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The study of magnetic effect current is called:

(» Electric Capacity Electromagnetism (©) Magnetism (©® Electricity

L e ]

[f we increase current on wire perpendicular in magnetic field, then the magnetic force on
wire will be:

Increase Will be Zero (© Decrease (® Will not change
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The presence of magnetic field can be detected by: or The presence of a magnetic field can
be detected by a:
Magnetic compass Stationary positive charge

(© Stationary negative © Small mass

What statement is true about the magnetic poles?
A single magnetic pole does not exist Magnetic pole do not effect each other

© Likepoleattracts . © Unlikepolerepel
What is the direction of the magnetic field lines inside a bar magnet?
From north pole to south pole There are (fé magnetic field lines

__ toside

Which part of DC motor reverses the direction of @%f& through coil every half cycle?
| Brushes @ ommentator  (® Armature

In D.C motor coil can rotate in magnetic @: by an angle of:

Sl ©
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©) Electric motor

----------------------------------------------------------------

A D.C motor converts:

Electrical Energy into Chemical Energy.
Electrical Energy into Mechanical Energy.

(© Mechanical Energy into Chemical Energy.

(© Mechanical Energy into Electrical Energy.

. Michael Faraday belonged to:

® Russia KSA British QUSA o
. Which thing works on the principle of electromagnetic induction in hydroelectric power
house:
(») Voltaic Cell Galvanic Cell (© Motor
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Increase voltage (®) Increase resistance (©) Both A and B (® None of these
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|16. Transformer is used to:

(») Decrease voltage Increase voltage @) Both A and B (® None of these

117. A device which is used to increase the alternating voltage is called:

Step-up transformer Motor
(© Generator (© Step-down transformer

®Power Voltage © Energy © Charge
19 in a transformer the voltage across secondary coil is denoted by

O Ve Ns o © No o elvs

1120. Turns ratios in a transformeris 1 : 100, it means that:
©) Ns=100Ne  ® Ns=Np/10  ® Is=101p ® ve/10__

21. The transformer works on. OR The principle of working of transformer is:

Principle of Mutual Induction (8 Principle of Self Induction

© Principle of D.CMotor © Principle of AC generator

|22. The step up transformer: @
[ncreases the input voltage . Has n@g/ ns in the primary coil

(© Has less turns in the secondary soil ses the input current

. When number of turns i
called:

(» Up and down Step up L&h Step down (©® All of these

-126. The application of mutual induction is:
©) Transformer (©) A.C Generator (@) D.C Motor

Chapter: 15 Electromagnetism cgpakcity.org ?o

|01: Demonstrate by an experiment that a magnetic field is produced around a straight
I current carrying conductor.

|Ans: Take a conductor and pass it through the card board. Now connect the wire with battery.
The current will start flowing through the wire. Now magnetic field produced around the
wire will be in the form of concentric circles.

The direction of magnetic field depends on the direction of current. If we place the compass
needle near the wire its direction will change from north to south. This indicates that
magnetic field is present around wire.
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i , Current-carrying |
| Current-carrying i
| conductor conductor :
8 Current l | - Iy Linesof i
il > Lines of . i
u _ Magnetic -
i Magnetic Field i
| Field ’ i
i Compass B
| . Needle ,, =L i
i o + i
s KT K> f
! (@) (b) Current !
: B / / - i
- Electromagnetic Field Electromagnetic Field -
l (Clockwise) (Anticlockwise) |
| Fig. !
i Thumb points |-
I . Current along the |
102: State Right Hand Rule. _ direction i
il = . p ] . Other fingers g\ f the e
|Ans:  According to this rule, “Grasp the current carrying conductor in . e ol
I right hand with the thumb being stretched in the direction of direction 0
Z conventional current. The curl of fingers of you hand will point in °'™¢"®_4__— g
i the direction of magnetic lines of force.” s B i
il ¥ ) Fig. Right hand grip rule i
|03: State Fleming'’s left hand rule. - - e [
|Ans: Fleming’s left hand rule: i
“Stretched the thumb, forefinger and the middle finger of the left hand mutually, |
] perpendicular to each other. If the forefinger points in the '{"ection of magnetic field, the |
middle finger in the direction of the current, then thumb | indicate the direction of the |
I force acting on the conductor.” (O [
|04: What are the factors which affect the maanz@@\of the e.m.f induced in a circuit by |
i changing magnetic field? @ i
|Ans: The magnitude of induced e.m.fin a circ%%ends on the following factors: ]
%  Strength of magnetic field. O
%  Speed of relative motion &@; coil and magnet.
»  Number of turns of t
I Q5: What do vou mean bv%;\ tual induction? i
Ans: “The phenomenon of production of induced current in one coil due to change of currentin a |
] neighboring coil is called mutual induction.” 0
z S 5
z — 5
-
I < s [
Il Primary i
I @ Secondary i
| | g
i > ¢ i
I Fig. Mutual induction i
|Q6: The voltage chosen for the transmission of electrical power over large distances in |;
I many times greater than the voltage of the domestic supply. Give two reasons why |
: electrical power is transmitted at high voltage?
|Ans: Since P = VI or I = P/V, so when the same amount of power is transmitted at high voltages, |
current in the conductor should be low. This leads to less power loss in the power lines. |
i Since power loss is proportional to the square of current. i
P =12R
I So, for the same value of R and power, power losses is less if current is less this can be ||
| achieved by transmitting power at high voltages. y
”... (T (Y [ (S T ) T 1) | [ (o S () . () () Tl ) (| 1 1 1 v Tl (] [ O () (P L [ Y U I | S ) S AT [T [ ] (W ] v ) o} o f o e s T ] .-O
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) Q7: Why is the voltage used for the domestic supply much lower than the voltage at f
! which the power is transmitted? :
|Ans: The voltage used for the domestic supply is much lower because voltage is stepped down |
and is transmitted to the city sub-station. All the house-hold appliances operate at 220v.
108: Define Electromagnetism. :
|Ans: Electromagnetism: [
i Electromagnetism is the study of magnetic effect of current. The uses of electromagnetism |;
I in different fields of science and technology are very wide. Motors and electric meters are |-
based on the effect of magnetism.
109: What is meant by solenoid? -
|Ans: A long coil of wire consisting of many loops is called a solenoid.
i The field from each loop in a solenoid adds to the field of the -
I other loops and creates greater total field’s strength. I
|Q10: Write down two ways to increase the magnetic field. E
|Ans: Two ways to increase the magnetic field are: [
“* The current in the wire is increased.
j ¢  Strength of magnetic field is increased. I
B Fig. Magneti el ] §
|Q11: Define electric motor. solenoid :
|Ans: Electric motor: I
Electric motor is a device that converts electric enerqy into rotational kinetic energy.
i Principle: :
Torque acting on a loop placed in the magnetic field, Is Morﬂonal to the magnetic of |
I current passing through the loop. If we increase ghe(@lmber of loop, the turning effect |
greatly increased. This is the principle of electric @
|012: What is D.C motor? @ :
|Ans: D.C motor: %5 I
i D.C motor is a device that converts d< electrical energy) into mechanical energy. i
1013: What is the fundamental differ \hce between generator and motor? OR What is main f
: difference between gener. nd motor? .
|Ans: Difference between genergtor and motor is: i
: Generator Motor f
: % Generator is a device that converts | ¢ Electric motor is a device that converts ||
I mechanical energy into electric electric energy into mechanical energy. | |-
: energy.
|014: On what principle D.C motor work? -
|Ans: When a current carrying coil is placed in a magnetic field, it experiences a couple due to [i
i which the coil beings to rotate. D.C motor operates on this principle. i
i Conceptual Question o@ pakcity.org %_c :
101: Suppose someone handed vou three similar iron bars and told vou one was not |
! magnet but the other two were. How would you find the iron bar that was not |
magnet?
|Ans: If we bring a compass needle near three iron bars, the compass needle will only show |
response to the magnets. So when we take compass needle near the iron bar, it will not |
i change its direction so the iron bar will not be a magnet. i
1o2: Suppose vou have a coil of wire and a bar magnet. Describe how vou could use them t f
: generate an electric current?

Ans: Whenever there is relative motion between coil and magnet an e.m.f is induced in the coil |
] due to which current began to flow in the coil of wire. )
|03:  Which device is used for converting electrical enerqy into mechanical enerqy?

S (VRS (Rl S ) A VS ) S S [ [ S (S () Sl () (1) 5 ) (S (Sl S [ [ ) 155 I () [III]I]I[[IIJII[[II]II[II]II[III]III[I]I]II[I
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Ans: D.C motor is used to convert electrical energy into mechanical energy.

Q4: Suppose we hang a loop of wire so that it can swing easily. If we now put a magnet
into the coil, the coil will start swinging. Which way will it swing relative to the
magnet and why?

Ans: According to the Lenz’s law “The direction of an induced current in a circuit is always such
that it opposes the cause that produced it.” Hence coil will move opposite to the direction of
motion of magnet. If magnet moves forward, coil moves backward and vice versa.

Q5: A conductor wire generates a voltage while moving through a magnetic field. In what
direction should the wire be moved, relative to the field to generate the maximum
voltage?

A conductor wire generates a voltage while moving through a magnetic field. To generate
the maximum voltage a conductor wire should be perpendicular to the magnetic field.

=
X

=
Sh

What is difference between a generator and a motor?
Ans: Difference between a generator and a motor is:

Generator Motor

C C

* A generator converts mechanical | < A motor converts electrical energy into
enerqy into electrical energy. mechanical energy.

» Slip rings are used in ac generator. ** Splitrings are used in D.C motor.

*» Mechanical source is needed to |+ Electrical source is needed to rotate coil

rotate coil of generator. of motor.

4
&

\/

)
L)

4
&

*

)
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What reverses the direction of electric current in the armqture coil of D.C motor?
To reverse direction of current the connection to coi ﬁ 'through an arrangement of
F

=
g

brushes and ring that is split into two halves caIIed/ ings. These rings are also called

commentators. (é\\g

Can transformer operate on direct curf;@

No, transformer cannot operate on ause magnetic flux cannot be transferred from
primary coil to secondary coil. T, sformer works on the phenomenon of production of
induced current in one coil dtg ange of current in a neighboring coil. This is possible
I only with alternating curr

; QA

: Additional Question c@ pakClty org @o
Il Area =

|Q1: What do vou understand by magnetic flux?

|Ans: The number of magnetic lines of force passing through any surface

I held perpendicular to the direction of magnetic field is called

: magnetic flux. —

%Q
S ®
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|02: On what factors does the magnitude of induced e.m.f depend?
|Ans: The magnitude of induced e.m.f depends on following factors:

\/

“*  Number of turns in the coil. Fig.  Maximum strength
%  Strength of magnetic field. ormagnetichield
7

“* Speed of relative motion of magnet and coil.

Bl

(03: Whatis an AC generator? Write its principle.
Ans: AC generator:

AC generator converts mechanical enerqy into electrical energy.

Force Direction of rotation
Armawre down- “* “~

ard

===

===

Force upward

==

‘Jr' ',
")) Field
lines

) ) O |

Brushes ~  Slip rings

Fig. A.C Generator
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Principle:

The principle on which it works is electromagnetic induction i.e. when a coil rotates in a
magnetic field the flux passing through it continuously changes. This change of magnetic
flux produces and induced e.m.f.

04: What is mutual induction?
Ans: If a current is induced in a circuit due to change of current in another circuit. This
phenomenon is called mutual induction.

Ans: D.C motor:
D.C Motor is a device which converts electrical energy
into mechanical energy.

Brushes

i

|05:  What is a transformer? On which principle does it work? C’@ pakcity.org ?"

|Ans: Transj '

A transformer is an electrical device which is used to increase or decrease the value of

I alternating voltage.

It works on the principle of mutual induction.

|06: What are two tvpes of transformer and how they are made? Primary Secondary

1 or What do yvou mean by step up and step down  — |~

i . - = ) 100V == 5 400 v

: transformer? 10A =turns ‘“rc']“.ﬁ“‘

|Ans: The two types of transformer are step-up and step-down 10067\/4 Core -

. transformer. _ .‘

) Step-up Transformer: e N C,.(a) Stpw
transtormer

If number of turns in the secondary coil are greater than the

] number of turns in primary coil than this transformer is called Primary  Secondary

step up transformer. It increases the input voltage. o .

] Step-down Transformer: @ 2 A Itu5r%s tulr%silo A

If number of turns in the secondary coil is less than h@mber 5000 W Core 2000 W

I of turns in primary coil than this transformer I Xé%l step up

transformer. It decreases the input voltage. @% Fig. Tr’_m(ﬁ‘?‘)} f::id‘)"“"”

|Q07: What is the function of split rings in D tor?

|Ans:  Split rings connect the coil to the ry through

I carbon brushes. When coil rotates>in between the P /\ Rotation

! pole of pieces of a magn it rings keep the X

current in the coil and Wﬂ rotates in the field. |

|08: What is D.C motor? what principle does it Magnet

1 work?

I Principle:

It works on .the prmc.zple that }/vhfen current passes /&/ G

I through a coil placed in magnetic field. It experiences K I

E aforce due to which coil rotates in theﬁeld' Fig. Working principle of D.C motor

Q9: State the rule to find north and South Pole of current carrying solenoid.

Ans: Hold the solenoid in your right hand by curling the fingers in the direction of current. The

stretched thumb will indicates the North Pole.

Q10: Whatis the principle to find the direction of magnetic field? State it.

Ans: “Hold the current carrying straight conductor in right hand in such a way that thumb shows
the direction of current then curling of right hand fingers will give the direction of
magnetic field, which will be in the form of concentric circles.”

IIIIIIII
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Fig. Right hand grip rule for a coil
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Q11: Whatis relav? How does it work?

Ans: Relay:
The relay is an electrical switch which is used to control a large current with the help of
small current it opens and closes under the control of another electrical circuit.

Connect to 2nd
2nd SWitCh CirCUit

"A

lron armature

1st circuit

1o

1st switch

Electromagnet

Fig. Relay circuit

Q12: Define Lenz’s Law

- Lenz’s Law:
“The direction of an induced current in a circuit is always such that it opposes the causes
that produce it.”

~
%)

Q13: How many coils are used in transformer? Write their names.
Two coils are used in transformer:
\/

**  Primary coil @\
%  Secondary coil />Q 2)

(Q14: What is meant by intensity of magnetic field? %§ §

~
95

- The strength of magnetic field is defined as th ber of magnetic lines of force passing

through any surface. %5@

Q15: Define electromagnetic induction.

- Electromagnetic induction: Q
The process of generating a

I magnetic lines of force passi

~
A

~
o)
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N
| ced current in a circuit by changing the number of

hrough it is called electromagnetic induction.

|016: State Faraday'’s law o,
|Ans: Faraday'’s law:

: “The value of induced e.m.f in a circuit is directly proportional to the rate of change of
] number of magnetic lines of force through it.”

ctromagnetic induction.

|Q17: Why reserves the direction of electric current in the armature coil of D.C motor?

Ans: Brushes, which are usually pieces of graphite, make contact with the commentator and
allow current to flow into the loop. As the loop rotates, so does the commentator.

i The split ring is arranged so that each half of the commentator charges brushes just as the

I coil reaches the vertical position changing brushes reverse the current in the loop.

Q18: Define strength of magnetic field.

Ans: The strength of magnetic field is defined as the number of magnetic lines of force passing
through any surface.
Condition of maximum and minimum number of lines:
o The number of lines of force is maximum when the surfaces are held perpendicular
to the magnetic lines of force.

. Number of lines will be minimum when surface is held parallel to the magnetic lines

of force. Area = A

4

2 )

L)
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Q19: Can transformer work on direct current?

Ans: No, a standard, transformer cannot work with direct current.
Reason:
The primary coil has to induce current in the secondary coil. The only way this can happen
If there is a varying magnetic field in primary which then will induce a varying magnetic
field in secondary which results in a current in the secondary. Only varying (alternating
current) current can induce a varying magnetic field.

Q20: Prove for an ideal transformer that Ve/Vs = Is/Ip.
Ans: For an ideal transformer we known that power of secondary coil = power of primary coil

Pp — Ps
Because P=IV
Then LV, =1LV

Vp/Vs = Is/1p

Chapter : 15 Electromagnetism M
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Q.1: Explain construction, principle and working of D.C. Motor.

Q.2: Explain electromagnetic induction with an example.

Q.3: Define and explain Lenz’s law. OR Describe the dir @)on on _induced e.m.f in a
circuit? How does this phenomenon relate to conse ion of enerqy? Define specific
resistance. On what factor does resistance R ? Derive its relation.

Q.4: Whatis A.C generator? Explain its construc 1d working.

Q.5: What is transformer? Explain its construt £ n and working.

Q.6: A step-up transformer has a turn ratios of 1 : 100. An alternating supply of 20 V is
connected across the primary c at is the secondary voltage?

Q.7: A transformer, designed to €0 gr the voltage from 240 V a.c mains to 12 V, has

i 4000 turns on the prima il. How many turns should be on the secondary coil? If
I the transformer wer % efficient, what current would flow through the primary
coil when the current in the secondary coil was 0.4 A?

11Q.8: A power station generates 500 MW of electrical power which is fed to a transmission

I line. What current would flow in the transmission line, if the input voltage is 250 kV?
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