CHAPTER - 13

MAGNETIC EFFECT OF CURRENT
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Which of the following correctly describes the

magnetic field near a long current carrying wire?

(@ The field lines of the magnetic field are
perpendicular to the wire.

(b)  The field lines of the magnetic field are parallel to
the wire.

(c) The field lines of the magnetic field are radial and
originate from the wire

(d) The center of the concentric field lines of the
magnetic field is the wire.

(d) The center of the concentric field lines of the
magnetic field is the wire.
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Phenomenon of electromagnetic induction-

(@) Itisthe process of charging an object.

(b)  The process of producing a magnetic field due to
the flow of electric current in a coil.

(c) The relative motion between the coil and the
magnet produce an induced current in the coil.

(d) It is the process of rotating the coil of an electric
motor.

The relative motion between the coil and the magnet,
produce an of induced current in the coil.
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The device used to generate electric current is called?
(@) generator (b)  galvanometer
(@0 ammeter (d) motor
(@) Generator.
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A fundamental difference between an ac generator
and a dc generator is that-

(@ An ac generator has an electromagnet while a dc
motor has a permanent magnet.

(b)  dc generator produces high voltage.
() ac generator produces high voltage.

(d) ac generator has slip rings while dc generator has
step changer.

(d)  AC generator has slip rings while DC generator
has commutator.
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Value of electric current in the circuit at the time of
short circuit-

(@) becomes very less

(b) does not change

() increases a lot

(d) changes continuously.
() increases a lot
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6. Electric fuse works on which principle of electric
current?
(@) Thermal (b) Magnetic
(©) chemical (d)  none of these
Ans. (@ Thermal
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7. On what effect does the electric bell work?
(@) heating effect (b)  chemical effect
(©) magnetic effect (d)  none of these
Ans. (c) magnetic effect
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8. The principle of dynamo is based on?
(@) electromagnetic induction
(b) induced current
(0 heating effect of current
(d) none of these
Ans. (@) electromagnetic induction
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9. Which gas is filled in the electric bulb?
(@) remains vacuum
(b) remains filled with air.
(c) filled with inert gas
(d) remains hydrogen filled
Ans. (c) filled with inert gas
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10. What is the colour of live wire?
(a) green (b) Red
(c) Black (d) blue
Ans. (b) Red
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The color of the neutral wire in a domestic circuit is

(@ Red (b) Green

(c) Black (d) Yellow

(c) Black
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The Sl unit of magnetic field is -

(@ Weber (b) Tesla

(c) Faraday (d) none of these
(b) Tesla
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Who discovered electro-magnetic induction?
(@) Faraday (b)  Maxwell

(@ Fleming (d)  Ampere

(@)  Faraday.
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Electric current under the influence of magnetic
field:

(@ produces heat.

(b) produces a force of attraction.

(c) aforceis produced on the conductor.
(d)  None of these events happen.

(c) Aforceis produced on the conductor.
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The direction of the force exerted by the magnet on
the current carrying conductor is determined by -

(@) Fleming’s left-hand rule.
(b)  Ohm’s law.

(@ Maxwell’s right-hand rule.
(d)  none of these rules.

(@) Fleming’s left-hand rule.
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) ) R 3UTaT & A1 FAnfafad &
1. M@wﬁgmmﬁmmw () T AR GIRfm 3R
* . .o |
FR- 57 faegd T Bl R qraeh Ty & &Y feRnT & errad (i aE T
BT g | 7. Name two safety measures commonly used in
electrical circuits and appliances.
1. When is the force exerted on a current carrying ". fredl PP
conductor placed in a magnetic field maximum? Ans. FoIIowmglj are dthe |names| of two sgfety | measures
commonly used in electrical circuits and appliances-
Ans. When the direction of electric current is perpendicular ) y. ) PP
to the direction of magnetic field. @ earthing wire and
2, $B 0 gl & am fAfEu Gy faga e (i) electrical fuse.
# oTg] 30T U
IR~ 3UGRVT S fagld Ul st drgex), dihsies,
ﬁﬁ%mwm%mmm SHORT ANSWER TYPE QUESTIONS
2. Name some devices in which electric motors are . .
used. L YahIg &7 P 37T B & 2 ALNbI ! I §91501
Ans. Electric motors are used in appliances such as electric 3~ ?ﬁ?ﬁ'ﬂ&)‘a{ﬂﬁﬁﬁf AP N agl.ﬁﬁﬁ—g THRAE:
fans, mixers, computers, refrigerators, etc. () fop=lt gRTaTe! ATHHH i-c\llFAd &RT UdTfed dabl
3 femt farera ufvay ¥ Uy Ha dar &2 (i) YD goTedR YIRT H fagle &1 yaTied o
IR~ 519 fagrd uRkoy & fagT9g aR g1 sqH R I 1 List 2 methods of generating magnetic field.
f'f 3'"? | d %alqg 355 e ?%ﬁﬁi—[ﬁ$ A %! PN il Ans. The list of ways to generate magnetic field is as follows:
gfigy i 3UHIUT HTGURT & Tha & | (i By gastsing current through a current carrying
conductor.
3. When does short circuit occur in an electric circuit?
(i) By passing an electric current through a circular
Ans. When the live wire and the neutral wire come in contact loop.
in the electric circuit, then a short circuit occurs due to T f S
the reduction of the resistance to zero. Short circuit can =~ % 1 Faa‘iagrw il %;E:[ & 37T %_)I ﬁq?r
cause fire and damage to equipment in the electrical I i BT 3D &
circuit. IR - AR, €T & 3MTER0T aTel faegd 3Uehrl, S
4. faera mier difics Haf ) faga Haf ¥ wuiafa 5 $¥I, 2TRey 3C o .“*”3“[%33@13‘9“’
B E 76 B Weq pan gy a‘miqﬁ%zc—ﬂw i T mmﬁ
IR~ T8 YT A el & i e Her ferd H=1f TR 8 & i 3uaor & Wﬁﬁi@
qifAes Hatt ¥ FYTART FaT 3l E€IRT BT &RUT 81 UR 3 AIEH b1 faya fif & favg
4. Electric motor converts mechanical energy into SRTSR &1 STQ, 5193 3 IO Y 39UNT 3 Tl
electrical energy is this statement true or false? mﬁﬁﬁqﬁ 3TTET | &9 ST
Ans This statement is not true because electric motor 2 What is the function of .ground.wire? VYhy is it
converts electrical energy into mechanical energy. netiess_’,ary to ground electrical appliances with metal
. casing?
5. faera sifa foew Fgearia uv &rd avar &2 A . gd i used et  electrical
. . ns. round wire is used as a safety measure in electrica
3R~ ?ﬂﬁs A aqﬁw OROT $1'\\5|'q:a'l?rtl'\7$lﬁ P equipment with metal casing, such as electric iron,
l toaster etc. The ground wire connected to the metal
5. On what principle does the electric generator work? sheaths presents a short path for the electric current.
Ans Electric aenerator works on  the princiole  of This ensures that when the electric current is eroded in
’ electromagnetic induction P P the metal casing of the appliance, the potential of that
. 9 ’ . . appliance will be equal to the ground potential, thereby
6. ﬁ:‘\‘ﬁ odt ERIC3H ﬁqa WIETS'T ¢ ® B W protecting the person using this appliance from electric
A TR et 47 WY Al § aF FIT A shock.
a1 3 &2 3. JahIT &7 @131 & g8 o7 faw]
IR- TR BT FR-  YEoIy & W3 & He uT P feiad -
6. The magnet[c fle|(':| at the (Eenter of ? long circular (0 W PERCCINE: 39 F,E'\‘?W?I?ﬁ%
current carrying coil has straight field lines parallel to Tt efaoft R B 37 21
it, is this statement true or false? . . §
, , (i) Yab &b HIdR Yahbiy & @131 HY &z 339
Ans.  This statement is true CI&ofl ga 3 37R gd I 3R &Il 8l
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(i) IIDTT &F IQTY U §& dsh elcll 8l 7. af&ror -swa 38 fFaw @ &2
3. Write the main properties of magnetic field lines. IR~ TIAUrERd 378 FuH & AR, afe §9 37U Qe
Ans. Following are the main properties of magnetic field e dg[d gR1dTe! e PI S YD . s EU%%
lines- BRI 31T fAE[d oRT oY & &Y 39R dhd el &
T AR SHTAd] ITeied & IRI 3R JHhIY & H1 &
() Magnetic field lines emerge from the north pole of 39137 bt feem & farae gl
the magnet and merge at the south pole. . .
7. What is the right-hand thumb rule?
(i) The direction of the magnetic field lines inside the . . )
magnet is from its south pole to its north pole. Ans. According to. the rlght—hanf:l thump rule, if we hold a
o current-carrying conductor in our right hand such that
(i) Magnetic field lines are a closed curve. our thumb points in the direction of the current, then
4. a W a9 3P U ga & ufawg @l T8 our fingers point in the direction of the field lines of the
| magnetic field around the conductor.
3WR- T g3 ST TP &1 f&21 BT 37R Ihd Pl 81 afe
HGBIY &7 YT UD-GHR BT T X a1 §hPT < 3era ua
3.4T'2f st fob Ufdee ﬁ@ W ?33[ &1 ey fezmy LONG ANSWER TYPE QUESTIONS
& 3R feaRgdt 7 a1 faemaii o1 3R IHha fosat & 3T
Fﬁﬂa:ﬁ%gﬂﬁfﬂl DT & WY Th G Pl TR &1 a9 s Fraw fAi
Why don’ i< field lines i ho TR 59 fom & 3T7AR 519 &0 379 STY &1 &Y i,
4. hy S ont two magnetic field lines intersect eac e Hm%ﬁéﬂwmﬁ%%ﬁw
other? P TR 19dd &l a9 afe dsi- qEdhrg &7 Hi
Ans. The magnetic needle always points in the same 21T 3R TeqdT Ireies B varfed fagd emy o1 e
direction. If two magnetic field lines intersect each T 31R el HdT &1 AT 3TST TTeich b Tid ol faRm
other, it would mean that there are two directions YT ATodeh UR TRITUA dc bl T T 3R Tbd
of the magnetic field at the point of intersection and |
the compass has indicated two directions which is not
possible. That's why magnetic field lines never intersect A 8
each other. (Magnetic Field)
5. farera AYe & favaa aora & a1 yfasr &2
3R-  fagd AR J [94a< a7 f[Spuiade &1 ord ol e TETRT
2 gg uRay ¥ &IRT & YT 1 Ihiid b (Force) (Electric Current)
o {ETgAr < 8l T ERT & 3hffd &1 R gl
%ﬁnﬂm IR Tl 1 feTy Y Ichird &1 SAret
i
5. What is the role of split bat in electric motor?
Ans. The split ring acts as a commutator in an electric motor.
It helps in reversing the flow of current in the circuit.
When the current is reversed, the directions of the —~ ~ ~ ~ .
forces on both the arms are also reversed. 1__?%“' HIck Idgld %’*%gami 1 [d¥dIReh %—vf HISPIhIH
6. mﬁmwﬁ;q;f FAYROT § F91d & foe F ETRTATE AToTeh T YaehId &1 &bl 3TN &relt &
'a ' Write Fleming’s left hand rul
. 1. rite Fleming’s left hand rule.
3R - uRuy # AR ¥ d9H & f6u , g, , ,
AT §3a-1 918 0- Ans. According to this rule, when we spread the index finger,
o . . middle finger and thumb of our left hand in such a
() U & Hide A 31fdes faeld 3U0il &1 T J .
& e o 2 3 way that these three are mutually perpendicular to
EESISITe sad HRUTET HHATE | each other, then if the index finger points towards the
() 3= fe arer AIfEAT S HuCeleCHEIREE T direction of the magnetic field and the middle finger
MR, TUR HUSRTR 31{E &1 Uh 1Y Raa 31 points towards the direction of the electric current
T8l HATATRY | flowing in the conductor. If you do this, the thumb will
6 What precautions should be taken to avoid point towards the direction of motion of the conductor
) overloading in domestic electrical circuit? or the direction of the force acting on the conductor.
Ans. To avoid overloading in the domestic electrical circuit, Elgctric motors, electric generators, 5_0“”9' amplifiers,
the following precautions should be taken- microphones and electrical measuring instruments
are some of the devices that use current-carrying
(M tl;’lore than odne elhectrical equmeent should not conductors and magnetic fields.
e connected to the same socket as it may cause . g .
overloading, 2. faega Aiex &1 Amifed e Sy, sae fAgeia
7 _ ‘ o au1 srdfafa we S5l
o posered spplarces e sectirie 4% g Rt e e Ay o & gy o
geyser, ) : RIceamd R dd axcdl ol 319 GRIaE! ardad ol
on at the same time. N
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Draw a labeled diagram of an electric motor, explain
its principle and working.

Theory- Electric motor works on the principle of
magnetic effect of electric current. When a current
carrying conductor is placed in a magnetic field, a force
is exerted on it. With the help of this force the electrical
energy is converted into mechanical energy.

Procedure—An electric motor is a rectangular coil ABCD of
insulated wire as shown in the figure. This coil is placed
between two poles of a magnetic field in such a way that
its sides AB and CD are perpendicular to the direction of
the magnetic field. The two ends of the coil are connected
to the two halves P and Q of the split ring. The inner
surface of these earth parts is insulated and connected at
a distance. The outer conducting ends of P and Q touch
the stationary conducting brushes X and Y respectively.
Running from the battery, current enters the coil ABCD
through the driver brush Xand the driver brush Y.

It also returns to the other terminal of the battery after
passing through it. Current in the coil flows from A
to B in its arm AB and from C to D in arm CD. Hence,
the directions of current in AB and CD are opposite.
Applying Fleming’s left hand rule, we find that the force
on arm AB pushes it down while the force on arm CD
pushes it up. Thus, free to rotate on an axis, the coil and
spindle rotate anticlockwise.
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Write the principle and working of electric generator.
In an electric generator, mechanical energy is used to
provide rotational motion to a conductor placed in a
magnetic field, as a result of which an electric current is
generated.

Working : An electric generator consists of a rotating
rectangular coil ABCD which is placed between the two
poles of a permanent magnet. The two ends of this coil
are connected to two rings R1 and R2. Two stationary
driving brushes B1 and B2 are held separately by
pressing on the rings R1 and R2 respectively. Both the
rings R1 and R2 are attached to the spindle from inside.
Its axis can be mechanically rotated from the outside to
impart rotational motion to the coil located within the
magnetic field. The outer ends of both the brushes are
connected across the galvanometer to show the flow of
current in the external circuit.

When the axis attached to the two rings is rotated in
such a way that the arm AB of the coil moves upwards
and the arm CD moves downwards in the magnetic
field produced by the permanent magnet, then the coil
cuts the magnetic field lines. On applying Fleming’s
right hand rule, induced electric currents start flowing
in these arms along AB and CD directions.

Thus current flows in the coil ABCD.
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