% oifaeRt

3T

.
AT 1

=
-
W N

=
P
S

b e e e

.21
22
.23
.24
.25

T S T

6 x 10° N (Ufcessil)

(a) 12 cm (b) 0.2 N (3T=t)

2.4 x10%° | 98 T WM a1 TH soioe (FAE gRal W fed 81 W) & o=
o S Wl qe eyl §el 1 S 2

AT eI A T T B TE heiel Tk a6 ¥ T oG H LI el 2|
ON

(a) 5.4x10°N C' OB & smfsw; (b) 8.1x107° N OA & 3T3fE™
wA AEY I 21 fgya et = 7.5 x 10° C m; z-38 & oW

10" Nm

(a) 2x10'2 %7 § wichefd ™ (b) B, TG 09 | & (= 2x107 8 kg
ITEA H)

(@) 1.5x102 N (b) 0.24 N

5.7x10° N

A | qUN 2 HOUTHSE €, G 3 UARHE €| HU-3 h1 AEV-Weld A
HAfereran 2

25.98 N m?/C

I/ 51 A9 HE el et w1 gen v @ frid wne w5 g & que 2
(@) 0.07uC (b) e, Faet e for o & sfiew 2 @9 I 2
2.2x10° N m?/C

1.9x10° N m?/C

(a) —-10° N m?/C #Hifh I Foheoll & IReg e 9uM 2l

(b) - 8.8 nC

- 6.67 nC
(a) 1.45x 107°C (b) 1.6 x10® Nm?/C
10 uC/m

(@) =3 (b) I (c) .9N/C

9.81 x 10 mm
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1.26

1.27

1.28

1.29

1.31
1.32

1.34

el () WEl B; I Teererd & Yad fefud e s Wehd| (a) Teld B ST ROl

g 2 T &9 Y@ = % sifcided et =meul (b) Teld 8 1 R0 98 §

for & Tard mome | SR TEF 8 Wehdl, (d) T €M 1 ROl T ¢ T e

TEnt TH-gE F TRl FE T, (e) TN BN R AT ¢ FEeReEm & T@n |

o9 &l = Tkl 2

Tg I ROTHF — 7z Ro1 ¥ 1072 N € @1eifa =8 w=d fog & =1 fxon o 21 @1

Tg e X Tohd ® T ag faya &1 wed ffast o &1 faen o 21 w1t sl

= B

(a) Gehd : TEN MSHF I8 AT S qofa: =Tereh W &1 3R I i GRag Hi

(b) =T oM (a) S8 g & fou g8 <wifan @ o g 1 =os & i) 7o W
—q 3Tew URE HwE =feu)

(c) YHI I oia: Hifash T8 ¥ TRas Hifa

Toha : fox W Ao W =R HISU) 79 36 3k STl &9 (6/¢,)n § 9o
FIeR T[T €1 3 &5 1 SR 36 YR HITY o T T8 W g 5% & B
&5 qef 99 AR =eleh o HRUT &3 1 AR S| etk o Wil F <A &5
guH qen faoda €1 et 3 3A &5 uiwr e e <9 | weHE @1 31 =l
% ﬂm‘g’méﬂ[ g ]ﬁ%l

2¢

o

p : uud; n :udd

(a) Hahd : 38 WA gN T SHIfSIQ| W oIy Fer Tl 8: e wdiero sy
w1 ot ot faen & effer foenfua 1 W =@ A faag &1 fefa &1 fen o
T 9C T ST HON, i, I faem &1 feafa & fohe Tt & Tt
¥ fag feafa =t feen & siaret ffde 2 et = faam fofa & =n
3R 9% I3 | B Tl fagga &3 1 =2 STaqel woed § T TR MeE
o & oTgER el faga &9 &1 U6 T8 § St o aren wore el
1 O UREg e ¥, YA e B ¥ T8 o R T8l 8 gehll

(b) T SR 1 ToeT arett Y@ w1 qe g v faa fog 81w sree
39 W@ o T 39 foag 9 oer favenfya &ifS) y@mee aa 3ca=1 grml
WY T W@ & sifietaaq w@nfid HIfSe s 9 i R e 9u 39 v faa
fog ¥ Q@ S 21 A< W@, Hqe & wenfae s as et ¥ v
ECREIIE

1.6 cm

AT 2

2.1
2.2

2.3

10 cm, 40 cm FFER | T KGR i 3R
2.7 x 10° V
(a) AB 7 Sfiaad Td 55k TeA g | Bt S afel a1 o Yoieh fog W fawa

= B
(b) T o syt AB feem #

2022-23

289



290

2.4

2.5
2.6

2.7

2.8
2.9

2.10
2.11

2.12
2.13
2.14

2.15

2.17
2.18

2.19
2.20

2.21

(a) 3[A

(b)
(c)

105 N C!
4.4 x 104N C!

96 pF

(a)
(b)

(a)
(b)

3 pF
40V
9 pF
2x1071°¢C, 3 x10719C,4 x10719C

18 pF, 1.8 x10°°C

(a)
(b)

V=100V, C=108 pF, @ =1.08 x 10°C
Q=18x%x10°C, C=108pF, V=16.6 V

1.5x10°J

6x10°J

1.2 J; T6ig R ST o arefies

fasa = 4q/(\3n g,b); & A T S fk wwfafs ¥ svfem 2

(a)
(b)

(a)
(b)

2.4 x10° V; 4.0 x 10° Vm™ 3@ 2.5 uC ¥ 1.5 uC @&
2.0x 10°V; 6.6 X 10°Vm™ &% 2.5 UC ¥ 1.5 uC ! e ameft w@n
H ST 69° o VT i fIem Hl

-q/4nr?), (Q+q/Anry)

FIX F AW A AR T8 (99 W ¢ 989 78 ) W M9 & e
T 7T TR I B AT AR oo (Wes) P el HieX o w78
weie 2l & for =1 < fehen ST foh ok SR foem & g e wIfe ) i
T U TS ¥ A9 € Tehd & T et STE I €1 39 Gl i gETw
T % o, T o 9 o F T A A % s A © A
SR 9 9 =re % AR i =rerh % e fagd &9 I 7, 98 9% o
T Tk I EY h o 9 H fagd &9 gR1 e e e % % 21w
T8 S € fon fendlt fLorcea & o forw o7 o1givrd R1 ofd: ik o iR &
Yot & § (e1efd g & ), 3 =R Suh! SRt off shfd 71 et ok
fiqdl g8 W HIE E9 A&l Bl

A /@re,r), & do % T ¥ Y F Il 8 o o afucs e R

(a)
(b)

(c)

—27.2 eV
13.6 eV
—-13.6 €V, 13.6 eV; =M1 T & Techt fearfa o gregior wm] &t el S

= B

—19.2 eV; Tefas St o1 = o R foran @ 2

TEd ° T o IEd &5 1 ST (b/a) T HYS G T g TF St A a
el ok ferdlt T | T Tehdl © SR Jehiel W 1 Tk w9 e ot el o e
T 9|

(a)

fgga & 1 WTa9a (£ 1/4ne) p/(C- ) ¥, T8l p=2qa fgyga emaf
=1 giw €, + fog 59 w0 5 fag g o @i @ qen — fog o=, el fag
—q % THIT B e & il (x, y, 0) foig W fawa g1 )
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2.22

2.23

2.24

2.25

2.26

2.27
2.28

2.30

2.31

2.32
2.33

2.34

(b)
(c)

r W A 1/r2 % YRR F 8
3; I, it < fagetl o st feeraga &9 gR1 foran T s feigen &
e ot wrf @ w@ad © el ge W R T2 s

st r ok fo, =qeet favwa 1/r° 1 oifa, fgga o1 fawa 1/r2 &1 i qen T
g o1 fawd 1/r &1 Wi a<erm g

1 UF o1el 18 Geifll =1 6 |icR Wferal o =afier fonan @, g dfem o 3
Gt gofeen § ot €

1130 km?

200

Q,=10°C,V,=100V;:Q,=Q,=10°C

V,=V,=50V

Q,=2.55%x10"°C, V,=200 V

(a) 2.55x 10°°J

(b) u = 0.113Jm™> u= (%) ¢ E*
2.67x10° J

God : T ofifere ok afgereti 1 5, Ax @ =g & St 21 feRean T s (S
e /) = F Ax | I8 9 &t feorfast s &1 uaAx 9 €M 6 M 3T Sl
2, T8l u S B B 3 F=ua, S u= (%) ,E> 1 ITGT FF (1/2) QF
o SR B o6l G | Y 2k o1 ifceh Yol 39 qed § ffed € o =rerh o S
TR &9 E § 9 iR I8 YA TN W: 9 § WA WA E/2 F1 ANEH
g R

(a)
(b)
(c)
(a)
(b)
(c)

(d)
(e)
(0

(g

55%x109F

45x%x 102 V

1.3x 10711 F

&Y, ifer Tl W e foaor 'HE TRl 2

Tl

AETTsh e (Shael qul Ted € ST &5 1@, TRel 1@ B | Wi a6
©ROT 1 feen wardt €, 7 f o @i

I, YO el i STl Fo off @, FE R T e

T2, fave ¥ad 21

Tsh Uehel wloTeh Ueh G & el god ufgept orfd | 21

T % U 1] § Tl fgya st g 1 R oft, qufae i @ fagd
ol Get fogid W Eid & S 39 Tk o & ¥ 9 2

1.2 x 10'°F, 2.9 x 10*V
19 cm?2

(a)
(b)

(c)
(d)

T3 x-y T o FHIR

a1 & S (o) ®, T soen T fHivea faveia ot e oo o, e
Tl €, I S W[ 2

Tehsl T, % o g W

fIre (1) o THiY G9a-THF W Ieedt SEfa St 94:-9M: fire 9 55 )
THIR FHAe § a2
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% et

292

2.35

2.36

Teha : T SR WA (FIW) o e &5 F, TSH 770 W, Faet g, g & iR
Il §1 97@: el 3R Wiet & e i g, § w6 81 AR g, o § A 98
favaiaR Tea g B

(a) BAN YRR G Yo ufawe g3 o1 €1 S g eH aed Heherd €, a1 W
ol gufawe 53 a5l Sl © SR AR T de gealt 1 e 9o @ 2

(b) @, agred o orufted fous am oR-+R tqfafem =t =+ emfm
Heh, 39 U1 % TEeh fawd i "erl § S G (S =y, e iR
Yeal-TaE W & ®) Wi idl o SR R R

(c) ¥R HOR ¥ arfHse @R afed-Sian qo qfgd § Sef¥md g @dl @ 3K
TR UEH oh s 9 gy fortsia g #1 g faet e, e,
e § gl B

(d) dfed o wehmr o Aafifed 8 X Horm TS | SO g e el €l

T 3
3.1 30A
3.2 17Q,85V
3.3 (a) 6Q
(b) 2V,4V,6V
3.4 (a) (20/19 Q
(b) 10A,5A, 4A; 19A
3.5 1027 °C
3.6 2.0x107Qm
3.7 0.0039 °C’
3.8  867°C
3.9 W@ ABH W (4/17) A ;
IM@ AD § 91 = (6/17) A;
IMEl BC ® 9W (6/17) A;
M@l BD ® €W = (-2/17) A;
M@ CD H 9/ (—4/17) A; 921 ORG99 § Fa &1 = (10/17) A
3.10 (a) X=8.2 QU o Ffaue i =Aaq L 8q, TR IRbe Sg-FF | T8l
ERIKEIES
(b) A¥ 60.5cm &I 3 W
(c) TrooHrdie &g o =& <wiiwm
3.11 11.5V 9ufishn o it wfekiees ol iq 9 el T &R 1 EiHd L €1 gEeht
Ui ¥ &R =de €9 W 9¢ S
3.12 225V
3.13 2.7x10"s (7.5 h)
3.14 et &1 BRI 6.37 x 10° m Wi iR geeft &1 el @AW W@ i)
T = 283 s U< & ©q &N 9 34 fawifsa ifs) o1a ot @7 fafy et shaat
IFAM & M =7 qoian @t T 21
3.15 (a) 1.4A, 119V

(b) 0.005 A, TE9a, Fifeh A W H B Wehel o fag agd A &m
(~ 100 A) F TELTRA Bl 2
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3.16

3.17

3.18

3.19

3.20

3.21

3.22

3.23

HW F TYEFEE F FeEEE (e WR) W SHuE (1.72/2.63)x
(8.9/2.7) ~ 2.21 e Uil gk T, o1d: 3t Hark W o hee o fore 38
arfereh weg fohan S 21

3 1 g = Feneddr 9o on] g ¢ T St w5 i ag | e
sTyefed @t 2

(a)

(b)

(c)
(d)

(a)
(a)
(b)

(c)

el N (iR g8 Tl €, wH feon wn ) o wedt ufyEt srquey we
o &hel & ShAII! 2l

:lggf, s s ) (non-ohmic) a3 : At @@3, CPEIGED
TR

Fifh Fa o TS AHHTH g = g/r

I eriafeh Wiy sgd eItk €T ® @ik afge § (gefedmm) oy ufued
B S ® Al ot T e gen g g sifaes 71 S

1R (b) FH (c) TRISFT STyHTaa @ § (d) 102
(i) 9oy § (i) 9t 9vesHa °; n?

(1) 1Q 3R 2Q ! qwewA | 3 39 FAI5H &l 3Q & T S0 H § Gag
FISU (i) 2Q 3R 3Q o UNE FASH & 1Q F Y 9viHH § Gag

HIfTT| (i) TN 0RT H (iv) T I9d w9 H1
(i) (16/3) Q (ii) B5R

Febd : WA oAt o ed edeh w1 qed Wadw X ®1 S 2 + X/
(X+1) = X T8 S8R X = (1 +,/3)Q 3: 9% = 3.7 A &l

(a)
(b)
(c)
(d)

(e)

E=125V

S T "ok Gqor g @ W R Al oo iR § U %H % ¥

Rl

T2, afs qReRmel o e 9d H1 foOEd and a9d e 9§ SAfHew 8 @ )
AB W Hqer fag ara &1 gl

TRgy XU 7T €9 ¥ ST B, Hith dqer a5 (S £FB mV i hife
1) TR A & 1t THig e iR "9A # giaer e wgad ifees it 9’
AB & UiiehH H I0e YRR R i HAIRSd hich URuel sl ®9aiRd a2
fean e € e for AB % $IR-WR faweum, wifta fogaares oe ¥ shae
offgr-a1 € wifush B q9 Gqer fog a) eI stfuen oerg W eiik
HfaeTd Jfe FHIHT FH BAM

1.7 Q

A 4

4.1
4.2
4.3

4.4

X 10*T~3.1x10*T
3.5x%x10°T

4 x 10° T SeAleld: W B AR
1.2 x 10° T If&qor &1 3R
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4.5
4.6

4.7
4.8
4.9

4.10

4.11
4.12

4.13

4.14
4.15

4.16

4.17

4.18

4.19

4.20

0.6 Nm™

8.1 x 10°2N; 51 &1 faen Tafif & and &1 & M g/ & <t 2
2 x 10° N; 390 o, A & @add B &I 3R

81X 10°T~2.5%102T

0.96 N m

(@) 1.4 (b) 1

4.2 cm

18 MHz

(@) 3.1 Nm (b) &I, ST & agadl =ik G (v = NIA X B) fordll it 3R
o GHAA ofd o fou el 2

5rx 10T =1.6 x 10° T Uf¥=® &I X

FAE THT 50 cm, A1 T 4 cm, U HT G@A T 400, G AT
10 Al 3 foeRor Twars 7F 2 €1 Fo dmet § s quEse gad 2
Fefadl o o= | 757 fdg oh ST9-99 2d aE o TF Bl 9 &3 |

1o IR*N R Y 2R LY o
B="2"—"—x (—+dj +R? + (——dj +R?
2 2 2

2 2\ 3/2 -3/2 -3/2
= IIR'N [ 5R X (1+ﬂ) +(1—ﬂ)
2 4 5R 5R

2 3/2
A (1] e

F T T g 0 A =0 § 57 9& H d?/R? A d/R F ITa A IMHA
off ST Big e T ¥ (R %<<1)G|h‘q’d/Rﬁw7§ﬁa%',ﬁrw€faﬁ
T od: T B &3 § THEAE &9 B Br—

B= (éjm HoN' _ ) 79 HoIN
R

5
Tehd : IUITCTRT & OTT B 1 G 981 € St Ufeiferht o faw B=y nl | FeAgER

n=N_| & P W G FR W AT F AR G W ¥ (@ YA

2nr
(b)3.c;t><10‘2Ta941(c)351|wﬁﬁmﬁ?ﬁaﬁ,aﬁs@ﬁaﬁwwmm
T ST 3 W UIg] UREde Bl € itk r %1 WM akerdl €1 ST (b) irea e
r=25.5cm % HTd 94 2l
(a) 9 3 v A1 @ B o HEi § A FfaEHia|
(b) e, i bt et v i X o =<t Tehal € ST URHATON &l SEel Tkl
(c) B i Eaierd: == i fogn | g1 =nfeu)
(a) B % @ead 1.0 mm 51 &1 gam@hR 99l
(b) 0.5 mm H FSARR 9¥ 99 2.3 x 10’ m s™' 1 A7 &1 TITd & h
feem & &
ST AT A1 S ST UshAd ST el § ik oherel U1 oh A9 T
TEAUM 1 UM € F TRal T | o Wi SwR He™, Litt onfg €
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4.21 (a) UH &fasl gashig & TSR 9w 0.26 T € 3R S =k o oload 39
faon & @ ® fop wifHm o1 ad w1t 1w e 9o SeaieRd: SW
3R Faru|

(b) 1.176 N
4.22 1.2 Nm"; 9fdu0 sl 29077 : I W pd &l 1.2 X 0.7 = 0.84 N U< Tl
ot Wf-Tehed: T €, FHifh, T F=;—°1112ﬁ9ﬁ3$|§aﬁ1§mwﬁaﬁ
nr
o1 o Teru f&an 7o ®, oheet fd oS o wTerhl o folq g 6
4.23 (a) 2.1 N Fe=AERa: 99 &1 AR
(b) 2.1 N Seafera: F i 3R (a/ 3R B & f&en o st fme off ior =
T ¥ 1sin 6 F9@ & =20 cm)|
(c) 1.68 N Zeaferd: = &l 3R
4.24 TN H t=JAXBTI F=1(lxB)
(a) 1.8x 102N m, -y fen & sHfem
(b) =& S (@) H
() 1.8x10>Nm, —x fxen o sfew
(d) 1.8%x10>Nm, +x fS¥M ¥ 240° &1 HT AW T
(e) A
O I3
I gk feafa o v R feurfd (o) e dqer ok feufa () swemd wqem
Tt 2
4.25 (a) YA (b) YA (c) T SR R 5o © evB = IB/(nA) =5 x 10 N
Reguit : ST (c) Sherel Heehta ael Gied e 2

4.26 108 A

4.27 oiied H gfaly = 5988 Q

4.28 3 YUY = 10 mQ

AT 5

5.1 (a) 9o fEepuma, Afa-hior, et & ki &l 1 &fas w2

(b) forA o siferer & (ormem 70°) , ifeh forA b <o ga o Fieke 1
(c) Tedt FT Joehig &5 WY B ¥ag ¥ ST Sl g8 Udd sl

(d) T G &fas a1 | T o foIT o € W geslt o gt & i faam
ehia yal W Sk Fealer g1 om: uel gE et off Ren § wepd #

ekl B
(e) m FaHM MU a1t fgya o @a TGS W &7 B o fow 9=
4, m

B, =——— @1 wam wifsm
4rr

m=8x%x102J T, r=6.4x 10° m T W 39! U< &M B=0.3 G

S geelt R UfRr &S o qRHTOT T RIfE T R

() b TR geddt 1 &, Shart TEya & o e B1 WA N-S gd 3 8

Thd €, S o gafhd @it 9eri o Hro
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5.2

5.3
5.4

5.5
5.6

5.7

5.8

5.9
5.10
5.11

5.12

5.13
5.14

(a)

(b)

(c)

(d)

(e)

1, 7% THg o Y TEedl ¢ W K@ ugd o S & foe g - siae
%o 9l Td B e o Tl % B THH W F 3o g o ufitede goid:
el T

ifer fieren gen wiel (S foh Sie o S=d qI9 W e w1 qEe §) ol
ek e B

Teh HHIEHT YAt o ST W el Wik €1 wifeh ardtaehdl 1 SHeHRI
fordlt 1 7 R1 39 Yo W U 3fad fehivn S % fore SRt -k
R FE TB AYH SIS U AMfeul

T TEZH 6 W T TSV FIA § dl Geal S Fehia &5 H1 Tk eren-d1
e T A S $1 S § R T A e 3 e A
T -kl sfaeE gef frehd e e )

Tgd 3Tfueh O W (Yedt o STIHed H) ST i 71 o hRUl 39 ek
& W oot o e &7 ¥ e 8 9N ©1 STeeHed o o faeet, S
foh dR-7e o1f% & 9 e1cdq Gaehet 2

WRzﬂﬁw,@mw'n&ﬂmgqmﬁq%ﬂmﬁmWﬁa@

eB

aAfereh Foee aTelt IR el W o S }1 3ey 0 % fa, g 9t
Irelt gTa e ok fore fagaon, Gud ® fR e 37 9 T 8, wg i faem
HRAH A o foru orafe o (S - sEwie fwol) & w6
Teayul g1 ¥ FAIfad F Gehal B

0.36 J T

(a)
(b)

m, B & 9@ 81 U= -mB=-4.8 x 102 J; T
m, B & YA 81 U = +mB = +4.8 X 1072 J; a7erf

0.60 J T"' UftATfetart 1 &1 ok arfewr, fen em-vere =1 feen o i
7.5x102J

(a)
(b)

(a)

(b)

(@ 0.33J (i) 0.66 J

(i) 0.33 J TR &1 9 ST S FaAehid ATEOT AR Pl B oF AR
Ft vgfa @ B (i) I

1.28 A m?> 181 o 3rfew, faen amr &1 fgon w fasf, 59 <€ erer o
o W 5 9 H THhd

THHEH FhiF &5 § 5ol I §; 5o Ol = 0.048 Nm et fen teht
2 T o% uftAifereRt =1 3787 w1 (37eifa Gaehia SMTEol |ier 1) B o SR
oA T I Hel 2

g=mB/(47* 1¥): m = NIA & JI FH | W & 9= 1.2 x 10* kg m?
0.35 sec 22° = 0.38 G

geeft 1 a1 & ifersh AR @ 9T 1 SR 12° 1 HI0 S g Th
Feater e ®, difasl (YT S0 9 geshia S HT ) | HU T I 60°
1 HIU T 2| ST IRA 0.32 G B

(i)
(ii)

0.96 G, S-N faem & srfew|
0.48 G, N-S f&en = srgfemnl

0.54 G geat o Jaehig &3 i fem Hl
14 x 2% =11.1 cm &1 g W A9 GHGHRH T
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5.15

5.16

5.17

5.18
5.19

(b)

(c)
(d)

(e)

0

(b)

(c)

(d)
(e)

(4, m/(4 7 ) = 0.42 x 10 9 r= 5.0 com W =l 21
2u,m/(4nr?® =042 x 10*&&dr, =2"°r =6.3 cm

=1 i W, agfess i fa w8 BH o SR fgyal o e & %
ST THIESH I ST A dredl Fgta wH €l S

B T e e e
o B &, T T S WA F R S

ST |, iR faee yfagasa wee 2

7T St o6 o 9ok W T B Yoh o o A ¥ 9% off T ?
o1 wifery aret &l o forq o1 @M etfues @)

(T ATRING STIIANT ael) 59 HEwqUl q22 I YAV, T FIEAT i ST
T A IS R, Gh1d &5 (B TS H) 1 G vl W eeia 21 5
T e o fAw p>> 1, A &9 W 39 7 W e et §1 e
atferer foregd =AM 30 YR o foE-as ¥ aed 2

TN o e e e R o B 2 e 1 e e e B A W
A< G I ST | T STIGIh I &1 T G SHN Hife 1 A
e, T o1 78 € foh Taw gareha o oI, el &9 § 3= gashehr
& 1 STl B

Te Wiel 1 THell Fifeh U ek Iea= S A U9 ok &%
FTFATIA 2|

el ofg e 1 oo YRR &5 1 THAM Herd T&l 81 T fafvre
& o ToTT 35eht I oo o Shierd W oft o ot € (erefd ferad g
whi @ TR T 8, M) | TR WAl | HE ol FoARA H1 G, FahA Tl
w1 Tfa 1 e 21 Ak & =k 1 G 2 (information bits) % §a
1 ¥ A Sifere ofq vefid e el TE SHeen ge1 SR R el g
T T HE HM

s (fa9iw &9 9 gt 9w die eiwee) 5= gy off #sd 2|
39 49 1 96 AR & vedl ¥ W Y gaH &5 W@ vedl § guifed 8
ST SR T8 R gan & gakig & ¥ g Wl olfhd T8 wfeiehe
afteror € e S qof ufwerer &, Sk fRd faer i T A 9 SR #R
o faga &5 9 uffeE s o g 2

Haa oh FHI S 1 AR 1.5 cm & TH W
A o
R, = 0.39 cos 35° - 0.2

=0.12 G

R, =0.39 sin 35° = 0.22 G

R=JR?+R? =0.25G

1R o

f=tan —=

h

HaA o6 IR
R, =0.39 cos 35° + 0.2

=052 G
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5.20

5.21

5.22

5.23

5.24

5.25

R =0.224 G
R=0.57 G, g=23°

(a) B,= (u4IN/2r)cos45° =0.39G
(b) & ¥ ufvem stefd g To qo fem & 3@ ol
TE & 1 IRA
~1.2x107 x sin15°
- sin 45°
=4.4%x10°T
R= meV
eB
_ y2m, x TS S
- eB
=11.3m

SR el = fa€Tur = R (1 - cos) Tl sind = 0.3/11.3 | 31 faemo
= 4mm3ﬁ"l’ll

IRA H, e fgya et
=0.15x 1.5 x 102® x 2.0 x10*
=45JT"

sifqa fagya ool o 3 o faw =8 & 99 mo B/TH
= 4.5 x (0.98/0.84) x (4.2/2.8)

=7.9J T
B=Lglj%aﬁur(wﬁww),xgwww“wm
B=448T
A H T wA = - (e/2m) L FoEwq HifqeRT o STIER 81 98 p, TS 1 TR

W ek SAEMT ¥ ocq= foRa1 W Hehal B
u, =IA = (e/ T)nr®

2nr?

l=muvr=m

Tel r IR el i B © 5 W m SHHE T (—e) S99 1 oA THE
¥ Th TRHEOT I w2

weed: u/l=e/2m

Fifeh e T BUNHS 36 €, p & 1 Tiaawia? & 3R <1 el & ac o
e 21 3Ty, = — (e/2m) 1

o % o p /1% fawid u /S FT AR e/m  stfa Forema TR R 9t 7
1 SN T8 a1 aren e (RTEeRt wanere fte € gl ©) e e
fgia 1 Tk fafime suafed & iR soeh! Faama fagidal o SHR W o= e
IERIBSIRETI
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™I 6

6.1 (a) qrpq e sTfE™
(b) prq ok SR, yzx o SR
(c) yzxdh 3™
(d) zyx S+ ST
(e) xry o el
() =g 9@ ur & Fifw & @ qu qa o feem €
6.2 (a) aded ™ SR (SRR IREH & THA I3 U A oell Fored =gl §, 37d:
IRa um, Fe s sa w @) |
(b) a’d’c’h’ o TR (T4 YA H ol Tl )
6.3 7.5x10°V
6.4 (a) 24%x10*V, S 2sdH I T
(b) 0.6x 107*V, Sl 8 s T& a1 W&
6.5 100V
6.6 TU h TAH W ¥ T el A = 1 r2B cos(ot)
e =-N o7 r’B sin(wt)
E ey = -N O T’B
=20%x50 X T X 64 x 10*%x3.0x 10%=0.603V
€y BT A 0T T H YA 2

I.. .=0.0603A

1
Py = g Evemn Liean = 0-018 W

IRA U FHIA R Tk ToH ARG ATt & S Feell o T F1 R
21 37d: T el FH (VX)) g Hoell W el el e it 9id 6 g
SR ST i 9% Fd T Reoll &l THEAH Ta T JAW (Fiq)
F) | 37: IE VI gt fzell § & S o ®9 § € @I, SqH1 Gid T8

FF T R
6.7 (a)1.5%x 107V, (b) I¥=W ¥ gd &I 3 (c) T &
6.8 4H
6.9 30Wb

6.10 B &F AR TTH
=5.0 X 10™* sin 30°
=25x107*T
€= Blv
£=2.5x10"* x 25 x 500
=3.125V
IR for[a ame® 9 3.1 V (WNeieh 3Tehl &1 ITAT hich)
T4 ST 3q UG HI K wewdE (S 0k g7 afs €)

6.11 IR fogm ame® sT@=8%x2x107*%x0.02=3.2x%x 10°V

g sr=2x10° A 22
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300

6.12

6.13

ek B =6.4% 107°W

TH VIR 1 Wid G0 o WY Gahd &5 § IRed i ol 9l S 8
T R R B o R0 Foiem § ufedd &1 )

=144 x10*m?x 103 Ts™!

=1.44x 10°Wbs!

@ o AN BH AN B oF HRU Foed § qRadd & &
=144x10*m?*x10°Tem ' x 8 cm s7!

=11.52x 10° Wb s

Hifer A & 2R % oW ek FH kW ¥, o qE
TE §g W € or: U foRE aee §el = 12.96 x 107° V; URd oM
= 2.88 x 102 Al 3Rd @ = fn @@ et S @ # W oA
zfm & v o Se aft R Yaw 39U Qfed ok TR €
@ H U HET ® S o FEA w1 fwm ok foud shf §HE w1 e 8d
oW wE eg fatu e @

d(t) = jaB (x,t)dx
(0]

A _ f g dBLO
dt dt

0

dB 0B 0B dx

dt ot ax dt

[BB E)B}
=|—+0—
ot ox

9= aj dx [aB(X’t) +v aB(X’t)}

dt o ot ox
0B 0B
:A e — —
[at +”ax}
TI%TA=a2

at ox
e gt af% THe § 7 o (iR T W i 2q %o (Calculus) 1
Tfed I Evash €), al ff 98 ded oA ® W At @ T v W aited
o H A TS R & k1 GHA o T qREd I € RO G 2

Wwafﬁmq'q',(aﬁ),(aﬁ) A v WE TR B o HRU W E| SR

"
Q:jldt
4
1%
=~ [edt
3k
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6.14

6.15

N
=E(¢l_¢f)

N=25R=050QdM Q=7.5x10°C & fau

®,=0,A=2.0x10"m’ & =1.5x 10" Wb

B=®/A=0.75T

(a) lef =vBl=0.12 X 0.50 X 0.15 = 9.0 mV;
P fau vFrgess qen Q fau =womers grm

(b) &, S& K &% €l & o Had Yolg o o] 69 1 A Bl 2

(c) BT & foi W fauda fog goa emaw sufue & +Ro Tenfyq faga &9 g/
e Wl R g1 S 2

(d) FIHET i = 1Bl

=3$V X 0.5T x 0.15 m
=75%x 10°N
(e) TR HRF FNI I ATHSH 91 oh a8 B Hl 12 cm s~ H THAAN Tfa
9 I Bq W 1 =
=75%x10°%x 12x102=9.0%x 10°W
St K Gelt 81 dl hig S @9 &l 8|

(f) PR=1x1x9x10°=9.0x10°W
W iR 1 G STl %Rk & et gieher S feman o 2

(@) ¥H; B AT WA ok q & @ (field lines) &1 &1 hredil (T ©
s PQ &1 e < Wefall o weal gt o e AT T B1)

HoNT
l

(aRATferehT o 31T den i 9 Q)

B=

&= LOINI A

YUl FTe dYdl = N

_ HoN*A
1

(ff & 7@ B ® gramel afterddi 1 svam &1 T 9)

I

d
E =V

T | e uRe
- HA T 301

av
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_4nx107 x25x10™

|€aw| = 03 x10° x (500)2 x 2.5
=65V
6.16 M= “Oaln(ua)
27 X

e =1.7%x107°V

2
6.17 _Bra i,
MR

A 7

7.1 (a) 2.20A
(b) 484 W

300
7.2 (a) —=2121V

J2

(b) 10V2 =14.1A
7.3 15.9A
7.4 249A
7.5  TIH M H YA
7.6 1255725
7.7 1.1x10°s™
7.8  0.6J, 9% | ¥ §AE T
7.9 2,000 W

7.10 V—i g Cc 1
' 2n\LC " T gL

L =200 uH, 8 v = 1200 kHz, C = 87.9 pF
L =200 uH, ¥J v = 800 kHz, C = 197.8 pF
Tierdt Femia &t i 1 9RE TR 88 pF ¥ 198 pF &1 =feu|

7.11 (a) 50 rad s
(b) 40 Q, 8.1 A

() Vv

Lrms

VLCrms:Inns(wOL_ 1 ]20
0, C
7.12 (a) 1.0J.%, L 3R C o Gfaa seie &1 a4 @ifed € afk R= 0l

302 (b) w=10%rads™, v=159 Hz

=14375V. V, =14375V., V, =230V

2022-23



() g=gq,cos wt

(i]t=0,g,T,37T, ..... W G St guiden Sgd Sl 2

(ii)t=£,%T,%T ....... ,ﬁT:%:&Smsm#ﬁawww

£ (erefa @ o1 9 7)
T 3T 5T . aT T g
d t==—,2— = ... , W T q=q, cos— =g, Ccos—=——1 :
@ 8 8 8 =% 8 DTS

ﬁgﬂwzq—zzl[q—z]a‘fwa—cﬁaﬁ aTeft R

2C 2\2C
(€) ad: R, LC ol &I Somfed HT a1 8l aa: Ha IRMEH Sl
(=1.0J) S o &9 § &fd &l S 2
7.13 LRWRUY B, AR V =V, sinwt

\% <
2 252
R +w’L
(@ I,=1.82A

(b) t=0, WV afehan € a1 t=(¢ /w) R I Alerhad B
2nvL

a7, tan¢ = =1.571 @@ ¢ ~57.5°

57.51 1

X =3.2 ms
180 271 x 50

HAd: HIA-IR=dAT =

7.14 (a) I, =1.1x10°A

(b) tan ¢ = 100 =, ¢, /2 o THIT B

I, 1 oTaf steren (19 7.13) 1 ST9&T %! H ¢ S 7 @i &
foh 3=9 o9 W L gt wRug #1 e w1 w21 Tt feesrdt ofmy §
(TR SFerEll o UYEE) ¢ = 0, el L Uk G eieh i |ifd 1 il 2

7.15 RC-9RUY Bq, I V=V, sinwt B @

\%

0

1
0 _sin(wt+¢) =l tang=——
YR +1/ w0y ®CR

(@) I,=3.23A
(b) ¢=335°

I=

3d: Eh‘l?ff—‘T&‘?l?lT=£=1.55ms
2]
7.16 (a) I,=3.88A
(b) ¢ ~0.2 =4 G R I8 TR YA 7| 37: I=4 MG R C, <Melh H
«ife =1l hean 21 fyseehr) aftae B Tl st & wEd o= 0 3R C Th
ol qRae 1 A HE e

7.17 EHR LCR URUY 1 YA Fiaaren 58 YehR & St @ 303
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7.18

7.19

7.20

304

Gﬁa)=a)o=%‘ﬂ?frd'qél

I 1 ZI, 0=, W AHI ¢ 3 FA ¥ AAM 7 2
M@l RH, I, =575 A
Y LE, [, =092 A
@ CH, I, =092 A

& T FA YR =575 A, Fiifeh L 3 C Im@n 7 & 180° fadia
FHell § ® S = o YAF &0 W SR A T T

(a) V=V, sin ot?g

Istin(wt+£); ak R=0

1 2

wL — —|

‘ wC
4

>

T~ faE o ® AR L > 1/0C, IR+ 98 o § 9 ol < 1/0C

I,=11.6 A I _=824A
b) Ve =207V,V, =437V

ms

[ &7 I8 : 437 V - 207 V.= 230 V 9T rms dieedl o sReR g
=ifew L 31k ¢ & foll W aicedn 180° faadid senl § g o %HHv SHaewferd
& S 21

(© L% oI =R % d &, awfas dieedl ¥ 9 1/2 319 ?1 3@: C g}
U " v I R

(d) C Bq diced! ¥R ¥ /2 999 €1 §H: C §RI SUH WA Wi A )

() el SUN HIeA TR A 2

I _=726A

wfady R gW IUNE W R= 12 _R=791W

L g1 SUYH K = C 5 SUYH K =0

%ol SUNH Tk =791 W

(&) @,=4167rad s™'; v, = 663 Hz
17 =141 A

(b) P=(1/2)I2R ¥ 3 37 (663 Hz) R stfersham € foreen fow 1, xferram
TP _=1/2), )"R=2300W

(©) w=aq,+ Ao R (H=TheT =1 ? 9fg (R/2L) << @,)
Aw=R/2L=95.8rad s™'; Av = Aw/2n = 15.2 Hz
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v =648 Hz 3R 678 Hz W R wifem, Suqaa wifem &1 emefi 21 o
ST TR ST [T (1/42) TS e aw s (fore vt
fagafi o @8 W) 10 A B
d) Q=217
7.21 o=111rads™; Q=45 Q &1 91 I & o foIQ o, wRafda fwy o R
H 3.7 QTH FH HIWQ
7.22 (a) ¥l T8 rms dicedl & fau g & € Hifr fafa= smdi & fl W dieed
T Hell § & 8 ehdl 1 SN, 31 7,18 1 IW fEu)
(b) ST& wRuy wied fran w1 € df S=9 URd o Gt & IefE w3 2
TH I S © S R (TR 1 afEs S €, s
(c) & o1 =g, L 1 gferaen SUemiia iR C Y siga ik (o) 2, ora: i
N Tehd C o foR W el 1 S99 Mg Yol U ok fory, L ekt gicsen
I=9 § @R C W1 =9gd HH| 3: T U Gehd L o T W gl B
(d) Tl ereeen faw o™ &g L 1 IS 99T &l € 9 3@ die-Hie o w9
i A T S| G 9N &, W9 wieh 1 SAfafie Wi o SR et
@ a2 el eig-shie o v 9 =i #i aenen 9 gig et fges
FR Sod R s fre =1 ST
(e) Wi 1 & Foh o U =ik heell <G & URd: Sices 1 HH H B
HiRideh SO o &9 H Wik T & HLl B
7.23 400
7.24 SO WK = hpgx Ax v=hpg B
&l f= Av YoTe & (Tt eruey uftess o IR Walfed Sel 1 3R 9id Yehg) |

Iqersy fald wiferd = 0.6 x 300 x 10° x 9.8 x 100 W

=176 MW
7.25 oF 9fY =30x0.5=15Q
) 800x 1000 W
AT H rms 90 =————— —200A
4000V

(a) @A # foRqd & = (200 A)® x 15 Q = 600 kW
(b) EIF g fogd Y& = 800 kW + 600 kW = 1400 kW
(c) @A # fawad@ = 200 Ax 15 Q = 3000 V
TS § SeaEl TEHER 440 V - 7000 V B
_ 800x1000W

7.26 Y =——"—""=20A
40,000V

(a) e SIfeR &1 = (20 A)’ x 15 Q = 6 kW

(b) HFF BN foR[d Y& = 800 kW + 6 kW = 806 kW

(c) @A ¥ fawadd =20 Ax 15 Q =300V
oS W I THBE 440 V - 40,300 V B 98 T ¢ T 3=4 dieed
TER0T NI Giderd YT &7 9Igd W &1 Sl €1 1eAd 7.25 H, 9% wie &
(600/1400) x 100 = 43% B 3@ A<E § I8 @hael (6/806) x 100 =

0.74% 21
305
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T 8
8.1 (a) C=¢A/d =80.1pF
49 _ dv
dt dt
av 0.15
§=W:1.87><109Vs’1
d . . L .
(b) la=& . ofd, Afe fadl &t FAfeal ) 3vam T < 9 Henfs #1 wiel ok
s @ = EA
. de
Tl = LA
-9 L9E_ T S mmad wi=i=0.15A
gA dt ¢A
(c) St B, a9d ¥ ¥ eHRI 3TN He Ud fowemed et 1 4 gl
82 (a I _=V_oC=69uA
(b) ®i; 319 8.1 (b) T Feafd qa ot WLt Bl 5 | THA o W Frei B @
=l
(© TB=1" i
T T € T o 5 i, (SRTHAC B) THA 5 e IJei HIA ¢ I e
% o 3 el # <o w3 B HR i, =i o:
Bﬁ%%io,aﬁ%@%m:aﬁﬁﬂmﬁaaﬁqdamén‘amrrq%
=21 =976 pA; r=3cm W R=6cm, B,=1.63x10"'T
8.3  faia o well forg Jarehta i 1 9T A B € :c=3x 10°m s
8.4 EINBinxyTdad ¥ ¥ 3R WEeR @aed €, 10 m
8.5 aUes ¥ : 40 m - 25 m.
8.6 10° Hz
8.7 153 N/C
8.8 (a) 400 nT, 3.14 x 10° rad/s, 1.05 rad/m, 6.00 m
(b) E = 120 N/C sin (1.05 rad/m)]x - (3.14 x 10° rad/s)t]} j
B = 400 nT sin (1.05 rad/m)]x - (3.14 x 10° rad/s)t]} k
8.9  ThIZH I (for A= 1 m)
—34 8
306 = 6'63X112X1;_?9X10 eV =1.24x107° eV
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3Tl

TR Waen % fod H o= qReAl ?q BieH S 10 &1 oSl ok
gfeiehe TOT Tch W 1 ST Fehdl 21 TRl Sia R Seafsid wieH 1 S,
A o GHT el W k1 el 3T Sl g1 Seewnd, Wi o =
1.24 x 10° eV = 1.24 MeV o @ @R 2= 10'>m 21 98 A sl
2 fr v st w0 § (9 w0 o v Ghan y-foRor Seas s
?) wiawud: e 1 MeV w1 Sl SaUel Bl S WHR, g9 qUesd
A=5x 107 m o T HIZH Full = 2.5 eV Bl T <uidl € T Foi w@d
(f = o weg dhaor gva fafeor <1 B) & #ed yfaeud: §9 eV @
Ha B

8.10 (a) A=(c/V)=15x10>m
(b) B,=(E,/d=16x10"T
(c) E & # sl o9, u, = (1/2)¢, E*

B &7 | el ¥, u, = (1/24,)B>
1
\)/uogo
8.11 (@-j. (3.5m, (c) 86 MHz, (d) 100 nT,

(e) {(100 nT) cos[(1.8 rad/m)y + (5.4 x 10° rad/s)#]} k

E=CB3ﬁTc= Q?W'@,%=L%

8.12 (a) 0.4 W/m? (b) 0.004 W/m’

8.13 M T o fie, TUIRE 1 U Tad TiaeH 3 dl 2| fordt o foru fafeor w1
arfereham ol o T avTeed o % fEE e §f T ¥ A =0.29 cm K/T,
4, =10°m, T=2900 K % {0 | 371 T0meeat o T arg «ff 9 fovg < wehet
£ 3 Gl e g o fafi= a § fafeton w6 w2 e o o
T o st €1 o1 v fafeRtor 1 Wit ?g, 7H <ifIT A=5x 107 m, @ &id &1
AUHH T 6000 K &1 =1fEu) s e for fetae @ off 39 s a6
IO HOT R STF! droar Afeehan T&1 3|

8.14 (a) el (o wesd faw)
(b) e (g e faw)
() H&H @
(d) 37 fafezor (diem)
(e) X-TRur (steran @ y-foheor) e

8.15 (a) SETHSA T Sei I a0l WEfdd Hl 8
(b) IR Terd SPFHEHA gNI WUfAA ®Y ¥ WA T8l e ¢ (TeTTEE
3fEn) | ord: WedA STl grl TR S 2
(c) wrved X-fehuil =i Sfaviift hidl & wefsh 599 3R el ol 38 9 Tehelt &
(d) =& g4 9 Scafsld s fafmon 1 erewifia Y odr @ iR gedt & I
W UEEH W Ukl § N Sfed i T BF 9 o
(e) AHESA o A TR YT H1 AUfq oF HRUT geal T A9 FHH TFMI
(f) et fove 95 R Sca=1 Wel SIE S o &g 9N i & ol IR fava
o =gd 9 feedi o R yehrer & wEH 3711 39 HROT viidehTel WKW @ S| 307
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- _________________________________________________________________________________________________________________________________|
1 fog End points FAGdd Discontinuous
FTARR Interstellar I Discontinuity
Fafe faferwor Cosmic radiation sTafes gfa Internal resistance
YR Calibration SR Inclination
s fem Forward direction RlENIER] Empirical
sAfarereh Super conducting ST g Ionosphere
S Downward ST foheea Tonic crystal
HAU HT Fogid Principal of S Charge
Superposition ElEy] W } Charge density
SCEIGE Semiconductor B I LT Step-up transformer
TAq Infinite Wﬁ'ﬂ'@ Upward
S RETIRRIG| Directly proportional EXIGREEICH Fringing of the field
ST TRE Paramagnetism SEURT . Acquired
EREIRE Unneutralised SHAFTE fasaiat Common potential
Tfee Along RCEREENIED Torsional constant
srgee Longitudinal Tt Ammeter
AT Resonance ¥t 1 form Ohm'’s law
SR Y e Sharpness of ERIRCAI| Vibrational speed
Resonance heraHsh (HaTH ) Phasors
ST At Resonant frequency PICT S Time interval
ERERER Applied fercar fram Kirchhoff's rule
SAIIE Transverse § Se Win'ding
STIEI-h1E Cross-section % g. T Helical
e Analogous FATSHIRTOT Quantisation
ST OO Mutual induction e D1s§ipation
ATETET T Step-down transformer st forega e I Motional electromotive
A9aTE o Drift force
Tferettern ili
Ao Design v lg}dzblshsfyla
F iER u W
fehg @ Centripetal force ‘
sAferrEta Postulate M 5 Gaussian surface
ST Assumption U7l hTTeh Quality factor
sTemfed e o TOTEE 9 H Qualitatively
Damped Oscillation S Galvanometer
308
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EURCCEIRIERLI
UM HI0ME HaTT

fReft gmaa

Friction
Gyromagnetic ratio
Spin angular
momentum
Conductor
Conductivity
Conduction current
Remanence
Magnetic permeability
Magnetic monopole
Magnetic intensity
Magnetic dipole
Magnetic susceptibility
Magnetic flux
Moment of inertia
Generator
Jockey
Sinusoidal
Lightning
Instantaneously
Temperature gradient
Thermal speed
Equivalent resistance
Equivalent resistor
Acceleration
Declination
Oscillation
Two way key
Secondary coil
Dipole moment
Retentivity
Rheostate
Galvanometer
Capacitance
Polarity
Polarisation
Radius vector
Polar molecule
Dip
Angle of dip
Equatorial plane
Vacuum

IR IEE I CARNII

frroafa

JeoTeh

EE|

et et Hiftaah

A
g wrwed
i
qiere
RIESIIGE
Tfaferent
aRgefia fem
RIECr
qRATOTHS
RIRE]
RIEIEE]

v feem
YRl

ree HarsH
ARI/Td

o1 frem
RICINpIL cay
JUfed e
Yfdgeehc
EIGEIE]]

B IRREH
BIRREET|
YA SATE0]
JATEd ERT
PECE

Tatda

et
eIk Fea
h
preapieceic)
T

T it
TR — &0
TR — o Tl SeTore - T TRt
e foram
o H
I-gaw
g gel/femied gat
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Result

Network

Intrinsic

Thin spherical shell
Dielectric
Dielectric strength
Permittivity
Phenomenon
Solenoid

Circuitry

Circuital law
Bounding
Qualitative

Finite

Confinement
Backward direction
Permeability
Parallel connection
Loop

Loop rule
Potentiometer
Forced Oscillation
Diamagnetism
Impedance
Resistance
Resistivity
Restoring torque
Alternating current
Propagation
Amplification
Surfaces

Primary coil
Inductor

Inductive reactance
Induction

Plug key
Flux-leakage
Flux-linkage
Bandwidth

Eddy current
Earth’s magnetism
Torsion balance
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% odifaeRt

foegd gaehta T

310

Standard resistors
Alloy
Meter bridge
Basic
Additive constant
Arbitrary/Random
Meridian
Radioactive
Linear isotropic
dielectrics
Logarithmic scale
Ferrimagnetic
Ferromagnetism
Colour code
Wattless current
Deflection
Disturb
Electrolysis
Electrolytic solution
Electrolytic cell
Electrolyte
Electromagnetic
Electromagnetic
damping
Electromagnetic waves
Electromagnetic
phenomenon
Electromagnetic
induction
Electroscope
Electric dipole
Electric current
density
Insulator
Permitivity
Potential gradient
Potential drop
Potentiometer
Potential difference

Relaxation time

RICRERE

2022-23

Diffraction
Displacement current
Electric quadrupole
Electric susceptibility
Electric displacement
Voltage rating
Voltmeter
Inverse-square
Inversely proportional
Wheatstone bridge
Power factor

Artefact

Zero deflection
Hysterisis

Series connection
Concept

Collision

Storage battery
Balance condition
Balance point
Capacitor

Capacitive reactance
Junction rule

Supply

Connecting wire
Conservation
Approximation
Symmetry
Equipotential surface
Tuning

Parallel plate capacitor
Mono-energetic
Universal
Electrostatic analog
Electrostatic shielding
Electrostatic potential
Solar wind

Spectrum
Self-Induction





