

f ' 3 f ' 5 3
4 4

   

Option (B) is true

  2 x
f x x at x 4

4
  

 
1

f ' x 2x
4

 

This function is not increasing.

In the interval in 
1

x ,
8

 
  

 

Option (C) is NOT TRUE.

This function f(x) is also local minima at 
1

x
8



SECTION – B

Question ID : 11694021

ITF

21. For k  R, let the solutions of the equation cos(sin–1(x cot(tan–1(cos(sin–1 x))))) = k, 0 < |x| < 
1

2
 be

 and , where the inverse trigonometric functions take only principal values. If the solutions of the equation x2

– bx – 5 = 0 are 
2 2

1 1


 
 and 




, then 

2

b

k
 is equal to ___________.

ekuk k  R ds fy, lehdj.k cos(sin–1(x cot(tan–1(cos(sin–1 x))))) = k, 0 < |x| < 
1

2
 ds gy

 rFkk gSa, tgk¡ izfrykse f=kdks.kferh; Qyu dsoy eq[; eku ysrs gSaA ;fn lehdj.k x2 – bx – 5 = 0 ds gy

2 2

1 1


 
 rFkk 


 gS, rks 

2

b

k
 cjkcj gS ___________.

Ans. Official Answer NTA (12)

Sol.    1 1 2 2cos sin x cos cos 1 x 1 x    
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 1 2 1

2 2

1 1
cot tan 1 x cot cot

1 x 1 x

 
 

      

2
1

2 2

x 1 2x
cos sin

1 x 1 x

   
      

2

2

1 2x
k

1 x


 



 2 2 21 2x k 1 x   

 2 2 2k 2 x k 1   

2
2

2

k 1
x

k 2






2 2

2 2

k 1 k 1

k 2 k 2

 
    

 

2 2
2

2 2

k 1 k 1

k 2 k 2

 
   

 

2

2 2 2

1 1 k 2
2 & 1

k 1

  
    

    

Sum of roots 2 2

1 1
b


   

  

 2

2

2 k 2
1 b

k 1


  


 .....(1)

Products of roots 
2 2

1 1
5

  
       

 
 

2

2

2 k 2
1 5

k 1


   



2 22k 4 5k 5   

2 2 1
3k 1 k

3
     .....Putin (1)

 2

2

2 k 2
b 1 5 1 4

k 1
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2

b 4
12

1k
3

 

Question ID : 11694022

Statistics

22. The mean and variance of 10 observations were calculated as 15 and 15 respectively by a student who took

by mistake 25 instead of 15 for one observation. Then, the correct standard deviation is ___________.

,d fo|kFkhZ }kjk 10 izs{k.kksa ds ek/; rFkk izlj.k Øe'k% 15 rFkk 15 fudkys x,A fo|kFkhZ us ,d ijh{k.k 15 dks

xyrh ls 25 fy;kA rks lgh ekud fopyu gS __________.

Ans. Official Answer NTA (2)

Sol.
ix

n 10, x 15
10


  

 
2 2

2 ix
6 x 15

10


  

10

i
i 1

x 150


  

9

i
i 1

x 25 150


   

9

i
i 1

x 125


  

9

i
i 1

x 15 140


   

Actual mean new
140

14 x
10

  

2 2 29
i

i 1

x 25 15
15

10

 
 

9
2
i

i 1
x 625 2400


   

9
2
i

i 1
x 1775


 

 
9

2 2 2
i i actuali 1

x 15 2000 x

    

   
2

2
newi2 actual

actual

x x
6

10
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22000
14

10
 

= 200 – 196 = 4

(S.D)
actual

 = 6 = 2

Question ID : 11694023

3D Geometry

23. Let the line 
x 3 y 2 z 3

7 1 4

  
 

 
 intersect the plane containing the lines 

x 4 y 1 z

1 2 1

 
 


 and

4ax – y + 5z – 7a = 0 = 2x – 5y – z – 3, a  R at the point P(, , ). Then the value of  +  +  equals

___________.

eku k j s[ k k x 3 y 2 z 3

7 1 4

  
 

 
 ,d lery] ftle s a  j s[ k k, s a  x 4 y 1 z

1 2 1

 
 


 rFk k

4ax – y + 5z – 7a = 0 = 2x – 5y – z – 3, a  R fLFkr gSa] rks fcUnq P(, , ) ij dkVrh gSA rks  +  +  dk

eku gS ___________.

Ans. Official Answer NTA (12)

Sol. Equation of plane

4ax - y + 5z – 7a +  (2x – 5y – z – 3) = 0

this satisfy (4, –1, 0)

16a +1 – 7a +  (8 + 5 – 3) = 0

9a +1+10 = 0 ...(1)

Normal vector of the plane A is (4a + 2, –1 –5,5 – ) vector along the line which contained the plane A is

i – 2j + k

 4a + 2 + 2 +10 + 5 –  = 0

11 + 4a + 7 = 0 ..(2)

Solve (1) and (2) to get a = 1,  = –1

Now equation of plane

x + 2y + 3z – 2 = 0

Let the point in the line 
x 3 y 2 z 3

t
7 1 4

  
  

 

is (7t + 3, –t + 2, –4t + 3) satisfy the equation of plane A

7t + 3 – 2t + 4 + 9 –12t – 2 = 0

t = 2

So  +  +  = 2t + 8 =12

Question ID : 11694024

Hyperbola
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24. An ellipse 
2 2

2 2

x y
E : 1

a b
   passes through the vertices of the hyperbola 

2 2x y
H : 1

49 64
   . Let the major and

minor axes of the ellipse E coincide with the transverse and conjugate axes of the hyperbola H, . Let the

product of the eccentricities of E and H be 
1

2
. if l is the length of the latus rectum of the ellipse E, then the value

of 113l is equal to ___________.

,d nh?kZoÙ̀k 
2 2

2 2

x y
E : 1

a b
  ] vfrijoy; 

2 2x y
H : 1

49 64
    ds 'kh"kksZa ls gksdj tkrk gSA ekuk nh?kZoÙ̀k E ds nh?kZ

rFkk y?kq v{k Øe'k% vfrijoy; H ds vuqizLFk rFkk la;qXeh v{k ds lEikrh gSaA ekuk E rFkk H dh mRdsUnzrkvkas

dk xq.kuQy 1

2
 gSA ;fn nh?kZo`Ùk E dh ukfHkyac thok dh yackbZ l gS] rks 113l dk eku gS ___________.

Ans. Official Answer NTA (1552)

Sol. Hyp : 
2 2y x

1
64 49

 

An ellipse 
2 2

2 2

x y
E : 1

a b
   passes through the vertices of the hyperbola 

2 2x y
H : 1

49 64
   .

So b2 = 64

2

H 2

a 49
e 1 1

b 64
   

Ellipse 
2 2

2 2

x y
1

a b
 

2 2

H 2

a a
e 1 1

b 64
   

2
21 a 113 1

b 8, 64 a 113 32
64 8 2


      

 
2

2 32
64 a

113
 

2
2 32

a 64
113

  

2 22a 2 32 1552
l 64

b 8 113 113

 
    

 

113l = 1552

Question ID : 11694025
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Differential Equation

25. Let y = y(x) be the solution curve of the differential equation

   2 2 2
esin 2x log tan x dy 4xy 4 2x sin x dx 0

4

   
     

  
, 0 < x 

2


, which passes through the point

,1
6

 
  
 

. then y
3

 
  
 

 is equal to ___________.

ekuk vody lehdj.k    2 2 2
esin 2x log tan x dy 4xy 4 2x sin x dx 0

4

   
     

  
, 0 < x 

2


 dk gy

oØ y = y(x), fcUnq ,1
6

 
  
 

ls gksdj tkrk gSA rks y
3

 
  
 

 cjkcj gS __________.

Ans. Official Answer NTA (1)

Sol.    2 2 2sin 2x ln tan x dy 4xy 2x sin x dx 0
4

   
     

  

 
   

2

2

2 2

4 2x sin x
4xydx 4

ln tan x dy dx 0
sin 2x sin 2x

 
 

   

  
 2 2

2

2 2

sin x cos x
d y.ln tan x 4 2x dx 0

2 2sin x cos x


 



  
 

 

2 2

2

2 2

4x sin x cos x
d y ln tan x dx 0

sin x cos 1


 

 

  2

2

dt
d y ln tan x 2 0

t 1
     



 2 1 t 1
y ln tan x 2. ln c

2 t 1


  



 
2 2

2

2 2

sin x cos x 1
y ln tan x ln c

sin x cos x 1

  
  

  

Put y = 1 and x
6
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1 3
1

2 21
1ln ln c

3 1 3
1

2 2

 
  

        
  

 

Now  

1 3
1

2 2 1 3 1
x y ln 3 ln ln o ln

3 3 3 31 3
1

2 2

 
  

                    
 

  1
y ln 3 ln

3

 
  

 

 y = – 1

|y| = 1

Question ID : 11694026

Tangent and normal

26. Let M and N be the number of points on the y5 – 9xy + 2x = 0, where the tangents to the curve are parallel to

x-axis and y-axis, respectively. Then the value of M + N equals ___________.

ekuk oØ y5 – 9xy + 2x = 0 ij mu fcUnqvksa] ftu ij Li'kZ js[kk x - v{k y-v{k ds lekUrj gSa] fd la[;k Øe'k%

M rFkk N gSA rks M + N cjkcj gS _________.

Ans. Official Answer NTA (2)

Sol. y5 – 9xy + 2x = 0

4 dy dy
5y 9x 9y 2 0

x dx
   

 4dy
5y 9x 9y 2

dx
  

4

dy 9y 2
0

dx 5y 9x


 


 (for horizontal tangent)

2
y

9
   Which does not staisfy the original equation  M = 0.

Now 5y4 – 9x = 0 (for vertical tangent)
5y4 (9y – 2) – 9y5 = 0
y4[45y – 10 – 9y] = 0
y = 0 (Or) 36y = 10



Question Paper With Text Solution (Mathematics)
JEE Main July 2022 | 27 July  Shift-1

Page No. 25

MATRIX JEE ACADEMY
Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911
Website : www.matrixedu.in ;  Email : smd@matrixacademy.co.in

5
y

18


5
y 0 x 0 & y x

18
     

     (0, 0)
5

x,
18

 
 
 

N = 2

M + N = 0 + 2 = 2

Question ID : 11694027

Sequence & progression

27. Let f(x) = 2x2 – x – 1 and S = {n  Z : |f(n)|  800}. Then, the value of  
n S

f n


  is equal to ___________.

ekuk f(x) = 2x2 – x – 1 rFkk S = {n  Z :  |f(n)|  800} gSaA rks  
n S

f n


  dk eku gS _________.

Ans. Official Answer NTA (10620)

Sol. f(x) = 2x2 – x – 1

| f (x) | 800

22n n 801 0  

2 1 801
n n 0

n 2
  

2
1 801 1

n 0
4 2 16

 
    

 

2
1 6409

n 0
4 16

 
   

 

1 6409 1 6409
n n 0

4 4 4 16

  
        

  

1 6409 1 6409
n

4 4

 
 

 n 19, 18 17,........0,1, 2,......., 20   

   2

n s
f x 2x x 1


    

= 2 [192 + 182 +.....+ 12 + 12 + 22 +....+192 + 202]

= 4 [12 + 22 +.....+192] +2 [202] – 20 – 40
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 4 19 20 2 19 1
2 400 60

6

    
   

4 19 20 39
800 60 9880 800 60

6

  
     

= 10620

Question ID : 11694028

Matrices

28. Let S be the set containing all 3 × 3 matrices with entries from {–1, 0, 1}. The total number of matrices A  S

such that the sum of all the diagonal elements of AT A is 6 is ___________.

ekuk 3 × 3 ds lHkh vkO;wgksa ftuds vo;o {–1, 0, 1} esa ls gSa] dk leqPPk; S gSA vkO;wg A  S ftlds fy, ATA

ds fod.kZ ds lHkh vo;oksa dk ;ksx 6 gS] dh dqy la[;k gS ___________.

Ans. Official Answer NTA (5376)

Sol. Tr (AAT) = 6

T

a d g a b c

AA b e h d e f

c f i g h i

   
       
      

Now given a2 + d2 + g2 + b2 + e2 + h2 + c2 + f2 + i2 = 6
= 9C

3
 × 26

= 5376

Question ID : 11694029

Ellipse

29. If the length of the latus rectum of the ellipse x2 + 4y2 + 2x + 8y –  = 0 is 4, and l is the length of its major axis,

then  + l is equal to ___________.

;fn nh?kZo`Ùk x2 + 4y2 + 2x + 8y –  = 0 dh ukfHkyac thok dh yEckbZ 4 gS rFkk blds nh?kZv{k dh yackbZ l gS] rks

 + l cjkcj gS ___________.

Ans. Official Answer NTA (75)

Sol. 75  
x2 + 4y2 + 2x + 8y – = 0

   
2 2

x 1 y 1
1

55
4

 
 

  

22b
4

a
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 = 59

5  

l 2a 2 5 2 65 16     

59 16 75    

Question ID : 11694030

Complex Number

30. Let  2S z C : z z 0    . Then     
z S

Re z Im z


  is equal to ___________.

ekuk  2S z C : z z 0    gS] rks     
z S

Re z Im z


  cjkcj gS __________.

Ans. Official Answer NTA (0)

Sol. S = {zC : z2 + z  = 0}

Let z = x + iy

z2 = x2 – y2 + 2ixy

z  = x – iy

z2 + z  = x2 – y2 + x + i (2xy – y) = 0

 x2 + x – y2 = 0 & 2xy – y = 0

y = 0 or 
1

x
2



If y = 0; x = 0, –1

If 
1 3 3

x ; y ,
2 2 2


 

   
z s

1 1 3 3
Re z Im z 0 1 0 0

2 2 2 2

  
             


