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HSEB [Science] Model Question Sets 

Time: 3:00 hrs           Grade XII                               Full Marks: 75 
Subject: Physics           Set-I                Pass Marks: 30 
S. Code: 210 
Candidates are required to give their answer in their own words as far as practicable.  
The figures in the margin indicate full marks. 

Group ‘A’ 
 

 1. Answer, in brief, any four questions:                                                               [4×2=8] 
a. A wire is stretched to double its length. Will its resistivity change? 
b. Why is Sb-Bi thermocouple preferred? 
c. A voltameter measures current more accurately than an ammeter, why? 
d. What is the work done by magnetic field on a charge particle moving through it? 
e. If a charge particle is projected perpendicular to a magnetic field, what happens to 

its, speed and magnitude of force? 
f. What is the significance of the area enclosed by the hysteresis loop of a 

ferromagnetic material? 
 2. Answer, in brief, any four questions:                                                               [4×2=8] 

a. Why is the light produced by electric discharge in gases at how pressure? 
b. Can a hydrogen atom absorb a photon of energy greater than the binding energy of 

the atom? 
c. What is the relation between penetrating powers of x-rays with their wavelength? 
d. What is carbon dating? 
e. How can you say that proton contains three quarks up, and down (uud)? 
f. What is black hole? Why it is called so? 

 3. Answer, in brief, any one question:                                                                  [1×2=2]                                                                  
a. Although the density of solid is high, the velocity of sound is greater in solids, 

expalin. 
b. Why string instruments are provided with hollow boxes? 

 4. Answer, in brief, any one question:                                                                  [1×2=2] 
a. Distinguish between interference and diffraction. 
b. Polarization is a convincing proof of transverse nature of wave. Comment on this 

statement. 
Group ‘B’ 

 5. Answer any three questions:                                                                           [3×4=12]                                                                                 
a. State Joule's laws of heating. How these laws may be verified experimentally? 
b. Obtain an expression for the torque acting on a rectangular coil in a uniform 

magnetic field and also define magnetic moment. 
c. Describe the theory and working of a.c. generator. 
d. A capacitor and a resistor are connected in series to an a.c. source. For this circuit, 

derive and expression for the impedence and the phase angle by which the voltage 
lags the current. 
 
 

  
 

6. Answer any three questions:                                                                           [3×4=12] 
a. What do you mean by binding energy? Explain the stability of nuclei on the basis 

of binding energy curve. 
b. How is the electronic change determined by Millikan's oil drop experiment? 
c. What is n-p-n transistor? Explain the common emitter characteristics of n-p-n 

transistor. 
d. What is energy crisis? What is its remedy? 

 7. Answer any one question:                                                                                 [1×4=4] 
a. Describe the resonance tube experiment to determine the velocity of sound and end 

correction of the resonance tube. 
b. Explain how beats are produced by two notes sounding together Obtain and 

expression for the number of beats per second. 
8. Answer any one question:                                                                             [1×4=4] 

a. Show that in Young's double slit experiment, widths of dark and bright fringe are 
equal. 

b. Describe Focault's method to determine the speed of light. 
 

Group ‘C’ 
 

9. Answer any two numerical questions:                                                              [2×4=8] 
   (a) A galvanometer can bear maximum current of 25 mA and a resistance 5 Ω. Find  

suitable resistance to convert it into 
I. a voltmeter of range 0-2V 

II.  an ammeter of range 0-10Amp. 
  (b) Calculate the charge needed to deposit 2g of oxygen in the electrolysis of water. 

(Relative molecular mass of oxygen is 32, Faraday constant (F) is 96500 c/mol) 
  (c) An iron cored coil of an inductance 3H and a resistance of 50Ω is connected in a 

series with a resistor of 550Ω and a 100V, 50Hz ac supply. Find the current flowing 
in the circuit and the voltage across the coil. 

10. Answer any two numerical questions:                                                            [2×4=8] 
a. A UV light of 400nm strikes a cesium surface of work function 1.9eV. Find the 

velocity of electron emitted from the cesium surface.(me=1.9×10-

31kg,c=3×108m/s and plank's constant =6.6×10-34Js) 
b. Obtain the de Broglie wavelength of neutron of kinetic energy 150eV.( mass of 

neutron=1.675×10-27 kg ) 
c. X-rays of wavelength 0.36 A0 are diffracted by a Bragg’s crystal spectrograph at 

a glancing angle of 4.80. Find the spacing of the atomic planes in the crystal.  
11. A train sounds its whistle as it approaches and leaves a railway crossing. An observer 

at the crossing measures a frequency of 219 Hz as the train approaches and a 
frequency of 184Hz as the train leaves. The speed of sound is 340 m/s. Find the speed 
of the train and the frequency of  the whistle.                                                         [4] 

12. Monochromatic light of distant source is incident on a slit 0.75 mm wide. On a screen 
2 m away, the distance from the central maxima of diffraction pattern to the first 
minima is measured to be 1.35 mm.  Calculate the wavelength of light.   [3] 

 
***Best of Luck*** 
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HSEB [Science] Model Question Sets 

Time: 3:00 hrs           Grade XII                                       Full Marks: 75 
Subject: Physics           Set-II                        Pass Marks: 30 
S. Code: 210 
Candidates are required to give their answer in their own words as far as practicable.  The 
figures in the margin indicate full marks. 

Group ‘A’ 
 1. Answer, in brief, any four questions:                                                                        [4×2=8] 

a. Standard resistance is made up alloy like magnin  and nichrome. Why? 
b. How does the Peltier's effect differ from Joule's heating effect of current?    
c. Define neutral temperature and inversion temperature. How are they related? 
d. Choke coil allows d.c. but blocks a.c. Explain why? 
e. Does lenz’s law voilets law of conservation of energy? Expain. 
f. A ferromagnetic substance becomes paramagnetic above curie tempreture, why? 

 2. Answer, in brief, any four questions:                                                                       [4×2=8] 
a. Millikan's experiment cannot be performed with bigger drops, why? 
b. How does the forbidden energy gap of an intrinsic semiconductor vary with increase in 

temperature? 
c. The ionization energy of hydrogen atom is 13.6 eV. What does this mean? 
d. The mass of nucleus is less than the sum of the rest masses of its separated nucleons, 

why? 
e. How does the mass number and atomic number change in α-decay? 
f. What are the effects of pollution in living organism? 

 3. Answer, in brief, any one question:        [1×2=2]                                                                  
a. How can you distinguish a person without seeing him? 

Some time the glasses of the window of a house are founb. d to be shattered, when larg
sounding body like aeroplane  passes near by the houses. Explain how. 

wer, in brief, 

e 

4. Ans any one question:     [1×
o be close to each other for the pro u

2=2] 

B’

a. Why have the two sources of light t  of good d ction
interference pattern?  

b. Why are longitudinal waves not polarized? 
 

Group ‘  
5. Answer any three questions:     [3×4=12]                            

6. A

                                                     
a. What is Hall effect? Obtain a

tiometer? 
n ex ltage. 

b. Define e.m.f. of a cell. How the e.m.f. of two cells is are co
pression for Hall vo

mpared by poten
c. How is a galvanometer converted into an ammeter and a voltmeter? Explain. 

ting in d. What is induced e.m.f.? Obtain an expression for imduced e.m.f. in a coil rota
magnetic field. 

nswer any three questions:                                                                                      [3×4=12] 

  

. Answer any one

a. How is an n-p-n transistor formed? Discuss input and output characteristics of the 
transistor in C.E. configuration. 

b. State Bohr's postulates and hence derive and expression for the radius of nth orbit of 
hydrogen like atom. 

c. Define the terms half life and decay constant and hence relate them. 
d. Explain how Universe expands. Explain Hubble’s law.  

 
 
7  question:                                                                             [1×4=4] 

 
8. A

a. What are beats? Derive an expression for the beat frequency. 
What is Doppler’s effect? Derive an expression for apparent frequencyb. nd when 
source is moving towards stationary observer. 

 of sou

nswer any one question:                                                                               [1×4=4] 
State Huygen’s principle. On the basis of Huygen’s principle, prove Snell’s law. 
What is diffraction of light? Describe

a. 
b.  the diffraction of light at a sing e t and find the l sli

condition for secondary maxima and minima. 
 

Group ‘C’ 
er any two9 n. A sw  numerical questions:                                          [2×4=8] 

a. A metal aircraft with a wing span of 40m flies with a speed 1000km/hrs in a direction 
due east at constant altitude in a region of the northern hemisphere where the ho
component of the earth’s magnetic field s 1.

rizontal 
6×10-5T and the angle of dip is 410. Find 

the potential difference develope ips of the wi
 i

d between the t ngs. 
a 2cm² place n
e solenoid changes ste ily 

from 2A to 4A in 0.1 second, what is the induced voltage in the loop, while the current 
is changing? 
An iron cored coil of an inductance 2H and a resistance of 50Ω is connected in a series 
with a resistor of 950Ω and a 220V, 50Hz ac supply. Find the current flowing in the 
circuit and the voltage across the coil. 

b. A long solenoid with 15 turns per cm has a small loop of are d i side, 
normal to the axis of the solenoid. If the current carried by th ad

c. 

An wer 10. s any two numerical questions:       [2×4=8] 
A beam of electrons moving with a velocity of 107m/s, enters midway between two 
horizontal parallel plates in a direction parallel to the plates. Each plate is 5cm long. 
These plates are kept 2cm apart and a potential difference of 90V is ap

a. 

plied between 
them. Calculate the velocity of the electron beam with which it just grazes the edge of 
the positive plates. (e/m=1.8×1011c/kg) 

 The maximum kinetic energy of the electrons emitted from a metallic surface isb.  

 
11.  R

i
 

12. 
bea
of 9 of refraction of glass?  (Refractive index for water 
is 1.33)       [3] 

1.6×10-19J when the frequency of th . alculate the e incident radiation is 7.5×1014 Hz C
minimum frequency of radiation for which electrons will be emitted. Assume that 
plank's constant =6.6×10-34Js. 
The energy liberated in a fission of single Uranium-235 atom is 3.2×10-11J.Calculate 
the power production corresponding to the fission of 1kg of uranium per day. 
(Avogadro constant=6×1023mole-1) 

c. 

esonance was observer with an air column when its length was 16cm and again when it 
 50cm. If the frequency of the tuning fork is 512Hz, calculate the velocity of sound and 
nd correction.                   [4] 

was
ts e

Light travelling in water strikes a glass plate at an angle of incidence of 53˚, part of the 
m is refracted and part is reflected. If the refracted and reflected portions make an angle 
0˚ with each other, what is the index 

***Best of Luck*** 
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