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

P T 5995 1)

fcm

e
- - —
OTIP ,TPINNDYN NININIY 1P T> DY DNNY 29 1Y
1NN DR NN 27NN NTPX MYYD
= Of ~ , Of o . Of A
Vf = Ve+Ly4+ Yy

DY b4
Ix 3y 2z DPIVIPA VIRITI

ML
Vf= g -~ 0 -zf . PP -
~a ~ 1 ) 1 * -
Vf—; Tsimp~606+—— +(*) NPNTO
: P2 (Rot/Curl) 1010
x ¥y z
Vx a a 0
X =l— — —| =
0x dy 0z
F, E F
(% 9B), (% Oy, (9 3K,
y z ox 0z ox dy
(NP -

- - 10F oF dF dF,\ .
VXF=<——Z——6)?+<—r——Z>G+
0z ar

2 a(l"Fg) BF
r\ ar a6
1 . dF,\ .
rsin ¢ aq)(esmq)) 90 T

OF, 5 1/ 1 oF, 0
| ————(r-F )
( (rF,) - ) r (sincp 00 or (r e)>(p
X 8 0Y 0 DONM Z-N PY DY @ MRV 29 WOV (*)
:DYPNNY PIY DS MIWNI
Fxb0=2; Fx6=9
: DDNVPY MIVPD NYIINY NIII NMINT

(%) nYyMToa -

VxF=

ExXy=2 ;

Ax(Bx(CxD))=

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

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 ¥ ON : DN WO MPIY
Y IN TPYRIN DX D100 NIND (719999 MO TNPI)

. A = 2E@ W T FPOTMIN WON MON
YNNI NTYN NN XYY DTIP IN INOXIDIN 11N ON

GOOL "wnnn X1an
n (1,6, 2) : 1199 MLPTINP
, x=rcosf
T~ y=rsind
: zZ=2z
oy r=+x%+y?
——————— " tanf = X
=dr/rd6 (J‘l)’:l\)) /dz

ds = rdrdf(npo>T1) /rdedz(-w-r 90 NYYP) /drdz

dv = rdfdrdz(nay 1993 N9Y9P N KON H3)

(1,0, @) : 1PN MLVPTNNIP
Z=71cos@

x =rsingcosb

y =rsingsing

r=4x%2+y%+22

y tanf = 4
x
z z

COSPp =—=——

~ Tty iz
dl = dr/rsinedl /rde
ds = r2sinpdfde (11> navyn)

dv = r%singdfdedr(nay n 1o N9YP N NI NTD)

GOOL o'Viap

: DIVPINI NIV NIV MON
my, =~ my, = 1.67-10"7kg ; me = 9.1-107*'kg
: NIVPINRM NVIIDN WLN
qp=16-10"YC=e=—q,
: k-1 P Y MvpoNeT 01PN

(DXMPY P92 VLINITIN HY MNNDVN) E= —\7<p
GOOL N2Iyn NMa? nvinTn M

1 &
U=Z‘E<piqi=f7E dv

k=—=9. 109Nm o= 8.85- 1072 ——
4TTE N-m
GOOL N2 N
SV NV g WON DYV YONYNN MO NP PN
F=lihy Kagp £ W93 g, Won
TZ r}

r=£-1r=|?| , G, YN g, -n NP - 7

: 2NN @ WON INVPY IINYNN NTYN

TPONN/NNVYN/NIN) MO

M. =M. M
P=yio0=5:477
aun TN now N on 'V, S, 1
1 o4 5 O, )
Vf= Xt oy +2,2 :DPTVIPA VINIT
S 0f 5, 10f of 4 '
Vf= g;r 73 96 +af o NI VINTN
= N 1 1 ~ .
vf p Tsing 26 0+- m» (%) nPNToa
R ] .
7oF=% 0% ;DI IPA div VINT
ox ay 0z
G.f o100 | 10Fy | OF, , i
V-F =T ~ 70 T %, ;NP div
;PN div
ﬁ- 2 %6(#.@) + 1 9Fg | O(Fpsing)
r or rsing 060 do
:n1IPa (Rot/Curl) Mo
x vy z
U a a 0
X =l — —| =
Ox dy o0z
E E K
(25 %B), (O _OE), (% OR),
y 0z ox 0z dx dy
NP
- o 10F, 6F9 dF, 0F,\ .
7xF = (L )H(__ Jor
r 0o az 0z dar
o 6(rF9) 6F
r dar a0
(%) NPT
FxF=— (2 (Fysing) - 225 +
X sin —— |7
rsin @ 6<p esInQ a0

0Fp\, 1 1 0F 3 R
(6r( “’)_ ) ;<sin<p%_a(r.l:e))(p

X P OY G MM Z-0 VL OY @ MDY 29 WY (%)
{DMINN HY N

V(f +9) =Vf +Vg
V(A4+B)=(V-4)+(V-B)
Vx (A+B)=(VxA)+(VxB)
V(A-B)=Ax (VxB)+Bx (Vx4)+
+(4-V)B+ (B-V)4
V(-9 =(Vf)-g+(Vg) - f
V(f-A)=f(V-A)+4- (V)
| DTN NV
1 199910N YIND DT NV : NIYPY NYON
j~§=Ax-Bx+Ay-By = |/f|-|§|-cosa
OO YA - a
(MOPY X9 9P THN XN NYOINN NN -
1725 777 17, NDARNN DIINNNND DINVPI PA NN -

LD29NN DNV ONN
: DT NIV VP
O<sp<m
0<6<2nm

tanf = A—y

Ay

|d] = |42 + 42 + a2
A _ A
|a] /A§+A§+A§

Ary = |A]sing 5 A, = |A] cos @ D0 prvo-
A, = |A)| singcosf ; A, = |ff| singsin@
: Y1293 DNDYN OXIND NN

|D>»

A:

2

; COs@ =

A-(B+C)=4-B+4-C
- —\2 -2 > - —2
(A+B) =|A| +24-B +|B|
AyBy+AyB A-B
cosa =" = DNOPI IV PIMM
|4]|B] |4]-|B|
:TPNVPY NN
:NOIPNIVT —NY9INN NN MWYS 1 71T
x ¥y z
AxB=|Ac A, A,
B, B, B,
STI932 PO DTN Y — 2 TIT
|4 x B| = |4]||B|Isinal :xon nvaann 51



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,



B = wln s PRNNDINOIN 2I0 DY NTY

99901 HY TR NN DNMTN 19010 NIN N TWUND
STINM DTN PO MYIAIND )20 D997 : N -
DTN PO

I

= XYMV
2mr

D999 7901 - N
990N

12700 PN - T
SPRYIVN

D7 NMaXax NXXN
11N V1N ATYN
GOOL

2IN) NI OV NTYWH ] TPNLWH DI MDY NNOSN
VxB=p - (P9NONN9TN NN
¥ WND) 1IN 0NN NTWHR K 1P 071 Moy nxosn
iy, X AB = uo§ :(DTWA MPNI N
1 0NN NXAPN P2 DTN NOPY NN T, TWUND
AB =B,—B, n20mnb

B= %6 DINDN DTV WAN) DON HW DI RNIY D2awa
CH wwmﬁ NN 59190 NN 7909 MOPTNNPA

patpl)] ( ) YNDIN DN HY NTYWY NV INWID Map
_ G
Ho
GOOL »TING PN
d = -
=%z, ¢p=[B-ds S PTINS PIN

dt
2HYN2 NNH MPN 195 HINN NPIRID

NI NN KB7RIN DTN NN PIND MYNNINI N8D) 5772
YD PIN 295 NYN)
QLY NPWY TN XN DI : I PN

[ 1UP N 2T) QOWN OND ]

/ T~

[ qOWA TR PTINY N8N ] [ QLW NN POPNY MY ]

I }

AN SO NTY NN N1722 5090 NTY NE
O»PN NTWN YW NN 0PN NTYY Tan

} :

[ N MAMY DTN N2 NN NN ]

P> T 99297 DNNNA NTYN

P=F- ;YNNI 9N 2Y DN M Y POON
(1PI5PON 193515 27 1Y) NN MV KON U TN
€ =Blvsina 200 DTV YIN VNI INVD NN

NN @ -1 9Y TR L ,0m0 mMdnn NN v AUNRD
TYUD MNP NN

WOLN HY HYIBN VNN MDD Y NP2 NIN PRI P
L0IDN TINA 2PN

GOOL  npnyn DN jAT2 DRNYN MY

AT MINVNY SVNN NTYY DRI HNDPH MINIWHI
STONDY ONYN NTY XY

DTYN DN VN TN 1912 NINWN SONN DTV NN DX
D HNOPN HY THIVIOUN NNNIVNI WHRNVI: IN IINUNN
UKD DNVIRN NN YN 17RIN DIPNY YTIRS PIN
E27r 5 199 Y 00PRM 790) NI0NDI0 W 577711
DTYN DN IWNY TIXY 1913 NINWN I9NVWN DTV N DX
I9NK PIN 1D NPT IRNYN WHNYI : IN VNNN

dE o
DT MDY DIPNI IN) f g, d$ v o7 Dprav P

dE
(077 NNNA ND) NPNYN DI RIPIWVY ( & o

GOOL wnn 19T vanin
.10 O NN NI OV DI9T
=1A :(m -2 1700 0XYaY [ PVINN NINTH VIV

INRDWYN YT-DY MNON NLYN - A N9 0 - |

.07 YV PN T HHI5 DNNN NLYWNY THINNDI MO

P TRHN NN DITHID PHINA YVINN DT INVPY NTYN

B _ o[-

B="2
4mr

1 TN

YNNI NOYNA TN NYNNN IR MIPINY THIND XY V OX
ST DHINN OPTY,NTYY 25200 DN DHvNN
mv sin o

qB
NTVUN PN TNND MNTPNNN MR NNV COS o

TIND NIN I) NOINND TN : 20NN MDD NTIAY
nynnd

GOOL D7 XY 2°N 2y »vaann Non

1 7% 0y dl THX2 NILP XN NINN DY KON NN

dF =1dlxB 1 NI B v TV NIRNNIN
: NI MON DTN IN TINN NTYA Y HINN DN -

F = BILsina
NI PINA 1D P> T 5D 29D KY¥NY W NN PO NN
NN (d] -n 13 IN) DI PP IWRD TTIA WO By
MPNNN NN
SDORNN NN NTYA NIND IR DY NN -
MO, 25NN NN NYN PN PN NTYL DPN DY MON -
D»NONI LNNNN Y 2N DY INN MDY NN P
TP DNMINA

GOOL 72P-1M N
: DI NOONN NINPY OLNN NTYN ,120-V2 PN

o opoldlx? o ldix?
Tam |r]P T am |r)?
NTVN N OOVHNN N2 ﬂ‘T)PJb N2>NNNN MNVPIN NIN r

O PO MY NNND TIN N dl

1PN T 99595 )1ON N -
dB t

N A

I
B= :T—: (cosa, + cosa,) 2290 90 Yv nTwn

101 - 3 i
>nn y
B= / =
a ~_
ZA . (a5~
|
L
(nn T L), 4“" —_—
@ Ly arys
llol R?
B = —=——— :110omon 1y 71w nyav bw a1
(RZ+zZ)z
/ o -
” TB 95 NTYN
1320 Y95
> / - NPHY MO
(dF _ whly D) y j Y3 TN
dl ~ 2mdr ;lﬂ ] @nav
T . D23pn

Eans! , 1D INMND O DX NDOXYN NID NIN MON
.90 DD NI DX

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 -
O DWIAP NNNM WONN PN D IMNN 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

t
I(t) = %e_? NYYLY NN NPXIN2 YIT2 MOND DN -
DMNOIN DY INT : DYAPA DINDIN DIV
W DYDY
DT Maaxi1 TN Nian

GOOL

GOOL qanX PN
$B-dl = poliy ; Iin=[]-ds 19PN PN

TIND B v prunin 20990 DY XN D0PNRD IWUNRD -
TINRY AR B N2 01 pn 9n23 57972 900 91on
2150190 TR 9195 B 7197 Y0»8m 5oonn
215012 MDD NLYWN TIT 1YY DTN TO NXIN DN -
: 290N PIN Y DIXINN DMIPNHN

LDPNDPN 1) NAVYN / 903/ N .1

PRV /INOON YD .3 DNDIN NN .2

_ bl
T omr

: IMOON DN IV NTY

2NN PRI NN T IYND
/ ™ B
R

=T
X ¢
=

8 932 nTYn 2 o1 DN AWND
$91DPN NN HY NTY
MANI IWON PT NN MY

K2 YN 0 MINLYN
.V MNna

¥, z>0
¥, z<0

- oV (—
B:I‘l"_{
2

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

DI PPIY INDY NLYN ,TANN NVY - (AIX) S
N5 09998 MNDN MTNINNNY THND NVLY : NIYN
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 :NLY NTNY DN MDA - ]
] 9 THNNY NLY TN NLY DY KXIN HNVINN IWND
[=]S :mn'r’rm_] DN -
] = cE $IININIIDTN ONINX 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

I=[k-d STIN AT 01’0 M9 - K
K -9 TIN0Y TN DY NXIN DNOVPND IR
=kl annPrr Kk on
: YNNI NNVWN WOLN MY NIY OIT MDA NN
k = oV
[=2Av :93p) YNNI A THIN DAY WON MDA NAY
GOOL Yam? n- *vann Mon
Fg=qvxB £2000 MO - Y9 PIn

.D>277 >NV NN NX AWNY 1%
(D> 1 NVPY NYHIN XY NVIPPIOT T -

Fg =qvBsina NN 970N ,799)2 P Y70 777 -
T 599535 PP .NTYO MPNNN P2 I NN o TWURD

ﬁf (P

11959 > DY DNINY 20 1OV -

> A I9OM NY RN NN NP -
B MON YHY WON NIY) 22990
(oan yproa

7 VANND 5V YTON NN TI9NI NI -
—_ DT MYYY PTY) NARM

ANTPN

VvV MPNNA YN M NON DY q WYON : PON DTV NYNN
NYNN WY (MNNY THINNDN) NN Y0 NTYI

mv
=35 : NN 2IYNN DT, 10N



: 02979 DIODN DY NN
A cos(wt + @) NMSNN NYIPNS DN DHINWHN 5D DX
DY TIAYD N1 NP IN .NPINDD NOY MNRNIVHM
(WD .DY07N DMIOON
1(t) = I, cos(wt + @) = Re{I(t)}
I(t) = Lel@t+o)

(950 NN DMWY XD 57772)

MYNN NN TINY IWONR DA D901 DY NTIAYA
mia

990NN HY NNOM : NN

I VP MYNNNA 257N
TN YT NOIYNI

YIN 32 2INDN MINMN
Yy P DYONON 57772

t=02 MmN

nni

'wnn

GOOL 1'212°n D17 2ayn

:LC9wn

T+ LG = 02900 nanwn
[=-g~

NNNYD NMND Y19 D3 113)
(0NN Oy

HY INNWNA NOT INNUNN
.0V 1NN NYDN

C L

qit) =Acos(wt+¢) ; w= L

o :NIN9

_1d 1.,
E = iC + ;LI :23¥02 NNIND DPIND
(MW NYSIDN MIIND)
R :RLC 991

m!m nNNVN
I=—qg~ §+- q+ q—o
Yy NNV ﬂnmb v’mb 0 1)

(o7
NYNN DY IRNYN NN INNWNIN

17
Z == : Impedance nasy
()!1:17 Y2070 TV Y5 NYIAP) MDA P NNV NNON
DY DN NNNN DY NINON NN NAIYN YW NINND
Pz = Py — @ ;071
v
|Z| = max : D29YN YV TN
Imax
N2 NNNN Y NINON v N25YN 9
2592 0NY Z 257 '
DN T™H2 0N NNNN
NINON NN R ™
D>TPN NNHN Yo -
, s
g: D NN iwL
Mo NNNN Hapa 1
Z 4 omn mnN - 5ap
2 iwC

NN YAPYY D¥TH HY NN 19D PITA MADY 13N 1NN

Vi = Z, 1 - 93900 YW NY915N NN
(15710 N¥»I) MPnn Y nnnm o0 on I - 7
(1232 971N 1297 YW y8nn) RMS 1oy

Vimax

Imax

Ipus = . Vems = 2

P(t) = V(t)I(t) 3937 POYN
AN 1O INDY DT KD NIN MY PADNNY 20 DIVO
NNNN HY 2971010 NXMT MYSNNI IMN AWNYD IWON
.O1M

c0S @ = Vppslpms €OS @ : Y810 POON

DY DN NNNN DY NN NI @ TIWND

TYNIND DINN DY YIANN . PADNN DNVDTPN NIN €OoS @
2wna
GOOL PPN mXnvn

P — Vmaxlmax

JTPYNOPND NN¥N_; WYNONMIDTN 1NN
2 a1 2 =z _ 1
gﬁE-ds=—fpdV ; V-E=_p owopin.d

¢B¢u—0; F.B=0 2
20NN WOLN PN ,OIN TNN IO NLYH 5y >0 qovn
$E-di=—[%2%.q3 ; TxE=-2 3

t dt

£ = —(i)B YTING PN NN DAPD mn IRNYNIN
ﬁﬁ'dizﬂof] dS+#0J€0 ds ; 4

. dE

V x B = pof + togo——
(NPIYN DIT DY XIPIY) KNOPN YV NPPINM I19IN PN
GOOL D»VRNMVRPN D22

(p =] = 0) P12 D% MNNIWN
pop o LCE  p 1B
c? dt? '1 c? dt?
Hoto = = WNI NN MDD N7 €
SNDPHN MNNWHN DYIN MNNWHY -
£ 7192 197 95 MY NIOPNN NXNWAN -

-

d’E

VZE = MOSOF =
2

d?E,
= Ug&p W; "Dz

2
= Uo&o dd—sz ;|72Ey
aEl+‘9—ﬂ+%%
. B 5w n E 5w nwhs 1051 112y IR 11ns
E;/(#,t) = Aicos(E -7 — wt)
119 XN MM 930N NP NI K = (k. ky, k7)
25 MNTPNN

= V2E,

VE; = NODYANTY NN -

E-F=kxx+kyy+kzz

1
W2 = — PN MO MNNIN
07 e

r=2-
: DIPN NYVIZYO PONNN PNINON
I'> wy:20 N1 - 1 0PN
\xq(tJ q(t) = Ae Mt 4 Be Rt

/11,2=Fi}1"2—w§

I' = w, 2099 N -2 DIPN
q(t) = Ae™“ot + Bte~ ot
NIN NDWTN AP YOP DM
_ N2 MAN
.DMIPNRN NVOYN

I' < @y :won oM - 3 mpn
q(t) = Ae7Tt cos(&t + @)

|- &=\ w;—TI?

q(e)

(9221 29502 NINNY) 3NN YW N2IND DIPND 992
E oc g™t

19195 A8p2 NonYT

20N DTV RNNIN PVIN NPT IY HNAYW M VINNA

=HixE M
YVNNA DTV MONN N1DT IV NIININIVIAN NINNIND
U=—--B 18N
GOOL NINIYN
L=2% £ V1 MINIYAN

I
2572 0N 112990 737 OvNRN qovn NN G
5172 NN 19D 13393 P NNYNY NNON NN MRV -
.Iap

: DTN 92 NMINIYD IWIN

oMo omy .l

225590 TIN2 DITNN IXNN YONNRN NTYN NN 2WN) .2
.2)972 0010 GOV NN AYN) .3

DNV DI NMINIYIN YV NN DY) .4

2N 2
L= @ 12990 YW MINIVN

nyav oY1 a -1 vvon TN 1,595 09O 190N N

e=—LI : L mNawn oy 29572 8D
: (MXIVYN IY3 2957 D52 IX) 995D NINND DPIIND

1 2
Uy =Ll

20000 NTYWA NINND NININND

.2N911 99 HY DIWVIY DNVIRN NN -

VIV) MINIWNN NIYSHNNI DXAYNHDY TIININRD DIMIN N -
L(MINN 2IWN NN

MXNDNN PNV DY INNWN TIT MIXIYD VN 1) -
(9102 DXPVXY KN DI INNMN) TIVRN DY MNINND

B2
U=fadv

V, = Li ;9303 (1TWN) 290 Yy Nnpn
5909 DN DIN NAW NTIPIA NI MDD TSN
GOOL RL *2ayn
IDYL
’\/\/\/‘R .
— Vo — IR LI=0
V, t
—4 JL 1) = (1 —e r)
_ L
TR
NN (IVN IN) 990 -

NP 1D 29 Y93 NS PRI NI NYNNNA
R :0PM8

MW

—_—>

—IR—Li=o0

:20VNN INNWN
. R : .
T+2i+Lr= —wV, sin(wt)
L LC

=g~
V, cos(wt) YT NINNWND YIND D) 1N)
:IXNWHIN 1IN

1(t) = Lyax (@) cos(wt + @) + >3m0 nne
932 T XN RLC 9390 1IN XN 10NN PN -
ANND) THRYN 289N DY NINN KIPI Y0I9N PNINSN -

(T ©pNna A 2N NPV $IAP P3N ND*3)
(Wonn May

NYNN SY INNYN NN INNYNI

YN P DONMIN 5773 (27 Y8

Vo

$1299990 NNY NPN BY DIIYN
R
EW L
NNDIND 7PN
o 2
1
L—oL) 42
\[ (wC

IINDIOPN [ (W) 12W 230 : DTIDN
MNPN OY 2N 0N NTIVDININ NN [0, 20 WOV -

MPTN NHVR DY NIATH DTN .MIDN @ MPTN Hya
Y31 TNN NN NTIVIVININIY TI NPNRY MNINY PN
VARY N

T°I%O993 NP NTHINNN MPTN NN NINY Drava -

L
R K \/; M2Y .DIND NN W 99 [0, IR NDD

L
R « \F g[iv)
c

Lipax (@)

T )
Jic

1
= — > Y Y M
W =7=0wNon ONDIOPN NTIVIVANN DIYIAPN

Wy =

Vo _t
JgL I(t)=E°eT

=| =
I
|
]
|
|
|
1
]
1

n'uo

I
|
i
|
|
! npa
|
|
|

1
PN UN t
: DY) N 1D NIND DIYNA (D2IWN) §YDHD NN

Lr=L,+L,+ allval
Ir=L=L=- AV =V, +V, +--9un>

1 1 1
E_L_1+L_Z+.“ :971pna
Ir=L+L+ A V=V, =V, =--9uxd
GOOL N TTN NMIXIYD
M,, = 21 : TN MNIWD

I
: : TN MNIWD WD
270m L, onomyrn.l

.1 29592 DN ISNN PVNNN NTYN NN 2WN) .2

.1 2995792 >UNNN GOYN NN AYN) .3

.DNPLY [ -y MNIWNN DY NN N 4

M, =M,; =M 1000 TN TN MXIWN -
L79n9 ) M, ; Dy 90N M, awnd Tnn ynn 1o

g _ N
6 N

NIV ©NNNND ON

ST18 992 099N 790N XN N



2
w=2mf = 7" MM MPTIN NN @

0.7NnN MY XN T -1 YIN2 MPTNRN NN f IWRD
YNYNN NTYN HY 02291 999 NNt PNINS OOIPN -
. A; OTPNA P NN DX PA HTANN PO
: JONDY YINWAN YONN DTY R¥NY TN

=4 1

B=El?><ﬁ,~ E=cBxk

: 2NN 9N NN

A

THRN DMWY OVNNN NTYI THINND PPN DNWYNN NTYN-
250 MNTPNN PPIY O¥IMNND

2
k| = 7” (WD NOW P PRINN) D0 TR XN A

w = clk| :1PDIODTN DN
D230 NNNVNA NINN DY NIAXNN Y2APNN ONdN

E(#,t) = Ajcos(k - 7 + wt) : (0199 DY) qom 1Ins
kY TION P2 OTPNN YN NN NIPHNI



	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
	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
	שדות משתנים בזמן וזרם העתקה  GOOL
	מומנט דיפול מגנטי  GOOL
	השראות    GOOL
	מעגלי RL   GOOL
	השראות הדדית   GOOL
	מעגלי זרם חילופין   GOOL
	משוואות מקסוול   GOOL
	גלים אלקטרומגנטיים   GOOL

