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 _ a2
Uf = Ui + Za(yf - yl)
U, = 01991 NNNNN DNNN 13N DYHIN N1 -
£ NaM 19IN2 NNSY N D77
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 -
M3) NN Y95 g NP NXIRNA NN NYNNN .V N

INT DYNNN MNNVN (THPVIN NP9

,a = —g IR NYYN 2995 YIPNN PPIN NN NNAD PTY -

NOYN Y355 NON OX NPAPN 7PIN PNINNNN MPNNN
.NVN Y955 NN DN IO

YPIPA PYRIN NN INY NI -

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

Vo

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

— _l_"oz .
Ynmrow = Yo 29’

GOOL

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

Yosin(®) : (vy(t) = 0)pAMROY -

g
(vosin(0))?
+ —_—
29
:(YPIPNN NPV NNIN)_ DML -
MYYN 45 NI OONOPN NNL -
NI TN DY . Y(x) HW NNV : 210NN ANNVN -
DXDNN X(2) DY MNVOINN £ NN OXTTIAN IDDN NNNVYN
Y -2
GOOL (2222 'P17v) NN NN

Loy =

Yamrow = Yo

vo2sin(20)

R =

12 N0 DN 1 QN YV NNIRNNY MNND ,DIPIIN
MN2=7T =12, V12 =0, — U, ; a1, =01 — Ay

LTI932 PN 9D WHRnWND AWaN SN IONVPY NNDVN

: DMNVPI DIYINT VIDIY- DIV NOOY

DR 7 -1 7, DNVPIN NN DLW THPURY PN .1

9T1N) 973902 NNNIN MIXNNAPNN 29D NIVYNINND

(D5 YoM

7 MOPIN NYPA NNINN YW DIPY THUNY PN .2

299 NN YV MURINN T , NOPIN NN VLW .3

HY YNIN DY VI 1YY UNINY TI) 93N 0NN

.7 MoPIn

.DIDNN D NVPIN NI NN XXM WV WY .4

0 nalx

ypip/nTavn
: (DYWIVNN OND DY) DIPDIPD LOVN
c? = a% + b? — 2abcos(y)
(W9WNa YON 5D NPND NDIDY) ¢ YOS M MM — Y
: (DWIVNN N 935) DIDIDN LIVYN
a b c

sina  sinf  siny
a Y MmN a,bOm MmN L e yosnSmmminy
29 TH TTINY MDD
X-X+y-9y d 4

Jx? +y? Cdt

g —
Uiy 110w =

(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 -

£ 9 2
AxB=|Ac A, 4,
B, B, B,

: 71932 P YT Y 2 1T -
: NI NYAONN YT

(P T 995 %95 PN
Ai
§ ‘. +
‘- \,
, 7 -
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
—b+Vb%—4ac
X1 = —5—— : DYNVYN NNON

SN P2 OM3YN

1km=1000m ; 1kg=1000gr 1000 m (k) »p

, Imm = Mm 0NN -mmb Tooo " (m) Y1
1mg = m gr DININ

1liter=1000cm3 oLp)
21p1 = 1000m3 = 1000liter i)

S THWA NYIY NINAY PHANA NN 1IN TIY
1lightyear = 9.4608 - 10'5m

GOOL WNRPTa N1an
(ab)¢ = a‘h® abaf = ab*¢ :P3N PN
1
(ab)c = gbc ;5= a~b
a
: MYON
M M
0 =< IPNOVN MDY ;P = 5 TN MY
M

A = — 70NN MPay

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

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



I MPTNY (MININ) HPIND MV TN VA WP

2
w=2mf == - NNN

T

k
w = [—
m

:N29P2 NYINHND NON NAY

NN NON NN M -) PPN WP NN k IWND
P=w-t, :INID
NP PN 9NN 1Y YIINN 1YY 1IN NI IWRD
(MYNNN IR 1O ©NNN) ¢t = 0 v Ty 21NN
:DINNNONINN @ -1 A NN RNM) 97772

x(t=0)=Asing ; v(t=0)=—wAsing
: DYYIOPN NNINM MM

— . — 2
Vmax = TWA ; Qmay = Tw"A

NPY NTIPI AR P MY : NIIVNY NP NI YW NODIN
NPY NTHIPI NI NIPNI (M TNN NN NDY) Hpwnn
PNIANT TN NI NAPN NIV NTIPIN NN ND HPYNn
N2 N Y9PA L9IN Y97 YV XN 19 NIPH .0d»a
VYN NYNNN DY WaWN XY NIN WP MO XIN 72100
721510 NMOY 2IWND TWAN .HPYNN MNPY NTIPI YW
M2 NV NTIPIZ Y PN DY NdXNINNN NNYNND DN
NYNNN DWN (NYTN 2.W /PI) T219N MDY NNIY 9PN
DYYNNS N.Y NTIPIA X=0 NN IPY IWINR 575 N
ST2DnN0
: TINID NYHNI NIINND

E L 2+1k2 1kA2 L z
=-mv°+-kx*=- =-mv,
2 2 2 2 maex

GOOL nTad

71\3 7.\ 2
1 — 1
(_—) = (—) :999P YV YWYV PINN

T2 T;
.D»NY 07 52 DY YN NOPN OV —T
.0»nY 0N Y Y PN Yy — T

mym;
TZ
SHYDVDNND NN MNP -G = 6.67 - 10711
.DYO1N M0 P PRI - 7 DOV MON —m
:TPT210 HNONIVID AN

F=aG

: D291 NV P2 NTAON M YT

GMm
UG =- r (UG(T'HDO) = 0)

YOVIIN QDN NON — M .WaWNN GO non — M
DM VAP —T
YN 91YDNI 1INT KV XN

GMm Ug
E, = = S PVYP

tum  °
E=— ;N9

Y NN OIYY NNON

: NIVIVH
h=1(1-cos0)
HNNNNN NANN - h
VINN TIN - 1

TIND D2 7MY - 6
IPNNN

MIND : (Q) DN
DUPP TNN NN
NIXNY DINN MO -
SV NTIAYY MY PHNNa
YNINY NIV 9,190 1IN YOPPN TIDNN M

Q =—-Wp, (55w 9 HY VPPN TDNN
PININI NPYNN DI IXNY DINN NN AWNY 1) -

QNN YY MHYON

A0 DTN DYV NTavn : (P) pavn

pP= % : YXIDN PODM IN Y1IP N2 YW PODNn
MY M (W) Watt o0 paon Y nyvImouon nmnn
IV HOPON HINKD

: (Hp) ©10 M5 80 noon nmnd

1Hp=746Watt

P=F-% : PADNY NI NNO
9NN MPNN MON DY NP NY9N W NNDNA -
YNINN PN P NDY) OYIT PADNY DI NN NNOMN -

(ynapx
912 TPIRD MPNNN NPY ANP : PN DININD
A
a= A—(f : DYSIHIN IN DYIAP TN DNIND NIY
(11292 MWD XTI DY MTNA)
912y 0)) MPOWNN NXINNY TITPNT DNIND 12 IWPN
ag = aR :(MNWN NYIND

: VIR NOMINT DININDA 1912 NIYND NPINT DN
w(t)=wy+a-(t—ty)
: VIR DONONT NNINNA 212 MOND I

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

Vam qpnn

25591 IN TPNND DY OINITIN 29710 RO W MPIN -
DN NN HY DIPIIN NOVP DAPHY MPNINN SV
STTINN NOIND

GOOL nom 2w - | an - npneT

A IYIP MNNI Y N DX : PO HW NWNIN PIND
LTONDY DANNN PHY NN DIFD IX (NNNNIIN) TV
G DY DO TAN GNIY NI DY : NOPI HYW SWHVN PIND
N12) 1IN MO DP¥ANT 29N MWD NN (NDIVD NID) MY
92 TIv 1T MY (NN

ND 1991 DMWY D9 MY DY DI NIMON 1120 MOV -
IND DOWVAN IMINA P

:20V0 TN

(VNN NLWNY DNY2) NNNN GNN IYND KNI -
MO DIPY PPIY TN MM -

DYV NINIFD DNNNA MINWN DTN -

fs S UsN W fomax = BsN : INDOPN T -
DVPP TN

(VNN NLWNS DN NYINI PN TUNRI SNI -
DYINND NINDIN NMNN NIN IONR) AP DTN -

fie = N

19 MY PLLOY T2

1 YVWNN NN

YNWUN NN DY NPYII
DYPX NIYN NI XIMN

NI 5PN X PN T
IINN Y Ny

9'2pna mg HY >0
mgsin(6) mn Newnd
mgcos(6) Mvmnd TINNDI
.DYPNN PNPIY ONNNA DNIDDY 10 Y,

j= F oAt Q05 yS10m I ¥13D Md ¥0nw apnnn
TPVPPN TPINNN NIY MYNNN : DPVOINR MYINN
DY NRNYN NN PIND MDY IRNYAY PO .NINDW)

%mlvf + %mzvzZ = %mluf + %mzuﬁ STPXNIND
1), 7292 (NPNYN) TON 712N NPVOIN MYNNNI
(TININ INNYN TDYNIND MDY INNYN IR PHNND
v — v, = —(u; —u,)

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

m Y, + my¥, = (m, + my))ud
MYNNNN INRS NOMWHNN MPANN NN - U
MYNNNN %95 TN DY) DAV : YN
— D NN YINN NV NINNVN -

(my + my))V = myid;, + myU,
NMYNNN XD DY X 11 YN TPVDIS MYDINN -
TPYINN NNV OPPNND 91D XY 19D INPVOON
AOND IMIWINNA
NDY NPVOYN NI YW NMVINN NINHPY 29 MOV -
DY NNNYN NN P Y 102 (NMYNINN DND) NPVLOY
.19 ¥Inn
TPVDON MYNNN DYN DIIDN DIV : NN -
N2 PRI VDY XY NONY NI NMYININNY ONMNN
TINN NNDOY 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
GOOL n"MTNN NYIIN

GOOL noM Y I N - apnT
F = md oM YW I pin

PN HIYPNY DIY I INOVPY )PV O3 -
IF, = ma, , ZF, = ma, :7m>>.7192

MY PINY MND DXWIN NYY) DX 190N DY NPYII -
SY MXINND PAIWPN NN PO 7NN .TINA G0 9IH

.DYaNN
GOOL Dxap
F = —kAx : X9 Y9NV MO - P PN

(Al 2 D) Y2101) ¥29PN HY M9 280D MIINNN - Ax
NP MNVY 10N ININ NI N9PN Y1Ap NN - k

1 AN 91PN AN
oy
I
2
1
—=—4— koer = ky + ko
ker ki kg Ff = Ky TR
GOOL MINI NTIAY

NYNN YOPN NAINHN NYNN XN : NINNN YN
MR JAT NNIN DD PAYTH 19INT XY HY 1NN 0NN
ap T 0»P 1AW NYNN N TPINBNN NIYNN : NITHN

T Awno X(t) 999 %(t) = X(t + T) 0»pnn 1nay,
NYNN NN TPNNIN NYNN 9,29 1MW .RNKBN T NN
NN NOT TPNINND NYNN DI XY HAN TINNN

9 DN’ MDY DO DININ ¥ 1IN NYHNI
.oy

GOOL namnan nyan

: 711990 DYNNA 912 MIND DIPIAN

x(t) = Acos(wt + @)
IPYNn MY NTIPI XN YN -
NINON DIV NIV NTIPIN NN HPWHRN NPY NP -
("OPN MPNNM DINY MY DI NYINNN) DINRD NIV

IPYN MUN OYHNDIDPN PRI ,NYNNN NTIVDINN - A

RS — @ TP MPIN - W
v(t) = —wA sin(wt + @) : 2N NYPNI MPNNN
a(t) = —w?A cos(wt + @): 2PN YNNI DSINDD

YNINN N2 IN NP MID YNINY ATIAVN
W =F - AX = FAxcosa

PRYNS MON 2 NN XN @ TUND
Y YXIAN PN (MPNND) NYNNT TINNDA KDY M -

WX OVVD TIDN 19Y) DN NTIAYN YI XY 1)1 DN -
N7y ysan

1 2
E, = smv 1 PVYP DNMNX
NPV ANV (DXIIWNRN NIMDN 991) NYFISN NTIAN

Wsp = AEy :PVYP NINVNI
Uy = mgh : 172100 NININIVIN NN

DNV DR DIN N2 NN 1M .90 Yv nann nt h
DINA NPYN DINY DNV 72191 NI YNINY DTN

Wy, = —AU, : NYTAION NIININIVION
: (9P HY MIXNINRN) MVDIRND NININIVIN TINNIND

1
Uy = ;k(Ax)2 Yopn vap N k

( Al 2 927011 D»Ya5) M0 28NN MIIRNN XN Ax
IO WY QNN HY DOV PN NIINND RO YD NI NIND
:NVININIVION NIVND DD

1 1
E=E¢x+U= Emv2 +mgh+5k(Ax)Z

TN TPORINIVION TINRN NN VO NN PIVI*
NN TIY NPNY MDD DVNNON .NPVOINMN
.M DPA PT TIND T VAN NPONONIVIIY

Wye = AE W E; + Wye = Ef : 122N 0Ty 0avn
-0 NONNNI NPYION NIIRN O Ef -1 Ej

099N XON MINON T DY NNUY NN NN Wy
.IDY NONNNN NTIPI AV PONNI




	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 (טרנס' גליליי)  GOOL
	דינמיקה – חוק I ו- III של ניוטון GOOL
	דינמיקה – חוק II של ניוטון  GOOL
	קפיצים    GOOL
	עבודה ואנרגיה   GOOL
	מתקף ותנע   GOOL
	תנועה מחזורית   GOOL
	תנועה הרמונית   GOOL
	כבידה   GOOL

