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 gwEd &1 Y@ = g 9 {E
4 (lt’lagneti'c field lines or Magnetic lines of force)
W' ' T ST TR A )y
’ e e SRR A B R YT A U 1 3 9 gy
@r’mﬁiﬂm%,mﬁqﬁwﬁm@rﬁféﬁm%mmm;@%

. g ST WAl & 0T (Properties of magnetic lines of force)

i) 3 & T S 76 B ¢ | FH ok Sl A W N-pole (3T 43)
()ﬁﬁWWS-pole(ﬁmﬁ?ﬁfq@?%mW%mﬁ
@ < g9 & 97 99§ uge /1 . \
(ii) ST&T W & @ UH-gE 6 9gd e ¥l © 9el g 8y

(iii) T & T@Td A ol T N ufcesE e B ©)
mﬁgmaﬁéw—@aﬁmmﬁrmm%m
fop 39 forg W 7o el 1w W ¥ S w9 A R

(A) T St =iy,
~ ~ (Testyourself)
1. T & TS g &R T S ufee
Define magnetic field and magnetic field line. :
2. q TEEHT & W TR W Aese T s ¥, Wi
- No two magnetic field lines intersect each other, why?
3. TR & @Rt ¥ i 9 e

Write the properties of magnetic field lines,

C_%@r?ﬁ_wéﬁaﬁfmw@i@@ﬁl

)

Draw the magnetic ﬁéld lines around a bar-magnet.

| R 5 T e
(Magnetic effect of current)
e ST 4T =Tetes ar g
ST BIAT 81 39 927 1 B airede
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S =1 sy
(Oersted’s Experiment)
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(Magnetic field pattern due to straj ght
current-carrying conductor)

T 9N RO e a7 W@ G Il (concentric Circ!eg)§ﬁ
w9 H B 2, St for oy 4.4 F <wtar my d |

————— e
——————— o — = ——

a4

S [T T Sl ar & St 81 9R 97 after Ty (card boardy ¥
m—ma}a@vwmw%l;mmwgﬁm%ﬁ%
W'm%séﬁiw%@ﬁwaﬁ@aa%w%mww‘%
$a-1TE, 9 WETd G St S 1% |

: - (Right Hand Thum:bRule) ) '
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([magine you are holding the conductor wigy, the palm of your right hand such

e fingers enc1cr;:le t:_le Confductor.and the thumb points in the direction of the
hen the direction of the fingers encirclin

cul'fent' T et
f the magnetic lines of force arounq it.]

(irection ©

g the conductor gives the

. 79 T F AT W e e —
g A \, < 7 g ﬁ%f?gq(CorkS(v:rewrgiz.).‘ﬁ’raﬁ?’fg
13*’“;3“5'aa—'@%ﬁ$“'mQ%WﬁWWmﬁm
B B

For example, fFET &1fsT TRy Weoror @eet (e e % 9
fegm T S (EIET ST A 1 T8 31 56 Beh Ay 3 ey forg w2 o 56755
% S Rl (g I I=ih & Y o = &2

T - Foga a0 O W e S 3R s ar @ ¥ ey v S
fr 35 T T TR &R AR AT ¥ Reel g R e A 8 foen Sy
o 1 ST B €1 TR 3N S F Foreit fomgy ok peerefier @ < e
o & I 3R = '

TR TRT hl FHRASHT ol Tant
(Magnetic field pattern due to a circular coil carrying current) .

9% [T Tk T & QT 97l § G SR 399 gER 9R (circular
wire) TR AT ST € ST o 9 4.6 7 B

T T ¥ 3T 3T gArER O ¥ uRT @

Yl A ST § o ST 3111 Jraere \3/ ,
I A S W W et N TR
;ﬁ%{:ﬁ =0 o ST Trefehd (magnetised)

W IR T T ot @Rl & 9 | :

F S €1 T Jrorhi wel W@ R @

W e & Frar q9r G F S A H PR

TP g0 w9 § TEar 1 STt g9 %
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%” ‘g‘al ﬁﬁr%wmﬁaﬁrw f= 46

TN R e @ Y S [ e w0 ¥ 36 AR ¥ R w
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@P wmﬁg@méﬁ@gw
> 2 ¥ G A 8| IR H TH
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o IS
(Electromagnet)

W%mqﬁaﬁ%wxr@ﬁmw%ﬁm@m
WW : (magnetised)?faﬁ%mﬁgﬁg
=% | et & e A g T RS
fererd g (electromagnet) BT el

| T ¥ T TR SIS H A
qEAT & T I & T B & S
@ Fehcd (magnetism) g o
ST %1 37 g o S

il g BT $1 R g a
Lol % forg T SR 3 T W W
fomr 4.8 % TS o1 ITAT faRar ST 8

o gvaeh @l STERT (Uses of electromagnet)
(i) TTH ST oG F MY THES! Y I3 F AT gafag T
% (cranes) H ST SUINT BT B S

(ii) TG 3UATT fOgd I, WEsIBH, TARe fEer, e
ARSI gaife o fRar Sirar 2 : -
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fergd FrAH (STEART ypvager) TS T gres § arq

(Difference between an electromagnet and permanent magnet) -
s, L o !

= | T I ;
QIR ] ) B8 T U= ©r 3= §)
(i) 76 el TP T A Hefery (i) SHeRT STreRefor o7 F AraT B

d :
i) BT T VT W A (i) T e e R

g R R ST 8 S Wy iR

gE ST ¥ 9edl 7

et & § feret foamm TS SITeTes Ut 5ot
(Force on a current carrying conductor placed in a
, magnetic field) :
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syl JrarT &1F ITT R ¥ 1 SHEE A TR Y a7 forem sreqa
mmwaﬁﬂﬁﬁ‘gﬁwﬁmmmﬁwmﬁmﬁ
fudd 9a SARITUT HET ey - : i

T 1 ST g0 WO A ST weher 8 —

(OO :

i
1
ﬁ

(=1 PP S| |

| A9 P
Wﬁ’n‘ﬁqﬂiﬁrﬁmﬁ@@ﬁm(wﬂvs-cm)é‘r?ﬂ?ﬁ%l%ﬂéf—
T TR T el v 3 Ao FETRR S R ST 1 59 e
WWWW&%WWW%MW%&%W‘W%? &
TS A ¥ 1 o g o e SR (upward) A
ﬁ ,m'ﬁ%ﬁwéﬁ,@mﬁwmm%mm |
wﬁ“m%ﬁB@Aaﬁaﬁtﬁﬁmﬂmmﬁﬁmw%l |
%W%ﬁa%ﬁ@mwmﬁwﬁﬁﬁraﬁr%lmwﬁ:%ﬁ
%Wﬂmaﬁmaﬁéﬁaﬁr%ﬁré@m%%@mﬁaﬂt
%%W%lm%ﬁ@éﬁw%@méﬂﬁ@m
Wﬁ%w@%m@maﬁmm%l
-




A Book of Physics -X

g:ﬁ@%ﬁ@@%@%ﬁmw
(downward)mmgﬂ'ﬂﬁaﬁ%ﬁfWf@ﬁiﬁ‘ﬂé@TW%@%
ﬁwﬁﬁﬁr@ﬂ?%@ﬁ?ﬁwmﬂﬁ@ﬁ%lmm%ﬁ;wmﬁ

e e 2 ,
nﬂa.;ggﬁﬁwmmwmwﬁm%wﬁﬁﬁmaﬁm
W%ﬁﬁm%mﬁ%l

T &t A R
(Fleming’s Left Hand Rule)

AT 3 SR O GO Y s g gRETe! deieh 9 Y N S -
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| 7O =T B TSI, W 3R

SIS T WER T 79 TER Hard

fos T wiotl SR & e SR

HEHT "W R T <ghar & o

ST URETE! HTeteh R AT &l ol T2
T e S|

AT E 6 ﬂlﬂ*#w.ﬂaﬁs’@f@?mmé’r .
¥ T Wit o (Lorentz force) Shed $1 3 oot garaai= 5 31 T

TR & < el % : NN
2 ST mwﬁ%lwﬁw.ﬁa@rmqﬁmﬁ
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aﬁﬁ"a f‘?ﬁﬁ et g amardronems w ety aen s
et qral T ii‘. TR HTAT § (The force acting on a current carrying
conductor placed in the magnetic field depends up on)
® mﬂwa;lqﬁgi qugd T (On the strength of magnetic field) *
| I (F) o &7 ¥ gmed (B) & A
THAT BT B T .
aaid F o« B e ‘ .. ()
(i) TaEa gRTeh W& G (On the strength of electric current) IR
gmmmaa(m fererer RT3 et () o Grem FAgarar e
|
aFAl F ot ! ... (i)
. (ii) Scich &t F‘Iﬁﬂ'&; T (On the length of conductory : HaTer Sl Ol
ST S (F) St S @drg () 0 G FEEOr e gl
eI F ocl - . (iii)
ST TR (i), (i) T (jii) T T O g I § 6

FuBll = ... (iv) ST K =T Fraci g
sz k=13 (F=Bi) | ' ()

ST 1T SETEr ST S SEART &1 % e @ S ¢ Al S W
7 T 7 TIRAT FEE (v) SIS T S g

- S . ST AT ST B R & 3 WHICR T S § 1 R SR
¥ ool &7 ST TE T g -

gﬁaﬁvx 2 7 S.I HHF TTEAT (tesla) T €

| Gteslaz INA™ m'D
e g e STE R feraryiier ot
(Force acting on a moving charge in a magnetic field)
ﬂﬁ%gﬁg@ﬁgﬁ%wﬁmﬁmmﬁ%lm
T W S T URA 16 x 107 Feree Brell &
T & ¥ oread @ HRETEr AT IX RaTRie e
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Hhile &1 TANT

(Faraday’s Experiment)
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HHl B P §9 TXE A<H ol S £ fF sy
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- (Role of Magnetism in Medicine)
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ﬁﬁ;?;;rm T greehed (magnetism)maqgw? el _%I e
[EEGR:IE
; (Electric Motor)

7 @ U I © S T St @ wniferm e 3 o = 3 2
%mﬁmﬁﬁmw%l AR, Wreiad) geafe & fmfor
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&W(Worhng):ﬁ&ﬁﬂ?ﬁﬁgﬁmmﬁaﬁ%ﬁrm'ﬁ%
ifﬁﬁriABﬁﬂTCDGﬁw&?ﬁﬁwaﬁmﬁi?ﬁ%,tﬁm%f
Wmﬂwmm-m%nﬁwmﬁwfﬁ?@n
Al B 81 safee A dT-gH (couple)_ﬂ%%ﬁiﬁ,mmqﬁhg@
%nmgnh%aﬁaa’wgwwaﬁrarﬁr%aﬂtwgmﬁanaﬁ%m
wﬁ%wmm—aﬁﬁraﬁﬁ%@aﬁmmmmwaﬁmaﬁr
AR T 9 R g T ¥ guiee 7 Sl
i ﬁgﬁﬁﬂ%wﬁmﬁgﬂwaﬁmwmwﬁﬁﬁaﬁgﬁ

q@r & S|

~

(B) T Siter G,
(Test yourself)

1. wiefererr & 52 (What is solenoid?)
2. feree s =T ®2 <o gwArT @ |
What i . onet? Write its uses. y
B T T 1 e (State Fleming's [efthand )
4, g & < draar @ S.L e F B2

w‘ S.I. unit of intensity of magnetic ficld /,___J




LA AT ER,

5. st ad FR? (What s Lorentz force?) - | TFT
6. T éﬁﬁm@ﬁ’gﬁﬂlllalél e W R w5
aferor ST T A fag! - —
Write an expression for the magnitude of force acting on a current carryip
conductor placed perpendicular tot 8
¢ motor.) -

7. fa=[d AL T g2 (What is an electri
: —

faea g 0T
: (Electromagnetic Induction)
mm%aﬂaﬂm%@wﬁﬁﬁ@faﬂ?wcmﬁ TR W

B ﬁgﬁmmmwm%lﬁgﬁaﬁtmﬁ%éﬂa Eiac
ey < et S T 1831 éoﬁm|ma€@a%ﬂﬁ?ﬂaga§amm

g O B T T G €, S & W S

‘ 4 el &, o &

S 1831%03}?&?0%5(@”“%%@?@@?%@@%(]5@%

wﬁ?;ﬁrmaﬁ %me%mwwﬁw@@?gﬁz%

T & Feiferdl & v F U Feed B ¢ | T8 HR T T Fafed

?@ﬁgﬂf (Induced cufrent) e % ‘TGT 'q:g;;%aﬁlaﬁ aﬁm(ﬁ°m°ﬁg_){mﬁm B

iR ﬁgﬁww‘ﬂm&qlwwmr%:v AL

o aiar el AT (FAFE) % HRUTTHRG =leTs o G Sed— 8
TeT T g ST gl &1 it a

AT T '
) qe9 (Experimental Representation)
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he magnetic field.
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o e B1 ST Hﬁ%mﬁg@ﬁqaﬁam%mgaﬂ%m
%mmﬁ%ﬁ%ﬂﬁ%@ma. : f
ggmﬂﬁm%ﬁ@@ﬁ?ﬁmmﬁnﬁ@ﬁﬁaﬁ@ﬁm'
Wm%qsa'zammﬁﬁﬁﬁ%mmﬁ%lﬁgﬁm
% ng @ g% =2 ﬁgﬁ—gll‘éla‘ﬁa T (Electromagnetic Induction)
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> faade Al B :

GO ot efaur-ga Faw
(Fleymirng’_;s Right Hand Rule)

E=Y

A A

Yq fagd &/ (Induced electric
cuﬂem)ﬁf&gﬂ T H T %EQTUT
T & T
e 3R BTSSP ORI A e o
S ofr w foem oY e @A A
o e 3 St Frege = o 4.16

g 1 SFFT PN
T T
(Magnetic Flux)
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T 21 e "2
_ SRUREEY 9fy X
m@ﬁmw@mﬁm R 4.17
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e R T ¢ () F G e S ¥
2 = Fee gl SO R (Faraday’s laws of Electromagp,,
Induction) : e ¥ IR forga e Tt Qf?‘q'”'??qﬁwaﬁ
%@Waﬂi@ﬁﬁqﬁaﬁ?ﬁaamqﬁw#ﬁﬁm%
st s Em (Lenz's law) mwmmm@m%ﬁ
' mmﬁﬁ%ﬁmﬁwﬁ@aﬁ%%aﬁwm (capse) TR oy
= %, PR 97 30 O 1 ¥ & o @ R E)
i (C) WE Wil iy,
s (Test yourself) '
1. fareg Srrehiar SR 94T /2 (What is electromagnetic Induction?)
2. T =metes W SR faega u & e FuiRa @ 9 9w 571 1y
fod | (N ame the rule used to determine the direction of induced current in
a conductor.) ' ,
3. FAMHT % reyur-aLd | @ 1%1@ | (State Fieming’s Right Hand rule.)
4. TH AT TRH Feel T T LT T8 &1 ST = Wy af
fdll BT grash H (a) FS F X R SIS A T (b) FSA 9 IR
& gl (c) TS ¥ Q;,é;ﬁl?l},%il;:(Acondﬂcting coil is connected to a

galvanometer. What would you observe if abar magnet s (a) held stationary
inside the coil. (b) pushed towards the coil. (c) pulled away from the coil.)

5. ST = f99 9= 2 (What is Lenz’s law?)
6. HT TR (Magnetic flux) =T S.I. A= F47 72
What is S.1. unit of magnetic flux?

ForEw wfe
(Electric Generator)

TS ST =1 STl O AR gt & s 2R i st @ foree
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- fq'qaqta%rga%@m@mmﬁmﬂmmmaﬂa@m
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P gitawa ( mutator)é?mﬁﬁﬁfmﬁﬁquf%

%%nmﬂmﬁﬁ@mﬁaﬁ%ﬁm%m
(rectification) e &

(Direct current or Alternating current)
- AL feee &RT (Direct current) : a9 IERGRCINS fSF7ep TiHmT (Hlagm'mde) a1y
ar 37eR (constant) Br¥ § AT IR (variable) 3Ry & QAT FIAF H wed
= T UF R e ©, S U e el =TT ¥ ST (D.C) ¥

gfrer T ST &1
=X freT ®9 F gt ST e —
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O > X o >X
- Time (tj —> Time (t)—>
fa= 4.20

o | A Wmﬁmﬁf(frequency) T BT gl

[B] HRTIEI;?T T (A]tem%ting current) : IG fererer ey o foxm @
T S ¥ SeAd WAl €, SoEd S Feendt ¥ g [ -4l
(A.C) ¥ g forar STar ', @ﬁwmﬁmﬁmam%rl;ﬁqﬁsﬁqm

wt

Ipf-~2

e ot
O




Magnetic Effects of Electric Current 187

st I S T 9 3 59 e sy ey ST §—

I =F, sin ot

ey | .
= [=I,sin="¢ {m=zﬂ SRl T =3exihie ¢
= I=I,-sin 2nft | . ()
st
Gfg[f:?»‘—‘mﬁd-%l S :

o A : 1y =TTER SR B Segay I BT 8

mﬁsﬁqm%mmmﬁa@ﬁrsom o B
TH I TR H AC, (T

@ru)qa%%ugﬁsowwm%tm
Wqﬁfl—(lﬁsec F 9 TG

ST T seery &
Tl ST uy e g0 3T

(Difference between Alternating current and Direct current)

T T (ToTho) o= awr (Sedto)

(1) ¥ = 7= qen fawn gug 3 (i)%aawmqmm%
Ta S aeE Yy 31 e o ws & R 3

T B |

(ii)s@am%m%mar (ii)géa?q-:aﬁﬁﬁ%——réaﬁ
RETR ! Bl
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(Electric Distribution Arrangement)
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(Test yourself)
1. o uRT Ud oAt A S IR i
Define direct current and alternating current.
2. o oy <t ST =T B €2
What is the frequency of direct current?
3, e i 7 78 (o gl o T T §2
What is an electric generator? On which principle it works?
4. oAt O A Rrerer @ S |
Mention the advantages of alternating current.
5. SeaTer TRy 3 2 At i b Seard H
Mention the disadvantages of A.C.
6. TR e e e eigT 8
&atis power line and domestic line? P
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(Points to Remember)
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Magnetic Effects of Electric Current .
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(Model Questions)

W w9 (Multiple Choice Questions)
o T g+ (Pick the correct option)
{, e % G AR ¥ faeT-9RT T A BT [Bihar 2015 (A)]
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e
. g I (Short Answer Types Questions)

State the Fleming’s left hand rule. o
2,3@'6’{?1&??1@@3@%? 35 T T = fee

What are magnetic lines of force? Write its main properties.
3, 3 R sl g T oE < SeS T w E, -

No any two magnetic lines of force intersect to each other, why?

4.%@@@@%7\4‘%36@1

Distinguish between electromagnet and permanent magnet.

5, gy T € 2§95 2 3qarT fere
What is electromagnet? Write its tWo uses.
6. foreger e = fgil A 22 '
State the principle of electric motor? .
7-ﬂaﬁaéaﬁanﬁr€raraaﬁmaaaﬂﬁ%waﬂm%?
State the cause of force acting on a current carrying conductor in a
magnetic field? : -
8. i e e S e T
Explain the magnetic lines of force of circular current.
9. foreger ey Doy =74 §2
i :V@i:]g ;S; electromz.lgnetic induction? |
v firer e ey 3 v 3 fored

Write Faraday’s laws and Lenz’s laws.

.
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J1, s o feg w # TN = |
Distinguish betweer alternating current and direct current.
12. qﬁﬁmaﬂaﬁm—mﬁaﬂw%?
- State Fleming’_svright hand rule. LFas ‘ |
13. a@—a@mﬁﬁm-mwé‘rmﬁﬁmm%)
Why alternating current (a.c.) 18 used in big factories? '

14. wﬁﬁm@aﬁa@wwr«é@ﬁl

What are the advantages o
et werar wed (Long Answer Types Questions)
[5 3@ @]

| SrcFs & WENT & AU 1 (Describe Oersted’s experiment.)
srer@at (Or),

forere ORI T G T S Tefeta st SAT o gui &)
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agram of nature of magnetic field due to straight -

f alternating current?

Explain with. di
; . ;
onductor carrying current and' magnetic field around a solenoid

‘carrying current.
Ega'.nm % §AEE TE FrAfaE & For S
. Describe the con_st,ruction and working of electric motor
4. IS H YR T '
5 T YT Yef¥ia SRAeT FATT S e @il
e an ex '
perment which shows.the effect of magnet on electric

current. ,
5 TR TR Tl s sanT 57 5 W
~ What is electro magnetic indsét" 3 ST ST & a0 @l
e : o uction? Describe i -
6. ST i ction? Describe it by an experiment
escribe the constructi ‘ dU.
a3 ction and-workj .
7. WeRTET O and:working-of dynamo. -
' U § RETS o ue e
Explain the advantages a dd@ T 7 Soorg Y
) 1d disadva e _
8. antages of a 5t
E—Qﬁ ferereor ey R o 8 S [ternating current.
rite short notes T |
N OI] an e]ect : . 5
9, e 5 electric distribution arrs
I I

Explain with
th
€ help of labelled diaoram of d , :
S . omestic circuil.




