
 
WINTER VACATION ASSIGNMENT-DECEMBER-2015 

CLASS XII (SCIENCE) 
 

PRACTICE QUESTIONS 
PHYSICS 

 
 

Topic: Electrostatics 
 
All Questions consist of 1 Mark          
 
Q.1: Two charges e4  and e are at a distance x  apart. At what distance, a charge q  must be placed from 

charge e  so that it is in equilibrium 
Q.2: A 500 µC Charge is at the centre of a square of side 10cm. Find the work done in moving a charge of 10µC 

between two diagonally opposite points on the square.  
Q.3: A parallel plate capacitor has circular plates of m08.0  radius and m3100.1   separation. If a Potential 

difference of volt100 is applied, how much charge will be on plate? 

Q.4: The electric field inside a hollow charged conductor is zero, Why? 
Q.5: Is it possible to transfer all the charges from a conductor to another insulated conductor? 
Q.6: Define dielectric constant of a medium. Dielectric constant of a medium is unity, What will be its 
permittivity? 
Q.7: Two electric lines of force do not interact. Explain why? 
Q.8: Calculate the work done in moving a charge of 10-6 coulomb, 5cm on an equipotent surface. 
Q.9: Name the physical quantity whose S.I. unit is (i) coulomb/volt (ii) Joule /coulomb.  
Q.10: How much energy will be stored in a capacitor of 100 μF capacity, when charged by a battery of 20V? 
 
All Questions consist of 2 Marks           
Q.1: Define electric flux. Write its SI unit A charge q is enclosed by a spherical surface of radius R. If the radius 

is reduced to half how would the electric flux through the surface change? 
Q.2: Derive an expression for the electric field at a point on the equatorial position of an electric dipole. 
Q.3: Derive an expression for the effective capacitance when capacitors are connected in (a) series and (b) 
parallel 
Q.4: What are dielectrics? Distinguish polar and nonpolar dielectrics. Define the term Polarization vector. 
Q.5: If C1 = 3pF and C2 = 2pF, Calculate the equivalent capacitance of the network shown in figure between A 

and B Also find stored energy if supply 100 Volt. 

 
Q.6: A polythene piece rubbed with wool is gound to have a negative charge of 3 x 10-7 C. 
 (i)Estimate the number of electrons transferred from which to which? 
 (ii) Is there a transfer of mass from wool to polythene? 
Q.7: Four equal charges Q  are placed at the four corners of a square of each side is ''a . Work done in 

removing a charge – Q from its centre to infinity ? 
Q.8: Two charges C19102.3   and C9102.3   kept 2.4 Å apart forms a dipole. If it is kept in uniform electric 

field of intensity mvolt/104 5  then what will be its electrical energy in equilibrium 

Q.9: How many electrons must be removed from a ball of mass 3.2 gm so that it may float in an electric field of 
intensity of 1010 N/C directed upwards? 

Q.10: A unifromaly charged conducting sphere of diameter 2.4m has a surface charge density 0f 80.0 µC/m2  



 
 (i) Find the charge on the sphere. 
 (ii) What is the total electric flux leaving the surface of the sphere. 
All Questions Consist of 3 Marks           
Q.1: Three identical capacitors C1, C2 and C3 of capacitance 6µF each are connected to a 12V battery as shown 

Find  (i) charge on each capacitor 
  (ii) Equivalent capacitance of the network 
  (iii) Energy stored in the network of capacitors. 

 
Q.2: (a) Derive an expression for the torque experienced by an electric dipole placed in a uniform electric field. 

What is the net force acting on this electric dipole?  
(b) An electric dipole consists of two opposite charges each of 1μC separated by 2cm. The dipole is placed 
in an external uniform field of 105 N/C intensity. Find (a) maximum torque exerted by the field on the 
dipole and (b) the work in rotating the dipole through 1800 starting from the position θ = 00 ? 

Q.3: State Gauss theorem in electrostatics. Apply this theorem to calculate the electric field due to an infinite 
plane sheet of charge. 

Q.4: Define electric potential. What is the S.I. unit of potential? Obtain an expression for the electrical 
potential at a point at a distance r from an isolated unit positive charge? 

Q.5: Using Gauss' law deduce the expression for the electric field due to a uniformly charged spherical 
conducting shell of radius R at a point (i) outside and (ii) inside the shell.  
Plot a graph showing variation of electric field as a function of r > R and r < R (r being the distance from 
the  centre of the shell) 

Q.6: State Gauss theorem and apply it to find the electric field at a point due to A Charged spherical 
conducting shell. 
Q.7: Define the term Electric flux. What is its S.I. Unit? An electric flux of -6x103 Nm2/c passes normally 

through a spherical Gaussian surface of radius 10 cm, due to point charge placed at the centre. 
       a) What is the charge enclosed by the Gaussian surface? 
       b) If the radius of the Gaussian surface is doubled, how much flux would pass through the surface. 
Q.8: The capacitors C1, and C2, having plates of area A each, are connected in series, as shown. Campare the 

capacitance of this combination with the capacitor C3, again having plates of area A each, but ‘made up’ 
as shown in the figure. 

 
Q.9: Obtain an expression for the energy stored in a charged, parallel plate capacitor. Hence Prove that the 

energy density is directly proportional to the square of the value of electric field inside the capacitor.   
Q.10: Two charges 3 x 10-8 C and -2 x 108 C are placed 15cm apart. At what points on the line joining the two 

charges is the electric potential zero? Take the potential at infinity to be zero? 
 
Topic: Current Electricity 
All Questions Consist of 1 Marks           
Q.1: When electrons drift in a metal from lower to higher potential does it mean that all the free electrons of 

the metal are moving in the same directions? 
 



 
Q.2: Does the value of resistance of a conductor depends upon the potential difference applied across it or the 

current passed through it. 
Q.3: Deduce Ohm's law from elementary ideas and write one limitation of Ohms law 
Q.4: what you understand by  conductivity of material. 
Q.5: Explain the color coding of carbon resistors. 
Q.6: A wire of resistivity is stretched to three times to length. What will be its new resistivity? 
Q.7: Two different wires A and B of same diameter but different materials are joined in series across a battery. 

If the number density of electrons in A is twice that of B. Find the ratio of drift velocity of electrons in the 
wires? 

Q.8: Specific resistance of copper, silver and constantan are 1.78 x 10-6 Ω cm, 10-6 Ωcm and 38 x 10-6 Ωcm 
respectively. Which is the best conductor and why? 

Q.9: A voltage of 30 V is applied across a carbon resistance with first, second and third rings of blue, 
respectively. Calculate the value of current in milli ampere through the resistor. 

Q.10: One billon electrons pass from a point A towards a point B in 10-4 sec. What is the current in mill 
amperes? What is its direction? 

 
All Questions Consist of 2 Marks           
Q.1: In the given network, find the values of the currents, I1 I2 and I3 in the given circuit. 

 
Q.2: In a metre bridge, the balance point is found to be at 48 cm from the end A, when the resistor Y is of 15 

ohm (figure). Determine the resistance of X. what happens, if the galvanometer and cell are interchanged 
at the balance point of the bridge? Would the galvanometer show any current? 

 
Q.3: Two identical cells, each of emf E, having negligible internal resistance, are connected in parallel with 
each 

other across an external resistance R. What is the current through this resistance ? 
Q.4: What is the effect of temperature on the conductivity of electrolyte? 
Q.5: What is super conductivity? Write its two applications. 
Q.6: V – I graph for a metallic wire at two different temperatures T1 and T2 is as shown in the following figure. 

which of the two temperatures is higher and why 

 
Q.7: A wire of resistance 8R is bent in the foam of a circle. What is the effective resistance between the ends 

of a diameter AB? 
Q.8: When we start any motor engine with head light ON, headlight becomes dim for a moment Why? 
Q.9: Why is the use of a.c. voltage preferred over d.c. voltage? Give two reasons. 



 
Q.10: The equivalent resistance between P and Q in the given figure,  
 
  
 
 
 
 
All Questions Consist of 3 Marks           
Q.1: (i) State the principle of working of a metre bridge 
 (ii) In a metre bridge balance point is found at a distance l1 with resistance R and S as shown in figure. 

When an unknown resistance X is connected in parallel with the resistance S, the balance point shifts to               
a distance l2. Find the expression for X in terms of l1, l2 and S. 

 
 
Q.2: Answer the Above Questions 
 (a)  Estimate the average drift speed of conduction electrons in a copper wire of cross-sectional area  

2.5 × 10-7  m2 carrying a current of 2.7 A. Assume the density of conduction electrons to be 9 × 1028 

m-3 

(b)  A cell of emf 'E' and internal resistance 'r' is connected across a variable resistor 'R'. Plot a graph 
showing variation of terminal voltage 'V' of the cell versus the current 'I'. Using the plot, show how 
the emf of the cell and its internal resistance can be determined. 

Q.3:  state the principle of potentiometer. Draw a circuit diagram used to compare the e.m.f. of two primary 
cells. Write the formula used. How can the sensitivity of a potentiometer be increased?   

Q.4: State the principal of potentiometer. Draw a circuit diagram used to compare the e.m.f. of two primary 
cells.  

A resistance of R Ω draws current from a potentiometer as shown in the figure. The potentiometer has a 
total       R0 Ω. A voltage V is supplied to the potentiometer. Derive an expression for the voltage 
across R when the sliding contact is in the middle of the potentiometer. 

 
Q.5: Define the term resistivity and write its S.I. unit. Derive the expression for the resistivity of a conductor in 

terms of number density of free electron and relaxation time. 
 
Q.6: Define internal resistance of a cell. Prove that the internal resistance of a cell. 

 1
E
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; Where E is EMF of the cell, V is terminal potential and R is external resistance used in the 

circuit. 
Q.7: Derive an expression for the current in a circuit with external resistance R when (a) n identical cells of emf 

E and internal resistance r are connected in series (b) m identical cells are connected in parallel 
Q.8: Determine the current from a 12V supply with internal resistance 0.5Ω at end AB by the infinite network 

shown in given figure. Each resistor has 1Ω resistance. 

P 
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Q 20  



Q.9: A parallel combination of three resistors takes a current of 5A from a 20V supply. If two resistors are of 
10Ω and 8Ω, Find the value of third one. 

Q.10: A hollow copper tube of 1m length has external diameter equal to 10cm and its walls are 5mm thick. Find 
its resistance, If the specific resistance of copper is 1.7 x 10-8Ω m. 

Topic: Magnetic Effect of Current 
All Questions Consist of 1 Marks           
 
Q.1: A particle with coulomb1110   of charge and kg710   mass is moving with a velocity of sm /10 8  along the y-

axis. A uniform static magnetic field TeslaB 5.0  is acting along the x-direction. The force on the particle is  

Q.2:  An infinitely long straight conductor is bent into the shape as shown in the figure. It carries a current of i 
ampere and the radius of the circular loop is r metre. Then the magnetic induction at its centre will be: 

 
 
 
 
 
Q.3: What do you understand by Figure of merit write its unit also. 
Q.4: A and B are two concentric circular conductors of centre O and carrying currents 1i  and 2i  as shown in the 

adjacent figure. If ratio of their radii is 1 : 2 and ratio of the flux densities at O due to A and B  is 1 : 3, then 
the value of 21 / ii  is   

 
 
 
 
 
Q.5: An electron of mass m and charge q is travelling with a speed v along a circular path of radius r at right 

angles to a uniform of magnetic field B. If speed of the electron is doubled and the magnetic field is 
halved, then resulting path would have a radius ? 

Q.6: State two factors by which voltage sensitivity of a moving coil galvanometer can be increased? 
Q.7: What is conclusion of oersted’s Experiment? 
Q.8: Explain how moving charge is a source of magnetic field? 
Q.9:  What is the magnetic field induction at a point just outside the curved face of the solinoied carrying 
current? 
Q.10: What type of force is acting between two parallel wires carrying current in the same direction?    
All Questions Consist of 2 Marks           
Q.1: What is the basic difference between the atom or molecule of a diamagnetic and a paramagnetic 

material? Why are elements with even atomic number more likely to be diamagnetic? 
Q.2:  What is hysteresis loop? Explain the different portions of a complete hysteresis loop. 
Q.3: What is diamagnetic and paramagnetic substances? State two properties of each. 
Q.4: A conductor of length 2m carrying current of 2A is held parallel to an infinitly long conductor carrying a 

current of 10A at a distance of 100mm. Find the force on small conductor? 
Q.5: A wheel with 8 metallic spokes each 50 cm long is rotated with a speed of 120 rev/min in a plane normal 

to  the horizontal component of the Earth's magnetic field. The Earth's magnetic field at the place is 0.4 G 
and the angle of dip is 60°. Calculate the emf induced between the axle and the rim of the wheel. How 
will the value of emf be affected if the number of spokes were increased? 

Q.6: Show diagrammatically the behavior of magnetic field lines in the presence of (i) paramagnetic and (ii) 
diamagnetic substances. How does one explain this distinguishing feature? 

Q.7: Define angle of dip. Deduce the relation connecting angle of dip and horizontal component of earth’s 
total magnetic field with the horizontal direction? 

Q.8: Determine the magnetic field at a point due to a long straight current carrying conductor. 
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Q.9: When a galvanometer having 30 division scale and 100Ω resistance is connected in series to the battery of 

emf 3V through a resitance of 200Ω, shows full scale deflection,  find the figure of merit of the 
galvanometer in microampere. 

Q.10: What is the magnetic field? Give its SI unit and dimension? 
All Questions Consist of 3 Marks           
 
Q.1: How is moving coil galvanometer converted into a voltmeter? Explain giving the necessary circuit diagram 
and the required mathematical relation used 
Q.2: A rectangular loop of wire of size 4 cm 10 cm carries a steady current of 2 A. A straight long wire carrying 
a current of 5 A is kept near the loop (figure) 

 
If the loop and the wire are coplanar. Find  
(i) the torque acting on the loop and  
(ii) the magnitude and direction of the force on the loop due to current carrying  wire. 
Q.3: Explain the following: 
 (i) Why do magnetic lines of forces form continues closed loops? 

(ii) Why are the field lines repelled (expelled) when a diamagnetic material is placed in an external 
uniform magnetic field? 

Q.4: State and explain Ampere’s  circuital law. Derive an expression for magnetic field due to current in toroid. 
Q.5: A solenoid of length 0.5m has a radius of 1cm and its made up of 500 turns. It carries s current of 5A. 

What is the magnitude of the magnetic field inside the solenoid? 
Q.6: An electric current is flowing in a circular coil of radius a. At what distance from the centre on the axis of 

the coil will the magnetic field be 1/8th of its value at the centre? 
Q.7: (i) How does angle of dip change as line goes from magnetic pole to magnetic equator of thr earth? 

(ii) A uniform magnetic field get modified as shown below when two specimens X and Y are plced in it. 
Identifiy whether specimen X and Y are diamagnetic paramagnetic or ferromagnetic. 

 
Q.8: A bar magnet of magnetic moment 1.5 J/T lies aligned with the direction of a uniform magnetic field of 
0.22T 

(i) What is the amount of work required by an external torque to turn the magnet so as to align its 
magnetic moment (a) normal to the field direction (b) opposite to the field direction? 

 (ii) What is the torque on the magnet in case (a) and (b) ? 
Q.9: How will the magnetic field intensity at the centre of a circular coil carrying current change, if the current 

through the wire is doubled and radius of the coil is halved? 
Q.10: What is the maximum torque on a galvanometer coil 5 cm × 12 cm of 600 turns when carrying a current 

of  
10-5 A. in a field where flux density is 0.10 Wb / m2? 

 



 
All Questions Consist of 5 Marks           
 
Q.1: Draw a schematic sketch of a cyclotron. States its working principle. Describe briefly how it is used to 

accelerate charged particles. Show that the period of a revolution of an ion is independent of its speed or 
radius of the orbit write two important uses of a cyclotron. 

Q.2: A bar Magnet is kept in uniform magnetic field find the expression of torque and A bar magnet of 
magnetic moment M is aligned parallel to the direction of a uniform magnetic field B. What is the work 
done to turn the magnet, so as the align its magnetic moment 

(i) Opposite to the field direction   (ii) Normal to the field direction? 
Q.3: (a) Deduce an expression for the frequency of revolution of a charged particle in a magnetic field and 

show that it is independent of velocity or energy of the particle.  
(b) Draw a schematic sketch of a cyclotron. Explain, giving the essential details of its construction, how it 
is used to accelerate the charged particles.  

Q.4: (a) Draw a labelled diagram of a moving coil galvanometer. Describe briefly its principle and working.  
(b) Answer the following:  
(i) Why is it necessary to introduce a cylindrical soft iron core inside the coil of a galvanometer ? 
(ii) Increasing the current sensitivity of a galvanometer may not necessarily increase its voltage sensitivity. 
Explain, giving reason.     

Q.5: Define the current sensitivity of a galvanometer. Write its S.I. unit. Figure shows two circuits each having 
a galvanometer and a battery of 3V.  
When the galvanometers in each arrangement do not show any deflection, obtain the ratio R1/R2 ?     

 
Q.6: (a) Using Biot-Savart's law, derive the expression for the magnetic field in the vector form at a point on 

the axis of a circular current loop.      
(b) What does a toroid consist of ? Find out the expression for the magnetic field inside a toroid for N 
turns of the coil having the average radius r and carrying a current I. Show that the magnetic field in the 
open space inside exterior to the toroid is zero. 

 
Topic: Electromagnetic Induction & Alternating Current 
All Questions Consist of 1 Marks           
Q.1: An electric potential difference will be induced between the ends of the conductor shown in the diagram, 

when the conductor moves in the direction along P, Q, L, M 
 
 
 
 
Q.2: Magnetic flux threading a coil changes from 12 x 10-3 Wb to 6 x 10-3 Wb in 0.01 sec. Calculate the induced 
emf? 
Q.3: Why is the emf zero, when maximum number of magnetic field of force passes through the coil? 
Q.4: Write an expressions for the energy stored in an inductor of inductance L, when a steady current is 

passed through it. Is the energy electric or magnetic?  
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Q.5: A plot of magnetic flux (ф) versus current (I) is shown in the figure for two inductors A and B which of two 

has larger value of self inductance? 

 
Q.6: How does the mutual inductance of a pair of coils change when  

(i) distance between the coils is decreased and  
  (ii) number of turns in the coils is decreased ?   
Q.7: Why are the oscillation of a copper sheet in magnetic field highly damped? 
Q.8: Define choke coil. Determine the impedence of tube circuit with choke coil? 
Q.9: How much average power over a complete cycle does an AC source supply to a capacitor? 
Q.10: The alternating current in a circuit is described by the graph shown in figure. Find rms current in this 
graph? 

 
Questions for 2 Marks / 3 Marks         
 
Q.1: Define self inductance of a coil. Show that magnetic energy required to build up the current I in a coil of 

self inductance L is given by 
 

 
 LI2. 

Q.2: An alternating voltage given by V = 70sin100πt is connected across a pure resistor of 25Ω Find. 
 (i) The frequency of the source 
 (ii) The rms current through the resistor. 
Q.3: A rectangular conductor LMNO is placed in a uniform magnetic field of 0.5 T. The field is directed 

perpendicular to the plane of the conductor. When the arm MN of length of 20 cm is moved towards left 
with a velocity of 10 ms-1, calculate the emf induced in the arm. Given the resistance of the arm to be 5Ω 
(assuming that other arms are of negligible resistance) find the value of the current in the arm.  

 
Q.4:  (a) Derive an expression for the average power consumed in a series LCR circuit connected to a a.c. source 

in which the phase difference between voltage and current in the circuit is  . 
Q.5: State Fleming's right hand rule to find the direction of induced emf. 
Q.6: Describe the various methods of producing induced emf. Derive an expression for  the instantaneous emf 

induced in a coil rotated in a magnetic field. 
Q.7: A power transmission line feeds input power at 2300 volt to step down transformer with its primay 

winding having 4000 turns. What should be the number of turns in the secondary in order to get output 
power at 230 volt? 

Q.8: How is the mutual inductance of a pair of coils affected when 
(1) Separation between the coils is increased. 
(2) The number of turns of each coil is increased. 

Q.9: Obtain an expression for the self inductance of a long solenoid? Hence define one Henry? 



 
Q.10: An inductor L of reactance XL is connected in series with a bulb B to an a.c. source as shown in the figure. 

 
All Questions Consist of 5 Marks           
Q.1: The figure shows a series L-C-R circuit with L = 10 H, C = 40µF, R = 60Ω connected to variable frequency 

240 volt source. Calculate 
 
 
 

(i) The angular frequency of the source which drives the circuit at resonance. 
(ii) The current at the resonating frequency. 
(iii) The r.m.s. potential drop across the inductor at resonance. 

Q.2: Deduce the phase relationship between current and voltage in an ac circuit containing inductor only. 
Q.3: What is a resonant circuit? Find an expression for resonant frequency of LCR circuit? 
Q.4: figure shows a conducting rod PQ in contact with metal rails RP and SQ, which are 25 cm apart in a 

uniform field of flux density 0.4 T acting perpendicular to the plane of the paper. Ends R and S are 
connected through a 5 Ω resistance. What is the e.m.f., when the road moves to the right with a velocity 
of 5 m s-1 ? what is the magnitude and the direction of the current through the 5Ω resistors? If the rod PQ 
moves towards the left with the same speed, what will be the new current and its direction? 

 
Q.5:  Explain with the help of a labeled diagram the underlying principle and working of a step-up transformer. 

Why cannot such a device be used to step-up d.c. voltage? 
Q.6: A conducting rod of length l is moved in a magnetic field of magnitude B with velocity v such that the 

arrangement is mutually perpendicular to the coil. Prove that the maximum emf induced in the rod ǀƐǀ = 
Blv 

Q.7: An a.c. voltage E = E0sinωt is applied across a pure inductor L. Obtain an expression for the current I in the 
circuit and Hence Obtain  (i) Inductive Reactance (ii) The Phase of current flowing w.r.t. voltage. 

Q.8: Calculate the current drawn by the primary of a transformer which steps down 200 V to 20 V to operate a 
device of resistance 20W. Assume the efficiency of the transformer to be 80%? 

Q.9: Show that in the free oscillations of an LC circuit, the sum of the energies stored in the capacitor and the 
inductor is constant in time? 

Q.10: A circular coil of N turns and radius r is kept normal to a magnetic field, given by B = B0 cos ωt. Deduce an 
expression for emf. Induced in the coil. State the rule which helps to detect the direction of induced 
current. 

 
All Questions Consist of 5 Marks          
 
Q.1:  State the working of a.c. generator with the help of a labeled diagram. The coil of an a.c generator having 

N turns, each of area A, is rotated with a constant angular velocity ῳ deduce the expression for the 
alternating e.m.f. generated in the coil. What is the source of energy generation in this device? 
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Q.2: An inductor of unknown value, a capacitor of 100 µF and a resistor of 10 Ω are connected in series  to a 

200 V, 50 Hz a.c. source. It is found that the power factor of the circuit is unity. Calculate the inductance 
of the inductor and the current amplitude. 

Q.3:  In a series LCR circuit, define the quality factor (Q) at resonance. Illustrate its significance by giving one 
example. Show that power dissipated at resonance in LCR circuit is maximum. 

Q.4: The circuit shown in fig shows a series LCR-circuit (L = 5H, C = 80  F and R = 40 ) conncected to a variable 
frequency 230 V source. 

 
(a) Determine the source frequency, which drives the circuit in resonance. 
(b) Obtain the impedance of the circuit and the amplitude of current at the resonating frequency. 
(c) Determine the r.m.s potential drop across the three elements of the circuit. 
(d) How do you explain the observation that the algebraic sum of the voltages across the three elements 

obtained in (c) is greater than the supplied voltage? 
Q.5: State laws of electromagnetic induction. A rectangular loop of n turns of length ‘a’ and width ‘b’ is rotated 

with an angular velocity ω in a uniform magnetic field of induction B. Show that induced magnetic field of 
induction B. Show that induced e.m.f. is given by e = ωNbaBsinωt 

Q.6: Explain briefly, with the help of a labeled diagram, the basic principle of the working of an a.c. generator? 
Q.7: (a) Derive an expression for the average power consumption in series LCR circuit connected to a.c. source 

in which the phase difference between voltage and current in the circuit is ф. 
(b) Define the quality factor in an a.c. circuit. Why should the quality factor have high value in receiving 
circuits?  Name the factor on which it depends. 

Q.8: A series LCR circuit is connected to an a.c. source having voltage E = E0 sinωt. Derive the expression for 
instantaneous current I and its phase relationship to the applied voltage. Obtain the condition for the 
resonance to occur. Define the power factor. State the condition under which it is (i) Maximum and (ii) 
Minimum. 

Q.9: Explain, what is meant by mutual induction and mutual inductance. Give the practical unit of mutual 
inductance. How it can be defined in terms of induced e.m.f. and rate of growth of current? Drive 
expression for mutual inductance between two solenoids? 

Q.10: (a) Why is electric power generally trans milted over long distances at high a.c. voltage? 
(b) An a.c. generator consist of a coil of 50 turns, area 2.5m2 rotating at an angular speed of 60 rad/s in 
uniform magnetic field of B = 0.3 T between two fixed pole pieces. Given R = 500W . 
(i) Find the maximum current drawn from the generator? 
(ii) What will be the orientation of the coil wrt. B to have max and zero magnetic flux? 
(iii) Would the generator work if the coils were stationary and instead the pole pieces rotated together 
with the same speed? 

Topic: Electromagnetic Waves 
All Questions Consist of 1 Marks           
 
Q.1:  How are Micro Waves produced? Write their two important uses. 
Q.2: The charging current for a capacitor is 0.25A. What is the displacement current across its plates? 
Q.3: Write the following radiations in a descending order of frequencies: red light, x –rays, microwaves, radio 

waves. 
Q.4: Long distance radio broadcasts use short-wave bands. Why? 
Q.5: The wavelengths of radio and TV signals are much longer than visible light.  Radio waves are on the order 

of 3 m to 30,000 m.  TV waves are on the order of 0.3 m to 3 m.  Visible waves are on the order of 10-7 m. 
Q.6: To which part of the electromagnetic spectrum does a wave of frequency 5 × 1011 Hz belong? 



 
Q.7: What is the nature of waves used in radar? 
Q.8: It is necessary to use satellites for long distance TV transmission. Why? 
Q.9: What is the ratio of speed of gamma rays and radio waves in vacuum? 
Q.10: Write the application of Infra-red radiations? 
Q.11: What is the role of ozone in the atmosphere? 
All Questions Consist of 2 Marks           
Q.1:  Arrange the following electromagnetic radiation in ascending order of their frequencies: 
 (i) Infra red Rays  (ii) Radio wave (iii) X – Rays  (iv) Gamma Rays 
 Write two uses of any one of these  
Q.2: (a) Find wavelength of electromagnetic waves of frequency 5 ´1019 Hg in free space. Give its two 

applications. 
(b)  State the condition under which a microwave oven heats up food items containing water molecules 
most efficiently? 

Q.3: Welders wear special goggles or face masks with glass windows to protect their eyes from 
electromagnetic 

radiations. Name the radiations and write the range of their frequency. 
Q.4: Describe Hertz experiment to demonstrate the production of electromagnetic waves  
Q.5: Write any two electromagnetic waves and write any two properties and uses of each. 
Q.6: Compare the properties of electromagnetic waves and mechanical waves? 
Q.7: Which constituent radiation of the electromagnetic spectrum is used? 

(1) To photograph internal parts of human body. 
(2) For air aircraft navigation 

Q.8: Electric field in a plane electromagnetic wave is given by 

 
 (a) Write an expression for the magnetic field 

(b) What is the magnitude of wavelength and frequency of the wave? 
Q.9: Write the characteristics of em waves? Write the expression for velocity of electromagnetic waves in 

terms of permittivity and permeability of the medium? 
Q.10: (1) State condition under which a microwave oven heats up food items containing water molecules 
efficiently? 

(2) Name the radiations which are next to these radiations in em. Spectrum having (a) Shorter wavelength 
(b) Longer wavelength 

Topic: Electronics Devices 
All Questions Consist of 1 Marks           
Q.1: The graph shown in the figure represents a plot of current versus voltage for a given semiconductor. 
Identify 

the region, if any, over which the semiconductor has a negative resistance.  

 
Q.2: Which impurity is mixed with pure semiconductor to make them extrinsic type N-type and P-type 

semiconductor? 
Q.3: As temperature increases resistance of the semi-conductor material decreases why? 
Q.4: How depletion layer is formed in P-N junction. In which way it affects the external applied voltage? 
 



 
Q5: Which impurity is mixed with pure semiconductor to make them extrinsic type N-type and P-type 

semiconductor? 
Q.6: What do you mean by doping process of semiconductors? 
Q.7: What is Forbidden energy gap? 
Q.8: How depletion layer is formed in P-N junction. In which way it affects the external applied voltage? 
Q.9: In the circuit shown in the figure, identify the equivalent gate of the circuit and make its truth table? 

     
Q.10: For a transistor working as common base amplifier current gain is 0.96. If the emitter current 7.2mA. 

Calculate the base current. 
All Questions Consist of 3 Marks           
 
Q.1: Write any two distinguishing features between conductors, semiconductors and insulators on the basis of 

energy band diagrams.         
Q.2: Draw typical output characteristics of an n-p-n transistor in CE configuration. Show how these 
characteristics 

can be used to determine output resistance.    
Q.3: Explain, with the help of a circuit diagram, the working of a p-n junction diode as a half-wave rectifier. 
Q.4: What is Zener diode? Explain its action in regulating supply voltage, and what is difference between 

Avalanche and Zener Break Down? 
Q.5: Draw the circuit diagram for determining transistor characteristics and describe the input and output 

characteristics of transistor in CB configuration with relevant graphs. 
Q.5: Explain the formation of depletion layer and potential barrier in a PN junction diode. 
Q.6: With the help of a labeled circuit diagram explain the working of full wave rectifier and draw the input 

and output waveforms. 
Q.7: Write the truth table for the circuits given in Figure consisting of NOR gates only. Identify the logic 

operations (OR, AND, NOT) performed by the two circuits. 
  

 
(i) 

             

 
(ii) 

 

A

B Y

 
Q.8: Draw the symbol, truth table and Boolean expression for Or, AND and NOT gate. 
Q.9: Explain why NOR gate and NAND gate is known as universal Gates. 
Q.10: Distinguish between conductors, insulators and semiconductors on the basis of energy bands. 
 
All Questions Consist of 5 Marks           
Q.1: Draw V–I characteristics of a p-n junction diode. Answer the following questions, giving reasons :  

(i) Why is the current under reverse bias almost independent of the applied potential upto a critical 
voltage ? 
  (ii) Why does the reverse current show a sudden increase at the critical voltage  
  Name any semiconductor device which operates under the reverse bias in the breakdown region. 
 
Q.2: Draw a circuit diagram of n-p-n transistor amplifier in CE configuration. Under what condition does the 

transistor act as an amplifier ?       
 
Q.3: (a) In following diagrams indicate which of the diodes are forward biased and which are reverse bias? 



 
(b) With the help of a diagram, show the biasing of a light emitting diode (LED). Give its two advantages 
over conventional incandescent lamps? 

Q.4: State the principle of working of p-n diode as a rectifier. Explain, with the help of a circuit diagram, the 
use of p-n diode as a full wave rectifier. Draw a sketch of the input and output waveforms.    

Q.5: Draw the symbolic representation of a (i) p-n-p, (ii) n-p-n transistor. Why is the base region of transistor 
thin and lightly doped ? With proper circuit diagram, show the biasing of a p-n-p transistor in common 
base configuration. Explain the movement of charge carriers through different parts of the transistor in 
such a configuration and show that IE = IB + IC 

Q.6: Define the terms ‘depletion layer’ and ‘barrier potential’ for a P-N junction diode. How does an increase in 
the doping concentration affect the width of the depletion region?  
 Draw the circuit of a full wave rectifier. Explain its working.        

Q.7: Why is the base region of a transistor kept thin and lightly doped? Draw the circuit diagram of the ‘set-up’ 
used to study the characteristics of a npn transistor in its common emitter configuration. Sketch the 
typical   
(i) Input characteristics and    (ii) Output characteristics for this transistor configuration. 
How can the output characteristics be used to calculate the ‘current gain’ of the transistor? 

Value Based Question: 
 
Q.1:  One Sunday Rahul and Rama were enjoying with their friends at home. Suddenly their ceiling fan stopped 

working. Out of shear enthusiasm Rahul first switched off the power supply of the fan and opened the cap 
of the fan to check the problem. Vipin tried to stop him but he did not listen. The moment he touched the 
interior part of the fan, he fell down because of electric shock. All friends were scared as to what has 
happened as the power supply was already switched off.  

i )What negative trait do you think has been displayed by Rahul?      [1] 
ii) What could be the possible cause of electric shock?       [1] 
iii) Write expression of current and emf of the component used in fan with phase difference. [2] 

Q.2: That night Vaikunth was preparing for his physics exam. Suddenly the light in his room went off and he 
could not continue his studies. His cousin brother Vasu who had come to visit him was quick to react. 
Vasu using the torch (an android application) installed in his mobile phone found that the fuse had blown 
out. He checked the wiring and located a short circuit. He rectified it and put a fuse wire.The light came to 
life again. Vaikuth heaved a sigh of relief, thanked Vasu and continued his studies. 

(1) What are the values projected by Vaikunth and Vasu? (Any two)  
(2) Why did Vasu have to check the wiring? 
(3) What is an electric fuse? What characteristics you would prefer for a fuse wire? 

Q.3: Kumaran wanted to pay electricity bill that day. He realized that the consumption shown by the meter 
was unbelievably low. He thought that the meter must have been faulty. He wanted to check the meter. 
But unfortunately he did not have any idea as to how to do this. There came his friend Subhash to help 
him. He told Kumaran to run only the electric heater rated 1kW in his house for some time keeping other 
appliances switched off. He also calculated the power consumed in kilowatt hour and compared the value 
with the meter. . Kumaran was happy and thanked Subhash for his timely help and the knowledge. 

(1) What are the values displayed by the friends? 
(2) Express kWh in joules. Find the resistance of the heater. 

 
 


