3T

.
AT 1

=
P
»

T I I

.21
.22
.23
.24
.25

T

6 x 10° N (Ufcemsi)

(a) 12 cm (b) 0.2 N (T=HT)

2.4 x10% | 918 TH WM a1 Th soioe (FAF g W fed 31 @) & o=
o SEd Wl qe ETHY0l gel 1 U 2

AT S YA T T B TE heiel Th o] ¥ Y oG H LIHARA SRl 2
ON

(a) 5.4%10°N C' OB & smfsw; (b) 8.1x107° N OA & 3T3fE™
FA @Y I 21 fya et = 7.5 x 10° € m; z-318 & erfEw

10* N m

(a) 2x10'2 %7 F wiehefq ™ (b) B, TG 09 | & (= 2x107 8 kg
ITE H)

(a) 1.5Xx102 N (b) 0.24 N

5.7x10° N

AEI | qA 2 HUTCHSE €, G 3 UARHE €| HU-3 H1 EY-TEq ST
arfershed B

25.98 N m2/C

I/ FF H Y9 K Aol T@nst i ge w1 9 el st s g o 99 )
(@ 0.07uC  (b) T, Fad T &k T & R e O = 7
2.2x10° N m?/C

1.9x10° N m?/C

(a) —10° N m?/C Fiifeh i Tl H Uferg &9 T9H B

(b) - 8.8 nC

- 6.67 nC

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

(@) =3 (b) A (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

shered (c) el ©; I Teeraga & Y@ Frefud et X Gehd| (a) 7T € w1 HRO

7% & fop & Y@l = & sifcieea il =gyl (b) el g w1 R 98 €

for & Y@t Homee ¥ SIRY & @ "k, (d) T €H %1 FR0 98 € TR

@t TH-gI T AL B Wehdl, (e) Teld B RO € ¢ TeereEd & @ g

o & I G T

Tg I ROTHF — z Ko § 1072 N € @1effa =8 w=d foga & =1 fxen o 21 @19

Tg o X Tehd ? T ag faya &1 wedt feafast o &1 faen o 21 9 sl

¥ R

(a) Gebd : TEN MSHA I8 FFHT St goia: =Terh W &1 3R IR i ufag wi

(b) T=E M (a) S8 g & forw g7 <wiiar @ & g 1 = & i =8 ®
—q 3TeY URd T e

(c) SYHI I YUia: Hifash T8 ¥ TREs Hifau)

Toha : T35 R T | fooR FINU 79 395 I a1 &7 (6/¢g,)n T 7o
FieR T[T €1 39 & 1 SR 39 YN HiTY 99 o I8 W g g & HR
&5 Q1 I A =TeTsh o HROT &5 o1 ALY 2| =eteh o il 3 g &
guH qen ool €1 ot 3 3F & ufmr e e <M weE @1 o = el

%Qﬁﬂm‘s{méﬂ{ G)ﬁ%|

2€

p : uud; n :udd

(a) Hahd : 30 WeA gRI T HIRTY| A oo Her womd €: qe qer e
w1 ot ot feen o eirer forenfia &1 W 9 ¥ faam =1 fefq =1 fen o
TAIA St T SIS HOT, i, I e i feafd & fere @eft & Tt
v faa feafa =t feen # sfadel ffde i steia v fas feafa & =i
3R 9% T3 § B fohell fagm &1 o1 A sfaqel Toed § T W Ty
oM o SrgaR fore for@ &= 1 (8 8 9 Bt oA aren e e
FE Ay ufeg T}, I B {1 1 gE Hqor Tt T el Hehdl

(b) T A& i foet ol Y@ w1 we fag = faeu fag 21 aherm s
39 @ o 1w 39 f9g 9 oier faventya ®ifSw) Yo 9@ 3ca= grml
WY T W@ & fietaad wenfyd ST o9 T W R A 9 39 v fady
fog ¥ @ S 21 A< WEn, Hge & wenfre w1 @ e 7 yera
EieIEY

1.6 cm

AT 2

2.1
2.2

2.3

10 cm, 40 cm &R ¥ g HKMER & AR
2.7 x 10° V
(a) AB 7 fiaad Td 58k TeA g | Bt M aTel a1 o Yoieh fag W fawa

I T
(b) T o fvyeia AB feem o
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T ofifaeRt
24 (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 1.2J; fig R SW & eymfie 2
2.13 fa99 = 4q/(V3n g b); &7 = 2 S fo wfafa o sifem 2
2.14 (a) 2.4%x10°V; 40X 10° Vm™ ¥ 2.5 uC ¥ 1.5 uC &
(b) 2.0x10°V; 6.6 % 10°Vm™ 3E¥ 2.5 UC ¥ 1.5 puC i o et en
H TIHT 69° o VT i fIem Hl
2.15 (@ -q/@nr’), (Q+q/@&nr})
(b) WX H B A AARE T8 (59 W i o8 76 ) W M9 & e
T T2 e A B TIfeU) Agfead (Wes) MHid O ®i o o 7
i T R Te < foRan ST R Sk 37 fega & v B =fen) i
T RO TG T A B Tehd © TTEY Fet S I | TH FAeT B g
F % for, T % o o FTE T W A-Ye & e e ¥ A
3R 99 AT etk o fiaw) =i = & iR fogd &9 I €, 9% 9 o
W Tk e A Bl W S faga &5 g feRan e A2 % < 21 e
Tg S 2 b ferdll feorded & & fore o7 oo 1 ofd: ik & it &=
Yard 7t € (stula &g &% 7)), IR =R SHH! ot ot sHfd € =erw &
fiqt g8 W HIE & T 2T
2.17 A /(2ne,r), & doE o wEA @ fag w1 gl r2 & ot o sifeta B R
2.18 (a) —27.2 €V
(b) 13.6 eV
(c) —13.6€V, 13.6 eV; =M < T el fearfd o BEgieM T & Fa Sell
¥ R
2.19 -19.2 eV; feafast Tl 1 Y= oFa W faan w0 2
2.20 TES U T ok fagd &5 1 UM (b/a) B WU W K1 o U Sl e ol
el o ferdlt 9T | X Tehd ® AR el 90 1 Uk w0 B o9 T o
A 9
2.21 (a) fgga o st Wfawa (£ 1/4ne) p/(¥- @) B, Tl p=2qa fgya sl
=1 gitwm 2, + fog Su gmg v f6g g % g @ qeon — fag o=, <= fag
p— —q % T 2| e & AfeeEd (x, y, 0) g W fawe = 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 W A 1/r2 % YRR F R
31; T, St < faigen o e feemaga & gru e T e fage &
e a1t Wil @ w@as © el ger W e T2 s

sAferen r <k foe, =qget favwa 1/r% Y wifa, fgga o1 fawa 1/r2 1 i qen e
gal 1 fawa 1/r & ifd ager 2

1 UF a1el 18 Geifll =1 6 |wicR wferal o =after foran @, yeeh dfem & 3
G gofienm o ot 7

1130 km?

gwmﬁmzz%oplr

9,=10°C,V,=100V;Q,=0Q,=10°C

V,=

V,=50V

Q,=2.55x10"°C, V, =200 V

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

Tebd : WM Wty T ufgemian w1 g, Ax W 9g1 & St @1 e T e (am
e /) = F Ax | I8 9 &t fearfast et &t uaAx 9 9€H h &M ST Sl
2, &l u S B B 3 F=ua, S u= (%) ,E* 1 ITAT FF (1/2) QF
o SRR T 5ot GA | Yo T 1 ifish gt 39 924 ° fifea @ R = o die
TR &9 E 7 90 iR I8 YA T I: 9@ § WA WA E/2 F ARH
T R

(a)
(b)

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

(d)
(e)
0

(g

5.5%x 109F

45x10%2 V

1.3x 10711 F

&, Fifer el W e foaao gue T2 2

Tl

eI el (Shael a9 T € S &5 1@, el 1@ B) | W a9
©ROT 1 feen wardt €, 7 fom o il

I, QU Fe F TG FS f 7, B AR & U=

&, fawa gaa 2l

Teh Uehel WcTeh Ueh Wil © TSkl Sodl afgent ad W 2|

U % U 1] H Tl fgya st g €1 R oft, wfera freaie @ o
oI Get fogid W MR & S 30 Tk o & ¥ e 2

1.2 x 10'°F, 2.9 x 10*V
19 cm?

(a)
(b)

(c)
(d)

T3 x-y T o FHIR

a1 & S (a) W, e soen fon fHfyem faveia ot qer oo o, Se e
TG §, UG 1 W €

Hehgl TMel, %% o fog |

fire (STet) o GHIY THI-HEE W IRt SApid St -9 fiie @ Wgd )
THIR FHA § a2
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2.35 ¥ : A SR W (FI¥) o = & H1, TSH W G, had g, g e
I B 31 el IR T o &= a9 g, ¥ @A T AR g, o § 9w
faweieR g<d ST AT

2.36 (a) BHN YR a1 Yea qHfaWE IS oA €1 9 & 8H ared Feherd €, a1 W

ol qufawe I53 a5l Sl © SR AR X den geaft 1 foerd qum @ 2

(b) =i, aguea ¥ eufadt faus am/r +R-+R tgfafaEg & 9 &t e
ok, SH HH1 % SHeh {9 il Wl € S Henter (S =Ry, W 3R
Yeal-TdE W o ®) Wi idl o SR R R

(c) R HER ¥ arqHed onMar dfgd-sien qe dafed ¥ STy gl &l € 3K
YR UEH oh & U g fordfsid g #1 S faiet e, s,
e | Bl 2

(d) dfed  wehrer Sl Sfafied & IR Hord TS W oA 9 et Sl 8

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 M@ ABH UN (4/17) A ;

M@ AD H 8/ = (6/17) A;
ImEn BC ® 91 (6/17) A;
@ BD ® 9N = (—2/17) A;
M@ CD H 91/ (—4/17) A; 921 ORG99 § g &1 = (10/17) A
3.10 (a) X=8.2 QEaEA o WY sl = F o, w1 IR 9g-§3 ¥ T8t
IERIRCIES
(b) A¥ 60.5cm I 3 W
(c) Teammiet ®iE & &l geriem

3.11 11.5V 90y § Haifsa wfekiees oy €id 9 off T &m0 ) i w21 56!
Ut ¥ &R = €9 W 9¢ S

3.12 225V

3.13 2.7x10*s (7.5 h)

3.14 Ut &1 B0 6.37 x 10° m ST 3R gesl 1 el SEw Ww ehiferu)
I = 283 s UK i og 9N © 39 fawiism wifsw) s@ ot = fafy et svaa
A € M T quidan wEl T 71

3.15 (a) 1.4A, 119V

(b) 0.005 A, eTHvE, Hifch AKX WX i FS Hhel o [T 98 Adh g
(~ 100 A) &1 STEeTHd Bl B
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3.16

3.17

3.18

3.19
3.20

3.21

3.22

3.23

HW w1 TgafEE o geEEE (steEr WR) ® S (1.72/2.63)x
(8.9/2.7) ~ 2.2 ek Ui eoteh €, 37 1Rk HuE W ohl shaiedi o fore 34
arferen Tgg fepan St 21

3 1 g == Feneddr 9o n] g ¢ T S w5 wfieed ag | e
sy @t 2

(a)

(b)

(c)
(d)

(a)
(a)
(b)

(c)

el N (iR I8 Tl €, wH fean wn ) o weft ufyEt srgey s
% el & kAT 2

Hﬁ, - 3T (non-ohmic) Il & IIEW : 4 @'@'5’, CPEIGED
TR

Fifh Fa o TS AwRTH 9 = ¢g/r

I eriafes iRy sga @ik 7€ ® oIX ufuy § (geermaen) o qftuem
B S ® ot T e geen e 9 sifesk @ S

iR (b) &4 (C) TN AT w@el © (d) 10%
(i) 9oy § (i) 9t 9vesHA °; n?

() 1Q 3R 2Q T Ivdsrn § 3R T8 FASH & 3Q & Y Sy § Gag
FIS (i) 2Q 3R 3Q o Uwe TASH H 1Q & qY i § Fag

HITT| (i) TN G0RT H (iv) T I9d F9 H)
(i) (16/3) Q (i) 5R

Gebd : WA ol o ed deaeh 1 qed Wialw X ¥ S 2 + X/
(X+1) = X T5Eeh 38R X = (1 +4/3)Q 3@: &7 = 3.7 A &

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

(e)

£=1.25V

S o "ok Gqer g ¥ QR A TeoHiR § O %H R 7

&t

T2, s qReRmERe o A 9 1 foEd and a9 ¢ ¥ 2AfEew 8 @ ar
AB W Hqer fag ara & gl

Tftgy XU T €9 ¥ STIge B, Hifh Iqa fog (F9 £ B mV &l hife
1) fRA & H1t GHig e iR oA # faer e wga eifues i 9’
AB & Ui H 3T JRIe R i HAIRSd ek IRuel sl ®9aiRd a3
fean T € 5@ foF AB & oIR-WR faweaam, Aifua fagaaes oo @ shad
offgl-|1 & Afeeh BN ad W foig a) shi 3R i o W B 3R
HfaeTa Jfe FHIHT FA BAMI

1.7 Q

AT 4

4.1
4.2
4.3

4.4

nXx10*T~3.1x10*T
35x%x10°T

4 x 10° T FEaeRd: W HI 3R
1.2 x 107° T Sfeqor =t 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 102 N; 51 &1 fagn waifti & &t e1ef & = g < <t 2
2 x 10° N; 3THYT a1, A & @add B &I AR

8t x10°T~25%x102T

0.96 N m

(@) 1.4 (b) 1

4.2 cm

18 MHz

(@) 3.1 Nm (b) &I, ST & agardl =itk G (v = NIA x B) fordll it 3R
% THAA U % fau T R

51 % 10*T = 1.6 x 10° T Uf¥=® &I AR

FAE TAIHT 50 cm, A T 4 cm, U HT G@A T 400, G AT
10 Al 3 foeRor Twar /M 2 €1 Fo dmet § s quEse gad ?)
Fefadl o o= o e fog o oM9-9" 2d <aE & TH B U & |

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

9 2\ 3/2 -3/2 -3/2
RN (ST ) ) _ad)
2 4 5R 5R

2 3/2
:'uOIRNx(éj x[l—%+1+%}

2R? 5
S fEU T TW TE AW w0 § 57 9= H d?/R? A d/R HT STEd =W A

off ! Bie foen T ® (FEE %«namd/ﬁw@ﬁ,ﬁm@m
2| o T B &% § 9 &9 B g—

B= (EJS/Z HoIN _ .79 HoIN
5

T : IEITCTRT o oTT B 1 G 98t € St UfeAiferht o fw B=y nl | WA
n=_| &7 Fow W ¥ BR TU BT F AR YE W B () A

(b)3.2c;t;10-2Taa1(c)vK|wma“rﬁmﬁaﬁaﬁ,mﬁwwmm

Y STe 3 W UIg] UREdE Bl € itk %1 WM agerdl €1 ST (b) irea e

r=25.5cm &% HTd 49 2

(a) Rk a7 v a1 @ B o HHiR € A Ha@Hia|

(b) &, ek Gohta 9t v k1 M o TG Gehel & Th1 TR T S<et Tkl

(c) B &I HEAIeRa: == &t fgon § g =nfew)

(a) B % @ead 1.0 mm =1 &1 gameR vl

(b) 0.5 mm H FSelaR 99 99 2.3 x 10’ m s™' & A7 &1 TIFd & h
feem # =

ST T A1 g ST UshAd ST Tl § ik Shelel 0T o A9 T

FEIHM 1 SO € T TR T B e Wi Sw He™, Lit oMifE €
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4.21 (a) UTF &faw g &= fSgs afEmr 0.26 T # R S =0 o deaed 39
feon & @ ? for wifdT &1 ad w1l 1 e g o9d Heaterd: S) R
3R Faru|

(b) 1.176 N
4.22 1.2Nm'; 9o ga| 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 el
nr
el o ToIq fean 7o ©, sheel e1d ders o ekl o T € 7 R
4.23 (a) 2.1 N FeAERa: 9 &1 AR
(b) 2.1 N Seafera: = i SR (9r 3R B & fgen o st fopelt off s6ior o
oIt ¥ 1sin 6 999 = 20 cm)|
(c) 1.68 N Zeaierd: = & 3R
4.24 TN A 1=JAXBTI F=1(lxB)
(a) 1.8 x 10>N m, -y fen & sfewm
(b) =&l S (a) H
() 1.8x10>Nm, —x f<en o sfew
(d) 1.8x 102Nm, +x f&0 ¥ 240° 1 HT a1 g
(e) =&
O A
I gk feafa o v R ferfd (o) Tomh Wqer ok feafa () swerh wqem
Tartelt 21
4.25 (a) YA (b) T () &% TAHRMA W ad ¢ evB = IB/(n4) =5 x 10° N
Tt : 3 () et Gahia 9ot G H

4.26 108 A

4.27 9viimd H giaUy = 5988 Q

4.28 3 IY = 10 mQ

AT 5

5.1 (a) T fEepumd, Afa-hior, geal o Faehia &5 1 aifas u2eh|

(b) fora o siferem & (ormem 70°) , s forA b o ga o feke 1

(c) Tedt I i & @il B ¥ae ¥ Sl A g8 e B

(d) Tt g &fas a1 | e o fIu s © Seifeh gedlt ok gaehig & ki fen
JaHE gl W Ik FeAler B om: TRl gE Rt ot fgen A weha %
et 21

(e) m JaH MU a1t fgya o @a wHfgYSIS W &3 B o fow ¥+

B, =——— @1 yam sifsu
4drr

m=8x102J T, r=6.4 x 10° m @1 W UH! I< &M B= 0.3 G
S geelt W UfRr &St o qRHETOT 1 Rife T B

(0 T TE? gt BT &, kot fgyd &9 o T B TG N-S 49 S §
TR €, S TR gafra @i geri 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) ©f I8 999 % T1Y <ol 71 T @ v |l 3 ok foty gHa- sfave
o G ad B ek o gl & B T9H W ot 3EH g Al qitedd gofd:
gl T F

(b) =Fiifer foren g2 ol (ST & e & =9 d9 R «iR 1 y&en €) e
weehia e B

() Th GHEAT geal o e ® el Wiharan €1 oife areafaenal &1 SR
forelt 1 T 21 30 U W Uk Sfed sfieshivn M o forg omaeRl e
R HE TS AYF TSAIRTH T Tl

(d) FD FLH 9 3G TY TeU A 7 Jealt % GaRT & H Th GHern-4q1
ARTAE T 8 S 1 = o ffed 5 gue siferdl o faver o 9
T q-gahia sfae Fef frehd e e ¥

(e) g ek T W (ool oF STATHEA H) T i 71 o HROT Icd=1 Gk
&5 U YAl o gawia & § qiedd el oid 21 SEFHed 9§ o e, s
foh dR-Te o1f% & 9fq eTcdq Gaehet 2

(0 mRzm—;aaw,wm&ﬁmwaamﬁWWaﬁa@
e.

arfereh T et IR el W o S 81 o7ed g8 % o, gt a<) e
et el wen ok ferg faeivr, Hoe @ fR oM <9 9 T @, Wy et faema
FRAREE I o foau omafom o (S - sEArs fwwol) o 9 @6
Hewqul &7 ¥ I Y Tkl 2

0.36 J T

(a) m, B & §A® ¢l U= -mB=-4.8 X 102 J; TR
(b) m, B & YGEHEIR &1 U = +mB = +4.8 X 1072 J; /el

0.60 J T™! ufAIferet 1 3181 o srgfeet, fem a-vame & feen w fsf
7.5%x 102 J

(a) () 0.33J (i) 0.66 J

(b) (i) 0.33 J U0l &1 I ATV St Gk A MO T H B F SHRW adH
=1 g @ ?1 (i) I

(a) 1.28 Am® 318 & T, fawn &y w1 faen w fsR, f52 <@ 10 & o9
o W 3 9 H TR

(b) THHTH FH &7 § 9t YA §; I 0l = 0.048 Nm Forgert fom Wt
o =g ufTferet w1 tel i (reifa aenta ool |igwn i) B o ey
A T I FHe 2

g=mB/(47* 1*): m = NIA & ¥ FH | W &M 9= 1.2 x 10* kg m?

0.35 sec 22°=0.38 G

geeft T GaRTg & Sifer AR @ 9 1 S 12° 1 HI0 S g T

TR qa °, &fas (FaTa v ¥ gaHa ST H $R) SR F K 60°

1 10T ST &1 FHeRT URATT 0.32 G 2

(i) 0.96 G, S-N f@m & srgfew
(ii) 0.48 G, N-S fwm & srqfewn

0.54 G geat o Jaehid &= i fem 7l
14 x 2% =11.1 cm & g W a GHGHRH T
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5.15

5.16

5.17

5.18
5.19

(b)

(c)
(d)

(e)

6

(b)

(c)

(d)
(e)

(4, m/(4 ) =0.42 x 10 9™ r= 5.0 co W = 21
2u,m)/@nr? =042 x 10*3¥@dr, =2 r =6.3 cm

= Al R, agfeas ard fd w8 g9 o wR fgyel & gawa &9 &
IR GHEISH I H71 FE el ygfa w9 & S 2l

Sfagaentd a1l oF T H, URa Gaehid ST, FHN Gasheil &5 i foradd
faon & g1 €, =R 3Ueh R WAMS &1 fa e off &

S W1 A, it faene giagesig g 2

7T S o ok 9o U W} YahA 9% o oo ¥ 78 off v ?
=1 wifsr ol el o few p o A st B

(3T AR ST del) 39 Hecolqul qed hl THIU, T HIEHH] i ST
FHT A IS R, Gh1g &5 (B TS H) 1 G vl W eqreniia 21 e
T W o fAw p>> 1, A &9 W 39 7 W e et §1 e
arferer foregd =AM 30 TR o fovE-as | a2

gl < T wererf o weAn] fgyet ) wifed | welt ofd 6t 9 Big §,
T GIHA 1 TN H Tk SGaH I =1ed T ek SHT Hife HT A
wiferel, T 91 e € foh T ek o oIy, STeAmeRiieh &9 o S= Gushehil
& 1 STATIRal B

e Wil H1 el Fifw g =% S S e U9l % &Aw &
FTFATIA €|

ol ofe ek 1 ek GaIhehil &5 1 THAM Herd Tl 21 Th fafime
& o 1T 3Rt I oo oh 3fderd W off el heen @ (ereria fepas g
=hi W TN T §, M) | TR T § He Al oo 1 WM, Felohl Wi
%1 T 1 eifer@ §1 4 €2 =k i e a2 (information bits) & G
o1 ¥ o e ofg geRid T Al UH e gEA 9UE i arelt g
HT TWE HE BT

ffuss (foeiw &9 9 gafuq 9w e ofwee) = Bseg ff wed 2
3T &7 &I T4 AR % Tl ¥ R FI GehiF & W@l Dol § qHIfed @l
ST SR T8 o gan &9 gakig & ¥ g Wl Afkd ge gfeihe
wferor € e S qof ufere T2, Sk fRe e i T e ¥ SR 9
a1 T &= @ ufferd 0 o g 2

Haa oh FHI ST H1 AR 1.5 cm & TH W
Had o T
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 HW
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 stefd GE A0 ga fan & Iae @l
TH &7 H G

_1.2x107° xsin15°
sin45°

=4.4%x10°T

meV
eB

_ y2m, x TS S
- eB
=11.83m

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

R H, o fgye sl
=0.15 % 1.5 x 102 x 2,0 x10**
=45JT!

sifad fgya ol o 3 o faw &8 & 99 mo B/TH
= 4.5 x (0.98/0.84) X (4.2/2.8)

R=

=7.9JT"

M p NI o
B=i’2;R el p (Mfers GROTEAT), ¥R STAM HH WA BAN
B=4.48T
T H W wA =~ (e/2m) L Foww iRt o STIER €1 98 p, T 1 qRerd

T Hloh SAEM ¥ eq fRan S Hehl B
u =IA = (e/T)nr?

2nr?
l=muvr=m

Tl IR el i B € TN W m e T (—e) 36N 1 seiaeH T
¥ Tk IR [ H R

wed: u/l=e/2m

iR Selaiq W RS A €, T 1 Uaadick & @Ik <Hi el & qf o
aed &1 37d: w=-/2m1l

o 2 /1% fad p /S F AR e/m @ St fawema SMHR W 9 A
1 AT 7€ 1S et Trehd (et wanmeres gfte 81 i ) ey saed
fagia 1w fafere Sueifer ® iR gqe! forama fagrdl & SMuR W o= &
IERIBSIREXI
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AT 6

6.1 (a) qrpq e sTIfE™
(b) prq ok SR, yzx o TR
(c) yzxaﬂ‘ﬂ_jﬁ'ﬂ
(d) zyx o ST
(e) xry < srffewm
() =% Uia ¥ & wbifn & W o 9a o few €
6.2 (a) aded ™ SHRY (SRR IRE & THA I3 Y A dell Foford gl §, 37d:
IRa um, P s Sa w @)1
(b) a’d’c’b’ o TR (3T A ¥ ToIod Tl )
6.3 7.5x10°V
6.4 (a) 24%x10*V, S 2sdH a7 T
(b) 0.6 x 107V, St 8 s T a1 T
6.5 100V
6.6 U o TE B H e el A9 = 1 r?B 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 A 0T T H YA B

I .= 0.0603 A

1
P. = 3 Epmmn Lo = 0.018 W

IR 9N FHIA W Th T ARG FHA 8 S Feet o qEA w1 foliy wa
21 97d: T Wed FNH (V) GR Heell W Fergrd ol e St 9Rkd &1 g1
SR ST i 9 #d §T hecll i THEAH Ta O FAW (Fdid) wH
F) | 37: IE vl Gt FHsell ¥ & o o ®9 § € W, SqH T q=

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

6.10 B F1 e T
=5.0 X 10™* sin 30°
=25x107*T
€= Blv
£=2.5x 107" x 25 x 500
=3.125V
IR for[a ae® 9 3.1 V (Weieh 3Tehl 1 ITART hieh)
79 I B U@ HI e TEerwA & (39 q% 9 afas )

6.11 IR for@ & T =8%x2x%x107%%x0.02=3.2%x 10°V

I ar=2 x 10° A i
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6.12

6.13

iR 9 =6.4x 107'°W
79 Vi 1 G G99 & 1 Gahig & § qRed S o sl s 2

7a T HR B R0 %o | Iiadd a1 &

=144 x10*m?>x 10°Ts™

=1.44x 10°Wbs™

@ o AN BH TAAM 8 oh R0 Foed § 9REdd 1

=144 x10"m?%x10°Tem*' X 8 cm s

=11.52%x 10° Wb s!

Hifr I & TR 2R o oHfRw T 1 #H S €, o: Il ok
TE §g W E1 or: R foRE aee §e = 12.96 x 107° V; URd oW
=288 x 102 Al 9@ ¥ & fwn o% =i S @ H W AR
29 & v w1 dem Ak R Uae 79 o Tfed @R e ol
9 W U St w1 gE o gA i faen ok faudia enfl wwen w1 ged '
o w3 g faf e @

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

dB(x,t)
dt

do ¢
-4

0

dB 0B 0B dx

E_E ox dt
_[LBWLB}
| ot ox
A
do _ ajdx[aB(x,t) N vaB(x,t)}
dt o ot ox
:A|:8_B+U8_Bi|
t ox
TIA=a®
. 0B 0B .
%Hwaﬁﬂqa,(gj, (5) Ul v o WA ST BR % HRO T o1 ST

e gt 9% THe § 9 o (Ffh T W A 2g Hed (Calculus) HT
Tfed I evash €), al ff 98 dea e | W At @ T vere o aited
T HT A TS R & H1 G o W qREd S € SR g 2

tf
Q= [t
&
llf
= [edt
3k

2019-20



6.14

6.15

s
| do

@

x| =

- @ -a)

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 vMregs den Q fau =womers g

(b) &, &K &% €l & o Had Yolg o R0l A6 1 S Bl 2

(c) BT o fa W fawdia fag g oew ofue™ o wRur Tenfyq fagq@ &+ g™
JaHTg I T 71 S R

(d) 31EHET & = Bl

=3nleX0.5TXO.15m
=75x 10° N
(e) TR FRF §NI I JTASH 91 oh 9% B Hl 12 cm s~ HT THTAN 7Ifa
H JaM ©q Yo &1 24
=75%x10°%%x12%x102=9.0x 10°W
it K Gell 81 A1 S5 Wik @ 78! el

(f) PR=1x1x9x%x10°%=9.0x10°W
W iR 1 G S S @ e ufeher W fRan e @)

(8) I; B AT 7Ifa o Aa & Te (field lines) i &1 redl| (I@ ®
s PQ &1 e < Wil o weal ol o s Al T B1)

Ho NI
l

(afTferent o ofex qem fod 9 g0)

B =

(ff & o B ® grame aftaddl 1 sdam &1 T 9)

d
E =NV

T | e uie
B FA 9 301

av
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_4nx107 x25x10™*

- X 2 x
| €00 03x107 (500)2 x 2.5
=6.5V
6.16 M:Mln(l+g)
2T X
e =1.7%x107°V
MR
1A 7
7.1 (@ 2.20 A
(b) 484 W
300
7.2 (a) —=2121V
Vo
(b) 10v2 =14.1A
7.3 15.9 A
7.4 249 A
7.5  TOH FEEN H I
7.6 125 s} 25
7.7 1.1 x 10% st
7.8 0.6J, 9% ® o THE W@
7.9 2,000W
7.10¢ Nt -1 1
. _27[: LC,I.e., C—m

L =200 uH, &g v = 1200 kHz, C = 87.9 pF
L =200 uH, ¥q v = 800 kHz, C = 197.8 pF

qfed! G i &1fiar 1 9RER e 88 pF ¥ 198 pF g1 =gl
7.11 (a) 50 rad s™
(b) 40 Q, 8.1 A

() Vv

Lrms

=14375V, V,

Crms

=14375V, V,

Rrms

=230V

VLCrms = Irms (wOL - 1] = 0
Do

7.12 (a) 1.0J.%T, L 3R C ¥ dfaq seitsll 1 91 Sd ¢ 9 R= 0l

302 (b) w=10%rads™, v=159 Hz

2019-20



() g=gq,cos wt

(i]t=0,g,T,%, ..... W gfed S quiaan S St R

(ii)t:%,%,%r ....... ,aﬁT:%:(s.Smsmqﬁawww
2 (a9 R)

. aT T q
(d) t—z 3T B—T ........ ,Waﬁﬁq:qocos—=qocos—=—ol A

"8 8°'8 8 4 2

2C
(€) dd: R, LC ol &I STomfed T a1 8l faq: Fa IR(9H Sl
(=1.0J) S & &9 | &fad &1 St 2l
7.13 LRURUY =BG, AR V=V sinwt

a@ﬂw_q_z_i[ijawwa—cﬁaﬁ amt &

V. o
2 252
R +o’L
(@) I,=1.82A

(b) t=0, WV Afehad & a1 t=(¢ /@) W I ek 2|

s, tano =2 1571 s ¢~57.5°
Ad: HIA-IHdl = 57'5n>< 1 =3.2 ms
’ 180 ~ 2nx50

7.14 (a) I,=1.1x10°A

(b) tan ¢ = 100 =, ¢, n/2 o THIT B

I, T7=1 sTgfa staeen (1909 7.13) 1 ST9&N HIHT ¥ 8 S T <@ 8
o S=a omgfd W L got uRuy &1 @E w1 # 21 frdt fgesr uftwy §
(TR SFerEell o UYEN) ¢ =0, FEl L Tk G et i i w1 el 2

7.15 RC-9UY Bq, 9 V=V sinwt & @

V., . 1
[=——2—sin(wt+¢) 7=ftang=——
YR +(1/ 00) ®wCR
(@) I,=3.23 A
(b) ¢=335°

Ad: W—W=£:l.55ms
w
7.16 (a) I,=3.88A
(b) ¢z0.2mm%m%wmw%|m:mmmc,wﬁ
«fifet =1l ehean 21 freshr) aftae B Tl Stee o vEd o= 0 3R C Th
ol gRae w1 i HE e

7.17 EHia LCR R &1 Yol Ffdaren 39 YhR & St © 303
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7.18

7.19

7.20

304

e
Z \R oL

ﬁw:wﬁ%mw%

I 1ZI, 0= @, | Aead T 3R FA 60 @ FAaH 2
I RH, I

Rrms

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

Crms

=092 A

&7 7T : A U I, =5.75 A, Fifw L 3R C I § uwd 180° fawdia
FHell H § I = % YA &0 W R AN I R

(a) V=V, sin wt%‘g

<

TR~ faE W ® AR L > 1/0C, 3R '+ fag od § IR wL< 1/0C
I,=11.6 A1 _=8.24A

(b) Ve =207V,V, =437V

[ &7 ST ¢ 437 V - 207 V =230 V IR rms dieedl oh a¥e ol
Tfeql L 3R C o fadl W aieedr 180° faudid el o €F o Rl Seehfod
B It 271

(© L¥ oW I=R % f &, afas dieedl 91 @ 1/2 319 21 3@: C g}
YT WA v I 2
(d) C =g dieed 9N ¥ n/2 999 €1 YH: C gRI SYH Wied itk I R
() el U WieA ViR T B
I =7.26A
iy R 5N SUYH ¥R R= 12, R=791W
L 31 SUYH T = C 5 SUYH K =0
Pl SUYH Uk =791 W
(a) w,=4167 rads; v, = 663 Hz
I =141 A

(b) P=(1/2)12R ¥ 3 3Taf (663 Hz) R stfersham & fowes forw 1, stferspam
?P_=0/2),)"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, Susgeaa wifem &1 omelt 21 59
ST T HW S [T (1/4/2) TS e aw s (fore vt
fagafi o @8 W) 10 A B
d Q=217
7.21 @=111rads; Q=45 Q & I I & o foIU o, wRafda fwy o R
H 3.7 QT FH HIWQ
7.22 () Tl T8 rms dieedl o fau T T 7 Fifw fafa= sramat o fl W deed
T el § & 8 Fehdl 71 SIRone, A 7,18 1 IW f@u)
(b) ~T& ufRuy wied fran < @ @ S=9 URd Om Heris i Smafi| e =g
TH I S © S R (T 1 aiesH w ©, s
(c) faw om 2, L 1 wienen Suemfa € R C 1 5gd ifk (37d) 8, om: i
YR Gehd C o fo W eIl 21 S=9 Mg Yol U oh foty, L ekt icsen
=9 € 3 C 1 9gd HU| : FAEd O Gohd L % FR W g R
(d) ot ereen fEs o 29 L 1 IE 99 T @ =R 39 die-shie & v 9
i 7 G S| FeTd! €)1 B, WU wiieh shi AfaieR Widaen & ROl it
@ a2 el <ie-shie o FEvE § =i w1 gfdaren § gfg g foees
FR Sod R sk fre 71 ST
(e) wfer 1 & Foh o U =ik el <ga o ufa: dieest w1 HH HIT 2|
HiRide o1 o &9 H Wik BT & hLl
7.23 400
7.24 SoloEd W = hpgx Axv=hpg B
Tel f= Av JaTe @ (Fordt erqueyr IReag o IR yaIfed STof 1 A Jid 4ehe) |

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

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

(a) @A # foR[a & = (200 A)® x 15 Q = 600 kW
(b) €43 g fagd Y@ = 800 kW + 600 kW = 1400 kW
(c) @ # fawad@ = 200 Ax 15 Q = 3000 V

o5 § S=ERl JEEER 440 V - 7000 V 2

_ 800x1000W

40,000V
(a) TR I & = (20 A’ x 15 Q = 6 kW

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

(c) @A ¥ fawadd =20 Ax 15 Q =300V
TS W I THEE 440 V - 40,300 V Bl 98 T ¢ T 3=a dieed
TR gRI 9T Yferd &19 Sigd A g Wl 81 A 7.25 W, Fg ek &
(600/1400) x 100 = 43% B 3@ <E § 98 shael (6/806) x 100 =
0.74% 21

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
E=W=1.87><109Vs'1
d . . L .
(b) id=€oa%.m,w&ﬁqﬁﬁgﬁﬁﬁﬁwaﬂ%aﬁywﬁaﬁm¢
s @, = EA
. da,
T Gy = G A~
=9 Ll mimaw W =i=0.15A
gA dt ¢A
(c) S e, TN OR ¥ BHR 3N = TS fowenys amisti 1 3 el
82 (a I _=V_oC=6.9uA
(b) ®T; 19 8.1 (b) 1 AT qal ot WEl el 59 @ T ok W Fe HR Tl
&I
r .
() T B=42T,
e Tl © 79 st 59 i, (SIRTERT B) THA & WY e He ¢ Gl <@
% R 9 el § Ser wW FIE iy =0 o
Bf%éio,aﬁ%@%m:aﬁmﬂmﬁam@wéwﬁ
i=v2I _=9.76 pA; r=3cm W@ R=6cm, B,=1.63x10"'T
8.3  fdia o welt forg Jarehtar i 1 =T FHA Bl € :c=3x 10°m s
8.4 ENBinxyTdad ¥ 8 3R WEeR waad €, 10 m
8.5 e dT : 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 Sl (for A= 1 m)
—34 8
306 = 6'63X112X1;7?9X10 eV =1.24x107° eV
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8.10

8.11

8.12
8.13

8.14

8.15

TR TWaen o fod § o @Al ?q Wi S 10 1 oSl ok
gfiehe TOT Hch U 1 ST Fehdl &1 FoRedl Biq g0 Sedfsia wieH it S,
i o GHT el Wkl el ST il Bl Seewnd, Wi o =
1.24 x 10° eV = 1.24 MeV o T R 2= 10'>m 21 98 A
T fF EE o w0 § (9 @ % " G0 p-fRr ScasH &
?) wiaewd: o 1 MeV &1 Seil el g1 S WhR, 9 qUIeH
A=5x 107 m o T WA S = 2.5 eV B T€ 9l & & el w
(f =% & =ea whmv g9 fafeeor 3@ @) o med ufdewd: $9 eV H
HaA B

(@A A=(c/v)=1.5x10"m

(b) B,=(E,/d=16x10"T

(c) E & ° sl e, u, = (1/2)g, E®

B &% | el ¥, u, = (1/24,)B>

1
E=cB3ﬁTc=ma?Wﬁ,uE=uB

(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{
(a) 0.4 W/m? (b) 0.004 W/m>

g T 1 fie, TORE %1 T Had Seed 391 wial ol freh o foro fafeor =t
arfereham ol o T avTeed o % fEE oER § T ® A =0.29 cm K/ T,
2, =10°m, T=2900 K o f& | 371 T0eeat o Ta arg «ff 9 forg < wehet
g1 3 Gl e W & fafa=T ami # faferon st it &g e uikeR o
T o wrarht €1 o1 e faferwor 1 wiftq g, 7F offT A=5x 107 m, @ &id &1
AHH T 6000 K &1 =gl s Gfor i e @ oft 59 qoresd w6
I HON TR STF!T ol Afeehan T&i 3|

(a) e (e i faw)

(b) e (o Tt faw)

() F&H @

(@) 3= fafewor (dien)

(e) X-fTor (1o Wi y-fheon) &=

(a) STFHSA 37 S H a0 wWEfdd s 2

(b) &Y Hehd MFAHET N Hfad &9 ¥ WEfdd TEl € € (IagEh
fEn) | o WedA Swrel g) fwan S 2

(c) wrHed X-fohuil =i Srewifta hid & wefsh 599 3 el o 38 9 Tehelt )

(d) =& g 4 Scafsta wreT fafenon i sawifig s o € iR yes o g
W UEEH | Ukl & SN Sfed i T BF 9 o 2

(e) IIHEA oh T BIIH TE w1 TIUReId oF RO JeaT 1 qT9 HT S

(f) iR fave 45 GRS Hel SIFIS 3ThTel o oIS 9T i @k ol 37N forea
o =gd 9 feedi ® O~ yehrer & wEe 371 39 RO viidehTel WRY @ S|
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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

U frerdish

3\ &1 fEm
iR =Ted
Heaaesd (HaTd)
T HAAA
forrarw fem

oS €9 |
TeamrHet (rrETd)

2019-20

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



ol ST S
UM 0T FaAT

fayga smep

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 CA NI

et TMelra hifs3ehT

g wred

RESIKED
qigferent
ftgeftg fom

TR ST/ el - UTTehT
e famr

HIAT ¥

g gar/fadied qen

2019-20

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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% iRt

faya yoomar
IEECEIG

faemmdt (W)

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

2019-20

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





