NINNONN QT7 NIXKIN

x = — lhooTn nixin
T g —E '"'_'. .' E
el NINXNIN BY9IY OV 0'9TRYT W' qT0 NN
el =dewee e ¢ ‘722 0.523nna n'wix
=l T ) K NO9TN NI N7 w' \WORD 2
S— s o LD MWK DUANNIM 071 INAYT 000 1IN
_— e | oairan 722 0.5 % naw'
I i "
— —_—
= | e ]
== |
3w

D000 AN 0TIV 2010 OX NN NIKNOID 0200 N ANl 130120 972
.0manmim omaon TNt WORD YAl NN '|I'IJ.-"i| [TV'Y N3'NAS NN 0TTINYN
JIKNoI IX 02%¢ 0Maon "['UIF'I'? |22 0a [N JU7R1IMI0 NIRNOI X NRIMN

Jnina e oo oa xin nana 9% g1a 2w wavt ian ymm anym a

19nx "non n'o 73 IN GOOL Yw mon NN TuaY7 'a

el
el b
.0MIL nwIitwn 1A g
.MIun NR N9 KA AYRNNN
ININD "W Y107 DAY (WD 0N 9102
.............. [IMAAD 10N 9102 .(NaD TINYY X71) Tiny
............................. SN2 TIYA () IR 107 oNaiy
¥ AT, ANNY N0M9 I DK NRWY [na
310 S0 R o e 0'TINY 9900 [IAWN 7Y NN N RN
. —
e —
—
&
| ........ 2Tmw ‘

GOOL anx'71 '®aa any nimim nrnt '

o' T'AYNI 0'OITIVO 07N DY WIN'WT 01931 MINoN I'NY W'y 73% Tvim 9Tn
212 9NN W DnIm'o TRUNY W N TR TN VY7 1N ,0n1e 0'onia



r? r3
YN DX DX2AWNN N2 NTIPIN IN g Wonnn NP - 7
TYUN DIN XYY T RIN WYORN TN INDNIAY 20 1Y
: EDnwn nTwa X8mn g Wwon 9y 93an mon
F=qEFE

NN WNINY WONN NN g WOND TN NNDNIY 29 1Y
YOINTT KD T AR NTY AN D) 1Y JYONN) NN
(N XINY NTYN DX YOI KD YO 1N INONY
: DN WO NNVANN NIXPY M IN DTV IWN
NTYN NN 2WN) ,NNLP MDNNT GNN NN NPONI
MY .MDNNN Y5 Y DIDDN NTIPIA NINN DI NINPY
L1991 (z 1y LX) 2097 D2 DY D1OPOV 25
: NI MIVP NPNN IYW WONN VININ

dg=Adl/ods/pdv
NA NLY , TN VINIXR DN dV -1 ds , dl YWND
YONNN NIANA YN DXVINONN SV NVIIN .NPRNNI
ONNNN MOPTNPN DNN
PNXavma

GOOL

p=—[E-df w E=-Vp :o20%000n11D0

U=qp : PYNYN IRV MINN

V= A(p NN

W = —-AU = —qAgp :9PWNN MDD YW NTIAYN

W = AU = qA¢@ :>9nwnin MON T Won »nY nTay
k

Q= “ SDNTIPI WON HY HNONIVIY

" : DN

AN DMYAN PO TINA DIYLNN -

(MM IN) NTYN (IWON NYNN IN OIT NXIY) YOV 28N -
LDONDN TN TINA

.1OWD THNN NTY NPND 91D NAVN DY -

NI TN TINA NP H2 HHION WLNN PVLD 28N -
.NAYN Yy LYNY VAN

.(M2P) NNX PHINA HRINIVIN -

INONIION NN NDANND , YPIPY NN - DPIND
:ININIVID NWINT MV

DN IX (DIN) PIN DY 57772) NTYN DX AWNY 1N DX .1
DINN 952 NTYN DY DNDN KXY DNOIN NUYI PN NTYN
MDNIN ORIN T DY ONOXIN DIIAPN NN AP POM)
[(DONN P NPNI) KDY HNINIVION DY

95 HY HNINIVIAN WD, NNIVP MNND GNN NPIYN .2

dg Yy 720n) .o do = k;ﬂ YNTIPI 91D NN
M9 pina
GOOL "nwn art

MY WON X9y DIYOH AN NI YIPYN NDT
0 MY d PPN DORSMN TION N0

a p=qd : 919710 VI
221NY HYDOHYN PYOLNIN MPD

> d 917 PNINA NI9T ANV HNINIVIN

k@ k(@B
T T
E= w ‘9T PNIna NI9T Yw NTWN

: DAYV NN HY NIDT VIV

Px =inQi =fxdq

SNNN MINVYN NTYWA RNNID DIDNT IY SN NID VININ
7=pxE

NN NTYW DIDT HY MITNINIVID NIIN
U=-p-E
$INNN NTYA R¥NIN 19T IY S9N M
F=(@-V)-E=-VU
ANV NTY) MWD NTYN DN P 119 PINNRD JPNIVN
L(MOLPTINIPA NN ND) AN NIDTN VININI (DNYVIN

GOOL 1vvn na2ann NXxXn
p= sﬁ -E : DUY) TN MDA N8N
0 = §AE, : DPNVYN MDAN NNNY

NOYND THINNN DTV NNaPN NN AE | QWND

—

a A
E = = T NN NTY W ON NP WO
Y IN TPURIN NN 99197 MIND (MM ML TNPI)
.q= % ¥ T2 TP Won

=3

E= %f NN NTY W ON : NIINN WYON MAN
Y IN TPYRIN DX D100 NIND (719999 MO TNPI)

. A = 2mEya W T TIONIN WON MDY

MYNNNI NTYN DR N¥DI DTIP IR INONIVIN 1N ON
(DY1VPY P9 VIROTIN HY MRNOVN) E= —\7(p
GOOL N2IyN NMA? NYINTN NMNAX

_(9F, 0K\ (BF BF) 4 0F, O0F\,
“\oy z T ox 0z 7 ox dy ‘
(NP -
J0Fg dF, 0F,\ «
0z>r+(g_ 0r>6+

I'

ar 69
S(*) NYNTOa -
1

N oF,
VXF_rsm(p<6(p(Fesm(p) ae>r+

+1( (F r>§+1 1 OF, 6( Fo) | o
rarr [0} r\sing 06 arr o) |
X 8 0y 6 MM Z-n PL DY @ MY 29 MOV (*)

:DOPNNY TIN DXV MW

Fx0=2; tx0=9
: DDNVPY NIVPO NYIINY NIID NMINY
A-(BxC)=B-(CxA)=C-(AxB)
Ax(BxC)=B(4-C)~C(4-B)
(AxB)-(CxD)=(4-C)-(B-D)—(A-D)(B-C)
Zx(ﬁx(fxﬁ))=

=B (4-(CxD))-(4-B)(CxD)

Exy=2 ;

= of o | Of o Of 4
Vf = Xt ayy +5,% :NPIVIP VINITI
Fros 100G, 0, .
Vf = g;r -3 96 +[3 jzzz ” :NPDILIT VINITN
= N 1 1 A~ .
Vf—; —— 669+r6(p ((*) PN
= o a .
voF=2%,%% 0% ;NP div VT
ox ay 0z
o.p = 190Fy | 10Fy | 0F, i
V-F = v . ny»va div
:NPNTOa div
7.7 =i6(r2FT) 1 9Fg | 9(Fpsing)
r2  or rsing 060 1)
;NP2 (Rot/Curl) Mon
x vy z
Vx 7 g ad 0
X = — -l =
dx dy 0z
E, F, F
(%9, (2 3Ry, (9 _OR),
y z ox 0z ox dy
(NP
o o 10F, O0Fg dF, 0F,\ 4
V><F=<— ——)f+< )a+
r 00 0z 0z ar
+Z a(ng) OF
r ar 90
(1) RPNTO
N 1

0 . 0F,\ .
rsmq) a(p(esmq)) 90 T

OF\ s 1 1 9F 0
/I Z(r-FD) |
( (rF,) - ) r(sin(p a0 6r(r e))@
X 8 0Y 0 MM Z-N P OY @ MMV 2D MY (*)
: DNVINN HY NN

V(f+9)=Vf+Vg
V(A+B)=(V-4)+(V-B)
Vx (A+B)=(VxA)+(VxB)
V(A-B)=Ax(VxB)+Bx (Vx4)+
+(A-V)B+(B-V)A
V(- 9)=(9):9+ (Vo) f
v(f-4)=f(V-A)+4-(Vf)

GOOL o'Viap

: NVPINI NIV ,)IVIIdN MDY
my, =~ my, = 1.67-10"7kg ; me =9.1-107*'kg
: NIVPIHNM NVIIN WL
qp=16-10""C=e=—q,
: K -1 P YW MuphHnoT 01PN

2
9. 100 . g =8.85-1071

418, c?
GOOL N2 7N

1

N-m?

1 &
U=Z‘E<piqi=f7E dv

SY NVYID g WON DYV YONYNN MO 1P PIN
2 kar@ k@@ o
F=-lfp=thy £ W93 g, Won

r=£-1r=|?| , G, YN g, -n NP - 7

: 2NN g WON NPV IINYNN DTYN

GOOL "wnnn Xan
N (1,6, 2) : 1129 MLPTNINIP
, x =rcosf
T 1:\_- y=r sin @
; zZ=2z
Iy r=4x%+y?
------- " tang = X
=dr/rdf (nv:m) /dz

ds = rdrdf(npo>1) /rd@dz(ﬁ?‘r 99 N9YP) /drdz
dv = rdfdrdz(nay 1993 N9YIP IN NN Y3)

(.0, @) : DPNTI MOVPTINIP
Z=71cos¢@

x =rsingcosf

y =rsingsind

r=x%2+y2+22

y tan9=z
x

zZ

JxZ 4+ y? + 22

z
) cos @ = T =
dl = dr/rsinpd8 /rde
ds = r2sinpdfde (M1 novyn)
dv = r?sinpdOdedr(nay M1 NP N NN NTD)
: TPINN/TPNVYN/TPNA) NN

M M M
P=yio=5iA=g
aun N now N on 'V, S, |
A A
A= Tl DTN NON

: 2990N MINIY 07T NV NP 1PN
A-B=A,-B,+A, B, =|A||B| - cosa

DMNOPIN PITM -

(MVPY KD HPO RN NN NPT NINIIN -

711329 777 1%, NDONNN D¥ININD DINVP) PA NYAIN -

.DY9INN DNV OND

: DTN NVIVYA NV

0<p=<m

0<6<2m

A
tan = -2
Ay

|4| = fA,ZC + A% + A2
; cos@ = Az _ Az
' |A] /A§+A§+A§

Ayy = |/T| sing ; A, = |fT| COS @ DWW PYPO -

Ay = |A| singpcosf ; Ay, = |A| singsin@
: 12572 INOYN) DIND NN

A-(B+C)=4A-B+4-C
> —\2 -2 P —2
(A+B) =|A| +24-B +|B|
AyBy+A,B A-B
cosq =220y AB 53001 9w pa oMt
|4]|B] |4]-|B|
:NVPY NYON
:VIPNIVT —NYAONN NN MWYY 1 777
x vy z
AxB=|A, Ay, A,
By By, B,

S TI932 PP TN Y — 2 71T

|4 x B| = |4]|B|Isin al :xm noaann v
* i P> T 59395 11O

B
- )
Nl
- — —
AxB
onp ,n’bzmvn NN 1P T DY DNNY 29 109Y

of o af o, Of 4
=5 + 3 y+= 252 : DPTVIPA VINITI
= af ,  10f 5 , Of
f—g; +raet9+ajzzz ” (NP
v ] 1 ) 1 D * -
Vf—; rsmq)'%g-'-;% :(*) DYNTO2
:11wP3a (Rot/Curl) 1010
x vy z
Vx F a d 0
X =l— — —| =
Ox dy o0z
E FE FE



Ve(t) g(t)

Vo Qo

t t

:PYVY NNT NP9 AT MOND DI -
DAT N1a2axi Tain nlan

t
I(t) = %e_?
GOOL

L
R=pg : T30 MR MTINNN HY MIND

Dy H252NNY NY) IMINA MION ,OND MTNIN - P
.(3PN9) on MmadaN
TN DV DIYONNIY TITN , TN TIN - L

DI NI TINDY NLYN ,TANN NVY - (AIX) S
NNY B8 HYINDN MTNINNNI THNN ALY : NIV
PONY AN DYPNN KD DM DTN 9D TINRY ©¥1NNR
DYDY NNN 53 DY MTHNN AWNT ,MINNY TN NN

(MY2/9°2PN2) NNHN N Y

1
5 : (DONLWN WWLN MDA OY 9317329 NI) MY
=[]-dsS
] 9 THNNY NLY TN NLY DY KIN HNVINN TYND
=]S ANDPAN _J ON -
=oE :IININIINTN DN PIN
Donwnin nTwn E -y moyomn Xon o 9wNd
;YNNI NN WLN MDAN NAY DIT MPAN NIWN
J=pv
NP V -1 NAY NN JYONN IRWI NINAX NI P IWND
NI N AYRD P = ng, o . Jyonn IRWI MPIN
NY DY WONN NN g -) NS NYY JP0ONRN IRW 19010
NNRIPI DIYONN MPNN PIVPIN 772, TN YO
Vrife N9NON MPNN

STIN DTN DD MYON - K

o=

—y

1= [k-d

k-9 1xnw 79X DY XN 90NN IWNRD

:NVY NTNYY OND MDA - |

MOPININ MIANI P PNIM NYIAP NNDN KO NP
255970 9y WON3 N NNNA XY G0N v

:DIN2 HAP YW NP
VA v papnm-d .mb Ya now - A
:DINY Yap TN NTY

MY 992 NLY NPHYY WONN MDY -
NMSN Pa PN - d .M pannnn -V

<
1Y
d

2mEgL

C= 99993 93P YY NP

b
ln;
INNNA NN MN9N DP9) OPTI-b -1 a
a,b < L,o»v%ngax-L
C' = kC, : PN IDPYROT IMNA X9 93P Yv Y129pn
0NN Y MoPHNTN 0PN - (&8 ) k
DI0PONTN NN RYY 912090 - G,
: (DN 1YVM DY BY9AP) NV BYYIAP NN

1 1 1

cr C G
Ve=Vi+V, 7 Qr=0Q; =Q;wn>
Ct = C; + C, : (00 nom) D2apna 993 NN
V=V, =V, 7 Qr =Q; +Q, 9wn>
: DTN Y - NP NI 1 VWY
22pn MmMS Sy Q Won vww Ny X
MMYN PaNTYN IR AWM .2
MMYN P2 NNNN AN 2WNI )
(O¥PLY Q 57772) NNON DN .7
:DYPYN B©Y9APY 2PN PYVO - NDP NWINI 2 OOV
92PN X NV DMIDNHY DTIAPY HIAPN NX P19 .X
TNN 99 HY 510N NN avny 2
DMIRNDNN NYSNNI N 9203 )

1
U, =%

1
=3 CV2 = —qV :92P3 MININD ININ

W = AqVs = —ZAU : N920N NYNINY NTIAYND
(Hapn YRV WYLNN NN NOTT YW YLD XN Aq

F= |dUC
dx

:92P2 MIVPINIT ININ Y YO MOND
L9239 IDIND DX TYID THN NN

DY IRONIVIAN 919 DNYVLIN Y3 DY NIN DIION -

)2 DONYD)

DN P9 ¥NNYNY IWAR NTYUN DY D1VIRND DY NNONA -
TONP NNZONN X DPNTIPI DIYLN PN

_Sm
TYNRYNN NIXINRN M RN Uy = 7E
GOOL v D7 2ayn

I =kl ANDPNIN K DN
: YNNI PNVWYN WOLHN MDY NIY O MY NWN
k=ov
[=2Av :92p) NyNNI A TN DTN WLN MDY NIY
GOOL Y227 2N- *vann NoN
Fg=qvx B 2000 MO - PNY PIN

D77 XNV MON NN AWNY 1N
(DMLPIA PNVLPI NPHIN INT) NVIPVIVT TIT -

Fg = qvBsina  :Nn 9700, 7192 7921 91 717 -
9595599 NI .NTYY MPANN P2 TMINN NN o TWND

- (PN
F f 119919 10 DY DNRY 20 WOV -
PR IPOLN NIY NXIN MO PP -

B MM HODHY YOLN N2Y) 23N

A{7on proa

YANND YV ITON DN TIONY N -
OTIP MWYD 1Y) NHORM
NTPN

V 1NN YN M NN HYa q PYON : PON DTV NYIN

NYNN NV (NYPNNY THINNDN) TNR SONN NTYI
mv
R = B ;NI 2OYNN OPTI,TI0IYN

AURD X2 DONN IYNNN IX MPNNY THIND XY V ON
1 TP 2NN DT, NTYD 252010 NN DIvHn

mv sin o

=35

DTUN PN TNND MNTPNNN MNP NN VoS o
TNIND NIN YD) NDARNI THN : XVNNN MDD NTIAY
(nynnd
GOOL DT XY 2N 2y 'vaann Ndn

vV
—

1 ©7v oy dl 7TIN2 MVP 92N N2NN DY Y9N NN

dF =1dl x B 1NN B v N7 NINNNIN
: NI NN DTN IX PHN DTV 9 99NN DN -

F = BILsina
NINMY PIN2 1D P T HHS 295 R¥NY v MDD P NN
Ponmn (dl -1 PP IN) DI PP IWND T YO DY
MPNINN NN
LDANNN TNNX NTYA NIND IR DY MDD -
NN ,25NN NI NN PN TNX NTYA 9N Yy NON -
D»NONI LXNNNN Y DXN Y HN9N NIDY NN P
MTP) DMINA
GOOL 72P-1M 2N

: DAY NOOXNN NIANPY OONNN NTYN ,120-13 PN

GOOL ?2ap ?v ny»yvi npa
1YL DIYN
= ) s _I :DNNHA NNNWR -
© R= Vo—%—IRzo
_C/ Fé[ [ da
d

t
: (NYPYVLI) NI MYND YaPN DY NNHNNM WL -

q(®) = CV, (1 - e_%) RACELA <1 - e_%)

MMNN I MIAP NN T = RC

Ve(0) a(e)
Vo
T t ' T t
. -
10 mia mbmvtmnt
I(t) =2e=
_Lé R
R

9apn (t = 0) No5nnna -
NN ,IXP WD HINND
DON DN YAPN DY WONM

Vo
Y NN 0N

(t > 57) 27 1 XD -
DI DOYIAP NNNT WONN PN D XMNN HIPN

t

.DINNND
— : DP9 DN
_l : DXNNHN ANNWA -
: q
R= ——IR=0
]' C
+Qo —0Q dq
[ [= ——
G dt

:(NP71932) 912 MYND 22PN DY NN WLNN -
t t
q) =Qee ™ ; V() =Vee'T ; Q,=CV,

d
=4 ;DN

ﬁm NN (TNN NLVY TIT) NIWY YO MO -
V=IR 1393 DY NNNN P WP - DN PIN
Rt =R; + R; NNt 07 0Oy O - 1102 TN NN
TN MTINN R 9wNo
L 2pun

‘ .'"Rl VT=V1 +V2

IT = Il = Iz
on It -y Vp qwno
TH2 0N NNNN
Dpwn

- 91pN1 O NN
;N NN DY DTN

1_1 1
Rr Ry R,
Ir =1L+,
VT=V1=V2

:1IYT I9INI MDOYNND MNRNODNN DITH NIWN INY NY -
Rt =ZRi , Ve =2V} , It =1 v
Ri_z JIr =32, Ve =V c9apm

Yy '11\33 22N - IONITN (TVNIVIN) DIT TN

N MTINN

2579 92PN 92NN - IINRIPN (AVNVIHN) NN TN
M2 TIND MYTIND DY, 71030

2
P=IV=I?*R= % ;12 POYNN

DMINND ONPNYN MY, DNYN 257959 ) P = [V)
(T2 P D10 DN PINA VIDIW INNRY DN

TTHND N TINN VIN - DIT W KD 12 28N - P
TPOOIN

MITHNN PRI NN - I8P

V=eg—-1Ir DINITIN N NN NPN
NNND IR NONON NP P2 NN ,OPTH NN -V
.07 NON - DIvnn vIINY

INYN IINY DN NNN ,NYN0N NN - €

NN MTNNNN - T

: (022979 D2IYN NINGY) PNIVP PPIN

. DI¥N2 VIN HID DI P -

N0 HI1YDNI DNNHN DIDD , DINNND MNNVH DY) -
95 HY DMWY TY MRNYNI POINY) .DINRD NNV
(501 029970

DIDIY DI TO NNIX DI ,09073 MRNWN DWW -
REPY O TOY Y

MIXNYNN NN AN NN -

H(MNIYH NIWN 11INDY) IR NVOY
NDD) TPRIMINN MINNWNN NIIWN SV NVIPNIVT - A
;NI MINNYNN NN NIY ,NNNTY .(MNINMN
2, —5L+9,=1 A=|2 -5 9
4l, + 31, -7, =3 4 3 =
12 NAYNINY MINXNYNN NN DY NVIPKPIVT - A
19730 NP ,NNNTY MIWNN NTINY i N NTINYD

305 8
A=2 1 9
4 3 —7

: DN NI
955 0191 NN DMIND DHIYNY DIVHN NN PON .1
SONTY D0V

50 4V 60 nwys .2
|, nxnvn
ViV | L YW i oI
I YaY
1 T4\ Ix) 1 a3 Hiwn
| ry 1002 ‘ M1y
b VWA VWA 190
I n :NNNTA

3

VWA
1012

SL+4+4+10(, —1,)—2=0
MINNVNN NN NN IIND .3

GOOL DMVR?XRT DMINN
c=14 : 21PN NI

vl



I(t !
WO
R |

|
nwo [ npa
|
|
\
DITIN UM t

: DY NN I3 NN YN (OMIWN) ©9YD NN

Lr=L,+L, + Hallvl
Ip=l =l = V=V, +V, + -0
1 11
—=—+t—+- :9%2ppa
Lt L L
Ip=L+L+ V=V, =V, =90

GOOL TTA MNXYD

M,, = & : ITTN NINIWD

I
’ :TTD NINIVYD NWON
2om, onomern.l
.1 29572 DRNN INNN OVNINRN NTYN NN 2WN) .2
.1 2957201010 QYN NN 2YN) .3
DNV [ .Y MNXIVYNN DY INDON DY) .4
M, =M,; =M nM0D0 PHN TN MINIWN -
(7902 ) M, ; Dy 900D M), awns Tnn yn 1o

& N;

- = — NIV DNNND ON°
51 N,

18953 ©9951N 190N N N
GOOL 0PN nNnvn

NOD N 2T YOV DNN

[ QOYN NN PTHINT NN ] [ qUYN NN POPND N¥D ]

| ;

M2 P00 NTY N¥N
0PN NTYY Tan

AMIND YO NTY NN
O»PN NTYN 5w NPIN

} I

[ TIN MEMY DTN PP NN NN ]

P> T 972537 DIRNND NTYN

P=F-% :DYNNA N DY KN M HY PION
(M”9PON 199515 25 W) 9N MPIN NN T IWNRD
e =Blvsina 200 NTYA YN VI INND PN

N @ -1 19W TNINA L, 010 00 KON U TUND
TYO MK P M

WOR 9Y HNBN PVININ NIDN W NPT XN BIRIN P
0N TINOAPN

GOOL  npnyn DN JRT2 DRNYN MY

TPYVOYND DNSD_: IPINONIITA NN
2 a1 5 21
gﬁE-ds:—fpdV s V-E=_—p o owapin.d

$B-di=0 ; V-B=0 2

20N WOLN PN ,OIN TNN IO NVYND 5y >0 qovn

gﬁE-dl:—f—-dg; PxE=_d 3
dt dt

£ = —g TING PIN NN YAPY YT NRNWNIN
5ﬁ§-d7=u0ff~d§+y0feod—fd§ ;4
VxB =puf + dE
X &
Ho Hoéo dat

(MPNYN DT D) XIPIY) HNOPN YW PPN I9DN PIN
GOOL 112N DI 2ayn

Y212 NINWNIVY HOVNN NTYY DRI HNOPN MNIWHI
S7ON9Y YoNYN NTY I8

DTV NN AWNY TIXY 1932 NINWN OVIIN DTV 1IN DX
D KNP DY MIWIOUN NRNVNI WHNVI: IN INDVND
YR DNVIND NN YN N7RIN DIPNI YTIRS PIN
E2mr 9 79 510K M 10993 1000 v 57772
DTYN DN AWND TIXY 1912 MINWN I9PWN DTV 1N DN
J9IN PIN 13D TP NRNIYN WHNW) : IN SONN

dE
DI MDY DIPN IN) f €0, ds v D71 DPHPIAY PN

dE
(DT NNNA D) NPNYN DN RIPVY ( & T

GOOL nrRavn

:LC9n

% + L§ = 0 : 900 nxnwn
I=—-q"

NNNYN NMIND YN 0 1))
(oW Yy

W INNYN RN RNV
.0 NN NYNN

LC

qt) =Acos(wt+¢) ; w= (11N

2
E= iq? + iLIZ - 9303 NINVND NIDND
(N1IWI NH9IDN MINNRN)
R : RLC 991
12NN INNWN
I==4- G+7q+--q=0
2¥ INNWN NNIND YOI D) 1)

¢ L (o
NYNN HY IRNYN RO INNYHN
1
wi = 72 DTN MO NN
R
r= Z =)
1 DIPN NVIZYY PONNN PNINN
© ' > wy 23N NI - 1 09pn
'r.\q q(t) = Ae Mt 4 Be~Hht
_ ’ , )
A,=T%x |- wi
t

I'= w, 29279 2 - 2 NIpn
q(t) = Ae @t + Bte ot

$B
I

572 0N 1-129990 797 OvRN QoY XN G

9772 RO 1991 N33 P NNINY NN NN MIXIVIN -

.IIp

: DTN 29D MNIVD WD

ol o ome .l

.99 TIN DN NN YONNN NTYN NN AWNI .2

.255792 500NN GOV IR AWN) .3

.D¥PLYY DI MNIVIN DY TNDNL 1N .4

2N 2

L= @ 2990 YW MIKIWN

NYav 0YTI a -1 YoN TIN50 D9 190N N

L= 129272 MNIYIN

e=—LI :L MNIWN DY 29572 0N
: (MNIVD DY 2957 993 I8) DXHDA NIRD NININD
1
U, =-LI2
L=
BZ
U= ™ dv £ 20900 NTWA NINND DN2NIND
0

.AN91N 93 DY DOVIY HNVIND NN -

VIVI) MNXIVNN NIYSNNI DXAYNNIY I NDND DNINIT -
L(MINNX 2N NN

MINNDNN SNY DY IRNWYN TIT MIXIYN AWND 1) -
(D2 DXNVY NI DIT INNIN) PPINRN HY MNINND

V, = Li - 9302 (1WN) 290 Yy NN
9905 07 023 NIV NTIPIA NIN NN T8N
GOOL RL2ayn
VYL
’\/\/\/‘R .
—> Vo—IR—=LI=0
Vi t
—= JL I(t) ——(1—e T)
] R
IMNN ()IWN IIN) 900 -

LINP 199 29 197 INNDY PR DD NONNNA
R :0PM9

MW

—>

—IR-Li=o

V, _t
JgL I(t)=§°et

= M ldlIxXT? pyldlxt
Tam )P T em |2
TUN IR DOWONN N2 NTIPIY NYNNNN NOPIN NN T

DN PO MY NNND TIN NN dl
1PN P 59595 11ON IWON -

dB }

N A

I
= o (cos a, + cosa,) 290 Y1 YV NTYN

19902 - B “
9NN s
B = |
K a ~ N
/@) - / az .
I
L
(nn TR L), 4u° -1
T (@rrad2
HoI R?
B = = ——— : pupmun 18 TIRY Nyav Yy n1v
(R2+z2)z
) . Nno -
E /P) B 99 NTWN
$MaN Yo
/%2 4 k@ , DY M3
C@F oLl D) e oy
— = T3 D9»N NV
dl 2md ] —=_ 7 I . D101

PN, 112 IMRI D230 DX NN M K0 M
.TI9N DN PO ON

GOOL qanx pin
$B-dl =polin ; Iin=[]-ds 990N PN

TIND B 5w prunn 20590 DY XN 510NN TWND -
TR NN B D2 011 9123 57973 900 hvon
29001 TIX 9195 B 1> H10»rm oonn
2150192 10N NLWYN TIT INYY DI TO NN 0NN -
1 290N PIN YV DININN DMIPNND
LDYNOIN NPDOY) NAVYN / D)/ DN .1
SRV /OINOPN YD L3 IMOPN NN 2
I
B =1 : IMOPR DN YW NTY
2mr
2NN PRINN NI T IWND
/ 8B

TN

X 4

=

8 991 nTYn 2 P11 DTN TWRD
DNOPN NN HY NTY
MDANI NYON PT NN NAY

K 1191 YN 6 PPNLYN
VNI
N 20D bw nTY

79900 NN T TWND
‘J'?j!(m D'fm 'ﬁ”? nﬁﬁxm 3130 993595 )3 -

RaaiZaRikest
. uoIN

pom SN
D¥N9YN 1901 - N
995N

197900 PPN - T
SPRTNVN

»TING N

—§, z>0
g, z<0

=~}

. poov{
T2

GOOL

d
e=_%s .
dat

¢p=[B-ds :PTING PIN

2502 NNH PN WD HMINN NININ
NI NN NDI7NIN DT NR PIND MYNNNI XYY 5772
N PIN 290 NNM)

.UV MPYY TINI I ONN : X2 PN



N d*Ex o, d’Ey
>V Ex_/-lOSOF H% Ey_MOSOWJ PARYA

_ 0%E;

ﬁin - + aZE,; 6ZEi

dx? ay? dz?
: B YW N E Hw nwrs 2957 Nay DNNIVNND NN
Ei(#t) = Ajcos(k - 7 — wt)
I 2N WP 90 Moy 8 k = (ky, ky, k)
250 M TPNN

HINODDANDD NN -

=

T =kex + kyy + kyz
2
w =2mf = T" TPIMN MPTNN NN @

0.9NnN 3 XN T -1 XIN2 MPTNN NN f IWUND
YONWNN NTYN HY DX22391 HIY NN PNIN DOIPN -
. A; DTPNA P NN DX PA HTINN PO

: JONDY INWHN YONN NTY R¥NY TN

B=1kxE, E=cBxk

:2N992 9N NN

A

RN DMWY OVNNN NTYY THND TRN YOPYNN NTYN-
250 MNTPNN PIY DINNND

2
|k| = 7” (WY MOV P PNInN) N TIR NN A
w = clk| : PDIDDTN DN
.D93N NNNWNA NINSN W NASNN Y2ApNN ONN
E;(#t) = Ajcos(k - 7 + wt) : (0199 DY) QO N9
k 5 Ton 2o oTpnn YN mn Npna
GOOL NMTYa NTINRN NMIRND ADLVINA NV

NN 93P DTN YW NN IO PITI MDY 12N 1NN

Vi = Z; 1 :92¥00 YW NY919N NAYN
(29710 N¥»2) MPnn Sv nnnm o730 on I - 7
(Y272 DTN W2 DY y$n) RMS »5y

I |
Irus = _:r;;x . Vrus = _rjgx
P(t) =V(t)I(t) :3Y)) POON
N 1I9Y MINDD DTN KD NI WWIIN PIONNY 2D DOVD
NNND DY 257190 NXMN NIYXNINI INN IWYND TWAN
.0

13 — VinaxImax

COS @ = :y$IN POVN

VemsIrus €OS @

DY DN NNNN DY NIRN RO @ TWND

TPYNIND IX) HY YIANN . PADNN DNVDTPN KIN COS @
2oyna

GOOL D722 NDANNM D22

:TNTYA NININD NPVIIN VIVPIN NN
2 =2
oE) (6,
2 2l

N2 2
&(E B
= M + % : (N9 MY PININ) NININD MDY
0
: 209 NV

32T NP NOYW NN MYNND GOV
£ 2272 X109 NVPIZ NIINRD 12 WPD

VoL au
fsds=—

dt

5Y 2703919 NVPIN YV SNVIN DIV HNIY TN
TPININD NN JIT2 DTN PR T8 (JOY) IO NLWH
.NOWNI XIIN NAI MTYWIA NININD

.2 duem
V.-s=-— e : 2212INININTN WP

$NINN 93 MPIN
DM M- f O T N-4

v=Af

sinf; _ n, _ vy

nb, —m :0AVND PIN
NOWNY TIRY NITMIN /NYNAN YIPN P2 NP — 6
NN Y5 5Y NPavn OTPN —n

TN 952 9 MIN —v

:DNVYP PIINPY 1N THIY D)

(N //OPN) MPN MNPI 190N —n AN TIN—F
(M) MNPN NWN MIIRNNA DPYNRI DIDOPN MNP

. X 2
sin 6, =L—"=n—
n

p)
{f=n-
2

s =)
p YOM-INY

7 DIPOPHRN P PN NNA YV 1VON M — 6,
.DOY¥MINN NN THINDN NOY DY

. TLTON DIOPNN MY YNNN P2 PRI — X,

7N 9700 DIOPNY D¥INN YW 150N P phInn — L,
DM TIN-A .DMOPHNIPITO—Nn

.D¥INN PAPNIDN —d

:YON-INY MNPN MWH MDINNN DIV NP

. X, 1\ 4
Sty == (" Z)d
7 DWPHN 'PIY YINN NND DY NMLON M — 6,
.DONIND NYINY THINNDD NDY DN
. M ATON DIPPNN MN YINN P2 PRIn — X,
. M ATON DI DININD DV 190N P2 PRInn — Ly,
DN PAPNIMN—d N TIR-1

AX A
== DIN N0
L d

.DXINNN TONY TIND PRIN — L IND 0920 - AX
DN PAPNIN —d 9 TINR-A1
: NYOPY PIDI MIINNNA DIOPN NP

=nN-1

. M TON DMOPNY PMN -6,

MDD NP —N DTN DO¥IN MY Pa PRIt —d

. X, 2
sin 6, =L—"=n;
n

) 2
sin@, = ny

$ PN ATO1 NYPYI NINN NP

. MATON DYIPNY PN — 6,
DIYOPNN 1DINY N ATON DIPHN DI PRI — X,

NP2 MDD NI NYTN ANP OVMP PO
.DMPRN NVIYYN
(92P2) 2902 NINNY) 2IYAN DY NININD DIPNND 793

I < wy w9 oM - 3 1Pn
q(t) = Ae Tt cos(@it + @)

&= a1

qle)

E o g™t

Ipax(@) =

12195 28P3 NOVYT
(I ©pna A XN NN WIAP PN POM2)
1129990 NN NPN By BN
1 20Y0N NNNVN
R v Ri 1 .
c L I +ZI +EI = —wl, sin(wt)
=g~
Vy cos(wt) NYT NRNWNY YIND D) 1))
(yonn MNay
YNN HY INNWN RO INNYNN
NNIND TINNIMN
:DNNVND )N
1(t) = Lypax(w) cos(wt + @) +23m0 N9
932 7T XM RLC 9391 17N NI MIIMIND )NVINon -
INND) TRYN AN DY PNINDN RIPI Y091 PNINN -
ORI DONMNN 577 (37 9%
Vo
2
1
—z—wL) +R?
\/ (wC
— — wL
wC
tangp = ———
¢ R

DINDOPN Lyax (@) 12V 280 : DTIDN
7PN DY YN 0N NTIVVINN NI [0y ,29 YOV -
TPTIN DVR DY NIATH NTINN .N/IDN @ MIPTN Hy3
0 TPNN 1IN NTIVIDANRNY T NPNY HIINY TN
LVARY NI
TN HOHYD PPN NTINNN MPTN NN XINNY D1awa -

L
R K \E I2Y .DIND MNVUND W 9D [0, TN NDD

Imax(w) R « JETIZLU
I
|
oL v
° = e
1
= — > > >y >
@ = 7= TN WONDUPD NTIVIINN D92P0

: 022970 DI9DN BY NIND
A cos(wt + @) NN NPIPNS DN DNNWNN 95 DX
DY TIAYY NN ANV IN NPINDD NOW MRV
W T .09 D900
1(t) = I, cos(wt + @) = Re{I(t)}
I(t) = [et@t+e)

(950 NN DDV KD D77 T72)
MYNN NN TNNY IWIN DX1571) D901 DY NTIAYa

nia
. DY > Lal — L, > o )
79700 DIPPNHY INN P PN — Ly, 127100 9DIR Y TN 1N
. AN Iy —w o VP MYXNNI 19700
I o
la — 10(%) :¥PWN Q09 DY 91 93 Y¥ NN TPTVD VT N9
Io 5 52N Y912 2NN NINAN
WD a0 - [ DDNT a YW PN Ny 8N I, IWRD o 2y P DYONOYN 57T
.DTR YV =02 MmN
DYDNT MW HY MNYYN 12 DAYN DX D) DWW 1N - v
! (a-[;) 7 = 7 :Impedance Nasy
e (2 idmpedance N5y
5, = 10t Braomv (2P NN Y Y2 IYIAP) N3N P AMDNIY 1NN
E=1-S-t .99 93 W TPININD D02 DN NNNIN DY NITRIN NN NAOYN DY NINAN
- LN AR V1T VNI
SPNTIINIWN -1 2PN 93 5w N NN - E | Pz = o P P9
eI TaNnNLY - S | 1Z] =2 :D39YN Y¥ Y1n
max
RPN NOWA YN NPV Y30 TY - t | [Toma nnpn 9w miRen swnadya [
GOOL DPLVIRAVR?R D722 2’572 DY Z 19570 !
:(p =] = 0) 2 DD MXNWN 0N THA BN NNNN
= = MNON NN R ™
2 2
pE-22l ppo 128
¢t dt* 1 ¢ dt? OXTPN NNNN 9PHoa
HoEo = = TWND NN MPAN NN € e il 5550
INDPH MNXNWHA DIPID MNNWHY - 73PN
£ 71952 297 Y2 N2Y NOYPNN NRNWHN -
d2F )91 NNNN 5apa 1 .
N — ap
VE = oo 5 = Z3 oW NN oC ‘




	מבוא מתמטי   GOOL
	קבועים     GOOL
	חוק קולון    GOOL
	פוטנציאל    GOOL
	דיפול חשמלי   GOOL
	מציאת התפלגות מטען  GOOL
	אנרגיה הדרושה לבניית מערכת GOOL
	מעגלי זרם ישר   GOOL
	חומרים דיאלקטרים  GOOL
	פריקה וטעינה של קבל  GOOL
	מבנה הנגד וצפיפות זרם  GOOL
	הכוח המגנטי -חוק לורנץ  GOOL
	הכוח המגנטי על תיל נושא זרם  GOOL
	חוק ביו-סבר   GOOL
	חוק אמפר   GOOL
	חוק פארדיי    GOOL
	שדות משתנים בזמן וזרם העתקה  GOOL
	השראות    GOOL
	מעגלי RL   GOOL
	השראות הדדית   GOOL
	משוואות מקסוול   GOOL
	מעגלי זרם חילופין   GOOL
	גלים והתאבכות גלים  GOOL
	גלים אלקטרומגנטיים   GOOL
	וקטור פוינטינג והאנרגיה האגורה בשדות GOOL

