MAGNETIC EFFECTS

OF ELECTRIC CURRENT

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

STAND ALONE MCOQs

Q. 1. Choose the incorrect statement trom the tollowing

(1 Mark each)

regarding magnetic lines ot tield E.Tp!ﬂﬂﬂffﬂﬂ: The field consists of concentric
(A) The direction of magnetic field at a point is circles centered on the wire. On applying
taken to be the direction in which the north right-hand thumb rule, we find the direction
pole ot a magnetic compass needle points. of magnetic field. The field is in the form of
(B) Magnetic tield lines are closed curves. . ——— :
(C) If magnetic field lines are parallel and s s

equidistant, they represent zero field strength.
(D) Relative strength of magnetic tield is shown by Q. 3. A constant current flowing in a horizontal wire in

the degree ot closeness ot the tield lines. U the plane ot the paper trom East to West is shown
Ans. Option (C) is correct. in Figure. The direction of magnetic fielkd at a peint
Explanation: Magnetic field lines appear parallel will be trom North to South :
when they are far from the magnet. But this does N

would be present where field strength becomes

not mean that tield strength is zero. No field line
Z€T0.

W E
Q. 2. Which of the following correctly describes the

magnetic field near a long straight current carrying

wire? 3

(A) The field consists of straight lines perpendicular W —t E
to the wire.

(B) The field consists of straight lines parallel to the (A) directly above the wire.
wire. (B) directly below the wire.

(C) The field consists of radial lines originating (C) at a point located in the plane of the paper, on
from Jthe wire. o the north side of the wire.

(D) The field consists of concentric circles centered (D) at a point located in the plane of the paper, on
on the wire. 1]

the south side of the wire. AE]
Ans. Option (B) is correct.

Ans. Option (D) is correct.
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Line WE

conductor through which current is moving
from E to W. When seen from east, the magnetic
field lines appear in clockwise direction, i.e. S
to N above the wire and N to S below the wire.

This is in accordance with right hand thumb
rule.

Q. 4. If the key in the arrangement in the given Figure, is
taken out (the circuit is made open) and magnetic
field lines are drawn over the horizontal plane ABCD,

Explanation: shows a straight

the lines are :
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(A) concentric circles.

(B) elliptical in shape.

(C) straight lines parallel to each other.

(D) concentric circles near the point O but of

elliptical shapes as we go away from it.
Ans. Option (C) 1s correct.

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

AE| Q. 5. For a current in a long straight solenoid N- and
S-poles are created at the two ends. Among the
following statements, the incorrect statement is :

(A) The field lines inside the solenoid are in the
form of straight lines which indicates that the

magnetic field is the same at all points inside
the solenoid.

(B) The strong magnetic field produced inside the
solenoid can be used to magnetise a piece of
magnetic material like soft iron, when placed
inside the coil.

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

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

reversed. U

Ans. Option (C) is correct.
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Explanation: A solenoid behaves like a bar
magnet. Hence, the pattern of the magnetic
field associated with the solenoid is same as
the pattern of the magnetic field around a bar
magnet.

Q. 6. The strength of magnetic field inside a long current
carrying straight solenoid is :
(A) more at the ends than at the centre
(B) minimum in the middle
(C) same at all points
(D) found to increase from one end to the other [R
Ans. Option (C) is correct.

Explanation: Magnetic field lines are straight
and parallel inside the solenoid. This indicates
a same magnetic field. Hence, inside the
solenoid, the magnetic field is same throughout.

Q. 7. Which of the following property of a proton can
change while it moves freely in a magnetic field?
(There may be more than one correct answer.)

(A) Mass (B) Speed
(C) Velocity (D) Momentum Ul
Ans. Option (C) and (D) is correct.

Explanation: When a proton enters a magnetic
field, it starts moving on a circular path.
Because of its movement along a circular path
it attains angular momentum. We know that
momentum is a product of mass and velocity.
Therefore velocity and mass of a proton change
when it enters a magnetic field.

Q.8.A positively-charged particle (alpha-particle)
projected towards west is detlected towards north
by a magnetic field. The direction of magnetic field is

(A) towards south.

(C) downward.
Ans. Option (D) is correct.

(B) towards east.

(D) upward. U]

Explanation: In accordance with Fleming's
Left-Hand Rule, the direction of magnetic field
is vertically upward.

Q. 9. The phenomenon of electro-magnetic induction is :
(A) the process of charging a body.

(B) the process of generating magnetic field due to
a current passing through a coil.

(€) producing induced current in a coil due to
relative motion between a magnet and the coil.

(D) the process of rotating a coil of an electric
motor. A
Ans. Option (C) is correct.

Explanation: In electro-magnetic induction
phenomenon, an induced current begins to
flow in a coil whenever there is a change in
magnetic field in and around a coil.

Q. 10. The device used for producing electric current is

called a:
(A) generator
(C) ammeter
Ans. Option (A) is correct.

(B) galvanometer
(D) motor R
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Explanation: An A.C. generator is the device
used for producing an electric current.

Q. 11. The essential difference between an AC
generator and a DC generator is that:
(A) AC generator has an electro-magnet while a DC
generator has permanent magnet.
(B) DC generator will generate a higher voltage.
(C) AC generator will generate a higher voltage.
(D) AC generator has slip rings while the DC
generator has a commutator. R

Ans. Option (D) is correct.

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

Q. 12. Choose the correct option.
A rectangular coil of copper wires is rotated in a
magnetic field. The direction of the induced current
changes once in each:
(A) two revolutions.
(B) one revolution.
(C) halt revolution.
(D) one-tourth revolution.
Ans. Option (C) 1s correct.

1)

Explanation: When a rectangular coil of copper
wire is rotated in a magnetc field, the direction

of the induced current changes once in each halt
revolution.

Q. 13. To convert an AC generator into DC generator :
(A) split-ring type commutator must be used.
(B) slip rings and brushes must be used.
(C) a stronger magnetic tield has to be used.
(D) a rectangular wire loop has to be used.

Ans. Option (A) is correct.
Explanation: Split ring type commutator

reverses the direction of current after each half
turn of armature. This maintains a DC current.

Q. 14. Choose the incorrect statement :

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

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

(B) Both A and R are true but R is NOT the correct
explanation of A.

(C) Ais true but R is false.
(D) A is false and R is true.

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

Ans. Option (D) is correct.

@ ASSERTION AND REASON BASED MCOs
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(A) Fleming’s right-hand rule is a simple rule to
know the direction of induced current.

(B) The right-hand thumb rule is used to find the
direction of magnetic fields due to current-
carrying conductors.

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

periodically.

(D) In India, the AC changes direction after every
1/50 second.

Ans. Option (D) is correct.

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

Q. 15. At the time of short circuit, the current in the
circuit :
(A) reduces substantially
(B) does not change
(C) increases heavily
(D) vary continuously
Ans. Option (C) is correct.

Explanation: At the time of short circuiting
the live wire and the neutral wire come into
direct contact. As a result, the current in the
circuit increases abruptly..
Q. 16. The most important safety method used for
protecting home appliances trom short circuiting
or overloading is :

(A) Earthing

(C) use of stabilisers

(B) use of tuse

(D) use of electric meter |A

Ans. Option (B) is correct.

Explanation: A fuse is a short length of wire
designed to melt in the event of excessive
current tlow.

(1 Mark each)

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

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

Ans. Option (A) is correct.

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

Q. 3. Assertion (A): In Fleming's Left Hand Rule, the
direction of magnetic field, force and current are
mutually perpendicular.
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Reason (R): Fleming’'s Left hand Rule is applied to
measure the induced current.

Ans. Option (C) is correct.

Explanation: It is used to find the direction of
force in a current carrying conductor in the
presence of magnetic field.

Q. 4. Assertion (A): An alpha particle placed in a
magnetic field will not experience any force, if it
moves in the magnetic field parallel to field lines.

Reason (R): The force is zero if current and field are
in the same direction.

Ans. Option (A) is correct.

Explanation: An alpha particle placed in a
magnetic field will not experience any force, if
it moves in the magnetic field parallel to field
lines. It is because, the force is zero if current
and field is in the same direction.

Q. 5. Assertion (A): Safety fuses are made up of materials
having a low melting point.

Reason (R): Safety tuses should be resistant to
electric current.

Ans. Option (C) is correct.

Explanation: Safety fuses are made up of
materials having a low melting point so that
when excess current flow through the circuit,

CASE-BASED MCQs

Attempt any 4 sub-parts from each question.
Each sub-part carries 1 mark.

I. Read the following passage and answer any four
questions from Q.1. to Q.5.

A solenoid is a long helical coil of wire through
which a current is run in order to create a magnetic
field. The magnetic field of the solenoid is the
superposition of the fields due to the current
through each coil. It is nearly uniform inside the
solenoid and close to zero outside and is similar
to the field of a bar magnet having a north pole at
one end and a south pole at the other depending
upon the direction of current flow. The magnetic
field produced in the solenoid is dependent on a
tew factors such as, the current in the coil, number
of turns per unit length etc.

The following graph is obtained by a researcher
while doing an experiment to see the variation of

the magnetic field with respect to the current in the
solenoid.

The unit of magnetic field as given in the graph
attached is in mili-Tesla (mT) and the current is

given in Ampere. [SQP-2020-21]
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the fuse melts breaking the circuit and thus
prevents appliances.

Q. 6. Assertion (A): Copper is used to make electric
wires.

Reason (R): Copper has very low electrical resistance.
Ans. Option (A) is correct.

Explanation: The low electrical resistance of
copper makes it a good conductor for electricity.

Q. 7. Assertion (A): AC load line is used for long distance
transmission.
Reason (R): It has very less loss of energy in long
distance transmission.

Ans. Option (A) is correct.

Explanation: It can be easily transmitted over
long distance without much loss in energy.

Q. 8. Assertion (A): When two bulbs are operated on

same voltage supply, having power 60 W and 100 W
then 100 W bulb has less resistance than 60 W.

Reason (R): The power of the bulb is directly
proportional to the square of the voltage.

Ans. Option (B) is correct.

2
Explanation: Since, power (P) = V? or R = %

Hence, 100 W bulb has less resistance.
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Q. 1. What type of energy conversion is observed in a

linear solenoid? U
(A) Mechanical to Magnetic
(B) Electrical to Magnetic
(C) Electrical to Mechanical
(D) Magnetic to Mechanical
Ans. Option (B) is correct.

Explanation: In a solenoid, the current flowing
through the circuit generates its own magnetic
field. Hence the electrical energy of the circuit
is converted to magnetic field.

Q. 2. What will happen if a soft iron bar is placed inside
the solenoid? C
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(A) The bar will be electrocuted resulting in short-
circuit.

(B) The bar will be magnetised as long as there is
current in the circuit.

(C) The bar will be magnetised permanently.

(D) The bar will not be affected by any means.

Ans. Option (B) is correct.

Explanation: The magnetic field produced by
the solenoid will be reinforced by the iron bar
and it will be magnetised as long as there is
current in the circuit.
Q. 3. The magnetic field lines produced inside the
solenoid are similar to that of ... A
(A) a bar magnet
(B) a straight current carrying conductor
(C) a circular current carrying loop
(D) electromagnet ot any shape
Ans. Option (A) is correct.

Explanation: Solenoids mimic bar magnets.
The magnetic field of a solenoid are similar to
that of a bar magnet and just like a bar magnet
a solenoid also has north and south poles.
Q. 4. After analysing the graph a student writes the
following statements. AE
(A) The magnetic tield produced by the solenoid is
inversely proportional to the current.

(B) The magnetic tield produced by the solenoid is
directly proportional to the current.

(C)The magnetic field produced by the solenoid is
directly proportional to square ot the current.

(D)The magnetic tield produced by the solenoid is
independent ot the current.

Choose trom the tollowing which ot the tollowing

would be the correct statement(s).

(A) Only IV (B) [ and I and IV

(C) Iand Il (D) Only 11

Ans. Option (D) is correct.

Explanation: As can be seen trom the graph |
the magnetic field is increasing linearly with
current. Therefore, the current is directly
proportional to the magnetic field.

Q. 5. From the graph deduce which of the following
statements is correct ? U
(A) For a current of 0.8A the magnetic field is 13 mT
(B) For larger currents, the magnetic field increases
non-linearly.
(C) For a current of 0.8A the magnetic field is 1.3
mT

(D) There is not enough information to find the
magnetic field corresponding to 0.8A current.

Ans. Option (A) is correct.

Explanation: From the above graph we can see
that 0.8 A corresponds to 13 mT magnetic field.
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[AIl11. Study the given diagram and answer any of the

four questions form Q.1. to Q.5.
In the given diagram, two coils of insulated copper
wire are wound over a nonconducting cylinder as

shown. Coil P has larger number of turns.
Coil P Coil S

C L )

K
—H—) —©—
Q.1. A momentary detlecion i1s shown by the
galvanometer , when: (U]

(A) Key K is open

(B) Key K is closed

(C) In both the situations

(D) In neither of the case.
Ans. Option (C) 1s correct.

Explanation: Momentary detlection is seen
in both the cases. When the key K is open,
deflection is shown by the galvanometer and
when it is closed, a momentary deflection is
seen in opposite direction.

Q. 2. Which phenomenon is involved in it ? U
(A) Electromagnetic induction
(B) Magnetism
(C) Electromagnetism
(D) None of these
Ans. Option (A) is correct.

Explanation: Electromagnetic induction is the
process by which a changing magnetic field
in a conductor induces current in another
conductor.

Q. 3. In above phenomenon, the current is induced in

another conductor, AE

(A) By changing magnetic tield
(B) By increasing the strength of current
(C) By decreasing the strength of the current
(D) By using extra wire.
Ans. Option (A) is correct.

Explanation: Electromagnetic current is
induced in another conductor by changing the

magnetic field.

Q. 4. The rule which helps us to know direction of
induced current: R

(A) Flemings right hand rule
(B) Flemings left hand rule
(C) Electro magnetic induction

(D) Faraday’s Law
Ans. Option (A) is correct.

Explanation: Flemings right hand rule helps
us to know the direction of induced current.
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Q. 5. Flemings right hand rule explains: R
(A) Direction of magnetic field
(B) Direction of motion of conductor
(C) Only (a)
(D) Both (a) and (b)
Ans., Option (D) 1s correct.

Explanation: In Fleming's Right Hand Rule
the first three fingers of the right hand are
mutually perpendicular to each other such that
the forefinger gives the direction of magnetic
field and the thumb points in the direction of
the motion of a conductor then, the middle
finger will give the direction of the induced
current.

III. Read the following passage and answer any four
questions from Q.1. to Q.5.

A student fixes a sheet of white paper on a drawing
board. He places a bar magnet in the centre of it.
He sprinkles some iron filings uniformly around
the bar magnet. Then he taps the board gently and
observes that the iron filings arrange themselves in
a particular pattern.

Q. 1. Why do the iron fillings arrange themselves in a

particular pattern ? AE

(A) Due to external force applied on the magnet.
(B) Due to force exerted by the magnet outside the
magnetic field.
(C) Due to the force exerted by magnet within its
magnetic field.
(D) Due to pressure of magnetic field.
Ans, Option (C) is correct.

Explanation: 1t is due to the force exerted by
the magnet within its magnetic field.

Q. 2. What do the lines along which the iron fillings
align represent ? A

(A) North pole and south pole of the magnet
(B) Strength of the magnet

(C) Magnetic field lines

(D) Gravitational force.

Ans. Option (C) is correct.

Explanation: The lines represent magnetic field |
lines.

Q. 3. What does the crowding of iron filings at the end of
the magnet indicate?

(A) Magnetic field is strongest near the poles of the
magnet.

(B) Magnetic field is weakest near the poles of the
magnet.

(C) There is no significant magnetic field at the
poles of the magnet.

(D) The significance of polarity
Ans. Option (A) is correct.
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Explanation: Crowding of iron filings at the
ends of the magnet indicates that the magnetic
field is strongest near the poles of the magnet.

Q. 4. The closer field lines indicate: (V]
(A) Magnetic field in that region is weak
(B) Magnetic field in that region is strong.
(C) Magnetic field in that region is zero.

(D) North and South poles are closer.
Ans. Option (B) is correct.

Explanation: The strength of magnetic field
is indicated by the closeness of the field lines.

Closer the lines, more will be the strength
and farther the lines, lesser will be the field

strength.
Q. 5. What is SI unit of magnetic field: R
(A) Pascal (B) Nm?
(C) Tesla (D) No unit

Ans. Option (C) is correct.

field.

IV. Answer any four question from Q.1. to Q.5. on
the basis of your understanding of the following
paragraph and the related studied concepts.

Renewable energy sources such as wind energy
are vital for the Indian economy, not only from
the point of view of supply, but also from the
perspective of environmental and social benefits.
India is the world’s fifth largest wind-power
producer and the largest windmill facilities in
India are installed in Tamil Nadu. Muppandal is a
small village of Tamil Nadu and one of the most
important sites of wind-farm in the state. It uses
wind from the Arabian Sea to produce renewable
energy. The suitability of Muppandal as a site for
wind farms stems from its geographical location as
it has access to the seasonal monsoon winds.

I Explanation: Tesla is the SI unit of magnetic

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

Q. 1. The principle behind electric generator is
(A) Electrostatic force
(B) Elecromagnetic induction
(C) Magnetism
(D) None of these
Ans. Option (B) is correct.

Explanation: The principle behind electric
generator is Electromagnetic Induction. It is
the phenomenon of producing current in a coil
by changing the magnetic field associated with
it.

Q. 2. The output frequency ot wind turbine is 50 Hz.
Which of these statement is correct with respect to

above line?

(A) The polarity of the output alternating current
changes every 1/100 seconds.

(B) In 1 second the output (AC) completes 50 cycles.
(C) Both (A) and (B)
(D) None of these

Ans. Option (C) is correct.

Explanation: Output frequency of wind turbine
is 50Hz which means that the frequency ot
voltage generated by the wind turbine is 50Hz
even when the wind is of fluctuating form.

Q. 3. Why do you think Muppandalis atan advantageous
position for this project?
(A) Wind farms stems from its geographical
location.

(B) It has access to the seasonal monsoon wind.

(C) Itis good source to drive wind turbines
(D) All of these
Ans. Option (D) is correct.
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Explanation: Muppandal in Tamil Nadu has
access to Monsoon winds which is a good
source to drive wind turbines as wind farms
stems from its geographical location and has
access to the seasonal monsoon wind. Hence,
its suitable for this project.

Q. 4. Based on the data represented in the graph below,
which of the two cities A or B would be an ideal

location for establishing a wind-farm.
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(B) City B

(D) None of these

(A) City A
(C) Both A and B
Ans. Option (A) is correct.

Explanation: Here city B has maximum wind
speed up to 140KnvH, but it's of highly
fluctuating in nature. On the other hand, the

tluctuation in wind speed of city A is less, the
average i1s maintained near 100Km/H. Hence,
city A is suitable tor this project.

Q. 5. Energy possessed by the wind 1s

(A) kinetic energy (B) potential energy

(C) thermal energy (D) sound energy
Ans. Option (A) is correct.
I Explanation: Wind possess kinetic energy. I

M [



