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PART : MATHEMATICS 
61. The Mean & Variance of the marks obtained by the student in a test are 10 and 4 respectively. Later, the 

marks of of one of the students is increased from 8 to 12. If the new mean of the marks is 10.2, then their 

new variance is equal to : 

(1) 3.92   (2) 3.96   (3) 4.04   (4) 4.08 

Ans.  (2) 

Sol. Let variates x1, x2, x3 ……….. xn – 1, 8 

 Now, 
n

8x......xxx 1n321    = 10  




1n

1i

ix  = 10n – 8 

 and 

 

n

8x 2
1n

1i

2
i 



  –  2x  = 4 

 
n

64x 2
i 

 – 100 = 4  




1n

1i

2
ix  = 104n – 64 

 Now, new mean = 
n

12x
1n

1i

i





 = 10.2  10n – 8 + 12 = 10.2n 

  n = 20 

 New variance = 

 

n

12x
1n

1i

22
i






 – (10.2)2 

 = 
n

14464n104 
 – (10.2)2 = 3.96 

 

62. If ar is coefficient of x10 – r in the Binomial expansion of (1 + x)10, then 

2

1r

r
10

1r

3

a

a
r 










 is equal to 

 (1) 3025  (2) 1210  (3) 5445  (4) 4895   

Ans. (2) 

Sol. Coeff. of x10–r in (1 + x)10 

 ar = 10Cr
 

 

1r

r

a

a



 = 

1r

10

r

10

C

C



 = 
r

1r10 
 = 

r

r11
 

 

210

0r

3

r

r11
r 






 



 =  2
10

0r

r11r 


 

 =  



10

0r

23 r121r22r  
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 =  
 


10

0r

10

0r

2
10

0r

3 r121r22r  = 
  2

2

11010






 

 – 22× 
  

6

12011010 
 + 121× 

2

1110 
  

 = 552 – 11 × 11 × 70 + 5 × 113   = 112[25 – 70 + 55] = 112 × 10 = 1210 

  

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

y

dx

dy
 (1 + xy2 (1 + logex)), x > 0, y (1) = 3. 

Then 
9

)x(y2

 is equal to : 

 (1)  3
e

3

2

xlog2x25

x


    (2)   2xlog1x3

x
2

e
3

2


 

 (3)  2
e

3

2

xlog2x37

x


    (4)   3xlog2x2

x
3

e
3

2


  

Ans. (1) 

 

Sol. 
dx

dy
 = 

x

y
 + y3 (1 + ln x) 

 y–3

dx

dy
 – 

x

1
y–2 = 1 + ln x 

 Put y–2 = t  –2y–3 dy = dt 

  –
2

1

dx

dt
 – 

x

t
 = (1 + ln x) 

  
dx

dt
 + 

x

2
t = –2(1 + ln x)      ………(i) 

 I.F. =  dx
x

2

e  = e2 ln x
 = x2

 

 Hence solution of linear differential equation is given by 

 tx2 =    dxxxln12 2 + c  

 
2

2

y

x
 = –2  













  dx
3

x

x

1

3

x
xln1

33

 + C 

 
2

2

y

x
 = –

3

2
x3(1 + ln x) + 

9

2
x3 + C 

 As, y(1) = 3  C = 
9

5
  

2

2

y

x
= – 

3

2
x3 (1 + ln x) + 

9

2
x3 + 

9

5
 

 So, 
 

9

xy2

 =  3
e

3

2

xlog2x25

x
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64. Let  


)3x)(1x(

x2
)x(f

22
dx. If f(3) = 

2

1
(loge5 –loge6), then f(4) is equal to  

 (1) loge17 – loge18   (2) loge19 – loge 20  

(3) 
2

1
(loge19 – loge17)   (4) 

2

1
(loge17 – loge19) 

Ans. (4) 

Sol.     





dtxdx2

txLet

3x1x

xdx2
)x(f

2

22
 

 = 
   
















dt
3t

1

1t

1

2

1

3t)1t(

dt
 

 c
3t

1t
n

2

1
)x(f 




   

 c
3x

1x
n

2

1
)x(f

2

2















   

 







6

5
n

2

1
)3(f   c = 0 

Hence f(x)= 














3x

1x
n

2

1
2

2

  

  f(4) = 
2

1
(loge19 – loge17) 

 

65. The minimum value of the function f(x) =  
2

0

|tx|e dt is : 

 (1) 2   (2) 2 (e – 1)  (3) 2 e – 1  (4) e (e – 1) 

Ans. (2) 

Sol. C-1  When x < 0 

  F(x) = 
2

0

x–t dte =  20tx– ee  

  F(x) =  1–ee 2x–  

  

C-2 when 0 < x < 2  

  F(x) =  
x

0

2

x

)x–t()t–x( dtedte  

  F(x)  =    2xtx–x

0

t–x eee–e   

   =    x2x–x–x e–ee1–ee–   

   = – 1 + ex + 1–ee 2x–
 

   = 2–eee 2x–x   
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C-3  x  2  

  F(x) =   
2

0

2

0
t–x)t–x( e–edte  

   =  1–ee– 2–x  

   =   x2– ee–1    

Hence 

  F(x) = 

 












2xee–1

2x02–eee

0x)1–e(e

x2–

2x–x

2x–

 

 F(x) is decreasing function for  x < 0 & increasing function for x  2  

 Now for 0 x < 2,  F(x) is minimum at x = 1, by using A.M  G.M 

 Minimum value of F(x) is F(1) = 2 (e –1) 

 

66. Let f : (0, 1)  IR be a function defined by f(x) = 
xe1

1


, and g(x) = f(–x) – f(x)). Consider two statements 

 (I) g is an increasing function in (0, 1) 

 (II) g is one-one in (0, 1) 

 Then, 

 (1) Only (I) and (II) are true 

 (2) Both (I) and (II) are true 

 (3) Neither (I) nor (II) is true 

 (4) Only (II) is true. 

Ans. (2) 

Sol. g(x) = f(–x) –f(x)
xx e1

1

e1

1





   

   g (x) = 
x

x

e1

e1




  

 g' (x) = 
     

 2x

xxxx

e1

ee1ee1




 

 g' (x) = 
 

0
e1

e2
2x

x




 

 g (x) is increasing as well as one-one.  

 

67. Let z1 = 2 + 3i and z2 = 3 + 4i. The set  2
21

2
2

2
1 |zz||zz||zz:|CzS   represents a 

 (1) straight line with the sum of its intercepts on the coordinate axes equals –18 

 (2) hyperbola with eccentricity 2 

 (3) hyperbola with the length of the transverse axis 7 

 (4) straight line with the sum of its intercepts on the coordinate axes equal to 14 

Ans. (4) 
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Sol. Let moving point be P(z) 

 and z1 = 2 + 3i = A(z1) and z2 = 3+4i = B(z2) 

 Now 

 |z – z1|2 – |z – z2|2 = |z1 – z2|2 

 = PA2 – PB2 = AB2 

  AB2 + PB2 = PA2 

 

X 

B 

P (moving pt.) 

A 

(3, 4) (2, 3) 

90º 

 
locus of P is a straight line passing through B and   to AB i.e x + y = 7 

 sum of its intercepts on the coordinate axes equals 14 
 

 

68. The distance of the point (6, – 22 ) from the common tangent y = mx + c, m > 0, of the curve x = 2y2 

and x = 1 + y2 is: 

 (1) 35   (2) 
3

14
   (3) 

3

1
   (4) 5 

Ans. (4)  

Sol. Equation of Tangent to the curve y2 = 
2

1
x is of the form y = mx + 

m8

1
 

 It's also tangent of x = 1 + y2 

 So 

2
2

m8

1xm8
1x 









 
  

 64m4x2 – 48m2x + 1 + 64m2 = 0 

 D = 0  m = 
22

1
 (m > 0) 

 Now Common tangent is x – 22 +1 = 0 

 Distance from (6, – 22 ) is 

 = 
3

186 
 = 5 units 

 

 

69. Let x, y, z > 1 and 


















3ylogxlog

zlog2xlog

zlogylog1

A

zz

yy

xx

. The |adj (adj A2)| is equal to 

 (1) 48   (2) 28   (3) 24   (4) 64 

Ans. (2) 

Sol. Let log x = t1 , log y = t2 , log z = t3 
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  |A| = 

3
t

t

t

t

t

t
2

t

t

t

t

t

t
1

3

2

3

1

2

3

2

1

1

3

1

2

= 2 

 Now, |Adj (Adj(A2))| = |Adj A2|2 = (|A2|2)2 = |A|8 

 = 28 

 

70. Let y(x) = (1 + x) (1 + x2) (1 + x4) (1 + x8) (1 + x16). Then y' – y" at x = – 1 is equal to  : 

 (1) 976   (2) 944   (3) 496   (4) 464 

Ans. (3) 

Sol. y = (1+x) (1+x2) (1+x4) (1+x8) (1+x16) 

        
)x1(

x1x1x1x1x1x1
y

16842




  

  
)x1(

x1
y

32




  

  (1–x)y = 1–x32 

 (1–x)y' – y = –32x31  

 (1–x)y'' – 2y' = –32x30  

 Put x = –1 

y' – y'' = 496 

 

71. Let M be the maximum value of the product of two positive integers when their sum is 66. Let the sample 

space 






  M

9

5
)x–66(x:ZxS and the event A = {x  S : x is a multiple of 3}. The P(A) is equal to 

 (1) 
44

15
   (2) 

3

1
   (3) 

22

7
   (4) 

5

1
 

Ans. (2)  

Sol. x + y = 66, x, y  N 

 Now Maximum Value of xy is M = (33)2 by using A. M  G.M. 

  2
1

xy
2

yx



  xy  (33)2 

 Now S = {x  z, x (66 – x)  
9

5
M} 

  S = {x  z,  x (66 – x)  55 × 11} 

 S = { 11, 12, 13, ….., 55} 

 A = { x  s, x is multiple of 3} 

 A = {12, 15, 18, …. , 54} 

 P (A) = 
 
  3

1

45

15

sn

An
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72. Consider the lines L1 and L2 given by 

 
2

2z

1

3y

2

1x
:L1








 

 
3

3z

2

2y

1

2x
:L2








 

 A line L3 having direction ratios 1, –1, –2, intersects L1 and L2 at the point P and Q respectively. The the 

length of the line segment PQ is 

 (1) 23   (2) 4   (3) 62   (4) 34  

Ans. (3) 

Sol. Let P on L1 be P (2r, +1, r1 + 3, 2r1 + 2) 

 and Q on L2 be Q (r2 + 2, 2r2 + 2, 3r2 + 3) 

  D.R. of PQ = 2r1 – r2 –1, r1 –2r2 + 1, 2r1 – 3r2 –1 

 which are equivalent to –1, 1, 2 

 i.e. 
2

1r3r2

1

1r2r

1

1rr2 212121 








 

  r1 = 3 = r2 

  P(7, 6, 8) and Q (5, 8, 12)  length PQ = 62  

 

  

73. Let S1 and S2 be respectively the sets of all a  R – {0} for which the system of linear equations 

 ax + 2ay – 3az =1 

 (2a + 1) x + (2a + 3) y + (a + 1) z = 2 

 (3a + 5) x + (a + 5) y + (a + 2) z = 3 

 has unique solution and infinitely many solution. The 

 (1) S1 =  and S2 = R – {0}  

 (2) S1 is an infinite set and n(S2) = 2 

(3) S1 =R – {0} and S2 = 
(4) n(S1) = 2 and S2 is an infinite set   

Ans. (3) 

Sol. 

2a5a5a3

1a3a21a2

a3a2a

D





  = a (15a2 + 31a + 37) 

  D  0 for all a  R – {0}   
  

 

74. The distance of the point P (4, 6 – 2) from the line passing through the point (–3, 2, 3) and parallel to a 

line with direction ratios 3, 3, –1 is equal to: 

 (1) 32   (2) 14    (3) 3   (4) 6  

Ans. (2) 

Sol. Equation of line passing through (–3, 2, 3) with direction ratios 3, 3, –1 is 

 
1

3z

3

2y

3

3x










 _____ (1) 

 Consider Q (3r – 3, 3r + 2, –r + 3) on the line (1) such that PQ is  to line (1)  

 D.R. of PQ = 3r – 7, 3r – 4, –r + 5 



  | JEE (Main) 2023 | DATE : 25-01-2023 (SHIFT-1) | PAPER-1 | OFFICIAL BASED | MATHEMATICS 
 

Resonance Eduventures Ltd.
Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)  -  324005 

Ph. No.: +91-744-2777777, 2777700 | FAX No. : +91-022-39167222 

To Know more :  sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029 

 

This solution was download from Resonance JEE (main) 2023 Solution portal  
 

 

PAGE # 9 

7340010333

 PQ   line (1) 

 So (3r – 7) (3) + (3r – 4) (3) + (–r + 5) (–1) = 0 

  r = 2 

 So Q (3, 8, 1) 

  PQ = 14441    
 

 

75. The points of intersection of the line ax + by = 0, (a  b) and the circle x2 + y2 – 2x = 0 are A ( , 0) and 

B (1, ). The image of the circle with AB as a diameter in the line x + y + 2 = 0 is : 

 (1) x2 + y2 + 3x + 3y + 4 = 0 

 (2) x2 + y2 + 5x + 5y + 12 = 0 

 (3) x2 + y2 + 3x + 5y + 8 = 0 

 (4) x2 + y2 – 5x – 5y + 12 = 0 

Ans. (2) 

Sol. If the points of intersection of the line ax + by = 0, (a  b) and the circle x2 + y2 – 2x = 0 are A ( , 0) and 

B (1, )      = 0   = 
b

a
 and 2 = 1 

  a2 = b2 (a  b)  a + b = 0 

   = 1 

 So centre of circle with diameter AB is 







2

1

2

1
 and radius = 

2

1
, where A(0, 0) B (1, 1)  

 Now image of 







2

1

2

1
about the line x + y + 2 = 0 

 












2

3
2

1

2

1
y

1

2

1
x

 

  Image 






 
2

5
,

2

5
 

 equation of Image circle 

 
2

1

2

5
y

2

5
x

22








 






   

 

76. The vector k̂ĵ2îa 


is rotated through a right angle, passing through the y-axis in its way and the 

resulting vector is b


. Then the projection of b2a3


  on k̂3ĵ4î5c 


 is : 

 (1) 23   (2) 1   (3) 32   (4) 6  

Ans. (1) 

Sol. Let k̂zĵyixb 


 

 0zy2x0a.bab 


………………(1) 

 6zyxba 222 


……………(2) 
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 ĵ,b,a


 are coplanar  zx0

010

121

zyx

  ………. (3) 

 Now x = –z, y = –z (from (1)) 

 z2 + z2 + z2=6 = z = ± 2 (from (2) 

 when  z = 2  , y = – 2 , x = – 2   

  z = – 2  , y = 2 , x = 2   

 but b

 makes an acute angle with positive y axes  

  k̂2ĵ2î2b 


 

  b2a3


 = k̂ĵ8î–    

Now projection of b2a3


  on k̂3ĵ4î5c 


 = 23
c

c)b2a3(







 

 

77. The statement (p(~q)) (p(~q)) is 

 (1) equivalent to p  q 

 (2) equivalent to (~p)(~q) 

 (3) a contradiction 

 (4) a tautology 

Ans. (4) 

Sol. Case I    q = T 

 So (P ~q)  (P  ~q)  T 

 Case II q = F 

  (P ~q)  (P  ~q) = T 

 So (P ~q)  (P  ~q) = T 

 

78. Let x = 2 be a local minima of the function f(x) = 2x4 – 18x2 + 8x + 12, x  (–4, 4). If M is local maximum 

value of the function f in (-4,4), then M = 

 (1) 
2

33
618    (2) 

2

33
612    (3) 

2

31
612    (4) 

2

31
618   

Ans. (2) 

Sol. f(x) = 2x4 – 18x2 + 8x + 12 

 f '(x) = 8x3 – 36 x + 8 

   = 4 (x – 2) (2x2 + 4x –1) 

 Number line of f'(x) is given by 

 

  

2

62 
2

26  2
 

 so maxima point is x = 
2

26 
 

 and maximum value of f(x) = 
2

33
612   
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79. The value of 
4n5n3n4n2

n3)1n3()2n3.....(654321
lim

44n 




is : 

 (1) )12(3    (2) )12(
2

3
   (3) 

2

12 
  (4) 

22

3
 

Ans. (2) 

Sol. 

      

4n5n3n4n2

3r3

4n5n3n4n2

r32r31r3

lim
44

n

1r

44

n

1r

n 






 



 

 

4343

n44n

n

4

n

5
1

n

3

n

4
2

n

3

n

1
1

2

3

lim
4n5n3n4n2

n3
2

1n
n3

lim









 










 



 12
2

3







 

 

80. Let b,a


 and c


 be three non zero vectors such that 0c.b 


 and 
2

cb
)cb(a


 
 . If d


 be a vector 

such that d.b


 = b.a


, then )dc).(ba(


  is equal to 

 (1) 
4

3
   (2) 

2

1
   (3) 

4

1
    (4) 

4

1
 

Ans. (4)  

Sol. 
2

cb
)cb(a


 
     

2

c

2

b
cb,abc,a




  

  
2

1
b.a,

2

1
c,a 


 ( 0c.b 


) 

 Given  d.b


 = b.a


  

Now )dc).(ba(


  =      )c.b(d.ad.bc.a


 = 
4

1
 

 

81. The vertices a hyperbola H are (6, 0) and its eccentricity is 
2

5
. Let N be the normal to H at a point in 

the first quadrant and parallel to the line 22yx2  . If d is the length of the line segment of N between 

H and the y-axis then d2 is equal to ______ . 

Ans. (216) 

Sol. Let equation of hyperbola be 1
b

y

a

x
2

2

2

2

   a = 6 , e = 
2

5
  b = 3 

 Equation of normal 6 cos x + 3 cot y = 45 with slope = – 2   = 
4


 and equation of normal  

 15yx2    

 Now point  on y axes is (0 , 15) and point on hyperbola (a sec , b tan) =  3,26  

 d2 = 16  
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82. Let the equation of the plane passing through the line x – 2y – z– 5 = 0 = x + y + 3z – 5 and parallel to 

the line x + y + 2z – 7 = 0 = 2x + 3y + z – 2 be ax + by + cz = 65. The the distance of the point (a, b, c) 

from the plane 2x + 2y – z +16 = 0 is _____ . 

Ans. (9) 

Sol. since plane passing through the line  

x – 2y – z – 5 = 0 = x + y + 3z – 5 

So equation of plane is 

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

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

And this plane parallel to the line  x + y + 2z – 7 = 0 = 2x + 3y + z – 2 with direction ratio (–5, 3, 1) 

Now 

–5 (1 + ) + ( – 2). 3 + (3 – 1). 1 = 0 [since plane & line are parallel]  

  = 12 

Hence equation of plane is 13 x + 10y + 35z = 65 

Given equation of place is ax + by + cz = 65 

so, (a, b, c) = (13, 10, 35) 

Now we have to find the distance of (13, 10, 35) from 2x + 2y – z + 16 = 0 

 9
144

|16352026|
d 




  

  

83. If the area enclosed by the parabola P1 : 2y = 5x2 and P2 : x2 – y + 6 = 0 is equal to the area enclosed by 

P1 and y = ax, a > 0, then a3 is equal to ______ . 

Ans. (600) 

Sol. Intersection points of the curves P1 : 2y = 5x2 and P2 : x2 – y + 6 = 0 are ( 2, 10)  

 area = 














2

2

2
2 dx

2

x5
6x  = 16 

 Now area enclosed by P1 and y = ax is equal to  











5

a2

0

2

dx
2

x5
ax = 

75

a2 3

 = 16   a3 = 600  

 

84. For some a, b, c  N, let f(x) = ax – 3 and g(x) = xb + c, x  R. If (fog)–1(x) = 
3

1

2

7x







 
, then (fog) (ac) + 

(gof) (b) is equal to _______ . 

Ans. (2039) 

Sol. Now y = f(g(x)) = ag(x) – 3 = a(xb+c) – 3  

 b

1

a

)ca3(y
x 







 
   

 
3

1

b

1

1

2

7x

a

)ca3(x
))]x(g(f[ 







 








 
   

 b = 3, a = 2, c = 5    

g(x) = x3 + 5, f(x) = 2x – 3  

fog(ac) + gof(b) = fog(10) + gof(3)= f(1005) + g(3)= 2039 
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85. If the sum of all the solution of 
3x2

x1
cot

x1

x2
tan

2
1

2

1 










 











 , 1 < x < 1, x  0, is 
3

4
 , then is 

equal to ______ . 

Ans. (2) 

Sol. tan–1









 2x1

x2
 + cot–1













 
x2

x1 2

 = 
3


  (x = tan   tan–1x = ) 

       






 



44

 

 tan–1(tan 2) + cot–1(cot 2) = 
3


         …..(i) (–/2 < 2 < /2) 

  

Case-I: 0 < 2 < 
2


 

2 + 2 = 
3


 

  = 
12


 

 tan–1x = 
12


 

 x = tan
12


 

 Case-II : 02
2




  

 2 +  + 2 = 
3


 

 4 = – 
3

2
 

  = – 
6


 

 x = tan 





 


6
 

 Sum = tan 





 
12

 – tan 





 

6
 =  32   – 

3

1
 = 

3

1332 
 

 = 









3

4
2  

   = 2 
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86. Let x and y be distinct integers where 1  x  25 and 1  y  25. Then, the number of ways of choosing x 

and y, such that x + y is divisible by 5, is _______ . 

Ans. (120) 

Sol. we divides numbers 1 x 25, 1 y 25, x N in to following five groups  

Ist   IInd  IIIrd  IVth  Vth 

 1  2  3  4  5 

 6  7  8  9  10 

 11  12  13  14  15 

 16  17  18  19  20 

 21  22  23  24  25 

 x + y is divisible by 5 if   xIst and y IVth   5C1 × 5C1 = 25  

xIInd and y IIIrd  5C1 × 5C1 = 25  

xIIIrd and y IInd  5C1 × 5C1 = 25 

xIVth and yIst   5C1 × 5C1 = 25 

xVth and y Vth   5C2 × 2 = 20    

 Total  = 120  

 
 

87. Let A1, A2, A3 be the three A. P. with the common difference d and having their first terms as A, A+1, A+2, 

respectively. Let a, b, c be the 7th, 9th, 17th terms of A1, A2, A3, respectively such that  

070

117c

117b2

17a

 .  If a = 29, the sum of first 20 terms of an AP whose first term is c–a–b and common 

difference is 
12

d
, is equal to _____ . 

Ans. (495) 

Sol.  A + 6 d = a ____ (1) 

 A + 1 + 8 d = b _____ (2) 

 A + 2 + 16 d = c _____ (3) 

 Now  

 070

117c

117b2

17a

   

  c - 2b = 7 

 Using equation (2) & (3) , we get A = –7 

 Now a = – 7 + 6d = 29  d = 6 

 Now first term = c–a–b = 20 and common difference = 
12

d
= 1/2 and the sum of first 20 terms of an  

AP = 495 
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88. Let S = {1, 2, 3, 5, 7, 10, 11}. The number of non-empty subsets of S that have the sum of all elements a 

multiple of 3, is _______ . 

Ans. (43) 

Sol. S = {1, 2, 3, 5, 7, 10, 11}  

{3} multiple of 3 = 3 k group   

 {1 , 7, 10} = 3k+1 group 

{2, 5 , 11}= 3k+2 group 

Number of sub set  

= (one elements)  (two elements)+(there elements)+(four elements)+(five elements) +(6 elements) + 

(7 elements) 

= 1c1 + (3c1. 3c1) + (3c3 + 3c3 +1c1.3c1.3c1) + (3c3 .1c1+ 3c3 .1c1.+3c2. 3c2) + (1c1 .3c2. 3c2) +(3c3 .3c3) + (1c1.
3c3 .3c3) 

= 1+9+11+11+9+1 + 1 = 43 

 

89. The constant term in the expansion of 

5
2

7
x3

x

1
x2 







   is _______ . 

Ans. (1080) 

Sol. General term = 
!r!r!r

!5

321

      3r22r71r x3xx2 
  

 3r22r71r3r1r

321

)x()3()2(
!r!r!r

!5   

 r1 – 7r2 + 2r3 = 0 and r1 + r2 + r3 = 5 

r1 = 1, r2 = 1  r3 = 3 

 Hence the term independent of 'x' = 5 4 2 33 = –13720 

 

90. Let 














   213.

2

5
log)139(log:S 42

2
42

2 . Then the maximum value of  for which the 

equation x2 – 2  











sa

2

2

sa

01xa  has real roots, is ______ . 

Ans. (25) 

Sol.  















   213.
2

5
log139log:S 42

2
42

2  

   213.
2

5
log139log 42

2
42

2 






    

  2

49
2

5

139
log

2

42

2 

























 

 






   19
2

5
4139 242  

 4109139 2)2(2    

 92 – 10y + 9 = 0   [where y = 9 –2  

 (y – 9) (y – 1) = 0 



  | JEE (Main) 2023 | DATE : 25-01-2023 (SHIFT-1) | PAPER-1 | OFFICIAL BASED | MATHEMATICS 
 

Resonance Eduventures Ltd.
Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)  -  324005 

Ph. No.: +91-744-2777777, 2777700 | FAX No. : +91-022-39167222 

To Know more :  sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029 

 

This solution was download from Resonance JEE (main) 2023 Solution portal  
 

 

PAGE # 16 

7340010333

 y = 9    or  y = 1 

 9 – 2 = 9    or   9–2 = 1 

so  = 2, 3 

 s = {2, 3} 

Now 

 x2 – 2 

2

s












 x +  2
s

1


   = 0 

 x2 – 50x + 25  = 0  

 for real roots 

 D  0 

 502 – 100   0   [D = b2 – 4ac] 

 2500 – 100   0 

 25 –   0 

   25 

 max = 25   
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