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SENIOR SECONDARY EXAMINATION, 2023 

PHYSICS  

 

Time Allowed : 3 hr, 15 Min.                  Maximum Marks : 56 
 

 

 GENERAL INSTRUCTIONS TO THE EXAMINEES : 

1. Candidate must write first his / her Roll No. on the question paper compulsorily. 

2. All the questions are compulsory.  

3. Write the answer to all questions in the given answer-book only. 

4. For questions having more than one part, the answers to those parts are to be written together in 

continuity. 

5. If there is any error/difference/contradiction in Hindi & English versions of the question paper, the question 

of Hindi version should be treated valid. 

6. Write down the serial number of the question before attempting it. 

7. There are internal choices in Question Nos. 19 & 20. 

 
 

   

SECTION A 
 

1. Choose the correct answer from multiple choice questions (i to ix) and write in given answer book. 

(i) The SI value of permittivity of free space or vacuum is -      [1] 

 (A) 9 × 109 Nm2 C–2    (B) 9 × 10–9 Nm2C–2 

 (C) 8.854 × 10–12 C2N–1m–2  (D) 8.854 × 10+12C2N–1 m–2    

 

(ii) Tolerance (%) for colour coded resistor in the following figure will be:    [1] 

 

 

 (A) 10%  (B) 5%   (C) 20%  (D) 15% 
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(iii)  Curie temperature of iron is         [1] 

 (A) 1043K  (B) 1143K  (C) 893K  (D) 317K 
 

(iv) Frequency of electric current of alternating current I = 200 sin 






 


6
t60  will be    [1] 

 (A) 120 Hz  (B) 60 Hz  (C) 90 Hz   (D) 30 Hz 
 

(v) Communication frequency band range for FM broadcast is -     [1] 

 

 (A) 530 – 1710 MHz (B) 540 – 890 MHz  (C) 88 –108 MHz  (D) 54 – 85 MHz 
 

 (vi) What will be the focal length of a convex lens whose power is +2.5D ?    [1] 

 (A) 50 cm  (B) 25 cm  (C) 250 cm  (D) 40 cm 
 

 (vii) The path difference equivalent to 4 phase difference is - 

 (A) 8   (B) 2   (C) 6   (D) 4
 

 (viii) De-Broglie wavelength associated with an electron, accelerated through a potential difference of 100 volt 

is 

 (A) 12.27 nm   (B) 1.227 nm  (C) 0.1227 nm   (D) 122.7 nm  [1] 
 

 (ix) The output (Y) of the logic circuit shown in the figure will be     [1] 

 

 

 (A) Y = A+B  (B) Y = BA    (C) Y = A.B  (D) Y = B.A   
 

 

2. Fill in the blanks (i) to (iv) 

(i)   A uniformly charged thin spherical shell has an electric field at all points ___________inside it.  [1] 

 

(ii)   On increasing the temperature, the resistivity of semiconductors is ____________.  [1] 

 

(iii)  The force between two parallel current carrying conductor is________ .    [1] 
 

(iv)  In the primary rainbow, light is refracted __________and internally reflected________ .  [1] 
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3. Give the answer of the following questions (i to viii) in one line: 
 

(i) Show the electric field lines due to a single positive charge (q > 0).`    [1] 
 

(ii) Write the value of electric field due to an electric dipole at a point on its axis.   [1] 

(iii)  Write two characteristics of a material to produce a permanent magnet.    [1] 
 

(iv)  Select two paramagnetic material from the following:     [1/2+1/2=1] 

 Sodium (Na), Bismuth (Bi), Copper (Cu), Aluminum (AI), Lead (Pb) 
 

(v)  Write the name of electromagnetic wave produced by vacuum tube magnetron.   [1] 
 

(vi)  The radius of curvature of a concave mirror is 28cm, its focal length will be?   [1] 
 

(vii)  Write the formula which shows the relation between fresnel distance wavelength of light and size of    

aperture.           [1] 
 

(viii) Write name of majority charge carriers and minority charge carries in p-type semiconductor. [1] 

  

SECTION B 
 

4. Calculate the electric potential at a point due to a charge of 2 x 10–9 C located 9 x 10–4 m away from it. 

             [11/2] 
 

5. Find the expression for electric potential energy of a system of three point charges.  [11/2] 
 

6. Current in a circuit falls from 5.0A to 1.0A in 0.1s. If an average e.m.f. of 200V induced. Give an estimate 

of the self-inductance of the circuit.        [11/2] 
 

7. Write statement for electromagnetic induction              [3/4 +3/4 = 11/2] 

 (i) Faraday's law   (ii) Lenz's law 
 

8. Find out value of power factor for following circuit              [3/4 +3/4 = 11/2] 

 (i) Purely capacitive circuit  (ii) Series LCR resonance circuit 
 

9. Describe any three energy losses in transformers. How these can be minimized explain?  [11/2] 
 

10. Define the following in photoelectric effect phenomenon               [3/4 +3/4 = 11/2] 

 (i) work function   (ii) stopping potential 
 

11. If the work function of caesium metal is 2.14 eV then find its threshold frequency in Hz.   [11/2] 
 

12. The total energy of the electron in the ground state of Hydrogen atom is –13.6eV. Find the kinetic energy 

and potential energy of electron in this state.               [3/4 +3/4 = 11/2] 
 

13. (i) Write two drawbacks of Rutherford's atomic model.                 [1 +1/2 = 11/2] 

 (ii) Name the series of the hydrogen spectrum whose lines fall in the visible region 
 

14. Write the law of radioactive decay. The decay constant of a radioactive substance is 0.693 per minute. 

Calculate its half-life time in minute.                   [1/2 +1 = 11/2] 
 

15. Define the following.           [1/2 +1/2 +1/2 = 11/2] 

 (i) nuclear fusion 

 (ii) nuclear fission 

 (iii) mass defect 
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SECTION C 

 

16. Drawing a labelled circuit diagram of Wheat stone bridge, derive condition for zero deflection in the bridge.

           [1 + 2 = 3] 

 

17. Obtain an expression for magnetic field on the axis of current carrying very long solenoid by Ampere's 

circuital law. Draw necessary diagram.       [2 +1 = 3] 

 

18. To produce interference fringe pattern, draw a necessary diagram of young's double slit experiment. 

Derive an expression of fringe width for bright fringes. 

 

 

SECTION D 

 

19. Draw a ray diagram for image formation by concave mirror and establish a relation between object 

distance (u), image distance (v) and focal length (f).      [1 + 3 = 3] 

 

OR 

 

 Draw a ray diagram of light passing through a triangular glass prism. If prism  [1 + 3 = 3] 

 angle is A then deduce the relation  = 















 

2

A
sin

2

mA
sin

 

 (where = refractive index of substance of prism and m = minimum deviation) 

  

20. What is rectification? Draw the circuit diagram of full wave rectifier and explain its working. Show the input 

ac voltage and output voltage waveforms from the rectifier circuit.  
2

1

2

1

2

1
11

2

1
  

OR 

 What is intrinsic semiconductor? Explain the processes of p-n junction formation with necessary diagram 

 Draw the symbol of the following diodes 

 (i) Zener diode 

 (ii) p-n junction diode  
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