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FINAL JEE(Advanced) EXAMINATION – 2023 

(Held On Sunday 04
th

 June, 2023) 

PAPER-1 SOLUTION  

PHYSICS 

SECTION-1  

 

1. Ans. (A,C,D) 

Sol. 

 

h1 

h 

3h 
g 

x 

z  

 

 
v1 

d 

 

 
1

ˆ ˆv 2gh i 2g3h k   

 
1ˆ ˆv 2gh i 2g3h k
3

    

 ˆ ˆ2gh i 2gh k   

 
2g3h

tan 3
2gh

     = 60° 
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1y

1

v 2gh
h h

2g 2g
    

 
x

2 3h
d v t 2gh
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6h

2gh 2 3h
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1

d
2 3

h
  

2. Ans. (A,C,D) 

Sol.  

A 

e 
r1 r2 

i =B 

Blue 
 

B B
tan 3     

i = B = 60° 

®



 

 2 

1
1sin60 3sin r   

r1 = 30° 

r1 + r2 = A 

 = (i + e) – A 

60° = 60° + e – A 

e = A 

2
3sin r 1sine  

3 sin(A 30) sin A   

Solving 

A = 60° 

 e = 60° 

For red light 

min
A

sin
2

2
A

sin
2

  
 
     

3. Ans. (A,B,C,D) 

Sol. 

 

15V R I 

V O 

5V 1 1A 

I
1 

3
 

 

 By writing voltage drop across 1 

  0 + 5 + 1 × 1 = V 

  V = 6 

  Similarly across R  

 0 + 15 – I × R = 6 

 IR = 9 

 across 3 

  6 – 3 I1 = 0 

  I1 = 2A 

 Hence option (B) is correct  
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  I = 1 + 2  (by KCL) 

  I = 3 

  IR = 9 

  R = 3 

 Option (A) is correct 

  

 

eq = 6V req=0.6



C = 2µF 
3 

 

 

15 5 0

33 1 3 10 6V
1 1 1 5

3 1 3

 

    

 

 

 qmax = 2 × 6 = 12µC 

 
t

6
i e

3.6


  

 
15 7.2 5

e e 0.6A
3 7.2 3

     

 

SECTION-2  

4. Ans. (A) 

Sol. 

 

v 
u 
m 

M,L  

 

 Applying angular momentum conservation about hinge 

 
2L L ML

mv 0 mv
2 2 3

       ….(i) 

 Also from eq. of restitution 

®



 

 4 

 

L
V

L2e 1 u V
u 2

 

        ….(ii) 

 Solving (i) & (ii) 

 6.98   rad/sec & v = 4.30 m/s 

 Hence option (A) 

5. Ans. (B) 

Sol. In t = 10 sec volume of liquid is 

 V = 2500 cc 

 
2500

h 10cm
50 5

 


 

 d 0
d

A k
C

d


  

 
2 2

0
02

50 10 10 10 3
3

5 10

 



    
  


 

 
2 2

a 0 0
a 02

A 50 10 40 10
C 4

d 5 10

 



    
   


 

 C = Ca + Cd = 70 

 = 7 × 9 × 10
–12

 = 63 Pf 

6. Ans. (A) 

Sol. 

 

(T
A
, 5V

0
) P 

(T
f
, 5V

0
) 

V 

(T
B
, 5V

0
) 

 

 
1 1

A 0 f 0
T V T (5V )   

 
1A A

f B

T T
5

T T

   

7. Ans. (A) 

Sol. 

 

hQ 

hP 

R E 

P 

Q 

 

®
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Q
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24 9 3
h R R R R

15 15 5
     

 

SECTION-3  

8. Ans. (3) 

Sol. n = 4 n = 3 

 –1.51Z
2
eV  –0.85 Z

2
 eV 

 E = E4 – E3 = 0.66 Z
2
 eV 

 Kmax = E – W 

 0.66 Z
2
  1.95 + 4 = 5.95 

 
2 hc 1240

W 0.66Z 1.95
310

   


 

  Z = 3 

9. Ans. (80 or 150 or 220) 

Sol. 

 

20 cm 

L M1 M2 

S 
10 cm (d-10)cm 10cm  

 Two cases are possible if I
st
 refraction on lens : 

 Since object is at focus  light will become parallel. 

®
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 I
st
 reflection at M1 :- 

 Light is parallel  Image will be at focus. 

 II
nd

 refraction from L :- 

 u = – (d – 10) 

 f = 10 cm 

 
1 1 1

v f
 


 

 
1 1 1

v d 10 10
 


 

 
 

1 1 1

v 10 d 10
 


 … (i) 

 This v will be object for M2, and image should be at 10 cm 

 
1

1 1 1

v f
 


  

 
 

1 1 1

20 v 10 12
   


 

 
1 1 1

12 10 20 v
 


 

 
2 1

120 20 v
 


 

 20 – v = –60 

 v = 80 cm 

 From equation (i) 

 
1 1 1

80 10 d 10
 


 

 
1 1 1

d 10 10 80
 


 

 
1 80 10 70

d 10 800 800


 


 

 
80 80 150

d 10 d 10
7 7 7

       

 n 150  

 Case-2: If 1
st
 reflection on mirror m2 

 

 

 

20 cm 

L M1 M2 

S 

d 10cm  
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 For m2  

 
1

1 1 1

V 10 12
 

 
 

 V1 = 60 cm 

 Then refraction on lens L 

 u2 =–80 cm 

 
2

1 1 1

V 60 10
 


 

 2

80
V

7
  

 Then reflection on m2 

 Either V2 is at centre (normal incidence) 

 
80

d 20
7

   

 
220

d
7

  

 
n 220

7 7
 , 

  n 220  

 V2 is at pole of m2 

 
80

d 0
7

   

 
80

d
7

  

 
n 80

7 7
  

 n 80  

10. Ans. (1) 

Sol. u = 10 ± 0.1 cm, v = 20 ± 0.2 cm 

 
2 2 2

1 1 1 1 1 1
dv du df

v u f v u f
       

 
1 1 1 1 3 20

f cm
20 10 f f 20 3

       

 
 

 
 

 2 2

1 1 9
0.2 0.1 df

40020 10
    

®
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1 400 400

df 0.2 0.1
9 400 100

 
    

 
 

  
1 0.6

df 0.2 0.4 df
9 9

     

 
df 0.6 3 1

f 9 20 100
    

 % error = 1 % 

Sol. 
1 1 1

V U f
  ;  

1 1 1

20 10 f
    

 
2 2 2

1 dU df
dv

V u f
     

1 2 1

20 f


 ; 

20
f

3
  

 
0.1 0.2 f%

100 400 f
   

 
0.4 0.2 f

20400
f

3

 


 
 
 

 

 
0.6 20 f

400 3 f

 



 

 
1 f

100 f


  

 % change in f is 1% 

 

11. Ans. (121) 

Sol. At constant pressure 

 W = nRT = 66 

 U = n(CV)mixT 

   1 21 V 2 V

V mix
1 2

n C n C
C

n n





 

  V mix

3 5
2 R 1 R

2 2C
3

  

  

  V mix

11
C R

6
  

  
11

U nR T
6

    

 
11

U 66 121J
6

     

®
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12. Ans. (40) 

Sol. 

 

x 

y 

4m 

1.6m 
60cm/s 

 

4 1.6

y y x



   

4y – 4x = 1.6y 

2.4 y = 4x 

X = 0.6y 

 
dx dy

0.6
dt dt

   

dy
60 0.6

dt
   

dy
100cm / s

dt
   

Speed of tip of person’s 

Shadow w.r.t person = 100 – 60 = 40 cm/s 

13. Ans. (10) 

Sol. 

 
20gm 30gm 

g 

6cm 4cm 

CM 

 

 
2 I

T 2
C


  


 

 
C

I
    

 Where I = moment of inertia 

 I = (30) (4)
2
 + (20) (6)

2
 

 = 1200 gm-cm
2
 

 = 1.2 × 10
–4

 kg-m
2
 

 
8

4

1.2 10

1.2 10






  


 

 410    

  = (10
–2

) 

 n × 10
–3

 = 10
–2

  n = 10 

 

®
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SECTION-4  

 

14. Ans. (A) 

Sol. 1 2

1 2

A A 4 0 0

Z Z 1 2 2 1 3 1
Z Y N He N e N e


     

 Conservation of charge 

 Z1 = Z2 + 2 N1 + N2 – N3 … (i) 

 Conservation of nucleons. 

 A1 = A2 + 4N1 

 1 2
1

A A
N

4


   … (ii)  

 From (i) and (ii) 

 1 2
2 3 1 2

A A
N N Z Z

2

 
     

 
 

 (P) 
238 234

92 91
U Pa  

  1

238 234
N 1 1

4


     

   2 3

4
N N 92 91 1 1

2

 
        

 
 

 (Q) 
214 210

82 82
Pb Pb  

  1

214 210
N 1 1

4


     

   2 3

4
N N 82 82 2 2

2

 
        

 
 

 (R) 210 206

81 82
T Pb  

  1

210 206
N 1 1

4


     

   2 3

4
N N 81 83 3 3

2

         

 (S) 
228 224

91 88
Pa Ra  

  1

228 224
N 1

4


    

   2 3

4
N N 91 88 1

2

       

15. Ans. (C) 

Sol.  For option (P) temperature is minimum hence m will be maximum 
D

d


     will also be 

maximum 

®
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  For option (Q) T = 3000 

  
3b 2.9 10

m
T 30000


    

  
62.9

m 10
3

    

  = 0.96 × 10
–6

 

  = 966.6 nm 

  P3000 = 6A (3000)
4
 

  P6000 = 6A (6000)
4
 

  

4

3000

6000

P 1 1

P 2 16

 
  

 
 

  3000 6000

1
P P

16
  

  Q – 4 

  For (R) T = 5000 K 

  
3

6

3

2.9 10
m 0.58 10

5 10




   


 

  = 580 nm 

  Visible to human eyes 

  R – 2 

  For (S) T = 10,000  maximum 

  Hence (3) is wrong as it has minimum (m) 

16. Ans. (B) 

Sol. V = 45 sin t, L = 50 mH 

 5

0 2 2 10

0

1 1 1
10 rad / s C

L 5 10 10LC


     
  

 

 = 2 × 10
–9

 F 

 0

45
I

R
  

  = 8 × 10
4
 rad/s = 0.8 0 

 0
0

I
I 0.05I Z 20R

20
     

 
4 2

L
X 8 10 5 10 4k        

®
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5

C 4 9

1 1 25
X 10 k

8 10 2 10 16 4
     

  
 

  
22 2

C L
Z R X X    

 

2

2 2 9
400R R k

4

 
   

 
 

 

9
k

9 9004R k
80 8399



      

 0
0

V 45 8 8
I A 0.4A 400mA

R 900 20


      

 
2

6

9

1 L 8 5 10 8
Q 25 10

R C 900 2 10 900






   


 

 
8

Q 5000 44.4
900

    

 
5

0 0 10
Q

Q 44.4

 
    


 = 2250.0 

 
2 2 2

2

max 0 2

45 45 45
P I R R 8 18.4W

R R 900
        

17. Ans. (D) 

Sol. From force equation  

 
mdv

mg Bi
dt

   

 
BBi mdv

mg
R dt

    

 
2 2 2 2

mgR mR dv
v

B B dt
   

 

t v2 2

t 0 0
2 2

B dv
dt

mgRmR
v

B



 

 
 

   

 Now 
3

2 2

mgR 20 10 10 10
2

1B
16

16
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 And 
2 2

3

1
16

B 116 5
mR 20 10 10 0.2



  
 

 

  
v

0
5t n 2 v       

 
2 v

5t n
v

 
   

 
 

  v = 2 (1 – e
–5t

) 

 At t = 0.2 sec v = 2 (1 – e
–5 × 0.2

) 

   v = 2 (1 – 0.4) 

   v = 1.2 m/s 

 (P) Now at t = 0.2 sec 

  The magnitude of the induced emf = E = Bv 

  
1

4 1.2 1.2Volt
4

     

 (Q) At t = 0.2 sec, the magnitude of magnetic force = BIsin 

  
B v

B sin 90
R

      

  

1 1
4 4 1.3

4 4

10

   

  = 0.12 Newton 

 (R) At t = 0.2 sec, the power dissipated as heat 

  
2

2 v 1.2 1.2
P i R

R 10


    

  P = 0.144 watt 

 (S) Magnitude of terminal velocity  

  At terminal velocity, the net force become zero 

   mg = Bi 

  t
B v

mg B
R

    

  
3

T 2 2

mgR 20 10 10 10
v

1B
16

16

  
  



 

  vT = 2 m/s 

  Hence, Answer is (D) 

®


