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:

e 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:

e Students must learn to ask questions like ‘why’, ‘how’, and ‘how do we know
it’.

e 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:

e Spreading out the evaluation process may help them to get rid of the exam

phobia.
Learning outcomes:

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

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

e 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.

e Students will acquire experimental skills in the context of the above topics.

Emphasis on Indian Knowledge system :

e 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.

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

e 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)




Class- XI
Physics Theory Syllabus (Sem — 1)

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 [I: 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 — 1)

(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 1X10=10
1. a) The Avogadro number is 6.022 X 10%. 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+%) (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 5X4=20

2. a) The unit of t and x in the expression y= A cos (—; - gx) 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 + Bt?, where A and B are constants and t is time.
Find the distance traversed by it between 1 sand 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 |Z + §|> = |Z - §|> 1

c)3i +4f + 12k 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 aiand a, (a;>a,) 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 K; and K, (K;> K;) 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

e L . . . v?2 .
if his body inclines at an angle 6 with the vertical line then show that tanf = = ( 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 1.13A. 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

1R 2% wRE 1X10=10
a) SITSPIg! AT 6.022 x 1023| @I I ML IF A WZ?

b) TP TIETP PTE SAREIC 2% G =0, @ CIETPS o sAfEes o gib F =2
C)JBI I SR AN (P+%)(V-b)=RT,W P=9pR Bi*t, V= 0" ITes,
T=500" 9% TF & a, b8 R &1 b 97 W@ el w1

d) SR 2foxNs1 ¥ Gel TR A i

e) AW WS ¢ WS JER Wy T Ay e

f) af%a THR BRI @9t Fo?

g) BfoBPT a SRfEErT FEE @ o Al e e

h) (T YT SAFY G ORFY FIT W(©oH T2

i) @3> TMFER AT S I AT G OF AT T FoA e

j) "R @ Tefrd @I 89 SR W )

27 T TR 2R G WF W @A 5D 2a Tex mis 5X4=20

2.a)y=Acos(—£-qx)ﬁW¢Tt@xaaawzfanmm@ﬁﬁ? 20, pe q a"
a3 Ff T 1

b) @o-omw wfb@ SRw T, T FD i) e QA oSN i) ddaR SR
gicgigl 2
C) I T @t V = At + Bt 7= 7R oSl @A A ¢ B @7 @Rt =@
W 1S WE 2S WG W e qE Aoww 1Ry e w9 2
3. a) (AT SHREIF AW Y@ T FOheE PO ferm Afowl F 2

b) |[A+ B[ = |[A - B| F oz@ = fedfa w1 1
c)31 +4) +12kro3 e W @R x, y 6 z WHA M Terw (FelE qw Fea

<4l 2
4. a) 8 TP wfS SRITOR T J 2 1
b) &M @ ¢ ql @IEe Ty TR 2fSyl I 2

c) Wb MW e&q w -I%7 S B I BRGH T OLOR PF TRETA T
SMRISEE T LS 46 Sehtdd MF A, ¢ q, @4 TAN I (0,>0,) @

Colibre @ B SO 2 IR0 | 2
5. @) 7 IEE R S| 1
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b) 76 i @7 I RS WFW Ky @32 K (K> Kp) 1| Ta Pk @3 o nd 3w a1 =&
T 2R 97 T @@ I IO 19 2

C) WA HF WA r IpIE [KEE geiw V ERe @l dF wenw g
N YT AT P AT @R O ™R T WA A O WA AT =W RIS T

tan6 =\r/—; (g= Sfeder e 2
6. a) seifen APIE ST T2 2

b) AT wa@el ¢ T SHRER T (97 TFH @9 1
C) IR TAFIRT o I AR ¢ WEEH AR Fveed @ 1.13A1
TG ACACE TP oo SRECYT YA W FA 2
7. a) Azd fS F@E @A Al e 3
b) T7F WF T ToROR WfoTdE QACE WA $UEE WEE MACE 1% 2 e
RS 6400 km TP T Giiete T 471 oo | 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:

e 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:

e 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.

e 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 :

e 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.

e To emphasis the interconnectedness of all natural phenomena.

e 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 — 11 (Practical Part)
(Annual - 10 marks, Internal - 3 marks = 13)
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Class- XI
Physics Theory Svllabus (Sem — 1)

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: C,, C, - 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-T? 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) ﬁth 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
=% X stress X 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 - Cy = R (Where Cp = molar specific heat at constant Pressure
Cy = molar specific heat at constant volume, R = universal gas constant) 2
b) Why do two isothermal curves not intersect each other? 2
¢) Find out the amount of work done to convert 100 g ice at 0° C to water at
100°C (Latent heat of fusion of ice = 80 Cal g-1, mechanical equivalent of heat

4.2 Jeal™ 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
27°C, 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
14| Page




c) At what temperature will the rms speed of a hydrogen molecule be equal to that
of an oxygen molecule at 47°C? 2

Group - C
Answer any two questions 2X5=10

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

2
C;txz + ax = 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
: 2 2
Y, =4q Sln(a)t—%) andY2=a2Cos(a)t—%+ ?) 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 =107 Sin (100t + 20x + =) 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
T @ o g7 ToF wlas 2X4-8
. ¥) "ACNF IAAed @ W31 ©ieFeld TICNT Serned Sars yasfd
J? 1+1=2
1
) A SIS WW&WW&W_@.HWSTW@W
F | I9®T g9 o7 2
2. F) g0l (U IO I Q@RT?
) SAEH PoH S¥old OFF Freld Aed FE? 1
) COIPA SJ@d fdfes &9 (AT 932 T9ze JfelG fbra o
T F@ET 2
3.3F) (M8 (¥, ¥Tod OIEd GEf Jfad (@@ 93F AFe@d Hferfe
= % x Fod x Tpfe 2
) NWerEd Nal NEe @ 1
) F[ENfF O fafes F6 @ 1
Group — B
T @ 9t I Ted Wss 2X6=12

4. F) =9 FET T Cp-Cy =R (T Cp = = oNT AT (H
ACMFF ©1F, Cy = 7 AFoE ST FEE ACIFF S,
R=SASAT ST 53 ) 2

¥) 9t FO® @ TR (@9 IE A (@FAL 2
sT) 0°C WA 100 S F9%(@ 100° C Orag & @ (0
FEF ATAT Fo?  (IFTH TG AdelT = 80 calg !, O

[T @/ = 4.2 Jeal') 2

5.F) aFf6 FIAT AT FvFed TFEENT JfedT FET 2
) @ AF6 FIET FET %6l 50%, IM orf SEF (heat sink)
orar 79 27°C, ©1FT 0T SENal $97 2

) erfsfelmE fTelF Jua FHEAN 97 [FFhelG @@ 2
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6. F) "o TIowET Ffefc [RIT FT| 2
y) SHNE g% Jfad N WY a6 A9 sieid rms 51fs Fre1

Ffqafoe =E? 2

) (S AN A6 WO IAF rms e 47°C @ S
rms sed SN F? 2

Group - C
T @ o oI Tod wlas 2X5=10
7.F) I aF0 FqT TS TIFA STRPIT ‘Zt’;+ax=0 R, a9

(UTTNPIT PO ? 1

%) 7 mm R (R 93 STEamEefs 3@ FOE THEF @ 4.4 ms”

T (WEAEE [JefT FF 2

)5 OAGI NAFIIBFT (Y| 2

8.F) vt wariE My AN ARFY fely F@T

Y, =a Sin(a)t—z%)ﬂaﬂ Y2=a2C0s(a)t—2nTx+ D) 2
¥) 2s EE 9 [{A% aF FaT qE@Ed 0= 1% Ja w1 3fEHe
T TR (S 0F TIPS Todl o F07? 2
) TR fagife 7 1

9.%) 236 NMEF AF6 FNF TAPe y RN FF07 F41 @X®!
y =107 Sin (100t + 20x + =) meter

@A t @S 932 X FoE waoE sife iy @ 2

y) qYF IO AR Mo F=E NE AF0 TREF @ 1
) P (AT T IYIEE IS TR T J@E NI FACER 5100
| I FEN (T AFE) 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:

e Students will learn the advanced principles of Physics and able to solve various
problems.

e Active learning techniques and pedagogical approaches enable an effective increase in
the attitudes and successes of the students.

Critical thinking and problem solving:

e 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:

e The curriculum is prepared in such a way that a learner can focus on effective study

habits and time management skill.
Learning outcomes:

e Students can acquire the knowledge of Electrostatics, Current electricity,

Magnetic effect of current and Magnetism, Electromagnetic induction and Alternating
current, Electromagnetic waves.

e Students will acquire experimental skills in the context of the above topics.

Emphasis on Indian Knowledge system :

e 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.

e 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.

e 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 I'V: 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)

To draw the lines of force due to a bar magnet north pole pointing north.

To draw the lines of force due to a bar magnet north pole pointing south.

To verify the ohm's law & hence to find the unknown resistance from V-I graph.
To determine an unknown resistance with the help of a meter bridge.

To verify the law of series combination of resistances by using a P.O box.
To verify the law of parallel combination of resistances by using a P.O box.

S bk v =
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Sample Question Paper
Visva-Bharati
Class XII (Semester - 1)
Subject — Physics (Elective)
Full Marks —30, Time —2 Hours

Question No. 1 is compulsory 1X10=10
1.a) 1 esupotential = ? volt.
b) How many electrons must be removed from a piece of metal to give

it a positive charge of 1.0 X 107C?

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.

i) Write down the vector form of Lorentz force.

Answer any four questions from question no. 2 to 7 5X4=20

2.a) Derive an expression for electric field intensity at a point on the 3
perpendicular bisector of an electric dipole.

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

3.a) Two capacitors of capacitances 0.1 microfarad and 0.01 2
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.

b) What is temperature coefficient of resistance? Give an example 1+1
where resistance decreases with increase of temperature.

c) Write down definition of mobility of free electrons. 1

4.a) Write down Kirchhoff's Frist law with mathematical form. 1

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




5.a)
b)

c)

6.a)
b)

7.3)
b)

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

Write down the second law of electromagnetic induction.
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.

An alternating current is expressed as | =10 Sin{ (200 s ')t + g}A.

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

Write down the Biot-Savart law.

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

Magnetic flux linked with a coil varies with time as

d= (4t +2t — 6) Wb, where t is measured in sec. Find the
magnitude of the induced e.m.f at t =3s.

Write down the expression of displacement current and explain

the symbols used.
1

Ho€o

Write down the dimension of

The magnetic field vector of a plane electromagnetic wave is
given by

B = 3x10%sin(1.6 x 10°x+ 48 x 10™°t) j Tesla. Write down the
equation of electric field vector.

[
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Sample Question Paper
Visva-Bharati
Class XII (Semester - 1)
Subject — Physics (Elective)
Full Marks —30, Time —2 Hours

1 2 2% NRETF 1X10=10

1.a) 1 esufFea= ? TSF.

b) o= wg W IOl TERET Rfe =@ argB 1.0 X 10°7C
EIQF YA 272

c) ofte fag Fie

d) 9 ETSARGRET Frokd DR fHds Fae

e) UIEIEs b @ =l

f) R GIEF W [ i W Foe

g) = I A2

h) 3l ReTerE® 46 /79 S0 79 1m, 5C @ e @b
g @ =R e T @S $ FE 00 32

i) @32 torbeE 100W @3 40W M MhE @R SRS e
Sl

j) @G R o9 el e

29 WE 772 AE W Q@ @ @I SR ArE Ted wis) 5X4=20
2.a) fGe fRINF 7 ARSI TARFS (@ [T SGLTFT AR 3
ARG NofT 41

b) — OGSTFE AR & [RGI I3 N ST1F (74| NC? (P (OO A JFF? 1+1

3.a) 0.1pF8 0.01 uF YIFPCF FfG LRHH N TN I I ANQOGr® 22V 2
RO A1LFT 2ATIIS FGT TP OGP Q4N TNSA SN T&F B

ST A& Bt ARITON 22
b)  RIEE THO GNF e (SN (H0A ([1Y O[T @ F0eT N A2 1+1
CLECRRARY
c) TS RAEAPGIN TGOl S WIS | 1
4.3) JFRIFNGF AN TG0 MNASF TR @A 1
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b)

S N

Tt ot AfSTG @ =~ r, A 8 B R W& OliAy F7?
o) foarems 8 *RipES WA 76 AL AP (Y|

5.a) Ofos FERIT WEREE fFehy SJafo 14|

b) 1.0 m R SIS @@ I 0.01m & Qe ™5 1000 A1 Gl

SR | T 5A OGS AMR BT~ FAT =Y O 2 AANNG I oot WsF 9194
OIFICHAF NN NN FF1

B

) g6 AR OGe SRRV AR | = 10 Sing (20011s ™)t + %}A
(A ARIOS RENAR FME r.m.s 32 MW T F|

6.a) G-TOIG 7afs [ge 341

b) (I FMH G- (CITICHAT WY@ NP BN 0.2X10°T 32 [RAS &V 60°1 @
B ©-(519F CFAAR 8 I7 OFF ST [T 741

) I T oo My TaIT F1F NEG ST0rF Sl 1f{Es =37
b= (482 +2t — 6) Wb, (T t (IS WA TT| A=3s 4 FHATS WIS
CIN B e G E R DA DR

7.8) R ARENER AFEEEIG Y e I7Te 7O hwel [Rye wF

b) L a7 W@l |

Ho€o

) o SOfCLEFF SHT BIFFCRA (9FAD
B = 3x10%sin(1.6 x 10%x+ 48 x 10'%) ] Tesla @R 2o IoRrwa (5@
TRes =
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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:
e Provide opportunities for students to observe, explore and test hypotheses.
e 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:
e Mathematical and computation skills will be developed to solve numericals.
Exam preparation:
e The curriculum is prepared such a way that a learner can focus on effective study
habits, time management skill.
Learning outcomes:
e Students can acquire the knowledge of Optics, Dual nature of matter and radiation,
Atoms and nuclei, Electronic devices and communication system.

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

e 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.

e 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.

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

e Some social values will be inculcated among the students to help our future society.
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Class — XII
Semester —I1 (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 — 11 (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 — 1)
(Student should attempt any four)

—

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 — IT)
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 Vi - ui = % 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) Abeam 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 (u-1)h from the observer, Refractive index of water =p (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 i, = u, Where 1,= angle of polarisation, p =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

30| Page




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 (;H?) and a particle (;He") 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 5X10* 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 B 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.

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

¢) What is modulation and de modulation ? 2
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Sample Question Paper
Visva-Bharati
Class XII (Semester — 1)
Subject — Physics (Elective)
Full Marks —30 Time — 2 Hours

F - fJerst
T @ fodfc ama Teg wss 5x3=15
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