CHAPTER - 4 MOVING CHARGES AND MAGNETISM
T 3713371 31R Taha
P GLR L] | Q4: 319 fopdl 9T & HTeAH | S varfed fopar siar @
Al g8 39T AT &
Q1:  Magnetic field is not produced by: @ e i, 1ed aq&?‘:r
(@) Acharge in uniform motion (b) {9 ' )
(b)  Acharge at rest © Id & 3R S A
e @ sTEABPETH
(@ Anaccelerating charge
(d A decelerate charge Ans- (b)
Qr:  achId & BT IedTe el erelt &: Q5: 1 ampere current is flowing through a wire
@) UhIHM T & 3T of length “ | “ . It is placed parallel to uniform
() T3 379wT & 3T magnetic field.The work done on it will be:
(© TUHaRd 3mary @) %ibl
(d) UhHRET HaAH
(b)  2Ibl
Ans- (b)
() Zero
Q2: A current carrying coil acts as a magnetic dipole. (d) 2BI
If area of the coil is A and magnetic moment is M
. . < Qs:  “|” TS & U aR N 1 PIaR &RT yarfed 8 wé @
then current flowing through the coil is: | s UHETH &7 % TR @1 STaT 21
(@ M/A by A/M mmﬁmaﬁmaﬂdm.
() MA (d M
@ %ibl
Q2 U fagd &mTyaifea arer bise Jabid fged & F9
7 H1d ear 8l fE HUse! BT 4T A 3R & 2lbl
3ot M # A HUSH! & 98 aTel) aRT 8 (© Zero
(@ M/A (b)y A/M (d) 2Bl
(© MA d M Ans- (¢
Ans-  (a)
Qé6:  In an electric circuit:
Q3: A moving charge produces: (@)  Ammeter i.s connected in series and
(@)  Only electric field voltmeter.ln parallel '
(b)  Only magnetic field (b)  Ammeteris copnectgd in parallel
© Electri q tic field both and voltmeter in series
¢ ectric and magnetic Tield bo (©)  Ammeter and voltmeter both are joined
(d) None of these in series
Q3: U TaHT 915f 399 Hdm & (d Ammeter and voltmeter both are joined
(@ ad fagd & in parallel
(b) A YIbTT & . Qe U fagaufay &
©  faerd 3 gadhg &7 At (@ UHIER B ¥ufiehd o 3R aleeier Y
d STHAPISAE AR 57 & ST 51T &
Ans-  (c) (b)  QHICR BT FHMHIR A § 37R dieerieR Soiien
o o ST 1T B
Q4: When a current is made to flow through a © UHer 3t areeier i @ Avfin o
conductor then it produces: 3 5t 3
(@ Only electric field " 5 ’ 3T dreeTfie @t @Y T
(b)  Only magnetic field e
(c)  Electric field and magnetic field both Ans- (@) '
(d) None of these
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Q7:

An a - particle is moving parallel to the magnetic
field the force acts on it will be of:

(@ 1IN (b) 2N
(© 3N (d o

Q7:  US o- HUI aHIT &7 & AAHIGK I 6T &, 36 W
T aTAT S 81T
(@ 1IN (b) 2N
(©@ 3N (d o

Ans-  (d)

Q8: A charge particle is moving in an uniform mag-
netic field.lt will experience maximum force
when:

(@ It will move parallel to magnetic field

(b) It will move perpendicular to magnetic field
() It willmove at angle with field

(d  Allthe above

Q8: U 3TART HUT U HAT Jab1d &7 | 11fd & 361 &1
g fABaH a1 BT ITTHT BT S
@ T JFhIY & & FHMIAR T
(b) T IHIT &F & viadd T bl
(© TEYGDHIY &F U & DHI0T b ATY T
@ SR 7l

Ans-  (b)

Q9: The resistance of a galvanometer is Rg, resistance
of ammeter is R, and that of voltmeter is R,.
Which of the following statement is correct:

(@ Rg>Ra>Ry (b) Rg<Ra<Ry
(@ Ra<Rg<Ry (d Ra=Rs=Ry

Qo:  TieaAHIeR & ufaRrd & R, UHIeR &1 ufaRd & R, 317
deHier &8 Ry | Fafdf@a YA sl s ad
@ Rg>Rsi>Ry (b) Rg<Ra<Ry
(€)  Ra<Rg<Ry (d) Ra=Rg=Ry

Ans-  (c)

Q10: Which of the following statement is incorrect:

(@)  The resistance of an ideal ammeter is infinite

(b) resistance of an ideal ammeter is zero

(c)  The torque acting on a coil in uniform
magnetic field is maximum when its plate
is parallel to the field

(d)  The magnetic field is not uniform at the
centre of current carrying coil

aio: 7w ¥ A = A1 HYA Tea &

@ U 31eRl UHIeR o1 UfdRie 311d erat &l
(b) TP 31eRl UHieR &1 ufcRier [ 8rar 8l
© PSR AT ITAT S HTEOT 37ferBan T eran
gzﬁa?ﬁlﬁza?rmq@@m & B FHMIR
|
(d DSl & e U JabIg &F UHIHH T8l eIl & |
Ans- (@)
PeT-12 (difaedn
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Qi1

Q11

Ans-

Q12:

Q12:

Ans-

Q13:

Q13:

Ans-

Q14:

Q14:

Ans-

Q1s:

Q15:

Ans-

Magnetic effect of electric current was discovered
by:

(@  Fleming (b) Oersted

(c) Faraday (d) Ampere
faera e & Jadha yuTa & @i feam &
@ TR (b) 33

© =13 d TER

(b)

A proton enters a uniform magnetic field of 5T
with velocity 4x10” m/s at right angles to the
field. The magnetic force acting on the proton is
(Charge of Proton= 1.6x10™" C)

@ 32x10™N (b) 32x10"N
(© 23x10™N (d) 3.0x10"°N
U WIEHH 5T & U A Jabid & J Jar & &

ST AT 4x107 Hie/Adbs #1 Wi 9R @ aren
YADHIT T T § (AT BT HTARM = 1.6x10° O)

(b)
(d)

(@)
(c)

(b)

3.2x10"N
2.3x10™N

3.2x10™"N
3.0x10"°N

Two long parallel wires each carrying a current of
1 Ain the same direction, are placed 1m apart. The

force of attraction between them is
(@ 2x107N/m (b) 2x10“*N/m
()  1x107N/m (d) 4x107N/m

ST IR OR, G A e A gh E fem A1 A
IR yaTfed 8138 8, U ga /1 HIeX I G IV Y
HECCEiEEICAMELE
@  2x107N/m
©  1x107N/m

(a)

(b)
(d)

2x10“N/m
4x107N/m

The expression for Lorentz Force is

(@ F=qE (b) F=q(BxV)

() F=qlE+(VxB)] (d) F=[qE+(VxB)]
et B & fAy a1 @

@ F=qE (b)  F=q(BxV)

(0 F=qlE+(VxB)] (d)  F=[qE+H(VxB)]

(c)

The magnetic field at a point at a distance r from
the current carrying wire is proportional to

@ r b r

© 1 @ 3

gRTATE! aR A r G 91 fRua fee fig = Jadha &
HATTITA! YT @

(a) r b r

© 1 o

r r’
(d)
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Qi16: Which of the following equations represents
Biot-savart law?
~ oo ldl > poldlsin®
(@) dB = An rg (b) dB = ATt rQ
> > >
> _ﬂller _&Idlx'r
(o] S 2 (d dB PP
Qie: e & @ i a1 gieor are -amad Fag &1
ufaffera sxar #
_ o ldl > poldlsin®
(@ dB = r— (b) dB= A 713
> > —_ >
> Mo 1dlXr — Mo 1dl X7
(0 dB= i P (d dB= a2
Ans-  (d)
Q17: Dimensions of permeability is
(@ [MLT?A?] (b) [ MLT?A7]
(© [MLT*A? (d [MLT?A7]
Q172 YRl Sl faflg ga &
(@  [MLT?A?] (b)  [MLT?A7]
() [MLT'A?] (d) [MLT2A7]
Ans-  (a)
Q18: If the number of turns in a moving coil
galvanometer is increased its sensitivity:
(@ Increases
(b)  decreases
(c) remains the same
(d) may increase or decrease
Qis: Tfe TTfcaT PosH AedAdies F guTal Hi Fwa g6t
a‘law?ﬁs'aﬁaﬂﬂ%ﬁﬁm
(@) EIET‘IT
b Teard
© JEEATS
(d FgITUC ADAT
Ans- (@)
Q19: Unit of magnetic field is
(@ Wbm? (b) Wb/ m?
(© Wb (d Wb/m
Q19: YaHIT AT B 5HTE &
(@ Wbm? (b) Wb/ m?
(© Wb (d Wb/m
Ans- (b)
Q20: According to Ampere’s circuital law
@ §Bxdt =0 ®) §B.dl = py!
- - = = pgl
- o
(c)§3xd1_o (&) §B.dr =22
PefT-12 (ifadn

Q20:

Ans-

Q21:

Q21

Ans-

Q22:

Q22:

Ans-

Q23:

Q23:

Ans-

Q24:

Q24:

Ans-

Q2s:

TR & ufyadty fFog & 3rar

- = I
© §Bxdi=0 (d) § B.dr = %On—

(b)

When the ammeter is shunted,
range

(@ Increases

(b)
(c)
(d)

519 UHYeR & 2Te fopar STTar &, Y 39 ATq &Y Ja|T
Y FTIEAd aar g ?
@ dedrs

(0 dEEATe

(@)

its measuring

decreases
remains the same
may increase or decrease

gedr s
¢ OT uc gbdT &

(b)
(d)

An electron enters perpendicular to a uniform
magnetic field. The path of the electron will be :

(@  Circular (b) Parabolic
()  Linear (d) Spiral
U goiag [ UhHA YddId &7 & tirdad Ja2l bl
%l MacH &I 9 81T :
@ g (b) URAD
© 3w o It

(@)

Dimension of magnetic field is:

@ [ML°T?AY (b) [MLT?A?]
© [MLT*A?] (d) [MLT?A"]
qEHIg 47 HI fafla {7 8

@  [MLCT2A7] (b)  [MLT2A?]

© [MLT*A?] (d)  [MLT2A"]

(@)

What is the effect of increasing the number of
turns on magnetic field produced due to circular
coil

(@ Increases (b) decreases
() remainsthesame (d) none of these
& HRUT IUT JAHIT &aF TR B HT
TS 9 BT F9T Y19 UsaT @
@ dedrs (b) ®TEars
() dBIEATs (d) T A PIS 6!

(@)

Mention S.I. unit of magnetic field :
(@)  Gauss (b) Tesla

() Weber (d) None of these
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Q25 YADIT AT B S.1. THIE BT 3001 B
@ TH (b)  CFAT
© dR (d PIgAEr

Ans-  (b)

Q26: What is Lorentz force
(@) Force on a moving charge in a magnetic field
(b)  Force on a current carrying conductor in a

uniform magnetic field
(c)  Force on parallel current carrying conductors
(d) None of these
Q26 NG oo aaT §
(@ Iy &F T IAHH 37T UR §of
(b)  THIHM JdHIT &F H IRTATE! TTeich TR ol
(© HHIdR IRTETE dTeepl TR Tl
d FTTH A PISAE

Ans-  (a)

Q27: Acharge (q) is moving in a uniform magnetic field
(B) such that velocity (v) is parallel to B, then the
force acting on charge is:

(@) Zero (b) qvB
() qB/v (d)  None of these

Q27: U 3TARI (q) UhHATT YdHIT &4 (B) H 0 UBR Tid
& T61 & fop AT (v) B & AHHIGR &, @ 37Ta R i
& AT 9 &

(@ =3 (b) qvB
(© qB/v d TTH A BIE 6!

Ans-  (a)

Q28: A charge (q) is moving in a uniform magnetic
field (B) such that velocity (v) is perpendicular to
B, then the force acting on charge is :

(@) Zero (b) qvB
() qB/v (d) None of these

Q28: U HTA (q) UHHIT JdbIT &7 (B) ¥ 30 UBR 7
X 761 & 135 4T (v) B & o1arad 8, 9 31Ta3 W B1d B
T 9 &

(@ R (b) qvB
© qB/v d FTH A PIETE

Ans-  (b)

Q29: Two parallel conductors carrying current in the
same direction will
(@)  Attract each other
(b)  Repel each other
() Neither attract nor repel
(d  None of these

Q29: U 8l f& ¥ &RT yarfed &3 aTe & AHHIaR a1
@ TP A Pl ATHNd BT
(b) TP AR Pl [AHYUT HAT
(© AT SN o 3R & famyur B
d AN A PIg AEr

Ans-  (a)

PeT-12 (difaedn
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Q3o:

Q3o0:

Ans-

Q31

Q31:

Ans-

Q32:

Q32:

Ans-

Q33:

Q33:

Ans-

Q34:

Q34:

Ans-

Q35:

If the current through loop of a wire is tripled, its
magnetic moment will become:

(@) Half (b) Doubled

()  Fourtimes (d) Tripled

gfe feeet ar & o[g F yarfed e &1 = A e e
S0, AY $HPT Jab1g 3T 81 SAToT:

(@ 31 (b  TH[AT

(© TRIAT d dHTE

@

What is the use of Galvanometer:

(@)  To measure deflection when current is
passed in the circuit

(b)

(c)

To measure the potential difference
To measure Voltage

(d) None of these

TR &1 3uaT T @

@ ORIy T IR yaTed 8H W faaquT &1 J1o & f\y
(b) favgiaR &1 #TYA & fiy

(0 dicest ATYA & foiu

(d) STH A PS8!

(@)

Dimensions of magnetic moment are:

(@  [M°L2ToA] (b) [MLT?A?]
©  [MLTA?] (d)  [MLT?A"]
T gt B famg &

(@  [M°L2ToA] (b) [MLT2A7
©  [MLT*A7 (@ [MLT?A"]

(@)

S.I unit of magnetic moment is:

@ IT? b Am?
(@ IT (d Am?
BT HTYOT BT S| AHS &

@ 1T b)  Am2

© IT (d  Am?

(b)

Do magnetic field lines always form closed loops

(@ Yes (b) No

(c) Sometimes (d) None of these
T JGHIY F YWTY TR0 4 o[9 g7l &

@ & (b T8

(© ol @ A JHISTE

(@)

When a magnetic dipole is placed in a uniform
magnetic field, it will experience

(a)
(b)

A force but no torque

A torque but no force

FWMEIRA. — N IF-Te-3R T e RAawor ¥ (2024)
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Q35:

Ans-

(©) Aforce as well as a torque

(d) Neither a force nor a torque

51d U Jahid fGgd B Uss T Jabid a7 | 36T
SITaT &, @1 9% 3ud

@ TP oA oifch IS acf 30T &l

(b) e §oT JTEUT ich Pls e el

(© TSI 3R ATI & U g AT

(d T TA 3R T & I 3T

(b)

Subjective Question (fawafas wn |

Q1:
Ans:

Q1:

Q2:

Ans:

Q2:

What is meant by magnetic field give its SI unit

The space around a magnet or a current carrying
conductor in which its magnetic influence can be
experienced is called the magnetic field. Its Sl unit is
tesla.

Yqh1g & HT 41 374 8 2 3HBT I AHAS Tl |

fagd aRT yarfed g9 are OTeies b

THUTH BT T 50 38D T UHTd T 3FHd

%?W?W%W%IWSIW
|

What do you mean by magnetic field lines?
Mention the properties of magnetic field lines.

The magnetic field line is the path along which an
isolated north pole will tend to move if it is free to
do so.

Properties:-
(iIMagnetic field lines are closed continuous curves.

(ilThe tangent at any point of the magnetic lines
of force gives the direction of the magnetic field at
that point.

(iiilNo two magnetic lines of force can intersect each
other.

(iv) Magnetic lines of force are crowded in the region
of strong magnetic field.

YabIg &7 Y13l A 319 @41 9N 87 JE@H a7
@134 & 1ot fdfEu|

YgohIg &F 3QT 98 UY ¢ 51 1Y U gy 37
Wﬁmwﬁaﬁ'ﬂwaﬂﬁﬁﬁumﬂa%:{ &
T

(i) JIHTF & IQTY d< AR aeh 1T 8rdl 2l

(i &3 X131 & fopdt ofY foig or =i W@ 39 fag
QR FhIT &F BT f&=mm ard 8l

(iii) T Y T JGD T &F T U GER &I 78! dled! 8l
(iv) JEHTT & XGTY I q@bia &F § T 8l 8l

HeT-12 (ifahn

Q3:

Ans:

Qs:

Q4:

Ans:

Q4:

Qs:

Ans:

Qs:

Qeé:

Ans:

Qeé:

Q7:

Ans:

Qz:

Qs:

Ans:
FHMEIRA. — e IF-He-3R T e RFaRor ¥ (2024)

Which fields are produced by a moving charge?

A moving charge produces both magnetic field and
electric field.

TfEHTT 31133 RT BT A 89 39T 8 &2

U MIHT 37927 & GRT Jaebrd &7 37 fagd &7 aFt
3T EATE |

Which fields are produced by a charge at rest?
A charge at rest produces only an electric field.

feR IMANTRT B A AT 3TN &7
R 3773271 P R Had fag[d &7 IUTEare |

Which fields are produced by a current carrying
conductor?

A current carrying conductor
magnetic field

faera am yarfead @1 T TEe S TRT B A &
37T 81 §?

ERT UaTfed &1 dTed ITeich b gRT bl Jahig
%mm

produces only

Draw the magnetic field lines due to a current
carrying straight wire

Y

&RT Yd1fed 89 9| dIR & BRI T ax
@ﬁa"rﬁw’ 1 \ e

>0

@&ﬂ

Draw the magnetic field lines due to a current
carrying circular loop

g d

EIRTATE} GATHR 7[U & HRUT JAHIT &7 @10 Sy |

CP

State Maxwell’s right hand thumb rule.
If a conductor carrying current is imagine to be held

{38}




in the right hand such that the thumb points in the ~ Qio: TfETT T arew o fAf&Ul
direction of currentthen the tips of the curled fingers 3= 9TY 819 & 3115 37R Usai! a1 3nferal &I TR eidad
encircling the conductors will give the direction of feam3il 4 50 e & ety Sy asit 37fet < .
the magnetic field lines as shown in figure <°3'>T &I fazm & 3ﬂ'\’ &g 3Tl faera emr & form o
Sffil ST 81 AT 3T dToTeh R #HT aTed aet ebl TR
e I T |
Maxwell's Right Hand Thumb Rule
TMotion (Force)
Mt
Fiald
Qs HaHaAw & aTfe- 819 & 7S &1 g qasv |
I ?ng ;%I?gf m%% €TRT BT 221 ;j%ﬁ Qi1: Differentiate between Ammeter and Voltmeter.
%ﬁgﬁﬁmmmmaﬁﬁﬁméﬁﬁﬂw% Ans:
H feme T 8 Ammeter Voltmeter
Mawall's Risht Hand Thamb Rule 1. It is used to measure | L. It is used to measure
& electric current flowing | potential difference
= in an electrical circuit. between two points of
[ N an electrical circuit.

— P 2. A galvanometer can|2. A  galvanometer
be converted into an|can be  converted
ammeter by connecting | into a voltmeter by
a small resistance | connecting a large

Q9: What is the Lorentz force ? (called shunt) in parallel | resistance in series to
Ans:  The total force experienced by a charge moving with it the galvanometer.
inside the electric and magnetic fields is called 3.Itis always connected | 3.1t is always connected
Lorentz force.lt is given by : in series with an]in parallel with an
electrical circuit. electrical circuit.
F=gE+qvxB 4. Its resistance is very | 4. Its resistance is very
Fa o low. An ideal ammeter [ high. An ideal voltmeter
has zero resistance. has infinite resistance.
Qo:  TNGT I aT &7 —
IR Y 3R aBrT 4 & 3tk MRATT 3R gy s Q1 OFIeR 3R deerier St we Al
U U Sl Ic1 I AT 91 BT ST 8l TEFAUDR R
fe stret & Oritex At
— I T 1.3?4@311111111%@?1.%3@11%@
F=gE+qxB uftuy i yarfeq e | afay & e fagait
e pd gRT Bl 7Y & foeiy | g favarR araq &
Q10: State Fleming’s left hand rule ] &l
' . o 2. feft oo | 2fed fmmier &
Ans:  Stretch the thumb and first two fingers of the left Uler § sad | Aoh :
hand in mutually perpendicular directions, if the aﬁm il 316 miﬁq mﬁ U 3
f fin '%tp'npth dL! tion of m’ neti J® J 2 il
feld central finger in the direction of current then el (5 e e | dieerfier & afvafda
the thumb gives the direction of the force on th § I gfafdd | s w8
coidugtn;r gives the direction of the force on the 0T 51T THa B
3. 9% ¥ed fg[d gRuY | 3. 98 81 Uh
roton e & A1y AUflehd § 33T | URYY & ATY AHMHEIAR
BId1 &l EEEEGIE]
4. 3HPT A 98 | 4. THPT Ufae g
PH BIal 8l U 3Rl | 3tfges gar &l Us
37IeR o1 ufdrer R4 | 3Rl dleeHier
I &l gfaRTer 317 8l &l
BefT-12 (ifdedn FWEITA. — Te7 dF-F-3 Teard on:ed Reror ¥ (2024)
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Qi12:

What will be the work done by a magnetic field
on a moving charge ?

Ans. Zero, because the Lorentz force acting on a charge
is perpendicular to its velocity.

Q12 fordY feHT 31TaR1 R JaHTa &9 §RT fopar 1A arer
&1 g1 BT ?

IR T, FITSD 37T IR BTY B aTeAT dilNest §ef 3B ATl
& oddd &Il &l

Q13: A charged particle moves in an uniform magnetic
field with initial velocity. Give the shape of its
path in the following conditions :

(i) When it moves parallel to field,

(ii) Perpendicular to field,

(iii) Making an arbitrary angle with the direction of
the field.

Ans. (i) Straight line,

(ii) A circular path perpendicular to the plane of the
field,
(iii) Helix, whose axis is parallel to the field.

Qi3: U HTARTA $HUT U UM JaHIT &9 § gRfie an
& w1y goian 8 Fofafea Rafaal & g6 g &1
HHR A :

(i) 519 9% YahIg &9 & AR Ioid &,
(i) 579 TE JaHIT &7 & Faad Joidl &,
(iii) 579 9% YapIg &7 HI f&1 & |19 P07 7T 2

IR o) HIeh 3@,

(ii) & & Tl & ~IFgdd Ueh geildRR U,
(iii) &fcTer, f5TaepT 3781 YahTT &F B HHIR &l

Q14: A magnetic field cannot produce any change in
the speed of a charged particle. Why ?

Ans. Because the force acting on a charged particle in a
magnetic field is perpendicular to the direction of
motion of the charged particle.

Qu4: TSP Jah1g &7 HTART BT HY 71 & Br$ afvadT T8%
& AFbal &l ol ?

R U gy &7 3TATRI HUT Y i § hIg giRadd T8l
PR FhdT & Fifch Jabg & H HGRIT BT R S
B dTdl g1 AR HOT Y M hY &M & ofaad
BT 8l

Q15: State Biot Savart’s law.

Ans: Biot-Savart’s law:- The strength of magnetic field
(dB) at a point P due to the current element dl will
be dependent on,

PeT-12 (difaedn

dB =

In S.I. units, k=—
4x

() dBal
(i) dB o dl
(iii) dB a sin6
. 1
(iv) dBa—%
T
where, 0 is the angle between length of the current
element and line joining the element to point (p)
On combining

Idlsin@ i
sjn :>dB=kidlim9

3 r

[k = Proportionality constant]

£ where i is called permeability of free space.

up =4rnx 107 TA 'm

B=,Ll_n|d]s:nﬂ atid dﬁ=|.l_u!{d]xr}
4n 3

Q15:

dn T r

where p_ is the absolute permeability of the free space.
The direction of the magnetic field dB is perpendicular
—>

perpendicular to the plane containing vector dl and
>
vector r andis directed into the plane of paper.

Ay "rad &1 oy aarul

SIS T FUH:- TRTATE! 3TUiRT d| & HRUT fag P
QR GBI & (dB) BT ATHE A9 1R iR By,

()dB ol
(i) dB a dI
(iii) dB  sind
(iv) dBa—r
T
ST&f 0 ETRTATE 3TCiRT d 3R 7 ST BT HITE|

FHMEIRA. — e IF-He-3R T e RFaRor ¥ (2024)
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Qieé:

Ans:

Q16

Q17:

Ans:

Idlsin® ;
5;11 dB =k ldl_\:nﬂ

r r

dB =

|k = Proportionality constant]

In S.I. units, k=HE0
dn

where pg is called permeability of free space.

pg = 4x x 1077 TA lm

. dB =

o Mdising oo = Mo (ixr)
4n 2 dr P2

561 po I Had WU oI Yol URIT=IdT ed 2l

el qaehrg &9 dB @1 fexm 4 3R 7 A gad ad &
wrad et 3ﬂ?$m3r$aﬂﬁma?[3§:a?r3m
EERGAIGI

State Ampere’s circuital law.

Ampere’s Circuital Law: The line integral of magnetic
field induction B around any closed path in vacuum
isequalto pu, times the total current threading the
closed path,

. > >
l.e. fB.dl = pol

where, B is the magnetic field, dl is small element,

/o is the absolute permeability of free space and |
is the current.

: Uftaar &1 ufvadiy fFaa sarsy |

TR &1 gfyudi fFay: FAafa o fodt off s gy & ary
3R YahIY & YT B BT HHATD T UY H PHoIerRT ayTl

FRUE TRTEAT 1) & UHHA & SRT6R Il 8l

T j{-ﬁ.d-l): o STET, B YachId &1 &, dI 3Toaizrded &
Lo O I BT FRUE IR ar @ 3R | fagaemr 8l

How can a galvanometer be converted into an
ammeter? Calculate the effective resistance of
the ammeter.

A galvanometer is converted into an ammeter by
connecting a small resistance (called shunt) in
parallel with it.

- ———

D

Ammeter

Let G = Resistance of the galvanometer.
S = Resistance of the shunt.

I = Total current detected by the ammeter in the
circuit.

HeT-12 (ifahn
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I, = Current through the galvanometer at which full
deflection occurs in the galvanometer.

(1 - 1) = Remaining current flows through the shunt.

Since G and S are parallel, the potential difference
across them is the same.

1G = (I~ Ig)s

I
g=(—=2 )G
I_Ig

This is the required value of shunt resistance to
convert a galvanometer into an ammeter of range
O-L

Effective resistance of the ammeter: The total
effective resistance R, of the ammeter can be

written as:
1_G+Ss GS

1
- + = ——N =
Rt G 'S Gs WRet =77

fieaer & gHer ¥ foa ueRr ufafda foear s
HAhdT & PHICR BT U UfaRYer H1 morET Hif5gl

foreY regaTHier &1 THer o 3% AR Uh 37T
yfaRier (57 2Te wed &) wmar ufvafda fasar srar 8l

Seemogeenet

Ammeter

HHT P G =T THeR BT UfaRier &l
S= 9Tc o1 ufaRIe &l
1= URUY 1§ gHICR §RT 3Td Pl &R &

1,= TeaATHeR A UaTfed a8 oRT & 5 W freaArder o
quf fa&i 30 e &l

(1 - 1)= AT GRTIIC A 81 Yarfed sl 8l

%%?%SW % 59 HRUT 398 fayarR ff Ia=
|

g g THIeR B 0 - 1 TIEgER |1 & UHier § ufvafda
@ P Ty 39T 2T ufarIer &1 a1 Bl

UHICR BT UHTaT U1 : UHICR BT el THTdT UfaRie
R, o 0 YR A 71 517 HepelT &
1 _1.,1_G+S GS

—:—+—:— =
Ret G S Gs W Rett =7
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Q18: How can a galvanometer be converted into a

voltmeter? Calculate the effective resistance of
the voltmeter.

Ans: A galvanometer can be converted into a voltmeter
by connecting a large resistance in series to the
galvanometer

oo Vonmeter:
Ig :_ - R 1
A AW —R— B
| cemeeeeme- '
le Y -
Let G = resistance of the galvanometer.
R =resistance of the conductor connected in series
with the galvanometer.
I, = current through the galvanometer at which full
deflection occurs in the galvanometer.
V = the potential difference measured by the
voltmeter.
Now the potential difference between points A and
B can be represented as follows.
V =1,R +1,G
= (R+@)
sR+G= Il
g
= R = v G
Ig
It is the value of the required resistance that is
connected in series with the galvanometer to
convert it into a voltmeter of 0 -V volts.
The effective resistance of the voltmeter is given by
Rer= (R + G), which is very high.Thus voltmeter is a
high resistance device. The resistance of an ideal
voltmeter is infinite. A voltmeter is always connected
in parallel to the circuit.

Q18 UH fiAHier & dieedier o foa yor gfafda
foan 511 HehaT &2 iR &1 yuTdl yfaRier & o
Sl

IR o) feaafier & 9vi o1 ¥ Ue 3= ufeRg sisaw
g dieedier ¥ gfiafda fasar sar e |

oo Vonmeter:
Ig :_ B R 1
A AW : B
| cemeeeeme- '
" iy -
AT BT G =TreaieR &1 gfeRie 8
PefT-12 (ifadn
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Ans:

R= TTeaTex & uiien & Taf5id areies o1 ufare &l

1, = TegATHTeR A yarfed a8 onT & 5 R e
PUREREERERIGIE]

V = dTeeHIeR & gRT AT T favar<ii &l

aaAaﬂ?Bﬁgaﬁasqwﬁumﬁ?aﬁﬁﬂwﬁ
<211 31T THdT Bl

V =1,R+1,G

=L(R+@)
v

R+G=+
Ig

= R:l_G
TE 377G TR BT O & 5 feyTfiex & Avft

& T 31T STaT & 5 98 o -V dlee & dleeHier o
ufafdd &1 srar 8l

IeeHIeR BT YUTdT UTaRIEr : dloeH e ol THTdT Ufarer
B 9 ypR A f@T ST I & |

Rei= (R + G), 511 98 3 &Il &l

2 YR dlecHIcR Ueh 3o UfdR1e areil gfc 8l 3mmasf
dieeHIeR ol UfdR1er 371 eI 8l

oY aleeHier &1 A¢d UlRuy & FHTR HH H JaIf>d
fopaT STt 8l

Using Ampere’s circuital law, derive an expression
for the magnetic field along the axis of a current
carrying toroidal solenoid.

Toroid can be considered as a ring shaped closed
solenoid. The magnetic lines of force in a toroid
lie in the core of the toroid and are in the form of
concentric circles. Consider a toroid with n turns per
unit length in which a current is 1.Imagine a circle
of radius r inside the toroid.

(A} (8)

now

By symmetry, the magnetic field B in the coil is

—>

constant and is along the tangent of the path dl
> -->

Therefore, the angle 6 between B and dl is zero,

thus
> >
fB.dl = delcosO = del

= B%® Circumference of the circle of radius r.

> >
Or j[B.dl = B X 270 e (1)
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According to Ampere’s circuit law

f Bdl= 10 X net current enclosed by the circle of radius r
= 1, Xtotal number of turns x I

= !Jfo (Il X 27‘[1")1

Comparing equation (1) and (2) we get

Bxomr =po(nxom)l ®
B = ponl
If the total number of turns is N then N=n X 2nr
or n= i
7 onr
equation (3) It can be written that B = o

For any point inside the empty space surrounded
by toroid and outside the toroid, the magnetic field
B is zero because the net current enclosed in these
spaces is zero.

Uftoaz afyayty fFram &1 yai &3 g0, faea ammars
eRIssH UfATfAicT & 3781 & 31T a1y a7 &
oty st uTe 11

2RISS Ueh gl b HATT & URATIoTepT HI1 57T Febi 8
TRIES ¥ DIy a1 31U CIR1gs & URfer i 38 & 37R
HB<IT gt b FY F Bl B1Ufd SIS &rams H n WY
qTeT TRISS I HedAT HIfSY fHT gaTfed aRT1 |
TRIgS &b 31X r [T &b gl B BT HIAT |

(A} (8)

Hd
> >
fB.dl = delcose

P HHEY, HUSHT H
AT bl TRT 3T UR B, 3D HeA HIUT [ &, 38 UDR

> >
fBldl = delcosO = del

=B x r 3501 g fos afRfar

& B PAfRaa g 3k d

or fﬁ.dT= B X omr
TR & gy g9 & 3R
fﬁ.dT: wo % r F39T 3 g1 & TR 3R &7
= o X i W b HBAT x |
= }lo(n X 27Ir)l
FHIHROT (1) 3R @) ¥ TEAT A R

Q20:

Ans:

Q20:

Q21:

Ans:

B X 21r = o (n X 270 )1

B = ponl
gfe o WAl b IRATN B d

N=n X 2mtr

N

- 2nr
oNI
IHIHROT (3) B foAaT 57T ThelT & B=51

TRISS & 31} Rl R 1 {1 fog UR U1 ER1gs &
TER JHHIY & B [ BT & Fifd

g1 T H ufvad (enclosed) URUTTHY &RT =T 81l &1

gl n

What is the use of a Galvanometer?
Uses of Galvanometer

(i) It is used to detect electric current in a circuit, (e.g
in Wheatstone bridge )

(ii) It is used as an ammeter by using a low resistance
across it.

(iii) It is used as a voltmeter by using a high resistance
in series with it,

(iv) It is used as an Ohm meter by making special
arrangements.

fterdawier &1 T Iuam E?
ffeTd=THYex & 3TN (Uses of Galvanometer)

(i) TR 3UTIT fpadt ufay ¥ g1 1 IufRifa 3i1a H
$W§TQT3FI?|T%,3€IBQU S eflew A %(Wheatstone
bridge)

(ii) TP 3TR-UR HH UTARIEl BT YT b 3TdHT UHICT
& ¥ ¥ v foRuT ST B

(iii) 3T FAMTR TTARTET DT STDH JUT oHH A YT dich
ZTDI dTeeHICR & U H U fopat SiTdT B

(iv) a9 g€l b STHT 3TMHHIE (Ohm meter) & €T H
AT R ST 81

Derive an expression for the torque on a
rectangular coil of area A carrying a current |
placed in a magnetic field B. The angle between
the direction of B and the vector perpendicular to
the plane of the coil is 6.

Consider a rectangular conducting loop (ABCD) of
lengthl and breadth b placed in a uniform magnetic
field B. Let I be the current flowing in the loop in
anticlockwise direction. Let 8 be the angle between
the normal (n) of the plane of the loop and the
magnetic field B Fig(B) which shows the magnified
top view of arm AD of the loop ABCD.

FWMEIRA. — N IF-Te-3R T e RAawor ¥ (2024)
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J‘ "H )
L
T

]
A}

We know, force acting on a conductor of length |
carrying current I in the magnetic field is given by

F=1(7xB)
.. Force acting on the arm AB of the loop

FL=1(TXB) )

Direction of I is perpendicular to the length of
arm AB and directed outward of the sheet of paper
(Fleming'’s left hand rule).

Similarly, the force acting on the arm CD of the loop
is =1(7xB) i)

13; is perpendicular to the length of arm CD and is
directed inside the sheet of the paper (Fleming’s left
hand rule)

Force acting on the arm BC and force acting on
the arm DA of the loop are equal, opposite and act
along the same line, hence they cancel each other

as shown in Fig (C). Therefore, only two forces E

and F, act on the loop. F; and F, forma couple
and try to rotate the loop anticlockwise.

The r_rlagnitude of the torque (¢) due to forces }_TI
and F» is given by
T = Magnitude of the either force x lever arm
= F X DN
=|1(7xB)|* DN
=1(Bsin90") X bsin 6
©=1(B)bsin 6
Since (/b) = A= Area of the loop
.. T=IABsin®

If there are N turns in the loop, then the net torque
acting on the loop is

T = NIAB sin6 = MBsin8

where M = NIA= The magnetic dipole moment of
Current carrying loop with N turns.

B g &9 ¥ f&ra | armardl A &9%@ qret
HATBR & fU a1 31y &1 st fead
HIf5101 B H1 {21 31k Husal & a0 & waad afeen
SHeA DT B

JrIhIT & W IRTIATEN §[d UR §o1 3ATET (Torque on a

Rectangular Current Loop in a Uniform Magnetic Field)

HeT-12 (ifahn

“F IE/ C

(A)

U U WHH G 89 B N | oeTg aT b digd
BT U HAAIPR Aleicd od AT 8l o0 H yarfed
eTRT aTHTa feer ¥ 31 & B qUT o[d & et b
37T B AT PHIUT O T 8| 7 ABCD &bl 31T AD
o1 rafeid ¥u a7 @ geRid fosar man &1 &9 s
g I Jbg &F X ATeieh BT / TiTg H gRT | YdTE &
HIRUT BTAR Tl

F=1(7xB)

- TA BT AB T R BTRATA, FL = U7X B) ool

F 1 feRT AB H31T BT oIwalTS & cTraiae] T BITST bl
2flc & aTex 1 3TR B1cll & (G 511 B §TU 814 T FHuH &
AW |

1 UBR o]U bl Y311 CD TR bR acf

F2=1H(TXB) i

F, 31T CD 3 1a ] 81T & 3R 11T & ot b X
3R &I 8 (G THT S 10 819 Bl 9 & 3R]

BC UR HTURd §ai 31T DA W P §c1 A,

37 FH 3GT & A B BT &, 59 YPR I

w-?ﬁaﬁﬁ?ﬁaﬂéﬁ%ﬂwaﬁﬁﬁaSﬁaﬁm
7% |

F, 31R F, Ueb qr a7l & 37R o0 &1 arHTad gy ol
TR AR & | F, 3R F, 61 & BROT o aTel a6
HTEf (p) ST UfvHToT feaT 571 Hepe B

T = feT oft et 7 e X Sfaw e
=F X DN

=[1(7xB)|* N
=1(Bsin90") X bsin O
7 =1(IB)bsin 0
WIB (|b) = A= 7U BT &THA
T =IABsin®
ﬁFﬁNﬁﬁ,mwwmﬁﬁwmmmm
6T

T = NIAB sin@ = MBsin©

5781 M = NIA= N U aTil ERT aT8] 7d &bl T hid feo
T Bl « &
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Q22: Derive an expression for the force acting on a

Ans:

HeT-12 (ifahn

current carrying conductor placed in a uniform
magnetic field.Name the rule which gives the
direction of the force. Write the condition for
which this force will have maximum and minimum
value

A current carrying conductor contains a large
number of free electrons. These electrons move
with drift velocity Y in a direction opposite to
the direction of conventional current flowing in
the conductor. An electron moving in a uniform
magnetic field experiences a deflecting force which
is transmitted to the conductor.

Consider a conductor of length / carrying a current

I placed in a uniform magnetic field B as shown in
figure.

Let n = Number of free electrons per unit volume of
the conductor.

A = Area of cross-section of the conductor.

Magnetic Lorentz force acting on an electron,

-

fm="— e(:X ]_3))

acting perpendicular to the plane containing T and
>
B

-

Fm

os2)

<!

(B)

Now consider a small element of length dl of the
given conductor.

Number of electrons in the small element = n x
volume of the element=nAdlI

. Magnetic Lorentz Force experienced by the
element,

dl

*_
P =—"

dt

dFn = (nAdD) T = nAdl[—e(¥ % B)] == nAedi(7 x B)
0

(Since HI is in a

But drift velocity, 5:—%

Q22:

(A5 )

direction opposite to Y )and (NAd) e = dg where
dq is the charge on the small element.

e VR W R

~. dFm dq(dt XB) 4 (dxB)

- dFm = 1(a X B)
Since conductor is made of large number of such
elements, therefore, total force experienced by the
conductor is given by,

Fr=[dFn= [IdxB)or F, =1(TxB)

Direction of 1?; is perpendicular to the plane

containing B and dl and can be determined by
using Fleming’s Left Hand Rule.

Condition for minimum Force:

If 6=00r180° F_=0.It means the current carrying
conductor experiences noforce when placed parallel
or anti-parallel to the direction of the magnetic field.

Condition for maximum Force:

If 6 = 90° F = BIl. It means, a current carrying
conductor placed at right angle to the uniform
magnetic field experiences maximum force.

UHHAT JaHId &7 H 7 TRTATE] T IR BT B3
dTel 961 & [0 U oA5Tb cad HIfa10l 34 fAad &1
I FATSU 511 9 DI & Jaran 81 a8 Rufa ey
5 fu 56 oo &1 31faman 37k g=aq o= &l
U IRTATE! IToieh H d31 AT & Had geiae - 8ld &1 3
Tolare 4 ATeih H UdTied & HaeT grR1 &I fam
& faodid 3rqare an v A M B &l U A g
& 1 TIGHT Ueh Seide i Ueh fadiueh ao7 ol 31d
AT 5T ATeich bl RITIA 81 37T 8l

fopal) Ty TP &F B fRud | @S & 9T R
IR X & ST o o o R@rar mar 21 | o s
YaIfEd &R 1 &

HHAT ST n =dTeAD B Ufd $blg AT H Hard seidei~d
Y FAT |

A =TToTeh & 3T]URY PIC BT aTh|

ot SeTere T TR BTURA JRIDIT o151 I,

-

fm="— e(:)( 1_3))

T ., I TRl v 3R B & aot & oivaad grel & st
& o o femmarman g |
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Ans:

14

Ral
3

ool

<

(B)

379 dI FIHETS &b fopaft 3T TeT UR fagR e &l

3TUTRT H Soiae =T ol IRAT = n x 379121 BT 3710 =
nAdl|

- 3TTIRT UR W7 ITAT Grieh!d d1R-T §e,

dFm = (nAdl) T = nAdl[—e(3 x B)] == nacdi(y x B

[NIGGEIRCIEE:US %’:—E(ﬁ[ﬁﬁ dl, v & faudia feem
L) dt

3R (nAdl) e = dg ST8T B T TR 3TTALT 2
— E - :d_q — >
- dFm dq(thB) 3 (A xB)
< dFm = 1(d/ X B)
S D 38 TR B HU12N Dl asf IAT I fea=

AT &, 37 ITeTh GIRT 3174 T a1 Hof 9 33 UBR
fearsTan &,

Fu=[dFn= [IdTxB)or F, =1(TxB)

F, BT B 37k dl & a0 & oaad eI £ quTsy
qﬁﬁﬂas%‘q’rtr &Y & 0T o1 3uaT avas Fearffya fosar
STHBATE |

YATH § & U et

gfe 6 =0°UT180°, F_= 0.39PT 374 & fh eRTaTE! areics
T IGhIT & bl [T & FHIAR a1 fausda feer &
3G IR DS g TEl T Bl

3i1ferepeH ge1 & AU 2reh:
gfe 0 = 90°, F, = Bl BT Y &, U AHMH Jaeh1d &

i

P FHHIUT UR RGT T RTATE! ITedas 3TfErdhdd § ol
HHd AT 8l

State Biot Savart’s law. Derive an expression for
magnetic field strength B at a point P due to
current flowing through a straight conductor.

Biot-Savart’s law:- The strength of magnetic field

(dB) at a point P due to the current element dl will
be dependent on,

HeT-12 (ifahn

(i)dB ol

(ii) dB o dl

(iii) dB o sinf
: 1

(iv) dBa r2

)

where, 0 is the angle between length of the current
element and line joining the element to point (p)

On combining

Idlsin® 3
-,::n - dB=kldl:s_:nH

r r

dB =

[k = Proportionality constant]

In S.1. units, k=0
4n

where p, is called permeability of free space.

o =4mx 1077 TA'm

ixr)

3

- dB:l-lildls.;n[-} s dE:::—U!
7 r

n T

where |, is the absolute permeability of the free
space. The direction of the magnetic field dB is
perpend_i)cular perpendigylarto the plane containing
vector dl and vector r and is directed into the
plane of paper.

Magnetic field due to infinitely long straight wire
carrying current using Biot Savart’s law

Consider a long straight wire AB carrying current
I. Let P be the point at a distance x from the wire,
where the magneticfield is to be calculated.Consider
a small current element of length dl at distance |
from the centre of wire. Let r be the distance of a
point P from the current element.

Ar‘
R

| T

L ~5 8
Ii“" 1 - - a

-

. 4 ¢_--;’

— = -

di C /,’

I 2

B
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According to Biot Savart’s law, magnetic field at
point P due to small element of the wire is given by

_ Mo Idl sin ¢
4 P

_ 1
orl—xtan@

dl = xsec’ 6d0
Substitution the values of equations (ii), (iii) and (iv)

in equation (i), we get

10 1 (xsec’d6)cos 0

dB =

4r (X2/ cos” 0)
Or, dB = Z—OM .......................... (v)
T X

Magnetic field due to the whole conductor AB can
be calculated by integrating equation (v) within the
limit from -6, to 6,.

02 I 0,

B= /dB:ZLfcosedO
X
-0, o
_ !JOI[. 6]92 \ !J‘()I[‘ 0, — s (_ )]

B= 4TX S -0 — Amx S Ug sin el

I
B= %[Sin 0, tsin 92] ( sin<—91> =—sin 91)

If the straight wire is infinitely long, then 8, to 6, are
taken as 7 /2, then above equation becomes

nol g d pol
= i e ) = (T +
B AT (bm B + sin B} ) drix (I+1)

()

Here, the direction of magnetic field at point P will
be perpendicular to the plane containing vector

and vector ﬁ and vector T is directed into the
plane of paper.

A A1ad &1 FHaw qamy| e @i a@e | vartea
€T & HRUT fdg P U3 Yah1d &7 1 Yaoidl1 B & AU
5T gcqd HIfA0I

MAT-ATaE I a9 IRTETE! 12T dl & HRUT fag P
QR DI & (dB) T AT (7 1R iR pafy,

(i)dB ol

(ii) dB o dI
(iii) dB o sinf

(iv) dBozl}—2

78T 6, TRTATEY 37912l @ 31R 7 ST BIBITE |
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In S.I. units, k_d_

Idlsing

YIS B TR

= dB=k idls_:nﬂ

: [k = Proportionality constant]
i o

] where i, is called permeability of free space.

uy =4nx 107 TAm

L dB=

_Li_nldlsin(-} and dﬁ=u_ui{d1w‘r}

i g dn r

STET i, T o W 1 guf TR Hed 2l

wmmdsa’?fﬁmmaﬂ? _J Sluld
Eaq st 3ﬂ?$m3r$aﬁﬁmaﬁ3§§a%3ﬂ?
ECRGRSGIE

I RTATE R & HRUT T &9 : oid Y TR AB
H yqTied &RT | &l Hed-T | TR W a G R U

Pﬁﬁvaﬂwm&mméldlm
ﬁg}k_ﬂ ERTATET 3TCURT bl BTl hIfsIg] ERTaTel

Ui b Aen fdg C A r X W fog P AIf3TI
Ar 3
| M
\‘\\. 1]1
E H X — 10 =
* 30’_,-*;"d
Fd & P
1 A
gb’
§Tae A1ac & 90 & AR, gRETE IR & 36911
(BT T ) B HRUT fag P R Jahig &7 fearsrare |
:&Idlsimb i
e 2 e— (i)
HABIOT AT & 2 POCH,
sing = % =cos0  e— (ii)
T
p— X e
S — (iii)
_ 1 _
tane—;orl—xtane
dl = XSGC2 0d0 eeeee——— (iv)

FHIBROT G5, (i) 371 (v) & AT DT FHIHIOT (i) H @ W
T U &
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Ans:

10 I(x sec’ df)cos 0

dB = 4 (X2/ cos” 0)
Or, dB = Z—OM ....................................... (v)
T X

HYUT TTeAh (AB) b PRUT YGehIY & bl U HHIHUT
) P HTHET -01 02 Th b YT TopaT 1T JabaT B

02

02
I
B= de=—”° fcosede
4mx

-0, -
I I
B= Z;;X [sin 0%, = %[Sin 0, — sin(—0,)]
I
B= %[Sin 0, tsin 62] ( sin(—f)l) =—sin 91)

e I dR 379 o418 HI eI a1 01 3R 62 Y 7 /2fear
STTAT &, 91 IR JHIHRUT a9 ST & |

LloI(_ T _l>:#01
47mx +siny

Ho
mqa%guﬂgdsﬁﬁ%n d 3R 7 AgH A B

WEad el 37k B & I ¥ aiead 3R df 3R
EERGEGIE]

B = (I+1)

Derive an expression for magnetic field strength
B at a point P lying on the axis of a current
carrying circular loop. Also find a magnetic field
at the centre of a current carrying circular loop.

dB cos U‘_ = L‘ 7

g/t B
|

|
]
-JIdB sin U
1
1
1

Let P be the point on the axis of a circular loop of
radius R carrying current 1. The distance of P from
the centre of loop is x. Let XY be a small element of
length dl at a distance r from point P._)Every current
element is perpendicular to vector r . According
to Biot-Savart’s law, magnetic field due to a small
element XY at point P is

1o Idlsin ¢ .
dB = Am T — (i)
Since ¢=90° therefore equation (i) can be written as
. 0
_ Mo Idlsin90 _ Mo Idl ..
dB Art rQ ATt rg .................... (ii)

The direction of I]Q is perpendig}ular to the plane
formed by vector dl and vector r and is along PL
which is perpendicular to PC

HeT-12 (ifahn

Q24:

Resolving dB into two components:

(i) dBcosB, which is perpendicular to the axis of the
coil.

(i) dB sin®, which is along the axis of the coil and
away from the centre of the coil.

As the coil is symmetrical about its axis so every
element of length dlhas another equal and opposite
element on the circular loop.For example element
XY has equal and opposite element XY'.The
perpendicular components of the magnetic field
due to these elements being equal and opposite
cancel each other. Hence the total contribution of
perpendicular components of the magnetic field
(i.e. dBcosh) to the net magnetic field zero.

On the other hand, dB sin® component of
magnetic field due to each element of the loop is
directed in the same direction. Therefore magnetic
field at point P due to the whole loop is equal to the
sum of dB sin® components of magnetic field due to
each element

i.e.
B:ZstmeorB:desmeorB:fi‘:(ﬁl in 6 (Using eqn. (i)
_ Mosin 6 X 271R
4mr’
sine—ﬁ B= uol R2mR
( >2”IR but r = yR*+ x°
_ o omR’

3
4 (R2+X2)2
If the coil has N turns, then magnetic field due to the

coil at point P becomes, ,
B' =B = N X Mo 27tIR

Ho ' R’

Magnetic field at the centre of the coil can be
determined by putting x =0 in the above equation.

Mo 21 NI
4t R

ERTATE! JRTHR o[d & 374 R &y fig p uv gadbra
&7 $1 diadt B & fAU U 51 ofeay Hifsgl fout
gRTATE! JABR qd F e W Y abra &7
Hifsl

Bl:
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dB cos U‘— ' Is <

gl B

dB sin U

AR & 3TeT12T (BIC dd ) XY & HIROT P UR YahIy
aF fear sTar g | s

_ po Idlsin¢
dB = — 7

b ¢ = , safery Ffia=oT () @ [ a0s A for s
Hbel &

_ 1o Idlsin90” _ o Idl i
AT rQ AT 1‘2 .............. 1
B dfRm a 3R 7 SaA S Ead EIARPL B

2 ® ¥ PC HEIT | dB P TP F fufsa
HEHTR -

dB

(i) dBcosB, 31T 74 & 378 & vigdd &l
(ii) dB sin®, 31T U & 31&1 & fEM 7 &g A R B

Yfh o0 3791 378 & IRT 3R AHHA I&dT 8, gAfeiy
dl TS BT YAD ERIETET 31T BT U IqH 3R
foURa 37Utz BT 81 3TeRvT & U 3TwaiT XY &I
A 3R AU AeTiT XY 81 §7 37Ti2T & BRI
YaHIY &F & 19dd I dBcosd SR1&R 3R faudid e
P PBRUT Ueb gaR P AR R <l BIBRUT JaH1T &
P TeH dBcos® IJHT 3TR faudid fezm & & yas gxrx &
fRE e & safeU Jahiy &5 & eiddd gl @
dBcos6) BT [G8 Yaeh1d & H el FIMe [ 81T 8l
TR 3R, 70 B A YiRT b DRUT Fehiyd & Pl
stineaEqﬁqwﬁﬁ%nﬁﬁéﬁmmélsﬂﬁv

$$Wﬁgpw' &9 dBsin@ & TTHI

& SRIER BT 8l 37

1dl
B= Zstine orB= desine or B= f F:) 7 sin 0 (using eqn. ..... (ii))
nr
Isin 0
B BV f dl
4mr

B = 1osin 6 X 2nR,

4’
I
Sine:&_..B:%'m
T 4r T
2
4T T
_po 2mIR’
B e, oo
(R*+x)?
gfe &u H N O &, A1 HUsell & BRUT fag P R Iy
A ETE, IR
B =B = N x AL 2R

A (R2+X2)%
o R2

B =~ NI~
4 T (RQ""XZ)A
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Q25:

Ans:

U & dg H GrIhId & T 3URIT HHIGRUT H x = 0
TG 3T fopaT 511 bl 8l

_ 1o 21 NI

C4n R

State and explain Ampere’s circuital law. Obtain
an expression for the magnetic field along the
axis of a current carrying solenoid of length L and
having N numbers of turns.

1

Ampere’s Circuital Law: The line integral of magnetic
field induction B around any closed path in vacuum
is equal to o times the total current threading the
closed path,

e fﬁ-dﬁ ol
where, B is the magnetic field, dl is small element,

o is the absolute permeability of free space and 7/
is the current.

Solenoid: A solenoid is a closely wound helix of
insulated copper wire. Magnetic field inside the
solenoid is almost uniform, strong and directed
along the axis of the solenoid.The magnetic field
outside a very long solenoid is very weak and can
be neglected.

Solenal

=3

Consider a very long solenoid having n turns per
unit length of solenoid.Let current / be flowing
through the solenoid.Let P be a point well within
the solenoid.Consider any rectangular loop ABCD
passing through point P as shown in figure.

Line integral of magnetic field across the loop ABCD,

A

B c D
B~dl:[B~dl+fB~dl+/B-dl+fB- [
B c

D

=

B is perpendicular to path BC and AD ie. angle
between B and d is 90° for these paths.

c A
> 97 —> —>7 0 _
B-d= | B-dl= | Bdlcos90 =0

B D
Since path CD is outside the solenoid, where B is

taken as zero,
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D

so, [ B d_l)= 0
C . . > > . .
For path AB, the direction of d/ and B is sameie.0= 0.

Hence equation (i) becomes

B B B

f_B)~d_l)=fl_3)~d_l):[Bdlcose=/bdl
A A A
B

del:B[dl

A

B
f§5= Bl(.'. /dl:total length of path AB=Z>
A

According to Ampere’s circuital law,

f5-d

= 1o X net current enclosed by loop ABCD

( Bis uniform)

= o X number of turns in the loop ABCD X I = ponil

Comparing eq (ii) and (iii), We get
Bl = ponll

B = ponl

Where n=N// = numbers of turn per unit length.
N= Total numbers of turns of solenoid

and / = length of solenoid.

I.L()NI

So B= ]

LEEIHYEOCIE
ax

& fU o151 UTet oY afe gum gl oY {aAT N 2
TR &1 uRudy fFgm: fFAata o foat ot s gy w Ay
3R YhTT & YT B T FHTDH A TY H HAelRT duT
RO TR ( 120 ) & O & aRTeR &1l 81

Bic j{_B)-d7= o1 STET, B aeTT & & dI 3TTier e
&, po Ta U BT FRU qRTdT & 3R 1 fagdamr 2l

gt ufrfas & dTe & R &l qIRIaT
J feueT g311 pUsd &l P 3R T &
T A, Aeiga 3R afArfeer H Rt & Ay
fAEfRTa 811 81 98d oid uRATfeahT & qTex qahid &
§d BHIR BT & 3T 7 3Uferd fosar s adwar 2

FEd oI UiRATorepT UR faaR &1 I3 ufyanfaesT
ﬁqﬁwmﬁnﬂﬁélmﬁﬂﬁn%qﬁqﬁw
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T gRT 7 9aTEd 81 & &l 77 50 6 p ufmfaer &

fiar U fag Bl {5 Y +ff 3madTeeR o ABCD R faaR

?sﬁﬁg 81 TRl & 5141 o T i fegmar man
|

B.-dl= dezcos90° =0

OJ\‘Q
=1
&y

I
b\za;

fes gy CD ufTftest & aTex & 5167 B 0 & ¥
foran sTraT 2,

swﬁvacF

WABaﬁﬁU 4 3R B aamdsraiae=o.
sTfeIy IHIHIOT () ST 3T &

B B B

f_B)~d_l)=[_B)~d_l):delcose=fbdl
A A A
B

B~dl=del

A

B
f§5= Bl(.'. fdl:total length of path ABZZ)
A

(1)

( Bis uniform)

VTR & ufuefig 99 & 319R,
f5.d
= po X net current enclosed by loop ABCD

= o X number of turns in the loop ABCD X I = ponil

(ii) 371 (iii) T T B W, T T8 Ut
Bl = ponll

B = ponl
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Ans:

ST8T n=N// = Ufc 3PTS T1aTS | FHTAT bl 2T |
N = GRATIcTehT & EHTAT T et AT

3R 1 = uRATToiepT BT TTaTS |

safaU

B = |J.olNI

Derive an expression for the force per unit length
between two long straight parallel conductors
carrying current in the same direction and hence
define the unit of current. Is this force attractive
or repulsive?

Consider two infinitely long parallel conductors
carrying currents |, and I, in the same direction .Let
r be the perpendicular distance between the two
conductors.The current |, in the conductor (1) produces
a magnetic field around it as shown in Figure.

o 3 :
D @

U u
—r—
L]

The magnetic field at any point on the conductor (2)
due to current I, in conductor (1) is given by
_ Po

- (1)
T A

The direction of B, , with reference to conductor (2)
is perpendicular to the plane of the conductor and is
directed vertically downward (i.e. into the plane).

We know, a current carrying conductor of length
| placed at right angle to the magnetic field (B)
experiences a force, which is given by

F=IBI

Therefore, force experienced per unit length of
conductor (2) in the magnetic field B, is given by

F,=B,I,x1=B,1,

From equation (1),

- ﬂ(%) L= ﬂ( 201, )
24\ r )P Aax\ o

Applying Fleming’s left hand rule to conductor (2),
the direction of F, is in the plane of the conductors
directed towards conductor (1).

Similarly, the force experienced per unit length
of conductor (1) in the magnetic field (B,) due to e
current carrying conductor (2) is given by
_ L(ﬂ)
4 r
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Applying Fleming’s left hand rule to conductor (1),
the direction of F,, lies in the plane of the conductors
and is directed towards conductor (2).

Since F, and F, are equal and opposite, so these
forces pull the two conductors towards each
other. Hence, we conclude that two long parallel
conductors carrying currents in the same direction
attract each other.

Similarly, it can be said that two long parallel current
carrying conductors carrying current in opposite

directions repel each other.
Definition of ampere

Force experienced per metre length of conductor
by two parallel infinitely long straight conductors
carrying currents land Iz is given by

— Mo

_ 2111 -1
A <_r )Nm

if I,=1,=1ampereandr=1m, then

_Amx107 2X1X]

47 1
Ampere is that current which if maintained in
two infinitely long parallel conductors of negligible
cross-sectional area separated by 1 metre in vacuum
causes a force of 2 x 107N on each metre of the
other wire.

21 TR W THAETR TH & ¥ aR1aTe) arde! &
e Ui 318 (TS U3 771 aTel 9o bl SAsTeb ffead
HIFTY 3117 3117 a1 B 3h1E BT ufvvfa Hf5gl aF
I THYS & a1 Ufdh i ?

€] Q1 311 TaITS & AHHI=R aTee], 5 1, 37R 1.,
ETRTY T fE21 ¥ 98 36T §, B Heu1 HIU |

F =92%X10 Nm '

Fa @R' F
]
|T ®h

b

U u
—r—
L]

HHET &1 r ST IToiehl & AeF @ad Gl 8l &R |,
PHROT ATAD (1) P IRT RPB JHIg & 30T
oAb (1) H |, TTRT & BRUT AT (2) b fopT 1
3T DI & 3 UbR &l STcll &l

Ko

- %)

T AN
T (2) B HIUET B, BT fER0T ATeAD (2) & Tl b oirgac]
Bt 8 31k Heafer i o1 3R et Bl 79 I B,

DI & P oTrdc I GRIEE Iioicd TR g 37
bR &1 51T 8l

|

fiC

=7}
BT 8l
IEE-eK

F=IBI

AT JrIchIg &5 B, H ATl b (2) BT Ufd SbTe oirdlg IR
T 9T 91 59 YHPR T <1 37T gbel! &l
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Ans:

Fa=Bil n 1=8T;
FHIHIOT (1) A,

_ Mo (25, _ o (20D .
F 47_[_( , >12 47T< r ) ................................ (ii)

TAD (2) TR FATHT &6 970 819 & a7 H I A F, Hr
fEo1 TTeiah (1) T 31R & | 3T X8, RIS I (2) B
HRUT DI &F B, T I (1) DI Ufd SPhTs o1HaTs TR
T 9T 91 59 YHBR T <1 311 gbelt &l

_ Mo (2hD

= 471'< r )

TS (1) TR FATHTT & §TY 819 P 799 & v 3 F, B

TR AT (2) Y 3R Bl 8l <fb F, TUT F, FHMH dYT

faud &, 37 4 901 aHI ITeiehl Bl Ub g I 3R
MG

= ey Fdhaar @ f al @9 AR aRTaTe!

ITeieh (58 A &1 H oRIY €1, Ueh GIR &bl HATh N

A El

g UBR A, Y8 Hel 31 Adhd] & fob &l 7 FHHIR

ERTATE] ATeAh 58 gRT fausid f&=m & 81 geb gaR bl
ufdeiid o 8l

pitoaR &t gfyarar
[, TUT 1, &RT & I ) 37 =TS P & FHAETR

ITAD! & GRT AT D Ufd Hiex ol U @I areT
67 ST USRI <1 ST Abd!

_ o 2nI 4

P o225
gfel, =1, =10fR 3R r =1 mA dq

-7
F= 4“2730 x QX}“ =2%10 'Nm
T UBR, UP U 98 gR1 8 5T Hafq o 1 fier hr gt
m@ww&mmﬂmmas
AR | o gaTiéd 811 IR 3193 § Uh gar R
&1 Ufed Hier =18 WR 2 X 107 NI 3797 Bl &l

Describe the principle construction and working
of a moving coil galvanometer. How can its
sensitivity be increased? What is the use of a
radial magnetic field?

Moving Coil Galvanometer is an electric device
used to measure or detect small electric current in
the electric circuit.

Principle: The moving coil galvanometer works on
the principle that when a current carrying loop or coil
is placed in a uniform magnetic field,it experiences
torque.

Construction: It consists of a coil which is wound on
anon-metallic frame. The coil is suspended between
the two poles of a permanent magnet which are
cylindrical in shape. The coil is suspended by a
hair-like spiral spring which acts as a path for the
current to the coil also. The terminals T1 and T2 of
the galvanometer are connected to the ends of the
coil. The spring exerts a very small restoring couple
on the coil. A piece of soft iron is placed within the
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frame of the coil. A plane circular mirror is attached
below the pointer to note the deflection of the coil
using scale arrangement.

Scale

/_’;m\'.\l‘.u;l‘uu'ﬂu‘i;;ax.
¥ o>
St iron

| Suolt aron
| D B e — I =
[ i
Spring || y O i
o -—
s - L 4
BT e T
P TR IS T
|
| '-]:3-’ | wil
agnet T LB}

Let B = Intensity of magnetic field
1= Current flowing through the coil
| = Length of coil

b = Breadth of the coil

(I'x b) = A =Area of the coil

N = Number of turns in the coil
Principle

When current flows through the coil, it experiences
a torque, which is given by

T =NIAB sinf

Where 8 is the angle made by the normal to the
plane of the coil with the direction of the magnetic
field. If this angle is 90° then sinB = sin 90° = 1. It
is possible when cylindrical poles of permanent
magnet are used which produce radial magnetic
field shown in figure

Then T = NIAB .. (M
This torque is known as the deflecting torque.

As the coil gets deflected, the spring is twisted
and a restoring torque is developed in it. If k is the
restoring torque per unit twist then the restoring
torque for the deflection a is given by

For equilibrium of the coil, Deflecting torque =
Restoring torque

ie. NIAB= ko
ka
I'="Nap
1= Ga
ok
G = NaB
I« a

Where G is called galvanometer constant.

Thus, deflection of the coil is directly proportional
to the current flowing through it. Hence we can use
a linear scale in the galvanometer to detect the
current in the circuit
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Use of Radial Magnetic Field in Moving Coil
Galvanometer

Aradial magnetic field is generated by the cylindrical
poles of the permanent magnet of the galvanometer
and is always parallel to the plane of the coil . The
torque produced in the galvanometer coil is given
by T = NIABsin®, throughout the rotation of the coil.

For a radial magnetic field, the angle between the
normal to the plane of the loop and the magnetic
field will be 8 =90°. Therefore T = NIAB Thus, when a
radial magnetic field is applied, the deflection of the
coil is proportional to the current flowing through it.
Hence a linear scale can be used to determine the
deflection of the coil.

Sensitivity of Galvanometer: A galvanometer is said
to be sensitive if a small current flowing through the
coil of the galvanometer produces a large deflection
in it

Current sensitivity : The current sensitivity of a
galvanometer is defined as the deflection produced
inthe galvanometer per unit current flowing through
it.

..o _a(NAB) _ NAB
le. Current sensitivity= T k| k|

since ( 1= k—a)
’ NAB

Therefore,the current sensitivity of the galvanometer
can be increased in the following way.

(a) By increasing the magnetic field B using a strong
permanent horse-shoe magnet.

(b) By increasing the number of turns N.
(c) By increasing the area of coil A.

(d) by decreasing
constant K.

the value of restoring force

ad Ppselt  AeaAmier & fagaia fmfor 3k
BT BT 9ufT B ST AdeaRNedr Ha 9ers
1T Hahd! #2139 adHIa &7 &1 J91 e &

To PUSel MedATHIC (Moving Coil Galvanometer)
fagrd ufvay o garfed 31eq fag[d e & A9 A B

AU e gfaT 81

fagend : 9 Huse! TedAier 39 Rigea R &
A1 & fh 519 Uob gRIETE! &u a1 P FHFY
JrIhIT &F H @1 51 A1 30 IR g 31TY0T H1d et Bl

§1dC : 3TH U HUSH! 8lcll & fFAPT U 37T T
TR GTUC B QT 3111 8] HUSe! bl R Jraeh & &) gal
& T Ticah] o3 IQT STdT 8 511 3THR H AR 81 &l
ERTATH & A T, 3R T, HUSH! & fax F Tafd
BId &l B Husell W 379 YU g g AR
mélaﬁtra% W18 BT Uch Thsl HUSH] & A & Hel
TG ST 8l
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Scale

/-——_-‘_\l\l‘.u'.l ].LUI_-;-"'H.
il ‘ uh“%{;f."‘\
(R
_L-Sofiron
¢

519 &R pUSH] I UaTfed eid 8 d1 33 WR dol ATqUi drd
AT E 31 5T UBR fear ST

T=NIABsinb

T8l O = P Tl A AN GRT Jraehig & B
&2 I I T HIOT R

B =rch1d & ol cterll
[=pUSH! § ydTied &mRT

| = HUSH & TS

b = HUSH! Y A1STS

(I x b) = A = PUSH] BT &IBH
N = PUSHT b Tl b HBAT

e TE HI0T 90° & 71 sind = sin 90° = 1 [48 [T & 5d
fRR I BT ITDBR g Ugar o 5T 511 Hiy
YD & 3T BT &l]

TIT=NIAB .......... Q)

g §c1 3MEOT AT 3Teof & 719 A ST 517 81 S

w%&msﬁﬁ%%ﬁﬂfmﬁaﬂﬁﬁmmﬁ
% 3R UTgT 51 U9 30 81T 81 IS k uaraT

g e R &Y Ui 18 Uod W ET T o fadia s

foT0 U= SqH §9 UBR a1 311 JahdT B |

T = Kt i)
Pl b Tger & ey, faau sreui-gama9 seogm
AT NIAB= ka TT

k
G = NaB

I« a
STET G T &RT 7T fadic Hed E |
sﬂw,?g_vjﬁaﬂﬁawsﬂﬁwﬁamaﬂﬂa
HATYTCA It 8l

e § st gadg &7 &1 35
(Use of Radial Magnetic Field in Moving Coil Galvanom-
eter)

U B g &, fed=Iier & W e &
JETHR gal & GRT 347 8T & 79T I8 Fad b
&5 I PUSH] B T B AR I 8 GRMHTUT B
PUSH! H 3T g1 el
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T = NIABsin® & fear srar &1

=g gedh &9 & 6y, fU & da & aS 3R
IHIY & &b HEH DIUT O = 90° BITT |

T=NIAB

3 UPR, 519 BT g &9 ygad fobar ST g
PUSH! BT fA&Td SHH YaTied &RT o FHTUTA 8l &l

(Sensitivity of Galvanometer)

gfe fieaTHier &1 HUsel F Uarfed 3ed &RT gaH
feres faard 3cad o Y fieaTHIeR 37ferd JuTe! erdn 8l

RT FUTfeaT : TR 1 aRT JuifedT saH yarfed
fd SHIS ORI P HRUT 307 fFag F yefid Y 7 8l
3riq

o _ o(NAB) _ NAB ( _ ka)

1 ka K I=NaB

e e TeR T ey FuIfedT o 0 TR A ggfer dhr
ST Al Bl T

() Yoo W BRI-}] IHIh b YA A by &9 B H
EREEZARN

(b) TR N Y 3T H el b GIRT |
(0) PUSHT A D &I H IG 18 Hb|
(d) Ifdae FHadies K & AT H SHT bl

Q28: Describe principle construction theory and work-
ing of a cyclotron. Why is a cyclotron not suitable
for accelerating electrons?

Ans:  Cyclotron is a device used to accelerate positively
charged particles (like protons, a-particles,
deuterons, ions etc) to acquire enough energy to
carry out nuclear disintegrations.

Principle: When a positively charged particle is
made to move again and again in a high frequency
electric field and using a strong magnetic field, it
gets accelerated and acquires a sufficiently large
amount of energy.

| | posilively
/ | charged
particle

Construction : It consists of two hollow D-shaped
metallic chambers D, and D, called dees. These
dees are separated by a small gap where a source

HeT-12 (ifahn

of positively charged particles is placed. Dees are
connected to a high frequency oscillator, which
provides a high frequency electric field across the gap
of the dees. The particles inside the dees are shielded
from electric fields but the magnetic field acts on
them and makes them move in circular paths in the
dee. Reversal of the polarity of electric oscillations
ensures that the particle is always accelerated
by the electric field. Radius of the circular path
increases with increase in acceleration, so the path
of the particle becomes a spiral . This arrangement is
placed between two poles of a strong electromagnet.
The magnetic field due to this electromagnet is
perpendicular to the plane of the dees.

Working: If a positively charged particle (say proton)
is emitted from source, when dee D, is negatively
charged and dee D, is positively charged, it will
accelerate towards D,. As soon as it enters D,, it
is shielded from the electric field by the metallic
chamber. Inside D,, it moves at right angle to the
magnetic field and hence describes a semi-circle
inside it. After completing the semi-circle, it enters
the gap between the dees at the time, when
polarities of dees have been reversed. Now the
proton is further accelerated towards D, Then it
enters D,, and again describes the semi-circle due
to the magnetic field which is perpendicular to
the motion of the proton. This process continues
till the proton reaches the periphery (ie, external
boundary) of the dee system. At this stage, the
proton (or a heavy charged particle) is deflected by
the deflecting plate, which then comes out through
the window (W) and hits the target.

Theory: When a proton (or other positively charged
particle) moves at right angle to the magnetic field
(B) inside the dee, magnetic Lorentz force acting on
itis given by

F=qvBsin90°=qvB (g =charge on the particle)

2
mv

This force provides the centripetal force . o
the charged particle to move in a circular path of
radius r.

2
my
r qB

qu:

The time taken by the particle to complete a
semicircle inside the dee,

Distance nr . b mv
= =—orft=—X —
Speed v m qB
mim
ort= ——
qB

This shows that time taken by positively charged
particles to complete a semicircle is uniform and
does not depend on the radius.
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Time Period- Let T be the time period of the high
frequency electric field, then the polarities of dees
will change after time T/2. The particle will be
accelerated if time taken by it to describe the semi-
circle is equal to T/2.

T TN
le. ERRT
or
2nm
g3

(1)}
cyclotron frequency ( Cyclotron frequency)

1 qB

T  2mm

Cyclotron angular frequency,
qB

W=2nt=

(iii) Energy gained - received by a positively charged
particle The energy carried is given as

Using equation (i) Tm

2
2 q'82 r2

2m

1 1
E=—mv’= —m(
2 2

gBr’
=

The maximum energy obtained by a positively
charged particle,

~ q232 i
Emcu'_ D F max

Thus, the positively charged particle will acquire
maximum energy, when it is at the periphery of the
dees (where, r is maximum).

Cyclotron cannot accelerate electrons because
their mass is very small. They move with very high
velocities even after receiving low energy in the
cyclotron. Also Oscillating electric fields make them
go quickly out of phase because of their high speed.

Arsawied & fagerda Fmfor 31k Srdyone 1 auf
aﬁlsﬁﬂmaﬁaﬁaaﬂﬁasﬁvuasmﬁnzm
3ugad agl T8l &

ATSFAICTT-(Cyclotron) : ATSAAICTT STATRIT HUT G
YICI=, a-shUT, SYCI 3T1S) BT @i P o gforT
& f5ep! yaT Ha1f <o A1fdhiy fawreY 31fe o vyged
ICRIEIGIE]

fagear< - 519 fodt gAmafid Hur &1 3w 39
ﬁaﬁmﬁmmﬁnmaﬂmaﬂﬁ TRER
ﬁmm%ﬁrq@aﬁﬁméamw%wﬁ
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TTE® 331! Ut IR AT 8l

§qTdC-8 &1 WiaM D- & dTfcaed h&ll BT F1
81718 {5778 3131 (Dees) H8d &1 37 3131 b HET HB A<
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CHAPTER-5

rabed Ud GH

MAGNETISM AND MATTER

s e |

Q1. The magnetic lines of force inside a bar magnet:
a) do not exist
b)  depends on area of cross-section of bar magnet
c)  are from N-pole to S-pole of the magnet
d)  are from S-pole to N-pole of the magnet.

Ans:  (d)

Q1 uass‘sqaaaas 3R qaa'ﬂ'qaﬁ @G
a) tﬁEE A
b) agwéﬁzﬂmwasmmﬁﬁ?m%
0 JEBINYIASYIADEdE
d  Ydb & S-gd A N-¢d b 8l &l

3dR- (d)

Q2. A magnetic dipole moment is a vector quantity
directed from:
a) StoN b) NtoS
¢ EtoW d WtokE

Ans:  (a)

Q2. ?ﬁuﬁqa 3ot ues Aferr AR 2 Sradt farm et
a)  CIgUTA IR B 3R
b IR ACEUTH AR
o Yd 3 ufaw Hl 3R
9 aRRamd gd A 3R

3d3- (a)

Q3. A magnetic needle is kept in a non-uniform
magnetic field. It experiences
a)  atorque but not a force.
b)  Neither a force nor a torque.
c¢) aforce and a torque.
d) aforce but not a torque.

Ans: (0

Qs. tlaiqaa?rrr\tgéaﬂ A JEHIg &7 B 391 1T §1 9§
3HE Bl
a) U §oi Tl Michd o el |
b) AN B ac 31 T & HIE g 3merf|
0  TU®ad 3R Ue g o |
d TP I wifcp Uh et 70t T8

3d3- (0

Q4. The angle of dip at poles is:
a) o° b) 90°

PefT-12 (ifadn
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Ans

Q4.

Qs.

Ans:

Q5.

Qeé.

Ans:

Qeé.

Q7.

Ans:

Q7.

)  45° d) 180°

(b)

€[ TR Tt 37UAT 0 HIUT BT 7 fopa1 erar &2
a  o° by  90°

o 45° d  180°

(b)

Which of the following materials is the most
suitable for making a permanent magnet?

a)  SoftIron b)  Nickel
o  Copper d) Steel
(d)

T g9 a1 & foe Fofefea § & s-ar gard
Haifas 3ugad &

a) YT 3R b e

o  ®IWR d o

(d)

For which of the following is magnetic

susceptibility negative?

a)  Paramagnetic and Ferromagnetic materials
b)  Paramagnetic Materials only

¢)  Ferromagnetic Materials only

d)  Diamagnetic Materials

(d)
Fafafea 9 @ feas ﬁtl a1y YUTfedTimagnetic

susceptibility) BUNTHSD &
a)  IgEeY 3R e b uerd
b)  dad TIIrIhIY uard

0 wiEgEHT yaTy
d  gfdrEeT gard
(d)

A sensitive magnetic field instrument can be
effectively shielded from the external magnetic
field by placing it inside which of the following
materials?

a)  Plastic Material

b)  Wood

¢ Soft Iron of high permeability
d) A metal of high conductivity

(c)

U HaeARM Jaebra & 3uaheoT &I Fafafaa § &
form WA & 31eR @R ATER) YabIT AT A YT
¥q A yfRfara foear 5 abdar &2
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