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17107 x1.6x10 °x10°°

v ZLXIO4 m/s
1.6

IS IS =%mev§><nAl

=l>< 9.1x1073! XLXIO’S x10® x10°® x107 ;
2 2.56

2x10717J
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(b) A & = RE=6 X% 12=6J/s

2x107Y7 7 .
s010 s ¥ geioeq ! 90& T sl A% &1 S|

T 4
4.1 (d)
4.2 (a)
4.3 (a)
4.4 (d)
4.5 (a)
4.6 (d)
4.7 (a), (b)
4.8 (b), (d)
4.9 (b), (0

4.10 (b), (c), (d)
4.11 (a), (b), (d)

4.12 W%&wmmﬁmﬁaﬁmwém:%zqw

4.13 dW=F.dl1=0

=Fvdt=0

=Fv=0

F, 37 fasit g =nfew fget @19 o7 © fF Faoiv & o= &0 90° &1 71 9%
v qiafda g 2 (feen ®) @t F ot (fsen #) 5@ yor oRafia g food swiea
i 9 8 S

4.14 kg o Fe B R 2 qunfy 3e8 S e @R et v el ok
forg e % w fasRk T S (sEmfaTa sifdet) |
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4.15 HY THRRG: @Rd @ Afed M eTd: JE €1 | 99 &1 e smftafda &
4.16 O, I o HRU kT &7 y-31& & IR T T TR y-3781 o S ¢, o7l
I I 2
4.17 B=l(i+j+1i)”_01
4 2R
4.18 g foudH ufn =) [T]’1=[a)]={%}
419 E=EiE,>0B=Bk
4.20 dl, W dl, % %RV 9 A 2|
dl, W dl, % %R 9 TR B
R, R, R,
4.21 i, (G+ R)=2 (0-2V) & & fau
i,(G+R+R) =20, (0-2V) u& = ferq
oM i, (G+ R+ R, +R,) = 200, 200V R&R = foq
e B 2 R, = 1990Q
R,= 18 kQ
qer R, = 180 kQ 2V 20V 200V

4.22 F=Bllsin 6 =BIl

4Pl 4xrx1077 x250x25x1
27rmg  27x2.5x107°x9.8
=51 x 10*m
h=0.51 cm

4.23 9 g & HEE T E, T D r=0

Mgl=WWl

500 gl=W___ 1

W___ =500x%9.8N

pusdl

ST g & o fen S €, 9|

Mgl + mgl=W__. 1+ IBL sin 90°1

mgl = BILlL
-2
= BIL _ 0.2x4.9x1x10™ _ 10" kg
g 9.8
=1 g
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4.25

v, d V,ldB

F = ilB=-2IB 5 =—2_F =

17 B =S, BN AW 7
V. d V. ]dB

F,=,lB==2IB = =2

2 =P =5R 2792 2T 4R

a7 3fte T34 gfte

wfeh B x-3181 & Y B, TR9 Hell & feIq & HN o HoHl y -z | &1 HA
SHTSTT Setaela qo WieiH o Ham huel: p, @ p, ¥ ¥ T R 55 o 9w
frefg w3 71 3 < fawda fxen & oot % fregm s #) 9E A p, y
G Y O HIV AT A p,hl A TA E HI0 T =AfE ST o A
I Fawll o TFEd a9 RY W B AMeU| AF ST Seiag &l s Cedd
Tisiei T % Cp W 2l

Ce o Tesme ©

Ce =(0,-Rsiné, R cosb)

Cpa?ﬁ%"ﬂ?%

CpE[O,—RsinH,g R-R cos6)

Ifg I % bl o e 1 g 2R 9 eifueh ®, @ T I oh 99 TER A
Eieaul

M AT Cpaen Ce o &= 1 T d B, @

2
d? = (2Rsiné)y + (g R-2R cos49j

2
= 4R%in%6 + % R -6R2?cos6 +4R?cos? 0



=4R’ +%R2 - 6R*coséd
4% a1 2RY Afuw B =T

d2>4R2

= 4R? +§R2 -B6R?> 0056 > 4R?
9

= —>6cosd
4

Al cosl < g

4.26 &% A=£a2, A= a2 Azﬁaz
4 4

farga &0 [ 9ok foe 99M 2
TEHRE ST m=nlA
~m=la®J3 3a?l 3v3a%I n=4 n=3 n=2
(e e m‘IUﬁ?I'{’ﬁ'Uﬂﬁ%I)

4.27 (a)B (2) z - 38 W GAM &9 § Gehd w1 €, ST J (L), L 1 Th &4 gig
e Bl
(b) J(L) + 9@ C R a3 § AFRE = ol
- S-S0 L oo
Tt il § aeHE — 0 FifE (B0 1/r°)
J(e0) = tol

IR?
B = — Mol
© 5 a2 Ry ”

€ z= Rtan® dz = Rsec26d 6

_.: B,dz = 'U'?IJ.”//QZ cos0do =yl

(d) B@) ;< B @, 1o
5 I(L) 5 < TL) i et
T (b) B ST T Tl T STAM HH W A

F(o)y = S(W)Eﬁﬁu Eact

4.28 i,.G=(, -i) (S,+ S+ S,) Ti=10mA

i, (G+S) = (i,-iy) (S,+ S)) S i,= 100mA O > >
A i, (G+S,+S) = (i,- i) (S)  “&i,=1A
YU EA R S, =1Q, S,=0.1Q T S, = 0.01Q
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4.29

o o o oo oo o g
© 0 N O G s W N -

.Ul
[
o

5.11

5.12

5.13

5.14

(a) R[A

b) 2oL A0 ey o feem W
27 R

(©) %1% AO o oTveeq a8 faem o

T 5

(c)

(a)

(c)

(b)

(b)

(@), (d)
(@), (d)
(@), (d)
(@), (), (d)
(b), (c), (d)

eh h
eh "

U, >> u, FifE m >> m
Bl = yyMl=p,(I+1,) 3R H=0=1
Ml=1,=10°% 0.1 = 10°A

o - Py _28g/22.4Lt _ 3.5
< » Peu 8g/cc 22.4

x10° = 1.6 x 10

A _5x10
ZCu

3d: T8 YHE I S o HROT 2

U TEeE Toael B Held T % HRO BT 8 S ST & o fad
T S0 I il 81 AT A8 A 9 stfuen genfad @l g

N S

® [ |



5.15

5.16

5.17

5.18

5.19

5.20

5.21

SgreIehed 3N Tile Trelshedl TRAIUSIT TrEehta SN o U & i feen o
TG % HIU B B A9 Iy T R Te T@n faeifiad g S ¢ e wereed

T 1 FrhIiiera a9 gfg o @Yy ue SR
() T H
(if) TR SATEOT 9T H {W

B_&Sn;r

ar r

m =mk

ds = t.r2sinédéc
0<0<7m0<p<
NB.ds =
—O(GW%W)

T m =0 . " HyEa: fam (b) & swiE W 2

3cos 8
b [==—r"sinod¢

E(r)=cB(r),p=%.%@%mﬂaﬁimaﬂgﬁw%

I , 1 1 m
T=2x ’— I's=x—=I]3qa m' =—. ¢
mB 2 4 m 2 T

BT W TSA el B F1 R W@ W faem #ifSw 98 9= g =ifewl 7 fifee

C tftrd-umr 2

fH.dl=.If£.dl >0
Q/uO

NH.dl =0
PQP

9
jH.d1<O

P> Q®g & Wi 2l

3d: H 3R dl o a9 1 S0 3ffeeh shior B
(i) z-3781 o A=

_ My 2m
C4r rd

TB.dl:&meg = fom

8 )
ar ) z° 2z 2R

(ii) e R <hend 99 o erfem

1
==T
2 N

w

133



 uva et - st

a,
jl
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o
Q
Pyl
=
WV

5.22
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(iii) x-3781 o ST
B- &(ﬂ)
4\ x3
jB.d 1=0

(iv) B a o <o 9 & erfe

3

Bd1= 2" sinede _[B.d 1= _—,uon;z j‘sinede = A

2
Ara’ 4rma” ; 4ra

Teft 1 Sied W, NB.d1=0

x TomEE 2

X 3E grehia el R e & S H WA seeeEl ° ok el e
SN AR 811 1 m W THRT 9919 ¥R 19 BR e & 18w ‘e 1 g0 FRe

TAferd B 21 Fawm "y e’ " e @ i fam w fask T

X = Hoe>m P RY

, 1 e? 1 ¢ EilCoo
ﬂOC = 2 ~ B} .R ~ 2
c” & c” &R c
ML?T2 LY

= MOL°T°Q% = —— M| = | L'Q°

[X1=MLTQ o (Tj Q

a=-1,=0,y=-1

U e® 10°x107%

~ ~10™
mR  10°°x107"°
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5.23

5.24

5.25

(i)[B| = £ ™ (4c0s? 6+sin? 6)!2

41 R®
[BI*
2
Ho m2
47R®

|B| gerTa fRer W = 2

B
(i) tan (Afd @oT) = B_V =2coté
H

z
=3cos? 6 +1, =§1:|'{ AT |

0=§Wﬂﬁfaﬁﬂﬁﬁﬁw%lﬁzﬁ§q%,mﬁ1&iél

B
(i) <& B—V=1 Ta Afa F + 45° 2
H

2cotb=1
0 = tan'2 faguer 21
T fo W e Sy

1.fog Pact S & (2 ST T 3R Tehd H4M)
femma &I = 0;

P+t TF grEw e 2

- Afd ®T = 0

2. Q Thig ey W 2

-, Afd w7 =0

= fesm@ o = 11.3°

L L
nl—— n2=_
27R 4a
m, = yIA m, =n,lIA,
L L , L
=——I7R =—IJa =—Ia
2z 4a 4
MR?
Il=7(mﬁgaﬁaﬁﬁﬁma&1éwﬁa:maﬂ{ﬁ)
2
12=Ma
12
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6.1
6.2

6.3
6.4
6.5
6.6
6.7
6.8
6.9
6.10

6.11

6.12

6.13

6.14

m_My
I I,
Ela
% Mﬁ?z - l(‘an2 =a=7R
2 12
3T 6

()
(b)
(a)
(d)
(a)
(b)
(@), (b), (d)
(@), (), (o)
@, (d)
(b), ()

AR 1 g off 9 i T © ora: iaen fagd oesh o JT 81 e fEeR @
T: T % T kg & IRafdd el gran st g 1o ® foh i foed A
T IO TEl B 3T: URuY H g ¥ yarfed &l g

Y g ST S g AR T g Y R G o @ e e @ o a5
&R0T Bl 1 o o 1o o ouR Rkd fagd aes o 59 S w1 oY
2 59 foga om0 & 9fs gR Q@ foan S 2

Y 2 ST qRATersht H ofig shie War W g &5 | gfg gl 2 iR wored
g Al €| o o T o SgER URa fogd aee oot &1 36 g @1 faie &
T i@ o ® w57 9w S )

ST H 1q oF oo © whis Holed el ISR W@ 1| 8 YaIfed B & g § T
TS ol €1 S ok ram o SaR URa fod e o 39 gfg w1 ey s
3R TE q9 8 Gohdl © 5Tl T Gt ¥ R ST 39k fagga fagetoor fkan st
gohal ® (fo916.5) 1 4l ufiiferss & o 9t o er € df wored (ereige) o
gig Bt & 3N 89 aMEd (Fed o 9N @ 3@ W) T S B S g Hn



6.15

6.16

6.17

6.18

6.19

1 Y URATerRT § Yafed e o foadid il €, 3 T TR o1 fdehftid sl qen
AT FHW HT AR TG BT

e ufATfereRt | yented forea o § et Bl 2, oo W e et fen, ufefern
o THM & el 1 39 YR T8l Uk @ gt o sheh a3 € fR aom
FE dE W F T FHE a1 i ae@ W ISURTE! gfdaferan g S

<reh o foTq, oTq o WIgd § 9ol ¥RT Sea= il €1 ¥ YRS Treeh 1 i bl
oy ST SEifeTe, JrTeh Rl STHHE! ©RUT, TEEd ©R0T | 7 R 39k foai,
JrEfehd AR 1 98 H HoR ¥R Seq=1 Tl 2Tt IR 9% Tecdd w@ror @ e firem
o1 g A o eifues wma e

e | TSRA ATl weTe

o= Bo(naz]cos ot

£ = B(ma*)msin ot

I = B(na®)osinot/ R
fafe= ww=l o ara 61 9iEm

2 o
=2 - Baa)e gy ey
2m R

t=£; I=0
®

(37, B0 5 en
20 R

T W o U 9HM IW U e Yo i fRdl g (s TR s
AALYBTH dN=BAAEN @ied 8) 9 ToRA drell greehi & st i
& UM S Gehdl B f U B Y Y@t bt W Al o1Res it © S A
& o7d et § (3 T W A F) | TS S, W [ ATl @S H WA TS S,
 TeRA FTel @l S T A o 99 g @feul

fogfera @ CD o6 1<t Tiash fo=a & (v de1 B M & oraad a¢1 v X B &
argf<e) = vB

PQ % Y E.M.F. = @ PQ)X(PQ & 31w &)

= d XxvBcos 0 = dvB
cos0

I=d%B 3R T8 0 W fasit 72 2

y

r Ok

: >X
w [a’O’O)

137



 uva et - st

6.20 N ¥ 3rfushad qReade i WAB W 21 37a: tfushan forief foea fodieht =t g
TN H T 5s< t<10s F A9 2

'&rﬁ'\' u=-L 1/5 (t=3s,’3ﬂ%=l/5j =e

3 3
5s<t< IOsWu1=—L§=—§L=Se

TH YRR t=7s, Wu,=-3e
10s < t< 30s ™

t>30s W u =0

102

6.21 3T Wehad = =5mH

TR =5x10° x1=5x10"Wb
6.22 UM ST, R dR y= 0 a0 y = d&| T99 t = 0 AB & feerfd x=0 2 3
TE AT pi W T I B
T (R, 91 1 fefd ® x () = ot
gk e.m.f = (B,sinwt)vd(-j)
OBAC & 7% &3 # 9feds o &RUl e.m.f
C =-B,0 cos ot x(t)d

S

— v Fd em.f = -B,d[ox cos (pt) + vsin (gt )]

B,d
R

(wx cos ot + v sin ®t)

o) B x OBAC # sHfew a0 (Sfaomadt) =

X B,d .
i o erfew srEvas 9o - ;’Q (wx cos ot + vsin ot) xd XB, sinwt

B %d?
= —2——(wxcos ot + v sin ot) sin ot

R

6.23 (i) oA T T ¢t IR 1 Refd xo = x (9 B
TR = B (f) 1 x ()

X
>B __d¢_ dB(t) _
OB E = = Ta Ix(t)-B(t)l.v(t)

y
A

R% OB ji (SO W% e fogd aTes @l 9 ®)
C x( D 1=1lg
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ot = %[_ (leil x(t) —B(t)lv(t)}i

R
d*x I°B dB 1°B? dx
M=y = ———x(t) - ——
dt R dt R dt
. dB d?x 1°B? dx
(ii) —=0, =+ —=
dt dt mR dt
212
@+1B v=0
dt mR
2 2.
U_Aexp[—lBtj
mR
t=09, v=u

v (t) = uexp (-2B%t/ mR)

212..2 212
(iii) 12R=wa = BRl u?exp(-21°B?%t / mR)

t 2 72
Bl mR
I 8™ = | PRdt = —u? _ a-?BimR)
! R 21232[1 e ]

m , m ,
SRR
2 2
= Tfast et § At
6.24 Wt=03ﬁTt=4la?EﬁH®€OPﬂGﬂBD@WW@ﬁIWFﬂﬁIE@@;
(0]

# ek ®1 o 0Q TRt e t(0<t<%jtr{x%| &5rhel ODQ ¥

TS ol Holed § 9 :B%QDXOD=B%ltan0xl

1 B pae A 2l B
= 2— el 0 = wt ® o
de 1., oo 224
WWWemfaﬂqﬁqTﬂT%8=a=§Blwsecatgaﬂ%aqm% == //’O
f 0
7E1 R 9 i Hreh oiell o ol Fiadie @ c 57—
Al
R=Ax=
cos ot
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1 sec’atcoswt = _ Blo
2 A 2Acos at

dr

< )
&— ~

3
SR o <t < 1 7% o ABF W ) 7 el 7% % W
9T 1 T (0Q) x €1 96 OQBD ¥ TSRA diell ol 8-

<1>=(12+l i JBaﬁe— t
2 tan 0 -

do 1 _, sec’ot
YhR 3 emf &1 IRHAT § € =— =—DB
= dt 2 tan® ot

e_¢& _esinot 1 Blo
R \x A 2 Asinot

3
W;n<t<£m®@jﬂwocﬁwwmwogABD@Wm

eI B ¢=(212 —LJB

2tanwt

9 YRR emf T IRATT §

o9 _ Bal*sec® ot
dt  2tan’at

R Ax 2 Asinwt

?ﬂ?@{ﬁr‘ﬂ

w,l
27r

&1 B(r)= (TS o dfede)

WA @ rR AR drt fmdt ol w R Fifs
U ¥ P TN T
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I
ldl_e_j_pliy,x
Rdt R 27 R X,
6.26 IfE U9 H yaIfsd ¥/ [ (07, 99
1
It _1d¢
R dt
A< L, >B
Ife g9 9 yarfed Y QF, 9« T
L,+ x
1
-2 0 21
D $X C

3T T TRETT

u,L, . Ly,+x
=—=—In—=——-[I -0

_MoLi]i ln(la +X]

27 X

2 . .
6.27 2EbE:EM'F:BXta 72 EIRT % =R SR S e &9 2

2
@ St = b x 9 =QEb=Q{Bﬂa }b
2nbAt

Ba?
2At

=Q
Ife FHIvig Gam § qftedq AL €, a9

Ba?

AL=9a 3ol x At=Q 5
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Afqq I T = 0
) . Ba?
sifm i g3 = mbPo = 2
Ba?
(DZQ >
2mb
d®x . Bcosed(dx)
m =mgsinf - ——————| — | X cos 6
6.28 —5 =g | = *(Ba)
2 32
% =g sinf - (cos8)®v
2 32
%+B d (cos8)?v = g sin®
gsin® B2d?
V=o—t—— _ +Aexp| - 20)t
mR

[STel A U feerier @ foraent 7 eRfaen sreensdl o feiifa e 21

Rsin 0 242
_M(l—exp [—B d (cos? G)tD
mR

- B’d’cos’ 8

6.29 If¢ uifs W @9 Q () ® (<A ST, o 9ae A9 B &1 3 2), 99

I_de Q

" R RC
x oA 9  do_wd
sJ R T RC dt R
1 B—>V d
s I

Q = vBdC + Ae '/ R
Y B

© >Q=vBdC[1_e /FC] @A t=0W Q =0=A = -vBdc)

= dee‘t/Rc

6.30 —Lﬂ+ vBd = IR
dt

Lﬂ+IR =vBd
dt
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I
I:—vf;d+Ae’Rt/2 X L
s) OB OB T
vBd >V od
t=0 W I=0= R % OB @Bl
I:%(l_e—Rt/L) OBB OB
. dz
6.31 @=Wﬁqﬁaﬁ?ﬁﬂ=(w)31—=m
dt o dt
IzﬂlzBoﬂv
R
fd HHhvS Hell - = PR= LX) B, "0
R
. d
%W%ﬁﬁ?ﬁﬂﬁ?ﬁﬁﬁmmm=mgd—i=mgv
(v= "= BF o HROT TMias S ®)
’AB, )’v®
g9 9 mgu = oL ABy -
R
YA U=LR
(7> AB,)?
6.32 Tl ufArfersht o RO S & B = yonl
B Fueell ¥ gEHE Tl ¢ = NBA
et A = nb>
. ,_—d¢_-d
3d: G—T—E(NBA) |e|
d(B d
= —Nzb? _((1t ) = -Nnb? E(Monﬂ
=-Nnb’u, nd :
odt

= —Nnmpyb? %[m}t2 +C) = —uoNnnb?2mt

e= - ,Nnab*2mt
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7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17
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T 7
(d)
(c)
(c)
(b)
()
()
(a)
@. (@
(c), (@)
@, (b). (d)
@, (). (o)
©. @
@, (@
FEIRTT Soll A FoTl o TG q S St Tefast Sl o wge

34 Mg W, Wi ~ &g g2t (11 wfqemd) den Ien gan 9Rkue (359 gfaem)
Z = R, + R, ¥ g uftwe # zwfan mn 2

Ry R, R,
R | R, -
)
c c

(a) &, 9 <A aRael § rms Sieedt T9H € d SR et § LCRA rms &/
Iar & et feat R uRger H)

(b) F&, fF R<Z, &d: I, > 1,



7.18

7.19

7.20

7.21

7.22

7.23

de HegE $4 g & wa ¢ TS W
I === g = 0.7
n =g fras max
77 foa o <wifan mn @
Aw=1.2-0.8=0.4 rad/s

I =1.6Afm ¥ fagfea @ g fefml

ms

N
1
L

I1(A)—>
B

t—>

|
N
1
UL

FUMEE | I T oA, AR Tgfa | Il
(a) A
(b) T

(c) L e C el LC

1.0 1.5 2.0
o(rad/s) —

a.c. Y 1 e Wid 1 G o T S 7 T SRYU A H SHd TH T
Bl Sl ©, 370 a.c. o Ged ® R o fohdi T o7 o usi o ait femen st
wfew S ur 1 fEen W R A A 8 Sl w1 S e T uE e e ®
3Td: THHT STAN a.c. o rms A 1 IRAT HH o foaw fhan s gehar 21

X, = oL = 2pfL
= 3.14Q

Z =~AR?+ 2

=J(3.147 +(1)? =~/10.86

. 3.3Q
tang= 2L -3.14
R

¢ =tan"'(3.14)
. 72°

) 72X 71

180 rad.
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HHIGR AT At:?)

_ 2xzg 1 s
T 180x27 x50 250

7.24 P, =60W, I, = 0.54A

60
V, =—_=110V
L7054

TG o=l @ qen i sieear fem sieear w1 et €, a1:,

i =1y, -027A
2

p

7.25 TS *l W o 9 o ST 1 FqU ST 8H o RO 39 Bl feam
Yefed e B Wehdl| Hefis &1 wiel o s S/ Yedrerd! S o St @ d gHeh!
e IRI-a 9 SAEfiE SR e it 81 Wi § gt yated g Al G
et afterd! dlicedn (a1 3TawT) w1 aRoms 81 1d: AR sieedr ik ga i o gRafda
B T o G o et oR vanfed i sHeRt fifgane 7w € for et g v
wierd g e ¥ %u g 8 TR 91 B ® 1/0C

7.26 U o7 O o o= o= oF 99 o TR forieh foza aes oa fosfaa ek
A7 H 9 yerfed e el o)1 R feriy ear #1 URa Sieedl S el 39 TR
Biet 2 for forerm™ e oh1 SR a1 @ Weh| AfE G A Bl @ i YR emf w1 e
TH YR BNl foh IR 95 Toh 3R AfE o) wedt € Al AR emf w1 gorl g6eh fauda
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S,P = [D* + (D + 7'
e 9 e =«
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afg x=D

N~
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2

"D =ﬁg'
10.19 R P%H
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ST A, A el off fRTor Yot oF | dem 11 yaon ® e T
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10.20 9YA® = 2dsind + (i - 1)l
. g&A 3feass & fau
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R, W W4 g e Hohd @
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A T B W Hohd & 919 9N ©

2 1/2
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- R, R =Afd Hoha €
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|
(IR2>=§961
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g Tl € foh arfremon gfsea 21 qenfy, afg wehmer SEt gehr
SUTHd BT € S8 I8 HHRo veiel | g § (S, =i wqute
ERCER)

GEl —Je‘r,u, AE:BC—\/ A CD
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(i) ot 1 &/
BC = ACsin 6 @ CD-AE = ACsin 6 :
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sinrcosr

= 2nd cosr

T T o foAwRT safaer o fau o' A/2 o SR BT =1E Ul
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11.4

11.5

11.6

11.7
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@, (o)
(b), (0
(@), (b), (c)
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11.19

11.20

11.21

11.22

11.23
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n 1
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AT g 1 TMIARG 81 Sl 81 eH TR W, TRATY] HH 1 Taeifod wid &
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21400

600

1230
=1200 1.02eV
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11.24 2dsind=A=d=10"'""m

h  6.6x10%

P=15m = =5 =6.6x107'kgm/s
—24\2 2
=[€"6X—10_),L,7><1.6><10*19 =55 L 16x10%ev
2x(1.7x10°7) 2x1.7

=20.5 %X 102%eV =0.21eV
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. 23
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23 p
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2
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4 4ne,d

4re, 4
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12.1
12.2
12.3
12.4
12.5
12.6
12.7
12.8
12.9
12.10

12.11

h | him, +m,) |

m,v my(m, —mg )Ul

mAv_lmA—mB

(i) d_N=L=5x1019/s
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(i) h—/{:=2.49eV>Wo:'6'f'
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P o> At =28.4s
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TT
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(c)

(a)
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12.12 (b), (d)

12.13 (o), (d)
12.14 STEEN o SAAF-el Gae ¥ 89 Ww il 8: E = mc2. 37d: BESISH & Th

YA T T mp+me—§, ST B ~ 13.6 eV S-S T

12.15 i SoiaeiA o SeAWH i qorl § <A A1deh efes I gl
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0

2ra,

. Uehish 9T | Ul &l & =

v

_2raq

ARSI e
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T oo 1y TTESSH 1 T 4y SIANEH BT THAT FHAE 2| T BESoA

4 4
My 1} 3 u,e .
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12.27
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—+27.2ev). 2221 _ 3836y
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Fifer ek T &, AT 1 GfAfEI o TG & O HoRHUl ki el Sl h
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= 5385.6 eV
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V) =- e’ i{(l —éj.(l —ZTB]}

Vir)=-

Are, Ty Tp

= (-27.2eV) TURafdd @l 2l

183



 uva et - st

m.

h2 h2 h2 (1_2—5J

mr? Ary+ 0] 2r2

1 23 ?ﬁ_‘yﬁ :—lm]_)zzl
2 2 ]

=(18.6eV)[1+ 2413 ]
2

Fawst= S M o)

2
Aregry  2rg
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12.29 "M £ =2+

RS RS o
F=4% o _, %o st D _ A =(1.6x107192 x9x10°
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13.2
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13.4
13.5
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13.9

1
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13.11
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13.16

13.17
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IR s, TR gl el &l 1 Sl ®1 WH eV H &, MeV § &l
y fafetor =1 S MeV ®1

T FIH IO B €, W Sell-wre0] 2 faudia fgened & wfq w2

WM A B © 9o Tk SR i e ® 9 wfaehiia i €110 9 stk
Wer ot fTew | e Wfaeheur so ek @1 S © TR =g i etk i
HIA SHY T ST HA €, I & o smeawash e St

|
: :
]

qqg —>

t=0WN, =N, Vel N, =0 S8-54 979 ¥ 9f5 el 8, N, 1 =R =i &9
Y U Bl 2, B o WHIS &1 @ "adl ¢, Afushad el § SR 3t o
¥ W YA T S ® (R ikt faeed framgen)

1. Ry
t_/ilnR



5760, 16 5760 4
56935 © oesnz
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13.19 dT0 W YoERd 3 TGl i STen w B Sl forel i s A, d 9 w4

BT AMfET) o7d: IfRTa o A STeT-3TeRT 91T 1 HY=H i o o, seee
1 e 105 m ¥ HH B =Ey

x2.30310g§ = 2391.12 a9

ﬂzﬁﬁ'{szc:szc:%

p
_ 6.63x10%*x3x10°

eV
1.6x10 ?x107"°

=10%V. = 1 GeV

13.20 () ZNa:Z, =11, N, =12

. BNa &1 <001 g9 = B Mg
(b) FfH Z, > Z,, Mg ! =41 &l Na ¥ 3ifersh 21
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siferram frdt & ferg Dz _ g

dt

T F W ¢ =(ln%]/ml—ﬂz)

2

~m248 /(9.48-0.62)
0.62

_ In4  2.303log4

186  1.86
= 0.745 s.
ol TEETOT 9,
2 2
E-B=K,+K,=2u 20
2m 2m
T HIET 9,
E
pn+pp :z

(1)

(2)

A% E =B, 9o T, ® 9T 8 € p, = p, = 0 iR @i fdtr wh. wge T

I S Fehdl, 9o Ufehan sfed &l 8 Fehdll

Yfera o Hfed BF o fat AFT E= B+ A, S8l A <<Bdd 9. (1) ¥ ¥4l (2)

H p W HH W@ R

I o o 1 2
Z%(Pp+pn)=%(pf,+(pp—E/C) )

2E E?
2p§ -—D, +[—2—2m/1j= 0]
c c

E2
2E/c J_rJélE2 /c —8(_2_2,—,1,1)
LDy = <

4

Filfeh p, o T B o folt, WO i eFeash g1 =ieq



4E? 2
2 _S(E_Z_Zmﬂj:o
Cc C

2 2 2
aerat, 16mA = % R - B
c

~ame® . ame®

me*

13.23 HTHEN] ¥ d¢F el E = =T
(0]

=13.6eV (1)

I WM 3R =2 Teish W &Y e o 9 of ThHHH eedifaer el o tefi
o, T S THH | Teiaieh SoaHM m ! FIeH-=g2 o THHIT SoaaH
m’ AT AR (TR 3T e il o W Fienfid i i Sfegdehal e:

=918m

, M 1836m
m = —
2 2

_918me¢
8&,h”

(2) F1 (1) ¥ 9N 39 W

R — = 2.2MeV (fem ?) (2)

e’T _2.2MeV

918(—
e 13.6 eV

e
=>—=11

e

13.24 Bfaeadqd, gR fRm ¥ €, &M E, = mc% p =0
B Toered o uv=Era e wiem 9
P, =P, +P.
T p,+P.=0=|p,|=|p]=p
1

E, =(m,>c* + p,>c*)?.

1 1
E,=(m,c* + p/c®)? =(m,c* +p,c*)?

ol TR H

1 1
(m,%c* + p*c®)? +(m,*c* + p*c®)? =m,¢c?
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m,c® = 936MeV,m,c* = 938MeV,mc* = 0.51MeV

FifF nAM pF AA SR <[ €, pe FH A = B pe << m &, 5 pe,

m ¥ e B TRl T
2.2
=m,c? +251 ol m _c* - pc

P
q ¥ de pc; m,c’-m,c? = 938MeV - 936MeV = 2MeV

Y Ho 9w B 2

qd,

1

E, =(m,%* + p%?)? = J936% + 2> ; 936MeV

1

E, = (mJc* + p>c?)2 = J(0.51P +2% ; 2.06MeV

13.25 (i) t,, =40 e (ermm)

In(R/Ry)
0
>t(h) (i) I% & T = -\
-1.04
-4.16+3.11
908 T A= —(—)_1.05h
-3.11
0.693
-4.16 tie=Tog = 0.66h = 39.6 A or40 e (eAmem)
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13.26 () S =M
= (118.9058 + 1.0078252 — 119.902199)c?

+ MH_ M120,70] c?

119,70

=0.0114362 c?

S M

120°70

_ 2
+ MH M121.70)C

pr=(

=(119.902199 + 1.0078252 - 120.903822)c,
= 0.0059912 ¢?

F S, > S, Sn ATH, Sb AF ¥ afer Tordt 21

(i) TE TR o foTT ST YR T RIeTE ST i TG Hr 2 S ok oAy
o g ®1 98 "€ Sl qol g Wed o die o weh § Sufer
foreril ®1 oft e w2



14.1
14.2
14.3
14.4
14.5
14.6
14.7
14.8
14.9

14.11
14.12
14.13
14.14
14.15

14.16

14.17

14.20

14.21

T 14

(d)

(b)

(b)

(d)

(b)

(c)

(b)

(c)

@, (o)
(@), (o)
(b), (), (d)
(b), ()
@, (b), (d)
(b), (d)
@, (c), (d)
(@), (d)

HIfEd foh ST aTel WA HT WS U € W R T I g o
fFed Seteh 1 G0 Hl @ e 7 9 Si A Ge o WY He-FASH a0
e HfHd X T STew a6 1 AR 6 Honl

T TES o SR Sn ok T el 3= 0 eV, C & fau 5.4 eV, Si s
fT 1.1 eV @1 Ge & 7T 0.7eV 21

St =&, miifer wf-ufadier &Y qorn ¥ dicetier &1 yfaiy 31cg=d g & =feu,
Seifer Efe wfadie eme e 2

+1V

(0]
(i) 10x20x30x%10°%=6V

(i) IR dc Y™ Siced 5V € @ sifueman frfA v 5V sifusw T &1 Tk
T, V, = 5V
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192

14.22 &, smafda fofn & fou aifsq sifafed ofe DCHE @ 9 @it 2
14.23 (i) SR Gfg e@Eie don 9] 9
(ii) SR 95Tk dieed
(iii) Q- T UeH UN
P- gol Uy &f aeedl
14.24  SY(ad YRR o HIEH HI el

6.6x10™* x3x108
hv =

= — —5 = 2.06eV
6x10 " x1.6x10

sTafad faferton, wieier™ie g1 SYfad 81 ¥oh 3Heh g stafia fafertor wieHi =t
I Se- e ¥ e g A ¥ Wd e D, 5N G Bl €1 37 ot
D, & & fafzon &1 wyfea e

14.25 1 _ Yes— Vi
R

I R, 1 | @M1 STQ @ [, 1 A 68 B it [= I, TROMH 78 8
& [ +ff 7 = e s1fd T SR dieetieX o wedis A & S|

o
o) O
14.26
= =
2
OR R &1 fife 9 & 7 Hegmm |roft o S9ar e 2:

A B C
0 0 0
0 1 1
1 0 1
1 1 1




14.27

14.28 q@g STgETCIh! oh Sel-30e UH B4 ¢ T Icasiq [R &S | el 2l

14.29

14.30

14.31

14.32

fraw fria
A A

0 1

1 0

Heaae 9ROt
A B
0 0
[a) 1
1 0 0
1 1 1
AND ER
P
I oy = —=0.2A = 200mA
vV,
Ry = ooV, _ 2 _ 10Q
I, 0.2

I, ¥ ¢ Fifew 39 W | T SEie wve-a[iad €1 AB TS EF ¥ | Yo |

e (125 + 25)Q = 1502 2

Fiifeh AB TS EF HaGH TR N §, ST 996 gfad 8,
- AUy ¥ Fd gfald = (75 + 25) Q=100 Q

5
RV =227\ 0.05A

Fiifh AB 3R EF o UfaRiel SRR € qe [ = [+ L+ I, [ =0

005

nL=1 = =0.025A

it V, =0, R, W fawaa 10V 2

10

= _=254A
400x10° H

c. Ib

— =75Q

193



 uva et - st

Hifs V=0, R, W fawaum LR 10V.

Pl =—9  _333x10°=3.33mA_
3x10
I 3.33x10° )
M f=t = _1.33x10°=133.
s I~ 25x10°
A
|
0 I
14.33 . 2 3 4  Bt(s)—>
I
° 1 2 3 4 5
C,
| 1 ]
I I I
O 1 2 3 41 5
C,
|
1
0 5 3 4 5

14.34 frim sifvensfoes a6 o fag QW, V.= 8V & I, = 4mA

VCC = ICIQC + VCE
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I
vt dfed = A = fx Ay
—_pRe
RB
B o 2x10°
=083 o = %9
14.35 <& (af¥ dieedl 5V 9 s el € dl SEE 9 a0 fyug 4
yelfed eidt 81 St e 5V § %H gl & al SE Th
ge IR el 2 "
[\

14.36 (i) ‘n &3 H As % HRU e Hl H&A \_/ \/ =

n,=N,=1x10% x5 x 1028 TH]/m?

n, =5 x 10%?/m?
STCUTST ATEh! (TIal) i He

N _n? (1.5x10'°f 2.25x10°?
"Th T B5x10%2 = 5x10?2

e

n, = 0.45 x 10/m?
TH YHR e SR 1 SR TR S ®, @ p WehR i g @1 foe
gl 1 G
n,=N, =200 x 10°x 5 x 10*®
=1 x 10%/m?®
I IH n- YR 1 W § foe@ e 1 GE&A *1 gor | aga e € e
R faafa fewan T e
9 ypR fAffd p &9 § 1wy JEewl &1 e

n? 2.25x10%
ne —_
n, 1x10%

=2.25x 107 /m’

(if) 37d: 999 IEfAd FH W n- & F f9=@E 0.45 x 1019/m? &, p- & o
2.25 x 107/m? ST e~ 1 ol § T99 T oW o fau sifss aee
caul
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14.37

14.38

14.39

14.40

A A~ AB
B _ _
=DiB+AB
B~ B.A
A
A
1KQ
B K] oc
I~I . I(R.+R)+V_ =12V
R,=9-R.= 1.2 KQ
' =1.2V
V.=V, +V, =17V
\%
I=—E=0.085mA
20K
12717 108 _jekg
I./B+0.085 0.01+1.085
IE= IC+IB IC= BIB

ICRC+ VCE+IERE= VCC
RIB+ VBE+IE12E=VCC
T (3)H [~ 1. =BI,

Ve =V _11.5
R+ BR)=V, -V, Ip=——L=—"mA
R+ PRI=Vee™ Voe 1o =R 3R, ~ 200

TR (2) §

R.+R =VCC_VCE=VCC_VCE
F I Bl 11.5
R. =1.56-1=0.56KQ

= 2 (12 -3)KQ =1.56KQ

(1)
(2)
(3)



15.1
15.2
15.3
15.4
15.5
15.6
15.7
15.8
15.9
15.10
15.11
15.12
15.13

15.14

15.15

15.19

AT 15

(b)

(a)

(b)

(a)

(b)

(c)

(b)

(b)

(c)

(@, (b), (d)
(b), (d)
(b), (c), (d)
@, (), (@
(b), (d)

@ &9

(i) &13E9
(iii) i
(iv) A=

=&, 30 MHz § 31fyss stgfa & fora, sTeAvvea g1 wafdd @l gl dfeeh
SiqIEE H|

eI, AR S o - Sgd & e o 7 € foh Seew st
T o foru eraads vl %7 e 2, s1efd ge1 %W el 21 ord: gl =i
I 1 S9N AT g0 99 W A el 2

A +A =15A -A =3
~ 2A =18 2A =12

: A 3
! =1MHz
ZFJLC
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1

Ve = i

15.20 STAM-UIged H, a1l @ &1 deblfas fave Aigas @ fava grr aRafda
gl B wEE § Aigs e off S Ushd ® @R W, Atas 1, Agafe
farTet o TH 9 H Aifd IR HE 71 R IR Ager |, Ager fawd
o dehifersh TAYaER a1t @ srgfa ufafda 1 Sl €1 =18 sheal fasmyarger
TR W TR < wohd €, TaTe o Sl GOl o SR e 37 s g
mgfad o st gerfaa &Y

15.21 H=RU 99 ¥ gE 7
=-2dBkm'!x5km=-10dB

YaH® F FA ¥ = 10 dB + 20 dB

=30 dB
o= 1 9vul @19 = 30 dB - 10 dB
=20 dB
PO
10log| — =12 a1 P, =P, X 1(?

=1.01 mW X 100= 101 mW

15.22 () WE = [556 4x10°x20 = 16 km

F=sIfed &%d = 803.84 km?

(i) T = /2 6.4 x10°x 20 + J2x6.4x10° x 25
= (16 + 17.9) km = 33.9 km

ST=BTed & %A = 3608.52 km?

(iii) &=I%wa | gfaea g

_ (3608.52-803.84)

1
803.84 x100

= 348.9%

15.23  d? =2(R+h,)

8Rh, = 2(R+h,) (Q dm =22Rh;)

4Rh, = R* + h,> +2Rh,
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(R-h)>=0

R=h,

ek hefel STHTY T G T g &1 << h, 37T Sheiel R
T 1 foEm X

ffadta et ¥, 6 T=A-HAR W B h, =R
15.24 F, W & fog
5 2
5x10°=9(N, )"/?or N, = (§x106) =3.086 x 10" m?

F, d o fog
8x10°=9 (N, )'/?or

N = (§X106) =7.9x10""m™ = 7.9 x 10! m*®

15.25 0 -0, 00 o +o ¥ ¥ 59 o +o T o - ¥ Fo FRd T o o+
o, T o -0, A F TEET o A BT KIS TR T oo+ o T

o —w
c

m

1
, ?ﬂ?r:ln[—j=—ax
4

=

I
15.26 (i) T =

SO Ind = ax SFEl x:(ln_ﬂ
(24

I o
() 10log,, T~ =-0X Tl 'a' A #IUF ¥ dB/km
i L_1
I, 2

ST 10log [é) — 50q AT log2 = 5a

_log2 0.3010
5

AYAT o =0.0602dB / km

2x
15.27 ——=7
qHI
2x=3% 10 m/s X 4.04 x 10°s

12.12 x 10°
X=Tm
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X =6.06 x 10°m = 606 km
d? = x? - h? = (606)? - (600)>

= 7236; d = 85.06 km
9Iq qem el o Hem g

=2d =170 km

d,, =22Rh;
2d =d,
4d*= 8 Rh,

2
&= 2230 0565 km
2R 2x6400

h, = 565m
15.28 fa3 9,

Al _ 50V,V =
max 2 > " min

20
— =10V

(i) ufaerd Arge

Viax = Vi
(%):Mxmo:(
# \%

max min

50_10jx1oo= 0 100 =66.67%
50+10 60

_ 50+10 _
2

30V

(iif) ¥ g e =v_=pv.
= szO =20V
3
15.29 (i) u(t:)=A(Aml sina, t+ Am2 sin @, t+ A.sina,t)
+ B(A,, sinw, t+ A, sina,t+A.sina.)?
=A(A, sing, t+A,, sing,t+A. sno.d)

+B((A,, sine, t + A, tf + Al sin” ot

+2AC(Am1 sin @, ,t+ Amzsina)ct)
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=A(A sinw_t+A sinw_ t+A sinwt)
1 mj mg mo c c
+B[A *sin*w, t+A ’sin®o t+2A A sine tsino  t
1 mj mg mg m] mg my mo
+A’sin*w t+2A (A sinw, tsinot+A sino  +sino,t]
1 mj c m2 m2 c
=A(A, sino, t+A, sine, t+A sinaot)
+B[A,] sin® @y t+ Aylsin’o,, t+ Alsin® ot

2A, A
+————=%[cos(®,,, — @, )t - cos(@,, + @, )]

Zz
2ZAA,

+T2[cos(a)C - W, )t —cos(w, + O, )t]

+%[oos(a)C - @, )t - cos(@, + @y, )]

ORNCRON
(O, — O)) (@ + B,)
(@ — @), (@ + @y,)

(a)c - wmz )’ (a)c - a)mz ]

(i) 3TM &1 @ @Y ek fo o ol = 2

o, O O — O, @, O + O,

(i) 1 T @ 5T TRt @ o oTafa Saen o, W 9uhd T6 81 o< o, R T
1 G w2

(i) e Wrgerm fael 3 9871 W o <o F e o e ¢ o fare &
fufy@ e &1 e 9 S @)
(iv) stferes fereell =i wffead w0 & fau 9ve HeE ae o, et w1fEt 78

TR X € TR o<t ot Mg e g (S @ ) 1 R H Rl
2 3 S uftomea: Sve =S W SR
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15.30 f = 1.5kHz, %:0.7x10’3 s

(i)

(ii)

(iii)

202

m

1
[, = 20MHz, = 0.5x107 s

c

RC=10° x 108 =105 s
1 1.
afd: — << RC<— wqw gl &
Je Jm
1a: =g fawrgfoa & wehdl 2|
RC=10% x 10% = 10* s

Tl i<<RC <L

1. I
ard: g8 oft famrgferd & wehdt 2|

RC=104 x 10"?=10%s

aﬁfL>Rc,m:a€ﬁﬂ@Hﬂﬁﬁm|



