




























2. Assertion : The quantity R/L possesses the dimension of frequency.

 Reason : At resonance the current in the A.C. circuit is zero.

          (Ans. c)

3. Assertion : It is advantageous to transmit electric power at high current.

 Reason : High current implies high voltage.

          (Ans. d)

4. Assertion : While keeping area of cross-section of a solenoid same, the

 number of turns and length of solenoid are both doubled, the self

 inductance of the coil will be doubled.

 Reason : Self inductance of a coil can be expressed as 

          (Ans. a)

5. Assertion : An emf is induced is a closed loop where magnetic flux is

 varied. The induced E in not a conservative field.

 Reason :   E.di = o 

          (Ans. a)
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SECTION - B

(UNIT : III)

Case Study

1. Rail Gun 

 The basic of Rail Gun is as shown in figure.

 A large current is sent along one of two

 parallel conducting rails, across a

 conducting “fuse” (such as a narrow piece

 of copper) between the rails and then back

 to the current source along the second rail.

 The projectile to be fired lies on the for side

 of the fuse and fits loosely between the

 rails. Immediately after the current begins,

 the fuse element  melts and vaporises,

 creating a gas between the rails where by

 rails in downward  direction  between the

 rails. Thus bu F=Il x B, Force F on gas due  

 to current I will be outward direction. As the gas forced outward along the

 rails, it pushes the projectile (about 3-5 km/s) within 1 ms. Rail guns have

 been researched as weapons utilising electromagnetic forces to impart a very

 high kinetic energy to a projectile.

1. A wire PQR is bent as shown in figure placed in uniform 

 magnetic field B. PQ=QR=l. Current I is flowing along PQR.

 The magnitude of force on PQ and QR will be 

 a) BIL,o  d)   2 Bil,o c) BIl  d) o,v

Magnetic 

Field (B)
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2. In a rail gun if the current in each rail will be increased to vary value, then

 a) The attraction between the rails will be increased.

 b) The repulsion between the rails will be increased.

 c) Force between the rails in independent of current.

 d) None of the above.

3. In the given figure the loop is fixed but straight wire can move. The straight

 wire will

 a) Remain stationary 

 b) Move towards the loop

 c) Move away from rule

 d) Rotate about its axis

4. Two long straight wires are set parallel to each other. Each carries a current ‘i’

 in the same direction and separation between them is ‘2r’. Intensity of

 magnetic field mid way between them is.

 a)  b) zero  c)  d) 

5. If a long hollow copper wire carries a current the magnetic field produced will

 be 

 a) Inside the pipe only.

 b) Outside the pipe only.

 c) Neither inside nor outside the pipe.

 d) Both inside and outside the pipe.

 Answers : 

 1 c) 

 2. b) 

 3. b) 

 4. b) 

 5. b)
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CROSS FIELDS : DISCOVERY OF THE 

ELECTRON 

 Both an electric field E and 

 a magnetic field B can

 produce a force on a charged

 particle. When the two fields

 are perpendicular to each

 other, they are said to be

 cross-fields. The figure

 shows a simplified version of

 Thomson’s experimental

 apparatus-a cathode ray

 tube. The charged particles (electrons) are emitted by cathode ray tube headed

 toward screen, where they produce a spot of light. Thomson could control the

 spot by adjusting E and B. When the two fields are adjusted so that two

 deflecting forces cancel. qE = qvB sin 90°         E = vB

   

      If the forces are cancelling each other then there

      will be no deflection shown by the particle.

6 61. An electron that has instantaneous velocity of V=(-5x10 m/s) i+(3x10  m/s)

 j is moving through uniform magnetic field B=(0.03T)i-(0.15T)j the force on

 electron due to magnetic field is 

 
-13 a) (-1.1x10  N) k
-13 b) (-1.1x10  N) k
-6 c) (-1.1x10  N) k
-6 d) (-1.1x10  N) k

E
B

v= ;

^

^^^
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62. An x-particle crosses a space without deflection. If E=8x10 v/m and B=1.6T,

 the velocity of particle is 
6 a) 2.5x10  m/s 

6 b) 5x10  m/s
6 c) 8x10  m/s
7 d) 5x10  m/s

3. A beam of cathode rays is subjected to cross electric (E) and magnetic fields

 (B). The fields are adjusted such that the beam is not deflected. The specif

 charge (q/m) of the cathode rays is given by 

  

4. A magnetic force does not change the _________ of the charged particle.

 a) Velocity 

 b) Momentum 

 c) Kinetic Energy 

 d) All of the above

5. Cathode rays enter a magnetic field making oblique angle with the lines of

 magnetic induction. What will be the nature of the path followed?

 a) Parabola 

 b) Helix 

 c) Circle 

 d) Straight line 

 Answers 

  1. a)

 2. b)

 3. d)

 4. c)

 5. b)

2B
22VE

a)
22VB

2E
b)

22VE
22B

c)
2E

22VB
d)
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(UNIT : IV)

Case Study

III. Metal Detector : 

 The operation of metal detectors is based

 on the principle of Electro Magnetic

 Induction (EMI). Metal detectors contain

 one or more inductor coils that are used to

 interact with metallic elements on the

 ground. A pulsating current is to the coil

 which then induces a magnetic fields.

 When the magnetic field of the coil moves

 across metal, the field increase the

 induction of magnetic field. This results to

 induction of electric currents known as

 Eddy currents. The eddy currents induce

 their own magnetic field, which generates

 an opposite current in the coil, which induces a signal indicating the presence

 of metal.

1. Which of the following will not increase the size and effect of eddy currents?

 a) Low resistivity materials

 b) Strong Magnetic Field 

 c) Thicker material 

 d) Thinner material

2. In electromagnetic induction, line integral of induced field E around a closed

 path is  _________, induced electric field is ________.

 a) Zero, Non-conservative  b) Non Zero, Conservative 

 c) Zero, conservative   d) Non zero, Non conservative
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3. Eddy currents do not cause ___________.

 a) Sparking 

 b) heating 

 c) Loss of energy 

 d) Damping 

4. The magnetic flux through a circuit of resistance R changes by an amount in

 time it. Then the total charge q that passes during this time through any point of

 the circuit is

5. A hollow metallic cylinder is held vertically. A small bar magnet dropped

 along its axis will fall with acceleration such that.

 a) a > g  b) a < g  c)  a=g d) a=o

 Answers 

 1. d)

 2. d)

 3. a)

 4. d)

 5. b)

o
tq = R

oq = 
R

b)

d)

o
tq = 

oq = 

a)

c) t R
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IV. Transformers 

 Transformers are most commonly

 used for increasing low AC voltages at

 high current (Step-up transformers) or

 decreasing high AC voltage at low

 current (Step-down) in electric power

 applications. It works on mutual

 induction. An ideal transformer is a

 theoretical linear transformer that has          

no loss and perfectly coupled. But a

 real transformer has some losses like 

core loss, eddy current, heat loss, flux leakage etc. The emf of a transformer at 

a given flux increase with frequency by operating at higher frequencies, the 

transformers can be physically more compact. Aircraft and Military 

equipments employ 400 Hz power supplies which reduces the weight of core 

and winding.

1. High voltage transmission line is preferred because

 a) Its appliances are less costly.

 b) Thin power cables are required.

 c) Idle current is small 

 d) Power loss is less.

2. To manufacture the core of a transformer, the best material is 

 a) Stainless steel 

 b) Hard steel 

 c) Soft iron 

 d) Mild steel

3. A step-up transformer is used to convert 20V, 10 A a.c with frequency 50Hz to

 200V, 1 A a.c. The frequency of output a.c will be 

 a) 5 Hz  b) 500 Hz  c) 0.5 Hz   d)  50 Hz

Transformer Core

Transformer Construction

V0

Primary 
Coil 

Secondary 
Coil

Np

Magnetic Core

Transformer Symbols 

Primary Secondary 

V1 V0

NSN1
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4. In an inducting furnace (used for melting metals) which type of transformer is

 used

 a) Step-up  b) Step-down 

 c) Any one of them d) No need of transformation

5. A step-down transformer is used to reduce the main supply of 220 V to 11 V. If

 the primary draws a current of 5A and the secondary 90A efficiency of

 transformer is 

 a) 95%   b) 90%

 c) 9%   d) 45%

 Answers

 1. d) 2. c) 3. d) 4. b) 5. b)

(i) (ii)
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Two identical bar magnets P and Q are placed in two identical uniform 
magnetic fields as shown. Justify that both the magnets are in equilibrium. 
Identify the type of equilibrium. (stable/unstable)

P Q

BBS N N S
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A proton and an alpha particle of the same speed enter, in turn, a region of
speed to their direction of motion.
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P Q
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42.

43.

44.
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2. Derive formula of mutual inductance of coaxial solenoids.
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(c) as current leads voltage the device is a capacitor.
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SECTION - E

A. Straight thick long wire of uniform cross section of radius 'a' is carrying a 
steady current I. Use ampere's circuital law to obtain a relation showing the 
variation of magnetic field (Br) inside and outside the wire with distance r 
(r<a) and (r>a) of the field point from centre of its cross section. Plot a graph 
showing variation of field (B) with distance r. 
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10 cm

710

tesla; tesla
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Two magnets of magnetic moments M and        are joined to form a cross 
The combination is suspended in uniform magnetic field B. the magnetic 
moment M now makes an angle 'θ' with field direction . find the value of  θ . 

(Ans:            )0θ=60
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A muon is a partical that has same charge as on electron but 200 times 
heavier than it. If we had an atom in which muon revolves around  proton 
instead of electron, what would be the magnetic moment the muon in ground 
state of  such atom ?

-26 2Ans: 4.63X10  Am
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0 0For P, θ =0  and  Q, θ=180 , hence, no torque Stable for P and unstable for Q.
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