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1. Course Description
This course is aims to develop advance knowledge in Physics. It has two sections – theoretical and Practical. The theoretical part consists of fundamental concepts, principles and laws. It includes Magnetic Effect of Electric Current, Basic concept of Magnetism, Magnetic properties of material, Electromagnetic induction, AC Circuits, The electron, Photons, Solids and Semiconductor devices, Quantization of energy, Nuclear physics, Radioactivity and Digital electronics and communications.
This course also includes practical works from the Magnetism and magnetic materials, Semiconductors, Photoelectric effect and AC Circuits. The aim of this course is to develop knowledge and skills required to conduct Physics practical classes at Secondary School.
2. General Objectives
The general objectives of the course are as follows:
· To acquaint the students with the basic knowledge of magnetism, electromagnetism and AC circuits
· To enumerate and illustrate students with the theoretical aspects of  Atomic Physics such as motion of electron and Quantization of energy.
· To make familiar with different phenomena like photoelectric effect and X- rays.
· To provide the students with a broader understanding of the different aspects of Nuclear Physics and radioactivity.
· To make familiar with the different theories related to electronics –both analogue and digital.
· To make the students able to  solve  numerical problems related to the content.
3. Specific Objectives and Content
Part- I Theory
	Specific Objectives
	Contents

	· Discuss Oersted discovery in brief as introduction.
· Explain some rules for direction of current and magnetic field. 
· Derive the relation of force on a charged particle in a magnetic field
 i.e. [image: image2.png]F = Bqusing




· Derive the relation of force on a conductor in magnetic field i.e. [image: image4.png]F = Bllsinf
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· State Fleming’s left hand rule
· Derive the relation of torque produced on a rectangular coil placed in a magnetic field under following two conditions:
· When a plane coil is parallel to the direction of magnetic field.
· When a plane of coil makes an anglewith the direction of magnetic field.
· Explain the construction and theory of moving coil galvanometer.
· Explain the term current sensitivity and voltage sensitivity of galvanometer.
· Describe the principle, construction and working of DC motor.
· Describe Hall Effect and derive an expression for hall voltage.
· State and explain Biot-Savart’s law and apply it to –
· Determine the magnetic field due to a straight current carrying conductor.
· Determine the magnetic field due to a current carrying circular coil ( both at center and at axial point)
· State and explain Ampere’s law and apply it to 
· Determine the magnetic field due to current carrying straight conductor
· Determine the magnetic field due to a current carrying long solenoid.
· Derive the relation of force between two parallel current carrying conductors and define one ampere of current by using it.
· Solve simple numerical examples related to above topics.
	Units I : Magnetic Effect of Electric Current  (20)      
1.1 Introduction
1.2 Direction of current and magnetic field.
1.3 The force on charged particle in a magnetic field
1.4 The force on a conductor in magnetic field
1.5 Fleming’s left hand rule
1.6 Torque on a rectangular coil in a uniform       magnetic field
1.7 Moving coil galvanometer
1.7.1 Sensitivity of Galvanometer
1.8 The DC motor
1.9 Hall effect
1.10 Biot-Savart’s  law and applications
1.11 Ampere’s circuital law and its applications
1.12 Force between two current carrying conductors
1.13 Definition of one Ampere and value of [image: image6.png]o






	· Explain magnetism and properties of magnet as an introduction. 
· State and explain Coulomb’s law.
· Define following terms related to magnetism:
- Axis of magnet
- Equatorial line
- Geometric and effective length
- Magnetic dipole and its moment
            - Magnetic meridian
            - Geographical meridian
· Describe magnetic lines of force and their properties.
· Define magnetic field and magnetic field intensity.
· Calculate magnetic field intensity due to a bar magnet in the i) end on position and ii) broad side on position.
· Explain neutral points and their determination by plotting magnetic lines of force.
· Derive an expression of torque experienced by a magnet when placed in a magnetic field.
· State and prove tangent law.
· Describe principle and use of deflection magnetometer to determine and compare magnetic moments of bar magnets in tanA and tanB positions.
· Explain principle and use of Oscillation magnetometer to determine and compare magnetic moments of bar magnets.
· Solve simple numerical examples related to above topics.
	Units II: Basic concept of Magnetism     (15)
2.1 Introduction
2.2 Properties of magnet
2.3 Coulomb’s law
2.4 Terms related to magnetism
2.5 Magnetic lines of force
2.6 Magnetic field
2.7 Magnetic field intensity
2.8 Magnetic field intensity due to a bar magnet
2.9 Neutral points
2.10 Torque experienced by a magnet in a magnetic field
2.11 Tangent law
2.12 Deflection magnetometer
2.13 Oscillation magnetometer


	· Explain following elements of Terrestrial magnetism:
· Declination
· Inclination or Angle of dip
· Horizontal component of the earth’s magnetic field
· Describe structure of dip circle and use of it to determine angle of dip.
· Define apparent dip and derive relation between it with true value of dip.
· Explain intensity of magnetization, relative permeability and magnetic susceptibility with mathematical relations.
· Establish the relation- µr= 1+χ
· Describe the classification of magnetic material.
· Explain properties of Dia-, Para- and Ferro-magnetic materials.
· Discuss Domain theory of ferromagnetism
· Describe hysteresis curve and its significance
· Solve simple numerical examples related to above topics.
	Units III: Magnetic properties of material        (5)
3.1 Elements of Terrestrial  magnetism
3.2 Dip circle
3.3 Apparent dip
3.4 Intensity of magnetization, relative permeability and magnetic susceptibility
3.5 Classification of magnetic material
3.6 Properties of Dia-, Para- and Ferro- magnetic materials
3.7 Domain theory of ferromagnetism
3.8 Hysteresis curve and its significance


	· Describe electromagnetic induction with example as introduction
· Explain magnetic flux and magnetic flux density.
· Obtain magnetic flux linkage as Φ=ΝABcosθ
· Explain Faraday’s law of electromagnetic induction with mathematical relation.
· Describe Lenz law and conservation of energy.
· State Fleming’s right hand rule.
· Derive relation for emf induced in a straight conductor as, E=Blvsinθ.
· Derive relation for emf produced in a rectangular coil as E =EoSinθ.
· Explain principle, structure and working of A.C. generator.
· Explain principle, structure and working of D.C. generator.
· Describe  self-induction and mutual induction
· Derive relation for self-inductance for a coil and mutual inductance between two coils.
· Derive mutual inductance of two long co-axial solenoids.
· Calculate energy stored in an inductor.
· Explain principle, structure and working of transformer.
· Describe efficiency and energy loss in transformers.
· Discuss the use of transformer for long distance A.C. supply power system.
· Define eddy currents and explain its applications like heating effect, magnetic effect and galvanometer damping.
· Solve simple numerical problems in above topics.
	Units IV: Electromagnetic induction            (15)
4.1 Introduction
4.2 Magnetic flux and magnetic flux density
4.3 Magnetic flux linkage
4.4 Faraday’s law of electromagnetic induction.
4.5 Lenz law and conservation of energy. 
4.6 Fleming’s right hand rule.
4.7 Emfinduced in a straight conductor
4.8 Emf produced in a rectangular coil. (Principleof AC generator).
4.9 D.C. generator or D.C. dynamo
4.10 Self-induction and mutual induction
4.11 Mutual inductance of two long co-axial solenoids
4.12 Energy stored in an inductor
4.13 Transformer
4.14 Eddy currents and its applications.


	· Define alternating current and voltage with mathematical relations.
· Explain and calculate mean or average value of alternating current and voltage.
· Define Root mean square (rms) value of    alternating current and voltage.
· Explain phasor and phase diagram.
· Discuss AC through resistance R only and derive phase relationships between ac current and ac emf.
· Discuss AC through inductance L only and derive phase relationships between ac current and ac emf.
· Discuss AC through capacitance C only and derive phase relationships between ac current and ac emf.
· Discuss AC through LR- series circuit and derive phase relationships between ac current and ac emf.
· Discuss AC through RC- series circuit and derive phase relationships between ac current and ac emf.
· Discuss AC through LCR- series circuit and derive phase relationships between ac current and ac emf.
· Define the term admittance.
· Explain resonance in LCR-series circuit and quality factor.
· Derive expression forPower in AC circuits and define power factor.
· Explain wattless current.
· Describe choke coil.
· Solve simple numerical problems in above topics.
	Units V: AC Circuits                                       (15)
5.1 Introduction.
5.2 Mean or average value of alternating current and voltage
5.3 Root mean square (rms) value of alternating current and voltage. 
5.4 Phasor and phase diagram.
5.5 AC through resistance R,inductor L and capacitor C and their series combinations.
5.6 Admittance 
5.7 Resonance in LCR series circuit and quality factor.
5.8 Power in AC and power factor.
5.9 Wattless current.
5.10 Choke coil


	· Give short introduction of electron as position, charge and mass.
· Describe the method on determination of Charge of electron by Millikan’s oil drop experiment.
· Explain gaseous discharge at various pressure.
· Describe cathode rays with their properties.
· Discuss the motion of electron in electric field.
· Explain the motion of electron in magnetic field.
· Describe Thomson’s experiment to determine specific charge of electron.
· Explain thermionic emission phenomenon.
· Describe structure and working principle of Cathode rays oscilloscope (CRO) and its uses.
· Solve simple numerical problems in above related topics.
	Units VI: The electron                    (15)                             
6.1 Introduction
6.2 Millikan’s oil drop experiment and its importance.
6.3 Gaseous discharge at various pressure.
6.4 Cathode rays and their properties.
6.5 Motion of electron in electric field.
6.6 Motion of electron in magnetic field.
6.7 Thomson’s experiment to determine specific charge of electron.
6.8 Thermionicemission
6.9 Cathode rays oscilloscope (CRO).


	· Explain quantum nature of radiation.
· Describe photoelectric effect with experimental arrangement.
· Explain laws of photoelectric effect.
· Discuss Einstein’s photoelectric equation and derive the relation and hence define the related terms like
· Threshold frequency
· Threshold wavelength
· Work function
· Explain Stopping potentials.
· Describe Millikan’s experiment and measurement of Plank’s constant.
· Discuss the uses of Photoelectric effect in following photoelectric cells:
· Photo-emissive cells.
· Photo-voltaic cells.
· Photo-conductive cells.
· Solve simple numerical problems in above topics.
	Unit VII: Photons                                         (5)
7.1 Quantum nature of radiation.
7.2 Photoelectric effect
7.3 Laws of photoelectric effect.
7.4 Einstein’s photoelectric equation.
7.5 Stopping potentials.
7.6 Millikan’s experiment and measurement of Plank’s constant
7.7 Uses of Photoelectric effect.


	· Explain different energy bands in solids.
· Describe differences between metals, insulators and semi –conductors on the basis of band theory.     
· Explain intrinsic and extrinsic semi –conductors.
· Describe formation of P-N junction 
· Explain Semi –conductor diode characteristics in forward and reverse bias.
· Explain full wave rectification using diodes.
· Describe filter circuit 
· Describe Zener diode and its use as a voltage regulator.
· Explain - pnp and npn transistor.
· Describe characteristics of npn transistor in common    emitter mode.
	Unit VIII: Solids and Semiconductor devices (15)
8.1 Energy bands in solids.
8.2 Difference between metals, insulators and 
Semi –conductors on the basis of band theory.
8.3 Intrinsic and extrinsic semi –conductors.
8.4 P-N junction 
8.5 Semi –conductor diode characteristics in forward and reverse bias.
8.6 Full wave rectification.
8.7 Filter circuit 
8.8 Zener diode.
8.9 Transistor- pnp and npn. 
8.10 Characteristicsof npn transistor in common    emitter mode.


	· State and explain Bohr’s theory of hydrogen atom and calculate radius and energy in nth orbit.
· Explain Spectral series  
· Discuss the excitation and ionization potentials 
· Describe energy levels.
· Explain De Broglie theory.
· Describe Uncertainty principle.
· Explain the production and use of X- rays.
· Discuss Bragg’s diffraction.
· Explain mechanism of production of
He- Ne laser and uses of lasers.  .
· Solve simple numerical problems in above topics.
	Unit IX: Quantization of energy                  (10)
9.1 Bohr’s theory of hydrogen atom.
9.2 Spectral series 
9.3 Excitation and ionization potentials 
9.4 Energy levels
9.5 De Broglie theory.
9.6 Uncertainty principle.
9.7 X- rays-production and use. 
9.8 Bragg’s diffraction.
9.9 Lasers- He- Ne laser..


	· Explain nucleus   and its constituents.
· Describe mass number ,atomic mass ,atomic mass unit
· Explain  Einstein’s mass -energy  relation 
· Describe mass defect ,binding energy, binding energy per nucleon and packing fraction
· Explain isotopes of nuclei.
· Discuss the different types of nuclear reactions
· Describe nuclear fission and nuclear fusion with energy calculation.
· Explain Q -value of nuclear reaction.
· Solve simple numerical problems in above topics.
	Unit X: Nuclear physics                                (10)
10.1 Nucleus   and  its constituents
10.2 Mass number ,atomic mass ,atomic mass unit
10.3 Einstein’s mass -energy  relation 
10.4 Mass defect, binding energy, binding energy per nucleon and packing fraction.
10.5 Isotopes of nuclei
10.6 Nuclear  reactions
10.7 Nuclear fission and nuclear fusion
10.8 Q-value  in nuclear reaction


	· Explain and define radioactivity.
· Describe differenttypes of radiations and their properties
· Explain fundamental laws of radioactivity
· Derive decay law and define  decay constant
· Define half-life and mean life and derive relation between half-life and decay constant.
· Describe radio isotopes and their use as tracer in agriculture, medicine, engineering and carbon dating.
· Explain construction and use of G.M. tube.
· Solve simple numerical problems in above topics.

	Unit XI: Radioactivity                                    (10)
11.1 Introduction
11.2 Types of radiations and their properties.
11.3 Fundamental laws of radioactivity 
11.4 Decay law and decay constant.
11.5 Half-life and mean life.
11.6 Radio isotopes 
11.7 Uses of radio activity 
11.8 G.M. tube 


	· Define and explain the logic gates.
· Describe OR ,  AND , NOT ,NOR and NAND  gates with their symbols ,operations and their truth tables 
· Explain Diode –diode logic 
· Explain the Diode transistor logic 
· Explain light emitting diode and photodiode with their applications 
· Define the terms A. M., F. M.  and band width and their common uses 
· Define optical fibers and their types 
· Explain the principle of optical fibers and its application in communications.  
	Unit XII:  Digital electronics and       
communications               (15)
12.1 Logic gates 
12.2 OR ,AND ,NOT ,NOR and NAND gates 
12.3 Light emitting diode 
12.4 Photodiode 
12.5 Modulation
12.6 . A. M.
12.7 . F. M.
12.8 . Band width  
12.9 . Optical fibers in communications. 



Note: The figures in the parenthesis indicate the approximate teaching hours for the respective units. 
Part- II Practical
	Specific Objectives
	Contents

	· Determine the angle of dip in the laboratory by using dip circle.
· Determine the pole strength and magnetic moment of a bar magnet by locating the neutral points keeping North Pole pointing towards the geographical south.
· Determine the pole strength and magnetic moment of a bar magnet by locating the neutral points keeping North Pole pointing towards geographical north.
· Use of deflection magnetometer to determine the pole strength andmagnet moment of a bar magnet in tanA position.
· Use of deflection magnetometer to determine the pole strength and magnet moment of a bar magnet in tanB position.
· Use of deflection magnetometer to compare the magnetic moments of given bar magnets.
· Use of oscillation magnetometer to determine pole strength and magnetic moments of a bar magnet.
· Use of oscillation magnetometer to determine pole strength and magnetic moments of a bar magnet to compare magnetic moments of two bar magnets.
	Unit I: Magnetism and magnetic materials.
1.1 Angle of dip
1.2 Deflection magnetometer
1.3 Oscillation magnetometer.

	· Study the characteristics of a junction diode.
· Study the characteristics of a zener diode
·  Study the input and output characteristics of a PNP and NPN-transistors in CE-mode.
· Study of AND, OR, and NOT gates.
	Unit II: Semiconductors
3.1 Junction diode.
3.2 Transistors
3.3 Logic gates

	· Determine Planck’s constant using photocell.
	Unit III: Photoelectric effect

	· To determine the resonant frequency  of a series LCR circuit 
· To determine the quality factor of a series LCR circuit 
	Units IV: AC Circuits                                       


4. Instructional Techniques
The instructional techniques for this course are divided into two groups. First group consists of general instructional techniques applicable to most of the units. The second group consists of specific instructional techniques applicable to specific units.
4.1. General Instructional Techniques
· Lecture method; 
· Discussion method; 
· Demonstration method; 
· Collaborative method; 
· Problem solving; 
· Internet search 
· Project method 
4.2. Specific Instructional Techniques/Activities
The topics included in the unit XIV should be taught with project method.
5. Evaluation 

Theory part
The annual examination of theoretical part will be held by the Office of the Controller of Examinations. The types and number of question to be included in the annual examination are given below. 
	Types of questions 
	Total questions to be asked
	Number of questions to be answered and marks allocated
	Total marks 

	Group A: Multiple choice items 
	14 questions
	14 × 1 mark
	14

	Group B: Short answer questions 
	6 with 3 or questions
	6 × 7 marks
	42 

	Group C: Long answer questions 
	2 with 1 or question
	2 × 12 marks
	24 


Practical Part
The marks allocated to practical part are given in the following table.
	Examination
	Area of examination
	Marks
	Total

	Internal
	Regularity
	1
	4

	
	Regular practical performance
	1.5
	

	
	Record Book
	1.5
	

	External
	Experiment
	12
	16

	
	Viva
	4
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