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MAGNETIC EFFECTS
OF ELECTRIC CURRENT

Syllabus

Magnetic field, field lines, field due to a current carrying conductor, field due to current
carrying coil or solenoid; Force on current carrying conductor, Fleming’s Left Hand Rule,
Electric Generator, Electromagnetic induction, Induced potential difference, Induced
current, Fleming’s Right Hand Rule, Electric Motor, Direct current, Alternating current:
frequency of AC, Advantage of AC over DC. Domestic electric circuits.
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Magnetic Effects
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E3 Revision Notes

Magnet
>  The black ore of iron (Fe;O,) called magnetite, ca pable of attracting similar pieces of

i r'd
i iron is called lodestone. They are naturally existing magnets used by human to find
i the directions.
% > There are two poles of a magnet namely North pole and South pole. Like poles Magnetic Effects
repel each other, while unlike poles attract each other. Page No. 336
> H.C. Oersted, a Danish physicist first noticed the magnetic effect of electric current.

According to him, a needle kept near the wire carrying current will deflect due
to the magnetic field produced. Any change in the direction of current will show
Electric Generator and

variation in the deflection.
> Magnet is any substance that attracts iron or iron-like substances. Electric Motor
3 page No. 348
> Properties of magnet \

(i) Every magnet has two poles i.e.,, North and South.
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. - s repel each other,
) Like poles repe '
(Ll

i) fed b i

) A freely suspended bar magnet aligns itse
di“‘{lio“'

Unlike poles attract cach other,

o substances which are attracted by a m
’ aeel. The substances which are not attracted by am
By COPpeT aluminium, brass, paper ete,
gl

Magnetic Field: The area around a magne

p I Sl unit is Tesla (T).

) Magnetic field has both magnitude and direction.
) Magnetic field can be described with hel

Magnetic needle: The needle of a magnetic ¢

Characteristics of Field Lines

(i) Field lines arise from North pole and end into South

(i) Field lines are closed curves.

(iii) Field lines are closer in stronger magnetic field.

tin which its magnetic force can be experienced.

P of a magnetic compass.
ompass is a freely suspended bar magnet.

pole of the magnet.

Win nearly north-south direction, with its north pole towards north

agnet are called magnetic substances. Examples: Iron, nickel, cobalt,
agnet are called non-magnetic substances. Examples: wood,

{iv) Field lines never intersect each other as for two lines to intersect, there must be two directions of magnetic field

ata point, which is not possible.
(v) Direction of field lines inside a magnet is from South to North.
(vi) The relative strength of magnetic field is shown by degree of closeness of field lines.

» Right Hand Thumb Rule: Imagine you are holding a current carrying straight conductor in
vour right hand such that the thumb is pointing towards the direction of current. Then the
fingers wrapped around the conductor give the direction of magnetic field.

Magnetic Field

Magnetic Field Due to Current through a Straight Conductor
® Itcan be represented by concentric circles at every point on conductor.
® Direction can be given by right hand thumb rule or compass.
® Circles are closer near the conductor.
® Magnetic field o Strength of current
1
Distance from the conductor
Magnetic Field Due to Current through a Circular Loop .
® Itcan be represented by concentric circles at every point.

Circles become lar d larger as we move away.
ger and larg Y- . :
Every point on wire carrying current would give rise to magnetic ficld appearing as

;_"aight line at centre of the loop. oo is same
he direction of ma ic field inside the loop 1s same.
gnetic fie .
F.“m“‘ affecting magnetic field of a circular current carrying conductor

Magnetic field o Current passing through the conductor
I

Distance from conductor

) Magnet field e No. of turns in the coil

® Magnetic field o

.-

) Magnetic fielq o
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> Magnetic field is additive in nature i.c., magnetic field of one loop adds up to magnetic field to another loop, Thig
because the current in each circular turn has some direction. . .

> A coil of large number of turns closely wound on a hollow cylinder of insulatex.i material or otherwise 15 called
solenoid. The end of the solenoid having clockwise current will act as south while on the other hand having ang.
clockwise current will act as north pole. Thus, a solenoid acts as a normal magnet. .

> Permanent magnets: They are made of carbon steel, chromium steel, tungsten steel and' some alloys I{ke Alnico
and Nipermag. Alnico is an alloy of aluminium, nickel and cobalt. Nipermag is an alloy of iron that contains nicke],
aluminium and titanium.. § ; .

> When a material is placed inside a coil carrying current, it will get magnetised. A bunch of nails or an iron roq
placed along the axis of the coil can be magnetised by the current when allowed to pass through the coil. Such
magnets are called electromagnets. ] :

> Ampere suggested that when a current I passes through a conductor of length [ placed in a perpendicular magnetic
field B, then the force experienced is given by F = IBI sin 6, where 8 is the angle between the length of the conductor
and magnetic field.

> Fleming's Left Hand Rule: Stretch the thumb, forefinger and middle finger of your left hand ?“Ch that they are
mutually perpendicular. If fore finger points in the direction of magnetic field, middle finger in the direction of

current then thumb will point in the direction of motion or force. i
ie

Field

Current

Thumb-Motion Force
,

Current

Mnemonics

Concept: Right Hand Thumb Rule Concept: Direction of field lines

Mnemonics: When current move upwards, Mnemonics: O Maria Mr. Fox is moving from
wrap magnetic field North to South

Interpretation: Interpretation:

Outside
T Cllment Magnet
Magnetic
S Field

North
South
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How IS it done on the GREEN BOARD?

0. What is meant by solenoid? How
does a current carrying solenoid
Solution:

siep 1: A evil of many circular turns
of insulated copper wire wrapped
closely in the shape of a cylinder s

Step II: A current carrying solenoid
behaves like a bar magnet.

Step III: To convert piece of soft iron
into magnet,

called a solenoid.

' Objective Type Questions

#.9 Multiple Choice Questions

: (.1 Choose the incorrect statement from the following
regarding magnetic lines of field :

(a) The direction of magnetic field at a point is taken
to be the direction in which the north pole of a
magnetic compass needle points.

(b) Magnetic field lines are closed curves.

Q.3.

1 mark each

rule, we find the direction of magnetic field. The field
is in the form of concentric circles centred on the wire
carrying current.

A constant current flowing in a horizontal wire in
the plane of the paper from East to West is shown
in Figure. The direction of magnetic field at a
point will be from North to South :

() If magnetic field lines are parallel and equidistant, N
they represent zero field strength.
(d) Relative strength of magnetic field is shown by w E
the degree of closeness of the field lines.
[NCERT Exemp.]
Ans. Correct option : (c) W S E

Explanation : Magnetic field lines appear parallel
when they are far from the magnet. But this does not
mean that field strength is zero. No field line would be
present where field strength becomes zero.

Q2 Which of the following correctly describes
the magnetic field near a long straight current
carrying wire?

(a) directly above the wire.
(b) directly below the wire.
(c) ata point located in the plane of the paper, on the

north side of the wire.

(d) ata point located in the plane of the paper, on the

south side of the wire. [NCERT Exemp.]

) The field consists of straight lines perpendicular  Ans. Correct option : (b)
to the wire. Explanation : Line WE shows a straight conductor
®) The fielq consists of straight lines parallel to the through which currentis moving from E to W. When
wire. seen from east, the magnetic field lines appear in
) The fiel consists of radial lines originating from clockwise direction, i.e. S to N above the wire and N
the wire, to S below the wire. This is in accordance with right
@) The fie1q consists of concentric circles centred on fianic ““m?b e .
e wire. [NCERT Exemp] Q.4 If the key in the arrangement in the given Figure, is

* Correct option : (d)
Explanation ; The field consists of concentric circles
Cntred on the wire. On applying right-hand thumb

.

taken out (the circuit is made open) and magnetic
field lines are drawn over the horizontal plane
ABCD, the lines are:
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{a) concentric arcles.

(d) elliptical in shape.

{c) straight lines parallel to each other.

{d) concentric circles near the point O but of elliptical
shapes as we go away from it. [NCERT Exemp.]

Ans. Correct option : (¢)

Explanation : When the key is taken out, the circuit
is open, no current flows and no magnetic field due
to current carmving conductor. There exists only
earth’s magnetic field which will exhibit straight
Enes parzllel to each other.

. For a current in a long straight solenoid N- and

S-poles are created at the two ends. Among the

following statements, the incorrect statement is:

The field lines inside the solenoid are in the form

of straight lines which indicates that the magnetic

field is the same at all points inside the solenoid.

The strong magnetic field produced inside the

solenoid can be used to magnetise a piece of

magnetic material like soft iron, when placed
inside the coil.

(c) The pattern of the magnetic field associated with
the solenoid is different from the pattern of the
magnetic field around a bar magnet.

(d) The N and S-poles exchange position when the
direction of current through the solenoid is reversed.

[NCERT Exemp.]

(2)

®)

Ans. Correct option : (c)
Explanation : A solenoid behaves like a bar magnet.
Hence, the pattern of the magnetic field associated
with the solenoid is same as the pattern of the
magnetic field around a bar magnet.
Q. 6. The strength of magnetic field inside a long
current carrying straight solenoid is :
(a) more at the ends than at the centre
(b) minimum in the middle
(c) same at all points
(d) found to increase from one end to the other
[NCERT Exemp.]
Ans. Correct option : (c)
Explanation : Magnetic ficld lines arc straight and
parallel inside the solenoid. This indicates a same
magnetic field. Hence, inside the solenoid, the
magnetic field is same throughout.

Oxwaal CBSE Question Bank Chaptenwise & Topicwise Solved Papers, SCIENCE, Class
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0 Assertions and Reasons Type Questigp,

Directions: In the following questions/a Statemep,
of assertion (A) is followed by a statemen, of
reason (R). Mark the correct choice as;

(a) Both assertion (A) and reason (R) are true apg |

reason (R) is the correct explanation of assertion
(A).

(b) Both assertion (A) and reason (R) are true but reaso,
(R) is not the correct explanation of assertion (A),

(c) Assertion (A) is true but reason (R) is false.

(d) Assertion (A) is false but reason (R) is true,

Q. 1. Assertion (A): Two bar magnets attract when they
are brought near to each other with the same pole,
Reason (R): Unlike poles will attract each other.

Ans. Correct option : (d)

Explanation: Two bar magnets repel when same poles
face each other. Opposite poles attract each other.

Q. 2. Assertion (A): Magnetic field lines never intersect.
Reason (R): At a particular point magnetic field
has only one direction.

Ans. Correct option : (a)

Explanation: Magnetic field lines never intersect
each other as for two lines to intersect, there must
be two north directions at a point, which is not
possible.

. Assertion (A): In Fleming's Left Hand Rule, the

direction of magnetic field, force and current are

mutually perpendicular.

Reason (R): Fleming's Left hand Rule is applied to

measure the induced current.

Correct option : (¢)

Explanation: It is used to find the direction of force

in a current carrying conductor in the presence of

magnetic field.

Ans.

o Very Short Answer Type Questions

Q.1.Draw the magnetic field lines around a straight
current carrying conductor. (SQP 2020]

b
&>

Q. 2. What is meant by magnetic field 7
[A [Board Term-I, 2016] [DDE, 20171
Ans. The region surrounding a magnet in which the

force of the magnet can be detected 1s sald to be its
magnetic field. [CBSE Marking Scheme, 2016]

Ans,
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¥ -OMMONLY MADE ERROR

@D Q. a. Why are magnetic fleld lines more crowded

lowards the pole of a magnet 7
(AE] [Roard Term 1, 2016]

. candidates genenally get confused while
 jndicating the direction of magnetic field, Anas. The magnet is stronger at the poles so the magnetic
field lines are crowded at the poles. 1
' (CBSE Marking Scheme, 2016]
ANSWERING e Q. 4. Why does a compass needle show deflection when

brought near a current carrying conductor ?
(U [Board Term I, 2016]

~ carefully apply right hand thumb rule.
-

Ans. Due to production of magnetic field around the
current carrying conductor. 1
[CBSE Marking Scheme, 2016]

' Short Answer Type Questions-|

e

-

Qit four PRPERs 2 pagnetic field lines. [l [CBSE Delhi, 2019]

Topper Answer, 2019

B 4

Thtus oMo, dendom mgd,

r

¢ onductor agnetic teld. 1
zmduced by a current carrying Bmighte -3.An alpha particle is placed in a magnetic field.
?Pm}ds, ! i lim‘/ will it experience any force, if: ©
Me.m‘o" the rule which helps to find the direc | (i) It moves in the magnetic field parallel to field
of its magnetic field. v lines.
“Factors on which the magnetic field produced by a (ii) It moves in the magnetic field perpendicular to
_‘urrent carrying conductor depends: field lines.
(i) Strength of current assing through the conductor.  Ans. (1) No, because, the force is zero if current and field
’ P Ya are in the same direction.
{iiy . . e t from the (ii) Yes, because, the force Is maximum when current
Mance of the point of measuremen v and magnetic field are perpendicular. 1+1

Onductor,

N
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v

@Q 1.What is meant by solenoid ? How does a current

4 carrying solenoid behave ? Give its main use.

(R [Board Term 1, 2016]

Ans. Solenoid is a closely wound cylindrical coil of
insulated metallic wire wrapped closely in the shape
of a cylinder. A current carrying solenoid behaves
as an electromagnet. The uniform magnetic field
instde it may magnetise a steel rod permanently.

|CBSE Marking Scheme, 2016] 3

Detailed Answer:

A coil of many circular turns of insulated coppe
wire wrapped closely in the shape of a cylinder is
called a solenoid.
The field lines around a current-carrying solenoid
is similar to that produced by a bar magnet. This
means that a current carrying solenoid behaves as a
magnet having north pole and south pole.
The strong magnetic field produced inside a solenoid
can be used to magnetise a piece of magnetic material
like soft iron when placed inside the coil.

COMMONLY MADE ERROR

Students often forget to write “insulated”
metallic wire.
_J

Metallic wire used for solenoid should be
always Jiosulated”.

(4

e, state and explain with an example the rule
d to determine the direction of force experienced
by a current carrying conductor placed in a uniform

f magnetic field. [AE] [Board Term I, 2016]
Ans. Fleming’s Left Hand Rule: The direction of force
which acts on the current carrying conductor placed

in a magnetic field is given by Fleming's left hand

rule. It states that if the forefinger, thumb and
middle finger of left hand are stretched mutually

Q.2N

W}cplain with the help of the pattern of magnetic
field lines the distribution of magnetic field due to
a current carrying a circular loop. [Cl3

(i) Why is it that the magnetic fielfl of a current
carrying coil having n turns, is ‘n’ times as large as

that produced by a single turn (loop) 7 (VP
[CBSE 2020 Delhi Set-3]

«” Long Answer Type Questions

perpendicular and if the forefinger point along g
direction of external magnetic field, middle ee
indicates the direction of current, then thump poiﬁé
along the direction of force acting on the conductoy
Example: When an electron enters a magnetic ﬁeld'
at right angles, the direction of force on electrop i,
perpendicular to the direction of magnetic field apg
current according to this rule. A

Q. 3. Can- freely suspended current carrying solengiq

fay in any direction ? Justify your answer. Why

will happen when the direction of current in the
solenoid is reversed ? Explain.

[Board Term- 1, 2016]

Ans. A current carrying solenoid behaves like a magnet.
When suspended freely, it will stay in north - south
direction.

On reversing current its polarity will be reversed

and so it will turn at 180°. 1+1+41
[CBSE Marking Scheme, 2016

Q.4.What is solenoid? Draw the field lines of the
magnetic field produced on passing current through
and around a current carrying solenoid.

[DDE 2017] [Board Term-I, 2015]

. Definition: A coil of many circular tums of
insulated copper wire wrapped closely in the
shape of a cylinder is called solenoid.

] |
T
T
A=l
s

i

Magnetic field lines through and around a current
14+1%

[CBSE Marking Scheme,2015]

carrying solenoid.

5 marks each

Magnetic field due to current through a c'ircul-‘n'
Loop: It can be represented by concentric circle JE
every point. Circles become larger and larger aswe

Ans.

move away. Every point on wire carrying current
would rise to magnetic field appearing as straight
line at centre of the loop. The direction of magnet¢
field inside the loop is same.

@ Scanned with OKEN Scanner
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d
O (1) Find the directions of the magnetic flelds produce 1

by it at points R and S7
Given r, > r, where will the strength ©
magnetic field be larger? Glve reasons.
(i1) Field strength are which point will be greater?
() If the polarity of the battery connected to the
wire is reversed, how would the direction of the
magnetic field be changed? ' 1
(iv) Explain the rule that is used to find the directfcm
of the magnetic field for a straight current carrying

f the

1

otic field lines

?‘:d“’g::;::ta?whr loi:]\c o current 3 conductor. IS'Q'j 2020] 2
Magnetic field is directly proportional to number of Ans, (i) The magnetic field lines prod'uced is into the
tums () in the coil. As the number of turns (n) in plane of the paper at R and out of it at S. 1
the coilincrease, the magnetic strength at the centre (ii) Field at S > Field at P. Magnetic field strength for
increascs, because lh(-‘ cument in each circular turn a straight current carrying conductor is inversely
is having the same direction, thus the field due to proportional to the distance from the wire. 1
each tum adds up. °

(iii) The current will be going from top to bottom in the
wire shown and the magnetic field lines are now
/ in the clockwise direction on the plane which is
7 perpendicular to the wire carrying current. 1
——"R (iv) Right hand thumb rule. The thumb is aligned to the

! direction of the current and the direction in which
G the fingers are wrapped around the wire will give
the direction of the magnetic field. © 2

2 PQ is a current carrying conductor in the plane of
the paper as shown in the figure below.
P

the pattern of the field lines of the magnetic field around a current carrying straight conductor passing
ough and held perpendicular to a horizontal cardboard. State right-hand thumb rule and explain how this
rule is useful to determine the direction of the magnetic field in the above case, if the direction of current in
¢ the conductor is vertically downwards.

[CBSE Delhi, 2019]

Topper Answer, 2019

e e T
%
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Q. Llﬁat is a solenoid ? Draw the pattern of magnetic Distinguishing features:
field lines of (i) a current carrying solenoid and i
(ii) a bar magnet. List two distinguishing features Solenoid Bar Magnet
between the two fields. Field disappear on No effect of current
[CBSE Board Delhi, Set- I, 2019] stopping the current. | on field.
Ans. A coil of many turns of insulated copper wire Strength of the field Strength cannot be
wrapped closely in the shape of a cylinder. 1 can be changed by changed.
changing the current.
Direction can be Direction is fixed and
reversed by changing | cannot be reversed.
the direction of current
through it. E:
(Any two features) 2
[CBSE Marking Scheme, 2019]

raw the pattern of magnetic field lines produced
around a current carrying straight conductor
passing perpendicularly through a horizontal
cardboard. State and apply right-hand thumb rule
to mark the direction of the field lines. How will
the strength of the magnetic field change when the
point where magnetic field is to be determined is
moved away from the straight conductor ? Give

reason to justify your answer.
[R [Board Outside Delhi, Set-I, 2019]
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Ans. Variable resistance

X =t

‘('t"’

: \/\ Magnetic compass
Y EA V|
K

Diagram 1}2 and direction %
Statement of right hand thumb rule,

1+1

The magnetic field strength decreases with increase
of distance from the current carrying conductor.1

Reason: There is inverse relation between field
strength and distance from current

carrying
conductor. 1
Note: Direction of magnetic field should be in
accordance with direction of current, 1

[CBSE Marking Scheme, 2019]
Detailed Answer:

Pattern of magnetic field lines produced around a
current carrying straight conductor:

0

K

Right-hand thumb rule: If we are holding a current
carrying straight conductor in right hand such that
the thumb points towards the direction of current,
then, the fingers will wrap around the conductor in
the direction of the field lines of the magnetic field.

Magnetic Field

As the compass is placed farther, deflection in lhg
Needle decreases, Thus, the magnetic field produce'
by given current decreases as the distance from' it
increases. The concentric circles around the wire

ecome larger as we move away from it.

\ -

Q. 6. (a) What are magnetic field lines 7 How is the
direction of magnetic field at a pointin a magnetic
field determined using field lines ?

(b) Two circular coils ‘X" and ‘Y’ are placed close to
cach other. If the current in the coil ‘X’ is changed,
will some current be induced in the coil 'Y’ 7 Give
reason,

(c) State ‘Fleming’s right hand rule”.

[A] [Delhi Comptt., 2018]

Ans. (a) Magnetic field line: Path along which a hypo-
thetical free north pole would tend to move. 1
Direction of magnetic field are a point is determined
By drawing a tangent to the magnetic field line at
that point 1

(b) Yes. 1
With change in current in the coil X, the magnetic
field associated with it also changes around the
coil Y placed near it. This change in magnetic field
induces a current in the coil Y. 1

() Fleming's right hand rule
Stretch the thumb, forefinger and middle finger of
right hand so that they are perpendicular to each
other. If the forefinger indicates the direction of the
magnetic field and the thumb shows the direction
of motion of the conductor, then the middle finger
will show.the direction of induced current in the
conductor. 1

y./ﬁﬁmh the help of an activity, explain the method

of inducing electric current in a coil with a moving
magnet. State the rule used to find the direction of
electric current thus generated in the coil.

(ii) Two circular coils-1 and coil-2 are kept close to each
other as shown in the diagram. Coil-1 is connected
to a battery and key and coil-2 with a galvanometer.
State your observation in the galvanometer:

Coil I Coil Il

(e ([

——+m;+>l:|
K

(a) When key k closed ;
(b) When key k is opened;
Give reason for you observations.

[SQP, 2018)

Ans. (i)
(ii) (@) The galvanometer needle deflects momentarily
in one direction because when the keyisclosed,
magnetic field lines around coil-2 increases
momentarily that causes induced current in
coil-2. :
(b) The galvanometer needle deflects momentarily
butin opposite direction because when the key
is opened, magnetic field lines around coil 2

decreases momentary that causes induced
current in coil-2,

[CBSE Marking Scheme, 2018]
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Detailed A nswen

D+  Take two different coils of copper wire
having large number of tumns (say 50 and 100
tum respectively). Insert them over a non-
conducting cylindrical roll.

*  Connect the coil-1, having larger number
of tums, in series with a battery and a plug
key. Also connect the other coil-2 with a
galvanometer as shown.

* Plug in the key. Observe the galvanometer.
There is a deflection in its needle. You will
observe that the needle of the galvanometer
instantly jumps to one side and just as quickly
retumns to zero, indicating a momentary
current in coil-2.

*  Disconnect coil-1 from the battery. You will
observe that the needle momentarily moves,
but to the opposite side. It means that now the
current flows in the opposite direction in coil-
N

(ii) Same a5 CBSE Marking Scheme. 3+2
ED Q/( What are magnetic field lines ? List three
characteristics of these lines. Describe in brief an

activity to study the magnetic field lines due to a

current flowing in a circular coil.

[Bl[Board Term I, 2016]

Ans. Representation of the magnetic field path along
which an imaginary free north pole would tend to
move. The tangent at any point on the magnetic
field line gives the direction of the magnetic field
at that point.

(i) Emerge at north pole and merge at south pole.
Inside the magnet, the direction of field lines is
from south pole of magnet to its north pole and
are closed curves.

(ii) At the points where the magnetic field is stronger,
field lines are crowded and vice-versa.

(iii) No two magnetic fiefd lines can intersect each other.
3

= L} (=)
IRK

2
[CBSE Marking Scheme, 2016]

i) A rectangular cardboard having holes is used. A
( )circular cg:i is passed through the holes, Coilis kept

normal to the cardboard.
(ii) Ends of the coil is connected to a battery through a
key.

(ii1) Iron filings are sprinkled uniformly on the carq
board.

Key is plugged in.

(::;Ony m{;.ppir?g cardboarfi g.cnlly the iron filings get
arranged in concentric circular loops around the
holes on* the cardboard indicating the magnetic
field lines.

Q. 9. Tlfe magnetic field lines associated with curreny
carrying straight conductor is in anti-clockwise

Y direction. If the conductor was held horizoma]]y

along east-west direction, what is the direction
of current through it 7 Explain it with the help
of diagram. Name and state the rule applied to
determine the direction of magnetic field. If the
conductor is held vertically and current flows
from north to south, what will be the direction of
magnetic field lines. Draw diagram.

[Board Term I, 2016]
Ans. Direction of current will be from East to West
direction.’
f" ~
E ¥ >—W
Maxwell’s right hand thumb rule.

Statement: Imagine that you are holding the
current carrying wire in your right hand so that
your thumb points in the direction of current, then
the direction of your fingers encircling the wire
will give the direction of magnetic field.

N .
W—‘—E
S

Magnetic Field
Current

Right hand thumb rule

[CBSE Marking Scheme, 2016] 5

[AIl Q. 10.(a) Magnetic field lines of two bar magnets A

d B are as shown below. Name the poles of the
magnets facing each other. 1

o

o magnetic field lines never intersect each othe;-
hy ?
) How does the strength of the magnetic field at the

centre of a current carrying circular coil depend on
the:

\l
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-
(i) Radius of the coil,
@i Number of turns in the coil, and
{iid) Strength of the current flowing in the coil ? 3
(AE] |Board Term | m":]

Variable resistance

X p——for———— (]

“ane (2) North poles.

® Intersection of magnetic field lines at 4 Point means =k
wo tangents can be drawn at that point and there
will be two direction of a magnetic field which is i i
not passible. MESRED =S
@M Inversely proportional; more radius, less strong Y ()
magnetic field. i K/
(i) Directly proportional; more turns, more strong S

magnetic field.

(iii) Directly proportional; more strength of current,
more strong magnetic field,

g [CBSE Marking Scheme, 2016) 5

(ii) The alpha particle will move in a circular path. This
is because a centripetal force acts on the particle due
to the movement of particle in the magnetic field.

2

Q 11>‘j; Describe an activity to determine the direction
.~ of magnetic field produced by a current carrying
straight conductor. Also show that the direction

of the magnetic field is reversed on reversing the
direction of current. 3

i) An a-particle, (which is a positively charged
particle) enters a uniform magnetic field at right
angles to it as shown below. Stating the relevant
principle explain in which direction will this
a-particle move ? [Board Term I, 2016] 2

COMMONLY MADE ERROR

Students often get confused about the motion
of charged particle in magnetic field.

< Charged particles follow in circular path in
mag,l]/etic’ﬁeld perpendicular point.

a-particle A -
s » Magnetic field

>
L

%. (i) A coil of insulated copper wire is connected
to a galvanometer. What happens if a bar magnet is:

(a) Pushed into the coil ?

> (b) Withdrawn from inside the coil ?
(c) Held stationary inside the coil ? Give reasons for
Ans. (i) Take a battery (12 V), a variable resistance (or your observation.
a rheostat), an ammeter (0 - 5A), a plug key and (ii) Mention one more method of inducing current in
a coil. [Board Term I, 2015]

a long straight thick copper wire. Insert the thick
wire through the centre, normal to the plane of a2 Apg (i) (a) When a bar magnet is pushed into the
rectangular cardboard. Take care that the cardboard coil of insulated copper wire connected to a
is fixed and does not slide up or down. galvanometer, an induced current is set-up in

Connect the copper wire vertically between the the coil due to charge of magnetic field through

points X and Y, in series with the battery, a plug
and key. Sprinkle some iron filings uniformly on
the cardboard. Keep the variable of the rheostat at
afixed position. Close the key, so that current flmln/s
through the wire. Ensure that the copper wire
placed between the points Xand Y remains vert?cally
straight. Gently tap the cardboard for 2 few times.
Observe the pattern of the iron filings. You would
find that the iron filings align themselves showling
a pattern of concentric circles around the copper
wire, This represents the magnetic fic.ld a.rounc:
the current-carrying conductor. The dxrec'hon' 0
Magnetic field changes on reversing the direction
of current,

it. As a result, galvanometer gives a deflection
(say towards left) and returns to original
position. 1%
(b) When the bar magnet is withdrawn from inside
the coll, again an induced current is set up in
the coil due to charge of magnetic field through
it. As a result galvanometer gives a deflection
in the reverse direction (say towards right) and
returns to original position, 1%
(c) If the bar magnet is held stationary inside the
coil, then there is no induced current in the
coil, because there is no change in magnetic
field through it. As a result, galvanometer does
not show any deflection. 1

(il) By changing current in another coil placed near it.1

[CBSE Marking Scheme, 2015)
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TOPIC - 2

Electric Generator and Electric Motor

& Revision Notes

» Electric motor: It is a device used to convert electrical energy to mechanical energy. It works on the principle that
force experienced by a current carrying conductor in a magnetic field.

» Faraday’s Law: The rate at which the magnetic flux linked with a coil changes, produces the induced emf or
current. More the rate, more the current and vice-versa.

_ Df _ Changein flux
RxDt Resistance x Time

» Fleming's Right Hand Rule: Hold the thumb, the forefinger and the middle finger of right hand at right angles to
each other. If the fore finger is in the direction of magnetic field and the thumb points in the direction of motion of
conductor, then the direction of induced current is indicated by middle finger.

Movement of Scan to know

conductor more about
this topic

B

Magnetic field

Motion Oy
Electromagnetic
effect

Current
induced
in couductor /

Induced current

> Electric Generator: Generator works on the principle of Electromagnetic Induction. It converts the mechanical
energy available into electrical energy. A.C. Generator produces potential which reverses after every 180° rotation
of the coil. D.C. Generator produces unidirectional current.

Scan to know
more about

(i) Live wire (positive) with red insulation cover. this topic

A\

An electric circuit consists of three main wiring components:

(ii) Neutral wire (negative) with black insulation cover. EREE

(iii) Earth wire with green insulation cover.

=

Domestic circult

> The potential difference between live and neutral wire in India is 220 V.

A4

Pole — Main supply — Fuse — Electricity meter — Distribution box — To separate circuits.

S Mnemonics

Concept: Electrical wiring

Mnemonics: Rare Lawn Beautiful Nature Green Earth

Interpretation:
Red: Live
Black: Neutral
Green: Earth

\
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MAGNET]C EFFECTS OF ELECTRIC CURRENT
p—

How is it done on the GREEN BOARD?

Q. It is necessary to connect an earth
wire to electric appliance having
metallic covers. Why?

How will you identify earth wire in
household circuit?

Solution:

Step I: Earth wire is connected to a
metalllic plate deep inside the earth
so that its potential is equal to the
earth’s potential i.e. O,

Step II: When the metallic cover of
electric appliance is connected to

v/ Objective Type Questions

o Multiple Choice Questions

Q.1. The phenomenon of electro-magnetic induction is :
(a) the process of charging a body.
(b) the process of generating magnetic field due to a
current passing through a coil.
(c) producing induced current in a coil due to relative
motion between a magnet and the coil.
(d) the process of rotating a coil of an electric motor.
[NCERT Exemp.]
Ans. Correct option : (c)
Explanation: In  electro-magnetic  induction
Phenomenon, an induced current begins to flow in a
coil whenever there is a change in magnetic field in
and around a coil.
Q2. The device used for producing electric current is
called a:
(@) generator

(b) galvanometer
(¢) ammeter

(d) motor
[NCERT Exemp.]
Ans. Correct option : (a) .
Explanation : An A.C. generator is the device used
for Producing an electric current.
3. The essential difference between an AC generator
and a DC generator is that:
) Ac Seﬂeragtor has an electro-magnet while a DC
generator has permanent magnet.
® bc generator will generate a higher voltage.
((‘? AC generator will generate a higher voltage.
) ACgenerator has slip rings while the DC generator
has a commutator. [NCERT Exemp.]

5 Correct option : (d)

the earth wire, the potential of thg
metal cover becomes 0. Hence if
there is any leakage of current to the
metallic cover it will go to the earth
through the earth wire without pass-
ing through the user's body. Thus the
user will be saved from getting elec-
trical shock.

Step III: Identification of earth wire
in household circuit is by its green
insulation.

1 mark each

Explanation : AC generator has slip rings while the
DC generator has a commutator.

Q. 4. Choose the correct option.
A rectangular coil of copper wires is rotated in

a magnetic field. The direction of the induced
current changes once in each:

(a) two revolutions.
(b) one revolution.
(c) half revolution.
(d) one-fourth revolution.
Ans. Correct option : (c)
Explanation : When a rectangular coil of copper wire
is rotated in a magnetic field, the direction of the
induced current changes once in each half revolution.
Q. 5. To convert an AC generator into DC generator :
(a) split-ring type commutator must be used.
(b) slip rings and brushes must be used.
(c) astronger magnetic field has to be used.
(d) arectangular wire loop has to be used.

[NCERT Exem p-l

[NCERT]

Ans. Correct option : (a)

Explm.mh'qn: Split ring type commutator reverses
the direction of current after each half turn of
armature. This maintains a DC current,

Q. 6. Choose the incorrect statement :

(a) Fleming's right-hand rule js 2 simple rule to know
the direction of induced current.

(b) The right-hand thumb rule is
direction of magnetic fields
carrying conductors,

used to find the
due to current-

G Scanned with OKEN Scanner



350 |

Oswaal CBSE Question Bank

Chapterwise & Topicwise Solved Papers, SCIENCE, Class - x

(c) The difference between the direct and alternating
currents is that the direct current always flows
in one direction, whereas the alternating current
reverses its direction periodically.

(d) InIndia, the AC changes direction after every 1/50
second. [NCERT Exemp.]

Ans. Correct option : (d)

Explanation : In India, the AC changes direction
after every 1/100 second.

Q.7. At the time of short circuit, the current in the
circuit :

(a) reduces substantially (b) does not change

(c) increases heavily (d) vary continuously

[NCERT Exemp.]

Ans. Correct option : (c)

Explanation : At the time of short circuiting the
live wire and the neutral wire come into direct
contact. As a result, the current in the circuit
increases abruptly..

Q.8. The most important safety method used for
protecting home appliances from short circuiting
or overloading is :

(a) Earthing

(c) use of stabilisers

(b) use of fuse
(d) use of electric meter
[NCERT Exemp.]

Ans. Correct option : (b)
Explanation: A fuse is a short length of wire
designed to melt in the event of excessive current
flow.

eAssertions and Reasons Type Questions

Directions: In the following questions, a statement
of assertion (A) is followed by a statement of
reason (R). Mark the correct choice as:

(a) Both assertion (A) and reason (R) are true and reason
(R) is the correct explanation of assertion (A).
(b) Both assertion (A) and reason (R) are true but reason
(R) is not the correct explanation of assertion (A).
(c) Assertion (A) is true but reason (R) is false.
(d) Assertion (A) is false but reason (R) is true.
Q. 1. Assertion (A): Safety fuses are made up of materials
having a low melting point.
Reason (R): Safety fuses should be resistant to
electric current.
Ans. Correct option : (c)

Explanation: Safety fuses are made up of materials
having a low melting point so that when excess

—

current flow through the circuit, the fuse melts
breaking the circuit and thus prevents appliances,

Q. 2. Assertion (A): Copper is used to make electric

wires.
Reason (R): Copper has very low electrical resistance,

Ans. Correct option : (a)
Explanation: The low electrical resistance of copper
makes it a good conductor for electricity.

Q. 3. Assertion (A): AC load line is used for long
distance transmission.
Reason (R): It has very less loss of energy in long
distance transmission.

Ans. Correct option : (a)
Explanation: It can be easily transmitted over long
distance without much loss in energy.

Q. 4. Assertion (A): When two bulbs are operated on
same voltage supply, having power 60 W and 100 W
then 100 W bulb has less resistance than 60 W.
Reason (R): The power of the bulb is directly
proportional to the square of the voltage.

Ans. Correct option : (b)

2
Explanation: Since, power (P) = % orRec %

Hence, 100 W bulb has less resistance.

o Very Short Answer Type Questions

Q. 1. The change in magnetic field lines in a coil is the
cause of induced electric current in it. Name the
underlying phenomenon. [CBSE 2020, Delhi]

Ans. Electromagnetic induction.

Q. 2. State an important advantage of using alternating
current (a.c.) over direct current (d.c.).

[U] [CBSE 2020, Delhi]

Ans. Advantage of AC: It can be transmitted over long
distance without much loss of energy.

Q. 3. Mention the colour convention for live, neutral
and earth wires. (R [Board Term-I, 2015]

Ans. Live wire — Red, Neutral Wire — Black, Earth
wire — Green. |[CBSE Marking Scheme, 2015] 1

[AI] Q. 4. What is the use of earth wire in domestic electric
circuit? (B [Board Term I, 2012]

Ans.To ensure that any leakage of current to the
metallic body of the appliance does not give shock
to the user. [CBSE Marking Scheme, 2012] 1

v Short Answer Type Questions-|

Q. 1. State any one point of difference in direct current
and alternating current. Which current is most
commonly produced at power stations in our

country? [2]

Ans. Direct current does not change its direction with
h{ne whereas alternating current reverses its
direction periodically. 1
Most power stations produce AC in power station
of India. 1
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State any one significance of the fol1o

wi
2" in a domestic circuit: "8 dc"kEUﬂ]
) Electric meter

. ) Electric meter: It is used o record the
consumption of electrical energy in kWh in the
circuit. 1

(if) Earthing: It prevents electric shock. The earth-wire
is joined to the metal case of the appliance and
provides a low resistance conducting path for the
mmnt.

Q.3.An electric oven of power rating 2000W is used in
an electric circuit of 220V. It has a fuse of 54 rating.
What happens when the oven is switched on.

Explain.

Q.1.Suppose your parents have constructed a two
room house and you want that in the living room
there should be a provision of one electric bulb,
one electric fan, a refrigerator and a plug point
for appliances of power up to 2 kilowatt. Draw a
circuit diagram showing electric fuse and earthing
as safety devices. (Al [Board SQP 2020]

Ans,
Earth wire
Neutral wire fﬂ/ ?ulblfm 0‘-3 @_ofbwﬂ
Electricity Electricity 1 dge| Plug
board’s meter
fuse

(i) Four components should be labelled. 1
(ii) All of them should be in parallel and there should
be a fuse for safety. Yt
(iii) Live and earth wires should be there. 1

(4 to be deducted if all parts of the diagram are not labelled)
[CBSE Marking Scheme, 2020] 3

Q.2. Give reasons for the following:

(i) There is either a convergence or a divergence of
Mmagnetic field lines near the ends of a current
_arrying straight solenoid. 1
(ti) The current carrying solenoid when suspended

. freely rest along a particular direction.
(i) The burnt out fuse should be replaced by another
fuse of identical rating. [0 [CBSE 2020 OD]2
% i) Divergence or degree of closeness of magnetic
field lines near the ends of a current carrying
Straight solenoid indicates a increase in the strength

of the magnetic field near the ends of the solenoid.1

v Short Answer Type Questions-II

Ans. Here, P = 2000W, V=220V

Using P = VI
[:B L EA:Q.O’QA
v 220 11

Since the current flowing through the oven is larger
than the fuse rating (5 A), the fuse wire m_elts and
breaks the circuit, thus protecting the circuit.

Q. 4. Whatare the three types of wires used in household
circuits. Pick out the wire used as a safety measure
for electrical appliance with metallic body? B

Ans, (i) Live wire 14
(ii) Neutral wire %
(iii) Earth wire 1A
Earth wire, colour of insulation - green ¥

(if) A current carrying solenoid acts as a bar magnet.
We know that a freely suspended bar magnet aligns
itself in the North-South direction. So, a freely
suspended current carrying solenoid also aligns
itself in the North-South direction. 1

(iii) Burnt out fuse cannot be re-used. Also, a fuse wire
works because of its lower melting point. If the
fuse with larger rating is used with an appliance,
the fuse wire shall not melt and hence would fail to
serve the required purpose. So, new fuse of same
rating should be used for electrical safety. 1

Q.3.Crosses ® represent a uniform magnetic field
directed into the paper. A conductor XY moves in
the field toward right side. Find the direction of
induced current in the conductor. Name the rule
you applied. What will be the direction of current
if the direction of field and the direction of motion
of the conductor both are reversed ?

x x x
X - x
v
x
Xy x

[Board Term I, 2016]
Ans. (i) Yto X
(ii) Fleming's right hand rule.

(iii) The direction of induced current will still be the
same i.e., Y to X, 1+1+1

[CBSE Marking Scheme, 2016)
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&l Q 1. Whatis an electromagnet ? List any two uses.
(1) Draw a labelled diagram to show
is made.

(ii) State the purpose of soft iron core used in making
an electromagnet.

(iii) List two ways of increasing the strength of an
electromagnet if the material of the clectromagnet
is fixed. [U/[CBSE 2020, Delhi]

Ans. Electromagnet: Magnet formed by producing
magnetic field inside a solenoid. Uses of
electromagnet: Inside TVs, sound speakers and
radios.

(i) Labelled diagram to show how an electromagnet is
made:

an clectromagnet

(ii) Soft iron rod increases the magnetism of solenoid
by a thousand fold. When the solenoid current is
switched off, the magnetism is effectively switched
off since the soft iron core has low retentivity.
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(iii) Ways to increase the strength of an electromagnet if
the material of the electromagnet is fixed are:

(a) By increasing the amount of current flowing in the
solenoid

(b) By increasing the number of turns in the solengig.

2+l+1+1
Q. 2. (a) State Fleming's left hand rule.

(b) Write the principle of working of an electric motor,

(c) Explain the function of the following parts of 5
electric motor.

(i) Armature (i) Brushes  (iii) Split ring
(CBSE Delhi/0.D.,, 2013
Ans, (a) Fleming’s left-hand rule; Stretch the forefinger,
middle finger and thumb of left hand in such 3
way that they are mutually perpendicular to each
other. If the forefinger points in the direction of
magnetic field, middle finger points in the direction
of current then the thumb shows the direction of
force or motion on the current carrying conductor,

(b) Principle of working of electric motor: A coil
carrying electric current placed in an external
magnetic field experiences a force.

(c) (i) Itisa copper coil with iron cure. Current passes
this coil. When it placed in a magnetic field it
experiences a force and rotnts.

(ii) Function of brushes: Helps easy transfer of charge
between the coil and the external circuit.

(iii) Function of split rings: Reverses the direction of
current after each half rotation of the coil so that the
coil can keep rotating continuously. 1+1+2
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(ii) Name a source of alternating current and a source

(ii) Source of AC current — electric generator.
Source of DC current — electric cell.

i

of direct current. (iii) Frequency of alternating current in India is 50 Hz.
; i . . (iv) (a) AC can be easily converted to DC. Also AC can
iii) Mention the frequency of AC supply in India. ‘
([iv) State two important advantages of alternating gi riessg):, :ltlc;gped up or stopped down to any
current over direct current. e e -
[/ [Board Term I (b) AC electric power can be transmitted over long
Ans. (i) Refer to know the terms. Ptk distances without much loss of energy while
(i :

DC cannot be Transmitted. 5

g Q. 4. (a) Draw a schematic labelled diagram of domestic electric circuit.
(b) Why is it necessary to provide-
(i) A fuse in an electric circuit

(ii) An earth wire to electric application metallic body? Explain.

[Board Term-I, 2015]

Ans. (a)
Earth wire _—I

Live wire p— o\.o-—(@ -
Neutral wire — \}‘ :

Electrici Electric
board's ﬁ:r)s(e metetty

9 €0 €o

Distribution
box containing
main switch and fuses
for each drcuit

Fig. A schematic diagram of one of the common domestic circuits

() (i) It prevents damage to appliance due to overloading or short-circuiting.

(ii) Earth wire is connected to a metallic body buried deep inside earth. It is used as safety measure.
It provides a low resistance conducting path for the current any leakage of current to a metallic body does not

give shock to user.

® Visual Case-based Questions

[CBSE Marking Scheme, 2015] 2

Q1. Reaq the following passage and answer any four end a.nd alsoulh pole at the other depending upon
questions from (a) to (e). the dJre::iu_on ltlllf current ﬂt_xw. The magnetic field
A solenoid is a long helical coil of wire through lf:roduce c;"‘ e:Ole‘“’id is dependent on a few
;"hich a current is run in order to create a n:lagnet:c t::;’;::’uni:’l'e:‘;l;‘;f“t in the coil, number of
ield. ic fi the solenoid is the " te.
superp.r‘;}‘:’:ﬁ:‘:g(:‘fettl]:cﬁ:i];d(;f due to the current Tl;‘t;lfollo.mng graph-ls obtained by a researcher
rough each coil. It is nearly uniform insic!e the ; e om{gi 32 E}’;P:’ilment to see the variation of
S0lenoid and close to zero outside and is similar to s th respect to the current in

¢ field of a bar magnet having a north poleatone the solenoid.
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The unit of magnetic field as given in the graph

attached is in mili-Tesla (mT) and the current is
given in Ampere.
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(a) What type of €nergy conversion is observed in a
linear solenoid?
(i) Mechanical to Magnetic
(ii) Electrical to Magnetic
(iii) Electrical to Mechanical
(iv) Magnetic to Mechanical
(b) What will happen if a soft iron bar is placed inside

the solenoid?
(i) The bar will be electrocuted resulting in short-
circuit.

(ii) The bar will be magnetised as long as there is
current in the circuit
(iii) The bar will be magnetised permanently.
(iv) The bar will not be affected by any means.
(c) The magnetic field lines produced inside the
solenoid are similar to that of ...
(i) a bar magnet
(ii) a straight current carrying conductor
(iii) a circular current carrying loop
(iv) electromagnet of any shape
(d) After analysing the graph a student writes the
following statements.
(I) The magnetic field produced by the solenoid is
inversely proportional to the current.
(I) The magnetic field produced by the solenoid is
directly proportional to the current.
(II1) The magnetic field produced by the solenoid is
directly proportional to square of the current.
(IV) The magnetic field produced by the solenoid is
independent of the current.
Choose from the following which of the following
would be the correct statement(s).
(i) OnlyIV (ii) Yand IIT and IV
(iii) Iand II (iv) Only I
(e) From the graph deduce which of the following
statements is correct. U
(i) For a current of 0.8A the magnetic field is 13 mT
(il) For larger currents, the magnetic field increases
non-linearly.
(iii) For a current of 0.8A the magnetic field is 1.3 mT
(iv) There is not enough information to find the
magnetic field corresponding to 0.8A current.

Oswaal CBSE Question Bank Chapterwise & Topicwise Sokied FEper: SCIENCE, Class - x
L —\\

Ans. (a) (1) Electrical to Magnetic
(b) (il) The bar will bg magnetised as long ag there
current in the circuit
(c) (i) A bar magnet
(d) (iv) Only Il
() (i) For a current of 0.8A the magnetic field is 13 mT
141 +1+ 1+1
Q. 2. In the given diagram, two coils of insulated copper
wire are wound over a nonconducting cylinder 54
shown. Coil P has larger number of turns, Answer
any four questions from (a) to (e)-
Coil P Coil S

(e ((CC((C )

1 Lo

(a) A momentary deflection is shown by the
galvanometer, when: ]
(i) KeyKis open (ii) Key K is closed
(iii) In both the situations (iv) In neither of the case,
(b) When key K is opened or closed, which of the
statement is false:
(i) The current in the coil P changes.
(ii) Magnetic field linked with coil S changes,
(iii) The current is induced in the coil S.
(iv) None of the above
(c) In electromagnetic induction, current is induced
in another conductor,
(i) By changing magnetic field
(ii) By increasing the strength of current
(iii) By decreasing the strength of the current

(iv) By using extra wire.
(d) State the rule which helps us to know direction of
induced current: (3]

(i) Flemings right hand rule
(ii) Flemings left hand rule
(iii) Electro magnetic induction
(iv) Faraday’s Law
(e) Flemings right hand rule explains: 3]
(i) Direction of magnetic field
(ii) Direction of motion of conductor
(iii) Only (a)
(iv) Both (a) and (b)
Ans. (a) (iii) In both the situations
(b) (iv) None of the above
() () By changing magnetic field
(d) (i) Fleming's right hand rule
() (iv) both (2) and (b) 1+1+1+1+1
Q.3.Read the following passage and answer any four
questions from (a) tg (). A student fixes a sheet of
white paper on a drawing board. He places a bar
magnet in the centre of it. He sprinkles some iron
filings uniformly around the bar magnet. Thet.1 he
taps the board gently and observes that the iron
filings arrange themselves in a particular pattern.
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) Why do the iron fillings arrange themselves in a
rariicutar pattern: [AE]
() Due to external force applied on the S Ak
(i Due to force exerted by the magnet outside the
m;gnctic ficld.
giii) Due to the force exerted by magnet within its
magnetic field.
(i) Due to pressure of magnetic field,
(b) What do the lines along which the iron fillings
align represent:
@ North pole and south pole of the magnet
i) strength of the magnet
(i) Magnetic field lines
(iv) Gravitational force.
() What does the crowding of iron filings at the end
of the magnet indicate?
(i) magnetic field is strongest near the poles of the
magnet.
(i) magnetic field is weakest near the poles of the
magnet.
iii) There is no significant magnetic field at the poles
of the magnet.
(iv) The significance of polarity
(d) The close field lines indicate:
(i) Magnetic field in that region is weak
(i) Magnetic field in that region is strong.
() Magnetic field in that region is zero.
(iv) North and south poles are closer.

() What is SI unit of magnetic field: 3]
(i) Pascal (ii) Nm?
(iii) Tesla (iv) No unit

Ans. (a) (iii) Due to the force exerted by magnet within

its magnetic field.

(b) (iii) Magnetic field lines

(¢) (i) magnetic field is strongest near the poles of the
magnet.

(d) (ii) Magnetic field in that region is strong

(¢) i) Tesla 141414141

Q.4 Answer any four question from (a) - (e) onthe ba

of your understanding of the following paragraph
and the related studied concepts.
Renewable energy sources such as wind energy
are vital for the Indian economy, not only from
the point of view of supply, but also from the
Perspective of environmental and social benefits.
India is the world’s fifth largest wind‘-[.JOWEl'
Producer and the largest windmill facilities in
India are installed in Tamil Nadu. Muppandal 1‘:
3 small village of Tamil Nadu and one of the n‘lmiB
important sites of wind-farm in the state. It usi
Wind from the Arabian Sea to produce rcne:lval;oi
tnergy. The suitability of Muppandal as 2 e

sis

wind farms stems from its geognphical location as
it has access to the seasonal monsoon winds.

The electrical generators used on wind turbines
in sites like Muppandal, produce an output AC
of 240 V and a frequency of 50 Hz even when the
wind speed is fluctuating. A transformer may be
required to increase or decrease the voltage so it
is compatible with the end usage, distribution or
transmission voltage, depending on the type of
interconnection.

(a) The output frequency of wind turbine is 50 Hz.
Which of the following does not explain this
statement?

(i) The fan of turbine moves 50 times in one second

(ii) In one second the output AC completes 50 cycles

(iii) The polarity of the output alternating current
changes every 1/100 seconds.
(iv) In one minute the output AC completes 50 cycles

(b) Which of the following device does not work on
the principle of electro magnetic induction:

(i) Electric fan (ii) Electric generator

(iii) Dynamo (iii) Electric bulb

(c) Which device is used to increase the AC voltage to
make it compatible with end user?

(i) generator (ii) transformer

(iii) ammeter (iv) armature
(d) Which device produces the electric current? [

(i) galvanometer (ii) ammeter
(iii) motor (iv) generator
(e) Fleming’s left hand and Right hand rules are used
in
(i) Generator and electric motor respectively.
(ii) Electric motor and generator respectively.
(iii) any rule can be used for any device.

(iv) both are not applied for generator and motor.

Ans. (a) (i) In one sound output AC completes 50 cycles

(b) (iv) Electric bulb

(c) (ii) Transformer

(d) (iv) Generator

(e) (ii) Electric motor and generator respectively
1+141+1+41
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& Know the Terms

ary lines representing the direction of magnetic field such
at point.
experienced is called magnetic field,

a magnetic field is produced aroypg

»  Magnetic field lines: Magnetic line of force are imagin
that the tangent at any point gives the direction of the field at th

> Magnetic field: The arca around a magnet in which its effect can be

> Magnetic effects of current: When electric current flows through a conductor,
it. This is called magnetic effects of current.

» Electromagnet: An clectromagnet is a solenoid ¢
the prindple of magnetic effect of current.

» Electromagnetic induction: The production of electric

a magnetic field is called electromagnetic induction. Ele

induced current.

Self Induction: When the current flowing through a coil changes, then the current is induced in the coil itself, This

phenomena is called self-induction.

» Magnetic fux: It is defined as the product of the magnetic field and the area through which magnetic field passes
perpendicularly. ¢ = nBA, when field passes perpendicular to the plane of the coil. It is measured in weber. If B and
A are at angle 6, ¢ = nBA cos 6, where 1 is the number of turns.

> Direct Current: If the current always flows in the same direction, it is called direct current. DC can be obtained

from a cell or a battery. The positive and negative polarities of DC are fixed.

Alternating Current: If the current changes direction after equal intervals of time, it is called alternating current.

The positive and negative polarities of AC are not fixed.

Earthing: Connecting the outer frame of an appliance to earth to avoid any shock caused by fault or current leakage

is called earthing.

Armature: The coil having multiple turns used in electric motor or generator is called armature.

Fuse: Fuse is a safety device commonly used in electric circuits. It is connected with the live wire.

oil that attains magnetism due to the flow of current. It works op

current due to relative motion between a conductor ang
ctric current produced due to this phenomenon is called

v
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o1 The magnetic field around a current-carrying solenoid is uniform in which region?

1
1

d
1

2. How can you determine the direction of magnetic field at a given point?
Find the direction of the magnetic field when an alph i ich i i is deflect
0.3 P snds North by it pha particle which is projected towards West is deflecte

0.4 Directions : In l_hc following questions, a statement of assertion (A) is followed by a statement of reason (R). Mark
the correct choice as:

(a) Both assertion (A) and reason (R) are true and reason (R) is the correct explanation of assertion (A).

() Both assertion (A) and reason (R) are true but reason (R) is not the correct explanation of assertion (A).
(c) Assertion (A) is true but reason (R) is false.

(d) Assertion (A) is false but reason (R) is true.

Assertion : An important application of electromagnetic induction is ac generator ’

Reason : The direction of current changes periodically and therefore the current is called alternating current

Q.5.What are the constituent elements of alloy nipermag? Give an important use of this alloy. 2

Q.6.An insulated copper wire coil is connected to a galvanometer. Write your observation what happens when a bar

magnet is :

(a) Held stationary inside the coil
2

e
2

(b) Pushed into the coil
Q.7.What is fuse used for in electric circuits ?What will happen if a fuse with defined rating not be replaced by on

* with larger rating?
0.8.Name any two electrical appliance which make use of motor.

Also name and state the principle on which electric motor works.

ys to determine north and south pole of an electromagnet with the
3

4

3

Q.9. Define electromagnet. Suggest any two wa
help of magnetised iron bar ?
Q.10. Case Based Questions:

Mahesh bought an electric iron and ¢
connected anywhere. Few days later,
told Mahesh that this situation could
Mahesh learnt a lesson for a life-time.
Read the above passage and answer the following questions :
n for live , neutral and earth wire:

(b) Red, green, black

(d) Black, red, green

onnected its wires into the two-pin plug. Obviously, the green wire was not
his wife got a severe electric shock while ironing the clothes. The electrician

be averted had he connected the green wire also, using the three-pin plug.
(Any four)

(i) What are the colour conventio
(a) Red, black, green
(c) Green, black, red

(i) Which terminal was to be connected using green wire?
(a) Earthing (b) Live
() Neutral (d) Any of these

(ii) In domestic electric circuit, with which
(a) Earthing
(c) Neutral

(iv) Electric fuse is an application of :

wire do we connect a fuse?
(b) Live
(d) Any of these

(b) Solenoid

(@) Electromagnetic induction
(d) Electro magnetic force

() Joule’s heating
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(v) Name the device used to record the consumption of electrical energy in the circuit:
(a) Electric meter (b) Ammeter
(¢) Voltmeter (d) Earthing
Q. 11. Name a device which converts mechanical energy into electrical energy.
State the prindple and explain the working of this device along with a well labelled diagram.
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