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Visva-Bharati 
Syllabus for class - XI 

Subject – Physics (Elective) 
 

Preamble: 
1) The curriculum will bridge the gap between secondary and graduate level education.  
2) The curriculum is structured in a variety of units, which are structured in such a way that 
the traditional curriculum is capable of gradually improve the understanding and scientific 
thinking of the students.  
3) Modern and practical subjects are incorporated in the curriculum so that the students are 
exposed to appropriate science and technology concepts as per the needs of the society.  
4) The curriculum has been developed in alignment with the national and international level 
curriculum.  
Hope students will benefit from this course. 
 
Outcome:  
1) Student will learn the basic principles of Physics and able to solve various problems with 
that concept.  
2) Student will able to analyze the basic relationship of natural and practical phenomenon. 
3) Student will be able to apply practical knowledge and analysis to solve the problems.  
4) Advance concepts in Physics will be cleared so that students are able to choose their 
preferred subjects in the next higher education. 
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Visva-Bharati 
Class – XI (Semester - I) 

Subject – Physics  
Total Credit – 3.5 (Theory credit - 2.5+ Practical credit -1)   

Credit Hour – 105 (Theory – 75 Hours + Practical - 30 Hours) 
[One Credit = 30 Hours] 

Full Marks – 50 (Theory marks – 37, Practical marks – 13) 
Theory (Hall) – 30 marks, Theory (Internal) - 07 marks 

Practical (Hall) – 10 marks, Practical (Internal) - 03 marks 
 

Objectives & Learning Outcomes 
 

Structured Learning:  
 The total curriculum is divided into two semesters for reducing the pressure of 

the learner as well as to focus on the scientific knowledge, understanding and 
application oriented leaning at the higher secondary level.  

Understanding Skills: 
 Students must learn to ask questions like ‘why’, ‘how’, and ‘how do we know 

it’. 
 The curriculum is structured in a variety of units, which are structured in such a 

way that the traditional curriculum is capable of gradually improving the 
understanding and scientific thinking of the students. 

Reducing exam phobia: 
 Spreading out the evaluation process may help them to get rid of the exam 

phobia. 
Learning outcomes:  

 Basic concepts of principles and laws of Physics can be assimilated by the 
students rather than rote memorizations as they are approaching higher 
education. 

 The students can explain the natural phenomena related to Physics occurring 
around them. 

 Students can acquire the knowledge of Physical worlds and measurement,  
Kinematics, Laws of motion, Work, Energy and Power, Motion of system of 
Particles and Rigid Body, Gravitation. 

 Students will acquire experimental skills in the context of the above topics. 
Emphasis on Indian Knowledge system: 

 According to Gurudev Rabindranath Tagore’s philosophyof education and IKS, 
curriculum should prepare the student for global citizenship rather than to limit 
them within national boundaries. Science Education should help students to 
develop a strong ethical foundation. 

 In practical classes students will acquire the ability of cooperation with others 
and a collaborative mindset will be developed by group activities. 

 To stimulate the students in scientific research based thinking.  
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Class- XI 

Semester – I (Theory Part) 
(Theory Part: Annual - 30 marks, Internal - 7 marks = 37) 

Unit – 1(Physical world and measurement) 
Unit – 2 (Kinematics) 

Unit – 3 (Laws of motion) 
Unit – 4 (Work, Energy and Power) 

Unit – 5 (Motion of System of Particles and Rigid Body) 
Unit – 6 (Gravitation) 

 

Pattern of marks distribution 
Question No. 1 is Compulsory 

Short Answer Type Question: 1 mark x 10 = 10 
Question No. (2 - 7) (Attempt any four questions) 5 marks x 4 = 20 

Division of marks – (2+2+1=5) / (3+2=5) 
 

Semester – I (Practical Part) 
 (Annual - 10 marks, Internal - 3 marks = 13) 
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Class- XI 

Physics Theory Syllabus (Sem – I) 

Unit I: Physical World and Measurement (Periods 4) 

Physics - Scope and excitement; nature of physical laws; Physics, technology  
and society. 
Need for measurement: Units of measurement; systems of units; SI units, 
fundamental and derived units. Length, mass and time measurements; accuracy and 
precision of measuring instruments; errors in measurement; significant figures. 
Dimensions of physical quantities, dimensional analysis and its applications. 
 

Unit II: Kinematics (Periods 12) 

Frame of reference (inertial and non-inertial frames)., Motion in a straight line: 
Position-time graph, speed and velocity. 
Elementary concepts of differentiation and integration for describing motion. 
Uniform and non-uniform motion, average speed and instantaneous velocity. 
Uniformly accelerated motion, velocity--time and position-time graphs, relations for 
uniformly accelerated motion (graphical treatment). 
Scalar and vector quantities: Position and displacement vectors, general vectors and 
notation, equality of vectors, multiplication of vectors by a real number; addition 
and subtraction of vectors. Relative velocity. Unit vector; resolution of a vector in 
a plane - rectangular components. Scalar and Vector products of Vectors. 
Motion in a plane. Cases of uniform velocity and uniform acceleration - 
projectile motion. Uniform circular motion. 

 

Unit Ill: Laws of Motion (Periods 12) 

Intuitive concept of force. Inertia, Newton's first low of motion; momentum and 
Newton's second law of motion, impulse; Newton's third low of motion. Law of 
conservation of linear momentum and its applications. Equilibrium of concurrent 
forces. Static and kinetic friction, laws of friction, rolling friction. 
Dynamics of uniform circular motion: Centripetal force, examples of circular 
motion (vehicle on level circular road, vehicle on banked road). 

 
Unit IV: Work, Energy and Power (Periods 5) 

Work done by a constant force and a variable force; kinetic energy, work-energy 
theorem, power. Motion of potential energy, potential energy of a spring, 
conservative forces; conservation of mechanical energy (kinetic and potential 
energies): non-conservative forces; motion in a vertical circle, elastic and inelastic 
collisions in one and two dimensions. 
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Unit V: Motion of System of Particles and Rigid Body (Periods 12) 
Centre of mass of a two-particle system, momentum conservation and centre of 
mass motion. Centre of mass of a rigid body; centre of mass of uniform rod. 
Moment of a force, torque, angular momentum, conservation of angular 
momentum with some examples. 
Equilibrium of rigid bodies, rigid body rotation and equation of rotational 
motion, comparison of linear and rotational motions; moment of inertia, radius of 
gyration. 
Values of   M.l. for simple geometrical objects (no derivation). Statement of 
parallel and perpendicular axes theorems and their applications. 

 
 

Unit VI: Gravitation (Periods 10) 
Kepler's laws of planetary motion. The universal law of gravitation. 
Acceleration due to gravity and its variation with altitude, depth and rotation of 
earth. Gravitational potential energy; gravitational potential. Escape velocity, 
orbital velocity of a satellite. Geostationary satellites. 

 

Physics Practical Syllabus (Sem – I) 

 (Student should attempt any three) 

1) To determine the volume of a wooden block by slide calipers. 
2) To measure the diameter and area of cross section of a given glass rod by screw gauge. 

3) To determine the thickness of a glass plate by spherometer. 
4)To find the coefficient of friction using an inclined plane. 
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Sample Question Paper  
Visva-Bharati 

Class – XI (Semester – I) 
 Subject – Physics (Elective) 

Full Marks – 30, Time – 2 Hours 
Group – A 

Question No. 1 is compulsory                               1 X 10 = 10 
1. a) The Avogadro number is 6.022 X 1023. How many significant figures are there? 

b) The error in the measurement of radius of a sphere is 2%. What would be the  
percentage of error in the measurement of volume of the sphere? 
c) The equation of state of a real gas is (P+ ௔

௏మ) (V-b) = RT, where P, V and T are pressure, volume and 

absolute temperature respectively. Find out the dimension of b. 
d) Draw the acceleration – time graph for a freely falling body. 
e) What is the basic difference between impulse of a force and impulsive force? 
f) What is the angular velocity of hour-hand of a clock? 
g) Which physical quantity is conserved during both the elastic and inelastic collision? 
h) When does the position of the centre of mass coincide with the position of the centre of gravity 
of an object? 
i) Why is it difficult to put a cycle into motion than to maintain its motion? 
j) Write down the value of escape velocity of a body projected from the surface of the earth? 

Answer any four questions from question no. 2 to 7        5 X 4 = 20 

2. a) The unit of t and x in the expression y= A cos (  ௧

 ௉
 - qx) are second and meter respectively. Find the 

units of P and q.              1  
b)Plot the velocity- time graph for a particle i) moving with positive acceleration ii) moving with 
negative acceleration.                                       2 
c) If the velocity of a particle represents by V = At + Bt2, where A and B are constants and t is time. 
Find the distance traversed by it between 1 s and 2 s.              2 

3. a) Establish Newton’s third law of motion from the law of conservation of linear momentum. 2 
b) Find the condition for which   |𝐴 ሬሬሬ⃗  +   B|ሬሬሬ⃗  = |𝐴 ሬሬሬ⃗  -   B|ሬሬሬ⃗           1 

c)3ı̂    + 4ȷ̂   + 12 k෡  is a vector. Find the magnitude of the vector and the angles it makes with x, y 

and z axes.                                                                                                                        2 
4. a)  What is the condition for super weight–lessness, in a moving lift?        1 
 

b) Establish the relation between angle of repose and coefficient of friction.        2 
c) Two bodies of equal weight w are suspended exactly from the midpoint of two stretched 
horizontal strings. The two strings make angles α1and α2 (α1>α2) with the horizontal. In which of 
the string would the tension be higher? Explain.                  2 

5. a) Define conservative force.                                                                                        1 
b) Two springs having force constant K1 and K2 (K1> K2) respectively increases its length by same 
amount. On which spring work done will be more and why?                 2 
c) A cyclist, while taking a bend of radius r at a speed V, leans towards the centre of the bend and 

if his body inclines at an angle θ with the vertical line then show that tanθ = ୚మ

୰୥
 ( g= acceleration 

due to gravity)                                                               2 
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6. a) Define radius of gyration.                                                                                                   2 
b) Write down the vector relation between linear momentum and angular momentum.      1                                                                                              
c) The distance between centres of carbon and oxygen atoms in the carbon monoxide gas 
molecule is 1.13Å. Locate the centre of mass of the gas molecule relative to the carbon atom. 2                                                                                                  

7. a) State Kepler’s law of planetary motion.                                                 3 
b) At what depth below the surface of the earth will the acceleration due to gravity decreases by 
1% with respect to that on the earth’s surface? The earth can be taken as a uniform sphere of 
radius 6400 km.                      2 
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Sample Question Paper  

Visva-Bharati 
Class – XI (Semester – I) 

 Subject – Physics (Elective) 
Full Marks – 30, Time – 2 Hours 

Group – A 

1ew fËnÀ Bh¢nÉL        1 X 10 = 10 

a) AÉ¡­i¡N¡­XÊ¡ pwMÉ¡lj¡e 6.022 x 1023z HM¡­e L¢V p¡bÑL Aˆ pwMÉ¡ B­R?  
b) ­L¡e ­N¡m­Ll hÉ¡p¡dÑ f¢lj¡­f 2% œ¥¢V q­m, I ­N¡m­Ll Buae f¢lj¡­fl naLl¡ œ¥¢V L£ q­h?  

c)h¡Ù¹h NÉ¡­pl AhÙÛ¡র pj£LlZ (P+ ௔

௏మ
) (V-b) = RT, ­kM¡­e P = NÉ¡­pl Q¡f , V = NÉ¡­pl Buae, 

T = NÉ¡­pl flj Eo·a¡ Hhw a, b J R qm dË¥hLz b Hl j¡œ¡ ¢eZÑu Llz 
d) Ah¡­d faen£m hÙ¹¥l aÆlZ pju ­mM¢Qœ¢V ByLz 
e) h­ml O¡a J O¡a h­ml j­dÉ j§m f¡bÑLÉ L£? 
f) O¢sl O¾V¡l Ly¡V¡l ­L±¢ZL ­hN La? 

g) ¢ÙÛ¢aÙÛ¡fL Hhw A¢ÙÛ¢aÙÛ¡fL pwO­oÑ ­L¡ন ­i±a l¡¢n¢V pwl¢ra b¡­L? 

h) ­L¡e hÙ¹¥l il­L¾cÊ Hhw i¡l­L¾cÊ LMe A¢iæ qu? 
i) HL¢V p¡C­L­ml N¢an£m AhÙÛ¡ hS¡u l¡M¡l ­Q­u a¡­L N¢an£m Ll¡ L¢We ­Le? 
j) fª¢bh£fªù ­b­L Ev¢rç ­L¡­e¡ hÙ¹¥l j¤¢š²­h­Nl j¡e ­mMz 

2ew ­b­L 7ew fË­nÀl j­dÉ ­b­L ­k ­L¡­e¡ Q¡l¢V fË­nÀl Ešl c¡Jz      5 X 4 = 20 

2. a) y= A cos (  ௧

 ௉
 - qx) pj£Ll­Z t J x Hl HLL kb¡œ²­j ­p­Lä J ¢jV¡l q­m, pJ q Hl 

HLL ¢eZÑu Llz            1 
b) ­hN-pju ­mM¢Qœ Aˆe Ll, kMe LZ¡¢V i) de¡aÈL aÆl­Z N¢an£m ii) GZ¡aÈL aÆl­Z 
N¢an£mz           2 
c) ­L¡­e¡ LZ¡l ­hN V = At + Bt2 pj£LlZ à¡l¡ fËL¡¢naz ­kM¡­e A J B dË¥hL Hhw t qm 
pjuz 1S ­b­L  2S pj­ul j­dÉ LZ¡¢Vl à¡l¡ A¢aœ²¡¿¹ c§laÆ ¢eZÑu Llz   2 
3. a) °l¢ML il­h­Nl pwlrZ p§œ ­b­L ¢eEV­el a«a£u N¢ap§œ fË¢aù¡ Llz  2 
b)   |𝐴 ሬሬሬ⃗  +   B|ሬሬሬ⃗  = |𝐴 ሬሬሬ⃗  -   B|ሬሬሬ⃗  L£ n­aÑq­h a¡ ¢eZÑu Llz    1 
c) 3ı̂    + 4ȷ ̂   + 12 k෡ ­iƒl¢Vl j¡e Hhw x, y J z  A­rl p¡­b Eyvfæ ­L¡Z…¢ml j¡e ¢eZÑu 
Llz          2 

4. a) Qm¿¹ ¢mgÚ­V "A¢a i¡lq£ea¡l’ naÑ L£ ?        1                              
b)  ¢hl¡j ­L¡Z J OoÑZ …e¡­ˆl j­dÉ pÇfLÑ fË¢aù¡ Llz     2 
c) c¤¢V pj¡e JSe w -এl fË¢a¢V HL¢V L­l V¡eV¡e Ll¡ p¤¤­a¡l ¢WL j¡TM¡­e ­T¡m¡­e¡ 
B­RzJS­el g­m p¤¤­a¡ c¤¢V Ae¤i¢̈j­Ll p­‰ α1 J α2 ­L¡Z Evfæ Ll­m (α1>α2) ­L¡e 
p¤¤­a¡¢V­a ­h¢n V¡e fs­h ? hÉ¡MÉ¡ L­l¡z           2 
5. a) pwlr£ h­ml pw‘¡ c¡Jz           1 
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b) c¤¢V ¢ØfËw Hl hmdË¥hL kb¡œ²­j K1 Hhw K2 (K1 > K2) z Eiu ¢ØfËw Hl pj¡e °cOÑÉ hª¢Ü Ll¡ q­m 
­L¡e ¢ØfËw Hl Efl ­hn£ L¡kÑ Ll­a q­h?          2  
c) ­L¡e p¡C­Lm B­l¡q£ r hÉ¡p¡dÑ ¢h¢nø hªšf­b V °l¢ML ­h­N hy¡L ­eJu¡l pju hªš¡L¡l 
f­bl ­L­¾cÊl ¢c­L Ty¥­L f­s Hhw a¡l ­cq Eõð ­lM¡l p­‰ θ ­L¡­Z Bea quz ­cM¡J ­k 

tanθ = ୚
మ

୰୥
 (g= A¢iLoÑS aÆlZ)z       2                   

6. a) Qœ²N¢al hÉ¡p¡dÑ L¡­L h­m?        2                                          
b) °l¢ML il­hN J ­L±¢ZL il­h­Nl j­dÉ ­iƒl pÇfLÑ¢V ­mMz   1 
c) L¡hÑe j­e¡„¡CX Ae¤­a L¡hÑe flj¡e¤ J A¢„­Se flj¡e¤l ­L¾cÊà­ul c§laÆ 1.13Åz L¡hÑe 
flj¡e¤l p¡­f­r NÉ¡p AZ¤¢Vl il­L­¾cÊl AhÙÛ¡e ¢eZÑu Llz    2 
7. a) NË­ql N¢a pwœ²¡¿¹ ­Lfm¡­ll p§œ…¢m ­mMz          3 
b) if̈ªù ­b­L La Ni£la¡u A¢iLoÑS aÆl­Zl j¡e if̈ª­ùl j¡­el p¡­f­r 1% qÊÊ¡p f¡­h? 

fª¢bh£­L 6400 km hÉ¡p¡­dÑl p¤¤oj ­N¡mL ¢qp¡­h dl¡ ­k­a f¡­lz              2 
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Visva-Bharati 
Class – XI (Semester - II) 

Subject – Physics  
TotalCredit – 3.5 (Theory credit - 2.5+ Practical credit -1) 

Credit Hour – 105 (Theory – 75 Hours + Practical - 30 Hours) 
[One Credit = 30 Hours] 

Full Marks – 50 (Theory marks – 37, Practical marks – 13) 
Theory (Hall) – 30 marks, Theory (Internal) - 07 marks 

Practical (Hall) – 10 marks, Practical (Internal) - 03 marks 
 

Objectives & Learning Outcomes 
 

Understanding Skills: 
 The curriculum is structured in a variety of units, which are structured in such a 

way that the traditional curriculum is capable of gradually improving the 
understanding and scientific thinking of the students. 

Learning outcomes:  
 Modern and practical subjects are incorporated in the curriculum so that the 

students are exposed to appropriate science and technology concepts as per the 
needs of the society and for the next academic stage. 

 Students can acquire the knowledge of Properties of solids and liquids,  
Thermodynamics, Kinetic theory of gases, Oscillations and waves. 

 Students will be able to acquire experimental skills in the context of the above 
topics. 

Emphasis on Indian Knowledge system: 
 According to Gurudev Rabindranath Tagore’s philosophyof education and IKS, 

curriculum should prepare the student for global citizenship rather to limit them 
within national boundaries. Science Education should help students to develop a 
strong ethical foundation. 

 To emphasis the interconnectedness of all natural phenomena. 
 Beyond the knowledge of curriculum some values as well as wisdom will be 

developed for welfare of the society. 
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Class – XI 
Semester – II (Theory Part) 

(Theory Part: Annual - 30 marks, Internal - 7 marks = 37) 
Group – A (Unit - 7) 

Properties of solids and liquids (3 Questions) 
Group B (Unit – 8 & Unit - 9) 
Thermodynamics (2 Questions) 

Kinetic Theory of Gases (1 question) 
Group C (Unit - 10) 

Oscillations and waves (3 Questions) 
 

Pattern of mark distribution  
 

Group A (questions to be attempt - 2) – 4x2 = 8 
Distribution of marks – (2+2=4) / (2+1+1 =4) / (3+1 = 4) 

Group B (questions to be attempt - 2) – 6x2 = 12 
Distribution of marks – (2+2+2 =6) / (3+2+1=6) / (3+3 = 6) 

Group C (questions to be attempt - 2) – 5x2 = 10 
Distribution of marks – (3+2 = 5) / (3+1+1 = 5) / (2+2+1= 5) 

 
Semester – II (Practical Part) 

 (Annual - 10 marks, Internal - 3 marks = 13) 
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Class- XI 

Physics Theory Syllabus (Sem – II) 

 
Unit VII: Properties of Bulk Matter (Periods 14) 
Elastic behavior, Stress-strain relationship, Hooke's law, Young's modulus, 
bulk modulus, shear, modulus of rigidity, Poisson's ratio; elastic energy. 
Pressure due to a fluid column; Pascal's law and its applications (hydraulic lift 
and hydraulic brakes). Effect of gravity on fluid pressure. 
Viscosity, Stokes' law, terminal velocity, Reynold's number, streamline and 
turbulent flow. Critical velocity, Bernoulli's theorem and its applications. 
Surface energy and surface tension, angle of contact, excess of pressure, 
application of surface tension, ideas to drops, bubbles and capillary rise. 

 

Unit VIII: Heat & Thermodynamics (Periods 25) 

Heat, temperature, thermal expansion; thermal expansion of solids, liquids, 
and gases. Ideal gas laws, isothermal and adiabatic processes; anomalous 
expansion and its effect, specific heat capacity: Cp, Cv - calorimetry; change of 
slate - specific latent heat capacity. 
Heat transfer - conduction; convection and radiation, blackbody radiation 
Kirchoff's law, absorptive and emissive powers and green house effect, thermal 
conductivity, Newton's law of cooling, Wein's displacement law and Stefan's 
law. 
Thermal equilibrium and definition of temperature (zeroth law of 
Thermodynamics). Heat, work and internal energy. First law of thermodynamics. 
Second law of thermodynamics: Reversible and irreversible processes. Heat engines 
and refrigerators. 

 
Equation of state of a perfect gas, work done on compressing a gas. 
Kinetic theory of gases: Assumptions, concept of pressure. Kinetic energy and 
temperature. speed of gas molecules; degrees of freedom, law of equipartition of 
energy (statement only) and application to specific heat of gases; concept of 
mean free path, Avogadro's number. 
 
Unit IX: Oscillations and Waves (Periods 16) 
Periodic motion - period, frequency, displacement as a function of Jime. Periodic 
functions. Simple harmonic motion (SHM) and its equation; phase; oscillations of 
a spring - restoring force and force constant; energy in SHM - kinetic and 
potential energies; simple pendulum - derivation of expression for its time 
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period; free, forced and damped oscillations (qualitative ideas only)', resonance. 
Wave motion. Longitudinal and transverse waves, speed of wave motion. 
Displacement relation for a progressive wave. Principle of superposition of 
waves, reflection of waves, standing waves in strings and organ pipes, 
fundamental mode and harmonics. Beats. Doppler effect. 

 

Physics Practical Syllabus (Sem – II) 

(Student should attempt any three) 

1) To determine the specific gravity of a liquid by Hare’s apparatus (Graph also) 

2) To find the value of acceleration due to gravity by using simple pendulum.  
(by L-T2 graph also)  

3) To determine the density of a solid insoluble in water by hydrostatic balance. 
4) To determine the centre of gravity of a laminar body with the help of a string. 
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Sample Question Paper  
Visva-Bharati 

Class – XI (Semester – II) 
 Subject – Physics (Elective) 

Full Marks – 30, Time – 2 Hours 
Group – A 

 
Answer any two questions        2X4=8 

 
1.  a) Define Poisson’s ratio. What are the limiting values of Poisson’s ratio 

theoretically?             1+1=2 

b) 
ଵ

ଵଵ 

th part of the volume of ice floating in the water remains above the water. What    

    is the density of ice?           2 
         2. a) What do you mean by the centre of buoyancy?      1 

    b) How does the surface tension of a liquid depend on temperature?      1 
    c) Write down the mathematical form of Stoke’s Law indicating the significance of   
   each term used.                                      2 
3. a) Show that the stored potential energy per unit volume for a stretched metal wire   

   = 
ଵ

ଶ
 × stress × strain           2  

    b) Find the dimension of coefficient of viscosity.                1 

    c) Write down the mathematical expression of Bernouli's Theorem.          1 

 
Group – B 

 
Answer any two questions         2X6=12 

 
4. a) Prove that CP - CV = R (Where CP = molar specific heat at constant Pressure 
        CV = molar specific heat at constant volume, R = universal gas constant)     2 
    b) Why do two isothermal curves not intersect each other?                              2  
    c)  Find out the amount of work done to convert 100 g ice at 00 C to water at    
         1000C (Latent heat of fusion of ice = 80 Cal g-1, mechanical equivalent of heat  
        4.2 Jcal-1)             2 
5. a) Deduce an expression for the efficiency of a Carnot engine.     2 
    b) The efficiency of a Carnot engine is 50%. The temperature of the heat sink is  
        270C, find the temperature of the heat source.         2 
    c)  Write down the Clausius statement of second law of thermodynamics.        2 
6. a) State the principle of Equipartition of Energy.       2 
    b) How would the rms speed of an ideal gas change with the increase in the  
        density of gas.           2 
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    c) At what temperature will the rms speed of a hydrogen molecule be equal to that  
       of an oxygen molecule at 470C?         2 

 
Group - C 

 
Answer any two questions         2X5=10 

 
     7. a) If a simple harmonic motion is represented by the differential equation    

ௗమ௫

  ௗ௧మ + 𝛼𝑥 = 0 , then find its time period.                                     1 

b)  The maximum velocity of a particle, executing simple harmonic motion with 
amplitude 7 mm, is 4.4 m/sec, find the period of oscillation.                        2 

c) Write down the equations of progressive wave.                        2 
8. a) Find the path differences between two waves  

            Y1 = a1 Sin (𝜔t - 
ଶగ௫

𝜆
) and Y2 = a2 Cos (𝜔t - 

ଶగ

𝜆
+  ∅)                2 

b) The length of a second pendulum is increased by 1%. Find the percentage    
     increased in the time period of the pendulum of increased length.               2 
c) What is Doppler shift?            1 

9. a) The displacement y of a particle in a medium can be expressed as  

y = 10
-6

 Sin (100t + 20x + 
గ

 ସ 
) meter 

             where t is in seconds and x in meter. Find the speed of the wave.             2 

b) What is the difference between free vibration and forced vibration?              1 
              (Specify any one reasons)           

c) All harmonics of the fundamental tone are formed due to vibration of air 
column in a pipe open at both ends. Prove it. (Draw relevant diagram)   2 
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Sample Question Paper  
Visva-Bharati 

Class – XI (Semester – II) 
 Subject – Physics (Elective) 

Full Marks – 30, Time – 2 Hours 
Group – A 

 
ĺয ĺকান দǅু Ƶেɬর উȑর দাওঃ        2X4=8 
1. ক) পয়েসারঁ অনুপােতর সংǷা দাও। তািȐকভােব পয়েসারঁ অনপুােতর সীমাʆ মানʟিল 

কী?                 1+1=2 

  খ) জেল ভাসমান বরেফর ĺǘেƯ বরেফর সমƣ আয়তেনর 
ଵ

ଵଵ
 ভাগ জেলর উপের    

     থােক।বরেফর ঘনʲ কত?            2 
2. ক) ɀবতা ĺকȰ বলেত কী ĺবােঝা?                       1 
   খ) তরেলর পৃɵটান উɶতার উপর কীভােব িনভŪ র কের?              1 
  গ) ĺʁােকর সেূƯর গািণিতক ˚পǅ ĺলেখা এবং বƟব˲ত Ƶিতǅ িচেʐর তাৎপযŪ    
     িনেদŪশ কেরা।                                 2 

3. ক) ĺদখাও ĺয, ধাতব তােরর ĻদঘŪƟ বৃিȝর ĺǘেƯ একক আয়তেনর িʆিতশিǏ  

      = ଵ

ଶ
 × পীড়ন × িবকৃিত                                   2  

খ) সাȰতােǦর মাƯা সেǦত ĺলখ।        1  
গ) বারেণৗিলর উপপােদƟর গািণিতক ˚পǅ ĺলখ।                  1  

Group – B 
 

ĺয ĺকান দǅু Ƶেɬর উȑর দাওঃ        2X6=12 

4. ক) Ƶমাণ কেরা ĺয CP - CV = R (ĺযখােন CP = িʆর চােপ গƟােসর ĺমালার     
     আেপিǘক তাপ, CV = িʆর আয়তেন গƟােসর ĺমালার আেপিǘক তাপ,     
          R=সবŪজনীন গƟাস ʹবক)         2 
  খ) দǅু সেমাɶ ĺলখ পরʊরেক ĺছদ কের না ĺকন?                                   2   
  গ) 00 C তাপমাƯার 100 ƣাম বরফেক 1000 C তাপমাƯার জেল ˚পাȭর করেত     
       কােজর পিরমাণ কত?  (বরফ গলেনর লীনতাপ = 80 cal g -1, তােপর  
       যািȫক তুলƟাǦ = 4.2 Jcal-1)         2 
 5. ক) একǅ কােনŪা ইিǻেনর কমŪদǘতার রািশমালাǅ Ƶিতɵা কেরা।         2 
   খ) ĺকােনা একǅ কােনŪা ইিǻেনর দǘতা 50%, যিদ তাপ িসেǦর (heat sink)  
           তাপমাƯা হল 270C, তাপ উৎেসর তাপমাƯা কত?        2 
   গ) তাপগিতিবদƟার িʸতীয় সেূƯর Ǔিসয়াস এর িববৃিতǅ ĺলেখা।           2  
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6.  ক) শিǏর সমিবভাজেনর নীিতǅ বƟাখƟা কর।         2 
   খ) গƟােসর ঘনʲ বৃিȝর সােথ সােথ একǅ আদশŪ গƟােসর rms গিত কীভােব   
           পিরবিতŪ ত হেব?                 2 

   গ) ĺকান তাপমাƯায় একǅ হাইেƬােজন অণুর rms গিত 470C অিǙেজন অণুর  
      rms গিতর সমান হেব?        2 

  Group - C 
 

ĺয ĺকান দǅু Ƶেɬর উȑর দাওঃ        2X5=10 

 7. ক) যিদ একǅ সরল ĺদালগিত অবকল সমীকরণ ௗమ௫

  ௗ௧మ
+ 𝛼𝑥 = 0  হেল, এর   

      ĺদালনকাল কত?                                   1 
      খ) 7 mm িবʅার িবিশɳ একǅ সরলেদালগিত যǏু কণার সবŪািধক ĺবগ 4.4 ms-1     
      হেল ĺদালনকাল িনণŪয় কর।                                 2       

গ)চল তরেǩর সমীকরণʟিল ĺলখ।                           2 

          8. ক) দǅু তরেǩর মেধƟ পথ পাথŪকƟ িনণŪয় কেরা।  

                        Y1 = a1 Sin (𝜔t - 
ଶగ௫

𝜆
) এবং Y2 = a2 Cos (𝜔t - 

ଶగ௫

𝜆
+  ∅)          2 

        খ) 2s ĺদালন কাল িবিশɳ একǅ সরল ĺদালেকর ĻদঘŪƟ 1% বৃিȝ পায়। বিধŪত  
           ĻদেঘŪƟর সরল ĺদালকǅর সময়কােলর শতকরা বৃিȝ কত?              2            
        গ) ডপলার িবচুƟিত িক?          1  

9. ক) একǅ মাধƟেমর একǅ কণার ʆানচুƟিত y িহসােব Ƶকাশ করা হেয়েছ।  
             y = 10

-6
 Sin (100t + 20x + 

గ

 ସ 
) meter 

             ĺযখােন t ĺসেকেȨ এবং x িমটাের। তরেǩর গিত িনণŪয় কেরা।      2 
        খ) মǏু কɑন এবং Ƶেণািদত কɑেনর মেধƟ একǅ পাথŪকƟ ĺলখ।        1 
         গ) দমুুখ ĺখালা নেল বায়ুʅেɕর কɑেনর ʸারা মূল সুেরর সবকǅ সমেমলই গǇত     

   হয়। Ƶমাণ কেরা। (ছিব আঁকেব)       2
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Visva-Bharati 
Class – XII(Semester - I) 

Subject – Physics  
TotalCredit – 3.5 (Theory credit - 2.5+ Practical credit -1) 

Credit Hour – 105 (Theory – 75 Hours + Practical - 30 Hours) 
[One Credit = 30 Hours] 

Full Marks – 50 (Theory marks – 37, Practical marks – 13) 
Theory (Hall) – 30 marks, Theory (Internal) - 07 marks 

Practical (Hall) – 10 marks, Practical (Internal) - 03 marks 
 

Objectives & Learning Outcomes 
 

Subject Proficiency:  
 Students will learn the advanced principles of Physics and able to solve various 

problems.  
 Active learning techniques and pedagogical approaches enable an effective increase in 

the attitudes and successes of the students. 
Critical thinking and problem solving: 

 Synthesize various science / Physics concepts to solve problems and thinking critically 
in the process of learning. Students will be able to apply practical knowledge to solve 
the problems. Student will able to analyze the basic relationship of natural and 
practical phenomenon. 

Exam preparation:  
 The curriculum is prepared in such a way that a learner can focus on effective study 

habits and time management skill. 
Learning outcomes:  

 Students can acquire the knowledge of Electrostatics, Current electricity,  
Magnetic effect of current and Magnetism, Electromagnetic induction and Alternating 
current, Electromagnetic waves. 

 Students will acquire experimental skills in the context of the above topics. 
 
Emphasis on Indian Knowledge system: 

 Students will apply practical knowledge to solve the problems analytically. The 
curriculum has been developed in alignment with the national to international level of 
framework. 

 The curriculum has been framed such as that it combines the traditional wisdom with 
modern concepts of Science. These holistic approaches will not only develop students’ 
scientific skills but also their exploration in scientific aptitude and values. 

 According to Gurudev Rabindranath Tagore’s philosophy of education and IKS, 
Practical experiences are valued more than theoretical knowledge. 
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Class – XII 
Semester – I (Theory Part)  

(Theory Part: Annual - 30 marks, Internal - 7 marks, Total = 37)  
 

Unit – 1 
Electrostatics  

 
Unit – 2  

Current Electricity  
 

Unit – 3  
Magnetic Effects of Current and Magnetism  

 
Unit – 4  

Electromagnetic Induction and Alternating Current  
 

Unit – 5  
Electromagnetic Waves  

 

Pattern of marks distribution  

Question No. 1 is Compulsory Short Answer Type Question: 1 mark x 10 = 10  
 

Question No. (2 - 7) (Attempted any four questions) 5 marks x 4 = 20  
Division of marks – (2+2+1=5) / (3+2=5)  

 
 

Semester – I (Practical Part)  
(Annual - 10 marks, Internal - 3 marks, Total = 13)  
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Visva-Bharati, Santiniketan 
Class – XII 

Subject – Physics (Elective) 
Physics Theory Syllabus (Sem – I) 

Unit 1: Electrostatics              (Periods 15) 

Electric charges and their conservation, Coulomb's law force between two point charges, 
forces between multiple charges, superposition principle and continuous charge distribution. 
Electric field, electric field due to a point charge, electric field lines, electric dipole, electric 
field due to a dipole, torque on a dipole in a uniform electric field. Electric flux, statement of 
Gauss's theorem and its applications to find field due to infinitely long straight wire, 
uniformly charged infinite plane sheet and uniformly charged thin spherical shell (field 
inside and outside). Electric potential, potential difference, electric potential due to a point 
charge, a dipole and system of charges, equipotential surfaces, electrical potential energy of a 
system of two point charges and of electric dipoles in an electrostatic field. 
Conductors and insulators, free charges and bound charges inside a conductor Dielectrics 
and electric polarisation capacitors and capacitance, combination of capacitors in series and 
in parallel capacitance of a parallel plate capacitor with and without dielectric medium 
between the plates energy stored in a capacitor Van de Graaff generator 
 
Unit II: Current Electricity             (Periods 15) 
 
Electric current, flow of electric charges in a metallic conductor, drift velocity, mobility, and 
their relation with electric current Ohm's law, electrical resistance. 
V-I characteristics (linear and non-linear), electrical energy and power, electrical resistivity 
and conductivity. 
Carbon resistors, colour code for carbon resistors, series and parallel combinations of 
resistors, temperature dependence of resistance 
Internal resistance of a cell, potential difference and emf of a cell, combination of cells in 
series and in parallel. Elementary idea of secondary cells 
Kirchoff 's laws and simple applications. Wheatstone bridge, metre bridge Potentiometer 
principle and applications to measure potential difference, and for comparing emf of two 
cells, measurement of internal resistance of a cell. 
 
Unit III: Magnetic Effects of Current and Magnetism          (Periods 15) 
 
Concept of magnetic field, Oersted's experiment 
Biot - Savart law and its application to current carrying circular loop. Ampere's law and its 
applications to infinitely long straight wire, straight and toroidal solenoids 
Force on a moving charge in uniform magnetic and electric fields. Cyclotron, Force on a 
current- carrying conductor in a uniform magnetic field. Force between two parallel current 
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carrying conductors- definition of ampere. Torque experienced by a current loop in a 
uniform magnetic field, moving coil galvanometer its current sensitivity and conversion to 
ammeter and voltmeter Current loop as a magnetic dipole and its magnetic dipole moment. 
Magnetic dipole moment of a revolving electron. Magnetic field intensity due to a magnetic 
dipole (bar magnet) along its axis and perpendicular to its axis. Torque on a magnetic dipole 
(bar magnet) in a uniform magnetic field, bar magnet as an equivalent solenoid, magnetic 
field lines, Earth's magnetic field and magnetic elements Para dia and ferro magnetic 
substances, with examples Electromagnets and factors affecting their strengths Permanent 
magnets. 
 
Unit IV: Electromagnetic Induction and Alternating Current               (Periods 10) 
 
Electromagnetic induction, Faraday's law, induced emf and current, Lenz's Law, Eddy 
currents Self and mutual inductance. 
Alternating currents, peak and rms value of alternating current/voltage reactance and 
impedance, LC oscillations (qualitative treatment only), LCR series circuit, resonance, power 
in AC circuits, wattles current, AC generator and transformer. 
 
Unit V: Electromagnetic Waves        (Periods 5) 
 
Need for displacement current Electromagnetic waves and their characteristics (qualitative 
ideas only) Transverse nature of electromagnetic waves 
Electromagnetic spectrum (radio waves, microwaves, infrared, visible, ultraviolet, x-rays, 
gamma rays) including elementary facts about their uses 
 
 
 

Physics Practical Syllabus (Sem –I) 
 (Student should attempt any four) 

 
1. To draw the lines of force due to a bar magnet north pole pointing north. 
2. To draw the lines of force due to a bar magnet north pole pointing south. 
3. To verify the ohm's law & hence to find the unknown resistance from V-I graph. 
4. To determine an unknown resistance with the help of a meter bridge. 
5. To verify the law of series combination of resistances by using a P.O box. 
6. To verify the law of parallel combination of resistances by using a P.O box. 
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Sample Question Paper  
Visva-Bharati 

Class XII (Semester – I) 
Subject – Physics (Elective) 

Full Marks – 30, Time – 2 Hours 
Question No. 1 is compulsory           1 X 10 = 10 

1. a) 1 esu potential = _____?______ volt. 
b) How many electrons must be removed from a piece of metal to give 

it a positive charge of 1.0 X 10-7C? 
c) What is electric dipole? 
d) How to convert a Galvanometer to an Ammeter? 
e) Write down Ampere’s circuital law. 
f) What is the angle of dip at the magnetic poles of earth? 
g) What is self-inductance? 
h) The distance between two points on an equipotential surface is 1m. 

What is the work done in bring a charge of 5C from one point to 
another? 

i) Find the ratio of the resistance of 100W and 40W bulbs of the same 
rated voltage. 

j) Write down the vector form of Lorentz force. 
 

Answer any four questions from question no. 2 to 7        5 X 4 = 20 

2.a) Derive an expression for electric field intensity at a point on the 
perpendicular bisector of an electric dipole. 

3 

b) Write down the relation between intensity of electric field and 
potential. Which physical quantity has unit NC-1? 

1+1 

   
3.a) Two capacitors of capacitances 0.1 microfarad and 0.01 

microfarad respectively are connected in series with a potential 
difference of 22 V. Find out the change in energy stored if the 
capacitors get connected in parallel combination. 

2 

b) What is temperature coefficient of resistance? Give an example 
where resistance decreases with increase of temperature. 

1+1 

c) Write down definition of mobility of free electrons. 1 
   
4.a) Write down Kirchhoff's Frist law with mathematical form. 1 
b) 

In the figure given above each resistance has a value of r. What is 

2 
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the equivalent resistance between A and B points? 
  c) Write down two major differences between diamagnetic and 

paramagnetic substances. 
2 

   
5.a) Write down the second law of electromagnetic induction. 1 
b) A solenoid of length 1.0 m and radius 0.01m has a total of 

1000turns wound on it. It carries a current of 5A.Calculate the 
magnitude of the axial magnetic field inside the solenoid. 

2 

c) An alternating current is expressed as I =10 Sin{ (200 πs-1)t + ஈ
ସ

}A. 

Find out frequency, r.m.s and peak value of the alternating 
current. 

2 

   
6.a) Write down the Biot-Savart law. 1 
  b) At a place the horizontal component of Earth's magnetic field is 

0.2X10-4T and the angle of dip is 60°. Find Earth's magnetic field 
and its vertical component at that place. 

2 

  c) Magnetic flux linked with a coil varies with time as  
φ= (4t2 +2t – 6) Wb, where t is measured in sec. Find the 
magnitude of the induced e.m.f at t =3s. 

2 

   
7.a) Write down the expression of displacement current and explain 

the symbols used.  
2 

   b) Write down the dimension of భ

µబಣబ
 . 1 

 
   c) The magnetic field vector of a plane electromagnetic wave is 

given by                                                                  
Bሬሬ⃗  = 3 x 10-8 sin(1.6 x 103x+ 48 x 1010t) jመ Tesla. Write down the 
equation of electric field vector. 

2 

 
 
 
 
 
 
 
 
 
 
 
 
 



24 | P a g e  
 

Sample Question Paper  
Visva-Bharati 

Class XII (Semester – I) 
Subject – Physics (Elective) 

Full Marks – 30, Time – 2 Hours 
   
1 ew fËnÀ Bh¢nÉL।                1 X 10 = 10 
 

1. a) 1 esu¢hih= _____?______ ­i¡ÒV. 
   b) HL¢V d¡a¥ ­b­L La…¢m C­mLVÊe ¢eNÑa q­m d¡a¥¢V 1.0 X 10-7C 

de¡aÈL Bd¡efË¡ç q­h? 
   c) a¢sv ¢à­jl¦ L£? 

   d) HL¢V NÉ¡mi¡­e¡¢jV¡l­L L£i¡­h AÉ¡¢jV¡­l f¢lZa Ll­h? 
   e) AÉ¡¢Çfu¡­ll Qœ²£u p§œ¢V ­mMz 
   f) fª¢bh£l ­Q±ðL ­jl¦­a ¢he¢a ­L¡­Zl j¡e La? 
   g) ˰া­hn¡ˆ L¡­L h­m? 
   h) HL¢V pj¢hiha­ml c¤¢V ¢h¾c¥l j­dÉ c§laÆ 1m, 5C HL¢V Bd¡e­L HL¢V 

¢h¾c¥ ­b­L Afl ¢h¾c¥­a ¢e­u ­k­a La L¡S Ll­a q­h? 
i) HLC ­i¡­ÒV­Sl 100W Hhw 40W h¡mÄ c¤¢Vl ­l¡­dl Aনু ¤f¡a ¢eZÑu 

Llz 
   j) m­l” h­ml ­iƒl l©f¢V ­mMz 

 
2ew ­b­L 7ew fË­nÀl j­dÉ ­b­L ­k ­L¡­e¡ Q¡l¢V fË­nÀl Ešl c¡Jz       5 X 4 = 20 
 
2.a) তিড়ৎ িеেম჈র লї সমিеখЦেকর উপিরিѸত έকােনা িবрেুত তিড়ৎেϠϏ ϕাবেলҝর 

রািশমালাΜট িনণ κয় কর। 
3 

b) তিড়ৎেϠϏ ϕাবলҝ ও িবভব এর মেধҝ সѕকκ έলখ। NC-1 έকান্  έভৗত রািশর একক? 1+1 
   
3.a) 0.1 μF ও 0.01 μF ধারকেЯর দΜুট ধারকেক έϜণী সমবােয় যুЅ কের সমবায়Μটেত 22V  

িবভব পাথ κকҝ ϕেয়াগ করা হেলা।ধারক দুΜটেক এখন সমাоরাল সমবােয় যЅু করেল 
সΝНত শΝЅর কী পিরবতκন হেব? 

2 

b) έরােধর উѯতা ვনাВ কী? έকান έϠেϏ έরাধ তাপমাϏা বΝৃдর ফেল কেম যায়? 
উদাহরণ দাও। 

1+1 

c) মুЅ ইেলকϊেনর সচলতার সংϡা দাও। 1 

   
4.a) কারশĺফর ϕথম সূϏΜট গািণিতক ჉পসহ έলেখা। 1 
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b) 

উপেরর িচেϏ ϕিতΜট έরােধর মান r, A  ও B  িবрরু মেধҝ তΦ লҝেরাধ কত?  

2 

  c) িতরেɩৗ˘ক ও fl¡­Q±ðL পদােথ κর দΜুট ϕধান পাথ κকҝ έলখ।  2 
   
5.a) তিড়ৎ চΦ їকীয় আেবেশর িеতীয় সূϏΜট έলখ। 

 
1 

b) 1.0 m ίদেঘ κҝর সিলনেয়ড এর বাসাধ κ 0.01m ও এেত ­j¡V 1000 পাক জড়ােনা 

আেছ। যিদ 5A তিড়ৎϕবাহ চালনা করা হয় তা হেল সিলনেয়ড এর িভতের অϠ বরাবর  
έচৗїকেϠেϏর মান গণনা কর। 
 

2 

c) একΜট পিরবিত κত তিড়ৎ ϕবাহমাϏার রািশমালা I = 10 Sin{ (200Πs-1)t + ஈ
ସ

}A 

হেল পিরবিত κত ϕবাহমাϏার কѕাВ r.m.s এবং শীষ κমান িনণ κয় কর। 

2 

   
6.a) h¡­u¡V-সাভাটκ সূϏΜট িববতৃ কর। 

 

1 

  b) έকােনা Ѹােন ভূ-έচৗїকেϠেϏর অনুভূিমক উপাংশ 0.2X10-4T এবং িবনিত έকাণ 60°z I 
Ѹােন ভূ-έচৗїক έϠϏϕাবলҝ ও এর উѣї উপাংশ িনণ κয় কর। 
 

2 

  c) একΜট কুнিলর িভতর িদেয় চΦ їকীয় эাѴ িনেєাЅ সѕকκ অনুযায়ী পিরবিত κত হয়  
φ= (4t2 +2t – 6) Wb, έযখােন t έসেকেн মাপা হয়। A=3s এ কুЦলীেত আিবѭ 
তিড়ৎচালকবেলর মান িনণ κয় কর। 

2 

   
7.a) plZ fËh¡qj¡œ¡l l¡¢nj¡m¡¢V ­mM J hÉhq©a fËa£L ¢Qq²…¢m ¢hhªa Llz 

 

2 

   b) భ

µబಣబ
Hl j¡œ¡ ­mMz  

 

1 
 

  c) সjam a¢svQ¥ðL£u al­‰l ­Q±ðL­rœ ­iƒl¢V  
Bሬሬ⃗  = 3 x 10-8 sin(1.6 x 103x+ 48 x 1010t) jመ Tesla à¡l¡ fËL¡¢naza¢sv­rœ ­iƒ­ll 
pj£LlZ¢V ­mMz 
 

2 
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Visva-Bharati 
Class – XII(Semester - II) 

Subject – Physics  
TotalCredit – 3.5 (Theory credit - 2.5+ Practical credit -1) 

Credit Hour – 105 (Theory – 75 Hours + Practical - 30 Hours) 
[One Credit = 30 Hours] 

Full Marks – 50 (Theory marks – 37, Practical marks – 13) 
Theory (Hall) – 30 marks, Theory (Internal) - 07 marks 

Practical (Hall) – 10 marks, Practical (Internal) - 03 marks 
 

Objectives & Learning Outcomes 
 

Subject Proficiency:  
 Provide opportunities for students to observe, explore and test hypotheses. 
 Advance concepts of Physics will be cleared so that students will be able to choose 

their preferred subjects in the next higher education. 
Critical thinking and problem solving: 

 Mathematical and computation skills will be developed to solve numericals. 
Exam preparation:  

 The curriculum is prepared such a way that a learner can focus on effective study 
habits, time management skill. 

Learning outcomes:  
 Students can acquire the knowledge of Optics, Dual nature of matter and radiation, 

Atoms and nuclei, Electronic devices and communication system.  

 Students will acquire experimental skills in the context of the above topics. 
Emphasis on Indian Knowledge system: 

 Students will apply daily knowledge to solve the problems analytically. The 
curriculum has been developed in alignment with the national to international level of 
framework. 

 The curriculum has been framed such as that it combines the traditional wisdom with 
modern concepts of Science. These holistic approaches will not only develop students’ 
scientific skills but also their exploration in scientific aptitude and values. 

 According to Gurudev Rabindranath Tagore’s philosophy of education and IKS, 
Practical experiences are valued more than theoretical knowledge. 

 Some social values will be inculcated among the students to help our future society.  
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Class – XII 
Semester –II (Theory Part) 

(Theory Part: Annual - 30 marks, Internal - 7 marks, Total = 37) 
 

Group – A (Unit - 6) 
(Total – 5 Questions)  

Optics  
Group B (Unit – 7, Unit – 8, Unit - 10 ) 

(Total – 5 Questions)  
Dual Nature of Matter and Radiation  

Atoms and Nuclei  
Electronic Devices and Communication Systems  

 

Pattern of mark distribution  
 

Group A (questions to be attempted - 3) – 5 marks x 3 = 15 

Distribution of marks – (3+2=5) / (2+2+1=5)  

Group B (questions to be attempted - 3) – 5 marks x 3 = 15 
Distribution of marks – (3+2=5) / (2+2+1=5)  

 
Semester – II (Practical Part) 

 (Annual - 10 marks, Internal - 3 marks, Total = 13) 
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Visva-Bharati, Santiniketan 
Class – XII 

Subject – Physics (Elective) 
Physics Theory Syllabus (Sem – II) 

Unit VI: Optics           (Periods 25) 
 
Reflection of light, spherical mirrors mirror formula. Refraction of light, total internal 
reflection and its applications, optical fibres, refraction at spherical surfaces, lenses, thin lens 
formula, lens-maker's formula Newton's relation Displacement method to find position of 
image (conjugate points) Magnification, power of a lens, combination of thin lenses in 
contact, combination of a lens and a mirror Refraction and dispersion of light through a 
prism. 
Scattering of light blue colour of the sky and reddish appearance of the sun at sunrise and 
sunset. Elementary idea of Raman effect 
Optical instruments. Human eye, image formation and accommodation, correction of eye 
defects (myopia, hypermetropia, presbyopia and astigmatism) using lenses Microscopes and 
astronomical telescopes (reflecting and refracting) and their magnifying powers 
Wave optics. Wave front and Huygens principle, reflection and refraction of plane wave at a 
plane surface using wave fronts. Proof of laws of reflection and refraction using Huygens 
principle Interference, Young's double slit experiment and expression for fringe width, 
coherent sources and sustained interference of light Diffraction due to a single slit, width of 
central maximum Resolving power of microscopes and astronomical telescopes Polarisation, 
plane polarised light, Brewster's law, uses of plane polarised light and Polaroids 
 
Unit VII: Dual Nature of Matter and Radiation      (Periods 10) 
 
Dual nature of radiation. Photoelectric effect, Hertz and Lenard's observations, Einstein's 
photoelectric equation particle nature of light 
Matter waves wave nature of particles, de Broglie relation. Davisson-Germer experiment 
(experimental details should be omitted; only conclusion should be explained) 
 
Unit VIII: Atoms and Nuclei                  (Periods 10) 
 
Alpha-particle scattering experiment, Rutherford's model of atom, Bohr model, energy 
levels, hydrogen spectrum Continuous and characteristic X-rays Composition and size of 
nucleus, atomic masses, isotopes, isobars, isotones Radioactivity alpha, beta and gamma 
particles/rays and their properties, radioactive decay law. 
Mass-energy relation, mass defect; binding energy per nucleon and its variation with mass 
number, nuclear fission and fusion. 
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Unit IX: Electronic Devices and Communication Systems    (Periods 15) 
 
Energy bands in solids, conductors, insulators and semiconductors; semiconductor diode - I-
V characteristics in forward and reverse bias, diode as a rectifier, I-V characteristics of LED, 
photodiode, solar cell, and Zener diode. 
Zener diode as a voltage regulator. Junction transistor, transistor action, characteristics of a 
transistor, transistor as an amplifier (common emitter configuration) and oscillator Logic 
gates (OR, AND, NOT, NAND and NOR) Transistor as a switch. 
Elements of a communication system (block diagram only); bandwidth of signals (speech, 
TV and digital data); bandwidth of transmission medium. Propagation of electromagnetic 
waves in the atmosphere, sky and space wave propagation. Need for modulation. 
Production and detection of an amplitude-modulated wave. 
 

Physics Practical Syllabus (Sem – II) 
 (Student should attempt any four) 

 
1. To find the focal length of a concave mirror by optical bench 
2. To find the focal length of a convex lens by optical bench. (U-V-graph is not 

mandatory) 
3. To verify the laws of refraction using glass slab. (three rays to be considered). 
4. To draw the characteristic curves of semiconductor diode i.e. (p-n junction 

diode) 
5. Experiments on logic gates.  
6. To construct a full wave rectifier with the help of a diode.   
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   Sample Question Paper  
Visva-Bharati 

Class – XII (Semester – II) 
 Subject – Physics (Elective) 

Full Marks – 30, Time – 2 Hours 
Group – A 

 
Answer any three questions        5x3 = 15 

2. a) For a convex lens in case of real image establish the relation 
ଵ

୴ 
 - 

ଵ

୳ 
=  

ଵ

୤
      2 

b) A combination of a convex lens of focal length 20 cm and a concave lens of focal 
length 10 cm is formed. Determine the equivalent focal length of the combination. 2 
c) What is the focal length of lens of power 2.5 D?     1 
 

2. a)  A beam of light, converging to a point 40 cm behind a sperical mirrior is brought 
to a focus by reflection from its surface, at a point 20 cm in front of a mirror. 
Determine whether the mirror is convex or concave and find its radius of curvature.

             2  
b) An object is at height h above the surface of the water. Prove that if an observer  
  looks at the object perpendicularly from water, the object appears to move a   
     distance (µ-1)h from the observer,  Refractive index of water =µ (Draw picture    
     diagram)                                                                                              2 
c) Write down one use of a concave mirror.       1 
 

3. a) Write down the Huygen’s principle.        2 
b) Prove Brewster’s law:  tan ip = µ, Where ip = angle of polarisation, µ = Refractive index        

2 
c) Write down the two characteristics of Raman Effect.      1 
  

4. a) Write down two properties of wavefront.       2 
    b) In Young’s double slit experiment the ratio of maximum intensity to minimum   
        intensity of fringes is 4:1. Then find out the ratio of amplitude of these two   
        coherent sources.           2 
    c) What is Fraunhofer diffraction?         1 
 
5. a) Describe the propagation of light through an optical fibre with the help of a 

diagram.            2 
     b)  Which property of wave proves that wave is transverse wave?    1 
     c) Write down the working principle of simple microscope with ray diagram.  2
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Group – B 
Answer any three questions         5x3 = 15 
6. a) Write down Einstein’s photoelectric equation and mention the symbols used.   2 

b) State Bohr’s postulate related to quantum condition. Write down its mathematical 

form.       .                                2  

     c)  Draw stopping potential vs frequency curve for photoelectric effect.  1 
 

7. a) An electron (Charge = e, mass = m) is accelerated by a potential difference of V 
Volt from rest. What is the de-Broglie wavelength of the electron?   2 

     b) The binding energies of deuteron (1H
2) and 𝛼 particle (2He4) are 1.25 and 7.2 

MeV/nucleon respectively. Which nucleus is more stable?     1 
c) Find the ratio of longest wavelengths of Balmer and Paschen series in case of 

Hydrogen spectrum.          2 
 

8. a) Half life of Radium nucleus is 1500 yrs. In how many years will 1 g of pure 
Radium reduce by 1 mg?               2 

b)  An X-ray machine has a potential difference 5X104 V between the cathode and   
      the anode. What will be the shortest wave length of X-ray emitted from the    
      device?                  2 
c) There is no electron in the nucleus then how does β emission take place from the   

   nucleus?                 1 
 

  9. a) What is p-n junction diode? How does it works?         2 

 b) Draw the characteristics curve of p-n junction diode.                   1 
    c) Write down two differences between n-type and p-type semiconductor.       2  
 

    10. a) Write down the logic symbol and truth table of a NOR gate.            2 
     b) Convert the binary number 111.111 into a decimal number.          1 

  c) What is modulation and de modulation?            2 
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  Sample Question Paper  
Visva-Bharati 

Class XII (Semester – II) 
Subject – Physics (Elective) 

Full Marks – 30           Time – 2 Hours 

ক – িবভাগ 

ĺয ĺকােনা িতনǅ Ƶেɬর উȑর দাওঃ         5x3=15 

1. ক) উȑল ĺলেȷ সদিব˘ গঠেনর ĺǘেƯ সɑকŪ ǅ Ƶিতɵা কর ଵ

୴ 
 - 

ଵ

୳ 
=  

ଵ

୤
         2 

খ) 20 cm ĺফাকাস দরূেʲর একǅ উȑল ĺলȷ এবং 10 cm ĺফাকাস দরূেʲর একǅ 

অবতল ĺলেȷর একǅ সমবায় গঠন করা হল। সমবায়ǅর তুলƟ ĺফাকাস দরূʲ িনণŪয় 
কর।             2 

গ) 2.5 D ǘমতাযǏু ĺলেȷর ĺফাকাস দরূʲ কত?       1 

 
2. ক) একǅ ĺগালীয় দপŪেণর 40 cm ĺপছেনর ĺকােনা িবȱুর িদেক অিভসারী একǅ 

আেলাক রিɭʟǱ দপŪণ ĺথেক Ƶিতফিলত হেয় দপŪেণর সামেন তা ĺথেক 20 cm দেূরর 
একǅ িবȱেুত এেস িমিলত হয়। দপŪণǅ উȑল না অবতল তা িনধŪারণ কর এবং এর 
বƠতা বƟাসােধŪর মান িনণŪয় কর।         2 

খ) জেলর পৃɵ ĺথেক h উǮতায় একǅ ব˥ আেছ। Ƶমাণ কর ĺয, জেলর মধƟ ĺথেক 
ĺকােনা দশŪক ল˘ভােব ব˥ǅেক ĺদখেল ব˥ǅ দশŪক ĺথেক (µ-1)h দরূেʲর সের যায়।  

µ = জেলর ƵিতসরাǦ (িচƯ অǦন করেব)        2 

গ) অবতল দপŪেণর একǅ বƟবহার ĺলখ।        1 

 
3. ক) হাইেগনেসর নীিতǅ ĺলখ।          2 

খ) ˅ʁােরর সূƯ Ƶমাণ করঃ tan ip = µ,        2 

ĺযখােন, ip = সমবতŪ ন ĺকাণ µ = ƵিতসরাǦ  

গ) রমন এেফǋ এর দǅু ĻবিশɳƟ ĺলখ।        1  

 
4. ক) তরǩমেুখর দǅু ধমŪ ĺলখ।         2 

খ) ইয়ং-এর িʸ-ĺরখািছƲ পরীǘায় ঝালেরর সেবŪাǮ ও সবŪিনɎ তীƷতার অনপুাত 4:1 

হেল সুসংগত উৎসদǅুর িবʅােরর অনুপাত কত?      2 

গ) ƶনহফার অপবতŪ ন কােক বেল?         1 

 
5. ক) একǅ িচেƯর সাহােযƟ আেলাকীয় তˍর মেধƟ আেলার গিতপথ বণŪনা কর।  2 
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খ) তরেǩর ĺকান ĻবিশɳƟ Ƶমাণ কের ĺয ĺসǅ একǅ িতযŪক তরǩ?   1 

গ) রিɭিচƯসহ সরল অণুবীǘণ যেȫর কাযŪনীিত ĺলখ।      2 

খ – িবভাগ 

ĺয ĺকােনা িতনǅ Ƶেɬর উȑর দাওঃ         5x3=15 

6. ক)আইনʁাইেনর আেলাকতিড়ৎ সমীকরণǅ ĺলখ এবং বƟব˲ত িচʐʟিলর উেɨখ কর। 
             2 
খ) ĺকায়াȥাম শতŪ  সংƠাȭ ĺবােরর ˰ীকাযŪǅ ĺলখ এবং এর গািণিতক ˚প দাও। 2 

গ) আেলাকতিড়ৎ িƠয়ার িনবৃিȑ িবভব বনাম কɑােǦর ĺলখিচƯǅ অǦন কর।  1 

7. ক) একǅ ইেলকƪনেক (আধান = e, ভর = m)  িʆর অবʆা ĺথেক V ĺভাɝ িবভƵেভদ 
ʸারা ʲরািːত করা হল। ইেলকƪনǅর িড-Ʒগিল তরǩৈদঘŪƟ কত হেব?    2  
খ) ডয়েটরন (1H2) এবং 𝜶 − কণার (2He4)  বȴন শিǏর মান যথাƠেম 1.25  এবং 7.2 

MeV/িনউিǓয়ন। ĺকান িনউিǓয়াসǅ ĺবিশ সিুʆত?       1 

গ)হাইেƬােজন বনŪািলর ĺǘেƯ বামার এবং পােশন ĺƽণীর দীঘŪতম তরǩৈদেঘŪƟর অনপুাত 

িনণŪয় কর।            2 

8. ক) ĺরিডয়াম িনউিǓয়ােসর অধŪায় ু1500 বছর, কত বছের 1 ƣাম িব˝ȝ ĺরিডয়াম, 1 
িমিলƣাম কমেব?            2 
খ) একǅ এǙ-রিɭর যেȫ কƟােথাড ও অƟােনাড-এর মেধƟ িবভব পাথŪকƟ 5X104 V ঐ 
যȫ ĺথেক িনগŪত এǙ-রিɭর সবŪিনɎ তরǩৈদেঘŪƟর মান কত?     2 

গ)িনউিǓয়ােস ĺকান ইেলকƪন ĺনই। তাহেল িনউিǓয়াস ĺথেক িকভােব িবটা কণা িনগŪমন 
ঘেট?             1   

9. ক) p-n সংেযাগ ডােয়াড িক? এǅ িকভােব কাজ কের?     2 

খ) p-n সংেযাগ ডােয়ােডর ĻবিশɳƟ ĺলখ অǦন কর।      1 

গ) n-টাইপ এবং p-টাইপ অধŪপিরবাহীর মেধƟ দǅু পাথŪকƟ ĺলখ।    2 

10.  ক) একǅ NOR  ĺগেটর লিজক Ƶতীক এবং ƪুথ ĺটিবল ĺলখ।     2 
খ) 111.111  িʸক সংখƟাǅেক দশিমক সংখƟায় Ƶকাশ কর।     1 

গ) মডুেলশন (িব˙পন) ও িডমিডউেলশন (িবেমাচন) কােক বেল?    2 

 
-----X----- 

 

   
 


