NCERT QUESTIONS

Q. 1. Figure sho

ws planar loops of different shapes moving out of or into a region of magnetic

field which is directed normal to the plane of loops downwards. Determine the direction of
induced current in each loop using Lenz’s law.
Ans. (a) In Fig. (i) the rectangular loop abed and in

(b)

Fig. (iii) circular loop are entering the a

magnetic field. so the flux linked with
them increases; The direction of induced
currents in these coils, will be such as to
oppose the increase of magnetic flux;
hence the magnetic field due to current
induced will be upward, ie, currents
induced will flow anticlockwise.

In Fig. (ii). the triangular loop abc and in
fig. (iv) the zig-zag shaped loop are
emerging from the magnetic field,
therefore magnetic flux linked with these
loops decreases. The currents induced in
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them will tend to increase the magnetic field in downward direction. so the currents will flow

clockwise.

Thus in fig. (i) current flows anticlockwise,
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Q.2

Ans.

Q.3.

Ans.
Q. 4.

Ans.

Q. s.

Ans.

Ans.

. Two concentric circular coils, one of

in fig. (z) current flows clockwise,
in fig. (iif) current flows anticlockwise.
mn fig. (iv) current flows clockwise.

A closed loop is held stationary in

the magnetic field between the ° N S N
north and south poles of two
permanent magnets held fixed. If

the magnets are strong, will the
current be generated in the loop?

No. This is because the magnetic flux linked with the coil will remain constant if magnets and coil
are stationary., however strong the magnets may be.

A closed loop moves normal to constant electric field between the plates of a large capacitor.
Is the current induced in loop (/) when it is wholly inside the region between the capacitor
plates. (iz) when it is partially outside? The electric field is normal to the plane of the loop.

No. This 1s because current cannot be induced by changing the electric flux linked with the coil.

A rectangular loop and a circular loop are moving out of a uniform magnetic field region to
a field free region with a constant velocity. In which loop do you expect the induced emf to
be a constant during the passage out of the field region? The field is normal to the loop.

[CBSE (Al) 2010]
In rectangular coil the induced emf will remain constant because in this the case rate of change of

area in the magnetic field region remains constant, while in circular coil the rate of change of area
in the magnetic field region is not constant.
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(a)

Predict the polarity of the capacitor C connected to coil, which is situated between two bar
magnets moving as shown in figure.

[CBSE Delhi 2011/

..................

Current induged in coil will oppose the approach of magnet; therefore, left face of coil will 3! as
z-polfc and right face as S-pole. For this the current in coil will be anticlockwise as seen from I
erelore, the plate A of capacitor will be positive and plate B will be negative.

. C
- small radius r, and the other of 2
lﬂl"ge.;.adlusort: » such that r, <<r, are placed co-axially with centres
coinciding. Obtain the mutual inductance of the arrangement.

Mutual -lnductance of two plane coils: Consider two concentric circular
plane coils C, aﬂfi C 2 Placed very near to each other. The number of turns
in the pnmary coil is N, and radius is ry ; while the number of turns in the

s ——— g T ™
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7. Predict the direction of Induced current in the situations described In the following Mgs.

t)
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Common axis N S (DU PO - Common axs
% X
= z /\_’111 '\
(c) Tapping key just closed (d) Rheostat setting being changed
T\ . A\ AW A |
« X y
y 3
(e) Current (1) decreasing
Tapping key just at a steady
released ) rate

Ans. (a) The direction of current is along grpg because the current induced in solenoid will oppose the

approach of magnet, so from looking on magnet side the current at nearer face should flow
clockwise.

(b) In this case the current induced in coil pg will oppose the approach of magnet while coil Xy
will oppose the recession of magnet; so nearer faces of coils will act as S-poles:

Accordingly the direction of current in coil pg will be along grp and in coil xy it will be
along yzx.

(c) When the tapping key is just closed, the current produced in the left loop flows clockwise: §°
magnetic field induced will flow along negative axis: the current induced in right coil will

oppose the magnetic field produced, so current in right coil will flow anticlockwise: -¢-
direction of current will be along yzx.

(d) The current in coil is anticlockwise. When rheostat setting is being changed, the resistanc ?f
the right circuit is decreasing, so current is increasing, the current induccd’ in left loop ¥
oppose the increase of current, so current induced in left coil will flow clockwise i.., alon8 ¥ i

(¢) Induced current in the right coil is along xry.

(H No induced current because magnetic field lines lie in the plane of loop.
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Use Lenz’s law to determine the direction of induced current in the situation described byim

Sl .
Q" pollowing figs.
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(a) y (b)
(a) A wire of irregular shape turning into a circular shape.
(b) A circular loop being deformed into a narrow straight wire.

Ans. (a) For the given periphery the area of a circle is maximum. When a coil takes a circular shape,
the magnetic flux linked with coil increases, so current induced in the coil will tend to
decrease the flux and so will produce a magnetic field upward. As a result the current induced
in the coil will flow anticlockwise ie., along adcb.

aximum. When circular coil takes the shape of
d with the coil decreases, so current induced in
flux: hence it will produce upward
ticlockwise i.e., along a' d' ¢’ b'.

(b) For given periphery the area of circle is m
narrow straight wire, the magnetic flux linke
the coil will tend to oppose the decrease in magnetic
magnetic field, so current induced in the coil will flow an

AC. Circuits
Q.9. Power factor can often be improved by the use of a capacitor o
the circuit. Explain.

Ans. Power factor, cos ¢=£ = K
Z JR*+X’

The net reactance X =X ~ X¢-
Many ac machines have inductive reactance.

f appropriate capacitance in

The net reactance can be reduced by using a capacitor

1
of appropriate capacitance which will make X | =— [equal to X, (= L), so that X — 0 and

Z R, then power factor cos ¢=§ will attain the maximum value.

pacitor. Predict your observation for dc and ac
f the capacitance is reduced?

eady state a capacitor acts as an

Q 10,

A lamp is connected in series with a €2
A Connections. What happens in each case 1
ns, ; s .

For dc connections, the lamp will shine momentarily and in st

oPen circuit, hence lamp will not shine.
Vims is finite. When capacitance

For ac connections the lamp shines because current [ = >
i (ac)
R° +

©C

IS re 1 ... . . ill decrease.
duced, — wil] increase, so current will decrease and brightness of lamp will

oC

Scanned by CamScanner



Q. 11

Ans.

Q. 12.
Ans.

Q. 13.

Ans.

Q. 14.

Ans.

Q. 15.

Ans.

In any ac circuit, is the applied instantaneous voltage equal to the algebraic syp, of 1
instantaneous voltages across the series elements of the circuit? Is the same trye f,, ~
voltage?

Yes, in any ac circuit, the applied instantaneous voltage is equal to the algebrajc sum o
instantaneous voltage across the series elements, because instantaneous voltages are in the -
phase.

This is not true in the case of rms voltages, because they are usually not in the same phase,
A capacitor is used in the primary circuit of an induction coil. Explain.

When circuit is broken, a high voltage is induced, which may cause a spark. If capacitor is in the
primary circuit, high voltage will be used to charge the capacitor, thus avoiding a spark.

An applied voltage signal consists of a superposition of a dc voltage and ac voltage of high
frequency. The circuit consists of an inductor and a capacitor in series. Show that the dc
signal will appear across C and the ac voltage across L.

Inductive reactance X; =wL

. 1
Capacitive reactance X =—

oC
For dc in steady state ®=0;X, =0, X, = (for dc).

Thus the inductive reactance has zero value for dc and very high value for high frequency ac. On

the other hand capacitance offers infinite reactance to dc and very low reactance to high
frequency ac.

So when inductor and capacitor are connected in series, the capacitor gives easy path to ac and does

not allow dc; while inductor gives easy path to dc and offers very high hindrance to ac. Hence, &
signal will appear across C and ac voltage across L.

A choke coil in series with a lamp is connected to a dc line. The lamp is seen to shin¢

brightly. Insertion of an iron core in the choke causes no change in lamp’s brightnes>
Predict the corresponding observations if the connection is to an ac line.

Choke coil is a coil of high inductance. It does not offer hindrance to dc; so though insertion o
iron core increases the inductance; but due to no hindrance offered by inductor t0 dc, the curre®
in lamp remains unchanged, so brightness of lamp remains unchanged. P
In the case the lamp is connected to ac line, the insertion of iron core will increase inductance

hence inductive reactance X; =L to a high value; due to this lesser current will flow in the 1377
and the brightness of the lamp will be reduced.

. : a0
Why is choke coil needed in use of fluorescent tubes with ac mains? Why can W€ not U5
ordinary resistor instead of choke coil?

og i . . . un-eﬂ[
Choke coil is a coil of high inductance and negligible resistance. It is used to control a€ €

with negligible power loss because power factor of choke coil cos ¢ = S = 1S ncgh®’
R? +(wl)”

; . ; ) L. . factO
If pure resistor is used in ac circuit, it will absorb the maximum power because power
resistor is maximum equal to 1.
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2y SHORT ANSWER QUESTIONS

vERT >
yious Years' Questions
rite S.1. unit of magnetic flux. Is ¢
0 1. \? rite ° O etic flux is weber S Il‘u scalar or a vector quantity, [CBSE Delhi 2003)
ADS. S.1. unit of magnetic tlux is weber. It is a scalar quantity,
02 ;).n \:ll(;a,t factors does the magnitude of the emf induced in the circuit due to magnetic flux
t,ln . 1.‘ yn the ume rate of change i ' i e il
Ans. Depends ¢ ‘ LA‘:;:“ In magnetic flux (or simply change in magnetic flux)
| g=—
At
Q. 3. Define the term self-inductance of a coil. Give its S.L unit.
. . [CBSE Delhi 2009; (Al) 2010, 2005, 2004C; (F) 2002
Ans. The self inductance 1s defined on the magnetic flux linked with the coil when unit current flows

Q.4

Q5.

Ans,

Q. 6.

Ans,

Q. 1.

Q. 8.

through it.
OR
The self inductance is defined as the emf induced in the coil, when the rate of change of current
the coil is 1 ampere/second.
The unit of self-inductance is henry (H).
Define 1 henry.
1 henry is self inductance of that coil in which 1
current in that coil is 1 A/s.

How does the self-inductance of an ai
decreased (i) an iron rod is introduced in the coil.

(i) Self inductance of a coil oc N 2
When number of turns in coil is decreased, the self inductance will decrease.
(i) When an iron rod is introduced in the coil, the self-inductance of coil increases.
If the number of turns in the solenoid is doubled, keeping other factors constant, how does

the self-inductance of the coil change? _
Self inductance of solenoid « N%, so by doubling the number of turns, the self inductan

becomes 4-times.
Write an expression for the energy stored in an inductor of inductance ‘L’ when a steady

current is passed through it. Is the energy electric or magnetic? [CBSE Delhi 2004C]

Energy stored in inductor U =1/2 L 2. It is stored as magnetic energy.
nce of a pair of coils change when

[CBSE Delhi 2003]
volt emf is produced when the rate of change of

r coil change, when (i) the pumber of turns in the coil is
[CBSE Delhi 2003]

How does the mutual inducta
(i) distance between the coils is increased and ors
(i) number of turns in the coils is increased? [CBSE (AD) 2013]

() Mutual inductance decreases.
(i) Mutual inductance increases.
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Concept: (i) If distance between two coils is increased as shown in figure,

- d->
Cy C,
It causes decrease in magnet[ilc flux linked with the coil C,. Hence induced emf in coj] C;
decreases by relation €, =— d(Pz . Hence mutual inductance decreases.
- t

(if) From relation M,, =u, n, n, AL if number of turns in one of the coils or both increases
means mutual inductance will increase.

Q. 9. Predict the directions of induced currents in metal rings 1 and 2 lying in the same plane
where current I in the wire is increasing steadily.

1O
2() !

1 O Clockwise

.
»

2 O Anti clockwise

Q. 10. Predict the direction of induced current in a metal ring when the ring is moved towards 2
straight conductor with constant speed v. The conductor is carrying current I in the

direction shown in the figure. [CBSE Delhi 2012
\ %

[CBSE Delhi 2012]

 /

Ans.

]

Ans. Clockwise.

Q. 11.

PANAVAINNANY

Give the direction in which induced current flows in the wire

loop, when the magnet moves towards the loop as shown.
Ans.

The current induced in the coil will oppose the approach of magnet “N >
39 th}s nearer face of the coil will act as north pole; therefore on lj
viewing from the magnet side the current in the coil will be
anticlockwise.

f

. ) 0
ke pantaom of copper plate is damped when it is allowed to oscillate between the tW0 P°|esl il
a magnet. What is the cause of thijs damping? /CBSE (A) 20

. ) nl
Ans. As the plate oscillate, the changing magnetic flux through the plate produces a strong eddY Cal
in the direction, which opposes the cause.

Also, copper being diamagnetic substance, it gets magnetised in the opposite di rectio
plate motion gets damped.

Q. 12.

. so ¢

Scanned by CamScanner



