3T

.
AT 1

=
P
»

b e e e e

.21
.22
.23
.24
.25

T

6 x 10° N (ufcehsi)

(a) 12 cm (b) 0.2 N (TratT)

2.4 x10% | 98 TH WM a1 TH soioe (T gRal W fed 31 @) & o=
o A Wl Al eyl §el i S 2

AT S A T T B Tg kel Tk o] ¥ Y g H LR e 2
ON

(a) 5.4x10°N C' OB & 3mfsw; (b) 8.1x107° N OA & 3T3fE™
FA @Y I 21 fgya et = 7.5 x 10° C m; z-318 & oW

10* Nm

(a) 2x10'23F § ichefid ™ (b) B, TG 09 | & (= 2x107 8 kg
I H)

(@) 1.5x102 N (b) 0.24 N

5.7x10° N

AEY | AU 2 HOUTCHSE €, G 3 UAKHE €| HU-3 h1 EY-TElq ST
arfershad 2

25.98 N m2/C

I/ 51 A9 HE el et w1 gen v @ frid waet w5 g & quE 2
(@ 0.07uC  (b) &l %aet T fF =i & ofieR e ¥ I R
2.2x10° N m?/C

1.9x10° N m?/C

(a) -10° N m?/C Fifeh i Foheol | Uferg TE9 T9H 2|

(b) - 8.8 nC

- 6.67 nC

(@) 1.45x 107°C (b) 1.6 x10® Nm?/C
10 uC/m

(@) =3 (b) A (c) 1.9N/C

9.81 x 10 mm
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1.26

1.27

1.28

1.29

1.31
1.32

1.34

shered (c) el ©; I Teeraga & Y@ Fefud e T Gend| (a) T € w1 HRO

g ® T &9 W@ = % safdded et =feul (b) Tord 8 1 SR 98§

for & Y@Td smoTeel ¥ SIRY &l & "R, (d) T € w1 ®RO 98 € TR e

@ TH-SH 1 TE HIE TR, (e) TeAd BH HROT € ¢ TeerEgd e @ @

o & o G T

Tg I ROTHF — z Ko § 1072 N € @1effa =g w=d fogqa & =1 fxen o 21 @1

Tg o X Tehd ? T ag faya &1 wed fofast o &1 fen o 21 9 sl

I T

(a) Gehd : TEN MSHA I8 FFHT S gofa: =Terh W &1 3R IR i uRag Hi

(b) TSH M (o) 59 gl & o 71e <9iian € foh g 1 =ieth & i g8 W
—q 3TeY URd T =fEu)

(c) SUHI I YUId: s T8 | IRag Hifwa|

Toha : T35 R T | fooR FINT 79 306 F TR &7 (6/¢e,)n T 7o
FIR T T 3T & HT STIAFA T THR HIOC S fF 77 N g fog & FRw
&5 Q1 I AT =TeTeh o SHIR0T &5 o1 LAWYV €| =1eish o Hial 3 g &
T aur fauda €1 9T A <A e qiE ue e S § wae € o =

%@Hﬂm‘a’méﬂ{ G)ﬁ%|

2€

p : uud; n :udd

(a) ahd : 38 WA g1 T SHifSTw) A Sy Saer Lol 8: e wdieor s
=l frdt off feen & ey forenfia &1 W 9% ¥ fasm = feafa =1 fen o
TIA St T SIS HIT, i, I e w1 feafq & fere @it & Tt
v fady feufa =t feon & siadel fAfds g stafa v faam feafa & =i
3R 9% I3 | B fohell fagd &5 &1 = Aaqel woed § T TRy MeE
o & oTgER fRdl faga &9 &1 06 T8 § St o aren woe el
IS AV UG TEl €, Y B B a: Te e el el g wehal

(b) T S 1 ToeT arett Y@ w1 e g v faa fog 21w srae
39 @ o 1w 39 fog 9 oier favenfya ®ifS) y@med aa 3ca= ghml
WY T W@ & sifietaad wnfid HIfSe o g i R e 9a 39 v faa
fog @ @ S 21 A% @, Hqe & wenfae s as et ¥ v
ECREIE

1.6 cm

AT 2

2.1
2.2

2.3

10 cm, 40 cm &R ¥ g HKOMER & TR
2.7 x 10° V
(a) AB 7 Sfeiaad Td 55k HeA g | Bkt oM afel a1 o Yoieh fag W fava

I T
(b) T o 3Ifyycia AB feem o
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W ofifaeRt
2.4 (a) YA
(b) 103N C!
(c) 4.4 x10*NC™!
2.5 96 pF
2.6 (a) 3 pF
(b) 40V
2.7 (a) 9 pF
(b) 2x10710C, 3 x10710C, 4 x 10710 C
2.8 18pF, 1.8 x107°C
2.9 (a) V=100V, C=108pF, Q=1.08x 10°C
b)) @=1.8%x10°C, C=108pF, V=16.6V
2.10 1.5x10°J
2.11 6x10°J
2.12 1.2 J; fig R SW o eymfie 2|
2.13 999 = 4q/(V3n g b); &7 = 2 S for wfafa o svifer 2
2.14 (a) 2.4%x10°V; 4.0 10° Vm™ ¥ 2.5 uC ¥ 1.5 uC &
(b) 2.0x10°V; 6.6 x 10°Vm™" 36® 2.5 uC ¥ 1.5 puC i o et wen
H ST 69° o vl i 9w Hl
2.15 (@ -q/@&nr), Q+q/@&nr})
(b) WX H B A AARE T8 (59 W i o8 76 ) W M9 & A
T 2 Y A B wIfEu Agfees (Wes) Hi 9 ®i o o 7
e T © ok Te e feRan S R Sk i ferd & v B =R i
T TS A9 € Tehd & T et STE I €| 39 Gl i g
T 3 fou, T 5% 6 O For T A et & o w8
ST 31 W =Tt o iRl W =i o i<t faed &9 I §, 9% % o
T T I EY K o 9 H fagd &9 gR1 e e e w5 34 21w
Tg S 2 o ferdlt feoreie & o forw oe srderd 21 ord: it & iR &
Yt 7t € (stufa &2 &% 7)), IR =R SH! ohdt ot pid 8 =t &+
fil I W FIE e & S
2.17 A /(2ne,r), & doE o GEA @ fag w1 gl rE & ot o sifiete B R
2.18 (a) —27.2eV
(b) 13.6 eV
(c) —13.6€V, 13.6 eV; =M < T Toeht fearfa # gEgie 0] &1 Fa Sl
¥ R
2.19 -19.2 eV; feufas Sl @1 3= 3Fd R faan mn 2
2.20 TES U TG ok faga € 1 UM (b/a) B1 FUS W T qoil Teh Sl e o
el o ferdlt T | T Tehd B SR Jhiel W 1 Tk w9 e ot Tt o R
A 9|
2.21 (a) fgya o a0 WfawE (£ 1/4ne) p/(- @) ®, Tl p=2qa fgya sl
=1 gitm 2, + fog Su wmg v fig g% g @ qen — fag o=, <& fag
p— —q % THIT B e & il (x, y, 0) f6ig W favwa g 2
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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 A 1/r2 % YR H 2
31; T, St < feige o e feeragy e R feran e e faget &
e et Wil @ w@as © el ge W e 72 s

sAferer o fore, =gyt fava 1/r° Y oifq, fgya 1 fawa 1/r2 =it ifq qen wha
gal 1 fawa 1/r & ifa sger 8

1 UF o1el 18 Geifll =1 6 |icR Wferal o =afterd fopan @, g dfem o 3
e Jofieed o ol B

1130 km?

gwwﬁmzz%oplr

Q,=10°C,V,=100V;:Q,=Q,=10°C

V,=

V,=50V

Q,=2.55x10"°C, V, =200 V

(a) 2.55x10°J
(b) u = 0.113Jm™>° u= (%) ¢ E*
2.67x 10 J

G : T ofifere R afgereti w1 58, Ax @ =g & St 21 R T e (ST
e /) = F Ax | I8 9 &t feorfast sl 1 uaAx 9 9@ h &M 3T Sl
2, T8l u S B B 3 F=ua, S u= (%) &,E* 1 ST4T FF (1/2) QF
o SR B o6 G | Y ek o1 ifeh gol 39 qed § fifed € o wrerh o S
TR &9 E 7 90 iR I8 YA T I: 9 § WA WA E/2 F AEH
B R

(a)
(b)

(c)
(@)
(b)
(c)

(d)
(e)
(0

(g

55%x 109F

45x10%2 V

1.3x 10711 F

T&Y, ifer Tl W e foator 'HE TRl 2

Tl

YTk e (Shael qul Ted € ST &5 1@, TRel 1@ B | Wi e
o1 1 feen wardt €, 7 T o @i

I, QU el FP AR Fo oFf 7, HE AR T v

&, fawa gaa 2l

Tsh Ushel ok Ueh G @ et gud ufgept orfd | 21

Ut % U 1] § Tl fgya st g 21 R off, qufae i w5 fagd
ol ger fagia W efa © S 39 T o &9 § 9 R

1.2 x 10'°F, 2.9 x 10*V
19 cm?

(a)
(b)

(c)
(d)

T3 x-y T o FHIR

Fq & S (a) ®, g zues fon e faeeior aret qot omeg o, 5« &=
Tl §, UG 1 WK g

Hehsl T, % o fog W

fire (STet) o FHY THF-HEE W aEedt Spid St 9 :-vH: e @ 5gd
THIR FHAe § "=l Sl 2

2021-22

291



% et

292

2.35 T : A SR WA (FIE) o S & BT, TH W G, had g, g e
Il R 31 el IR T o & a9 g, 9 @A T AR g, o @ d g
faweaiR g<d ST AT

2.36 (a) BHN YR A1 Yea gHfaWE IS o €1 9 & 8H ared Feherd €, o1 W

el FHIEYE T3 agel Sl & 3R AR fox qen geaft w1 fawe g T 2

(b) =, agHea ¥ sufadt fausH amr +iR-+R tgfafg it =R & smaf
Heh, 39 U1 % $Eeh favd ol "erl § S G (S ey, e iR
Yea-Hae § o ®) I Gl o S R 2

() ¥R HOR ¥ aHse TR afed-Sgn qo qigd ¥ STefym g @l @ 3K
TR UEH oh & 9 gy fortsia g #1 S faet e, s,
e | Bl 2

(d) dfed o v o Aafifed 8 R Her TS | o g et e 2l

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 I ABYH UN (4/17) A ;

@ AD H 8/ = (6/17) A;
el BC ¥ 91 (6/17) A;
@ BD ® 9N = (—2/17) A;
M@ CD H 9/ (—4/17) A; 921 ORG99 § g &1 = (10/17) A
3.10 (a) X=8.2 QHeeA o AUy i =Aaq T oq, TR TReba 9g-FF | T8l
[ERIRCIS
(b) A¥ 60.5cm &I 3 W
(c) TeammHieX ®ig o &l gwiem

3.11 11.5V Sofisea | TS Sfcdiers ol Sid 9 o T8 1 o1 S s €1 56!
sTuferfa ¥ &R wde €9 W 9¢ S

3.12 225V

3.13 2.7x10*s (7.5 h)

3.14 el &1 BRI 6.37 x 10° m Wi iR geeft &1 el @AW w@ i
T = 283 s UK & ©q &N 9 34 fawifsm i) o1 ot @7 fafy saent shaat
IFIAM & T e qoia g A 21

3.15 (a) 1.4A, 119V

(b) 0.005 A, eTHvE, Hifch AKX WX i FS Hhel o [T Fgd Aadh g’
(~ 100 A) F TEYTFA Bl 2
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3.16

3.17

3.18

3.19
3.20

3.21

3.22

3.23

FI F QM & FEmE (SYE IR) ¥ SgIE (1.72/2.63)x
(8.9/2.7) ~ 2.2 ek UMHfm eoteh €, 37 1Rk HuIE W ofl shaiedl o fore 34
arferen Tgg fepan St 21

3 1 g = Feneldr 9o on] g ¢ frsg S0t w5 wfieemd ag | e
sy @l 2

(a)

(b)

(c)
(d)

(a)
(a)
(b)

(c)

haet ¥R (Fifw g7 Tl 7, U@ faon mn R) o wdt ufert sy e
% &hel & hAI! 2l

H%cf, - 3THY (non-ohmic) Tl & 3T : A 3@3, CPEIGED
TARE

Fifh Fa & TS AHTH W = ¢g/r

I eriafeh iRy sga eItk €T @ @Ik oftge & (gefedmmn) oy ufued
B W ® Al ol T e gren o 9 stfue © S

iR (b) &4 (C) TN YT W@l © (d) 10%
(i) gy § (i) 9t 9vesHd °; n?

() 1Q 3R 2Q T Ivdsrn § 3] 20 GASH & 3Q & Y Suiien § Gag
FISU (i) 2Q 3R 3Q o UwE FASH & 1Q F Y 9viEH § Gag

HIfTT| (i) TN 0T H (iv) T T9d w9 H1
(i) (16/3) Q (ii) 5R

Gebd : WA ol o ed edeh 1 qod Wiad® X ©1 S 2 + X/
(X+1) = X T5Eeh 38R X = (1 +4/3)Q 3@: &7 = 3.7 A &

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

(e)

£=125V

e =l Goeh Fder fog @ R ? df fooiet § 9 %H w2

BEl

T2, afs TR o Jee 9a H e and ad ¢ 9§ 2AfEew 8 @ )
AB W Hqer fag gra & gl

Tftgy XU 7T €9 ¥ ST S, Hifh dqer fag (S £FB mV i hife
1) TR A & w1t gHig e iR "o # gfaer e wga eifees it ar)
AB & UiishH H I9ge IRaiee R i HAIRSd ek IRue sl ®9aRd a2
fen e @ e for AB o 3IR-UR fawama, wifyq fagaares oo o shedl
offgr-a1 € wifush g 99 Gqer fog a) @i sifue e W el
gfaeTa Jfe FHIHT FA BAM

1.7 Q

AT 4

4.1
4.2
4.3

4.4

nXx10*T~3.1x10*T
35x10°T

4 x 10° T FEaRd: FW HI 3N
1.2 x 107° T Sfeqor =t 3R
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% odifeRt

294

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 102 N; 51 ! fa¥n Faif o oid =19t o T2 g < st 21
2 x 10° N; 3THY0 a1, A & @add B &I AR

8t x10°T~25%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) forell oft 3R
% THAA U % fau T R

51 % 10*T = 1.6 x 10° T Uf¥=® &I AR

AAE T 50 cm, A1 T 4 cm, U T G T 400, G AT
10 Al 3 foeRor Twas 7 2 €1 Fo dmet § s quEse ad ?)
Fefadl o o= | e fog o 3M9-9 2d oa & TH B ¥ &7 |

U IR?N R Y (R Y o
B=""——x (—+dj +R? + (——dj +R?
2 2 2

9 2\ 3/2 -3/2 -3/2
RN (S 3) ) ad)
2 4 5R 5R

2 3/2
:'uOIRNx(éj x[l—%+1+%}

2R? 5
W T T T TE TR =10 § 59 9/ H d?/R? A1 d/R i ST H i

off SR B e T & (T %«namd/ﬁw@a%,ﬁwam
2| o TF DR &9 § tH9AE &9 B g—

B= (éjm HoIN _ .79 HoIN
5

T : IEITCTeRT & OTT B 1 G 981 € St UfeAiferht o faw B=y nl | WA
n=N_| &% Fow W ¥ BR T BT F AW YA @ B () YA

(b)3.2c;t;10-2Taa1(c)vK|WWW@ﬁ,mﬁwwmm

Y e A W gl qRada B § il - °E aged 21 S (b) Ea B

r=25.5cm & HTd HH B

(a) Rk a7 v a1 @ B o HHIAR § A Fia@Hia|

(b) &, Fifeh Johra 9t v k1 TN f S8 Fehal & THRT TRATT T T Fehelll

(c) B & HedieRd: 4 &t fgon o g =nfew)

(a) B % @ead 1.0 mm 51 &1 gameR 99l

(b) 0.5 mm H FSelRR 9¥ 99 2.3 x 10’ m s™' & A7 &1 FIFd & hi
feem # =

ST Il A1 g ST UsHAd ST T § il helel U1 o A9 T

TEAU 1 UM € F fRal T 1 o G SwR He™, Lit onifg €
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4.21 (a) UH &faw g &= f5ge afEm 0.26 T # R S =0 o deaed 39
faon & @ ? fop wifHm 1 and w1t 1 Fram e 9o SeateRd: SW
3R Faru|

(b) 1.176 N
4.22 1.2Nm'; 9fasyo gal 29777 : IR W FHA 9 1.2 X 0.7 = 0.84 N I T
WW:W%,W,I@F:;O 1,1, S i 3o e R e e
nr
el o ToIq fean 7o ©, sheel Sd derg o ekl o g € "1 B
4.23 (a) 2.1 N FeAERa: 49 &1 AR
(b) 2.1 N Seafera: H9 i 3R (u/ 3R B & fgen o st fme off wior &
oIt ¥ 1sin 6 9@ 2 = 20 cm)|
(c) 1.68 N Zeaferd: = & 3R
4.24 TN H 1=JAXBTI F=1(lxB)
(a) 1.8x 10>Nm, -y fen & sfew
(b) =&l S (a) H
() 1.8x10>Nm, —x fxen o sgfew
(d) 1.8x10>Nm, +x f&0 ¥ 240° 1 HT I g
(e) =&
O A
I gk feafa o = B ferfd (o) Tmh Wqer ok feufa () swemrh wqem
Tartelt 21
4.25 (a) YA (b) T () % TAHRMA W 9 T evB = IB/(n4) =5 x 10° N
Rgut : ST (c) Sheret et ael Gied e 2

4.26 108 A

4.27 soieRd ® 9fY = 5988 Q

4.28 3 IY = 10 mQ

3™ 5

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

(b) fora o siferer & (ormem 70°) , wifsh oA b o g o Feke 21
(c) Tedt HT Gaehig &5 WY B ¥ag ¥ SeT S g8 U sl
(d) T g &fas qo1 H T o foT s € wefh geslt o et & w1 faam
JaHE gl W Ik FeAler ?1 om: Tel gg fRdt o fgen & wehd a%
et 2l
(e) m JaHM MU aTet fgya o @a FHfEYSS W &9 B o fow ¥
H, m

B, =——— @1 yam sifsu
4drr

m=8x102?J T, r=6.4 x 10° m W@ W A& I &M B=0.3 G
S geelt R UfRrd &S o qRHTOT T RifE T R

() T TE? gedt 1 &, haet fgyd & o T 21 T N-S 49 S 8
TR €, S TR gafhd @i ger/i o Hro
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% et
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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, 98 W9 & WY "5l 81 T K@ g ol 3 o T qHe- st

T2 G 99 B AR o Tl & SR U9 R ot 39d e ot aiterd qofd:

el T

it fueren gan wier (S fF e o S=9 a9 W @R H1 e ®) de

weehia e B

ek HHET Gt o S W el Wik €1 wifeh ardfaehdl w1 SHeHRI

fordlt 1 7 R 39y W U 3fad sfehivn S % o SRt -k

R FE TB AYH SIS Ui AMeul

D T W6 3 TG YT HIdl € ol YAl o Gahid &5 1 Th Y-

Afirera 39 & ST €1 s o fafed o gawa sifveral o favermor 9

&0 - se g fred uw g €

TEA AH T W (Y2t o TR H) ST i T o RO Icq Gaehid

&5 U Yol o gashta & | uiadd 8 Sd 2| EeHee 9 o e, s

o GR-vem onfs & wfa s Haseher 2

o Rzm—;é?W,WmﬁmwmmﬁmWﬁa@
e.

arfereh 5o oTell TR el W Sl 21 37ed 54 o forg, gaft st e

el ITa e o ferg fadq, Gug 7 R e 33 9 T w9, wg o faema

FRARE A IR o foau Aefom o (S - sedre fRol) o 9 @

Hewqul & U I Y Tkl 2

0.36JT!

(a)
(b)

m, B & 99 21 U= -mB = -4.8 x 102 J; Tl
m, B & UA9H@ Bl U = +mB = +4.8 x 1072 J; 3T€rh

0.60 J T~' ufArferent o1 3181 o oTgfest, fum um-vare &1 faen w= fR
7.5%x 1072 J

(a)
(b)

(a)

(b)

@ 0.33J (i) 0.66 J

(i) 0.33 J UREToT 1 9 Tl S gawTa STEOl Wik w1 B o SARE aH
=1 g T ?1 (i) g

1.28 A m?> 181 o arfew, faen omr &6t fgon w fasf, 59 <€ erer o o9
o W 5 9 H TR

THHTH 1T & § gl A T; 5ol Ol = 0.048 Nm et fen weht
2 o =g uRTferehT w1 1e1 ol (7eifd aenta o[l Wiker i) B o ey
M T RIS el B

g=mB/(4n® 1”): m = NIA &l JIFM & W I M 9= 1.2 x 10 kg m?
0.35 sec 22°=0.38 G

geeft 1 GawTT & ifers AR @ ufve ST AR 12° 1 HI0 S g T
FeAieR O W, AR (T O @ g S A ) @ W S 60°
1 HIU A 2| THHRT IRA 0.32 G B

(i)
(ii)

0.96 G, S-N f&zn = srf<wil
0.48 G, N-S fezn = srgfemnl

0.54 G geat o Jaehid &= i fem Hl
14 x 2% =11.1 cm &1 g W a 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 co W 2T 2
2u,m)/@nr? =042 x 10*5¥@r, =2 r =6.3 cm

et amai R, agfess arde 1fa w° €W % SR fgyal o gawE & o
IR GHEISH ® A7 FE Gl ygfa w9 & S 2
e T e e e R
faon & eI §, <R $oeh Sis wanysH i A HE off @

SR W1 A, it faener giagehia uwed 2

7 S o ok 9o U T B Yh o o gaF ¥ 9% ff T ?
=1 v ol el o foaw o W st 2

(1A TR STIFAN o1e1) 39 H@qUl a2 I THIT, & AT i ST
FHT 9 IS R, Gh1F &5 (B TS H) 1 G vl W | 21 5
T W o faw p>> 1, d &9 Wl 39 7 W e fredt §1 sed
it forega =ameA 39 & o fava-ge 9 o 2

gl < T wererf o A fgyet 6t wfed | welt ofd Y 9 uig §
A< Gk i STTEA H Tk STIGashd G0 1 Faeh I Fife I B
e, T 1 9% ® o Ggw gareha o fof, sreeeiites ®9 U Se geashehrl
&l 1 STl B

HTe Wil H1 el Fifeh Ui s Sca= Fo AT 9 ok &% o
FTFATI &

ol ofe e 1 ek GaRHN! & 1 THAM Her Tél 81 T fafvrse
& o oY 35eht I oo o Sherd R oft et ot € (erefa R e
ki T TToR T 7, M) | T W H HE Al R H1 G, oAb whi
Eake | ic &fﬂﬁ'@%lﬁﬁ%ﬁwﬁ?(informationbits)éﬁﬂ"'lﬁ
1 ¥ A Sifered o9 Yefid A areft TH SHeen ge1 SR F el gf
HT TWE FE BT

faifre (fovrm &9 @ "arfud Sfaw e sieee) 9= ®Eeg off #&d T
3T &5 HT TH AR o oddl ¥ R H AR &5 W goal § qHifed 8
ST SR T8 R gan & gasig &F ¥ g Wl olfhd T8 dfeehe
wferor € e S qof uferer T, S fRe faer i T A 9 SR R
o faga &5 9 uffa wE o g 2

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

=0.12 G

R,=0.39 sin 35° = 0.22 G

R=JR2+R?=0.25G

6 =tan

*1&= 62°

h

Had oh HWN
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, 9=23°

(a) B,= (u4IN/2r)cos45° =0.39G

(b) & § ufv=d 1eid g To qo T & 3 o
TH &7 H G

_1.2x107° xsin15°
sin 45°

=4.4%x10°T

meV
eB

_ y2m, x TS Sl
- eB
=11.3m

SR F¥el = I8 = R (1 - cosh) F&l sinf = 0.3/11.3 | 31d: fa&qo
= 4mm%ﬁ"'ﬂl

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

sifam fgya oot ura & o faw =8 o6 99 mo B/TH
= 4.5 x (0.98/0.84) x (4.2/2.8)

R=

=79JT"

M p NI o
B==0 e Ty, (STl 90w, YA HT ST KT WA T
B=4.48T
T H G HA g, =~ (e/2m) L Formra Hifeh! o TR 81 98 p, T 1T g

W HYoh SAEM @ cq= foRal S Fehal 2
u =IA = (e/ T)nr®

2nr?
l=muvr=m

Tel r IR Fell F B ® T W mEeTHH T (—e) 6 1 Selded THH
¥ Tk IR [ H

wed: u/l=e/2m

Fifeh g T BUNHS Y €, p T 1 Tiaaick & 3R <1 el o acl o
daed &1 31d: w=-/2m1l

o 2 /1% T /S AR e/m B tefa forerd snuR W 9 A
1 SN T8 18 et TRt (FSEeRt W e € gl ©) e deie
fagia 1w fafere Sueifer 2 iR gqe! forama fagrdl & SeR W = &
IERIBSIREETI
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AT 6

6.1 (a) qrpq e sTfEw
(b) prq ¥ IR, yzx 6 A
(c) yzxaﬂ‘ﬂ_jf@'l
(A zyx o ST
(e) xry sk sTffaer
(H = 3@ T Fifw & @ qu qa o feem €
6.2 (a) aded ™ SHRY (SRR IREH & THA I3 U A oTell Fofed =gl §, 37
IRa ur, Fre s Sa w @) |
(b) a'd’c’h’ o FRY (30 YHH oy Tl €)
6.3 7.5x10°V
6.4 (a) 24%x10*V, S 2sdH a7 T
(b) 0.6x 107*V, Sl 8 s T 1 @I
6.5 100V
6.6 TU % Y W Y T el wed = 1 r2B cos(ot)
e=-N o r’B sin(ot)
€ty = -N O T°B
=20 x50 Xt X 64 x 10*x3.0%x 102 =0.603V
€y BT T 0T T H YA 2

I .= 0.0603 A

1
P. = 3 Epmmn Lo = 0.018 W

IR 9N FHIA R Tk T ARG H € S Feell o gET w1 R w
21 I7d: T 9ed FH (V) gR Hgell W Fergrd ol e St 9Rkd «1 g1
NfUd I F e FId U HeSall i THAHE T § FAT (7A7q) HE
F) | 7: I8 vl FEet Fzell § e o o ®9 § T W, SqH Fid q=A

FE T R
6.7 (a) 1.5x 107V, (b) 9¥=m ¥ & &I 3R (c) T faa
6.8 4H
6.9 30Wb

6.10 B F e T
=5.0 X 10™* sin 30°
=25x%x107*T
€= Blv
£=2.5x10"* x 25 x 500
=3.125V
G fagd ame® o1 3.1 V (Weieh 3T 1 STANT Hioh)
70 S &g UGl H1 K wewd[ 2 (Sa 9 a8 afas €)

6.11 URA for@ & T =8x2x%x107%%0.02=3.2% 10°V

I a=2 x 10° A 2
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6.12

6.13

vk ¥ = 6.4 x 107°W
79 vIfed 1 G G99 o 1 Gohig & B qedA S o sl R 2

7 W R B #R0 %o | 9iedd & R

=144 x10*m?>x 10° Ts™

=1.44x10°Wbs™

@ o AN BH AN B oF HR0 Fe § qREdd &1 &

=144 x10"m?%x10°Tem ' x 8 cm s

=11.52%x 10° Wb s!

Fifh A & o 2w oW Wi # FH w9 €, o@: IA o
TqE §g W § or: URa foRE aee §el = 12.96 x 107° V; URd oW
=288 x 102 Al 9@ ¥ = fon o e S @ H W HAEH
29 & T w1 dem Ak R Uae ?q o9 Qfed SR mfeme € @
0 H uW WS H GE b YAT 1 fn o fqudia wni wEen w1 gE gd
o w g fafu e @

D) = jaB (x, ) dx
(0]

dB(x,t)
dt

dﬁzaj
ac )
dB _ 9B, 0B dx

dt ot  ox dt
_[LBMLB}
| ot ox
Hd:
do _ ajdx[aB(x,t) N vaB(x,t)}
dt o ot ox
=A[8—B+va—B}
t ox
T A = o
. oB) (0B .
%Hwaﬁqqa,(g), (g) el 0 A 3R BH o SR 99 7| S

=i gt af% THe & 7 3 (TR T W I g HoH (Calculus) HT
Tfed 99 Tevas €), al ff 98 ded oA ® W At @ T vore o aited
T F A TH G & k1 GHE ok W qREd I € RO G 2

tf
Q= [ It
&

llf
== [eat
3k
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6.14

6.15

s
qub
@

x| =

- @ -?)

i

N=25,R=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 vHregs qen Q fau =woners g

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

(c) BT o fal W fawdia fag g omew ofue o wRoT Tenfyq fag@ &+ g™
JaHTg I 1 7l S R

(d) 31EHET & = Bl

=3nleX0.5TXO.15m
=75x 10° N
(e) 9TEI FRF ENI I JATASH 91 oh (985 B Hl 12 cm s ' H THAAN Tfa
H JaM ©q Yo &1 2™
=75x10°%%x12%x102=9.0x 10°W
it K Gell 31 d1 his wfed @9 T8l sl

(f) PR=1x1x9x10°=9.0x10°W
W iR 1 G STl Rk & fordeRt gieher S faRan e 2

(8) IF; B AU 7Ifa o Aa & W (field lines) i &1 redl| (I@ ®
5 PQ =1 ofeE < Wil o Hea i & SR o E 1)

Ho NI
l

(uftersht ok <X den fad @ 90)

B =

(ff & o B ® gramel aftad=i 1 svam &1 T 9)

d
E =NV

T | e uie
B FA 9 301

av
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_4nx107 x25x107*

= X 2 x
| €00 03 X107 (500)2 x 2.5
=6.5V
6.16 M=Mln(l+2)
2T b'e
e =1.7x10°V
6.17 _Bﬂazﬂf‘
MR
3T 7
7.1 (a) 2.20 A
(b) 484 W
7.2  (a) 300 _ 2121V
V2
(b) 1042 =14.1A
7.3 15.9 A
7.4 249A
7.5 TUI& EE H I
7.6 125s7%; 25
7.7 1.1 x 10% st
7.8 0.6J, 9% ¥ of THE W
7.9  2,000W
7.10 v= R 1
. _ZTC LC,I.e.,C—m

L =200 uH, 8§ v = 1200 kHz, C = 87.9 pF
L =200 uH, ¥q v = 800 kHz, C = 197.8 pF
fed! G i &1fiar 1 9RER e 88 pF ¥ 198 pF &M =gl

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

() v__=14375V,V

Lrms Crms

=14375V, V

Rrms

=230V

VLCrms = Irms (wOL - Lj = 0
Do

7.12 (a) 1.0J.%, L 3R C ¥ dfaq seiisti 1 9 Sd © 9 R= 0l

302 (b) w=10%rads™, v=159 Hz
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() g=gq,cos wt

(i]t:O,g,T,%, ..... W G St gofaen Sgd el 2

(ii)t:%,%,%r ....... ,qﬁT=%=6.3msW@i%lﬁWrﬁTmﬂﬁﬁﬁ'q
2 (3rafa S e 3 ©)

T 3T 5T . «T T 4o
(d) t=—,2— = ... , W Hifeh q=q, cos— =q, cos—=—— 7qd:
8 8 8 4= 8 T4 V2

2C
(€) ad: R, LC Toifi &I Somfed HT a1 8l aa: Fa IRM9H Sl
(=1.0J) S & &9 | &fgd g1 St 2l
7.13 LRURUY =Y, A V=V sinwt

a‘ﬂﬂwﬁ—q—z—l[i]aﬁwsmfﬁ et 21

V o
2 252
R +o°L
(@) I,=1.82A

(b) t=0, WV Afhad & a1 t=(¢ /@) W I ¥fhad 2|

s, tano =22V 1571 s ¢~57.5°
Ad: HIA-I%<dl = 57'5n>< L =3.2 ms
’ 180 ~ 2nx50

7.14 (a) I,=1.1x10°A

(b) tan ¢ = 100 m, ¢, n/2 o THIT B

I, T1=1 sTgfa staeen (199 7.13) 1 3T9&T HIHT FH 8 S T WA 8
o S=a omgfd W L got uRuy 1 @@ w@ H 21 frd s ufwy §
(TR SFerEell o UYEN) ¢ = 0, el L Uk G Tl i Hifd wrd Ll 2

7.15 RC-9UY Bq, 9% V=V sinot & @

v, . 1

[=——2—sin(wt+¢) 7=ftang=——
JR*+(1/ 00y wCR

(a) I,=3.23A

(b) ¢=335°

Ad: W—W=£:l.55ms
w
7.16 (a) I,=3.88A
(b) ¢ ~0.2 3= G R I8 W YA 7| 37: 3= G R C, <Mk F
«fifet =1l ehtan 21 fveehr) aRtae B Tl stee & wEd o= 0 3R C T
ol qiaer w1 wifq w2l

7.17 EHia LCR URYY &1 Yrel Fidaren 56 YR < Sl © 303
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7.18

7.19

7.20

304

2
1 1 1
=== t|loC-—
Z \R oL

ﬁw:wﬁ%mw%

I 121, 0= @, | Ahad T 3R FA €0 @AW ZAaH 2
I RH, I

Rrms

=575 A
Y LE, [, =092 A
@ CH, g

Crms

=092 A

&7 7T : A U I, =5.75 A, Fiifh L 3R C wmEn 7 uwd 180° famdia
FHell ° ® S = & YAF &0 W R A I T

(a) V=V, sin wt%‘g

>

TR~ faE @d ® AR L > 1/0C, 3R+ fag od § IR wl< 1/0C
I,=11.6A,1_=824A
b) V.. =207V,V, =437V

[ &7 ST ¢ 437 V - 207 V = 230 V TIIIH rms dicedl o SeR gl
Tfeql L 3R C o i W siieedr 180° fawdid e § €F o Rl sqeehiord
B St 271

(© L% oW IR % ff &, afas dieedl ¥ 9 1/2 319 ?1 3@: C g}
Y WA v I 2

(d) C =g dieed 9N ¥ n/2 999 T GH: C gRI SYE wied ik I R

(€) el SUYH HIeA wfewd YA 2

I =726A

wfads R gW IUE W R= 12 _R=791W

L 31 U T = C 5 SUYH K =0

Pl UK Uk =791 W

(a) w,=4167 rads; v, = 663 Hz
17 =141 A

(b) P=(1/2)12R ¥ 3% 3TafT (663 Hz) R stfersham & foes forw 1, stferspam
TP _=1/2),)"R=2300W

(©) 0=, + Ao R (Ff-HeT 31 & 4R (R/20) << 0,)
Aw=R/2L=95.8 rad s’'; Av = Aw/2n = 15.2 Hz
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v =648 Hz 3R 678 Hz W Rmr wifem, Sugeaa wifem &1 emeft 21 o
ST T HW S [ T (1/4/2) TS St o e (forer vt
fagafi o a8 W) 10 A B
d Q=217
7.21 @=111rads™; Q=45 Q &1 91 I & o U o, wRafd@ fey o R
H 3.7 QT FH HIWQ
7.22 (a) Tl T8 rms deedl o fau T T & Fifw fafa= sramat o fl W deed
T Hell § & 8 ehdl B1 SO, e 7,18 1 IW f@u)
(b) ST& wfRgy wfed fran w1 € df S=0 URd o G &1 efE w6 2
TH I S © S R (TR 1 aiEsH w €, s
(c) fawe om 3, L = wiqenen Suemiia € 8iX C &1 5ga ik (3rd) 7, om: K
YN Tehd C o fo W eI 21 S=9 Mg Yo 9 ok fory, L ekt icsen
3= € 3R C 1 9gd HU| q: FAEd IR Gohd L % FR W g R
(d) Tl rereen fawe ¥R B4 L 1 IS Y9E TET € =R 3H We-%Ig % wAm 9§
i A T ST G 9N &, 9 wieh 1 eafafiea wfienen o SR fie
@ a2 el oie-hie o FovE 9 =i 1 denen § gig et fraes
FR Sod R sk fre =1 ST
(e) Ifsrt 1 & FoFu forT Wk =ik sheclt 27 o Ufd: dicdsl ®i HH H T
HiRIeeh SO o &9 § v 1 & e 2l
7.23 400
7.24 SoloEA WK = hpgx Axv=hpg B
Tel f= Av JaTe & (et eruey ufess o IR Yelfed wet 1 37Fa 9id Yehe) |

Iuersy fald wIferd = 0.6 x 300 x 10° x 9.8 x 100 W

=176 MW
7.25 ©F 9f" =30x0.5=15Q
. 800x 1000 W
T W rms ¥ = ———— = 200 A
4000V

(a) @A # foRd & = (200 A)® x 15 Q = 600 kW
(b) HIF g foagd Y@ = 800 kW + 600 kW = 1400 kW
(c) @ # fawad@ = 200 Ax 15 Q = 3000 V

o5 § S=ERl TEEER 440 V - 7000 V 2

_ 800x1000W

40,000V
(a) A T & = (20 A’ x 15 Q = 6 kW

(b) HIF BN fogd Y@ = 800 kW + 6 kW = 806 kW

(c) @ ¥ fawadd =20Ax 15 Q =300V
oS W I THBE 440 V - 40,300 V Bl 98 T € T 3=a dieed
TR g1 9T YferT &1F Sigd W B Wl 81 A 7.25 W, Fg Yok &1
(600/1400) x 100 = 43% B| 3@ 3=H | I el (6/806) x 100 =
0.74% =

7.26 20A

305
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ITTT 8
8.1 (a) C=¢gA/d =80.1pF
49 _ dv
dt dt
av 0.15
EZWZI'S’?XIOQVS_I
d . . L .
(b) id=€oa%.m,w&ﬁﬁaﬁgﬁﬁﬁﬁwmé?ﬁwﬁaaﬁﬁaa€
s @, = EA
. dq,
T Gy = & A
=9 L mman wi=i=0.15A
gA dt ¢A
(c) S e, T ORI ¥ THR W = TS fowenys amisti 1 3 el
82 (a I _=V_oC=69uA
(b) ®f; 31 8.1 (b) T Feafd q ot Lt Bl 5 | THA o W Frei HL &
&I
r .
() FB=420,
e el © 79 sff 5 i, (SRTET B) WA % w1ef et el ¢ Gl J@far
T R 9 wen § qer wW T IfE i =0 o
Bf%éio,aﬁ%@%m:aﬁmﬂmﬁamwwéwﬁ
i=+2I =976 pA; r=3cm W R=6cm, B,=1.63x10"'T
8.3  fraila o wefi forege gorhtar ol i =et THA BT ® :c=3x 10°m s’
8.4 ENBinxyTdad ¥ ¥ 3R WeR @aed €, 10 m
8.5 WU ¥ : 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  ThigH i (for A= 1 m)
—34 8
306 = 6'63X112X1;7?9X10 eV =1.24x10° eV
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3T

e e FE N A9 el A s 10 %1 e
gfeiehe TOT HTeh U H1 ST Fehdl 21 FRET Sia g Seafsid wieH it S,
Hid o GHT el Wk SHael 3 il g1 Serewnd, Wi o =
1.24 x 10° eV = 1.24 MeV o T @esd A= 102 m 21 98 @ st
2 fr v st W § (9 @@ o wen Gehnn y-foRor Seas e
?) wiaewd: o 1 MeV &1 Seil el g1 3 WhR, 9 qwee
A=5x 107 m % W WA el = 2.5 eV | TE A & R i @i
(f = & mea whmw g9 fafeor 3@ @) o Aed ufdewd: $9 eV H
Hae 2

8.10 (a) A=(c/V)=1.5x10%m
(b) B,=(E,/d=16x10"T
(c) E &5 ° sl e, u, = (1/2)g, E®

B &7 | el ¥, u, = (1/24,)B>

1
E=CB3ﬁTC=m$W@,%=uB

8.11 (a) - j (b) 3.5 m, (c) 86 MHz, (d) 100 nT,
(e) {(100 nT) cos|(1.8 rad/m)y + (5.4 X 10° rad/s)tl} f{
8.12 (a) 0.4 W/m? (b) 0.004 W/m?

8.13 U T 1 fie, aeed o1 Uk Had Tieed 3ca=1 ohidl ¢ Toret o ferg fafereor =61
aifereham ol o G avTeed o % fEE e § T € A =0.29 cm K/T,
2, =10°m, T=2900 K % {0 | 371 T0Teeat o Ta arg «ff 9 fovg < wehet
g1 3 Gl e g o fafi= a § fafeton w6 wift &g e uieR o
T o st €1 o1 oA fafewwor 1 Wit 2g, 7H <ffTT A=5x 107 m, @ &id 1
AUAM SRS 6000 K 81 =feq) v i fom femae ara ot g9 aeoresd i
IO HOT TR STF! draar Afehan T&1 3|

8.14 (a) el (o wesd faw)
(b) fear (erg woe=t faw)
() F&q @
(@) 3= fafewor (dien)
(e) X-fRTor (steram Wiwe y-fheon) &=

8.15 (a) TFHSH 3 def HI a0 wEfid Sl B
(b) TR Hehd FHEH gR Tfad &9 § WEldd el B} 8 (ISagEh
fEn) | ord: e STwEl gri feRan St 2
(c) wHed X-fohuil =i Srawifta hid & wefsh 397 3 el o 38 9 Tehelt &)
(d) =8 g 9 Scafsia qereTHl fafsheon i sraeifia & o1 @ @R gt &
W UEEH W Ukl B S Sfed i T B9 9 o
(e) IIHESA oh I BRH THE i STIAREATT o HRU G2t T A9 & B
(f) et fove 95 R Sca=1 Wel S ST o &g 9N i & ol IR fava
o =gd 9 feedl H R yehrer T wEe 71 3T RO TiidshTel YR @ S| 307
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R L C R CHE ]

End points
Interstellar
Cosmic radiation
Calibration
Forward direction
Super conducting
Downward
Principal of
Superposition
Semiconductor
Infinite
Directly proportional
Paramagnetism
Unneutralised
Along
Longitudinal
Resonance

Sharpness of
Resonance

Resonant frequency
Applied

Transverse
Cross-section
Analogous

Mutual induction
Step-down transformer
Drift

Design

Centripetal force
Postulate
Assumption
Damped Oscillation

oS €9 |
TeamTHIeY (LT

2021-22

Discontinuous

Discontinuity

Internal resistance

Inclination

Empirical

Ionosphere

Ionic crystal

Charge

Charge density

Step-up transformer

Upward

Fringing of the field

Acquired

Common potential

Torsional constant

Ammeter

Ohm’s law

Vibrational speed

Phasors

Time interval

Kirchhoff’s rule

Winding

Helical

Quantisation

Dissipation

Motional electromotive
force

Mobility

Gauss’ law

Gaussian surface

Quality factor

Qualitatively

Galvanometer



i HeTE S
UM IO HaT

faega amepf

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

RIS IR ERICARNII

et TMelta Hife3eht

g wrwed

RESIKED
qigferent
ftgefta fom

TR - S/ T - UTrehT
e famr

HIATL YT

g ga/faded gen
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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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[ERCRCECIRR

forem fouga
Torgaum =

faya yaomr
IEECEIG

favemmdt (i)

fasara
fagifa =1

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

2021-22

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





