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



V,x}_:,_(laFZ 6F9)A+(6Fr aFZ)§+
“\roe "oz "6z " or

i a(I'Fe) 6F
r Jar a0
1

. 0F,\ .
rsin g a(p( 6sin®) —55° a6 Tt

1( (rF,) - aFf)é+1 (r-Fo) |3
or~ ¢ r\sing 96 or Tl [@
X VY 0Y O MM Z-N PYOY @ HNNY 29 1V (%)

:(*) DPNTOa

VxF=

GOOL (TAX TnN'n) "W 1pa nyn
dx B
V) = i X : VI MININ
- Ax Xf—=Xi
vV=—= : DYNIIN MDA
at T tpt;
_dv _ . d*x _ .
A = PP v = Pl X : TPV NNIND
- Av V=V
a=—=-— : NYNINND NNIND
at tp—t;

x(t) = [v(t)dt
v(t) =fa(t) dt

INY (M2)12) 792) DNDN R MYYY TWIR HNOIND NN -
(M523 DY) ONON IN MNP POINY PN
7253 NP AYINDA YIT2 MYND MDD DIPMN

x(t) = xg + vg - i:+§at2 s v(t) = v+ at
: (NINWN NNINNA D)) DIXPNN TN NNNKY DINVY
P332 MZND MPNNN DY MXPNON G0 NNNHN NLWN -
Y5 AWINN YOI PND NNN NLY IYRD ,PNYNY TNV
(777N DX DDIAPN INOIPNI ININ DXAYNN D)
NV 1T MONI NXINND DY §NY INNHD NLYN -
099U 2WINNY YA PKY NNNHD NVY) NP NPWH

: D9 OIVP

z z
COSP =—=———r
roox?+y?+ 22
dl = dr/rsinepdl /rde
ds = r2sinpdfde (112 navyn)
dv = r2sinpdfdedr(nay mnTo noYp / 89N N1I)

s TPINN/NNVYN/NIN) MIPAY
M M
Z.a==
s 1

ann TN nov Ny on V, S, 1

$N9PNVYN/IINN MINDIDVIPAPN NN VININ

dm = Adl/ods/pdv

;o=

p:

M
14

GOOL :(TPM N2M1T) ANIN2 NN
F=xX+yy+z2 : DIPPHN NP
AP=7 -7 : PIYDN MO
D= % : (velocity) nySmmnn N11NNn NV
V= E : (velocity) 1oYxMn MIPNND NV

bbvnb POUN NI RN NIYIIN MIPNNN NOPI -
d= 2‘—1: : NYNNHND NXIRDND NV

a(t) = & : YN DNNND NVPY

S, ds
.-r\'rn m SN, 7] = e (Speed) M1 0NN YT

Ly () PN XPND (TP I1T) )10 DNNWN

N2 .NYINA NN DY DIHDNN NIN MINPNAN DY VIVID

VI3 MINWN TITA NIYXNINI IRNWHIN DX NIDO

() 2 NASM X(2) PSPNAIN

_ dl L @v
= N = — D

[ del = T t=TGp ¥ DRWnONNN

POYNY NXIRNN HY 279N XN NIPIVNN NIRNN -

YO DT NN P MVH N (15010 IN) MPNINY

d, =d—d; : Y9N NYIND

|axv|

ld,) = 1d | ==
THIRNIY NRINNN DY 2557300 NN TPHNNDINN NINN -
DYV PP NN P NIV RO (DI1DDND IN) MPIND

[v]?
== :NPMINPY DPTY

| @nl
GOOL (2222 'v17v) N'oN nNyun

12 Q12 DN 1 91 HY DXINDN MIPDND 0PN
N2=T1 =12, V12=V1 =V, Q12 =041 — Q4

ST99)2 N D95 wHInwn AWaN Har NNV INDMN

: DNVPY DIYIND VIDIY- NIV NVOY

DN 7 -1 7 DNVPIN N VLI TPUNY PN .1

5T1N) 927N NNININ TIXNININM 29D NIVYNIND

[(On5w YoM

7 MOPIN NYPA NINN YW DIPY THUNY PN .2

299 NN YV MYRINN T , NOPIN NN VLW .3

HY YNIN DY VI 1Y UNINY TI) 93N OMNMIN

.7 MoPIN

.D0NN DX NVPIN NN NN KNP NIV DY) .4

0 Nalx

vymMp/nTavn
H(DVYNVNN IND 959) DIPDIPD LAVYN

MOYPTINP WY —dl/ds/dv
GOOL DMmvu@A
: DY PO
i A Ay = |/T| cos @
4, i/ Ay, = 4] sin6
g I
it . |4] = /A§+A§
i I
> a
<~ ¥ tmé= A—y

X
ad = (ady, ady) :19poa Y93
: 1199590 INIAD DYITT ONV_: NIIPO NI9ON
A-B=A,-By+A,-B, = |A| . |B|~cosa
DMNMOPIN PATOM -
L(MLPY XD VPO PN NN NN NN -
Y125 777 1T, NDANNND DXINNND DI NVPY 2 NP9 -
LDY99INN DINVPI OND
: Y12592 DNYHYM DIND DHXNID

GOOL VNNN X1an
. a Ynvaxn
s =—=——
c an
b THasm c a
cosqg =—=——
Cc e
¢ a  Smnvasm
anaq¢ = —-=——
b a7y b
sina b THawm 1
tana = ; ot =—=——=
co SMmyay)  tana
a’ + b? = c?
sin(90° — a) = cosa ; cos(90° — a) = sina
90° —
tan(90° — a) = cota ; cot(90° — @) =tana
sin(90° + @) = cosa ; cos(90° + a) = —sina
90+ a
tan(90° + a) = —cota ; cot(90° + a) = —tana
sin(180° — @) = sina ; cos(180° — @) = —cosa 180°
tan(180° — @) = —tana ; cot(180° —a) = —cota —-a
sin(—a) = —sina ; cos(—a) = cosa
—a
tan(—a) = —tana ; cot(—a) = —cota
sin2a = 2sina cosa
cos2a =cos’a —sinfa =1—2sin‘a = 2x
=2cos’a—1
sin(a + f) =sinacosff +sinfcosa
— atp
cos(a + ) = cosacos f§ Fsinasinf

;PPN HY W19 D199
aiﬂ) (a?ﬂ)
cos
2 2
)eos (“55)
cos (—
(at+p\  ja—p
cosa—cosﬂzZsm( > )sm( >

: DPIVINNIV MWD NIND

sina +sinf = Zsin(

a+
cosa +cosf =2cos(

A (B+C)=4-B+4-C
> 2 =2 [ — -2
(A+B) =|A| +24-B +|B|
cosq = 2BtBy 4B :DNVPY IV P M
o lAlEl |4[-|B|
A= I%I DTN NOPY
s DTN DWITwa oM
O=p=m
0=60<=2n
A
tanf = -~

X

, A A
AZ + A +AZ cosq)=ﬁ=7Z
/A§+A§+A§

Ay = |A|sing ; A, = |4|cosp D31 DYV -
x = |A|singcos6 ; A, = |A|singsind

TPMLPY Y9N

: NVIDIVT DY NYIIIN NN MWYD 1 177 -

x vy z
A) X E = |x Ay A,
B, B, B,

: 719 NN DTV Y 2 7T -
: NI 199907 TN

11 P 99595 NP
Ai
E‘ +
‘-' \,
, &7 2
AxB

1P T DY DNNY 29 MY -
MNAY 57INNY NTPR MVYYY DIP ,TPONNYN NMINNI -

ITINND NN
|7f _ 6f 2 3f}7 + 6f 2 :NPIVIPI LINITI
- a_f A1 af 6f 2 .

Vf= g;r - f’f 0 +af oy (NP0 VINTN
Vi =t ome 260 T70,@  :)nrmma
;NP2 (Rot/Curl) 1o
11X ¥y Zj
Y P a o0 0
XF=|0=- o= o=
dx Jdy 0z
E F F
a

(NP

X, = a+2nk . .

X, = —a+ 2k sinx = sina
X, = a+2nk

X, = —a + 21k COSX = cosa
x =a+mnk tanx = tana

: D97I0PN) M
1119991 YW NN -

y() = f)g() = y'(x) = f(0g() + f()g'(x)
NID X ) X DY TDSPNI NN Y DX : NIV 993 -

dy dy dx

_—= = — . >

ot ax ac IN OV INPNI
d (1 1 d, .

—(—) =—=; —(sinx) = cosx : ML M -
oliix x x2 7 dx 4 _
= = —gj . L oxy = px

= (cos x) sinx ; — (e =e

d 1

= (n() =~
5 NI YSIN ,NITND NN NIW NI TNV -
PXPNON GNO ANNN NLYA NN N DXPNAN 1Y
9M0PNN INSIND W1IP DIV -DNDN KD TNOVIN
:9NLVYNN HY INIINT MDIY DIDIN -DNDN D NVIN

le+1 an+1

=n+1_n+1

(1,6, z) : A5 MurTIRIP
x=rcosf
y=rsint

Z=2z

r= iy

> tanf =2
v

=dr/rd6(nyav)/dz
ds = rdrd0(npo>1) /rd0dz(Np1 ™93 noop) /drdz
dv = rd@drdz(uy 99 NP IN NN 93)
(1,6, @) :IPNTI MOPTINP
Z=TcCcosq@
x =rsingcosf
y=rsingsind

v r= '|X2+y2+22

tan _Y
x




GOOL ninvn nvn

oW NORNY 3 NAY NI N9 T F = md nnonn

> d
JF d—’: 2V PIN HY AN HHHIN MDY NIY) .MINWN
: DN DXVAAY DN NYINY NIITD NNDI

S dv | dm

ZFext = M(t)a‘l‘ 171‘(31E
NS 92N IWND 121N)) NVIYAN AP NN (Z—T IWUND
(N5 923 1IN ONX IOV QNN

1993 IINN DN) 9NY DN VIV WNINT MMV - Ty
(1250 NPNY NN NI IN NNDNNX

DMNYNN MNDN DI NINON - ext

9972, @ - v, X IR NYDION IRNYN - NPNHN ARNYN
.MINON NRNVHNNI NN DN

TPYN WD QONY NYIAPN MPNNN - 179999 MIPPN
(DAND MY NNIND) .27 AT INND

1911 TIN 9199 9Y INY 773 MD - DPIVD MO

13,, = —6mnRV TNTON OVTI -R SN mydns -n

272197 MDY TION MPI 51102 G0 DY I : NN M
Fy=pVg

410 N9 NN V-1 510N Mvday N1 pp TWND

GOOL NN NTMay

c? = a? + b% — 2abcos(y)
A(U9wWNa YoN 55 NPNY NDIDY) ¢ VoSN D M — Y
: (DWWNN MND J39) DIDDN LIVYN
a b c

sina ~ sinf~ siny
a S OMN a,b o MmN f,cyvsn Smmmmny

GOOL non mIn
> r+m,T;
Ry = DA 10NN 197 DD
e m1+m2

X 29999 NHNTY, 79912 2397 5D NN OWAY 1M
myx; + m,x,

X,
e m, +m,
> m T +m, V.
Vo, = ——= : 71D 3970 MPIN
S my+m,
> m,d;+m,a
Ao = ——22 10NN 170 NXIND
e my+m,

.NNNNA N2YWHRHD NMIRNDLN DXAN NWND TN NIY

NDN 197D DWW : (DPNTIPI XY) DINVWP DI 190N

10NN O P2

1999 DY RINN 9NN YWY NON 190 NWYI : N BY 9N

DOV NN DY NONN AWRD NN YW NON

: DPNNONN NMIMDA P NNMYN NONN I7D NXINND
IFex = magy,

(NYNNN2 NNN2 NDNN 1D79)) DMNN MNID PN DX

19D NDOY” MWYD 113 .INWI NONN 1570 DIPN IN

ANMYN9Y PO NONNNA ININ AWNY -71ON

:9VINI YHRNWI DI 1) DY NON 1570 NI Dava

Xem = f xdm
DOPNNN NIANAIONDN dm DWNI, Z-1y 2D 5D
GOOL ma vinin
T=%xF 1M1 VIV

9119 NAY NTIPID TY PN NIPY NOPI KN 7 TUND
IN NVIPHIVT MYNNNI NYAINN NN AYNT 1NN) MON
(NP 97 MysNNa

17| = |#I|F| sina = |F|r, : DINNN YT
M9 TINDN 7 W 39N KN 7 TURD
27120 999 IN PR P 595295 D
(r"an) »nmr7 yin

: V12P N5 YY nay
W =F - A7 = |F| - |A7] - cosa = FAx + F,Ay + F,Az
PIYNY MDD P2 IND NN & VRO
NDARNNA (NYNND) PNYNY THNNY MO DY NTIAYN -
TIDONN DY NTIAYN §99) NTIAY PN IN TT ND 90N DN -
(DAN THIN NN PVLON
1 PVIP NNDIIND NIND NTIAYN 12 WPN
G0N Yy DoAY MMN 93 S nMavn Wsp = AE),
1
TOVPP PINN E), = EmvZ
:9WN MO
N, 999013 NNTN NN YN M Y8Ry NNy -

.YNNN YW 0POMN NYNNNN NTIPIL P YN
NDANNN MO DYONI NTIAYN -

W, = -AU (W T TIUNIKIVID Y MR W W -
Uy = mgh : TPTIIN NPONONIVION TPININD
Ugp = Jka? : TPOVDYNN NIINOXIVIAN TPININD

NP Y1 £ -1 197 2801 NOPN MDIRNNN X TWND
DPYN MM TIY NPD 091 Ugy -1 Ug -n NN -
NPHRINIVIA NIYIN TIY PN DN

E=E,+U : P99 (MPININ) NINN
.Y NINMPY NPINONIVIAN NPININD D 0190 - U
E; + Wyc = Er (AN NTIAY VIVYN
01NN XON MMODN 93 Sv NTavn Wy

$TPIIND NIV PN
NI NIMON HY NTIAYN IN) DINWH MNDN I OX

NIIWI NP9 MIXNINRN IN (DONRD NIV DMINWN

;N
MPN YINN - P90 YY DIPIHN NOPY NN - 7
389 VNN AN AWNY 1003 IW? 1P YN 91 N
|L| = mvd
PRI Nt d VRO
DDVPOND
VN —v

N 12 PN

: M VININY
DTN YIND Y PIN

AW SN YINN IN Y, Topr = 0 OX

220 DANNDHY DX NIIWN ,NANIWN NYNN DY N
L =7cm X Pem. + Lem. 1999 NON 1M
NONN 1990 SYOIMN WINN M 7o, X Pem, TN
NN 95 NON NN DY NONNY INTIPI 9N NI IR

MDD ,NONN ¥ NIIWNY DN OITIN WINN L p )
NTIPIA YIN NNKY DN NIIYNI DIONN DY )INN O
.NONN N

: (NPI) MDY

XY MY T WO WIND

SV NI NI . Z PN 30 AIN0NY
M2 VIV NN N NN N3N I
.N2yNN DY SNav

GOOL

nviva nninan nyun

GOOL m2xn pavn
w
ave = a7 : YNIIN PavN

AW = o | 2[-
P ====F 5=|F||¥|cosa
dt S
QNN PN XN T -1 90N 9y Syew non - F

= Your _ Pt ;MY

. Ein Pin

n -y NOIYNN T DY H¥NNIN PHNN AR PN out IWND
YPYINY NN DI NN PINND

: V)0 PAON

—k(x — xy) = m¥ :DYNNN IRNVN
.ONWYs oA oyiaponm- k
ID50 N 22PN NPNY D1V NIAP - X,

SINK MNWN IN DMNT D) NN DI INWYD NN - x
MINWNN YW NNIY NN - X

.k 2395 010 nynb avn

x(t) = Acos(wt + @) + x, :INIVAN NN
ZE =0 mwnmpin 5pwnn mw nnp - x,
.OPWNN MMVN YINRDIOPNN PRINN,NTIVIDINN - A

GOOL Vam qpnn
p=mv 19N YW ¥Inn

- d D

F = d—’t’ :NOPI DY NIV PIND AN YDON MDD
j= f Fdt ;M2 YV qpnnn

T2 MOND NN HY 92 INNN DLV NN GPNNN
MON HY G NNNN NLYN NIV NTIAYN DY Y2920 KY)
{2y M5N>
219V YIN OYO NV G0 DY SNAW 15N GPnnn

]213 = Aﬁ
NN Yy DMNXINN NMINION DIID O : YINN NIV PIN
WY NOIYNN YW H9ION YINN IX DIRNND D)
m ¥, + my¥, = my; + mytd, N YN NNOVN
LTI932 N 9IY VIV NNDNN NXR DXV I T2
NRNVNY PO MHINR NPV D) ¥ : DPVOINR MYINN
mv? + myv? = myu? + myu . PNNWHN NN WINN
DRNYNN DIPNA INX (TAX THH2) PNIN MYNINNN OX
v+ u=v, +u, : DIV TN NIRD DY
DM OHYI BN NIV P PNIN NY MVOIN MYNINN
P2 PN 1 MYIINNN 399 NNINA BINNND TN INY
YN 90 NN MYNNNN MINK NP
NN PTNY DY) DXANN NIYW) MVDYY MYINN
myvy + myv, = (my + my)u :(MYNINNN
NN MY NPNY 21D KD NPOLDYH MYNNNI
DY PN NPVOIN XIY NPVDIA XY Y NMIWIND
N DY PN DTN DY) KD DN PN
MYNNNN DY TN NMIVINNN 2172 : MNP NIWIND
SV (PNNN) NYSWNN AKX NPIINY 1112 199) NP TIRD
72797 M5 OYIP MM

U~y
e= P :NMIPN DTPN
ND TN NINWI Y NN INY M INPY 955,150 2
.PVOYA 0 -) MVLOINI 1 NV .NNI NYTY 1NN
DYT3 DNINN NYI9 DN YIN NDOY NIY NMVIND
NPYM IZY GPNNN NN AWN ININ NI XY IN TIND
YVIPN TIDPNN DI GOV .TIN NXIIND NIIWNN DV YINa
12 D) AWNNN DNIND MAPYL DITY TIND NPNY 91>

GOOL oXxqap
F=—k(x— :X9P YW MOD — P Pin
Xo)
2197 9PN 1AW DIPINN Xg -1 TN DIPID NIN X TUND

qLa AN apnannn

#oq
I
Ky
=—+4+— =
ker ki kg Kepp = ky + ks

GOOL (M1ap ©1T2) N2ayn nyn
S=460-R : PDVN DYNNA 71N

NN 2PV NYPN TN KON TI9IPNR IYNNA T -

VNI NP DINY TN IN TN N»Y RN 40 Diyna
1DINTI NNIN DINY

das
v(t) = e : (speed) TPYN NNPN MNP KTV
2I¥10 PIUN THN MPNNN PPI-
dae 21
w=—=2nf == :TPIPNT MPIN
dt T

NYNNA P DTN OM MNON a3 - T, M Tnn -f

(72P MYPNNN TN NP YN

v =wR : PIOMY INPN MIPDND 1 WP
_vV_ 2

aGr=rT=w R

: (9VPN 1991H2) MYNITI NNIND

‘VZ
2 Foyynn vy = m—= mw’R 20N 19709 MMON
dw

a = :PTONT NNIND
dat -

d|p
ag = d'—tl = aR: (DINP XY NYNNI PNNPOWN DNINN

h=R(1—cosB) :9IN Y03 NIANVN
23901 7PNNNN Y719 B - h WK -
2NPIVINN MO

. 9NN NXIND PP -

YIN NIM NPT NI NI OINDIVINN NNV 2D IOV -

NN HY TPZIYN YN DY NNY MOINDN TITN
GNY PN 1IN MYINONN NNKA .NIIWHN DY 22INOHN

PONTI NNIND
¥r=RcosOX+Rsin0y : DIPYIN NVPY

V=0 X7 : DM WNPN MPNND P2 29992 Wpn
: PIIMN NNINNY NIPOWNN NNINND 122 199N WPn
&9 =axr

E. = mw’R

-

GOOL nM%na MurTINIP
x=rcosf ; y=rsinb
— 2 2 . Y
r=,x%*+y%; tanf i
F=cosO0X+sin8y; 6 =—sinBx+cosOy
F=xX+yy=rf; 3=7f+1r00
2

i = (# —r62)¢ + (276 +16)0
GOOL o'N1 TN NIN1D

IISIND XYY ADINA TWNRD P DXDIN NMITH ND
NIYN) NNINNA XY NANN DN L (MIONONIPN KXY NOIYN)
NN NYNN NON KDY DTN NIMI PR (NMININIPN
: DNIND N8N NN NIV NIV YW HWN PIND

—m3, + ZF gy = M3
19189 DN 9NN NXIND NN 3
D) DA , DMK DYV 3 WY MMD 0N ZF mmmn
.NTAYNN NN
QNN NON NN M IWND NMTHN M7 NN 7 —md,”

S9INA NXIND NN 30 =) 77000
22INDN NMN HY NIPNA DXADNN DINYITH MINON
: AP TPINT MIPNNI

F = mw?r? $9N9IVIND MDD
F=-moux(@Xx7) 595 INY NN N
F. = —-2m& X v’ (DINNP MO

(9NN YV XDY) NN HYW NIN W MNNDNN XNWA TWNRD
N9INY DM N MV - B
AN YY DPPN NP - 7

GOOL Nnax N121 1 N1d

F=—ki :IINDN MO NN I MO
ANWYI I1IP NP K- G0N MDAN 8o B AU




D17 0221577 MY NIV NPINDI NN YW NIPHa

T2 a’
(;) T Gmi+m2)
p=ymv ; E=ymc? :DPMDN? PIVNI YIN

AWND N8I YNIAY GON TPNND PYIY NP Y DTN -

MY NPONONIPN MW P2 72YN0 K2 WINN NN
$1MIADN NINNDI

E? = [plc? + mic* ; |p| = m.mc
E, = mc? $ 0NN MINN
E,=E—E,=mc*(y —1) : IPVYP MINVN
,NLI9) DON N NNNBN NON DIHNIDN DOPOIPIN NaY
E =|plc =hv : N TPVYPN PPININM (1O
N9 ap h = 6.626 - 1073 - s -y MPITAIN NONV
$TPINNM YIND DY MINNNIDIIV
E =¥o(E = opx) 5 Dx = Yo(bx — Vo E/c?)
Py =Dy 5 Pz =Dz
(px, Dy Pzé) : DN WIN NP

: DIND MIIWN Y92 NNT (AN DIN)NVPIN DT
2

= const

: N INONN

E
2 2 2
Px +py+pz_ (?)
UND TAN QNN AN DY NIIWN 1Y D) N2 NNONN -
N9YNN 9 HY INRM MINN DN 7PINNM YINN
m?2c? NN AP PO My -

NOIP N
VY9 NYNAN INNKY ,NNNNA KXMIN DIVNI YN )1V

INWYN NOVIN DY NYINN NI PIVPIR

B |NLPR

- 1219 |1vIa )

Y Jore
VAV AP ()] —-)* -

HIJ

Ly - Unan INN? 1019

1 1

1
1—cosf
mecz( )

Y9N 2297 PNV NINN - E),

YN MINN PNV NOIDN - E}',

MIVPYN NON - M,

Y97 NYID DN NVIdN DY NYNNN TONT - 6

leV = 1.60 x 1077 : V9N MIVPINND NP
:DPYINY DANN NON NN

m,| =~ 8.19 X 107**J(= 511keV)
mp| = 1.50 X 1077 (= 938MeV))
Myranium = 3-55 X 1078 (= 225GeV)
% -5 D9 HY NN HY MTNN NN DIWID D) 1) -
.C 2 PYNY MM P NN (19DNHN) MNON I
GOOL nwia mon

QR

DINNNIN DN HY VNN NTIPID MYNINND DY NINON
L(MPONINIPN) MNY DINY MOIYNI

:MON% NNNA TID> NIMNIPY

NPHNONIPND MDIWNN HI2 DT NPV PPN -

2 M2Y0 DXawa THN PINIPN NN -

LDINMN MOIWN Y2 NN NYIAP MR MPIN -
RN MPNNN TN IN YNNI 51 IOX N N -
LDINMT MOIWN P2 NINY I NTTH L, IRIN .DIPNNA
(X,y,Z :0¥TN22) DY NOPTNNIPY TN N -
INNIDIT0 NIYY

1 1 Vo
109 PN Y,

: 19301 ©IPYNY IND NONNNADIIY

X'=Vo(x—vot);y'=y;2'=2
v, 1 1

r_ 0 X _lio _ _
t _yo(t_? ;3—?;]/0——@— -p

:DON) NVPI

c
: DI0N NINNNIDIIV
x=y0(x +v0t);y =Yy;zZ =12

VoX

t=vy, |t +

.D¥272PN NPNY B2AMNH MOIWNN HY D PN -

TN MPURINY AN t =t =0 yota -
: TPNNYN NIWHN
NN NYM) NAXIN YININKM N2 NIWN

GMm

ur)=- : 72190 M2 YW MIININIVION NOIIND
MMODY YW 1YY NN NN TINND DY 130 N8N
U(r) = —% : D IMIN DXPYIY DINIYS N2 DIV

a = GMm 72790 M2y INYHI ¥1Ip @ IWND

__ Ty )
r(0) = PEy— : 72190 MDY NNN N YV N1YoNN

L2 2EL?
YNNI NNE | 1y = poell e= |1+ T’ IUND

A0 RN LA qnn bw no5on
:DMIPN 3-H NPYNNN 290NN NNN

AN INWND Y M MIpNa. € = 0 Yyn 1 nIpn

GM :
v= /7 W 9IP T -5 mon

0 <e<1noaHN:2nIpn
DDYHNN YTPINNG TANI RY¥NI NN NPH -

V(Tmin) = Vmax 5 V(fnax) = Vmin
7310 TN DY MYNNNI NMPNNN KRNI D772 -

_ T _ T . _ Tmax ~"min
Tmin = 770 7 Tmax =77, 5 €=
a= TmintTmax — 7o — _a . b= 7o
2 1-g2 2E '’ Vi-g?
S =mab :TDDYONN NOLVY -

(e =19wNRd21N9279) € = 1 N9H13190 : 3 NIPN
V(Tmin) = Vimax

- VYN MPIN

WIND NYIINVTN NN

NOPNY

2GM

Vescape = r

: TPDVPIN NVININIVIY MIMN
2P 719N TONONIVID INND JNAY NPYIL

M5N 9NN YW NY9IGN TININN X DIWIY 1%
1

E = ;mr‘Z + Uesr(r) 1251 r Mnwna
LZ
Uepr(r) = .= + U(r) JIUND
a
Uepp My NN RN XV U(1) = — -y
Uppr @)
.
| E>0
T hylenlslh!
| (E = 0 nav n21219)
. 5
\ E<O
NoaN
E= U“ffmm

n'2aun nuin

230 N5Y 2915 95 HY DYDNN NN :199p YV 1 Pin
TPING THNI NRYNI WHRYNY ,NOON NI wHIwn
2515 NN 2NNV PN : DNYN DNVYND PIN - 2 PIND
DMV DXNLY NN (DIPPN DYTI) WHWN BY NN
DN ON DIY TIHNY )M TOY 72yn .MV DXPNINI
3P 1930 PON NLYN HY DN DNY KD

Si S5 St

At, At, T
PN OINA - a/b, NOPORN Y NVY - S¢ = Tab
MDY -T |, NOPINN DY NIWN/AYRIN

UK T

1199 3 PN
TPV 21000 non - M

2T
@ = 2mf =5 PPM MY - @
NS - @
1117192 DINIAPN INOIN

NSNY IN IRNVNIY MAPNN MY R¥NY IWIN - X,
LDAND MY NMIMODN DIIDN IMN

k X OTPNN HY
w = _——= _—
m X oTpnn ov

%(0) -1 x(0) NoNNN NN DONNM @, A

Vmax = WA $IPINDOPINN MPNINY NNV

1 . 1 1
E = ;mx2 + Ek(x — %)t = ;mAZ : OYVND
TAT DMIN AYND JWINY NYIAP NIDIIN MIINVND -
TIVDININD
L, TPUNINIVIAY NPVPPN TINND P2 TINRN XN -
IPYN MPYI MOVIPN MNNPL 'OPN MITNINIIN

GOOL Niv1NN NN Nyn
F=-iv :TNNNN 1DIA NID GO 9PN MDY o1

MIAP A N MmN —v
74+Tz+wiz=0 :YNNN DNNYR

Z=x—%g, F=£,w§—k
,{.2‘
] ¢

= —IwNd
2 2
z(t) = e'gt Ae\l(g) -oit | Be\l(g) -wt

:DIPN NVIVYY PHNNN IRNWYNN 1IN
r
3> @ 2NN - () Dpn
r
2 5 = wp 2099 No - U 1YpR

TN N
z(t) =(A+B-t) e ot
NN TR0 O PPwn nrwd 77900 120 N

fL

g < wg YN YO - (1) mpn

r 2
z(t) = Ae 2' cos(@t + @) ; @ = |wi — (5)

2—({) N, 0T mz'nm W
A
A

JTUnN M

GOOL nx21xn Naoinn nanin nyan

:INNN_XINND MO GO JOINM 9PN MDY qoNa
F(t) = F, sin(2¢)
onYod owap Fy - (2
:IYNND ANNVN
:DYNNND AXIWN NIND
x(t) = A(QD) sin(2t + @) + Xoyyn (1)
DI TN NYNN IY PNININ NI - Xpypymn ()
... DMIPNN NVLYY PHNNNHY
2NMINN PINN NN NI (27 193 INND) THY 2811 -
Fo
AQ) = L
\/(woz —02)2 + 202

in(@) L2
sin =
\/(woz —02)2 41202
A(£2) 7 nay xoNHPN NN SY MPTNN :DTHIND M
ON . {2595 A 5% NI 7Y NNIN RN¥NY 1) SONDOPN

MPTN) We MDPPA XN NTINNN MPTNIN T K Wy
(YOI XORND NID KDY NPNNINN NYNNN
727N NI N1

7+ T2+ whz = 2sin(Qt)

GOOL

F(r) = f(r)f 1970 M
STADONTIPYONI T A PININ -
(PIN) 9w M -

TN VIN 0) 9NWN XN )99I NID VININ PPV N -

7 GMm
F=—-="7 : 72100 MD
G = 6.67384.1071'm3kg 1572 qwno
GMm GMgm
7 = Rz ~MYg NIITI2 2P -
T =~ Rp ~ 6400km ; Mg ~ 5.97-10%*kg qwxo
GMg

-
Rg?



YNNG MY P DI WION NPND TTNN T a8y 19t -
.DNYY PHSYN NN TT0) NINY 293

QN 12 NN TV 290 <) YW TNNN [ 298y TN -
NN NYM)

NN NOIYNDND TNNRN NPY : TIHINRD MINIONN
)

l= ” Y NOWND (MNNYN)

(FPRNYN) NNRN NN PITN MY : IRIN MIIRND
At = y,T (Ny3 Noyn>
tan® =y, tan 6’ TN APTHI M OWY

TPRXYN NN (MYNNN DY) X 7 P89 oA ot - 6
NN NN (NYINN DY) X 71 P8 oA o - 6
$IMDNON IINT VPN

T = %r 120 5V MNNN Y
= |[HEy .
A= /l_ﬁ/l 1N TR
f= |=Ef -9 TN
T N148 PN
TPRNYN NN Y30 TN MPIIN yn - T, f LA
' Vx—7,
Uy = 1",,01,‘,’( :IMPDNY NIND NOSNNADIIV
T
' vy ' Vg
v, = Vov s Uz = 7o
Yool T w(-)
:MPNND NN NPV - DINIIN
' sin@
tan @ =

Yo
'yg(COS 9—?)
NYPIHRN NOPI DY I XIN PN NOY 2D 1DOY
.N9YN02 190 GNN HY TN MIPY XD (NYNNN NPD)



	מבוא מתמטי   GOOL
	וקטורים    GOOL
	תנועה בקו ישר (מימד אחד)  GOOL
	תנועה במרחב (דו ותלת מימד): GOOL
	תנועה יחסית (טרנס' גליליי)  GOOL
	קפיצים    GOOL
	חוק הוק – הכוח של קפיץ:              𝑭=−𝒌,𝒙−,𝒙-𝟎.. כאשר 𝒙 הוא מיקום הגוף ן- ,𝒙-𝟎. המיקום שבו הקפיץ רפוי.

	תנועה מעגלית (ברדיוס קבוע) GOOL
	קואורדינטות פולריות  GOOL
	כוחות מדומים   GOOL
	כוח גרר וכוח ציפה   GOOL
	עבודה ואנרגיה   GOOL
	הספק ונצילות   GOOL
	מתקף ותנע   GOOL
	מסה משתנה   GOOL
	מרכז מסה   GOOL
	מומנט כוח   GOOL
	תנע זוויתי (תנ"ז)   GOOL
	תנועה הרמונית פשוטה  GOOL
	תנועה הרמונית מרוסנת  GOOL
	תנועה הרמונית מרוסנת ומאולצת GOOL
	כבידה וכוח מרכזי   GOOL
	יחסות פרטית   GOOL

