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



GOOL Y DT 2ayn

R, =R+ Rr

=" "R+R;
GOOL DMVRPPXRT DININ
= % : 20PN NI

YIVNPINDN NI2NA P TN NYIAP NNON NN 91PN
(22991 YY PYLNI N NNNA KDY TN Y

e :INY YaP YV NP
d < VA monpapnm-d Mo now - A
v :DINY 93P TN NTY

MY Y52 NLY NN WOLNRN MDY - O

MY Pa prn - d .mon pannnn -V
_ 2mgol

C=

12299 93P DV NP
ln;

NNNNA NN M50 D O»TI-b -1 a

a,b < L,05n 78 -L

C' = kCy : AN »IVPYNT 1MINA KYNN 92D Yv N1pn

DN YW MOPONT DTN - (g, R )k

DIVPIRTN ININN XY PN - G,

: (NN IWVN DY BIYAP) NV BYYIP NN
1 1 1

G G
Ve=Vi+V, v Qr=Q, =Q,wn>
Cr = C; + G, : (003 h9m) 923pna 093P NN
Ve=V, =V, 5 Qpr =Q; +Q, 1wx>
: DTN Y - 912 NIWINY 1 NV
9apn ML Sy Q Wwon v N X
MMSN P2 NTYN IR 2V .2
MMM P2 NNHNN NN YN )
(D3nLY Q 57773) NNV NI T
:0YPYN DYIAPY AP PIVO - NP NWNY 2 DOV
22PN IN NV DIDNNY DOYIAPY HAPN NN PIN .N
TR D9 YW 9122pN IR 2WN) .2
NINADRN MYXNINI NITN 2N )

1> 1 1
U. = ;% = ;CV2 = qu :92P2 NININND MINN

W, = AqVs = —2AU, :N92IDN NYNINY NTAYD
(92PN Y2OPY WLNN NN) NITT YW YLNN NN Aq

du
F= |d—; :92P2 IVPINIT N IY KN MO
L7999 ININD DX TYIN TOHN NN
GOOL ?ap v n1»ywvi npMa

:IPYL DIYN
: DNNND INNWN -

q
V,—=—IR=0
° C

dgq
=%

:(DYYVL) AT MPND HAPN 2Y NNNT WLNN -
t t
q(® =CV, (l - e_?) ; Ve(® =V, (1 - e‘¥)

MNP WP N T = RC
q(t)

2 Ve(©)

Vo

d
=4 ;DN

%m NI (TN NOY TIT) NIYV PYONI MND -
V=IR S92 DY NNKN P2 IWPN - DNIX PIN
Rt =Ry + Ry 111 077 0y 070 - 1102 0710 NN
TN AYTINN Ry 9wnd

Dpwn

VT = V1 + VZ

Ir=hL=10

on It - Vp quNd
TN O NNPN
pwn

- 92P01 DX NN
:DNY NN DY DY

1_1,1
Rr R; Ry
IT=II+IZ
VT=V1=V2

£}
2 R; 2 2R
SR, €— 3 e
~'. | }
171017 19IN MDPWHRHN MNXNDNN DY) NWUN INY N1IY -
Rr=2R; , Vr =2V} , It =] 70
1 1
= = ZE =21 , Vr =V, :5apm
T i
5¥2) 7V TINN - INTN (TVNIININ) DI TN
NP IYTINN
27579 92PN 11NN - IINTN (TVNPVIN) NN TH
M) TIND MITINN DY, T70IN

2
P=IV=I?R= % : 102 POvNN

DYINND ONPNYN MY, 0NN 23571959 1) P = V)
(T2 P9 D5 DMK PINA YINY INNY DN

TN IN TINN VIN - DI INY XY 12 28N - PN
PO

TYTIND PRI AN - I8P

V=¢e—-1Ir 9NN NY NNN NPN
NN IN NYNDN INKP P2 NN L,0PTH N -V
.DI32NON - DIYNN WIHIINY

LINWN IRV OO NNN L,NDNDN NN - €

NN MTINNN - T
: (©2257 ©2YN N1INAY) PNIVP SPIN

. D¥1N2 VIN HIY DI PTH -

M0 510N DINNNN DIFD , DINNHD MNNVH DY) -
95 Yy DMWY TY MIXNWN POINT) .DINY NIV
.(93yN1 02O

DI2HY DI TO NN 52,0907 MRNWN DWW -
.NYPY DTN TOY NNV

MINNVNND NN NN NN -

[ = 2 H(MNNWYH NIIWN PINGT) WP DOV

NDD) TIMNIND MINNVHN NN HY NVIPPIVT - A
:INID MIXNWHIN NN NIY,NNNTY .(MNINN
2, —5L,+9,=1 A=|2 -5 ¢
4l, + 3, — 7, =3 4 3 =7
112 NAOMNY MXNWNN NIIYN YV NOIPDIOT - A
9730 N2IYNA ,NONTY MDVNN NTNYI i N NTINYN

3 5 8
A=2 1 9
4 3 —7

DN ONPN
935 D271 N DMND DIYNRY LN NN PN .1
ONTY w0

50 4V 601 nwy .2
A ’ : nXNWN
s [apakatA)
I (\ baY
1 T 48 y T 3¥ Swn
| 2V 1002 My
] VWA v 190
@ 20 (PN T2
3
VWA
100

sl +4+4+100,-1)—2=0
MRNYHN NIIWH NN NND .3
:DPNDIN DINYN
MTNINND INY DI¥NN DY NPYN MTINNNY NN
NYNIN TPDIND KDY N2IWNN DY NOWPUN
R7 29y NOPN 1Y 2 NPOIND NN PON -
NNYN DAPNNY XD 2NN DY MITNHNNN DN AWN) -

Ry ™MD DX

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

—_ &
TYNRYNN NIXINRN M RN Uy = 7E

GOOL nnTyvn
NNSANT DIDIN DY NPYIA INONIVIY NN NVIY
TNNR NPRY YO

:NVWN

L PYIMN ROY NDMAPN PV M) -

YOV IYONN NNZINN NNIN NN PNYI NDYAPNN 7Y -
INONIVIdN NN DIVANI NNIX 12 DINNI

(ORIXIVIAN NN DOVANN NY NVNIX 1Y) GOV DINNA -
P NDAPNN YA NOVYN ORINY T DIYLN PO
PPN NPV NAWN ONIND DM

Y22 HNOXVIdN ,MTN DPPN VIVN 9D -
ININIVIAY NNT (DOWINN NNINY DINNI) ND¥IAPNN
PNN dYaa

DONTPI WOV NNTD NIP IV NIPNHND

R R?

'=——q;b=—
q aq a

Vo 980830192 XYM NPIPN DN -

v VR
NYYPNIMIG = o WO PO N

eV,

A=— s~ ia=y
11’1<§+ (ﬁ) —1)

GOOL DMVRP2XT NN

97 2802 .DYNDT DNV IIN NIN IVPINIT ININ
LDON NI 1IN YXINNN NTYNI NNY NPT 91977 D5
DYIVY1NN DIINTN MINN NTYY IDINN NN DI0IINWD
NN NTYY TINN NTY DINM

$3910DIVNY YINDD VPYNIT 1IN TINA NTWN

Efree
S‘r

LMIND XINN/DYVAIN DNYLNN INNY NTYN NIN ﬁfree
DMYNNN DIYONRNN) ININD TIN DN NTYN KN E
.(OmNN S O TMN
NN HY NNON- IDINN DY MOVPIHNIT DTPN - K IN &,
E = & Y EF > 1. NTIYIAP D777
213NN NTYN IR NISPY WONN MDDN - Tfrep

E:

Ofree = SOAEfreeJ_

or = &AE, : N99ION WONN MY - g7

NIXNY WON MDY : INVP/ MIVIN WO PN - g;
LD HY DVIPNN MIVPINITI NN NAY DY

O; = 01 — Ofree

=

1 NYY NN DINDTN MDA .INTINN NVP) - P
P = Np,

ADINA TINY 19T HY 919TN VIMN - P,
1
[ﬁ] S MM .N9 NTNY DDINTN 790N - N

p=[Fdv £ AN Y9150 19770 VIMN

: DOWN Y NIVINN MPXY P 3 wwpn
0, =0p = P-A
NIN 2953 NOVY THNNDN DTN NVPI XIN A TWNRD

annn

TPN9Y MWD WON MPSY B3 ¥ I PRX N9 P ON
pi=p,=—V-P :AMNN TIM
D=¢gE+P :NPNYD NOPY

$YNND WOLNY DINY PIN

<

: (MYNWA 97777) DIRDY DIMINA
$I9IVIPN N

Sl oy
Il

eE
&0k,



Mol
B= ﬁ (cosa, + cosa,) 2290 91 Yw nTvn

01 - B
9NN e

B =

ZA \ (@~

llo L
1
T (@rary

:DIVPDN DN THIND NYAV DY DTV

onn TN L),
2

I R
Bzuo—

2 (Ri+22)2
/
z /
(E U-OI L) . 73

NI -
99 NTVN

: 32N o5
nTNY MO
13 TN
DYo»N NY
. : DY2pPN
N, 1D INIRD DI DX NPWN N XN NN
STI9N DM P ON

dl ZT[d[

—_—————

: NPNIRNAD INIWY WON HY DTV

DPTIL WONN INY) NAY NTIPIN 220D N0 N
YNNN NYNNNA PN DI NN MPNNT INYN
NN WON SV DTV NP NTYN NPADN TINa

NY NIN DRI WONN DY DTV DY NTYN 1902 NINn
.NYNNN NN PPOan

Y21 TINA NTYN DPSYD POIND NP NN MY
.NPIDY POUN P1DA TIVA XN NA0N

NPNINND NYNN DNNHY WLN IV DTV

YN WONN XNNN MINK NTIPIN 22D NP NN
NYNNN PITN 919D NND MPINY MWD OPTIA

YIN WO SV NTY N NTYN NPIDN TINA .NYNNN
YW NTY I NTYN N0 XNINH .Iap Mnn1a
(NXIIN NTIPI2 KY¥NIN) NNINA YONN

T2 NI OW DTYM NPNYN TONNY NYP N0 1Y
.90 PPN Poa

Wwonn sv H1un

GOOL qanx ;N
$B-dl = polip ; Lin=[]-ds :990N PN

TMINRY B Sv prumnn 295910 DY NN DNLIRD TUND -
TINY AN B 012 070 N2 57972 .90 H1von
29000 TINX 9195 B > Hnv»rm 9oonn
99012 MDD NVYN TIT 1YY DI TO NIN DNN -
: 290K PIN YV DININN BMIPHND

LDYNOPN NPDD) NALVYN /7 D903 /DN .1

SPRITND /OINOIN YD 3 LI9DPN NN .2

1
=t : IMDYN N HW NTY
2Ttr

DONNN PRIND NN T IWND

& e

(LA
t 7 N
g |
X ¢
=2
6 22 N TYN 2 1101 DN WK
L MOV (—F, 2> 0 D9IDPN NN YW DT
B== { 9, z<0 MDO¥I NYON PT NN N2y
P R P22 YN 6 NLYH
B

21 e v nm

. 7] = N

\’)
B=p,ln { PXIMNDOINDIN 99D Yw NTYW

250N HY TN NN DINPHN 190N NI N IWNRD
STINMI DTN NI MYIASND )20 D995 : NP -
DTN PO

il

S NNV

21'[r
D999 1901 - N
995N
19990 PPN - T
STORYMVN

D7 Maax NXxn
1'N1 V1IN ATYN
GOOL

MIN | o mx 9oy NN

Won v NTY ; ,
QE AN NN DHYLIN NV
TN DYaNV YONN

M

2 Won v NTY MPNNI ¥ NN
CE VIP MINN2 WOoNRM NP
' NION NN YWIINY
nNNNI
TN DWaNV YONn
o WORSYNTY | JYONRM NNPNI MON
QE nnuna Y3 NN NI W)Y
Y1Ip MPNNa
TWQE | yan won v nTv DOOY) DIYONN MY
*naoyn | ¥IIP MYNm ap mnna

POY WONN HY DINNT NIIWN NPYN NYIN NODINN*
T2 90N NTY MYNNINI NNIN INNT I MO IN
MDNPI NN YW 12000 3. QB X B -9 v 2onv

2NN MDY

GOOL Y% Pin- vann NN

11932 MYND DN -
1) = —°

1(t)

—"a]ld:

9apn (t = 0) nbnnna -
NN ,IXP I 3NN
DON DN VAP DY PYOHRM

Vo
R NN OIITM

(t > 5T) 27 Y27 NN -
DI DR NNNN WOLNN PN 1D XMNN HIAPN

t

.DANDIN

— : DP9 29N

: DXNNHN NNNWN -
a

R= ——IR=0
] C
+Qo —Qo dq
I =

at
:(DPX197) Y92 MYND YaPN HY NN WLNIN -

t t
q) =Qee ™ ; V() =Vee' T ; Qo =CV,
q(t)

V.(0)

t

v, _t
I(t) = ED e T :NOYLY NN NP>I92 I MOND DN -

DMNOIN DY INT : DYAPA DINDIN DIV
W DYDY

DT Maraxi Tan nian

GOOL

: 20390 NN - XINY PIN
.D’977 XNV MDD DX AWND 117
(D>10P12 TPNVPI NY9IN INT) NVIPNIVT T -

Fg = qvBsina N Y700 ,7192 N1 D70 717 -
T2 595595 11D .NTYD MIPNNN P2 TN NN o TWUND

FBquxﬁ

=3 P
F f 1199139 9% DY DNNY 2D DOV -
. PN Y NIN NN PP -

B NN YW YOLN NIY) 231N

(7190 o

YIANNN YW ITON NN TIONY N -
DTP MWY §TY) NN
NP

vV M7N1012 YN M NN YY1 g YOn : PHN 1TV YN
YNIN NV (MPINS THINRKDD) TN SV NTYI

R= % NI 99NN DT, TYN

UKD 1IN 7PN NYNNN IR NPHNY THIND XY V DX
17PN DIWNN OVYTY,NTYH 22200 P LINN

mv sin o

qB

DTN DY TINRY MNTPNND NPNN N V COS o
TIRND NIN ) NDANNN THHN : 20NN MID NTIAY
Nynny
GOOL DT XY 2°N 2y »vaann Non

V
—

1 £ oy dl 7TNa MIVP PN NYNN YY Y90 NN

dF =1dlxB : NI B 0 DTV NINNNDIN
: NI MON DTN IN NN NTYA Y HINN DN -

F = BILsina
NI PINA 10D P> T HY 95 R¥NY W MDD PP NN
5NN (dI -n P15 INR) DI PP WD TTIA JYON DY
MPNNN NN
LDANNN PAN NTYA NIND IR DY MDD -
MO 2NN NN NON N NN DTV DN DY NMdN -
D»NONI LNNNN W 2N DY HN9N MDY NN P
MTIPY DMINA

L
R=p 3 10 MIANI MTINNN HY MINND

DY Y25ANNY KY) PINA NITN ,TPONO MTINN - p
(N2 o My

ST DOWVIY DIYLNNY TITH , TN TINR - L

LD NPIY THINNDY NOLWN ,TNNN NVY - (AIN) S
NY 098 HYINDN MTINNN TPNN ALY : NIV
PYNT TIN DITNN XY OM NN 1IN TINRY DI7NNR
D909 N2NN Y5 HY MTHNN AWND ,MINNY TN NN
(MY2/9>2pN2) NNN ND D

1
o= 5 : (MNLWN WLN MDA DY D192 NY) MM
= ﬁ :NVY DTN DIND NMIPIN - ]
] 5 INNNDY NVY ,TANN NVY YY NIN HNOIND TWUND
[=]S :mn'r’rm_] DN -
] = cE $INININTN ONIR PIN

O9nwnn nTen E -y moHimn Non o 9uNd
: DYNNI NN WON NIAX NIAY DIT MAN WD

NNV -1 N9 ITMY JYOUNN OINWN MDAY N P IWNI
NI N AWND p = nq, YA . poni ONYI MPID
W SW ORI NIN g -1 N9) MY 1Y0VNN INWY 1901
NP DIYONN PN JPIVPIN D771, TN JYon

Vrife N9NON MMPNN

[ = f k-dl STIN NTNYY DD MY - K

K -9 TIN0Y TN DY NXIN DNOVPND IR

I =kl ANDPNON K ON

;YNNI NLYH YLD MIDAY NAY DIT MNAY NIWN
k = oV

[=2Av :53p3 DyNNI A IR NTAOY WOVN MDAN NAY

GOOL 0wl Dnyvn v my

2IN) NI YOI NTWN [ IPNVWN DI MDY NNONN
VxB= uof : QINONINDTN 9NN
¥ IWND) 1IN VRN NTYR K NP 0731 moes nxosn
fi;, X AB = pok - (NTW2 MONTON
1 ©INNN NP PP NPR NOPY XN iy, IR
AB = §2 —§1 -2 DN

Ca
B = T 6 DNNNN NTY WON) 9XN YW DIT X¥NY ava

GOOL 1aP-1 N
: DT N2XNN NIXPY OVINN NTYN ,1I9-12 PIN
S o ldIxF o ldixF
Tam rP T em |r?

YN DX DOWANK N2 NTIPY NONNDN NVPIN NN T

.0 11O M NPNNN TIX NN dl

1PN T HH5 295 NPON WON -
ag}
T/

q=g §5 E-ds : )WONN NI
DI MM P2 12PN SOINININ TN KN WORN
$IMIP TTPNNA YIN WON HY NTY

1-89) v

3 ﬁ=_
(1—B?sin? )2

kq
=

E =
Cc
P2 MmN NN 6
MOPY MPNNN
2V DWPIIN
11/ .NTYN NN DVANN
ND NTY N NTYN -
}al%}]
y $ Won HY NTYN -
PINY NNY NN
SN PP
IR NTYN MNP -
$IPNI DININN



DIRNN TN NYNI ITO : YW 1TOY 1Y INVIN NN
e oy _ Mo mixP
Agip(®) = - —

NN Y HOLNN DINTN VI NIN M IWND

GOOL MIVIN PRXIVIan

;NI VYN ATOM

NTYN DX DPINNN DININ : DIVININRIN DININ
NY /PON DN DY DMDIVN VYA DMIDIN DT INNN
220 IRNIND YVNN DINTIVN DINVNY I

TTYN NID DIWINN DINDTN 790NN NIVPIND
AMN DY) NN

NTYN DR DPVPNN DININ : DPVINPNIT BININ

SV Y0 DI9YT VNINN KYY OMININ 7T INNNN
VIV NPXD NN OINNNN NTYN NN .DIIORN
SV 220N NPNN MY IT DY) DOPN NTYD TION 91977
DONYNT NTYN NYHINNY T (PIVPOND

W OVNNN DVIPN DN DXIVIN : DOV BMIMIN
MON VPN PO INNNN NTYN TWRD D)

NN YY VDN

DVNNRINIIVNNNIT <OV VPN

N N NP 91977 LIV M NPYPLINN NVPY
M = Nii;  :(n9)>p5n >03m 91997 LINN ¥ MPNY)
7N N NTAY O TN 19010 XN N

DN TR 9197 HY 9I19TN VIV NIN M

= f MdVv 1NN 9V 99190 DI193TD VIVIN
YVNNN NTYN NN AWND I : DNVP DIT MDY
MDAN HY NTYN 2N MYNNINI DINDTN DIINPY

b=VXM; Kk, =Mxi NP ON

NN 29921 IDIND NS THINNDN NV - i
MAN NN TFI9NY 1M : NOWIN NYDID DI MDY

Jt =Jb + Jfree DPYN NWY NYNIN DN
DNIYONN NYANN DN NI NN Jree- TUND
PIPOVININ YN J,-) MIND IY DPWANN

— B — —
H= o :Hopn
0
D0 MNIY 190N PIN NN 0IP0 H mopin -
— —
V X H = Jfree fﬁ H-dl = linfree : DPYMNN
V-H= —V-M :H5v v
M=y,H ; B =puH : DMINDY DYIMIN

PYNY NNON ,TPVINN NPIAVDIDN NN Xy, TUND
T2 PVINN NPT NN P .IMIAP 5777 N
H=Ho(1+ Xm) 3
: DOV ININ

Hyy Hu_ = _(MZJ_ M) 1

Hyy = Hyjj = Kpree X nwz 2

BZH - Bl” = kT X n1_>2 4
992¥2 DYPY9DN 1PN 3 -1 2 OININA WHNWND N 1IN
NPINIDN NNINA MITYN D3 DY D29591 DD NN KNN1D
PNDVINN NN IN
20NN WONN YN
TMXPND PN YN MW NTY H W Jrree = 0 DX
H=-Vo,, S0DN KNIV
DIRNIIWY 19D KN 1) (NTYWN IN) ININIVIN NN

LOIND PIN MYNNINI) WONN NPPOVDINVPINRI HNIXIVID
IUNI L (NINN VXY DI IX DRIAY NXNYH NP PIN
Pm=—-V-M S RAAYar RS WIGYaTa ]
VZdm = —Pm : DNYONY NNNWN -
(MOWN 5y > wNN OMN) Kree ¥ DN DY 4PN DTINDN -
LDMINYY ND DMININ N1AY D) 9PN TN -

GOOL 112N DOt 2ayn

poma®N?

L= 1
Y20 OYTI a -1 YoN TN L,5915N DM 190N N

e=—LI : L mNawn DY 29572 107K
: (MNXIYD HYA 2957 952 IX) DOPHDA NINNRD 1IN

1 2
Uy =Ll

1290 HY MINIVN

12000 NTYA NINND NIININD

.AN910 Y5 Yy DOV DNVIRND NN -

VIVI) MNIYNN MYSNNI DAYNNRY TPINDND DMINIT -
(NINN 2N AN

MIXNDN XNV HY IRNWA TIT MINIWN AWNY J) -
(D2 DNHLYY NINY DI INOIN) TINNN HY NMININND

Us=[-dv

CH ﬂ’WN‘i‘I DX 591N MIN NODITY MOTNNIPA

92PN ( ) YIDPN PPN HYW NTYY NV INYOD WP
Com
- Ho
GOOL »TING PN
dop

e=——2 ¢p=[B-ds :PTING PIN
20993 NNN NPN 1 HNINND NIRIN

NPON AR HYRIN I NN PIND MYNNND N8 772
2NI9 PIN Y NN

QLY MNPYY TINIA XN O : XI2 PN

[ 1UP IN IT) 9OWN DN ]

/ T

[ QYN NN DTN NN ] [ QOYN NN POPNT N¥N ]

}

IMNI 200NN NTY NEN
o»PN NTYN 2¥ NN

} |

[ TIN NENY DI PP N NI ]

POV NTY NYN
PPN NTYS TIan

P T 593 22 0NN NTYN

P=F-3 ;YDA 91 9Y Y3190 MO YW pavn
(MPI9PON N9991Y 25 OW) 9N MPIN NN U TWND
e=BLlvsina 00 NTYWA YIN VIV INVND NI'RD

N @ -1 1PV TIRD L0900 MPNN NN U IWRD
DTYO MPNND P2 TN

WON DY HNBN YVINN NIDN TYW PP NIN 7RI D
.0IIN TIN2 2PN

GOOL 1N vpan

NNNIND .0 YW THINA DN DINIVPON P OYI9a

AMITY (VNN NTY YW ON) NI DY DN 1IN IYRNIN

NNINN DAIYVR NTIN NINMN PN 1MTY DNMIN

YIVNN MDD DPYN NP PN aMIY Yonvn NTvd

-1 9PUNN NTYN NN YN 17 YPINYNN OVNND INY

IdB; _ 2IB)

= = : Y9I AMIY NN NNND
nqA nqnR

DD MONINNY TN YW TINspn yannnn — V

YA oM — 1 .O00N NTYN NP DI

DD PHINAYOLINN NTYN YV O — B

ST°9192 N9 NTAY DMNIVPIRN 190N — N

PTTINRY TN YW 2NN — d .PIVPORD YO — q

(DY N TONN YV TANN NVY — A .NNHPN TTM
290 OV T R OO0 PO DY NN YN INYN

GOOL  npnyn DN AT DRANYN MY

:LC9n

1+ L = 02900 nxnwn
I=—g~

NNV NMIND YN D) 1N))
(onn by

SV NIRNWND NN INNYIN
.0V NN YN

1
w = [—

q(t) = Acos(wt + @) =

: N9

E=- + LI2 : 22902 NINND DPININD
(NI NYSION MINND)
R :RLC 9yyn
1 2HVNN INNYN

I=—G G+7q+.-q0=0
SY NNNWN NMIND YNHND 0 1)
((=Rin]

V., = Li :9902 (MWN) Y0 Yy nnnn
2505 DN DI NIV NTIPIA NIN M TSN
GOOL RL»2ayn
: YV
’VWR .
— V,—IR—LI=0
v t
0 =R ——(l—e )
L
| TR
IMNN ()IWNIIN) 990 -
NP 199 29 19T INNRDY PN DD NYNNNA
R DP9
WW —-IR—Li=o0
—>
Vo _t
— ] I(t) = 2eT
Vo T L R
I(t !
WO
R |
|
N ! npn9
|
|
\
DITIN UM £
: DY NN 1N NID YNNI (91IWN) BIPID NN
Lr=L,+L, + ;v
IT=II=IZ=“' - VT=V1+V2+"ﬁWN3
1 1 1
;—L—1+L—Z+'“ :972pna
Ir=L+L+ AV =V, =V, =--quNd
GOOL TTN NMXIYN
M, =& :ITTD MNIWD

I
s DTTN MINIVYH IWIN

2om L onvomunm.l
.1 2°572 0N IXNN P0NHN NTYN NN 2WN) .2
.12>572>000N QOYN NN 2YN) .3

.D8NVY [, 1Y MNIWYNN DY NNDNA DY) .4
M;, =M,; =M nI0m0 THN TN MW -

(7905 8) M, ; Oy 90N M), 2wn5 Tnn yn 199
a_N

:INIV2 DXNHNNN ON?

I MINVNY SONN NTYY DN HNOPNH MINIWNHN
STONDY ONWUN NTY N

DTYN DN AWND TIXY 1912 MINWH M0NN NTY 1IN DN
195 HNDPN YV MIWIOYN IRNYNI WHRNW) : IN IINDVNN
AURD DNVIRN NN YN 7RIN DIPNY YTING PIN
E27r Y 7990 Y008 790) 000 v 57711
DTYN DN IWND TN Y913 MHINWN Y9NVN DTV PN DX
99N PIN 1D YT INNYNL WHNY) : IN SONNN

dE ;.
DI MY DIPHI INY J’ g9 7 dS v 0 0PNV I

dE
(D7 NHNA NI) NPNYN DI RIPIY ( & a

€ N,
18 992 ©I99HN 1901 N0 N
GOOL MLPIN 2RXIViIan
=Vx4 2295 YA YNVPIN INONIVIN

: (099K PINN) MNVPIN INONIVIAY NOXID NNNIWNA

V- 4 = 050301970 5w 515 My

AR =Lk {(T:), dv' SINNWNN PN
41T |T—T
> Ho E(F) Ho Idf
=2 245 A =2 ——
@) o | o s @ = o | Fo7

DIPN2 VNN DTV TINN INVPI ININIVIO NNNY 1N
321901 JNVIN NYNNNI ONIVNIID

f}g A-dl= f B-dg
NMVPIN TNONIVIAY NOY ININ
D87 YNVPIN HNONIVINN 12107 D5

GOOL N 19T vanin
.1IND DI NRNY NIN VNN DT
H=1A :(m -2 1700 DNy [ PVINN 19N LIMI

NON YT-OY IMON NLWN - A .IRD2 D - |
.DN DY P> T HHHY DRNN NLWNY THINKDI IND
MTNNN NN NITHD PHIND VN NDT INPY NTYND

= 3(EDF-
B = w 599>
41tr

20N DTV RNNIN PVIN NPT IY HNAW M VINNA

T=HxB M
YVNNA DTV MVINN NIDT HY NININIVIN NINNIND
U=-1i-B NN
GOOL MxXIYN
L=2% ;N1 MNIYAN

I
2572 0N 112990 797 OvRN qovn NN Gy
5172 RO 199 13393 P NNYNY NNN NN MRV -
.Iap

: DTN 90 NMINIYD IWIN

omlonvomenn.l

.259570 TIN2 DINN INNN YONNRN NTYN NN 2WN) .2
.255792 509N GOYN NN AVN) .3

.DSHLNY DR NMINIYNN DY NNDN N .4




E;(#,t) = Ajcos(k - 7 + wt) : (D9 0y) qou g || ON°2NNNA 2V MIND v [
o 2572 0N Z 207
k 5 7an 202 0TPRN 930 N NIpna 0N 03 O PN
GOOL mTwa NNRN NMIRN A1vMa Mo IINOD NNINA R ™
s MTYA DINRD DPVIIN VIVPIN DIVN
5.2 —\2
&(E) + (B) dv D¥TPN NNNN Yo -
= -5 - i R
2 2o §3 DM NN iwL v
aE) (B
Uem = "T F = £ (N9Y YD TPYNIN) MIVNN MDY 'DDED nNNN 512 1
Loy L, e =101 NN — 73p
s = u_E X B 12DV NV 2 iwC
0
0% AN NVY NTINYY YNNN GOV
: 2272 203919 NVPIZ MINNND 12 WPN DX HIAPY OXTN HY NN 19D PTA MAY 93NY 1N
% 3ds = — au Vi = Z,1 : 2I¥010 YW N99ION NASYND
dt (29710 N¥»2) NN Sw nnnm o730 on I - 7

5Y 10N MVPIN HY JNVINR DIV INNIY TN
TPIMNND NN JAT2 DI P T (JOY) IO NVWNH
.NOWNI NIYON NAI MTYWIA NIINRD

duem
- 1 P22 INRINIINTN WP

dt

-
s =

U

(Y272 57NN W12 DY y$n) RMS »5y

_ Vmax

_ Imax |
IRMS_ N VRMS_ NA

P(t) =V(t)I(t) :3Y)) POON
N 199) MINDD DT RD NI WD PADNNY 20 DOWY
NNNN DY 259107 NXOT MYSNNI ININ IWND IWIN
.0

c0S @ = Vpmslpms €0S @ : Y80 pOON

DM DN NNNN DY NIRD RO @ TUND

TPYNNRN I DY YY) . PADNN DNVDTPN NKIN oS @
Dyma

GOOL opn niknvn

13 — Vmaxlmax

TPYNVOPNA NNYD_; TINONIDTA 1NN
2 . 1 = = _ 1
$E-dS=—[pdV ; V-E=—p vwapn.l
0 0

$§B-ds=0 ; V-B=0 2

SONN PO PR ,DAN TIHN IO NVLWN DY SVNN JOYN

45E-di=—fd—3-d§ ; TxE=-%£ 3
dt dat

£ = —hp PTING PIN NN H2PY YMI ANNWHRAN

. R dE
VXB = Hol + Hoo
(NPNYN DI DX RIPIY) INOPN YW NPINN 190N PN

GOOL DPLINMVP?XR D22
:(p =] = 0) 72 DD MWD
. 1d(6 . _ 1dB
VZE=—=——; V' B==—
c? dt? c? dt?

1
Ho&y = ;'W)ND MNRD MPNND XD C

INOPN MNNWNND DN MNNWID -
7992 2957 95 M2Y NIIPNN IRNWNIN -

V2E = pygy,— =
X Ho&o dt? ;
. d*E, d°E
= V2B, = poeo—— ;V2E, = poeg——t; 99z
xaZ Ho a0Z dtzaz y = Hoéo dt2
g — O E  OEi | O°Ei
VE; = ax: | ay? ' 9z?
:B YW N E Hw nwHs 2959 912y DRNIVHD NN
E;(#t) = Ajcos(k - 7 — wt)
M 30 WP 90 oy k = (ky, ky, k)
93 MRTPNN

+

{JNODOANDD NN -

2
=2nf = 7" OMIMN MPTHN NN ©

0.7NnN Yt XN T -3 XIN2 MPTNN NN f IWND
YHRUNN NTYN HY D¥23571 937 NNT PINL DIOIPN -
. A; DTPNA P NIN DN P2 HTINN OO

: JANDY OYNRWNN YVIN DTV NNNY PN

§=%I€x§,~§=c§><l?

k-7 = kyx +kyy +k,z
w

:2N702 2N NN

El _ A

THN DNV YVNNN NTYY THNND THRN PINYNND NTYN-
250 MNTPNN P1Y OIINNN

2
|k| = 7” : (WD NOW P PRINN) 90 TR XN A

w = clk| :PDIADITN ON?
D)0 NNNWYNA PNINDN DY NAXNN HAPNN ONN

T .NIDNI NINNIN IYNN DY NRNYN NN IRNVNN
R
=—- wf=—
2L LC
: DMIPN NVIZYY PONNN )NINN
© I'> Wy :I0D DM -1 MIpn
]
':.lq q(t) = Ae Mt 4 Be ™kt

N lmzfifl”z—wg

I' = wy 01PNV -2 1PN
q(t) = Ae @0t + Bte~ ot
NI NWTN AXP Y0P PO
. NP MDD
.DMPNRN NVIYYN

I' < wp 1wIn oM - 3 mpn
q(t) = Ae Tt cos(@t + @)

W =\al—TI?

(92P2) 2902 NINNY) 2NN DY NPIIND DIPHND 293
E « g2t

19195 28P3 NOWNYT
(T Dpna A NIN NN MR PN NOI)
$ 29990 HNN NPN BY B9IYN

(yonn Nay
932 T XN RLC 9590 1NIng XN 2minn NInan -

1 2HYNN IRNYN

R « R: 1 .
c L I+ ZI + EI = —wV, sin(wt)
NYNN DY IRNYND NN IRNWNON
NXIND NN
INND) TNYN ANNN DY )TN XIPI Y019 NINSN -
JION P DYONMNN 577 (27 %

=g~
Vy cos(wt)
DXNYHNN NINS
Vo

YT IRNWUNY YIND D) JN2)
1(t) = Lygx(w) cos(wt + @) + 20 N9
1
\/ (o — L)

Ipax(w) = >

+ R2

tang =

SIRDOPN [yar (W) 12 280 - ATDN
MPN DY LIYNA DN NTIVIMN NN [pgy 20 WOV -

TYPIN DVR DY NIATH NTHINN NMIDN W MIPTN Hya
Y57 TPIIN RN NTIVDINNRNY T NP INY TN
LIWARY M)

TN HOHYD PPN NTINNN MPTN NN NINHNY DXawa -

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

Iz (@) R« JETI:L\J
I
]
|l
oo L w
RN
1
= — Y > Y M
W=7z UND TPYRDIDPN NTIVIDINN DIYIAPN

: 022970 DI9DN DY 1IN
A cos(wt + @) NN NPIPNS DN DNNWHN 9 OX
DY TI2YT NI AN IR NPINDY PWoOW MNRNWHM
¥ T2 .05 DM9DN
1(t) = I, cos(wt + @) = Re{I(t)}
i(t) — Ioei(mt+<p)

(930 NN DMWY NY 577 72)

MONN NN PNNY VAN 0259 090N DY Nyl
12

990107 HY NNON : MR

I TOPY MYSNNRA 25NN
DT VT NOIYNA

93N 1232 22INDN NINN
5y P DYONON 772

t=02 MmN

anim

wnn

Z = ; :Impedance N5y
(312 ManN TY 95 NY1AP) M P NNINY NNON
DY DN’ NNHN YV NINON XD N2V DY DINON

Pz = Py — Pr ;571
|Z] = Vmax :D29Y0 Y¥ Y 1IN

Imax



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

