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SECTION – A

Question ID : 100101

Limit

1. Let f : R  R be a continuous function such that f(3x) – f(x) = x. If f(8) = 7, then f(14) is equal to :

ekuk f : R  R ,d larr Qyu gS ftlds fy, f(3x) – f(x) = x gSA ;fn f(8) = 7 gS, rks f(14) cjkcj gS :

(1) 4 (2) 10 (3) 11 (4) 16

Ans. Official Answer NTA (2)

Sol. f(x) – f(x/3) = x/3

f(x/3) – f(x/32) = x/32

.... on adding

  n 2n

x 1 1
f x lim x ....

3 3 3

   
      

   

   
x

f x f 0
2

 

f(8) = 7 ; f(0) = 3
f(x) = x/2 + 3

f(14) = 10

Question ID : 100102

Complex Number

2. Let O be the origin and A be the point z
1
 = 1 + 2i. If B is the point z

2
, Re(z

2
) < 0, such that OAB is a right angled

isosceles triangle with OB as hypotenuse, then which of the following is NOT true?

ekuk O ewy fcUnq gS rFkk z
1
 = 1 + 2i gSA ;fn B, fcUnq z

2
, Re(z

2
) < 0, gS rFkk OAB ,d lef}ckgq ledks.k f=kHkqt

gS] ftldk d.kZ OB gS, rks fuEu esa ls dkSulk lR; ugha gS \

(1) arg z2 =  – tan–1 3 (2) arg (z
1
 – 2z

2
) = –tan–1

4

3

(3) 
2z 10 (4) 

1 22z z 5 

Ans. Official Answer NTA (4)



Question Paper With Text Solution (Mathematics)
JEE Main July 2022 | 26 July  Shift-1

Page No. 3

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

Sol.

 

i

2 4
z 0 | OB |

e
1 2i 0 | OA |




 

i

2 4
z

2e
1 2i



 


Or z
2
 = (1 + 2i) (1 + i)

         = – 1 + 3i
arg z

2
 =  – tan–13

2| z | 10

z
1
 – 2z

2
 = (1 + 2i) + 2 – 6i = 3 – 4i

  1
1 2

4
arg z 2z tan

3
  

1 2| 2z z | | 2 4i 1 3i | | 3 i |      

     10

Question ID : 100103

Determinant

3. If the system of linear equations.

;fn jSf[kd lehdj.k fudk;

8x + y + 4z = – 2

 x + y + z = 0

x – 3y = 

has infinitely many solutions, then the distance of the point 
1

, ,
2

 
   

 
from the plane 8x + y + 4z + 2 = 0 is:

ds vuar gy gSa] rks lery 8x + y + 4z + 2 = 0 ls fcUnq 1
, ,

2

 
   

 
dh nwjh gS :
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(1) 3 5 (2) 4 (3) 
26

9
(4) 

10

3

Ans. Official Answer NTA (4)

Sol.

8 1 4

D 1 1 1 0 4

3 0

    

 

Also D
1
 = D

2
 = D

3
 = 0

So  = –2

Point 
1

4, 2,
2

 
  

 

Distance from plane 
10

3


Question ID : 100104

Matrices

4. Let A be a 2 × 2 matrix with det(A) = – 1 and det ((A + I) (Adj (A) + I)) = 4. Then the sum of the diagonal

elements of A can be :

ekuk A ,d 2 × 2 dk vkO;wg gS ftlds fy, det(A) = – 1 rFkk det ((A + I) (Adj (A) + I)) = 4 gSaA rks A ds fod.kZ

ds vo;oksa dk ;ksx gks ldrk gS :

(1) –1 (2) 2 (3) 1 (4) 2

Ans. Official Answer NTA (2)

Sol. Let 
a b

A ;ad bc 1
c d

 
    
 

|A + I| |adj A + I| = 4
 ad – bc + a + d + 1 = 2 or –2

a + d = 2 or –2

Question ID : 100105

Area Under Curve

5. The odd natural number a, such that the area of the region bounded by y = 1, y = 3, x = 0, x = ya is 
364

3
, is

equal to :

fo"ke iw.kkZad la[;k a, ftlds fy, y = 1, y = 3, x = 0, x = ya ls f?kjs {ks=k dk {ks=kQy 364

3
 gS, cjkcj gS:
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(1) 3 (2) 5 (3) 7 (4) 9

Ans. Official Answer NTA (2)

Sol. a is a odd natural number and

3
a

1

364
y dy

3
 

 
3a 1

1

1 364
y

a 1 3
 



a 13 1 364

a 1 3

 
  



Solving with (–) sign,

a 13 1 364

a 1 3

  



, No a exist

 (a = 5)

Question ID : 100106

Sequence & progression

6. Consider two G.Ps. 2, 22, 23, ..... and 4, 42, 43, ..... of 60 and n terms respectively. If the geometric mean of all

the 60 + n terms is  
225

82 , then  
n

k 1

k n k


  is equal to :

60 rFkk n inksa dh nks G.P. Øe'k% 2, 22, 23, ..... rFkk 4, 42, 43, ..... gSaA ;fn lHkh 60 + n inksa xq.kksÙkj ek/;

 
225

82  gS, rks  
n

k 1

k n k


  cjkcj gS :

(1) 560 (2) 1540 (3) 1330 (4) 2600

Ans. Official Answer NTA (3)

Sol.    
1 225

1 2 60 1 2 n 60 n 82 2 .2 4 4 4 2   

225n(n 1)
30 61 82

1
2 4 2

60 n


 

 
 

2
(225)(60 n)

1830 n n 82 2


  
28n 217n 1140 0   

57
n 20,

8




Question Paper With Text Solution (Mathematics)
JEE Main July 2022 | 26 July  Shift-1

Page No. 6

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

2n
2

k 1

n (n 1) n(n 1)(2n 1)
nk k

2 6

  
  

= 1330

Question ID : 100107

Continuity & Differentiability

7. If the function  

   
 

2 2
e elog 1 x x log 1 x x

, x , 0
sec x cos x 2 2

f x

k , x 0

        
   

  
 





 is continuous at

x = 0, then k is equal to :

;fn Qyu  

   
 

2 2
e elog 1 x x log 1 x x

, x , 0
sec x cos x 2 2

f x

k , x 0

        
   

  
 





x = 0, ij larr gS] rks k cjkcj gS :

(1) 1 (2) –1 (3) e (4) 0

Ans. Official Answer NTA (1)

Sol.
  2 4

2x 0

ln 1 x x cos x
lim

1 cos x

 



 
 

2 4

2 2

2 4

2x 0
2

2

ln 1 x x
x 1 x cos x

x x
lim 1

sin x
x

x



  
  
 
  

 
 
 

 k = 1

Question ID : 100108

Continuity & Differentiability
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8. If  
x a , x 0

f x
x 4 , x 0

  
 

 
 and  

 
2

x 1 , x 0
g x

x 4 b , x 0

  
 

  
 are continuous on R, then (gof) (2) +

(fog) (–2) is equal to :

;fn  
x a , x 0

f x
x 4 , x 0

  
 

 
rFkk  

 
2

x 1 , x 0
g x

x 4 b , x 0

  
 

  
 R ij larr rks (gof) (2) + (fog) (–2)

cjkcj gS :

(1) –10 (2) 10 (3) 8 (4) –8

Ans. Official Answer NTA (4)

Sol.    
 

2

x 1, x 0x a, x 0
f x and g x

| x 4 |, x 0 x 4 b, x 0

   
  

     

   f(x) and g(x) are continuous on R
  a = 4 and b = 1 – 16 = –15
     then (gof)(2) + (fog) (–2)

     = g(2) + f(–1)

     = –11 + 3 = – 8

Question ID : 100109

Maxima & Minima

9. Let  
 

3 2

2
2

x x 10x 7, x 1
f x

2x log b 4 , x 1

    
 

   

. Then the set of all values of b, for which f(x) has maximum value at

x = 1, is :

ekuk  
 

3 2

2
2

x x 10x 7, x 1
f x

2x log b 4 , x 1

    
 

   

 gSA rks b ds lHkh ekuksa, ftuds fy, f(x) dk vf/kdre eku x = 1 ij

gS, dk leqPPk; gS :

(1) (–6, –2) (2) (2, 6) (3) [–6, –2)  (2, 6] (4)  6, 2 2, 6    

Ans. Official Answer NTA (3)

Sol. f(1) = 3

For x < 1, f '(x)= 3x2 – 2x +10 > 0

 f (x) is increasing

For x >1 , f '(x)< 0

 function is decreasing.
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   2
2

x 1
lim f x 2 log b 4


   

For maximum value at x= 1

 2
23 2 log b 4   

232 b 4 0  

   b 6, 2 2,6   

Question ID : 100110

Definite Integration

10. If 
n

2 2n
k 1

2n
a lim

n k





  and  
1 cos x

f x
1 cos x





, x  (0, 1), then :

;fn 
n

2 2n
k 1

2n
a lim

n k





  rFkk  
1 cos x

f x
1 cos x





, x  (0, 1) gSa, rks :

(1) 
a a

2 2f f '
2 2

   
   

   
(2) 

a a
f f ' 2

2 2

   
   

   

(3) 
a a

2f f '
2 2

   
   

   
(4) 

a a
f 2f '

2 2

   
   

   

Ans. Official Answer NTA (3)

Sol.
n

1
02 2k 1

1 2 2
a dx

n 1 x 2k
1

n




    

 
  
 

   
x

f x tan ; x 0,1
2

 
  

 

f 2 1
4

 
  

 

21 2
f ' sec

4 2 8 2 1

    
    

   

f ' 2f
4 4

    
   

   

Question ID : 100111

Differential Equation
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11. If 
dy

2y tan x sin x,0 x
dx 2


     and y 0

3

 
 

 
, then the maximum value of y(x) is :

;fn 
dy

2y tan x sin x,0 x
dx 2


    , y 0

3

 
 

 
 gSa, rks  y(x) dk vf/kdre eku gS :

(1) 
1

8
(2) 

3

4
(3) 

1

4
(4) 

3

8

Ans. Official Answer NTA (1)

Sol.
dy

2y tan x sin x
dx

 

which is a first order linear differential equation.

Integrating factor (I.F.) 2tan xdxe
2ln|sec x| 2e sec x 

Solution of differential equation can be written as
2 2y.sec x sin x.sec xdx sec x.tan xdx   

2ysec x sec x C 

y 0,0 sec C C 2
3 3

  
      

 

2

2

sec x 2
y cos x 2cos x

sec x


  

2
1 1

2 cos x
8 4

 
   

 

max

1
y

8


Question ID : 100112

Straight Line

12. A point P moves so that the sum of squares of its distances from the points (1, 2) and (–2, 1) is 14. Let f(x, y)

= 0 be the locus of P, which intersects the x-axis at the points A, B and the y-axis at the points C, D. Then the

area of the quadrilateral ACBD is equal to :

,d fcUnq P bl izdkj pyk;eku gS fd bldh fcUnqvksa (1, 2) rFkk (–2, 1) ls nwfj;ksa ds oxksZa dk ;ksx 14 gSA ekuk

P dk fcUnqiFk f(x, y) = 0 gS, tks x-v{k dks fcUnqvksa A, B ij rFkk y-v{k dks fcUnqvksa C, D ij dkVrk gSA rks prqHkZqt

ACBD dk {ks=kQy cjkcj gS :
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(1) 
9

2
(2) 

3 17

2
(3) 

3 17

4
(4) 9

Ans. Official Answer NTA (2)

Sol. 2 2 2 2(x 1) (y 2) (x 2) (y 1) 14       

2 2x y x 3y 2 0     

Put x = 0
2y 3y 2 0   

3 17
y

2


 

Put y = 0
2x x 2 0   

(x 2)(x 1) 0  

3 17 3 17
A( 2,0), B(1,0),C 0, , D 0,

2 2

    
        

   

Area 
1 3 17

3 17
2 2

   

Question ID : 100113

Hyperbola

13. Let the tangent drawn to the parabola y2 = 24x at the point (, ) is perpendicular to the line

2x + 2y = 5. Then the normal to the hyperbola 
2 2

2 2

x y
1 

 
 at the point ( + 4,  + 4) does NOT pass

through the point :

ekuk ijoy; y2 = 24x ds fcUnq (, ) ij Li'kZjs[kk] 2x + 2y = 5 ds yacor gSA rks vfrijoy; 
2 2

2 2

x y
1 

 

ds fcUnq ( + 4,  + 4) ij vfHkyac fdl fcUnq ls gksdj ugha tkrk gS ?

(1) (25, 10) (2) (20, 12) (3) (30, 8) (4) (15, 13)

Ans. Official Answer NTA (4)

Sol. Tangent at (, ) has slope 1

2 = 24

Equation of tangent  
12

y 12 x , 1   


  = 6,  = 12
( + 4,  + 4) = (10,16)
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Normal at (10, 16) to 
2 2x y

1
36 144

   is

2x + 5y = 100

Question ID : 100114

3D Geometry

14. The length of the perpendicular from the point (1, –2, 5) on the line passing through (1, 2, 4) and parallel to the

line x + y – z = 0 = x – 2y + 3z – 5 is :

fcUnq (1, 2, 4)  ls gksdj tkus okyh rFkk js[kk x + y – z = 0 = x – 2y + 3z – 5 ds lekarj js[kk dh] fcUnq

(1, – 2, 5) ls yac dh yackbZ gS :

(1) 
21

2
(2) 

9

2
(3) 

73

2
(4) 1

Ans. Official Answer NTA (1)

Sol.

The line x + y – z = 0 = x – 2y + 3z – 5 is parallel to the vector



 
i j k

b 1 1 1 1,4, 3

1 2 3

   



 


Equation of line though P(1, 2, 3) and parallel to b


x 1 y 2 z 4

1 4 3

  
 

 

Let  N 1, 4 2, 3 4        

 QN , 4 4, 3 1       


QN


 is perpendicular to b


   , 4 4, 3 1 . 1,4, 3 0        
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1

2
 

Hence 
1 5

QN ,2,
2 2

 
  
 


 and 

21
QN

2




Question ID : 100115

Vectors

15. Let ˆ ˆ ˆa i j k   


 and ˆ ˆ ˆb 2i j k  


,  > 0. If the projection of a b


 on the vector ˆ ˆ ˆi 2 j 2k    is 30,

then  is equal to :

ekuk ˆ ˆ ˆa i j k   


rFkk ˆ ˆ ˆb 2i j k  


,  > 0 ;fn a b


 dk lfn'k ˆ ˆ ˆi 2 j 2k    ij iz{ksi 30 gS] rks   cjkcj

gS :

(1) 
15

2
(2) 8 (3) 

13

2
(4) 7

Ans. Official Answer NTA (4)

Sol.   2a b (1 )i 2 j ( 2)k        
 

 

Projection of a b on i 2 j 2k   
 

 

(a b) ( i 2 j 2k)
30

3

    
 

 
 

22 91 0    

13
7,

2
  

Question ID : 100116

Statistics

16. The mean and variance of a binomial distribution are  and 
3


 respectively. If P(X = 1) = 

4

243
, then P(X = 4

or 5) is equal to :

,d f}in caVu ds ek/; rFkk izlj.k Øe'k%  rFkk
3


 gSaA ;fn P(X = 1) = 

4

243
 gS, rks P(X = 4 ;k 5) cjkcj gS

:

(1) 
5

9
(2) 

64

81
(3) 

16

27
(4) 

145

243
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Ans. Official Answer NTA (3)

Sol. np =  .....(1)

npq = /3 .....(2)

From (1) & (2)

q = 1/3 & p = 2/3

n n 1 1
1

4
C q p

243
 

n

n 2

3 243


n =6

P (4 or 5) = 

4 2 5 0

6 6
4 5

2 1 2 1
c C .

3 3 3 3

       
       

       

16

27


Question ID : 100117

Probability

17. Let E
1
, E

2
, E

3
 be three mutually exclusive events such that P(E

1
) = 

2 3p

6


, P(E

2
) = 

2 p

8


 and

P(E
3
) = 

1 p

2


. If the maximum and minimum values of p are p

1
 and p

2
, then (p

1
 + p

2
) is equal to :

ekuk E
1
, E

2
, E

3
 rhu ijLij viothZ ?kVuk,¡ gS rFkk rFkk P(E

1
) = 

2 3p

6


, P(E

2
) = 

2 p

8


 rFkk

P(E
3
) = 

1 p

2


gSaA ;fn p ds vf/kdre rFkk fuEure eku p

1
 rFkk p

2 
gSa, rks (p

1
 + p

2
) cjkcj gS :

(1) 
2

3
(2) 

5

3
(3) 

5

4
(4) 1

Ans. Official Answer NTA (2)

Sol.
2 3P 2 4

0 1 P ,
6 3 3

  
      

 
2 3P

0 1 P 6,2
8


    

 
1 P

0 1 P 1,1
2


    

0 < P(E
1
) + P(E

2
) + P(E

3
)  1
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13 P
0 1

12 8
  

2 26
P ,

3 3

 
   

Taking intersection of all

2
P ,1

3

 
  

1 2

5
P P

3
 

Question ID : 100118

Trigonometric Equation

18. Let S = { [0, 2] : 
2 22sin 2cos8 8 16   }. Then  

S

n S sec 2 cos ec 2
4 4

      
        

    
  is equal

to :

ekuk S = { [0, 2] : 
2 22sin 2cos8 8 16   } gSA rks  

S

n S sec 2 cos ec 2
4 4

      
        

    
  cjkcj gS :

(1) 0 (2) – 2 (3) – 4 (4) 12

Ans. Official Answer NTA (3)

Sol. 2 22sin 2 2sin8 8 16   

64
y 16

y
 

y 8 

2sin 1 / 2  

S

1
n(S)

cos( / 4 2 )sin( / 4 2 )


     



4 ( 2) 4 4     

Question ID : 100119

ITF

19. 1 1 11 5 1
tan 2 tan sec 2 tan

5 2 8
  

 
   

 
 is equal to :

1 1 11 5 1
tan 2 tan sec 2 tan

5 2 8
  

 
   

 
cjkcj gS :
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(1) 1 (2) 2 (3) 
1

4
(4) 

5

4

Ans. Official Answer NTA (2)

Sol.
1 1 11 1 1

tan 2 tan tan tan
5 8 2

      
     

    

1 11 1
tan 2 tan tan

3 2
     

     
    

= 2

Question ID : 100120

Mathematical Reasoning

20. The statement (~(p  ~q))  q is :

(1) a tautology (2) a contradiction

(3) equivalent ot (p  q)  q (4) equivalent to (p  q)  p

dFku (~(p  ~q))  q gS  :

(1) ,d iqu#fDr gS (2) ,d fojks/kksfDr gS

(3) (p  q)  q ds rqY; gS (4) (p  q)  p ds rqY; gS

Ans. Official Answer NTA (4)

Sol.  p q q  

 p q q  

       p q p q p q q p q p q q p q p

T T T T T T T

T F F F F F F

F T F F T T F

F F T F T F F

       

SECTION – B

Question ID : 100121

Quadratic Equation
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21. If for some p, q, r  R, not all have same sign, one of the roots of the equation

(p2 + q2)x2 – 2q(p + r)x + q2 + r2 = 0 is also a root of the equation x2 + 2x – 8 = 0, then 
2 2

2

q r

p


 is equal to

___________.

;fn p, q, r  R, lHk h / ku k Red ;k lH k h _.k k Red ugh a  g S ]  d s fy, lehdj.k

(p2 + q2)x2 – 2q(p + r)x + q2 + r2 = 0 dk ,d ewy lehdj.k x2 + 2x – 8 = 0 dk Hkh ,d ewy gS, rks 
2 2

2

q r

p


 cjkcj

gS _________A
Ans. Official Answer NTA (272)

Sol.    
2 2

px q qx r 0   

q r
x 4

p q
    

2 2

2

q r
272

p


 

Question ID : 100122

P & C

22. The number of 5-digit natural numbers, such that the product of their digits is 36, is ___________.

5-vadksa dh izkÑfrd la[;kvksa] ftuds vadksa dk xq.kuQy gS 36 gS] dh la[;k gS ________A

Ans. Official Answer NTA (180)

Sol.
5! 5! 5! 5!

3 180
2!2! 3! 2! 2! 3!

    


Question ID : 100123

Sequence & progression

23. The series of positive multiples of 3 is divided into sets “ {3}, {6, 9, 12}, {15, 18, 21, 24, 27},..... Then the

sum of the elements in the 11th set is equal to ___________.

3 ds /kukRed xq.ktksa dh Js.kh dks leqPPk;ksa {3}, {6, 9, 12}, {15, 18, 21, 24, 27},.....esa foHkkftr fd;k x;k

gSA rks 11 osa leqPp; esa vo;oksa dk ;ksx cjkcj gS __________A

Ans. Official Answer NTA (6993)

Sol. S
11

 = 3[101+102 + ...... +121]
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3

222 21 6993
2

  

Question ID : 100124

Monotonocity

24. The number of distinct real roots of the equation x5(x3 – x2 – x + 1) + x(3x3 – 4x2 – 2x + 4) – 1 = 0 is

___________.

x5(x3 – x2 – x + 1) + x(3x3 – 4x2 – 2x + 4) – 1 = 0 ds fHkUUk okLrfod ewyksa dh la[;k gS ___________A

Ans. Official Answer NTA (3)

Sol. x5(x3 – x2 – x +1) + x (3x3 – 4x2 – 2x + 4) – 1 = 0

 (x –1)2 (x + 1) (x5 + 3x – 1) = 0

Let f(x) = x5 + 3x – 1

f '(x) > 0  x R

Hence 3 real distinct roots.

Question ID : 100125

Binomial Theorem

25. If the coefficients of x and x2 in the expansion of (1 + x)p (1 – x)q, p, q  15, are –3 and –5 respectively, then

the coefficient of x3 is equal to ___________.

(1 + x)p (1 – x)q, p, q  15, ds izlkj esa  x rFkk x2 ds xq.kkad Øe'k% –3 rFkk –5 gSa] rks x3 dk xq.kkad cjkcj gS

_________A

Ans. Official Answer NTA (23)

Sol. Since coefficient of x is –3

 pC
1
 – qC

1
 = –3

 p – q = –3 ....(1)

Comparing coefficients of x2

– pC
1 

qC
1
 + pC

2
 + qC

2
 = –5

   p p 1 q q 1
pq 5

2 2

 
     ....(2)

Solving (1) and (2)

p = 8, q = 11

Coefficient of x3 is

– qC
3
 + pC

3
 + pC

1 
qC

2
 – pC

2 
qC

1

= – 11C
3
 + 8C

3
 + 8C

1 
11C

2
 – 8C

2 
11C

1

= 23

Question ID : 100126
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Definite Integration

26. If      
1 12n 2n 1n n

0 0
n 2n 1 1 x dx 1177 1 x dx


     , then n  N is equal to ___________.

;fn      
1 12n 2n 1n n

0 0
n 2n 1 1 x dx 1177 1 x dx


     gS, rks n  N cjkcj gS__________A

Ans. Official Answer NTA (24)

Sol. Let    
2n 2n 11 n 1 n

1 0 2 0I 1 x dx, I 1 x dx


     

 
2n 11 n

2 0I 1 x .1dx


  

      
2n 1 2nn 1 1 n n 1

0 01 x .x | 2n 1 1 x nx xdx
       

  2 2 1I n 2n 1 I I   

   2
2 12n n 1 I n 2n 1 I   

   

2
1

2

I 2n n 1 1177

I n 2n 1 n 2n 1

 
 

 

22n n 1176 0 n 24     

Question ID : 100127

Differential Equation

27. Let a curve y = y(x) pass through the point (3, 3) and the area of the region under this curve, above the x-axis

and between the abscissae 3 and x(> 3) be 
3

y

X

 
 
 

. If this curve also passes through the point  ,6 10  in the

first quadrant, then  is equal to ___________.

ekuk ,d oØ y = y(x) fcUnq (3, 3) ls gksdj tkrk gS rFkk bl oØ ds uhps] x-v{k ds Åij rFkk Hkqtksa 3 vkSj x(>

3) ds chp ds {ks=k dk {ks=kQy 
3

y

X

 
 
 

 gSA ;fn og oØ izFke prqFkkZa'k esa fcUnq  ,6 10 ls Hkh gksdj tkrk gS]

rks  cjkcj gS _________ A

Ans. Official Answer NTA (6)

Sol. 4 2x 3yx.y ' 3y 

2 4dy
3xy 3y x

dx
  

Put 
2 dy 1 dt

y t, y
dx 2 dx
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3dt 2 2
t x

dx x 3
 

2

2

t x
C

x 3
  

2 2

2

y x
2

x 3
  

Put (3, 3) , C = –2

2 2

2

y x
2

x 3
  

3y2 = x4 – 6x2

x4 – 6x2 = 1080

 x = 6

Question ID : 100128

Straight Line

28. The equations of the sides AB, BC and CA of a triangle ABC are 2x + y = 0, x + py = 15a and x – y = 3

respectively. If its orthocentre is (2, a), 
1

2
  < a < 2, then p is equal to ___________.

,d f=kHkqt ABC dh Hkqtkvksa AB, BC rFkk CA ds lehdj.k Øe'k% 2x + y = 0, x + py = 15a rFkk x – y = 3 gSaA

bldk yac dsUnz (2, a), 
1

2
  < a < 2 gS,  rks p cjkcj gS_________A

Ans. Official Answer NTA (3)

Sol. Coordinates of  
15a 30a

A 1, 2 ,B ,
1 2p 1 2p

 
  

  
 and orthocentre H(2, a)

Slope of AH = p
a + 2 = p .....(1)
Slope of BH = –1
31a – 2ab = 15a + 4p – 2 .....(2)
From (1) and (2)

a = 1 & p = 3

Question ID : 100129

Monotonocity

29. Let the function f(x) = 2x2 – log
e
x, x > 0, be decreasing in (0, a) and increasing in (a, 4). A tangent to the

parabola y2 = 4ax at a point P on it passes through the point (8a, 8a – 1) but does not pass through the point

1
,0

a

 
 

 
. If the equation of the normal at P is 

x y
1 

 
, then  +  is equal to ___________.
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Qyu f(x) = 2x2 – log
e
x, x > 0, varjky (0, a) esa âkleku gS rFkk (a, 4) esa o/kZeku gSA y2 = 4ax ds ,d fcUnq  P

ij Li'kZ js[kk] fcUnq (8a, 8a – 1) ls gksdj tkrh gS] ijUrq fcUnq  1
,0

a

 
 

 
 ls gksdj ugha tkrh gSA ;fn fcUnq P

vfHkyac dk lehdj.k  
x y

1 
 

gS, rks  +  cjkcj gSA

Ans. Official Answer NTA (45)

Sol.

 
1

f ' x 4x
x

 

1
a

2


Let P(x
1
, y

1
) be any point on y2 = 4ax

21
1 1

1 1

3 y1
y 6y 8 0

y 4 x


    



y
1
 = 2, 4

 P(8, 4) as P(2, 2) rejected
Equation of normal at P.
y – 4 = –4(x – 8)

x y
1

9 36
 

 = 9,  = 36

 +  = 45

Question ID : 100130

3D Geometry

30. Let Q and R be two points on the line 
x 1 y 2 z 1

2 3 2

  
   at a distance 26  from the point P(4, 2, 7). Then

the square of the area of the triangle PQR is ___________.

ekuk js[kk x 1 y 2 z 1

2 3 2

  
   ij fcUnq P (4, 2, 7) ls 26  nwjh ij nks fcUnq Q rFkk R gSA rks f=kHkqt PQR

ds {ks=kQy dk oxZ cjkcj gS _________A

Ans. Official Answer NTA (153)

Sol. Let (2 – 1, 3 – 2, 2 + 1) be any point on the line

(2 – 5)2 + (3 – 4)2 + (2 – 6)2 = 26
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 = 1, 3

Q (1, 1, 3) ; R (5, 7, 7) ; P (4, 2, 7)

Area of triangle 
1

PQR PQ PR
2

 
 

153


