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



NI X - X DY IDNPN NN Y ON - NIV DY) -

dy dy dx

—_——= = . = . Y.
Friale AN OV INYPN
d (1 1 d, .

—(—) = —= ; —(sinx) = cosx : MY NI -
%x x x dx a

= = —gj . L oX) = X

= (cos x) sinx ; — (e®) =e

d ) 1

o () =~
Yy N0 YXIND ,NITND NN NI NI DNV -
PNPNON G0 NN NLYN AR I TIXPNN 1IIY
DMVPND IRIND W1IP D¥DDI -DNDN KI TNVIN
:9NVINN HY NNNINT M) DXDNN -DNDN YNVIN

GOOL N2 2N - "2nvnin mMan GOOL 022 NDAXNM 02
= ke ppn | vV=Af $9MNhN 9 MPIN

r2
OONN YAPNINA NN -T

2
k=910 NC—T 2DDIDNIND MNYNN MIN NP -
N2>WN) NNY DIYVNN PO ON MPNT M KN MM -
.T9N Y2°0N ON
DXNT IN DPNTIPI DIYLN NIY P NN NNOVN -
STRNY O NN AATZ) WP DTHN NN DNIYON
.MM NN DXIWNN 1Y PRIDN, T -HD NN OP WY
IYUND 2772 DINSNIN DAIYON MW NIY 1012 NNOMN -
M7 (YW IN D NHNTI) THNI DIXR¥ND) DIYONN
nYn
GOOL "2nvnn nTYN

b b
xn+l bn+l an+1
f x"dx = = -
n+1 n+l1 n+1
a
: TPINN/NINOWNR/NIND) MDY
M, M M
p - v ’ - S ) - 1
aun T nov N on 'V, S, 1
GOOL "vnnn X1an
n (r,0,2) : 1% MOVIPTNINIP
; x =rcosf
T~ y=rsinf
; z=12z
Iy r= /xZ + y2
y y
——————— " tanf ==

dl = dr/rd@(m:m)/dz
ds = rdrdf(npo>1) /rdOdz(npT 7099 NaYvp) /drdz

dv = rd@drdz(nay 1993 N9 N KON 9H))
. (.6, @) : 1PNTY MLVPTINIP

Z=TrCcos@
x =rsingcosf
y=rsingsinf
r=+x%+y?4 22

y tanf = J

X

Z Z

COSP =—= ——
' N
dl = dr/rsinedl /rde
ds = r?singdfde (1112 novyn)
dv = r?sinpdfdedr(nay M1 NOYP N NIB NTI)
GOOL TNX *2nwn NTY2 Nyun

: EYnwn nTwa XN Wwon Yy Yyisn Mon
12NN 992 XNTIPI WON INPY NTYD

NTYN N DAVNN N2 NTIPIY WONRNIN PRIND NN - T
NI 2NN NTIPIA DIPYN DTN : DINOTINDD NIPY
NMN DNYVLNIN DI DMINPY MTYN I3 HY 1NVP) D1OD
RaRa[P)]

NI 2NN NTYN AR PR OINNN = DTV OINP
MPIXY ONNNA YT DTV OINPY PIPYUN NP NTYN
.OMPN

GOOL DIXA N

NYNN 1D .NYIAP NIINND NYNN W IR TNN NTYVN ON

E
= % (NI DINND DT PV
TI9NY 2PN PPLN NIAY NTYN NI NINNN PP -
YHY WON MY NTYO

GOOL (apla}ird)a)

ANY O»YAN ONYLYN THINA -

STOMN TINA (MDD PT AN IN) DANNN NTYN -
.NAYY TINN NTY NPNY 51D NAVN HY -

9¥ VINY VONNN TP0IN TINA KON JWONH -
.PVLL a8NI)NOYN

.(V12P) TN TP9I2 HNILIVION -

INOXIVION NN NDARD ,YPIPY NN : DPIND

GOOL DMVR2RT DININ

DMIPHNI,MLYHI) TTIN WNIN NIN YIOPINIT AN -
DMVPONYT OIMIN DY DI 12T VAN DA NV
(025

NN IDIND TYND ,DINDT W MOPINYT 99N -
DIXM NTYN NI DIWHNN DINDTN YHNwn NTYa

DTN NTY
5¥2) NN IDINNY NNINA) NN TINA NPV DTN

- EO
ET = : (NMLVND

T
WON YHINY NTYN DY 1IN TN Mpwn nTwn - Er

N9Y) NN WONIN WY DTV - E; 0NN Tina

PO MOPONT DTPN - & .(IIND DY DINDTIN
MIND2VA DMPY IIND NV NONY MITN 10N W1IP
WP (PN XON) MVPINITH DTPNN PM DIV -

E=& & 1NN
1 2

PN S MOPINITN DTPNN NI & = — = 8.85-°
4wk N-m

"2nwnin Man 2w N 2rxavia nnn

YIN WON SV MIIND 1I7Y TWN NID NIN DNWNN NN
NI YNYNN MON NYawna

smv? + Uy = Zmv? + Uy : YN NDY INIWN
WRNN NO 7 NONNNA DN P - vF /[ v,
DYNNN NO /7 N2NNNA WONNIVIN MINRA - Ur / U

:DPON, A TONR T TNVWYH , P NN WO MPIN
Q Q
p= ; )0 = E ’ A==
frnN L.now- S N N9 -V .9maw wonn 7o - Q

& = H 1 P20 YW OIVPINITI MAPD
. & Dv m k DYy MNNDNN Y5 DX DIWIY 117
¢g=E, s : POX NTWA NLYN TIT QOVN

.NOVYNN NVY XIN S .NAVYNY IHIRNY NTYN I E|
NLWYNN NN PINY N NLYNN DY TNX KXY NTYN O -
95 777 QOYN NN DD TNN NTYN JN2Y MO NNY
.N2°NN

¢r = kQyy :DIN) PN
SMO NOWYN TIT OV - P
.NOYNN IMOY N2 RITON WONRN T0 - Q4

NYYPN IN NTIZ NINY MNTI NPYPY NTI YW NTYD

k
E= r—? DNTIPY WON DY IND NIN
1290 PNIRN NN T .YONN Y JO NI Q IWND -
NTI/NDOPN
('PY VN 1) PONITIN NI NXIN DTV NP -
NTI/NPYPN TINA NTYN TN NTIN NPT NOOPA -
LDAN NI YN
:DPONR MDA NWON R DT XIN NTI HY DTV
Or IONTI NI
i;, r<R NTIN YV Wwonn 7o XN 0
E= II?Q Y790 19900 PRIA XN T
- r>R
r
: N23 T2 (NTNR) MDANY WV T A WP -
0 4mR3
2kA
E(r)==—=— : (TPNN) XNDIN N HW DTV

pAZ ﬁm NTNY PYON MY — A NN PR -r
2NN

212y DNA/NIN 299 DINY TNNNDI) YINITIY NTYN PP -
.099v/39N Jyon

YV 1N NYPN TINT DINNN DI NP HY NTV -
.NYPY NN DN

NN MANA WL R D TI2 NIN DI9) HY TV

(ONT 01): p DTNN
nkpr, r <R
E =14 2nR?
- p’ r>R

D9DPN NN DY NTYN

E =2mko = =

28,

T T T T WONN MPAY N 0 TWND
+o _Q

_ (0 = =) Mvwnanow NNy

l \L l l MNNRT TIND NTYN PP -

WON NIAY NN NXIND)

095w WO NIAY NYININ 29951 22PN
DNYIN NV DY NTYN

+o E=0
N9 MDAN OY DNNHOIN
L =4nko  ©ON) DNWNN P2 dtko NN
\fala)
—a E =

: DMINVINRY M
1119997 YW NI -

y(x) = f(0g() »> y' () = f(0)g(x) + f(x)g'(x)

ST —f S TIN-4

sin 6, n, 12

- :DAVD PIN

sin 6, ny v,
.NOWNY TIND NN /NYNN YIPN P2 NN — 0
SIN YO YW NPAVN DTN — N

SN 9o 9N MPIN —v

A

{= n; DNYR YMISPY 1NN TNW 2

(30 //0PN) PN MTIPI 10N — 1 AP TIN— £
(1) MNPH NYH MIINNNL DOWYNI DIOPN NP
p)

"
7L DWPOPNIN 'PIY YN NN DY NMVON TN — 6,
.DXNINT NI THINNDD )IOY DN2

. M TON DIOOPNN MON YINN P PRIn — X,
79700 DIPOPNY DININN DV 15990 P2 pnInn — Ly,
DN TINR—A .DIWOPHNIPITO—n

DI PApRIn —d

$YOIN-MNY MNPN MIVHN MIIRNN DI1N NP

X, ( 1) A
=—=In—-——|—
L, 2/d
7 D1 'PIY YINN NNN DY NPV M — 8,
.DXNINN NYINY TINNDN NPIY DN
. TLATON DIPHM MO YSNN P2 PNIN — X,
. TLITON DI1NY DININN DY 150N P2 PRnn — L,
YNNI PIPN M —d 90 TIR-1
=7 2N DNON
.DXNININ TONY IND PN — L NN 09 2MN - AX
DNINN PAPNIdN —d DN TIN-— A4
:D9PY 1IDI MIINNNI DINDPN MNP
2
n- = nN -2
. M TON DIOPNY NN — 6,
0N YIAP - N DTN DIXIN MY P2 pRInn —d
X, 2

In_pn
Ln w

sin @, = YNV

sin 6,

sin@, =

sin6, = $ PN’ 1701 NYPYI NN NP

. MATON DWPNY M — 6,

DIOPNN 12T 1 ITON DIYHN 35 PRI — X,
. LATON DIPNY XIND P2 PRI — Ly 23100
XN AN —w

I a
I—“ = 10(10) 1 YPVYN 909 DN 9P 09 YW Nnsy
0
YOV G0 - [ DT a DY PN nnsy XN 1; IUND
DTN DY
DYY2INT NIV HY MNXIWN P2 DNON NN D) DIV N -
a-B
o —10( ) ) a oW
b
E=1-S-t : 2P 93 HY DININD

DDXTANNNYN -1 5PN 93 OW NO5ON MYNNND - E
NN TN NVY - S
STHNN NV YN PNV TN YN - ¢

GOOL NPWaIR? X1an
n,sinf; =n, sinb, 1239 PN

NN N G -1 THNN HYW NIV MTPN DN N IWND
.NOYNY TIND P2 NRMNR/NYNAY JIPN P2
1 1 1
—+-== :MYTYN NNON
u v f
DYTYNIN MNTI PRI — U .DYTYNN DIYN PRIN—uU

VTN TPMm - f

_ Hi _ vl
=—=— :TONP NN

Ho  |ul
o8y NN — Hyp .nmTnnan — H;

1

C = 7 :DYIYD NNNW
GOOL NINN Nian
0.53-1071%m :(AN1210PN) YN DIVX YT
1A =10"Ym : DIVDNND NN

€ -1 DIMLPIN) 72 -2 DMV p -1 DHINDN DMV
my, = m, = 1.67-10"7kg :1IDPM MY119N NODL
me =9.1-107%kg : MVPIND NON
NN IVINBN NDHH 2000 79 TIYA MVP 'PINN NON -

017VNM OV, 2V NPPA L)Y . PON DN
.DYONN NON NN DYP

e = —16-107Y¢ : 1VPIND WON
gp =16-10"Yc 10702 TGN NNT NOIN WON
YO D PR I MINPVNN MDNN YAWIN NI )1IVIN
N9195 MNY 29N 1PN 9 Y3 SV sonYnn Jyonn
JIVPYRD IN PVINON YOI Y NNdY




9)2W12) NI MTNND DY (TX) 7Y 9>aPN1a 12Ny
5y JOPMNZIN NMITINNN DY NYIVUNN NN POLPND
(DIvnn

Rg
I=1;(14+=5
G( +RS)

MTINN - Rg . Y0ommmo omn - I Diyma onin - 1
STRN MTIND - R . 70mMon
;NN TN VNI VIDIW-

NV
nNNN
.71

Ig

R R¢
I;(Rg +
R¢)
H¥ NYNN NN NTTHN NYN ,DMIPNIN TN D -
0NN TYITHY 912°W Y91390pNRN 09N
_a : POON W)
Ry =7 NN NV
ST O NYTINN
NN ONWUN
T2 MY TNHNNN
DNV TY MNYNN
DINNN IO/
SINY

R, R,

Ry

|I Rz:

GOOL D*"2ap

NV RO NINRND MPNN NN YINWNN MIND MPIN
.N9NON MIPNNN NN

NYNND DIV IND MNYN YN NTIAY YNIN NNHD NPN
20p15 ©2P0N G201 1IN NNPNN .(DINDNIYLNN YV

V =1IR : DNIN PIN
M MTINN -R om0 -1 oMby nmn -V
.DYVINN I N2INA NIVTHIZY MITININY TN : 1)

l
: TN NN MTINND MIN

(T2 DOV DIYOLNNV TITN) TN TIX - |
LD PPIT THINNN T NVY TN NLY - 4
NN NOA NNIDNY NNON ,1PONO MTHND - p

NIRDIVA NNNI NNVIANVIY
: DINWN TN DY MITINNN

} *
/\/\/\/\/\/\7 (Mnwnn)
TN NDY TN - T
0NY DN HY MDA (M12P T172)
e =V + Ir : WONTN XY NYNIDI DPTN NNNI NIRD
.N990N DY HOHRDIOPNHN NNPN JIYND - €

N9902 0 -1 . mwmTnn - .opTInm -V

(R7) DIPWN MYTINNN DY DYPTH NNNY NIV NN

SRT
=_— : DN NI
RT+T

GOOL22yna 0"a»12 Pabm NN nnay

R=-p

X
Rx)=p-—=1rx
x)=p y

TN TIX NI X IUND

Vmp‘m

AYON MRS 512N YNWN 2357 NIN DI
NI 12 NNHD PIAY HAPN DY PPONN P2 DN RIN NP
NND)Y

C= % :(9122pN NYTHN) VAP HY NIDIDIN NNDVN
.DYPYNN MY Pannnn -V L2959 v dpn - C
221NN MY Yy Wwonn - Q

1-Coulomb
1-Farad = % :Farad yn 9)v0pn my o -
2993 5P NTI Dap , MNMY YA : DIND BTAP N
.(MMY Yap) MIMY %Y DY DYAPI PIDYI 7172

A

C= OT ;MY Yap Yv YYPn

R yapnimn-d .M Yo now - A
GN)_2IVNMINNIN N3N P9 NIN 912N 1PN NNON
(PoY KNV NNV IN HAPN DY WONI NIN M RO DY
.(M2nN NN DIWN DN NIN) 2HyN2 MIP THN NI 127
--l-- :9I¥03 Y3pn o

IUND : 2I¥N3 PNI A ININN FAPN 39 IAT 1YY INND
DY PYNN,IYON MY NN NXIN NPRY HaP DMINN
NNV HAPA NNHNN IWRD PO PONNN .NPYV RIPI
DI DD XY 125 N3 ¥, 1Y YN NNNS TIdNY
.20¥92 PN D XMINN YAPM Dapn TIT
Cr=C;+GC, :292pN3a DYIAP NN
M) NNT ©APN DY NNHPNY XIN 972P1H2 NN ONINN
(pwn Yapn Yy NNHNN D)

95 5y DNYLHNN DITDY MY NPYN YaPN DY YLD -

.D293pN
1 1 1
—_— =4 = : M2 BIIAP NBN
Cr C G,

1

NNY DY92PN 9 DY WYOVLNNY KIN NV NN ONRINN
.(Opwn Hapn HY onn ox N
95 Hv DONNNKN DIFDY NV NPWN Hapn Yy NN -
oYapn
1 1 1QF
U, = EQV = ;CV =-= :92P3 DINVND DIV
:92P NIYVY NNV NYNINY DTN

W =QV =2U,
YMIOPONIT IMN NDION 93P DIVPINT DXIMN
NN YT 1991 HAP2 NNNM NTYN DR NPVPN HIPS
22PN
C = £.C, : PHX MOPYNIT IINA XN YD Y¥ NP
INMIN UX95 317, PPN IDIN NI ION HApm NPN1 -
93N2Y TN D2 HY 51PN DR AWND ,0”PON O0aPY
.9"1P1N2 IX NV OYIAP NN DY DIPINN 29D 1IN
:92p YV NPYL
:NPYVN TONNA YT MIND WONM NNPN-

t
Ve(t) = V(1 — e7Rc)
t

qc(t) = CV,(1 — e7Re)
nooN SV NN - V,
23900 MTINN - R

v(t)

V nnm nnn a2 92wV q WONn DY NYSInnY NTayn
W=qV =0 (NN
TN 98NIY 0NN MY Q IWND

1 YSINN N NP PADN

At 30 NN nysannw nhayn — W

1W=1J/1sec : LN | PAON YY NPVLITIVLON MTNON -

9937 PADNY DI NNV PODNI NIV NNDI
P=1V=I°R=V?/R

DMIINND DMWY MNYN 2557 93 119 PUNIN PNYN

STY P o) (R oy)

w
p=%
At

GOOL 2ayna 0*mi Man

_ + NI T2 M) SNOXIVIdN 12 TN
ST D32) DIV 12V TN

~VVV “<—1 : NV DTN NN
DI IWND NWYI VA NN -

DD OYTMI
Rr=R,+R,+R;+ -
DXNNNN OIDDY MY NPYN THN DY NNNN -
Ve=Vi+V,+ V4
: 9PN DT NN
DD D12 NNNN TYND YY) NV NN -

L_1 ot
Rr R, R,

D730 DIIDY MY DIPYN T2 DI -
Ir=L+L+1L+ -

IN DIYNA DYTIN DY DXPIDNN TO XN 2awnn pavn

P90NY MY YN PADN .J7PWn THN YW Pavnn

(IPHNTN NY9IDI) NPHN

GOOL NNIP AN

.NNN MNPN 1901 DY DY NI DINXNND
D711 DIDY MY NNIND DYDY DIPRN O .1
NNINNN DINNPY

LDAND MV NN IR DXNNHKN DIOD .2
D>2°597 99 5y 712y TWN TY DNNHD MXIND NUY)
MRNYN NIIVH D2PN DM MRNYA PO .Divna
. DN NN NSO I 7IND

GOOL "2nwnin 2ayna m»xa
Pout
n=_- :MPIN)

WP M8 -7

)Y DOVIOWN DI HXNN/PNIN PN - Py
(NY9N HY) ypwinn paonn - Py,
nTTN M'wIn

IN) DPNTIPI DNIYLN NIV DY MIONINIIN I NIN
M5N NYIYNA YN INTIPI WON DY IINRINIVI MIIIND

k

U= % (NN ONTIPY WON Sv sHUNN
1INDNA DNIYVLHN MDD NN DY DINY 29 WY -
NPVN DN NNV MNWNN NN YNINY NTIAYN
: (VIW YONN INR) NIIWNN DY THPONINIVIAN DN

Weonpnms = —AU
DOYNIN NVNINY NTIAY N LN PINY NWINTD NTIAYND
NI5N SY NTIAYN D RO 199 YNWNN MDD TID
N9D) MIONINIVIAN MINNINRN NPWI MY YNWNN
VV])J\JD s = ~Weopunms = AU (0N
N ONINIDIAN WO NTNY PN NXIN IRV
TPININD 7NN NN ND NIDINY TPVNNN DNPNY
NMDN NTIPIA NIINIXIVIN
INONIVION N2 NTIPID R¥MIN ONTIPY WLN YW NOININD
U=qV :V NN
3NN ONTIPI WON INVY HNINIVIAN NOIPND
VORI PPN - T

T

TAN.[V] 05N 10 HNOXIVIAN HY NPVITHIVON MO
PP OPIN DINY NI VON
NTIPI HNONIVIdN NN VYN 1IN DY : DINIININD
NN PO DI INPY HNOXIVIAN NN TN N INTIN2
TV MDNN LIV AN MIYPD NXIN NN DT
DMYaY Hax AV 2 17010, 00NNV WIS ¢ DNN
NTIPIA ININIVIY M ,HNIXIVId WD 720 V 2 D) y)oN
JDANNN (DXINIXIVID WIAN) NNH D) NIN
APYNNR/NTIAY W NN [eV] VO NIVPIHND NN
HNINIVINA PIVPIR DY INND : PN ,NTIAYY DN
1eV = 1.6 - 1071%] .05M MILVPYR 5 VIV NN VM 5
;NN DTV (NNNHN IN) DIININIVION WIAN

AV = —E - AX = —|E||A%| cosa
DIN ININIVID DMINIA TWRD) INDIN MY HY HININIVIY
U(x) = —2mkox :(MSN Yy
.MDN DY TPNLYNN WONN M - 0
.MoNN PRIN - X
NAVN HY TI0 MW (TNN) ¥12P D3239192 HNINIVIAN
(09X N5 NY)
:2N9N9N 993 TYI NTI HY HININIVIN

y="4

kQ r <R 790 Yv wonn 70 - Q
viy=dR T NN OPTI—R

(7) - kQ
kQ TN 1200 PAIN — T

r=
r ' TN HNIKIVINY 27 1Y
.(012P) PNV NYN IR TN
TIND PO T NI NNTI . RIDTI DY ININIVIN
JDON HNIXIVIN YOO R = 00 9Ty
NN ORI : YN VIND BN NV HY NN
TOMIN DD PYLN) DNY NPNY DNYY DIINONIVIAN
(DORONIVIN ANNWYN TY NI TNX
Y HNINIVIAN NN NINRD ,NNTID TPOI NN : DPIND
(RT3 119) DOR NPNY PN
NTIAYN) DNHZY NIIYN HY NIININIVIY MINVN NN
: (NOIYNN NS DY
TNN DIYLNRN AR NXANY MTIAYN N DIID) : 1 7T -
’3) DON NN NTIAYN ,YNRIN WOND NIAY OIWN MINK
WONI NIY (HNIVIVIG IXPY ANTIN THN PPON N PR
WONN NIAY FNPYRIN WONY INIK 29PY NTIAYD )Ivn
LINDM DY, F¥DY0NN MWD 270 NTIAYN WHYN
1 NI IWONN DYV NVDY DY NIPN2
W =04 0y g, (0, 202
T12 iz 123

* *ok
N27YN2 DNYVN M DI HY MYNIRN NIX DI :2 TIT -
: DMIYON MWDV DY NIPNI

k k k
W= ‘h‘h_l_ ‘h‘h_l_ 9293
T12

723
mTaann hnn DAt

T13
GOOL

GOOL
H(=Rile7a) RICARDIAIN
~—@—— 12 2>979 7V VNN NN 1IN -
.0 DN YT N8N

DN MLP TIND NN NN TOVNIIND MTNINN -
9992 MITINN XYY NXINOIONOITIN JUNIMNN . TID
(DN 179)7VNVIN

STYTAD NN ININ 2999 51PH2 9VNVOHNN NX 72N -
N1 995 NDITY NPND NN FVPVLINN MTIND -
(T35 ONY2 TIND NVTH)

TING TITIND DY VNV NI OIINITIN TVNVIN -
TPODON NITINND IN NDITY TIND

N PN INTINIY DT T0 : 70NN

: DT TN VNI VIV -

I NTNM NIIYY YOO NN NIN ORN
A

I = A—‘Z :YXIAN IN NP DR N

VNN NI Y Yap) BINN PP YN PO N

.D»2PNN DNYLHN

1A=1C/Isec 190K DN DI HY NPLITIVON MTHON -

.92 INNN NLWN NN A2V Wonn To 1(t) v 9N -

YINIY QNN ONX 01D MY 90 v q(t) bv 91 -

q(t) =14t + q, ;DWW I
I =n,Aq.v, :D9ND MINN

N9 NTND DIMVPONN 190N - N,
PIVPORN WON - g, -T2INN OV TAN NLY - A

TPOND DY NYSINHD MININ) NNON M1 - Vg
(7512

SV NYAVNN NIV MIPNNN XN I9NDYNHN NIND MDA
,ONT) INN DIPNY NYHIN YN TN DIPNI NPV
.0 HY NPYTIN INRSIND 1IN POTN NIY MPINN




NIND PINT WD P> T2 599D RN W MDD PP NN
Ponm (dl -1 PP IN) DI PP IWND T YO DY
PN NN

F _ Whlh

1 DYDAPN DXD1N MY P2 THN DTN MON
L 2d

.0¥9»nN Pa phnn —d
DN 7PAT) P NN DIPIRN DN NPWH NI -
091 DI

GOOL D7 X1 2N Y vaanin Non

1 0% Dy dl 7TX2 MLVP D>N NNN YY HdN NN

dF =1dl xB ;N0 B 030 NTWA NN
: NI MDD DTN IN IR NTYA Y DINn ON -

F = BILsina
NIMD PIN2 1D PR T 59D 29D R¥NY W MO YD NN
9NN (dl - PO IN) DI PO IWNRD TTA YLN by
MPINN DR
LDARNNI AN DTV NIND INDIY DY NN -
NN ,2°N1N NI NN PN PNX DTV DN DY MdN -
D»NONI >NNNN W >N HY Y9N MDY NNT P
.MTIPI DMINA
GOOL NNV " TIRA N

e = BLvsina 12020 NTYWA YIN VI INNN D’ND

2N o -1 19Y TINA L, 0100 mnm XD v AURD
TV MDA P2 INN

WO 5Y HNAN YVNNN NN TV NP2 NIN NIRIN PP
01N TIN2 XN

:TIND PIN
¢p=2B,-AS=B,-S

.NOLYN Y91 NN B, BN 123 »wn ypIvn

23Y02 NNN NPN M XN NPRON

TINY HNRON I NN 77 PIND MYSNNI KNI 5772

NI I 9D NN O

OV MPYY TN TN DN : XY PN

[ NOP IN IT) qOYN DN ]

/ T

qOWN TN PTHND 1Y) ] [ AOVT TIN POPRY NN ]

| }

IMNMND PO NTY NXN NI 200 NTY NN
D»PN NTYN 2W NPON PPN NTYI TIoN

} :

[ N MY DTN N2 NN NN ]

P> T 992397 RN NTYN

P=F-v-cosa :nynna Moy 50 Mo HY poon
NS MM P2 TN @-) YN MPNN NN U IUNI
GOOL 122N D7 Y2ayn

P9MMNNIN NANN -
NN N
200NN

NN PN N -
YONNN NTYN
22PN 7
NYTID THIND)
IUND (YPIPD)
XTI 57712
99 IN P
2npnn
DNDIN DYDYV NTY

19 MW PNN NTYN 990N Tina

D500 TN - L 9900 999on 19on - N

YV TN NPHYY DINHN 90N DX PTHINT Y -
L 150N
DTN )12 MYANRN IWNI 3NN 59319 o -
DTYN NP HTRNM

I

.DAND TV DNMNNY 1N PON 2P D50Y Ninn -

am
plabylal
197
N'nT

NI
lelo
L

N
n=-—

: DIOPIN DI IIYNI DN NN
V() = Vipax sin(wt + 8) ; I(t) = [y sin(wt)
573NN DD DIPHA DIDIP NMXPNG OY D) 7YY 1)
T
773 1917 DD NP NINON .NINDL P 7P
.D1PDIPA NINONN

2T

ik
—

w =2nf = T s OIIMND MPTN -
N2 MYTn- fyamPon yay T
DY DN NNNN YW NI NN - 6
: 1032 MYND NNHPN IY QN DHONT -
T
Vmax-- NT T T /‘v
/ \
12
/
/f”‘ \
-1 1 2 ] 5 | 6 7
i L b e : ! i é\ . :

JECEN

rINXIND mrn\ /

| // (vapn) aéonn \\/ / \ /

+-3

2WNY 110 NN NOVD NOW P2 PRI NIN NNI I3 -
DPYPTNN DX

N NN DI PPN NIND .G NN DI NN -
N TPDOV NORNDY

V(0) = Vppax sin(0) :IINON 2N -
(9952 72381 XN DY TINPN) DaNA TIVN NN V(0)
(9N NNN DIV TN
:DNIN PIN

V() = RI()

GOOL 7ap-1ra pin
. DM NN N8PV LN NTYN ,120-12 DN
= p.oIdTXF_ po Idl x 7
Tam rPam [

TYN NN DXWONND N NTIPID NPNNNND NVPIN NIN r

O P2 MY NNND TIN N dl

1PN T 99595 )1ON N -
dB

-

rA

I
B= ::I—"a (cosa, + cosa,) 2290 9N Yv NTWN

10 - B .
NN s
B= g
’ a N
Sa\ 5 / az .
|
u L
nnTx L), p < T —
(a2
I
B = ”—" 110NN PN TINY DYV HY NTY
(RZ+ZZ)Z
| . o -
. /P}T B 5 NTYN
B :YN2n 995
Zg . G DY MO
CdF _ pelily ) ~ 3 mem
—= - DY»n MW
a - amdr e -y ] D2enww
- 7 .
S R D3P0
MONTY, NI ININD DN ONX 12PN M2 NI NN
T8N DTN NI DN
GOOL vann TN qwnn - 1anx in
3By AL; = tolin 290N PIN

2570 5Y MV 500 TN DD XN - 2By AL;
0PN TIAYI 97772 SVNNN NTYN DY NHDNY D apnin
DOYOP TIRD PNAN MM DAPNN 25571 DN DIVYD
TN DTYN DX D19OY VIV PP IWIN NDONPIN
.DWOPN

2190102 MMON NLYN TIT WY DN TO - [,

190N PIN YV ©PNN

IN2) .(MVPON PN NP2 DIT DY) XNOPN 9N/ N .1

IBy,AL; = B - 2mr -Yr DTN D0Y NN INDD
127 NN NS NI (9N DT OY) DHV/DHD .2
IBy,AL; = B -1 1 yo85y

-1 1 yos Hya ¥1259 NI IRDY N2 INDIN NN L3
ZBIIiALi = B N Zl

GOOL D*2'n mv 21 D1t kv 2'n 2y nd

NN L 71N AR 2TV AW 991 5y 5391 MO ST
F = BlLsina N [on
LD NPIY NTYN P IV NN - A

;932 m‘:m 19312 MOND OND -
Yo [1(0)

R I(t) =

v, V)
t

(Qy = CV,yononninn ywonn ) snonnnn nnnn -V,
.PYOY NNT A MIND DI -

57 9% 11 INNROW TINY 2N, T = RC 29N 0t
YIDID PO Dapn

Y2M? 2n- »vaann Man

:92p YV NP9
MYND WON NNNN
:IPYLN TONNI N2

Ve(t) = Vye re
qc(t) = CVoe e

GOOL
FB = qV X ﬁ

0200 NN - X\INY PIN
D977 5NV NN NN 2WND 1NN
(DMVPI2 PNLPI NP9 INI) NVIPHVIVT TIT -

Fg = qvBsina  : N 5TH0, 71932 "2 5T 777 -
T 99599 PP .NTYO MPNNN P2 IIINRD NN A TWUNRD
ANaY)
F f 119939 > DY DNNY 20 1OV -
v 48 PN NIY NIN MDD PP -
B MO Y2PHY WON NIY) 231N
A(Pan o
7 YasND SV 3TN NN TI9ND ND -
—_ OTIP MWUYY 1Y) NHPRM
ANTPN
V YNNI WD M NON HYa q WYON : PON DTV NYIN
NYNN NI (MPNND THINNDN) TR SONN NTYI
mv
R= Y 1NN 2IYNN DT, I9IN0
UKD 1IN 7PNN IYNNN IN MNP THNND NY V ON
(TP DINN OPTY N TV 2201 7O DIvHN
mv sin o
=~
DTYN PX TNND MNTPNNN MPNN NN V CoS o
THND NIN ¥3) NDARNN TN : 20N MON NTIAY
.(nynn>

GOOL 1NN NTYN
© (vx) 91 NN & 970 TINY NP D
I
=t 2NDPN N YW N7V
2mr

9PNNM PRIRN KN T IURD

PPN YV NYOVNIN OTPN  p = 4 - 1077 N /A?
£ (37121 W) P> T 9985 W -

a kad

(1A

: XOND NTI OV VNN NTYN




.vap) ™mn m™nn -R
DY DN DAN NI TR NNNN DY NININ

(9N NN Yap
1 DD NNNN DY WP 91PN NITHIN
dQ dVe ()
=CVc(®); ) =— = It)=C———
QO =CVe(® ; 1= = I =C—
.Map) np - C
0N oN 6 =— ; NN 92p2 NNNN YW NINON
Xe = L :92p v apnn

wc
V,
MTINN SY MTN N X = ;

max

.25¥102 2590 YW MITHNN Y N0Y JTOIXR YN

MNWYN X2Y VYN NPRN NN, NI TIND MPTNI -
N2 20N PN TN Y2PN, W NNN DXV DYDIAPM
STIND

52PN TIND NN MNYN NNNN NN TIRD MPTNA -
207N (DN NNN) INPY TN YAPN . YOND PX90N NY
STIND TN

19N NNN DIV YD

max

99 TN : 2PN

dI(t)

Vit = LT ;DY NNND PPN

(ynap) mxavn - L
T
oMmYona b = 7 NN 902 NNNN YW NINSN

X, = wL 1990 YW adNN
SV NNNN 991 DI NPV PN, NI TIND PN -
STIND TIA) 2NN ,INP D HINN DOPHON ,0IN DYoON
YTH NN XY D1T) DITNPY NMAN TIRD MPTNA -
STIND 1Y) 20N .PMID 79N DPHPN 9Popa YT

I MNWNRN DIVD ST HY RN KIN NN : DININR
YOIOPNT TIVN KN NVPIN TN .NVP) MYNHPNI
.DTNAN NOTHOPOINRN PN DY NN

N¥PIIA AURNYT UTND
InT2 NI?N] NNRN

<> Vinax Sin(wt + @)

DYNINRSN NN 2N Y212 DMOHNN DT MW 1INY rava
YINDIOPNN TIVN NN INND NPYN NOPN) DNOHY
(NRSINN DY NINOM

2I¥0N YV (DITONIN) NAIYN

PN NNN DY DY "ISPYN MITHNNNY N7 NADY

v
7 = Smax _ J(XLT ~X¢,) +R,

Imax

2710 2319 P PO PINND PPN

MPNN SV ONOPRN NN - Vs

021»N7N 01V ,NNpYn Mnnn on -Xp), R Xc,
.DMIWNN HY DXANNN DIDDY DXYIAPN DY
Xur—Xcp

tan B5 = =

:PNN DY YNNI NOMY

T

I \4
legr = % 5 Vegr = \“/‘;"nm\:psu NNMY PDVPIN DI
AT YNINM DY ND) DTHN Y122 DY YN ¥ O -
(DM NNNPN YIRS P

DHRPIOPI YDVPAND DTN DI 1Y I8N : DTINN
NDARNN NPHN NIRD TYND NYNIND

-0 RLC 9wna nhnn ¥ N2 mTnn

1
Do
Pr = leff VRogr = leffVs,; COSBs 1232 y¥wan poon

NP Y MRS - O

cos 0 : 290NN 0N
VN 9apa pavny TN PAvNN P2 DN -

21V DIYNA PININN DIN T N M2 OINIY 9O -
oy



	גלים והתאבכות גלים  GOOL
	מבוא לאופטיקה   GOOL
	מבנה החומר   GOOL
	הכוח החשמלי - חוק קולון   GOOL
	השדה החשמלי    GOOL
	חוק גאוס    GOOL
	מבוא מתמטי   GOOL
	תנועה בשדה חשמלי אחיד  GOOL
	מוליכים    GOOL
	חומרים דיאלקטרים  GOOL
	מתח פוטנציאל ואנרגיה של הכוח החשמלי
	זרם מתח והתנגדות  GOOL
	עבודה אנרגיה והספק ברכיבים במעגלGOOL
	חיבור נגדים במעגל  GOOL
	חוקי קירכהוף   GOOL
	נצילות במעגל החשמלי  GOOL
	מכשירי מדידה   GOOL
	קבלים    GOOL
	הכוח המגנטי -חוק לורנץ  GOOL
	השדה המגנטי   GOOL
	חוק ביו-סבר   GOOL
	חוק אמפר – המשך השדה המגנטי GOOL
	כוח על תיל נושא זרם ובין שני תילים  GOOL
	הכוח המגנטי על תיל נושא זרם  GOOL
	חוק פארדיי והשראות  GOOL
	מעגלי זרם חילופין   GOOL

