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19 Draw diagrams to show behaviour of magnetic field lines near a bar of (a) copper (b) aluminium
© mercury cooled to a very fow temperature {4.2 K).

20 A magnetic dipole is free to rotate in a uniform magnetic field. For what orientation of the magnet
with what respect to the field (a) torque is maximum ? (b) potential energy is maximum ?( c Jrate
of charge of torque with deflection is maximum ?

21 Two particles X and Y having equal charges after being-accelerated through the same potential
difference, enter a region of uniform magnetic field and describe circular paths of radii R and2R
respectively . What is the ratio of the mass of X to that Y?

22 A train is moving with uniform speed from north to south. Will any induced e.m.f. appear across
the end of its axie ?

23 Self indyction of an air core inductor increases from 0.01 mH to 10 mH on introducing an iron core
into it. What is the relative permeability of the core used ?

24 Why does a metallic piece become very hot when it is surrounded by a coil carrying high frequency
alternating current ?

25 Three identical coils A, B and C are placed ¥ =
with their planes parallel to one another, it j
coils Aand C carry currents as shown.Coils ;‘ J
Band C are fixed. 1sthere any induced el o

A ) c

currentin B?

26 In an a.c. circuit, the rms voltage is 100V2 V. Find the peak value of voltage and its mean value during
a positive half cycle.

27 Alight bulb is rated at 100 W fora 220 V supply. Find {a)the resistance of the bulb. {b) the peak
voltage of the source (c ) the rms current through the bulb.

28 A 10 F capacitor is connected with 1 henry inductance in series with a 50 hertz source of a.c.
Calculate the impedance of the combination.

29 A capacitor of 50 ¢ F,a resistor of 10 ohm-and-an inductor L -are in series with-an a.c.source of
frequency 50 Hz. Calculate the value of L if phase angle between current and voltage is zero.

30 A coil of inductance 1.0 H and resistance 100 Q is connected to a battery of e.mf. 12 V. Find the
energy stored in the magnetic field associated with the coil at an instant 10 ms after the circuit is
switched on ?

31 An electric motor operating ona 50 V d.c. Suply draws a current of 12 ampere. If the efficiency of
the motor is 30 %, estimate the resistance of the motor.

32 How much current is drawn by the primary coil of a transformer which steps down 220V to 22V to
operate device with an impedance of 220 ohm.

33 InIndia, domestic power supply isat 220V, 50 hz, while in US.A, itis 110 V, 50 hz. Give one
advantage and one disadvantage of 220 V supply over 110V supply.

34 A step down transformer converts a voltage of 2200volt into 220volt in the transmission line.Number
of turns in primary coitis 5000. Efficiency of transformer 590 % and its output power is 8kW.
Calculate (i) number of turns in secondary coil (ii) input power.

35 What features of electromagnetic waves led Maxwell to conclude that light itself is electrmagnetic
wave ? W

36 Find the wavelength of efectromagnetic waves of frequency 5X 10 Hzin free space. Give its two
applications.

37 (a)What is the wavelength and frequency of the wave ? (b) Write down an expression for the electric
field. (x is in metre and t in second. ) sj =3y lo'—l S D_ * o't + 00T XJ V o
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1 Two fixed point charges 4 Q and 2 Q are seperated by a distance x. Where should the third point
charge q be placed for it to be in equilibrium ?

2 What is nature of symmetry of field due to a point charge ?

3 When is an electric line of force straight ?

4 The kingtic energy of a charged particle decreases by 10j as it moves from a point at potential
100V to a point at potential 200 V. Find the charge on the particle.

5 A sphere Sj of radius rp encloses a total charge Q. If there is another concentric sphere S2 of
radius r, (>r}) and there be no additional charges between s,and s,, find the ratio of
electric flux through s;and sy,

6 A battery of 10 V is connnected to a <capacitor of capacity 0.1 F. The battery is now removed and
this capagitor is connected to a second uncharged capacitor. If the charge distributes equally
on these two capacitors . Further, compare this energy with the initial energy stored in the
first capacitor. e

7 A parallal plate capacitor with air between the plates has a capacitance of 8pF. {1pF=10 F)
What wil| be the capacitance if the distance between the plates is reduced by half and the space
between them is filled with a substance of dielectric constant 6 ?

8 A battery is used to charge a parallel plate capacitor till the potential cifference between the
plates becomes equal to the efectromotive force of the battery. Find ratio of the energy stored
in the capacitor and work done by the battery ?

9 A uniform wire of resistance 12 Q is cut into three pieces in the ratio 1: 2 : 3 and the three pieces
are connected to form a triangle . A cell of e.m.f. 8 V and internal resistance 1 Q is connected
across the highest of the three resistors. Calculate the current through each part of the circuit.

10 A cell of emf E and internal resistance r is connected across a variable resistor R. Plot a graph
showing the variation of terminal potential V with resistance R. Predict from the graph the
condition under which V becomes equal of E.

11 What is the unit potential - gradient ? If the potential - gradient along the potentiometer wire
be decreased, will the zero-deflection position be obtained at longer length or shoter length ?

12 In the circuit diagram Figure, find the s —— L AR

potential difference across the plates AN —I—-—l !
of capacitor C. B e

13 Two parallel coaxial circular coils of equal radius R and equal number of turns N carry equal
currents / in the same direction and are seperated by a distance 2 R. Find the magnitude and
direction of the net magnetic field produced at the mid-point of the line joining their centres.

14 An electronand a proton, moving parallel to each other in the same direction with equal
momenta, enter into a uniform magnetic field which is at right angles to their velocites. Trace
their Trajectories in the magnetic field.

15 What is a radial magnetic field ? How has it been achieved in moving coil galvanometer ?

16 A resistance of 960 Q is connected in series with a galvanometer of resistance 100 Q. A potential
differerance of 1 volt produces 100 division deflection in the galvanometer. Find the figure
of merit of galvanometer. s T

17 Calculate the torque acting on a magnet of length 20 cm and of pole strength 2 x 10 57im, placed
in earth's magnetic field of flux density 2 x 10"1’, when (a) magnet is {1 to field {b) magnet is

L to field.

18 A galvanometer coil has a resistance of 12 Q and the metre shows full scale deflection for a

current of 3 mA. How will You convert the metre into a voltmeter of range Oto 18V ?
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