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15.1.

Ans

15.2.

Ans.

Ans

Ans,

. A light metallic ring is released fmm

Dc:es rhe :nd”cea’ emf ac;rcu;tdepend un ihe
resistance of the circuit? Does the induced current

depend on the resistance of the circuit?
The ‘nduced emf does not depend upon resistance of circuit. It depends

upon the rate of change of magnetic flux only.
The ”:omcd current 15 egual to induced emf divided by resistance of
circuit. Therefore. greater is resistance of circuit the smaller is value of

Induced emf
induced current. Induced current = Mo i
A sguare loop of wire is moving through a umform
magnetic field. The normal to the loop is oriented parallel
to the magnetic field. Is an emffnduced in the !oop? Give

a reason for your answer.
VWhen a rectangular coil 1s moved with normal to its face area parallel to

uniform magcnetic field, then magnetic flux passing through thes coil
remains constanl. So no change of magnetic flux iakes place. ‘Hence
induced emt 15 zero.

above into a_vertical bar magnet (Fig.
Q. 15.3). Viewed from above, does the

current flow clockwise or anticlockwise
in the nnq | o Sy
ﬂ.\ light metalic rung is allowed to fall freely from certain height above the
~Pole of bar magnet. Due to its motion, the magnetic flux passing
thrcuugh the ring changes, and induced emf is developed which causes
electric current in the ring. According to Lenz’s law its effect must oppose
the cause, which produced it. Due to this we expect N-pole fermed on the
facing side of ring This shows that we have S-pole on the upper face of
ring 111s due to clockwise direction of current. when viewed from above.
what is the direction of the current through resistor R in

Fig. Q.15.47 As switch S is

{a) Closed
{b) Opened

R

As shown in figure. we have a coil connected with battery and a switch.
When switch is made ON, Then current in this coil gmw from zero to
certain maximum value. This causes change of magneuc flux, in the coil




placed nearby it. (Shown in fig). This produces emf across the resistance.

R. The direction of current is R is always opposite to direction -of current.

which causes 1L,

Hence, the direction through "R’ 1s

“From right to left when circuit is closed. And it is from right to left when

circuit is opened. It is according to the Lenz’s Law. :

15.5. Does the induced emf always act fo decrease the
magnetic flux through a circuit?

Ans.  The induced emf tries to oppose any change in flux. If flux is increasing
then it acts to decrease it. And if magnetic flux is decreasing. then the
induced emf acts to increase it value. '

15.6. When the switch in the circuit is
closed a current is established in
the coil and the metal ring jumps
upward (Fig.Q.15.6). Why?
Describe what would happen to
the ring if the battery polarily
were reversed?

Ans. -When switch of the circuit is closed then electric current flaws in the coil
and becomes magnet. Current increases fromyzéroto a maximum value.
Due to which clectric flux changesiin|the coil, causes. This change of
magnetic flux through the ring also, and produces induced emf in it. Due
to induced curretit inthe ring the ring also becomes magnetic with similar
pole facing the cail’s(according 1o Lenz’s law) gives repulsion to the ring
.and ft jumps up. :

When polarity of battery is reversed then process is siumilar, again,
jumping of ning is observed. according to same reasons given above. :
i5.7.When the switch in the

circuit is closed a current is

established in the coil and

the metal ring jumps z
upward (Fig. Q.15.6). Why ? G
Solution: - -

The given data is
No. of tums = N = 250 ) - ¥
Self inductance =L =24 x 107 H g*
Flux linked with one tum = ¢, =7 > ™
Current = [ = 2A X

Al . o

— =20A S

Ay
F ="

I~y



Formula

i5.8.

Ans,

75.9.

A
MATIS.

d‘J = l, I
Putting values we get
b4 x 107 x2

o=48x 107 : .
&

¢|] —- :50
48 107"

0= 2ag

(5, = 1.92 x10™ wb]
How would you position a flat loop of wire in a changing
magnetic field so that there is no emf induced in the
fcop?
When plane of a flat loop of wire is parallel to the changing magnetic
ficld, then no flux passes through it. Therefore change of magnetic flux
through the loop is also zero and, hence, no induced emf is produced.
{n a certain region the earth’s magnetic field points
vertically down. When a plane flies due north, which
wingtip is positively charged?

The fermula for magnetic force onymoving :Ip:t,ﬁctﬁargé 15
P-qVsB

R = . ; ;
This weansithat Fy 2cis at nght angle to V is towards north and B IS

. —— = sk,
wertically down ward, so, by using right - hand rule the direction of F is
directed towards west hence the west wingtip is positively charged.

o
15.10. Show that £ and %E have the same units?

Ans.

The unit of emf are simplified as follows units of emf = joule per coulomb
=1CT=NmC]! e ()

And

; Ad P
Units of =~ =WbSs™!
At

= N &~ g
=Nm(CS™)' s
“NmC' e (2)

, ) ; A
From (1) and (2) we sec that unit of € and those ﬁff are same.



15.11. When an electric motor, such as an electric drill, fﬁ?’fﬁ‘g
used, does it also act as a generator? If so what is the
consequence of this? |

Ans. When an electric motor works, then its armature revolves due to which
change of magnetic flux occurs. And induced emf is generated. This is
called back emf{ of motor. This shows that working ¢lectric motor behaves
like a pencrator. The produced emf is used to produce heat dissipation.

i5.12. Can & D.C motor be turned intc a D.C generator? What
chianges are required to be done? o ;

Ans.  The construction of a D.C. motor and D.C. gencrator are tmcﬂy same. lf
the voltage is supplied by connecting a battery to the slip rings of a D.C.
eenerator then generator works as motor. Because the coils on armature of
molor experience torque when current 1s passed through it. This torque
rotates the armature and generator acts like motor, which cenverts®
eiectrical energyv into mechanical energy. This progess 15 rm-éfﬁc of the
JPTOTESS of a gencrator. 5

15.13. Is it possible to change !mth tfie area of the loop and the
magnetic field passing through the loop and still not have
aninduced emf in the loop?

Ans. M weld of a loop is changed at a particular rate, so that it could compensate
any change in the magnetic flux passing through the loop. And value of
magnetic flux remains constant, Then no emf would be induced,

15.14. Can an electric motor be used to drive an electric’'
generator with the output from the generator being used
to operate the motor? - g

Ans.  An clectric motor converts electrical energy nto mcechanical energy,
which may be used to dnve a generaior.. The induced voltage generated by
the gencrator can be used to drive the same electric motor.

But, the induced emf produced by the penerator has a property that its
effects appose the cause, which produced it. Therefore it cannot be used to
drive the electric generator. |

Hence a generator connected to a motor from & single system that requires

external encrgy to run this system.



P aan = legr-a—_— ————

15.15. A suspended magnet is oscillating freely in a horizontal

Ans

plane. The oscillations are strongly damped when a metal
plate is placed under the magnet Explain why this
OCCUrs?

If a suspended magnet is made free to oscillate in a horizontal plane, then
magneiic field/ flux changes in a region of space close to it. The metal
plate placed below it also experiences this change of magnetic flux due to
which eddy currents are produced in side it. The effect of these opposes
the cause, which produce it. This is why the oscillations of suspended

magnet are strongly damped.

15.16. Four unmarked wires emerge from a transformer. What

(1)
@)

(3)

(4]

steps would you take to determine the turns ratio?
The four unmarked wires emerging from a transformer are two of them as
ends of “primary” and the remaining two as the ends of*seécondary™ coils.
These two cotls do not have any electric mqnqciikmgbetweén them. we can
make the following step t find their tum ratio,
First the ;.-nmin'ui-f;}"*':cﬁz 15 made to identify two ends of same ¢oil.
The Eicﬂ;ical:z-s%&;tancc 1s measured by using Ohmmeter of the two coils.
W it"is step down transformer, then greater resistance coil is “secondary”
and the other two ends of four wires are that of primary coil.
The primary coil is supplied with known voltage of ac. supply. EP
denotes it. The voltage induced across secondary coil is measured and
Genoted by Es.
By using the equation.

|

%

=
+

-

T
£ hs

The turn ratio can be calculated.

15.17. a) Can a step-up transformer increase the. power level?

Ans. a} The principle of an ideal transformer is that

E) In a transformer, there is no transfer of charge from
the primary (o the secondary. How is, then the power
transferred?



b)

. Peee—— - -
(1nput power) = (output pawer)

Some of the power input many be lost due to eddy currents produded in
the core cte. this makes the output power some what less than input power,
in case of real transformer. This shows that transformers cannot increase
the power. _

In transformers electric power is trunsferred from its primary coil o its

secondary coil with the help of magnetic field.

15.18.When the primary of a transformer is connected to a.c

mains the current in i (

a) is very small if the secendary eircuit is open, but.

B) Increases -when,_ the "'sr.*cunda}y circuit is closed.
Explain these facts.

Ans. 4} "When sccondary coil circuit is open then output power used is zero, or

very small. This require input is power also very small. As a result of

which value of current dravwn by primary coil, from the mains also become
4

When load across secondary is increased by making lht':._ secondary coils 7
circuit ON. Then this.requires input power must be equal to cutput power.

very very small.

For this reason the current drawn by the primary coil from the mains is

increased. "



