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    PHYSICS XII 

  (Chapter Wise Important Topics/Questions (3/5 Marks)  for CBSE Board) 

BOOK - 1 

1-Electric Charges and Fields 

1-State Gauss Theorem In electrostatics and derive an expression for the Electric field intensity due to  

(a) Infinitely long straight wire 

(b) Infinite Plate sheet of charge 

(c) Shell 

(d) Sphere 

Also show the variation of Electric field with Distance with the help of Graph? 

2-What is superposition principle ? 

3-Define Electric Flux and its units. 

2-Electrostatic Potential and Capacitance 

1-Derive an Expression for the electrostatic Potential due to  

(a) Dipole 

(b) Sphere 

(c) Solid Sphere 

2-What is dipole moment. What is the work done in rotating a dipole through an angle θ in a uniform electric field ? 

3-Show that Electric field is Zero inside a charged conductor? 

4-Show that Electrostatic Potential is constant throughout the volume of the conductor and has the same value (as 

inside) on its surface? 

5-Find the Capacitance of a parallel plate capacitor when  

(a) Conductor is placed within the plates 

(b) Dielectric is placed within the plates 

6-Derive an expression for the energy stored in a parallel plate capacitor? What are the factors on which it depends ? 

7-Discuss the working and construction of Van-de-Graff Generator ? What is its principle ? 

8-What are equipotential surfaces . Draw these surfaces for  

(a) Increasing Electric Field 

(b) Decreasing Electric field 

(c) Uniform Electric Field 

(d) Point Charge (+ve and –ve) 



3-Current Electricity  

1-Express Ohms Law in Vector form? Establish relation between  ��⃗ = ��⃗ ? 

2-What is drift velocity ? What are factors on which it depends? 

3-Define Temperature Coefficient of Resistivity and Resistance ? What is its formula ? 

4-What are kirchoff Law and two which conservation law It relates to ? 

5-What is principle of Potentiometer and how its sensitivity and accuracy can be increased?  

6-How to measure the internal resistance of a cell using potentiometer ? Why voltmeter can not be used for this 

purpose 

7-How will you use the meter bridge to determine the resistance of a given wire?  Explain the principle of the 

experiment and the given formula used? 

4-Magnetic Effects of Current  

1-State Bio-Savarts Law for a small current element and how will you find the direction if magnetic field generated ? 

What are units of Magetic field and its diemensions. 

2-Derive expression for Magnetic field along the axis of a circular current loop ? 

3-State Ampere Circuital Law and use it to find the magnetic field due to  

(a) Solenoid . (What is the field at the corners of the solenoid) 

(b) Toroid 

4-What is the effect of Force on a charged particle (Positive ) when it enters a  

(a) Magentic field  

(b) Electric field 

At an angle θ with the fields . State the path adopted by the charge in each case? 

5-Discuss the principle , working and construction of Cyclotron ? Show that frequency of cyclotron is independent of 

Velocity and radius . Why electrons can not be accelerated by cyclotron? Also find the expression for Kinetic energy of 

the electrons ejected. 

6-Show mathematically that two current carrying conductors having direction of current same in both  , attract each 

other? 

7-With the help of laballed diagram explain the  

(a) Conversion of Voltmeter from Galvanometer 

(b) Conversino of Ampmeter from Galcanometer. 

What is galvanometer constant or Fingure of merit ? 

5-Magnetism 



1-Name and define the magnetic elements of Earth’s Magnetic field at a place ?Show them in laballed diagram and 

deduce relation between them ? 

2-Classify the material on the basis of their behavior in a magnetic field ?Under which category does Iron come ? How 

does the magnetic property of Iron change with increase in temperature ? 

3-How and why will you select materials for making permanent magnets, electromagnets and core of transformers ? 

6-Electromagnetic Induction 

1-State Lenz Law and show that they are In accordance to law of conservation of energy ? 

2-State Law of Electromagentic Induction? 

3-Derive an expression of power required to pull out a charged conductor moving Perpendicular to magnetic field  

4-What are eddy currents ? What are their advantages and disadvantages ? What is dead beat galvanometer ? How they 

can be minimized ? 

5-What is self Inductance  and its units. Derive an expression for long solenoid of length L and cross section al area A 

having N number of Turns ? 

6-What is mutual induction and its units  and its diemensions ? Find out the expression for the mutual inductance of 

inner solenoid of length L having radius r1 and number of turns n1 per unit length due to second out solenoid of same 

length and n2 number of turns per unit length ? 

7-A Rectangular coil of N turns , Area A Is held in a uniform magnetic field B. If the coil is rotated at the steady angular 

speed ω , deduce the expression for the induced emf in the coil at any instant of time ? 

8-With the help of laballed diagram , explain the principle , construction and working of an ac generator. Derive an 

expression for the induced emf? 

7-Alternating Current 

1-Define the root mean square value of Alternating EMF. Derive a relation between it and its peak value? 

2-A Sinuosodial emf is applied to a circuit containing an inductor only. Show that the current lags behind the voltage by 

π /2 . What is its inductive reactance? Draw a graph showing the variation of inductive reactance with the frequency of 

the ac source? Show the phase relationship between current and voltage in a phasor diagram. 

3-……………………..do………………….circuit containing Capacitor only. What is Capacitive reactance ? Show the phase 

relationship between current and voltage in phasor diagram? 

4-An Inductor, Capacitor and Resistance are connected in series in AC circuit, Deduce with the help of phasor diagram a 

mathematical expression for impedence of the circuit, What is meant by the resonance of the circuit? Prove that circuit 

exhibits resonanace at a particular frequency? What is its value ? 

5-What is sharpness or Q factor in an AC circuit ? 

6-Explain the working and construction and principle of transformer. Discuss various losses in transformer how they can 

be reduced? 

8-Electromagnetic Waves  



1-Draw a Sketch of plane electromagnetic wave propogating along the z direction . Depict clearly the directions of 

electric and magnetic fields varying sinusoidally with z? 

2-A Plane EM wave travels in vacuum along y direction write (a) ratio of the magnitudes and (b) directions of electric and 

magnetic fields ? 

3-What is the electromagnetic spectrum . ? Draw a EM spectrum along with Wavelengths and mention two uses of each 

part of the wave? 

4-What is the relationship between velocity of EM waves and its magnetic and Electric Field parameters? 

 

BOOK – 2 

9-Ray Optics and Optical Instruments  

1- Explain the phenomenon of Total Internal Reflection . What are essential conditions for it to occur?Derive the 

relation between critical angle and refractive index of the material.  

2- Explain the following with the help of Diagram:- 

i. Working of optical fibres 

ii. Mirage 

iii. Shine of Diamond decreases when they are dipped in turpentine oil. 

iv. Formation of Rainbow. 

3- Dray a ray diagram to shown the 

i. Deviation of Ray of Light through prism through 90 degrees , 180 degrees, and inversion of 

image without deviation. 

4- Derive an expression for refraction through curved surfaces 

a. Denser to rarer medium’ 

b. Rarer to dense medium 

5- Derive Lens makers formula. State the assumptions used . 

6- Derive an expression for the refractive index of the material of the prism in terms of angle of prism and angle of 

minimum deviation.  Give Graphical Representation. 

7- How do you account for red color of Sun during Sun rise and sun set? 

8- Derive an expression for Magnification of Compound Microscope with the help of ray diagram 

9- Derive an expression for Magnification produced by Astronomical telescope with the help of ray diagram. 

10- What is reflecting type telescope. Explain with the help of Ray diagram. Why it is preffered ? 

11- Illustrate with the help of suitable diagram, the action of the following on a plane wavefront incident on 

(a)  A prism (b) convex lens  (c) concave mirror (d) Concave lens 

12- State the conditions for constrictive and destructive interference and derive expression for fringe width in Young 

Double slit experiment. What are the factors on which the fringe width depends? 

13- Using Huygens principle explain diffraction of light due to  a single slit illuminated by a monochromatic source. 

Explain the formation of the pattern of the fringes obtain on screen ? 

14- Explain with the help of suitable diagram how an unpolarized light can be poloarized by reflection from a 

transparent medium . Write the expression for the Brewester angle in terms of the refractive index of dense 

medium ? 

15- What are polaroids and their use? How can we demonstrate the transverse nature of light by using polaroids? 



10-Dual Nature of Matter and Radiations. 

1-Describe an experimental arrangement to study photoelectric effect? Explain the effect of (a) intensity of light on 

photoelectric current (b) Potential on photoelectric current and (c) frequency of incident radiation on stopping potential. 

2-Why photoelectric effect can not be explained on the basis of wave nature of light ? Give reasons  

3-Use Einsteins equation to explain the laws of photoelectric emission ? 

4-What are de-brogile waves and show that de-broglie wavelength of electrons of energy K is given by the relation 
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5-Discuss Davissio and Germer Experiment or Experiment to establish the wave nature of electrons ? 

11-Atoms and Nucleii 

1-Using Bohr’s Postu;ate derive an expression for total energy of electron in the nth orbit of an atom? 

2-Define the terms 

(a) Mass defect 

(b) Binding Energy 

(c) Half Life 

(d) Average Life 

(e) Radioactivity 

 

3- What is Binding energy ? Explain Fusion and Fission on the basis of Binding Energy Curve? 

4-Discuss the uses and properties of Alpha,Beta and Gamma Rays ? 

5-State the law of radioactivity disintegration and establish the relation between Half life and decay constant? 

6-Explain with the help of Examples and equations 

(a) Alpha decay  

(b) Beta Decay  

(c) Gamma Decay 

12-Semicondutor  Electronics  

1-What is PN junction . Explain with the help of diagram the depletion layer. How is it formed. How it is effected during 

forward bias and reverse biased? 

2- Discuss the following :  

(a) Full Wave rectifier 

(b) npn Transistor as amplifier and Gains of Amlifier 

(c) Transistor as Switch 

(d) Transistor as Oscillator 

3- What is Zener Diode ? What are its chartersitics and how it is made? 



4- Explain the working of Different types of GATES? 

13-Communication Systems 

1-What is communication system? Explain with the help of block diagram. 

2-Define the terms 

(a) Point to point communication 

(b) Transducer 

(c) Attenuation 

(d) Bandwidth 

(e) Modulation 

(f) BaseBand 

3-What is Modulation and why it is required ? Explain with the help of diagram  

(a) Amplitude Modulation 

(b) Frequency Modulation 

(c) Pulse Modulation 

4-What are different Modes of Communication ? Explain them with the help of diagrams. 

5-What is LOS ? 

6-Deduce the expression for the distance upto which the TV Signal can be directly be received from a TV tower of height 

h ? 

 

   

 

 

 

 

 

 


