CHAPTER  MAGNETIC

EFFECTS OF
ELECTRIC
CURRENT

Syllabus

» Maguetic effects of current : Maguetic field, field lines, field due to a current carrying conductor, field

due fo current carrying coil or solenoid; Force on current carrying conductor, Fleming’s Left Hand Rule.
Electromaguetic induction. Induced potential difference, Induced current. Fleming’s Right Hand Rule,
Direct current. Alternating current: frequency of AC. Advantage of AC over DC. Domestic electric circiits.

Quick Review

>

>

The black ore of iron (Fe;0y) called magnetite, capable of attracting

similar pieces of iron s called lodes one. They are naturally exis ing TOPIC - 1

magnets used by man to find the directions. Magnetic Effects of Electric Current
There are two basic laws of magnetism. There are two poles of a ... . 345
magnet namely North pole and South pole. Like poles repel each TOPIC - 2

other, while unlike poles attracteach other. Flectric Generator, Electric Motor and
H.C. Cented, a Danish physicist fist noticed the magnetic effect Electric Current , .. P. 355

of electric current. *u:u:n:nrcling to him, a needle kept near the wirme
carrying current will deflect due to the magnetic field produced. Any
n:hange in the direction ofcurrent will show variation in the deflection.

Magnet Is any substance that attract iron or wron-like substances.

Froperties of magnet

(1) Every magnethas two poles i.e., Northand South.
(ii) Like poles repel each other.
(iii) Unlike poles atiract each other.

(iv) A freely suspended bar magnet aligns itself in nearly north-south direction, with its north pole towards north
direction.

N 5

The substances which are attracted by a magnet are called magnetic substances. Examples : Iron, nickel, cobalt,
steel. The subs tances which are not attracted by a magnet are called non-magnetic substances. Examples : wood,
glass, copper, aluminium, brass, paperetc.

Magnetic Field : The area around a magnet in which its magnetic force can be experienced.

@ Its Sl unit is tesla (T).

® Magnetic field has both magnitude and direction.

® Magnetic field can be described with help of a magnetic compass.

® The needle of a magnetic compass is a freely suspended bar magnet.

Characteristics of Field Lines

() Field lines arise from North pole and end into South pole of the magnet.

(ii) Field lines are closed curves.

(i1} Field lines are closer instronger magnetic tield.

(iv) Field lines never intersecteachother as for two lines to intersect, there must be two north directions ata point,
which is not possible.

(v} Directionoftield lines inside a magnet is from South o North.
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(vi) The relative strength of magnetic field is shown by degree of closeness of field lines.
Right Hand Thumb Rule

Ima gine you are hc:lding a currentcarrying Etraightcnnduc tor in your right hand such that the thumb s pointing
towards the direction of current. Then the fingers wra]:!ped around the conductor give the direction ot magnetic
field.

Magnetic Field

Magnetic Field Due to Current Through a Straight Conductor
® Itcan be represented by concentric circles atevery pointon conductor.
® Direction can be given by right hand thumb rule or com pass.
® Circles are closer near the conductor.
® Magnetic field o« Strength of current
1
Distance from conductor

® Magretic field o

Magnetic Field Due to Current Through a Circular Loop

® Itcanbe represented by concentric circle atevery point.

® Clircles become larger and larger as we move away.

® Every pointonwirecarrying current would give rise to magnetic field appearing as straight line atcentre of the
loop.

® The direction of magnetic field inside the loop 5 same.

Factors affecting magnetic field of a circular current carryving conductor

>

hdag‘netic field oc Current passing thmugh the conductor
1

Distance from conductor

I'r'!Iag‘netic field oo

Magnetic field oz No. of turns in the coil

Magnetic field is additive in nature e, magnetic field of one loop adds up to magnetic field to another loop. This is
because the current ineacheircular turn has some direction.

A coil of large number of turns closely wound on a hollow cylinder of insulated material or otherwise is called a
solenoid. The end ot the solenoid havmg clockwise current will act as south pole-field enters into, while on the
other hand having anti-clockwise current will act as north pole-field comes out. Thus, a solenoid acts as a normal
mag‘net.

Permanent magnets are made of carbon steel, chromium steel, tungsten steel and some alloys like Alnico and
Nipermag. Alnico 1s analloy of aluminium, nickeland cobalt.

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

Amperesuggested that whenacurrent] passes throughaconductor of length I placed ina perpendicular magnetic
field B, then the forceexperienced is givenby F = [Blsin &, where 6 is the angle between the length of the conduc tor
and magnetic field.

Fleming's Left Hand Rule

Stretch the thumb, fore finger and middle fingerof your left hand such 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 motionor torce.
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Field

Thumb-Motion

Current

Electric motor is a device used to convert electrical energy to mec hanical energy. It works on the prm:lple of force
experienced by a current carrying conductor ina magnetic field. The two foees in the opposite sides are equaland
CJFIFUEltE

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.

e Change in flux

RK! Fesistance ® Time

Fleming's Right Hand Rule

Hold the thumb, the fore finger and the middle finger of right hand at right angles to each other. If the fore finger
is in the directionof magnetic field and the thumb points in the directionof motion ofconductor, then the direction
ofinduced current s indicated by middle finger.
® Working principle ofelectric generator
® [sed to find direction of induced current.
Movement of
conductor

Magnetic field

Current Motion

induced
in conductor

Field

Induced current

» (Generator works on the Fll'l'l'lElPlE of Electo magne tic Induction. It conwverts the mechanical ene rgy avallable into

electrical energy. A.C. Generator produces potential which reverses after every 180° rotation of the coil. D.C.
Generator means the generator which produces unidirectional current.

Domestic Electric Circuits

>

Ve
>

Anelectric circuit cons st ot three main wiring components :

(1) Live wire (positive} with red insulation cover.

(i) Neutral wire (negative) with black ins ula tion cover.

(iii) Earth wire with green insulationcover.

The potential ditference between live and neutral wire in India s 220 V.

I'ole =+ Mainsupply — Fuse — Electricity meter — Distribution box — To separate circuits.

Know the Terms

>

>

When a bar magnet is placed on a cardboard and iron-filings are sprinkled, they will arrange themselves ina

pattern of lines known as magnetic field lines.
The area around a magnet in which its effectcan be experienced is called magnetic field.

When electric current flows through a conductor, a magnetic field s produced around it. This is called magnetic
effect of current.
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¥ An electromagnet is a solenoid coil thatattains magnetism due to the flow of current. It works on the principle of
magne fic effect of current.

¥ The production of electric current due to relative motion between a conductor and a magnetic field is called
electromagnetic induction. Electric current produced due to this phenomenon is called induced current.

¥  When the current flowing through a coil changes, then the current s induced in the coil iself This phenomena is
called self induction.

» Magnetic flux 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 inweber. IfBand
Aareatangle 6 ¢ = NBA cos 8, where N is the number of turns.

¥ 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.

¥ 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.

¥ Connecting the outer frame ofanappliance to earth to avoid anyshock caused by faultor current leakage is called
earthing.

¥ The coill having many turns used inelectric motor or generator is called armature.

» Fuse 5 a safety device commonly used inelectric circuits. It is connected in the live wire.

TOPIC-1

Magnetic Effects of Electric Current

Very Short Answer Type Questions

Rl ©.1. What is meant by magnetic field ?
8
[Board Term-I, Set-WDCXXOV, 2016]
[DDE 2017]

Ans.The region surrounding a magnet in which the
foce of the magnetcan be detected is said to be its
magne tic field. 1

[CBSE Marking Scheme, 2016]
(R Q.2. Define magnetic field of bar magnet.
[DDE-2015]

Ans. Magnetic field around the bar magnet is the region
in which magnetic force due to bar magnet can be
experienced. 1

IA| ©.3. What is the direction of the magnetic field lines
inside a bar magnet ?

[KVS 2017)
Ans.Inside a bar magnet is South to North.
[A] ©.4. What is the direction of the magnetic field lines
outside a bar magnet ? [KV5 2017]
Ans. Dutside a bar magnetis North to South.
|IR| ©.5. Define the term 'induced current'.
[Board Term L Set(57) 2012]
Ans.It 15 the electric current which ornginates in a
conductor by wse of fluctuating magnetic field
around the conductor. 1
Q. 6. Why are magnetic field lines more crowded
towards the pole of 2 magnet?
[Board Term I, 5et-OQKPLGV, 2016]

(1 mark each)

Ans. This indicates that the magnetic tield in that region
15 Etmng. 1

[CBSE Marking Scheme, 2016]
Q.7. Why does a compass needle show deflection
when brought near a current carrying conductor ?

[Board Term [, Set-L7ZS5VLH, 2016]

Ans.Due to pmr:luctin:nn of mag netic field around the
current carr}ringcn:uru:luctm. 1

[CBSE Marking Scheme, 2016]

Q.8. Why does two magnetic field lines not intersect ?
[DDE 2017]

Ans. Magnetic field lines never intersect because for
intersection there must be two north directions ata
point, which s not possible. 1

U Q.9. When a current carrying conductor is kept

in a magnetic field, state the position when
maximum force acts on it. [NCERT. DDE-2014]

Ans.The force experienced by a curent carrying
conductor placed in a magnetic field s the
maximum whenconductor s kept perpendicular to
the direchionof the magnetic field. 1

[R] Q- 10. List two sources of magnetic fields.

[NCERT, Board Term I Set (47), 2012]

Ans. Magnet, moving charges, electric current.
(Any two) 12+ 4
[CBSE Marking Scheme, 2014]
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Q.11. 5tate the effect of a magnetic field on the path of
a moving charged particle.

[Board Term I, Set-48, 2012]

Ans. It can deflect the ]:rath of the cha Igecl partic le. 1
[CBSE Marking Scheme, 2012]

.12, 5tate the effect on the strength of magnetic field
produced at a point near a straight conductor if
the electric current flowing through it increases.

[Board Term I, Set-44, 2012]

Ans. The Etrength of the magne tic field increases. 1
[CBSE Marking Scheme, 2012]

.13, 5tate the conclusions that can be drawn from
the observation that a current carrying wire
deflects a magnetic needle placed near it.

[Board Term I, Set-52, 2012]

Ans. A magne tic field exists around it. 1
[CBSE Marking Scheme, 2012]

2. 14. Meena draws magnetic field lines of field close
to axis of a current carrving circular loop. As she
moves away from the centre of the circular loop
she observes that the lines keep on diverging.
How will vou explain her observation.

[INCERT Exemplar]

Ansﬁtrength of the magnetic field falls as distance
increases. This 15 indicated b}r the decrease in
degree ofcloseness of the lines of field. 1

Q.15.Name the physical quantities which are
indicated by the direction of thumb and
forefinger in the Fleming's right hand rule.

[Board Term I, Set-38, 2012]
A ns. Direction of motion of the conductor and direction
of field. [CBSE Marking Scheme, 2012] 1

0.16. The magnetic field in a given region is uniform.
Draw a diagram to represent it.

[Board Term I, Set-46, 2012]
Ans.

Uniform mag netic field inside a solenoid. 1
[CBSE Marking Scheme, 2012]

Short Answer Type Questions-I|

[Rl| Q.1. Name and state the rule which determine the
direction of magnetic field around a straight

current carrying conductor.
[Board Term I. 5et-43. 2012]

Q.17. 5tate the observation made by Oersted on the
basis of his experiment with current carrying
conductors. [Board Term I, 5et-44. 2012]

Ans.Ev&r}r current carrying cond uctor has a ma gnetic
field around it. [CBSE Marking Scheme, 2012]1

Q.18. Mention the angle between a current carrving
conductor and magnetic field for which the
force experienced by this current carrying
conductor placed in magnetic field is largest.

[Board Term I, 5et-15, 2012]

Ans. The angle between current ca ITying conductor
and mag netic field 1s 90°. 1
[CBSE Marking Scheme, 2012]

.19. How will the magnetic field intensity at the
centre of a circular coil carrying current change,
if the current through the coil is doubled and
the radius of the coil is halved ?

: , when
I

current I 5 doubled and radius K 5 halved, the
magnetic field becomes four times the original
field. 1
[R| Q. 20.5uggest one way of discriminating a wire

carrving current from a wire carryving no
current.

Ans.Magnetic field at centre of a coll, B «

[Board Term L 5et-45, 2012]

Ans. Bring a magnetic needle near the wire, a current
carrying wire wrill pmduce a deflection in the
needle whereas a wire withouta currentwill not. 1

[CBSE Marking Scheme, 2012]

U Q.21.A straight wire carrying electric current
is moving out of plane of paper and is
perpendicular to it. What is the direction and
type of induced magnetic field ?

Ans. [Induced ma gnetic field will be in the form of
concentric circles 1in the plane DfPE!PEI. 1

Q. 22. How can it be shown that magnetic field exists
around a wire carrving current ?

Ans. By using magnetic compass, thatshows deflection.1

(2 marks each)

Ans. Right Hand Thumb Rule : Imagine holding the

current carrying stma ight conductor in your right
hand such that the thumb points towards the

directionofcurrent. Then the fingers of right hand
wrapamound the conductor in the direction of field
lines of the magnetic field. 2

[CBSE Marking Scheme, 2012]
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Rl Q.2. State Right Hand Thumb Rule and also draw
diagram. INCT-2014]
Ans.

Current

Magnetic field

Hold the wire carrying current in your right hand,

such that the thumb indicates the direction of

current, then the folded fingers will indicate the

presence of magnetic field (lines) surrounding the

wire. 1+1

2.3. When a current carrving conductor is kept in

a magnetic field, it experiences a force. List

the factors on which direction of this force
depends.

[Board Term 1. S5et-3R6WROL. 2013]

Ans. [t depends upon :
(i) The directionofcurrent through the conductor. 1
(ii} The directionotf magnetic field in which the conductor
B placed. [CBSE Marking Scheme, 2013] 1

Q2.4. PQ is a current carrying conductor producing
magnetic field around it. A and B are two points
at a distance r; and r», from it. If »; > r,, where is
the magnetic strength greater and why ?

B r,

r A

[Board Term I, Set-18, 2012]

Ans. At B, magnetic strength at B is greater as r, is lesser
than ry. 2

U Q.5. A magnetic compass needle is placed in
the plane of paper near point A as shown
is Figure. In which plane should a straight
current carryving conductor be placed so that
it passes through A and there is no change is
the deflection of the compass 7 Under what
condition is the deflection maximum and why ?

[INCERT Exemplar2017]

Ans.In the plane of the paper itself. The axis of the
compass is vertical and the field due to the
conductor is also vertical. [t could result in a dip of
compass needle which s not possible in this case
(dips result only if axis of compass is horizontal).

The deflection 5 maximum when the conductor
through A is perpendicular to the plane of paper

and the field due o it s maximum in the plane of

the paper.
Q.6. A magnetic compass shows a deflection when
placed near a current carryving wire. How will
the deflection of the compass get affected if the

current in the wire is increased ? Support yvour
answer with a reason. [NCERT Exemplar 2017]

Ans, The deflection increases. The Etrength of magnetic
field 15 directl}r pmp:rtinml to the magnitude of
current passing thrn:uugh the stra ight cond uctor.

1+1

Draw magnetic field lines produced around
a current carrying straight conductor passing
through cardboard. 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 wire carrying constant
current ? Justify vour answer.

[Board Term I, Set-15, 2012]

Bl Q.7.

Ans. Using COMpass needle. When we move away
from the straight wire, the deflection of the needle
decreases which implies the dec reasing Etrength of

the magne tic field. 1
Variable
resistance
= gy
—“*75‘[“ (A
W
o
+]
5 -
Magnetic compass T
£ a™
\*)
K 1

[CBSE Marking Scheme, 2012]

.8, The given magnet is divided into three parts A,
B and C.

A1 B I C

Name the parts where the strength of the
magnetic field is :

(i) maximum (i) minimum
How will the density of magnetic field lines
differ at these parts ?

[Board Term I, 5et-39, 2012]

Ans. (i) Maximum magnefic field is in the region A and
C. 14

(ii) Minimum magnetic field is in the region B. 14
This is because A and C are magnetic poles and
have maximum number of magnetic field line

which determine the intensity of magnetic
field while B s centre of the magnet that has no
magnetic field lines. 5o intensity of magnetic field
rnear B 5 almos t zero. 1

[CBSE Marking Scheme, 2012]

[A] Q.9. Magnetic field lines are shown in the given
diagram. A student makes a statement that
magnetic field at X is stronger than at Y. Justify
this statement. Also redraw the diagram and
mark the direction of magnetic field lines.
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X NN g

[Board Term I, Set-45, 2012]

A ns. The relative strengthmfthe ma gnetic field is shown
b}r the r:legree of closeness of the field lines. The

degree ofcloseness s more at ‘X’ thanat™". 1
- The field is s tronger at X where the field lines are
crowded.
Y
1
X
<N S <

[CBSE Marking Scheme, 2012]

Q.10. A current carryving conductor produces a
magnetic field around it Is there a similar
magnetic field produced around a thin beam of
moving :

(i) electrons (ii) neutrons
Justify yvour answer.[Board Term-I. 5et-31. 2012]

Ans. (i) Yes (ii) No 14 +14
A beam of moving electrons constitutes electric
current but neutrons are neutral, so no current and
hence no magnetic field. 1

[CBSE Marking Scheme, 2012]
IR Q.11. (i) Two magnets are lying side by side as shown

below. Draw magnetic field line betw een poles
F and Q.

S N S N
P Q

(ii) What does the degree of closeness of magnetic
field lines near the poles signify ?

[Board Term [, Set-50, 2011]

Ans. (i)

S M = S M 1
NS=

(ii) Degree of closeness indicates that the relative
Etrength of the mag netic field near the p:mles where
the field lines are crowded = more as EDlT‘lPE!l’ECl to

other places. 1

.12, Inthe experiment to show that acurrentcarrying
conductorwhen placed in the uniform magnetic
field experiences a force. What happens when :

(i) You reverse the terminals of the battery ?

(ii) The direction of current is perpendicular to
the direction of magnetic field 7 5tate vour
observation. [Board Term I Set-54, 2012]

Ans. (i) On revesing the terminals of the battery, the
deflection of rod will be in opposite direction. 1

(ii) When the direction ofcurrent s perpendicular o
the direction of magnetic field, then the rod will
EXperience maximum torce. 1
[CBSE Marking Scheme, 2012]

Ul Q.13.A compass needle is placed near a current-
carryving wire. State your observation for the
following cases, and give reason for the same in
eachcase:

(i) Magnitude of electric current in the wire is
increased.

(ii) The compass needle is displaced away from the
wire. [Board Term [, 5et-47, 2012]

Ans. (i) Deflection of compass needle increases. la
Magnetic field strength is directly proportional to
the amount of current. 14
(ii) Deflection of compass needle decreases. s
Magnetic field strength is inversely proportional to
the distance from wire. 14
[CB5E Marking Scheme, 2012]
Q. 14. PQ is a current carrving conductor in the plane
of the paper as shown in the fig. Mention the
direction of magnetic fields produced by it at
points A and B.
Given : ry < r,- where will the strength of the
magnetic field be larger 7 Justify yvour answer in
each case. [Board Term I. Set-38, 2012]
[INCERT Exemplar]

Ans. Strength of magnetic field will be larger at A as
the strength of magnetic field decreases when the
distance s increased. Direction of magnetic field
lines at A as well as B 5 anti-clockwise because

field lines are concentric circles and direction 1s
determined b}r Righthand thumb rule.

=]

Q 2
[CB5E Marking Scheme, 2012]
. 15.(a) Write the special name given to the coil AB
which has many circular turns of insulated
copper wire.

(b) List two factors on which the strength of the
magnetic field produced by AB depends.

(c) What is the effect of placing an iron core in the coil
AB?
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A B

[Board Term I, Set-53, 2012]

Short Answer Type Questions-||

[Rl Q.1. What is meant by Solenoid ? How does a current
carrying Solenoid behave 7 Give its main use.

[Board Term I, Set-L7Z5VLH., 2016]

Ans. A clasel}r bound n:}rlinclrical coll of insulated
metallic wire. A current ca rying solenoid behaves
as an Electmmagnet The uniform magne tic field

inside it may magnetise a steel rod permanently.
[CBSE Marking Scheme, 2016] 3

Detailed Answer:

A coill of many circular turns of insulated copper
wire wrapped closely in the shape of a cylinder s
called a Solenoid.

The field lines around a current-carrying solenoid
is similar to that produced by a bar magnet. This
mearns thata current - carrying solenoid behaves as
having north pole and south pole.

The strong magnetic field produced inside a
solenoid can be uwsed to magnetise a piece of

magnetic material like soft iron when plan:ed inside
the coil.

Q.2. What is solenoid 7 Draw the field lines of the
magnetic field produced on passing current
through and around a current carrying solenoid.

[DDE 2017] [Board Term-I Set-A85V2IL, 2015]

Ans, Definition : A coil of many circular turns of
insulated copper wire wrapped n:losel}r in the
El‘lEI!]:E of a c}rlinder 15 called solenoid.

il

e 1| He—

Magneﬁn: field lines thmugharu:l around a current
carrying solenoid. 114+114
[CBSE Marking Scheme,2015]

[A] Q.3. What is an electromagnet ? How can we
determine mnorth and south pole of an

electromagnet with the help of magnetised iron
bar. [Board Term [, 5et-IN14KGBE, 2014]

Ans.An Electmmagnet 5 a solenoid coil that attains
magne tism due o flow of current. Itworks on the
priru:iple Dfrnagnetic effectofcurrent.

Ans. (a) Coil AB 5 a solenoid. 14
(b} (i} Strengthofthe current. 14
(ii) Number of turns in the coil. 14

(c) The magnetic field associated with the solenoid
increases  tremendously. It becomes an
electromagnet. [CBSE Marking Scheme, 2012] %

(3 marks each)

(i) By suspending magnetised bar and identify its
north and south poles.
(i) By finding the polarity ofelectromagnet using the
pro perty-like poles repel. 1+1+1
[CBSE Marking Scheme. 2014]
(i) What is meant by a magnetic field ? Mention
two parameters that are necessary to describe it
completely.
(i) If field lines of a magnetic field are crossed at a
point. what does it indicate ?
[Board Term . Set-3R6WROL. 2013]

B Q.4.

Ans. (i) The space around the magnet or curent
carrying conductor within which its influence can
be felt b}r the mag netic subs tance.

Ma gnitucle and direction. 2

(ii} [t would mean that at the point of intersection,
compass Needle would point to 2 directions which
is impossible.  [CBSE Marking Scheme, 2013] 1
[R] Q.5. Writerthe three ways to produce magnetic field.
[DDE 2017]
Ans. Three ways to produce magnetic field are :
(i) Charge induced magnetic field.
(i) A current carrying coil may do work
(iii) The permanent magnetand an electromagnet.
1+1+1
Q. 6. What does the magnetic field pattern inside
the solenoid indicate 7 State how this field be
utilised to make an electromagnet. List two
ways by which strength of this magnet can be

increased.
[Board Term L 5et-55, 2012]

Ans. It indicates that the magnetic field s same at all
points inside the solenoid. 1
This property is utilised to magnetise a piece of
magne tic material like soft iron when placed inside
the coil. 1
Two ways by which strength of electromagnet
canbe increased :

Increasing the amount ofelectric current throughit4
Increasing the number of turns of the coil. 14
[CBSE Marking Scheme, 2012]
Q.7. Name, state and explain with an example the
rule used to determine the direction of force

experienced by a current carrving conductor
placed in a uniform magnetic field.

[Board Term L, Set-1ZHNFNO, 2016]
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Ans.Fleming’'s Left Hand Rule : The direction of force
which acts on the cumrent carrying conductor
placed ina magnetc field s given by Fleming's left
hand rule. It states thatif the forefinger, thumband
middle finger of left hand are stretched mutually
perpendicular and the forefinger point along the
direction of external magnetic field, middle finger
indicates the direction of current, then thumb
points along the direction of force acting on the
conductor.

Example : When an electronenters a magnetic field
at right angles, the direction of force on electron is
perpendicular to the directionof magnetic field and
current according to this rule. 3

Ul Q.8. List the factors on which the magnetic field
produced by a current carrying straight
conductor depends. State the rule which gives
the direction of its magnetic field. Draw the
pattern of magnetic field lines due to a straight
current carrying conductor.

[Board Term I, Set-39, 2012]

Ans. Factors on which the mag netic tield pmduced b}ra
current carrying conductor depends ]

(i} current passing through the conductor. 14
(lijdistance of the magnetic compass from the
conductor. 14
Right Hand Thumb Rule gives the direction of
magne tic field. 1
Variable
resistance
A Iy
won ®
M
et
A

£ o

\*/

K

CBSE Marking Scheme, 2012] 1
5

Can a freely suspended current carrying
solenoid stay in any direction ? Justify your
answer. What will happen when the direction
of current in the solenoid is reversed 7 Explain.

[Board Term- [, Set-WDCXXOV, 2016]

U Q.9.

Ans. A currentcarrying 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 itwill turn at 180°, 1+1+1
[CBSE Marking Scheme, 2016]

.10, Explain briefly two different ways to induce
currentina coil. State the rule w hich determines

the direction of induced current
[Board Term I, Set-43, 2012]

Ans. Two ways to induce current in a coil :
(i) If a coil is moved ina magnetic field.
(ii) By bringing a bar magnetclose to the coilor taking
away from it.
(iii) By rotating the coil ina uniform magnetc field. 2
(Any two)
Statementof Fleming's Right Hand Rule. 1
[CBSE Marking Scheme, 2012]
IR ©.11. State and explain Fleming's right hand rule for
the direction of induced current
[Board Term I 2014: DDE-2014]

Ans.The direction of induced current in a straight
conductor is given by Fleming's right hand rule.
Itstates thatspread the thumb, forefinger and the
middle finger of your right hand at right angle
to one another in such a way that the forefinger
points in the direction of magnetic field, thumb,
points in the direc tion of motion ofconductor then
the direction in which the middle finger points,
gives the direction of induced current. 3

[CBSE Marking Scheme, 2014]

Q. 12. Draw a diagram to show the magnetic field lines
around a bar magnet. List any two properties of
magnetic field lines.

[Board Term I, Set-42, 2012]

Ans. (i) Two magnetic field lines never interest each
other.

(ii) Cutside the magnet, the magnetic field lines are
directed from North pole of magnet towards South
pole.

(iii) The magnetic field lines at any one point gives the
direction of magnetic field at that point. (Any two)

2+1
[CBSE Marking Scheme, 2012]

. 13. You are given a strong bar magnet and a magnet
compass needle. Describe an activity by which
the magnetic field lines due to the bar magnet
can be drawn. [Board Term I, Set-46. 2012]

Ans. (i) Flace the bar magnet on a sheet of white paper
fixed on a drawing board. Mark the boundary of
the magnet.

(ii) Flace the magnetic compass near the north pole of
the given magnet.

(iii) Mark the position of two ends of the needle.
Now move the needle to a new position such that
it south pole occupies the position previously
occupied by its north pole. 2

(iv) In this way proceed step by step till you reach the
south pole of the given magnet.
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(v} Join the points marked on the paper by a smooth
curve. This curve represents a field line. Re peat the
above steps for new positions ofcompass needle.1

[CB5E Marking Scheme, 2012]

Ul Q.14. Explain the magnetic effects of current with
the help of an activity along with labelled
diagram.

[Board Term L. Set-41, 2012]

Ans.Take a thick straight copper wire and place
it between the points X and Y in an electric
circuit. Flace a small compass near to this wire.
cee the position of its needle. Fass the current
through the circuit by inserting the key into the
plug. Observe the change in the position of the

coOMmpass needle. 2

K R ¥

' @

* - Y 1

(Compass needle is deflected on passing anelectric
current through a metallic conduc tor)

[CBSE Marking Scheme, 2012]

Q.15. Diagram shows lengthwise 2 section of a
current carrving solenoid. X indicates current
entering into the page. and e indicates current
emerging out of the page. Decide which end of
the solenoid A or B, will behave as north pole.
Give reason for vour answer Also draw field
lines inside the solenoid. [Board

Term [, 5et-2Z2GOVVV, 2015]
% B X & &6 &

A B
& & & @ @ @

Long Answer Type Questions

[A] Q.1. What are magnetic field lines 7 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.

[Board Term [, Set-N595XID, 2016]

[Board Term [ 5et-WH15GOB, 2014]

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

Ans. A = south pole, B = north pole.

When north pole of a bar magnet is brought near
to end connected to negative terminal of battery
then solenoid repels bar magnet. It means the end
ofsolenoid which is connected o negative terminal
of the battery behawves as north pole.

For figure — Refer to SATQ-IT, Q. 2. IPg. 548 3

Bl Q.16.A coil of insulated wire is connected to a
galvanometer. Explain what happens if a bar
magnet with its north pole towards one face of

the coil : [DDE-2015]
(i) moved quickly towards the coil.
(ii) kept stationary inside the coil.
(iii) moved quickly away from the coil.
Ans. Refer to long answer type Q. 8. 1+1+1

Q.17. Explain whether an alpha particle will
experience any force in a magnetic field if :

(i) it is placed in the field at rest.

(ii) it moves in the magnetic field parallel to field
lines.

(iii) it moves in the magnetic field perpendicular to
field lines. [Board Term I Set-IN14KGE, 2014]

Ans. (i) No, because, a charged particle at rest does not
interact with magnetic field.

(ii) No, because, the force is zero if current and field
are in the same direction.

(iii) Yes, because, the force is maximum when current

and magnetic field are maximum. 1+1+1

[CBSE Marking Scheme, 2014]

Q.18.Find the direction of magnetic field due to a
current carrving circular coil held :

(i) Vertically in North-South plane and an observer
looking it from east sees the current to flow in
anti-clockw ise direction.

(ii) Vertically in East-West plane and an observe
looking it from south sees the current to flow in
anti-clockw ise direction.

(iii) Horizontally and an observer looking at it from
below sees current to flow in clockwise direction.

Ans. (i) Towards south in upward direction.
(ii) Towards west in upward direction.

(iii) Towards upward direction. 1+1+1

(> marks each)

(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.

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

(lii) No two magnetic field lines can intemsect each
other. 3
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[CBSE Marking Scheme, 2014]

[A] Q.2. What are magnetic field lines ? List any two
characteristics of field lines. Draw the pattern
of magnetic field lines due to a current carrying
circular loop.

[NCT-2014] [Board Term L Set-13, 2011]

Ans. A ma gnetic field line 15 the Path all:mg which a free
north p:nle tends to move.

Characteristics :

(i) Outside a magnet, the magnetic field lines are
directed from N-p:ule of magnet towards 5-]:1::1&.
However, inside a magnet field lines are directed
from 5-]:131& tDN-FCIlE.

(ii) The relative strength of magnetic field lines is
givenb}r de gree of closeness of the field lines. More
crowded field lines means a stronger field.

(iii) No two magnetic field lines can ever intesect each
other. (Any two) 3

Diagram : Magnetic field pattern of a current
carrying circular loop. 1+1

Q.3. (i)Whatis a solenoid ?

(ii) Draw the pattern of magnetic field formed around
a current carrying solenoid. Compare this field to
that of a bar magnet.

(iii) Explain an activity to show that a current carrying
conductor experiences a force when placed in a

magnetic field. [NCT-2014] [DDE-2014]
[Board Term I, Set (41, 46, 50, 52, 55), 2011, 12]

Ans. (i) A coll of many circular turns of insulated copper
wire wrapped closely in the shape of a cylinder s

called solenoid. 1
(if) Magnetic fields of a solenoid and a bar magnetare
similar. 2

(iif} A small aluminium rod suspended horizontally
from a stand using two cu:unnecting wimes. Flace a
strong horse shoe magnet in such a way that the
rod lies between the two poles with the magnetic
field directed upwards. For this put the north pole
of the magnet vertically below and south pole
vertically above the aluminium rod. Connect the
aluminium rod in series with a battery, a keyand a
rheostat. Fass a current through the aluminium rod
from one end to other. The rod is displaced towards
left. When the direction of current tlowing through
the rod is reversed, the displacement of rod will be
towards right.

[N\

[ ] 2
The magnetic field lines associated with current
carrying straight conductor is in anti-clockwise
direction. [f the conductorwas held horizontally
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 L Set-OQKPLGV, 2016]

Ul Q.4.

Ans. Direction of current will be from East o West
direction.

E ( > W
Current
Maxawell's Iight hand thumb rule

E { >—W

Statement : Irnagme 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 encircle the wire will
give the direc tion of mag netic field.
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[CBSE Marking Scheme, 2016] 5

Q.5. (a) Magnetic field lines of two bar magnets A
and B are as shown below. Name the poles of
the magnets facing each other.

A\
Ya

(b) Two magnetic field lines never intersect each other.
Why ?
(c) How does the strength of the magnetic field at the

centre of a current carrving circular coil depend on
the

(i) radius of the coil.
(ii) number of turns in the coil, and

(iii} Strength of the current flowing in the coil ?
[Board Term I, 5et-1ZHNFPNO, 201 6]

Ans. (a) North poles.

(b} Intersection of magne ic field lines ata point means
that the compass needle would point bwards two
directions at that point, which is not possible.

(c) (i) Inversely proportional; more radius less s rong

magnetic field.
(ii) Directly proportional; more turns more s trong
magnetic field.
(iii)Directly proportional; more s trength of current
more strong magnetic field.
[CBSE Marking Scheme, 2016] 5

Q. 6. (i) [dentify the nature of poles (X and Y) of the
magnets in a given figure.

o
(i) (ii)
(ii) Draw field lines around a current carrving loop.
What happens to the magnetic field lines due to
a current carrving straight conductor when the
current is reversed 7 State the rule which gives

relation between of magnetic field lines and
direction of current.

[Board Term I. 5et-WDCXXOV, 2016]

Ans. (i)

(ii) Refer Question2 of L.AT.Q.

Direction of magnetic field lines will change the
direction when current is revesed.

Direction of magnetic field easily found by
applying the Right hand Thumb Rule’. According
to this rule hold the current carrying conductor in
your right hand such that thumb is s tretched along
the direction of current. Then fingers will wrap
around the wire in the direction of magnetic field.

[CBSE Marking Scheme, 2016] 5

Q.7. (i) Describe an activity to determine the
direction of magnetic field produced by a
current carryving straight conductor. Also
show that the direction of the magnetic field is
reversed on reversing the direction of current.

(ii) An o-particle, (which is a positively charged
particle) enters, a uniform magnetic field at right
angles to it as shown below. 5Stating the relevant
principle explain in which direction will this
c-particle move 7

[Board Term I, Set-WDCXXOV, 2016]

L
» Magnetic field
b
»

c-particle g

Ans. (i) Take a battery (12 V), a variable resistance (or
a rheostat), an ammeter (0 - 5A), a plug key and
a long straight thick copper wire. Insert the thick
wire through the centre, normal to the plane of a
rectangularcardboard. Take care that the cardboard

15 fixed and does notshide up or down.

Connect the copper wire vertically between the
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 rheostatata fixed
position and note the current through ammeter.
Close the key, 5o that current tlows through the
wire. Ensure that the copper wire placed between
the points X and Y remains vertically straight.
Gently tap the cardboard for a few times. Observe
the pattern of the iron filings. You would find that
the iron filings align the mselves s howing a pattern
of concentric circles around the copper wire. This
represents the magnetic field around the current-
carrying conductor. The direction of magnetic field
changes on reversing the direction of current.
Variable

resistance
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(ii) The alpha particle will move in a circular path. This
15 because a centripetal torce acts on the particle due
to the movement Dfparticle in the ma gnetic field.

)

Q.8. (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 7
(c) held stationary inside the coil 7
Give reasons for vour observation.

(ii}) Mention one more method of inducing current in
a coil. [Board Term I, Set 2ZZGOVVV; 2015

Board Term I, Set-37, 2012]
Ans. (i) (a) When a bar magnet 5 pushed into the

coil of insulated copper wire connected to a
galvanometer, an induced current s set-up in
the coildue to charge of magnetic field through
it. As a result, galvanometer gives a deflection
(say towards left). 114
(b) When the bar magnet & withdrawn from inside
the coil, 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). 114
(c) If the bar magnet is held stationary inside the
coll, then there 5 o induced current in the
coil, because there s no change in magnetic
field throughit. As a result, galvanometer does
notshow any deflection. 1

(ii) By changing current in another coil placed near it.1
[CBSE Marking Scheme, 2012]

9. o coils of insulated copper wire are woun
Ul Q.9. Tvo coils of insulated copper wi d

over a non conducting cylinder as shown. Coil I
has larger number of turns.

Coil | Coil 1l

K
H-—{-»\:I ©

(i) Write yvour observations when,
(a) key Kis closed;
(b) key K is opened:

(il) Give reason for your observations.
(iii} Mention the name of the phenomenon involved
and define it.

(iv) Name of two coils used in this experiment.
(v) State the rule which gives the direction of induced
current. [Board Term I. Set-31, 2012]
Ans. (i) (a) A momentary deflection is shown by the
galvanometer. 14
(by A momentary deflection is shown by the
galvanometer butin the opposite direction. 14

(ii) When key 5 closed or opened, the current in the
coil I changes, therefore the magnetic field linked
with coil I changes and hence a current s induced
imnit 1

(iii) Electromagnetic induction—The process by which
a changing magnetic field in a conductor induces
current in another conductor. 1

(iv) Primary coil — coil I
Secondary coil —coil II 1

(v) Fleming's Right Hand Rule : Stretch the fist three
fingers of the right hand mutually perpendicular
to each other such that the forefinger gives the
direction of magnetic field and the thumb points in
the directionof the motion ot a conductor then, the
middle finger will give the direction of the induced
current. 1

. 10. Describe briefly an activity to :

(i) demonstrate the pattern of magnetic field lines
around a straight current carryving conductor and.

(ii) find the direction of magnetic field produced for a
given direction of current in the conductor. Name
and state the rule to find the direction of magnetic
field around a straight current carryving conductor.
Draw a diagram to explain the same activity.

[Board Term I. Set-37, 2012]

Ans. (i) (a) Take a battery (12V), a variable resistance, an
ammeter (0 - 5A), a plug key and a long straight
thick copper wire.

(b} Insert the thick wire through the centre, normal to
the plane of a rectangular cardboard.

(c) Connect the copper wire vertically between Xand
Y as shown in series with battery, a plug key and a
rheostat.

(d) Sprinkle some iron filings uniformly on the
cardboard.

(e) Keep the variable of the rheostat ata fixed position
and note the current through the ammeter.

(£} Close the key so that a current flows through
the wire. Gently tap the cardboard a few times.
Observe the pattern of the iron filings. 3

(ii) To find the direction of magnetic field lines, place
a compass at a point F over a circle and observe
the direction of the needle. The direction of north
pole of the compass would give the direction of
magne tic field lines.

Maxwell's Right Hand Thumb Rule s used o
find the direction of magnetic field lines. It states
that “Imagine you are holding a current carrying
conductor in your right hand such that the thumb
points in the direction of current. Then your fingers
will wrap around the conductor in the direction of
the magnetic field lines.” 14 +14
Refer Fig. Q. 1.of LAT.Q. 1

[CBSE Marking Scheme, 2012]

2.11. (i} A stationary charge is placed in a magnetic
field. Will it experience a force 7 Give reason to
justify your answer.

(ii) On what factors does the direction of force
experienced by a conductor when placed in a
magnetic field depend 7

(iii}) Under what conditions is the force experienced by
a current carryving conductor placed in a uniform
magnetic field maximum ?
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(iv} Name and state the rule which gives the direction
of force experienced by a current carrying
conductor placed in a magnetic field.

[Board Term I, Set-44, 2012]

Ans. (i) No, a magnetic field exerts a force only on

mu:uvingn:l‘mges. 1
(ii} T he direction of force depends on the direction of
current and direction of magne tic field. 1

(iii} The force 5 maximum when the direction of
current 5 at right angles to the direction of
magne tic field. 1

(iv) Fleming's Left Hand Rule. 1
According to this rule—"5tretch the thumb,
forefinger and middle finger of your left hand
such that they are mutually perpendicular to
each other.

If the first finger points in the direction of
magnetic field and the middle finger in the
direction of current, then the thumb will point

in the direction of motion or the force acting on
the conductor.” 1

[CBSE Marking Scheme, 2012]

Ul Q.12. A student fixes a sheet of white paper on a
drawing board. He places a bar magnet in the

TOPIC-2

centre of it. He sprinkles some iron filings
uniformly around the bar magnet. Then he taps
theboard gently and observes that theiron filings
arrange themselves in a particular pattern.
(i) Why do the iron filings arrange in a pattern ?
(ii) What does the lines along which the iron filings
align represent ?
(iii) What does the crowding of iron filings at the end
of the magnet indicate ?
(iv) How does strength of magnetic field is indicates 7
[Board Term [, Set-WH15GOB, 2014;
Board Term L. Set-40 2012] 5

Ans. (i) Due to the force exerted by the magnet within
its magnetic field. 1

(i) The lines represent magnetic field lines. 1
(iii} Crowding of iron filings at the ends of the magnet
indicates that the magnetic field is strongest near

the poles of the magnet. 1

(iv) The strength of magnetic field is indicated by the
closeness of the field lines. Closer the lines, more

willbe the strength and farther the lines, lesser will
be the field strength. 2

[CBSE Marking Scheme, 2014]

Electric Generator, Electric Motor and Electric

Current

Very Short Answer Type Questions

[Rl Q.1. Name any two sources of direct current.
[Board Term L. 5et-IN14KGB. 2014]
Ans. Some sources of direct current are cell, battery and
DC generator, ete. F
Rl Q.2. Mention the advantage of A.C. over D.C. for
long distance transmission.
[Board Term [, Set-31, 2012

Ans. A.C. can be easily transmitted over long distances
without much loss ofenergy. 1
[CBSE Marking Scheme, 2012]

[Rl ©.3. What is the frequency of A.C. in India ?

[DDE 2017]
Ans.The frequeru:}r Dfalternating current in India s 50
H=z 1

Q.4. List any one point of difference between A.C.
and D.C. [Board Term I, Set-36, 2012]

Ans. As the name suggests, direct current always flows
in one direction and alternating current reverses

its direction periodically. 1
[CBSE Marking Scheme, 2012]

(1 mark each)

[Rl Q.5. Name the type of current :
(i) Used in household supply

(ii) Given by a cell. [Board Term I, Set-40, 2012]

Ans. (i) Alternating current
(ii) Directcurrent. la+14
[CBSE Marking Scheme, 2012]
Q. 6. Analternating current has a frequency of 50 Hz.
How many times does it change its direction in

one second ? [Board Term I, 5et-50. 2012]

Ans. 100 times. [CBSE Marking Scheme. 2012] 1
IA| Q.7. Who discovered the electromagnetic induction

? [DDE 2017]
Ans.Electmrrmgnetic induction was first discovered b}r
Michael Fa racla}r. 1

[Rl Q.8. Name the device used to prevent damage to the
electrical appliances and the domestic circuit
due to overloading. [Board Term I. Set-39, 2012]

Ans. Electric fuse. [CBSE Marking Scheme, 2012] 1



356 |

Crswaal CBSE Question Bank, SCIENCE, Class - 10

0.9, State the value of potential difference between
the live wire and the neutral wire in our
country. [Board Term I, 5et-41. 2012]

Ans.220 V. [CBSE Marking Scheme, 2012] 1
[R] Q.10. What is Short Circuit ? [DDE 2017]

Ans. Short Circuit is simply a low resistance connection
between the two conductors supplying electrical
power to any circuit. This results in excessive
current tflow in the power source through the
‘short’ and may even cause the power source to be
destroyed. 1

.11, S5tate a difference between the wires used in the
element of an electric heater and in a fuse.

[Board Term I, Set-43, 2012]

Ans. The melting point of the wire used in heater
glements is high while a fuse wire has low melting
point. [CB5E Marking Scheme, 2012] 1

Q.12. How is the type of current that we receive in
domestic circuit different from the one that runs
aclock ? [Board Term 12014 Set-WH15GOE]

Short Answer Type Questions-|

[Rl Q.1. Explain the terms : Overloading and short-
circuiting. [Board Term I, Set-36, 2012)

Ans. Overloading occurs when or two many appliances
of high power ratings are connected to a single
electric circuitand switched onsimultanecusly. As
a result, the circuit draws large current beyond its
capacity.

Short-circuiting takes place in domestic power
supply if the live wire and the neutral wire come

into direct contact, due to damage of ins ulation of
live wire, [CB5E Marking Scheme, 2012]1+1

Q.2. When does S5hort Circuit occurs ?

Ans. A common short circuit occurs when the positive
and negative terminals of a battery are connected

with a low-resistance conductor, like a wire. With
a low mesistance in the connection, a high current

will flow, causing the delivery of a large amount of

ENergy ina short Fericu::l of time. 2

|R| Q.3. What is a solenoid 7 Mention two ways to
increase the strength of the field of a solenoid.
[Board Term I, Set (37), 2012]

Ans. A coil of many circular turns of insulated copper
wire wrappacl closely in the shape of cylinder is
called a solenoid. 1

Twoways to increase the strength of the field ofa
solenoid :

(i) By increasing the number of turns. 14
(ii} By increasing current. 14
[CBSE Marking Scheme, 2012]

Ans. [n domestic circuit, it 5 A.C. while clock cell gives
D.C. 1

[A] ©.13. State the use of earth wire in domestic electric
circuit. [Board Term [, Set-51, 2012]

Ans. To emsure that any leakage of current to the
metallic body of the appliance does not give shock
o the wser. [CB5E Marking Scheme, 2012] 1
[R| Q.14. Mention the colour convention for live, neutral
and earth wires.

[Board Term-1, Set-A85V2IL, 2015]

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

IR| ©.15. In domestic electric circuit with which wire do
we connecta fuse 7 [Board Term L S5et37, 2012]

Ans. Live wire. [CBSE Marking Scheme, 2012] 1

. 16. What is the role of the two conducting stationary
brushes in a simple electric motor ?

INCERT Exemplar2017]
Ans. The brushes are connected to the batter:,r and touch

the outer side of two halves of the Eplit ring whose
inner sides are ins ulated and attached to the axle. 1

(2 marks each)

. 4. Mention the provision of two different current
ratings in our domestic circuits. Explain with

reason, the advantage of such a provision.
[Board Term I, 5et+W]70QPA9, 2013]

Ans.The two different current ma tings pmviclecl in
domestic circuits are 5A and 15A. This 15 because

different electrical appliances have different power
ratings, so they draw different currents when
connected in the mains. Some appliances need
smaller currents, while some other need heavy
currents. [CB5E Marking Scheme, 2013] 2

Q.5. Write the use of safety device used in electric
circuit. [DDE 2017]

Ans. Electric Fuse.
A fuse 5 a small cnnclucting wire of low melting

point which protects the household electrical
system from getting damaged due to unusual high
current. The unusual high current may be due to
shortcircuit, power tfluctuation efr.

Q. 6. List in tabular form two major differences
between an electric motor and a generator.
[Board Term [, 5et-41. 2012]

Ans.
5‘- ¥
Electric Motor Generator

No.

(i) | Motor converts | Converts mechanical
electrical energy | ensigy to electrical
into mec hanical ENergy.
energy.
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(ii) | Works on the | Works on the Thus it ens ures that any leakage of current o the
principle of | principle of metallic body of the appliances keeps its potential
Fleming's left hand | Fleming's right hand to that of the earth and the user may not get a
rule. rule. severe s hock. 2

1+1 [CBSE Marking Scheme, 2012]

[CBSE Marking Scheme, 2012]

Q.7. Name four appliances wherein an electric
motor, a rotating device that converts electrical

Q.9. List two precautions to be taken to avoid
overloading in the domestic circuit. Also state
one difference between overloading and short

energy to mechanical energy, is used as an circuiting. [Board Term L Set-44, 2012]

important component. In what respect motors

are different from generators 7 Ans. Precautions :

[NCERT Exemplar 2017] (i) A fuse of appropriate rating should be used in the
Ans, Electric fans, mixers, washing machines, computer circuit. 14
drives etc. Motors convert electrical energy into (ii) Too many appliances should never be connected
mechanical energy whereas generators convert to a single socket. 14

mec hanical energy into electrical energy. 2

Overloading : Occus when a large number of

Q.8. Explain the function of an earth wire. Why is it higher current r:lrawing appliaru:es are switched

necessary to earth metallic appliances on at the same time and the total current drawn

[Board Term 1. Set-37, 2012] through the circuitexceeds its rated value. 14

Ans.Earth wire is used as a safety measure especially Short circuiting : Cccurs when the live wire comes
for those appliances that have a metallic body, for indirect contact with neutral wire. 14
example - electric press, toaster etc. The metallic [CBSE Marking Scheme, 2012]

body is connected to the earth wire, which
pmvicles a low resis ance cnnclucting path tor the
current.

Short Answer Type Questions-|| (3 marks each)

[R| Q.1. What is overloading and short circuiting ? What Electric fuse is an application of Joule’s heating. If

is the function of earth wire ? INCT-2014] there is a current larger than the specified value
[DDE 2017] the temperature of fuse wire increases and it melts
Ans.If too many electrical appliances of high power to break the electric circuit and stop the tlow of
rating are switched on at the same time, they unduly high electric current. 1
draw large current from the circuit This & called [CBSE Marking Scheme, 2012]
overloading. Q.3. What is short-circuiting of an electric circuit? An
If the live wire and neutral wire come in contact electric motorof1.5 kKW power rating is operated
either directly or via conducting wire, the situation in a domestic electric circuit of current rating
is called short circ uiting. 2A. What would happen when it is switched
o
To avoid rsk of electrical shock the metal body ON 7 Give reason for your answer.

of the appliaru:es 15 earthed. Earthing means to [Board Term I, Set-50, 2012]

connect the metal case of the E‘PPIEWE to earth b}’ Ans, Situation when live wire and neutral wire come

a means ofa metal wire called earth wire. 1+ 1 + 1 into direct contact, current in the circuit abruptly
Q.2. What is short circuiting 7 State one factor/ Increases. 1
condition that can lead to it. Name a device in P=15x 1000 W = 1500 W
the household that acts as a safety measure for P - VI 1= I’ _ 1500 W _ 68 A 1
it. State the principle of its working. h TV v o
[Board Term [, Set-47, 2012] Electric current required (6.8 A) is more than the
Ans. Situation in which live and neutral wire come in QUIIEHJF rating of the circuit, ’_--"-’-r OA. HET_“:E the
direct contact, abruptly increasing the current in tuse will melt and the ElECtrll': motor will stop
the circuit is called s hort-circuiting. 1 working. [CBSE Marking Scheme, 2012] 1
Factor = Insulation of wire is damg&d / fault in Q*-'i. What is earth wire 7 How it works in our
appliance. 14 domestic circuit? [DDE 2017)
Safety device - electric fuse. 14 Ans. The earth wire gives a safe route for the current if

the live wire touches the outer casing. Livewire is A
wire carr}ring electric current.
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The metallic body s connected to the earth wire, Electric power can be tramsmitted over long

which prn:uvicles a low Iesistaruze-cnnclucting path dis tances witho ut much loss c:fenerg'r,r 1
for the current. It ensures that any leakage of . o

. _ e _ CBSE Marking Scheme,. 2012
current of the metallic l:u:ucl}r the appharu:e will flow [ 5 ]

to the earth only and the user may not get a severe .9. Name the three types of wires used in
shock. - - 149 household circuits. Out of these three which

wire is used as a safety measure especially for
those appliances that have metallic body. State
the colour of insulation used for this wire. How

Q.5. (a) Give the significance of the following in a
domestic circuit:

(i) electric meter it ensures the safety of the user ?
(ii) earthing [Board Term-I, Set-49,2012]
(b) List two precautions that should be taken to avoid o _ |
overloading. [Board Term I. 5et-52, 2012] AIEE" () .ve WHE %
(ii) Neutral wire 14
Ans. (a) (i) Electric meter : It s used to record the (iii) Earth wire 14
consumption of electrical energy in kWh in the Earth wire, colour of insulation - green 14
clreiut. _ 1 The metallic body connected to the earth wire
(ii) Earthing : It prevents electric shF:ck. The earth- keeps its ]:I]tETlti'al v Hhat of the earti's zem
wire 1s _jc:.ined to the metal case of th? E‘PPIEHFE potential and if there is any leakage the user does
and provides a low resistance cond ucting path for not getany kind ofelectric shoek 1
the current. 1 - :
(b} (i) Too many appliances should not be connected [FBEE Malrkmg Echerlne, szll
o a single socket. 14 Q. 10. I*J;llme two EllEEtI'li:Elll;lppllilIlEEE of daily use in
(ii) Fuse of current rating 5A and 15A should be wtluclll electric Inlutur is used.INamE and state the
separately used in the domestic circuit. 14 principle on which an electric motor works.
[CBSE Marking Scheme, 2012] [Board Term-I, Set-44, 2012]
Q. 6. What is the role of fuse, used in series with any Ans.Electrical appliance - fan, washing machine,
electrical appliance 7 Why should a fuse with TUXET. (Any two) 1
defined rating not be replaced by one with a Fleming's Left Hand Rule - [tstates that “Stretch
larger rating ? the forefinger, the central finger and the thumb
[NCERT Exemplar2017, KV52017] of your left hand are mutually perpendicular o
Ans.Fuse is used for protecting appliances due to short- EE‘[':h other. If_th? torefinger shows thE diIECtiDTE
circuiting or overloading. The fuse i rated for a of the magnetic field and the central finger that of

certain maximum current and blews off when a the current then the thumb will point towards the

current more than the rated value flows through it. directionofmotionot the n:cmdL%ctc:r. 2
Ifa fuse is replaced by one with larger ratings, the [CBSE Marking Scheme, 2012]
appliances may get damaged while the protecting Q.11. Explain the function of fuse in a domestic

fuse does notburn off. This practice of using fuse of electric circuit ? An electric oven having power
improper rating should always be avoided. 3 rating 2000 W, 220 V is used in an electric circuit,
Q.7. List three factors which can cause overloading having a fuse of 5A rating. What is likely to
of domestic electric circuits. happen when the oven is switched on? Explain.
[Board Term I, Set-54, 2012) [Board Term I, Set-18, 2012]
Ans. Three factors which can cause overloading are : Ans. It prevents the electric circuits and appliances from
(i) When the live wire and the neutral wire come into F:_:'Eﬁlble da!rnage by stopping the flow of unduly
direct contact 1 high electric current. 1
y . L Here, F= 2000 W,V =220V
(ii) Accidental hike in the supply voltage. 1 Using P = VI
(iii} By connecting too many appliances to a single [~ P_ 2000
socket. [CBSE Marking Scheme, 2012] 1 BT R !
Q.8. Write one difference between direct current Since the current flowing through the oven is
and alternating current. Which one of the two hrggr than the fuse rating (BA), the fuse wire
is mostly produced at power stations in our melts and brealks the circuit, thus pro ter ting the
country 7 Name one device which provides circuit. [CB5SE Marking Scheme, 2012] 1

alternating ':“I"E“t* St'ﬂlﬂ one important Q.12. Distinguish between alternating current and
advantage of using alternating current. direct current. Explain why alternating current

[Board Term I. Set-45. 2012] [NCERT Exemplar] is preferred over direct current for transmission

Ans. Direct current does not change its direction with over l'lmg distances. % [DDE-2014]
time whereas alternating current reverses its Ans. Alternating Current : If the current changes
direction periodically. 1 direction after equal intervals of time, it s called
Most power stations produce AC in India/an AC altermating current. The positive and negative

genera tor. 1 ]:xalaritiesc:fﬂ'i: are not fixed.
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Direct Current : If the current always flows in the
same direction, it is called direct current. It can be
obtained from a cell or a battery. The positive and
negative polarities of DC are fixed for long dis tance
transmission. AC is preferred as itcaused minimum
loss of energy during trans mission. 1+1+1

.13, A coil of insulated copper wire is connected to
a galvanometer What would happen if a bar
magnet is :

(i} Pushed into the coil 7
(ii) Withdrawn from inside the coil 7
(iii} Held stationary inside the coil ?

Ans. (i) Due to change in magne tic flux linked with coil,
the galvanometer shows deflection (say towards
right}.

(ii) Due to change in magnetic tlhux linked with coil, the
galvanometer shows deflection (say towards left
opposite to that in case one).

(iii) As it s stationary, nochange in magnetic flux linked
with coll, so galvanometer shows no deflection
1+1+1

Q. 14. State the function of a ‘fuse’ in an electric circuit.
A circuit has a fuse of 5A. Find the maximum
number of 100 W, 220 V lamps that can be used
in this circuit. [Board Term I. Set-51. 2012]

Ans. It prevents damage to the appliance due o
overloading or shortcircuiting.
¥ =TT
| _ 1500 W 68 A 1
Y 220V
Current rating (Maximum current) = 5A 1
© Nooflamps =
Current rating _ 2 L 1

Current through one lamp 10
22
[CB5E Marking Scheme, 2012]
2.15.An electron enters a magnetic field at right
angles to it as shown in fig. The direction of the
force acting on the electron will be :
(a) to the right. (b) to the left. (c) out of the page.
(d} into the page.

Magnetic field

Electron

Ans. When a force conductor carrying current
is placed perpendicular to the direction of
magnetic field, the magnetic field acting on it
is given by Fleming's left hand rule. Since the
direction of current 5 the same as that of the
motionofa positive charge, the direction ot force
acting on it when moving perpendicular to the
direction of magnetic field is the same as that
acting on a currentcarrying conductor placed

]:ErFEnc:licular to the direction of magne tic field.

Obviously, the force acting on an electron i
opposite to that. Theretore in this case itis into
the page. 3

. 16. [tis necessary to connect an earth wire to electric
appliances having metallic covers. Why? How
will yvou identify earth wire in household
circuit 7 [Board Term L Set-OQKPLGV, 2016]

Ans.The earth wire provides a low resistance
conducting path for the current. In case of any
leakage of current to the metallic body of any
appliance, the earth wire allows the current to flow
into the earth and wser saved fromelectric shock
Earthwire has green ins ulation.

[CBSE Marking Scheme, 2016]
Detailed Answer:
The earth wire is connected to a metallic plate deep
inside the earth. In this way, the metallic body of
appliance is connected to the earth, which provides
a low resistance conducting path forelectric current.
Hence, any leakage of current to the metallic body
of appliance keeps the potential to that of earth.
The user might not get a severe electric shock on
touching such an appliance.
Barth wire has green insulation, so it can be
identified. 3
Q.17. A circuit has a line of 5A. how many lamps of
rating 40W: 220 V can simultaneously run on
this line safely ?
[Board Term L. Set-57289R. 2014]

¥ TTAT 3
Ans.[ = l_:—l-[.‘ﬁ, _ =4 =018 Amp.

Vo 220V 11

lLl A or0.18 A current is required by one lamp.

Current rating (Maximum current} = bA.
i Current rating

~ No.oflamps =

Current through one lamp

=2 =77 3
(.18

Q.18. Crosses @ represent a uniform magnetic field
directed into the paper. A conductor XY moves
in the field tow ard 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 X
X >
X — X X
¥
[Board Term I, Set-1ZHNFNO, 2016]
Ans. (i)Y to X
(ii) Fleming's right hand rule.

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

[CBSE Marking Scheme, 2016]
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Long Answer Type Questions

Bl ©.1. (i} What is meant by the terms alternating
current and direct current ?

(ii) Name a source of alternating current and a source
of direct current.

(iii} Mention the frequency of AC supply in India.
(iv) State two important advantages of alternating
current over direct current.
[Board Term [ Set-A85V2IL, 2015]
Ans. (i) Reter to know the terms.
(ii) Source of AC current — electric generator.
source of DC current — electric cell.
(iii) Frequency ofalternating current in India is 50 Hz.
(iv) (a) Alternating current reverses ik direction

periuclin:all}r but direct current alwa}rs flow in
one direction.

(b} ACelectric power can be transmitted over long
distances without much less of energy while
DC not. 5

Q.2. (i) Define electromagnetic induction.

(ii) Two coils P and 5 are wound over the same iron
core. Coil P is connected to battery and key and
the coil 5 is connected to galvanometer. Write your
observations when :

L B B

¥
e
(i) Currentin the coil P is started by closing the key.
{ii) Current continues to flow in coil P.
(iii)Current in coil P is stopped by removing the key.

Explain the reason for such observation.
[Board Term L. 5et-15, 2012]

(> marks each)

Ans. (a) Electromagnetic induction : The process by
which a change in magnetic field in a conductor
induces a current in another conductor. 2

(b} (i} There is deflection in galvanometer connected
with coils, due to induced current.
(ii} Deflectionbecomes zermo.

(iii)Ceflection in galvanometer = in opposite

directiorn. 3xle=1%
Reason:

({)EM. induction takes place because field is
changing.

(ii) Since current becomes stationary, no change in

field takes place. S0 no EM induction.
(iii) EM. induction takes place but induced current is
inopposite direc tion. 3 x14=114
[CBSE Marking Scheme, 2012]
Q.3. Explain the meanings of the words “electro
magnetic’ and ‘induction’ in the term
electromagnetic induction. List three factors on
which the value of induced correct produced
in the circuit depends. Name and state the
rule to determine the direction of induced
current. State one practical application of this
phenomenon in everyday life.

Ans. 'Electromagnetic’ stands for the property by which
magnetism developed by a current of electricity.
‘Induction’ stands for the action or process of
bringing aboutor giving rise tosomething.
Induced current depends on :

(i) The strength of magnetic field used.
(ii) The rate of change of magnetic flux associated with
the coil.

(iii) The conductor in the torm of coil of many turns of
insulated wire. ,
Rule : Fleming right Hand Rule
Statement : Refer o Quick Review.

Application : Elec tric Generator. 2+ 1%+ 1%

2.4, (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, Set-A85V2IL, 2015]

Ans.

Earth wire i

Hoo—

Live wire L O0—0— oy

Meutral wire 0 "'-"'@? @ﬁ’ @ﬁ’
\__H___ﬂj'
Electricity Electricity -
board’s fuse mefer Distribution ¥
Box containing

main switch and fuses

for each circuit 3

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

(b} (i) It prevents damage to app

liance due to ove rlu:nat:ling orshort-cie uiting.

(ii) Earth wire is connected to a metallic body buried deep inside earth. [t is used as satety measure.
It pmvicles a low resistance co nclun:ting path tor the current any leakage of current to a metallic bmd}r does not

give shock to user.

[CBSE Marking Scheme, 2015] 2
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Q.5. (i) Explain what is the difference between a
direct current and an alternating current. Write
one important advantage of using alternating
current.

(ii) Anairconditioner of 2ZkW is used in an electric circuit
having a fuse of 10A rating. [f the potential difference
of the supply is 220 V. will the fuse be able to
withstand, when the air conditioner is switched on ?
Justify your answer.

[Board Term I, S5et-IN14KGE, 2014]

Ans. (i) The current whose direction gets reversed after
every halfcycle is called an alternating current or
AC. There is no change in the direction of DC.
The most important advantage of using AC over
DC is that in the AC mode electric power can be
tramsmitted over long distances with less loss of
power. 3

(ii} Here FF = ZkW = 2000W, V = 220 Volt

P = VL the currentI= = =271 =9.09 A

As the current is 909 A, below the rating of fuse,
the tuse will withstand :e.. it will not blow off
when AC 5 on. 2

[CB5E Marking Scheme, 2014]
Q. 6. Describe any five safety measures that should
be taken while dealing with electric appliances
connected in domestic electric circuit.
[Board Term L. 5et-3R6WRQL. 2013]
Ans. (i) To avoid shocks from electrical appliances use
proper-earthing arrangement.
(ii) Replace old wornout and damaged wires with new set.
(iii) Put the mainswitch off when removing any faultin
electric circuits.

(iv) Wear rubber shoes and gloves while dealing with
replacementofany appliance.

(v} Work withelectric circuits in proper light.
(vi) Do not put your hand mnside water being heated
with immersion rod, when the rod & inside and on.
(Any five) 1x5
Q. 7. (i) Explain two safety measures commonly used
in electric circuits and appliances.

(ii) An electron enters a magnetic field at right angles
toit as shown in figure. What will be the direction
of force acting on the electron ? 5State the rule
which gives direction of force on electron.

(iii) If instead of electron. a neutron enters a field. what
will be its direction of motion ? Give reason for
your answer. [Board Term I, 5et-18, 2012]

Ans. (i) Fuse being a wire of low melting point, it melts
when a large current flows due to short-c ircuiting
or overloading. 1

Earthing of appliance—Earth wire is connected
to a plate deep in the earth. If there is leakage of
current, it goes toearth. 1

(ii} Electron will mowve in a direction perpendicular o
the plane of paperand into it 14
Flemings Left Hand Rule : Stretch the first three
fingers of the left hand mutually perpendicular
to each other such that the forefinger points the
direction of magnetic field, the middle finger
points the direction of current, then the thumb
will indicate the direction of force experienced by
the conductor. It is applied to the direction of the
current and field perpendicular to each other. 1%

(iii) Neutron will continue to move in same direction
because no torce will act on it since it carries no

charge. [CB5E Marking Scheme, 2012] 1

.8, (i) The given figure shows a domestic electric circuit. Study this circuit carefully. List any two errors in the

circuit and justify your answ er.

[DDE 2017]

o

E -
L— ° ° Main

O switch
N— o o L_H board

Meter Fuse

et B,
= = D
o B, |l i
7Sz

(ii) Give one difference between the wires used in the element of an electric heater and in a fuse.

(iii) List two advantages of parallel connection over series connection.

Ans. (i) Two errors are :

[Board Term I, Set-46, 2012]

(a) Fuse is incorrectly connected to the neutral wire (N), it mustbe connected to the live wire (L).

(b) Bulb B, is not connected to the neutral wire.

(¢} Twoswitches 5, and 5, in both B, circuit and no switch inbulb B, circuit. (Any two) 2
(ii) Elementof electric heater—high melting point 14
Elementof fuse wire—low melting point 14
(iii} (a} Bachappliance has equal potential ditference. 1
(b} Bachappliance has separate switch to ON/OFF the flow of current through it. 1

[CBSE Marking Scheme, 2012 ]
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High Order Thinking Skills (HOTS) Questions

Q.1.Can two magnetic lines of force intersect each
other 7 Give reasons in support of your answer. 3
[DDE 2017]

Ans.No, two magnetic lines of force never intersect each
other. If two magnetic lines of foce intersecteach
other then at the point of intersection there will be

two different directions of magnetic field which is

not possible. 3

Q. 2. The deflection of the compass needle increases as it
is moved towards the pole of abar magnet. Why 73
Ans. The magnetic field due to a bar magnet is highest
near its two poles. Therefore, the force exerted by

the bar magnet on the compass needle s larger

in such a region. That s why the deflection of the
compass needle increases when it is moved towards

the p:le ofa bar magnet. 3

Q.3.5ita wants to determine the direction of a force,
experienced by a straight current carrying
conductor placed in a magnetic field which is
perpendicular to it. Which rule will she apply to
determine it ? 3

Anms. Sita will apply Fleming's left hand rule. According
to Fleming's left hand rule, when the Drefinger,
the central finger and the thumb of the left hand
are stretched mutially perpendicular to each other
and if the forefinger point in the direction of the
magnetic field, the central finger in the direction of
current, then the thumb points in the direction of
force on the conductor. 3

Q.4.A coil of insulated copper wire is connected to a
galvanometer as shown in the diagram. State your
observations when a bar magnet is :

N
G

(i) Pushed into the coil with its north pole entering
first.

(ii) Held at rest inside the coil.
(iii) Name the phenomenon responsible for the above

observation. 3
Ans. (i) Momentary deflection in the needle of
galvanome ter Era}r to the right. 1

(ii) Deflectionof the galvanometer drops to zero. 1
(iii) Electromagnetic Induc tion. 1

Q.5.All the household eleciric appliances are

connected in parallel. List two advantages of this

tvpe of arrangement. 3

Ans. Two advantages :

(i) To have equal potential difference across each

appliance. 1

(ii) Each appliance has separate switch to ON/ OFF the

flow of current through it, so that each circuit can

work independently. 2

Q. 6. How would the strength of magnetic field due to
current carryving loop be affected if :

(i) Radius of the loop is reduced to half its original

value ?
(ii) Strength of current through the loop s doubled 73
Ans. (i) Strength of magnetic field gets doubled and

ITICTEA5Es. 114
(ii} Strength of magnetic field gets doubled and
ITICTEases. 114

Q.7.Where do we connect a fuse; with a live wire or
with a neutral wire 7 What happens if the fuse
wire is connected to neutral wire ? 3

Ans.Fuse is always connected to live wire. If fuse wire
15 connected to neutral wire instead of live wire
then even when the fuse burns out, the appliance
remains connected to the live wire and the current
supply will notbe dis rupted due to over loading. 3

Q.8.Is it possible to change the polarity of
an electromagnet 7 Give any two uses of
electromagnets.

Ans. Yes, wecanchange the polarity of an elec tromagnet
by reversing the direction of current. 3
Uses ofelectromagnets :

(i) Inelectric bells

(ii) For separating magnetic substances such as iron and

other metallic substarces from metallic scrap. 3

Q.9.In a three pin plug. the earth pin is thicker and
longer than the live and the neutral pins. Why 7 3
Ans.The earth pin is thicker so that it does not enter
into the live or neutral sockets. It is longer so that
the earth connection is made first. This ensures the
safety of the users. 3

Q. 10. The given figure shows a closed coil connected

to a galvanometer G. The galvanometer shows
a deflection to the right when N-pole of the bar

magnet is brought closer to the coil AB.
A B

G

(i) Why does the deflection occurin the galvanometer ?
1
(ii) State the observation when :
(a) the coil is moved away from N-pole
(b) both the coil and magnet are moved to the right
with the same speed. 2

Ans. (i) As the magnet is moved closer to coil AB, the flux
linked with the coil increases. This set up induced
current in the coil as shown by deflection in the
galvanome ter.

(ii) (a} The direction of induced current in the coil
AB 5 reversed and the galvanometer shows a
deflection to the lett.

(b} When both the magnet and the coil AE are
moved towards right with the same speed, the
flux linked with the coil does not change. No
induced current is set up. Hence no deflection
is shown by the galvanometer. 1
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0.1.

(b)

Ans.

(b)

Q.2.

(1)
(ii)

Ans.

(ii)

Q.3.

Value Based Questions

(a) Shruti draws magnetic field lines close to the
axis of a current carrving circular loop. As she
moves away from the centre of circular loop. she
observes that the lines keep on diverging. Explain
the reason for her observation.

Write two properties of magnetic field lines.
[Board Term-1, Set (38), 2012] 3

(a) Atevery point of current carrying circular loop
the concentric circles representing the magnetic
field around it would become larger and larger as
we move away from the wire because magnetic
field becomes weaker at larger distance. 1
(i} The direction of magnetic field lines 5 from
North to South outside the bar magnet and
from South to North inside the magnet. 1

(ii) They never intersecteachother. 1
[CBSE Marking Scheme, 2012]

Temporary magnets and permanent magnets play
an important role in our day to day life. A magnet
has the ability to attract the magnetic elements.
Permanent magnets are made of carbon steel
chromium steel and some alloys like Alnico and
Nipermag. Permanent magnets are used in many
objects which are necessary for our lives. Magnets
are used in junk vard to make new cars and in
roller-coasters too.

State the objectives for this observation.

Estimate the values of electromagnets used by
people around you. 3
(i) Objectives :

To undemtand the need to have temporary and

permane nt magne ts.

To undemstand the need to wse ditferent materials
for making magnets. 1+1
Uses of Electromagnets :

Used in electric bells, loudspeakers, electric
motors, telephone diaphragms, electric fanand for
sorting scrap metal and for extraction in hos pitals,
etc. 1
Suddenly the news spread in the school that the
fire had broken out in examination room. All the
important papers and office documents wereburnt.
The reason for this mishap was short circuiting.

Know the Links

Y ¥V ¥V ¥

m li.l:'b.@ g ide.com
_j.s.:f nltutoral . weeb Fy..:‘.:l "
wiwiw.excellu p.com

I{J-L{JI{J-FEEF nnext.com

What is short circuiting and what precautions can
be taken to avoid such tragic incidents ? 3

Ans, Shortc ircuiting takes ]::lace if live wire and neutral

wire come into direct contact due to damage of
insulationof live wire.

Use tuse, connecting wire should be of good quality,
wire should be properly insulated externally. 2
Associated Value : The learners will become more
edurated to handle emergencysituation like electric
fire more caretully. 1

Q.4. One day science teacher was teaching in her class,

one of her student was very sad. The teacher asked
her the reason, the way she responded amazed the
students in the class room. She told the teacher of
the mishap which took place in her locality where
four members of a family died. as they were trying
to steal electricity by connecting the conducting
wire with the live wire on the street.

Now do you think is this practice of electricity
theft good, how does one’s conscience allow it ?

What advice would you like to give to improve
such mind set? 3

Ans. No, electricity theft is not good. 1

Proper connection, billing, safety measure cansave
both property and life which is more precious. 1
Associated Value : The learners will be able to
appreciate the role of being a responsible citizen
and not to involve inany unlawfuland risky events
like electricity theftete. 1

Q.4.In the birthday party of Bharat, his parents gave

slinky to each friend as a return gift. The next day
during the school, their teacher explained them
about the production of magnetic fields using
current carrving coils and also said that they can
make permanent magnet using such coils by
passing high current through them. Teacher also
explained the uses of solenoid.

(a) What values did Bharat's parents exhibit towards

his son ? [DDE 2017]

(b) What type of field is produced by solenoid ?
Ans. (a) Knowledge, Sharing and playing withs tudies.
(b) Magnetic Field. 1+1

.



