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



GOOL TIIX NN wain nva)

NYNNN PN NN NI ,NON 2995 g NYIAP NXINNA NYIN
11D DYNND MINXNWN 1P, Y1 DS nvnd

1
y(@) = yo + vt —to) + Ea(t —tp)?
v(t) =v,+a(t —t,)
2 _ .2
Uf = Ui + Za(yf - yl)
Vo = 01291 NNNHN NND NN DWMN NYaA -
: NN 9N N9 9N 57772

a = g W) NVY 299 P YAPNN PN PP .1
(57N MNNWNI)

Vo = 0 N NONNNN NTIPI2 TPWNRIN NIN N .2
NoYN 355 NIPNONNN MPIN qu‘: v POIN NPINA -

M) NV YD g NYIAP NNINN N NYNNN .NVN N
INT NYNNN MNNYM (NWIIN ND9)

,a = —g IR NYYN 2995 YIPNN PPIN NN NNAD PTY -
NOYN Y355 NON OX NPAPN 7PIN PNINNNN MPNNN
.0 Y355 NN DR DO

YPIPA PYRIN NN INY NI -

Nowa MM NXNWNA Nasn v(t) = 0 9WND NN NV -

_ v’ .

Yamww = Yo T+ 29 °
GOOL

Vo

Lo ow = ; 2 =)))
W21 - MY NI YN

mMoN XYY) DIPNHY MPNHNN P2 NIYPHND NI NN

vf = v} + 2a(x — x;) ;NP DYINDA (012
;D297

.J932 MOND MPNNN DY D2 NDWYN RO NXINNN -
MY DI MOND NXINNN HY D0 NNNH NLWN -
PNNN YD

NIN IYIAP NXIRNA YOI MIND DIPIIN DY 90N -
YHY NXIRD ,NDMNN NI NXAVPN NNINRD .N9AID
.N2I8Y 191279

NID DIPYHNI YITN 28D DIPXAN HY NITN XN MDD

: Y20 299 MPNNN BY HNVIKR

dx
v(t) = T x(t) = f v(t)dt
YDVPN NN MNP MPNND TV NI XD DNINDN
d
a(t) = d—’: s v(t) = [a(t)dt - DXINDD 9Y
VAP NN NP POINY TN TNOIN DIV -

N9NNNONIND DINNN
: DDIPI DD HY NI

F=x2+vyy=(x,y)
AT = Ax® + Ay9 = (Ax, Ay)

Ar

: DIPYIN NVPY
:RIYN
va,,g : IMAP IN NYSIIN MIPDN
nmbnm PN P GNN: (NIPAINY) NYNWN NPT
(DAN TN TPPAINI) 6 MM v
NYINNI NPIM X 9983 AP MINR2 NPNIND 1999) -
1 D NYNND MIXNWN (9N NP7 ¥ 9983 nyvap
x(t) = xg + vocos(0)t ; vy (t) = vycos(6)
y(t) = yo + vosin(6)t + %ayt2
vy, (t) = vosin(8) + a,t
@, = —g WNNoYN 975 ¥ P¥I>IPN PNPD N ON -
MY YV NIPNI NPNTY XN 82 D) NNIND PN -

MNNDNY X 83 MNNDRN NN NIYY PIY TN PPN
VAP NXIND SV

L wow = %Sigﬂ : (Uy(t) = 0)nan Nw -
(vosin(6))?

Yamrwow = Yo + T

R = m (YPIPIN NPV NN NNV -

MYYN 45 NI OONOPN NNL -

NI TN DY . Y(x) HW NNV : 210NN ANNVN -
DOXNM X(2) DY MVXIANN £ NN DX TTIAN DO NNNVYN
Y -2

GOOL n'oN NVIIN

T, =T, — Ty 20NN DIPXHY NNON
D22 -1 1 9N Y DIMPIN ONVPY DN 7, Ty

2 90D DN 1 9N SV DIPYHN NIN ?1,2 L YPIP/NTAYNY
NINYDIN DY IPYNIY 0N 1 90 YW D1 nn Imo)
(2 909y

: IYONYN NNINND NDNN MPDNN 220 97739

1_7)1,2 = 1_51 - 13)z ) 51,2 = a1 - az
GOOL novm 2w il - | an - npneT

P73 NYIIP MPNN ¥ N ON : NV HY NWWRIN PINN
TON9Y DANNN PHY NMHINDN DIDD IR (NNNIN) Y
G0 DY DY TN GNY NS YT : NV HYW OWOVN PIND
NY) NIINA M DP¥ANT 29N MWD NN (NDIVD NID) MY
219992 79T MIYN (NN

NY 1291 DY D)) NV DY DI MININ 1120 WOV -
.MM DXWAN INMINA P

2000 TN

(V)N NLVYNY DNYI) NN YN TYND N -

MIMON DH1PY PIY TN NI -

.DYOYIAN MNDY DNNNA MNWN DTN -

fs S UsN W fomax = usN : YINDOPN TW -
DVYP TIPN

(VNN NVLWND DN NYNNA PN TIWNRI DI -

DINRD NMNDI N MPNNI NONIPR) WIAP DT -

f = uN 9 MY PLVOY TN
A

: YVND NN
YIWN NYIN DY NPV
DYPN NIYN INIY \ONIN

NN Dapn X PN 7o
IOINN Y Y

9>2pPN31 mg SV >0
mgsin(0) mn> Newmnd
mgcos(68) MY TINNI
.DYPNN NI ORNNA DD D DY,

(cosx)' = —sinx ; (sinx)’ = cosx
GOOL oM
- ;DY P1PD
% A, A, = |/T| sin@
[ A, = |4|cos e
Ay SN DTN XYY

- A
|A] = ,AZ +4}; tang =2~
X
:DMVPY NN
71> DIDON NVPI LAY YR TN 197 NNINA -
INRN NOVPIN YNRID NYRIN TN NVPI
99 DYV Y Y3 NN NOVPI TAY 1N PHN-
A9Y 9N TINN
: 02970 NN DIDDI NMIIN NN -
A+ B = (Ay + B, Ay +By)

D120 DYDY P9, NN NN -
95 PHNI/990) , YN NN : IPDA NPIIN/ZSD
B = a4 = (ad,, a4,) :15pDa 137
N9 )1191) 19PD2 YTHN NN PHNY/DAD) D0 NN -
(79NN NPIN TN IOV PN ON KON MNWNH
: DYIVPY NV P2 NP NYON

A-B=Ay-By+A,-B,+A, B, =

= |A||B| -cosa
(VP NDY) PO THN NN NYIINN NIRNN -
NDARNN DIINNND D NVPI KW MIOPD NYIIN -
: DMNVPI A TNT ININNY HNDN
AyBy+A,B,+ A, B,

4] - |B]

cosa =

(PR VO
7z : DTN NIV NOPY
- 0<gp<m
0<6<2nm
4y

tanf = —
an A,

A A
A2 +A§, +A2; cos@ === —2—
' |4] /A2+A2+A2
X y Z
A

= |A|sing ; A, = |A|cos ¢ 21279 Prvs-
= |A| singcosf ; A, = |A| singsin

:NVPY N29ON

: DVINIVT DY NY9INN NN MWYY 1 17T -

X y zZ
A)XEZ Ay Ay A,
B, By, B,
: 71932 P YT Y 2 1T -
|/f><§| = |/f||§||sma| NI NY9INN ST
(P T 995 %95 PN
i
§ ‘,\
‘- \,
, 72
AxB

1P T DY DNNRY A9 MY -
MINAY 579NN NTPN MVYYY DTIP ,OONRNPYN NNNNI -
1NN NN

GOOL NIMYNIY NPXPNa
. a Ynvaxn
sing =—=——
c Rl
b THaxm )
cosqg =—=—— L L
c Rl
¢ a Smvawm
anq = —-=———
b a7y b
sina b T a8 1
tana = ; cota =—=———=
co a Ymvayn tana

a® +b? = c?

sin(90° — a) = cosa ; cos(90° — @) =sina o
90° — a
tan(90° — @) = cota ; cot(90° —a) = tana
sin(90° + @) = cosa ; cos(90° + @) = —sina
90° + @
tan(90° + @) = —cota ; cot(90°+ a) = —tana
sin(180° — a) = sina ; cos(180° — a) = —cosa 180°
tan(180° — ) = —tana ; cot(180° — &) = —cota —-a
sin(—a) = —sina ; cos(—a) = cosa
-
tan(—a) = —tana ; cot(—a) = —cota
sin2a = 2sinacosa
cos2a = cos’ @ —sin*a =1 —2sin‘a = 2a
=2costa—1
sin(a + f) =sinacosf +sinfcosa "
— a
cos(a + f) = cosacos B Fsinasinf tp

GOOL YN IPN NNIYN
y=mx+n - WD PN AXNWYN

A
SY TN NN @ TUND OV NN m = ﬁ =tana

Y PEOY PIANTIPINNR - .X-N DY DY WO
=(x, —x)% + (¥, — y)? : MNP >nW Y2 phn
GOOL n”121an

y=ax?+bx+c 10913790 NXNYN
19129, NO»NN NYI12190 AN a

Xnpmp = “34 : 01212790 NP
—btVb%-4ac

Xip=——F—— : DVYNVND NHDN
GOOL WNRPTa N1an
(ab)¢ = a‘h® abaf = ab*¢ :P3N PN

1

(ab)c = gbc ;5= a~b
a

;TN P2 DMaYN
1000 m (k) 12p

i (m) Y1

Tkm=1000m ; Ikg—IOOOgr
,Imm = Tooo™ NN -mmb

= — Yhl
1mg 10Oogr 0IM

1liter=1000cm3 Ba\vLp)
21p1 = 1000m3 = 1000liter 12

: NIV NYIY NNNY PHRINH NN IN MY
1lightyear = 9.4608 - 10°m
My

M
0 =< (N0 MPOY ;P = - TN MDY
A = — 70NN MPay

NNHRNN GON TIN) no\u nnonV,S,l
GOOL Y 12 nyn

|E<Is

Ax = Xy — X4 : NN DIPIN NYWN -PNYD
SN2 PO Q0N NYYY 150NN 9D TIN - 11T

AX X=Xy
p=—==1 : AP IN NYSHINN MIPNN

Attty
: AYIAP MIPNHA T MOYND DIPIHN
x(t) =x+ U(t - to)
YR MR NYRN YW NIPHNI DIPIHN 973 : DN
YPNNN XN NN DY WP DD
¢ 1P NI VAP MPIN YV NIPRI MMINN 9 -
DOPON
NI W AT ,PRYIN XN MV N NN NoWN -
IR XY MPNN NIY D)
TN NI PN N NNNK >APNN NOWN -
A —_
a= A—'t’ = % : DS N AP NXIND
2~ L1
;NP DYINDA NYINI NI MIND MPIN
v(t) = vy +a(t —ty)
9NN Y7 97772 £ AT TPINN NN Uy IWUNRD
(NYNNN
: NYAD AYINNS YNNI DI MIND DN

1
x(t) = xg + vo(t — to) + Ea(t —to)?

I 27772) to Y232 MIPNNM DIPMIN YN Vg I X TUND
(MYNNN NONNN



N-m?
k=9-10° C—'Z" HDIDNNA PIPWNN MIN Y1IP -

T2XWM INY DHYONRN YD DX PHT M NN M7 -
.Tan y»on OX

DYNTIIN DPNTIPI DNIYLN NAY P NN INOV -
STHRNY GO XN 2A72) WP .APAN 1781 DNIYON
.M5N NN DX2UNN 12W PRI, T -H N2 OP DY
TWND P27 DINSIN DIYOR NY NIY NN INOLN -
M7 (YIW IN D NNITY) THNI DIRED) DIVONT
INYN

GOOL "nwnn NTevn

F =qE : E>onwn nTwa XNNIN WON IY 939N MON
k

E = r—f :2NINN Y92 XNTIPI WON I8VPY NTYN

NTYN NN DAVNN N2 NTIPIDY WORNN PRIBD NI - T

NI 2NN NTIPIA DIPYN NTYN : DINONINDD NIPY

NNINA DNYVNN 9 DINPY NITYN DI HY MMV 01D

NP

NP .ININA NTYN AR PN DINDD : DTV OINP

MPAXY ORNNA YTV NTYN ONPY PIPUNn NTPIA NTYN

.DNpPN
GOOL DI 1N
:DPON, A TPINN LG TPNVWH , P TN WO MY

-2 -2 ,_¢

P - v’ g = s’ A - L

IR =L . now - S .9un no -V .qnaw ywonn 7o - Q
! _ c .

g = — = 88555 : P20 9W IVPINITI MIAPN

. & DY WX k Dy MNND1IN YD NXR DIVAY 100

¢ =E, s : PON DTV NVWYN TIT VWD

NOVYNN NVY RIN S .NAVYNY THRNY NTYWN D7 E|

NOLYNN NN PINY 1NN NLWNN DY NN KD NTYN DN -

95 777 QOYN NN DO PHX NTYN DAY MINNY

.N21N
¢r = ankQyy (DN PIN

90 NLWYN 71T GOV - P

.NOWNN MDY N NIWON WONRN 70 - Qi
NDOPN IN NTIY \IND NTD NYPY NTD HY 1TV

NP NN TPIIMN MIPNNN
AN NN MDY

: DYSINN IN DNIAP TN MPNN

w== nf = ?” (MY N1 DY MTN*)

Ao Y T (1/sec N XN TR MPTRN 81 f
0 192) ONPA MPNNY N MV P2 WPN

Y 2

|¥| = wR £ (12P YPRY NPT
2
a, = % = w’R : (2NN 197999) NMONITI NNIND

1 2I¥NN 197197 NINOND DIID

2

— v — 2
JE. = m<§> = m(w’R)

X1 P8 PYOY T DPX NOIWN TN ,D¥9NHINI -
NNOM wHRNWI X 8.9 IIIND Y 8 Divnn 1090
MN5N D190 Y 82 Doynn 10915 MNoN D1 Sy
(V2P MPNNN DTN NIV NYINI) DINRD NNV

IN (NP NI NYNN) NYIAP IOINX MPNNN YT DN -
MNPYY NV TIPIWNRN NXIRNN .TPPIVN NXIRD D) MY
P2 NYNN N9 NXIND 1D PPTI) YIT2 MPNNN TN

(v

A
ag = A_Z s DYNINND IN DVIAP NPPIWN NNIND Y
ZFg =mag :71’ (Y 8) 2wnn 1152 NiNon D190
2212 TN NMINNDD ONOY ASP : PTNT DNINN
a =22
Y;

: YSIND IN DWIAP NPTNT DNIND NIAY

(11292 MWD XTI DY MTNII)
912y 0)) NPOWNN NXINNY TITPNT DNIND 1P IWPN

ag = aR :(MNWN NYIND
: IR ITNT DXINNI 1T MYND INT NMPDN

w(t)=wy+a-(t—ty)
: DYIAP DPNNT DNINNI DT MIND TN

1
() = 0, + wy(t — t,) + Ea(t —t,)?
GOOL

Vam qpnn

GOOL nvm v Il pin - np et
F =md 0 S I pin

PN HIYPNY DIY I INOPY YPNIVNIY O] -
IF, = ma, , IF, = ma, :7m>>.7191

MY PINY MM DYIN NYY) DX 190N DY NPYII -
SV MXINND P2 IWPN NN PO 7NN .TINA G0 9IH

.DaNN
GOOL Dxap
F = —kAx : X9 DYV MO - P PN

(Al 2 03 Y200) 9PN YV M990 28010 MOINNN - Ax
NP MUY NN IDIN MON 9PN MIAP NI - k

00 71N 7'apnaninm
by
I
Ky
=1 m k =k +‘k9
kﬂ” ky ko ef f 1 2
GOOL NI nmay

E= ]i—? SNTIPI WON W 19D XN
1201 PRI NIN T AYONN 5D TO XN Q IWND -
NTI/NYPN

("3 WO 192) YON>TIN PN NI NTYN P -
NTI/NPOPN TINA NTYN PO NTID NPT NOOPA -
LDON NN PYIN

:NTAN MDANI NWON R DPTIA NN NTD DY DTV
YHNTI N2

ki;', r<R 791 YW Wwonn o XN QO
E= I‘?Q Y797 15190 PRI NN T
. T >R
-
;N9 NTI (NTNN) MDYY WOND 0 12 PN -
0 4mR3
247
E(r)=— (TAN) XNDYN 1YY 1TV

SV TNN DDA JYON MY — A nnn pnm -r
2NN

912y DI/NIN 29931 PN THIRNI) YINTI NTYWN PP -
.095u/avN WYon

Y 199 NYPN TINA DIRNN DY) NP YW NTY -
.N9OPY I N

N9 MHNA WL R DY TIA NIN 993 HY DTV
(OONTI NPT p DTNN

nkpr, r <R
E =< 27mR?
- p, r>R

E = 2mtko = i DNDPN NN YV 0TV

0
T T T T WONN MAN NN 0 TWURD
+o _Q
(0 = <) NI NLY NTNYY
YD THNNA NTYN NP -

‘L \L ‘L ‘L WON NIY NYINRNN NXIND)
(279 WYON NIAY NYIIN 29951 2PN

+o E=0 DN MY HY NTYN
D219N MY DY DINDIN
LE =4nks  DONY DNWNN VA 4tka NN
NI

—0 E=0
GOOL TNX "2nYN NTYa nyun

j= F oAt Q05 yS1m I ¥1ID Md ¥onw apnnn

: YNIDN M2 IX WIAP NI YSINY NTIAVN
W =F - AX = FAxcosa

PIYNY MO P2 ANV NN @ TR

NTI2Y YNIN IR (MPNND) NYNND THNN KW N -

1IN OVVD TIDN 1OY) DN NTIAYN ¥ XY 91N DN -

(NTay ysan

L 2
E, =-mv 1 DPVIP INVN
NPWH NV (D21WNRN MM H913) NYPI9N DTN

Wsp = AEy : IPVIP MINVNI
Uy = mgh :TDTIION NIININININ NIINND

D8IV NN DAN 121N INAY 11 90N Y nann 0t h
XN NPWN DIHNY DNV T21DN NID YSINY NTIAYN
W, = —AU, : MYTAION NIONINIVION
: (9P YV NININRD) MVDIRD NININIVIN NINVIND

TPLYPN NPINNN NIAY MYNNN : NMVOIR MYMINN
DY NNNYND NN YINT DY IRNYNY PO .NINDY)

%mlvf + %mzvzZ = %mluf + %mzuﬁ STPXNIND
1), 7292 (NPNYN) TON 71202 NVDIN MYNNNI
(TININ INNIYN TDYNIND MDY INNYA IR PHNND
v — v, = —(u; —u,)

VYNNI MINN TN DY DN : NV MYMIND
-9 NN YINN NDOY IRNWYN -

m Y, + my¥, = (m, + my))ud
MYNNNN INRS NOMWHNN MPINN NN - U
MYNNNN %95 TN D) DAV : YN
—9 N9 YINN NDOY INNWN -

(my + my))V = myid;, + myU,
NMYNINN XD DY X 11 YN THPVDIS MYDINN -
TPYINN NNV OPPNNY 91D KXY 19D INPVOON
AOND IMIWINNA
NDY NPVOYN NI JNW NMVINN NINOPY 29 MOV -
W NNNYN NN P Y 102 (NMYNINN DND) NPVLOY
.19 YINND
TPVDON MYNNN DYN DIIDN DIV : NN -
N2 PRI VDY XY NONY NI MYININNY ONONN
TINN NNDOW D) N2 WY MYNINNY .NIN N0V
PPVIYNY MLOON MYNINN_DONRNP
MY MM 13 (TN T9D3) HINYN NIVOIN MYINND
N2 PININRN DI DT NIPNI : ANNA 0NN TRY
N XY YN G I .NINNKD QNI YN YN
12 $3912¥ NYPNNI MVNINNN INKRD Y NNNN Y
YR Q0N

NYNN NI .NYIAP NIINND NYNN W IR TN NTYVN ON

E
a= % (N DNINDD 9T . TP0DYa
TIONY 22PN WON NIAY DTV NP DIRND PP -
YOV WON NIY NTYO

GOOL [ahla}ird)a)

GOOL NN N1an
0.53-107%m £ (NP2 VPN YN DIVN H T
1A =10"%m : DNVOIND NN’

€ -1 DIMVPYNI 71 -1 DINIVN) P -2 DINDN DMV
my, = m, = 1.67-10""kg :1I0NM N1ON NON
m, =9.1-10 kg : MVPIND NON
NI 1IVINON NONH 2000 29 TIVA VP 'PINN NON -

0IVINN MV, 2V NPPA )Y . PON DN
.DYONN NON NN DY

qe. = —16-107Y¢ : MVPYND WON
qp = 1.6-10"c  :11°02 TI9M NNY NOIAN WON
VLN T PR YID I9NPYNN MDD YAWID NI 11TVININ
19195 7PNY 29N 7N 9 3 HY Ysnwunn Jwonn
AIOPIRN IN PVIION JWON JY HnYY

Uy = %k(Ax)Z 9PN V2P NN k

( Al 2 Y2701 DMYa5) M0 2NN MIIRNN XN Ax
IO W) QNN DY VPN MINVND NN N9YIN NIIINRD
:NVPINONIVION NPINND DD

1 1

E=E,+U= EmvZ + mgh +Ek(Ax)Z
THT2IIN TPHNINIVION TN NIXRN NN NHIYI NV PHIVIL*
NPINX TIY NPND MDD MVNNON .PVOIRM
T DNPL PTI TIND 1T DAR NIINRINIVIID
Wye = AE W E; + Wye = Ef : XK NT12Y vown
NP NONNN2 NPSYIN NINND ON Ef IV E;
©39%2YN KON MINDN T DY NNWIY NN NN Wiy

.NOY NONNNN NTIPI PV TONNA
2V N2 MOWY NND

ARITEA
: NIVIVH
h=1(1-cos0)
NN NN - h
VIND TN - L
TINRO DN T - 6
.IPNNN

NIND : (Q) ©IN
SOPP TINN NINNN
NINNY DIND NS -
SV NTIAYY MY PHNNA
YNINY NTIAYN 13,1702 NIDMY) SVIPPN TIDNN N
Q=—-W, (355w N DY YOYPN TIDNN
PN NPWYNN DI INY DINN NN AWND 117 -

NN v nYYoN

9% NN MWW NTayn : (P) paon

P = % : YNINN PADN N WAP NI YW PADNIN
MY oM (W) Watt o0 paon Sv mv1movon nmnn
IV OPON N

: (Hp) 910 015 XN NADN NPNY

1Hp=746Watt

P=F-v : PODNY NADN NN
9NN MPNNA MON DY NIYPO NYON ¥ NNDNA -
YNINN POONY P R PN POOND DI NN NNOVN -
(V2P N

GOOL n2ayn nyun

AN DYYN DIYLNN PHINI -

GOOL N2 N - "2nwnin Ndn
F =kt 9P PN

r2
OONN YAPMINA XN -T

2P DPTIA ZHYNI NN XD TPDIYN NYNN
y ;AN DN
x=Rcos@ ; y=Rsinb
(MPINN DY NYPN THN) 17110
Y S S=R-A8
MPY NN DINO W -
3 DRONITIA TONN

~



IN DIYNA DYTIN DY DIPADNN TO XN 2aynn pavh
PADNY NNV DIYNN PADN DIPWN TN DY PIDNN
(TIONTN NONDI) M

GOOL MNP N

.NNN MNPN 19010 DY DIHIYN 1IN0 DINNND
DN DIVY NNV NNIXY DIDINY DX O .1
NDISNN DINSPY

LDAND MMV NIND NIV DNNNN DIDD .2
025591 95 DY MIYI IWN TY DNNN MNND UM
MNNWYN NN HAPIN DN MNNWA PO .DHvna
. DN NN RSN I 7NN

GOOL "2NWNn 2ayna m2xa
Pout
n=4- :MDN)

2N M8 -7
2IYN DPYIIVN D22>572 HSNN/PAMNN PIONN - Poye
(NY90N HY) ypwInn poonn - Py,

GOOL D2ap

WONN MY .(ONOIVIT IXPY INTINA THN WO X PN
WONN NAY FNYRIN PPYONY ININ 2PV NTIAYN )IVD
LINDN DY, ¥¥DNY0NN NIVWY 19PY NTIAYN YWIOYN

;NI 2IWINN DIYLN DYDY DY NIPNI

kq, kq, kq;
W=0+q,—+qs(—+—
q2 Tia 613(1,13 r23)

* **k
NN ONMYLN NT DI HY NPININN NN DIID) : 2 71T -
: DNYLN NVIYY DY NIPNI

k k k
_ 414> " 4143 " 4243
T12

w
GOOL

723
nmann NN DAt

T13

SPOIN TINA (MDD PPT INY IN) DARNND NTYN -
.NOYY TINN DY N1NY DI NAVN DY -

Yy LYNY VORNN TPOINN TINA S9N JWonn -
.PLLVYL a8N)NAYN

L(12P) PHNR TP9IMa HNINIVIAN -

INONIVIDN NN NDIRD ,YPIPY NN : DPIND

GOOL DMVR?XRT DMININ

AYON MRS 91950 YNWN 2957 NN Yap
NI 12 NNNN PAY HAPN Y WOLNN P2 DN NIN NP
NN

c=2
\%

: (91PN NN YAP HY NDIDIN NNDVD
.DPYNN MY Pannnn -V .29 v havpn - C
22PN MYN Yy Wwonn - Q

1-Farad = :Farad yn 9)y0pn myno -

‘Volt
2993 9aPY N TI LA MM YaP : DINIY) DIJAP IND
(MMY Yap) NMIMY " DY DR PIDY 57772

1-Coulomb

: DINMY 93P YV 11PN

monyapnmn-d .mY oo novw - A
GN)_PT0MNIN N3N P NN 91PN 1PN NN
(PYY S9N NNNIIN HAPN DY WLNI NN M NI DY
(N2 NN DNWN DX NIN) DIvNa AP THN XN 199
--11-- :2¥1n32 Yapn Y0

IWUND : 2I¥H3 PN WD HNINM 23PN 2T YT 1YY INND
Y TONN JYON MNRY INNN NXIN NPNRY Hap 07NN
Y 93P NNNN YR PO TOINN .NPYL XIP)
DT O XY 725 N3 A2, 1YY Y9N NNNY 79N
20V PN D XNINN YAPM DApn TIT
Cr=C,+C, :222pPN3 DYIAP NN
1) NNT O9IPN DY NNNNY NIN 22PN NDNY SNINN
(Mpwn Yapn Yy NNHN D)

95 5y DNYVHN DIDDY MY NPYN YaPN DY WYLNN -

.D93pn
1 1 1 o
—=—4 = ;M2 DYAP NDN
C c, G

1

NNT 0PN YD DY WYOLNNY NKIN NV NN SNINT
.(Opwn Yapn HYY yonn ox N
95 H¥ DXNNNN DIIDY MY DIPYN Yapn DY NNNN -
oYapn

1 1 1Q
U, = ;QV =-CV* = C 93P DIIND IV
: 93P NYYLY NHDN NYNINY NTIAYN

W =QV =20,
MVPYNYT IMN NDIDN ;93P DIVPINIT BMIMIN
NN N2V 1991 HAP2 NNNM NTYN AR NPVPN HIPD
52PN
C = £.Cy : PHX MOPYNIT IINA K9P YAP YW NP
IMN DNA0 1), PAN IDIN XON PN AP NN -
93N2Y TR D2 HY 51PN DR AWND ,0”PON O0aPY
.971P1n12 N NV DYYAP NN DY DIPINN 290 1IN
93P YV NYYL
: YV TONNI YA MIND WVNN NNNN-
t
V.(t) = Vo(1 — e7Rc)
t

qc(t) = CVo(1 — e7RT)
N9 Sv nnnn -V,
23wnn Mnn - R

v(t)
v

: 912 MYND DI -
Vo [1(2)

1) Yo p—e
R = — RC
R e

v V.(6) :22p YV NP9
0

MYND WONI NNNN
:NPYON TONNA It

Ve(t) = Vye we
t  qc(0) = CVye R

( Qo = CVyononninn Wonn ) nonnnn nnnn -V,
.YV NNT IO MOND DN -

T NTHY NINYY WYONT NN NI DI
: YNIIN IN VIAP DIT VN

NYNN P 295 ¥aP) DI PP YN PO NN 1
.D»2PNN DNYLNN

14=1C/1sec 7911 DN DI HY NPVLITIVON MTN -
.99 NN NLWN NXIN YWY Wonn 7o 1(t) Sv qna -
YN 9N ON .DNY NV N MW q(t) Sw qna -
q(t) =1 At +q, HahRPANL)
I =n,Aq.vy :DOND MPNN
N9 DTN DINIVPIRD 90N - N,

PIVPYHNND WON - g, POIRN SV TN NvY - A

TPYND DY NYSIND MPIN) NPNDN MPIN - Vg
(75ma

SV NYOVNN NIY MPNNN NN 3DNYND NIND MPDN
,ONTY) NN DIPND NYIID DIYNI TNR DIPNI NPV
.01 Y NPOTNN IRXIND N PYTN NAY MPNINN
NOYTY N NND MPNNI NI YNRYNN MIND NI
.N9NDN MNP NN

NYIND DIV IND MINYN 2N NTIAY YNIN NNHD NPN
20p15 ©2P0N G201 1N NPNN .(DINDNIYLNN DY

V =IR : DN PIN
2 MTINN - R oM o0m -1 ooy nm -V
.DY0INN 1O 12N NYYT VY MITINNNY TN : TN

l
: TAN N3N MTINDN MHN

(T2 DYWIY DNIYLRAIVY TITN) TN TIX -
LD NPT THINDN TR NVY , TN NVY - A
DINA N2 MITNY NN ,HNO MTINN - p

NIRDIVA NNNI NNVIANVIY
:DINVN TN DY MTINNN
l *

/\/\/\/V\/\i (Mnwnn)
TN DNDY TN - T
0VNY ONMN YV MM (V1P TITI)
&=V + Ir : ONTN XY NYDIDA DPTN NNNI NIRD
.N990N HYHOINDIOPNIN NNNN NIND - €
YA 0N -1 . mTINN - opTI NN -V
(R7) D9pWN MTNNNND DY OXPTN NNNY NIDN DNDN

&RT
Rr+1r
GOOL22yna 022212 padMm NN nhay

A
==
At

R:Zp

X

Rx)=p-—=rx
(x) P

TN TIX NI X IUND

Vcwp-rn = : DN NI

DMIPN,MLYAI) TTIAN IIN NIN PIVPINRIT AN -
DMVPONT DIMIN HY DI 12T VAN D25 NP
(0729n

N3 IDIND TYND ,DI2I9T W MOPINYT I9INI -
DN NTYN YDA DMIWINN DINTN WNYN NTYA

ST NTY
5¥2) PAR IINNY TNINT) IDND TIN NPWD 1TUN
L
E
E == (ML
Er

WON WY NTYN M, IINN TIN2 9pwn nTen - Ep

NDY) ONNON WONIN INNY NTY - Ey 90N Tina
DO MOPONT OTPN - & .(IIND DY DN TN
INDIVA OMPY IIND N NONY MDY TN 3P
WP (PN XHN) MVPINTN DTPNN NN DY -

£E=¢& & (NI
1 2

N S MOPINITN DTPHN NIN & = — = 8.85-°
4tk N-m

WNYNN N1DN 7Y X 2Rxavia nnn

V nnn nnn 1 yv q Won Dy nysanny nmayn
W=qV =20 (N7
T2 INNY OIND 1T Q TIWND

= Amt : YNINN N NP POON
At yarn nnna nysanne nmavn - W

IW=1J/1sec : LN 0 POON YY NPVLITIVON MTNN -
239 PADNY DY NNV PIDNY NIV NNDI
P=1V=I°R=V?/R
DININND DMV MNVYN 2559 DY 11D NURID PNIYD
STY P o210 (R oY)
?ayna o man

GOOL

+ NI T2 M) INONIVI9N 12 TN
T09 023 DN 1Y TN

: V2 DTN NN

D0 IWRD NWY) NV NN -
DNy O

I

Rr=R,+R,+R;+ -
OXNNNN DI MY NPYN TN DY NNNN -
Ve=Vi+V,+ V4
: 22PN O NN
DN DTN NNNN TYRD NWY) NV NN -

DN DPY MY 71P\’)ﬂ TN 0NN -
Ip=L+L+1+

WIN PON Y INN 1991 YN M XIN FNYNN NN
NIV YINUNN NN NYawna

smv? + Uy = Jmw? + Uy :IN NDY IRNWN
YNNN NO 7 NYNNNA DN MNP0 - vF / v;

DYNNN NO 7 N2NNNA ORIV MMINRN - Ur / U;

IN) DPNTIPI DNIYLN NIV DY TN I NIN

NIDN NYOYN Y31 SNTIPI WON DY TPHNINIVID 7PIVDINN

k

U= % S (MNONTIPI WON YW S90nwNn

1INDNA DNYLIN MDD NN DY XNY 20 WOV -

MNPYN DINNY NNV IDNPVNN MDD YNINY DTN

: (VI YONN INR) NOIWNN DY THPONINIVIGN IINI
Wispen ms = —AU

DOYNIN NVNINY NTIAY N LN PINY NWINTD NTIAYND

NSNS NTIAYN D NN 199 Y9PWNN MDD THD

N99) NIONINIVIAN MINNNRN NPWD MW 0NWNN

Ww\m oy = ~Weopunms = AU :(©WM

N ONONIDIAN WO NTNY TPINN NXIN 2NNV

TPINIRN 7NN 1D NO NIMIRY OVNND TPNPN

NDIDN NTIPIL PHNRINIVION

SNINIVIAN N2 NTIPID NNNIN ONTIPI WON Y IININD

U= qV : V.NID

3NN ONTIPI WON INVY HNISIVIAN NOSPND

V= VORI PRIN - T

-
TNN.[VI V9N 10 HNOXIVIAN HY NPVITHIVON MO
NP HOPIN DINY NI VIN

NTIPIL HNONVIAN NN AWNT TN DY : PNTININD
NN PO DI INPY HNONIVION NX I2ND N ININA
MTY NDNN LIV AN MHPO XIN NN .DTIP)
DMYaY Hax AV 2 1m01n , 00NN WIS ¢ DNN
NTIPIHNIXIVIF D HNIXIVIdN 1D T10 V 2 0) ymoNn
LDANNN (DXINIXIVID WI9N) NNH DY NIN
NIN/NTIAY DY NN - [eV] VIN NIVPIHND DTN
ININIVIN PNIVPONR DV NOININRN : INTY ,NTIAYD NN
1eV = 1.6 - 1071%] .05 PIVPYX 5 VIVS NN VIN 5
: NN DTV (NNNHN IN) DIININIVION WIAN

AV = —F - A% = —|E|IAJ?| cosa
DAN HNINIVIY DXINI IWND) INDIN M YW HNINIVIY
U(x) = —2mkox (M5 Yy
.MI9N DY TPNVWNN WONRN M - T

M9 PRInn - x

NAYN DY TIYY MY (TNN) M12P D919 ININIVIN
(DOX N5 NY)

2NN 992 T NTI HY INONIVIN

ka

kQ r <R 790 YW Wwonn 70 - Q

vy =4 R T MNTON OPTI - R
(7) - kQ

e TON 1IN PRIN —T

r=
r ' TN HNIKIVINY 27 1Y
.(12P) PN NYN IR ITON
TINGD T NTI NI NNTI : NVDTI HY INONIVION
LDAN HNOXIIAT 199V R = 0 )y
NN NIND : P9I VINA DYDTIN NV HY NN
T9MN DI WOLN) DMNY NPNY DNIY DITNINIVIAN
(DOHNONIVION NINNWN TY NIWY ThN
SV HNIKIVIAN NX NINRD ,NNITID POIN NN : DPIRD
L(NPT72 192) AN NPND PLIBN
NTIAYN) DHZY NN HY NIININIVI MIINN NN
: (N2YNN NMIY NYINTH
TNN DIYLHRN NN NANY MTIAYN DX DI : 1 7T -
) DAN NN NTIAYN ,NIYNRIN WONN NIAY IWN 7NN




I

_DAND NTYY DNMNNY 11 PON 2P DYDY \Inn -

57 5% 191 INNROW TINY D, T = RC 29X 1Y
YIDID PO DapN

GOOL YaM? 2n- »v1ann Man

GOOL 1vinn nTYn wnn -1anx pin
ZB"L.ALI- = Uolin 129NN PIN

2570 5Y ML 500 TIND DD NN - 2By AL;

0PN TIAYI 57972 HVNNN NTYN HY 150N apnn
DOYOP TIRY PNN N 922PNN 25910 DN DIV
TN NTYUN NN DI95Y VIV 7P 2IWONN DNIONNIN
.DYOPN

219002 MDN NLYN TIT 1YY DN TO - [
190N PIN Y DIPND
IN2) .(MIVPIDN PN PN DI DY) XNOPN P9)/N .1

IBy,AL; = B - 2@r -1 1 DY T2 510Y NN NN
V1227 NN IR NI (09H¥N DI OY) DI9X/0D .2
2By, AL; =B -1 1yos 5y

-1 1 yos Hya ¥1257 NI IRDY N2 INDIN NN L3
By AL; =B 21

GOOL D21 mvw a1 Dt kv 2n 2y N

: 2000 NN - PN PIN
.D977 >NV M5 NN 2WN5 1
(DY MOPIL PNVPI N99IN N NVIPHIVT TIT -

Fg = qvBsina NN 970N ,719)2 P Y70 777 -
T 99539 PO .NTYD MPNNN P2 TN NN o TWURD

ﬁB=qVX§

= LAY
B f 119929 > DY DNNY 20 1OV -
7, PO N2Y KIN NN NP -

B MO YW IWON NIY) 221N

(Tan prc
YANND DY 7TON IN TIONY NI -
DT MWYS PTY) NN
ANTPXN
vV M7NNA ¥IN M NON HYI q WON : PAN DTV DYNN
NYNN NYIY (MPINY THIRNDN) TRN YONN NTYI
mv

R= Y 1NN 2IYNN DT, 10N
UKD 1NN PNN IYNNN IR MNP THINND KXY V ON
(TP DINN OPTY N TYY 22010 7O DIvHN

mv sin o

{<

NYNN L 7782 90N H9wa AW 930 Dy 9190 Nion ST
F = BILsina N [ on
DI PPIY NTYN PA TP NN - o

NI PIN2 D P> T 59595 N8NY W MDD PO NN
POHNN (d] - P INY BTN PP IWND T2 WO HY
MPNNN NN

F _ wohl

: DY2APN DINON NV P TN DTN MO
L 2rd

09NN Pa pnn —d
DN 7NTI PP INMINI DD DN 712PWN NI -
D190 DMNYPO2

GOOL MXIYM " TIRG N

= B
TYUN PN TR MNTPNND NIPNN NN V CoS o
THINND NIN YD) NODINND TNHN : 200N NN NTIAY
A(nynnd

¢ = BLvsina 209 NTYWA YIN VIN IV PN
NN -1 O TIND L ,0m0 mydnmn NN v AUND
TVO MR P2 I

WOLN DY BN SVINNN NIDN DY 1D NIN NNIN NPPD
019N TINA PN

£ = — m
dt
¢B ZZBJ_'ASZBJ_S
.NOWN Y51 PR B, OX 1193 »wn )oNvn
223902 NNH NPN I HNINN NPRIN
NN DRI ST NN P PIND MYNNONI XYM 5772
YD PIN 95 RN NYON
QLY NPWY TINIA NN DI : X2 PN

:DTINS PN

[ VP IN I OV DND ]

/ T~

[ QUYN IR PTINT N¥D ] [ QUYN NX POPNT NN ]

I }

PPIOUNN NTY NN
0»pPN NTYI an

ININD Y00 NTY NN
OM»PN NTYN 2w NN

! |

TIN NEPY DTN PP NN RN
PR T2 993 %95 DNNNN NTYN

P=F-v-cosa :nynnaqn vy s5an nd v paon
NPNNY MO P2 INNRD @-1 9PN MPNND XN UV IWND

GOOL NN NTYN
© (rvx) 91 NN & 970 TINY NP D
I
= fo D9DPN N YW NTY
2Tr

27NN PNINN NN T IURD
PN YV NPONN OTPN  py = 4 - 1077 N /A?
: (07120 ) P> P Y53 aY NTYWN IO-

I3 ™ B

(A

N N - A1
: XIND VTD DY VNN NTYN
SOMININ NONN -
LN R
RIDAYAT

NN PONY M) -
YONNN NTYN
9PN 7
NITITIO THIND)
UKD (YPIPD)
OYTTIN 57712
570 AN PA
Dapnn
$I9DIN DD YV DTV

19 INMYY PNR NTYN 900N TIina

200N TN - L 59100 omadon 1aon - N

SV TN NPHYY DINDDN 790N DI PTHIND 1) -
L :9%90N
DI NI MYANRD TN 3NN Y9397 1o -
TYUN PO DTN

am
22pn
19y
N"NTa

NI
B = k™
L

N
n=-—



	פונקציות טריגונומטריות  GOOL
	משוואת הקו הישר   GOOL
	הפרבולה    GOOL
	מבוא פיזיקאלי   GOOL
	תנועה בקו ישר   GOOL
	וקטורים    GOOL
	נפילה חופשית וזריקה אנכית GOOL
	תנועה במישור - בליסטית   GOOL
	תנועה יחסית    GOOL
	דינמיקה – חוק I ו- III של ניוטון GOOL
	דינמיקה – חוק II של ניוטון  GOOL
	קפיצים    GOOL
	עבודה ואנרגיה   GOOL
	תנועה מעגלית   GOOL
	מתקף ותנע   GOOL
	מבנה החומר   GOOL
	הכוח החשמלי - חוק קולון   GOOL
	השדה החשמלי    GOOL
	חוק גאוס    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
	קבלים    GOOL
	הכוח המגנטי -חוק לורנץ  GOOL
	השדה המגנטי   GOOL
	חוק אמפר – המשך השדה המגנטי GOOL
	כוח על תיל נושא זרם ובין שני תילים  GOOL
	חוק פארדיי והשראות  GOOL

