GOOL

21N Yaw2

2 X'11N

DML DNLIAIX , NIV NPXPNA ,DMVNINA DMV - 1 218

01Myn 101N

L DMLY .1

S NIANYN NN MPNVPY NN .2

8 2NN MVIIN NPIVNINDD NPNVPI NDAIN PWYIDY .3

O YUNN INYN DY NPNVPI NPNPNI .4

) 0N NNIT ,OPTI .5
www.gool.co.il

B T



119 val L. PYAVEPNG ,DIVMIND DNV

DMV

.0,U : DN DX DYNPN DM U T U NOPNN NN JIDI N 110 HIYH
AUl 90 0N Y29 WO L[ U] T 19D U NOPNN YT NN
SNVPNN HY NRINN DN NOPNN THIX DI XIPI NP HTN

MYy

- — — —

AYNAY P,Q,R,S DMOLPNNM TAX D2 NNDN NX DIV (1
NN DTN RID PN NXIWN DI MM THIRY NN

A(3.-6,-2 B(5.1,0) ,TP27APN NN NIND VWA (2
DM PTIPTPN DYDY I NYYY
(813 D TPTPN MNPV NN RN
D (8.-1.3) JOP YN HNDI O - 107

o ?

795w DYRN NOIYNI NINN MRV NN INM - (3
L0W0WN YA DY U MVPNN IND RN

11

8 Y
A(11,7,0) DM PIIPTR OO NYVYY YN N Xan VvIva (4
AUDIWNI DINDINN WINN YNV NN NN
B(7,—4.1) C(3,0,5)
1 WWW.G00L.co.1l 9NN 103N INT MIVIDA XYN N

© PMMYD NN — NN 2AND



119 GVWL L. PYAVEPNG ,DIVMIND DNV

: (DX2YDN P WP PR) DIXIN DIDYON Y MY (5
F(7,-1-3)-) E(2,0,-3) MTPIN MNM ON EF 1OPNN NN XYM N
M (0,-4,1) TP NN DX, N ATIPIN MNPV IR K¥N .3
-MN =(~1,-1,9) MOPNM

7295w DYPIN NN MNM FPMTHRY NN NN (6
AV NOPNTNMY U NOPNN IND NH

y
U=(4,-12) 9WNRO U=V -Y M ONX,z-Y Y ,x INNND (7
V=(z2-2,y+1,x-3)
:MINAN MTIPIN NN (8
.A(L10,2) ,B(3,7,-4) ,C(6,9,0) ,D(7,4,10) , E(9,11,4)
.AB =DE > 1NN .N
.71 1 AD=BC > D) 999\ DN .2
A(3,—6,—2 B(S 1 0) ,ﬂ’b’lp)ﬁ NN VIVIVA (9
DM TIPTPN NYIDY N UY
D TWPTPN NYY NN R8N
D C (89_193) *
JOP YNNN INDNA PN INWND PR
2 www.G0ooL.co.1l 9nND 101277 INTY 210702 NON )NINAD

© PMMYD NN —INM 2ANd



119 val L. PYAVEPNG ,DIVMIND DNV

.W=(2,6,-5)-Y v=(4,-2,-6) ,u=(=3,14) DNOPNN DN 16-10 NONWI
PIVNIND NININ MINNIND NMYHWN NN 9201 16-1,14 ,13 MOHNWAI *
:avn (10
3u—-2v ) -0.5v .2 2u  .N

:avn (11

v-05u+2w .2 0.25v-0.5u .N
2v—u-+4w (12
u/ful (13
d(u,v) (14
vV-u+2w-v (15

proj(u,v) (16

,C(3,-1,2), B(4,2,-1), AL, —-3,0) mTP)n MmN 19-17 MONv2
: DYNVPNN NN NINNY YN

AC+AB (17

2AC—4AB (18

2AC+AB-BC (19

: ABCD y2)1mn MMPTP NYyaIx oonm (20

.A(-4,2,1) ,B(0,2,-1) , C(-3,-5,0) , D(-7,-5,2)
5PN XIN Y21 2D NN

WWWw.G0o0oL.co.1l 9NND 10N INT MIVIDA XON NIND
© PMMYD NN —INM 2ANd




1pPH9 G/WL L PYNIPNGS,DMIONINYD DXNVP)

: ABCD Y1101 MIPTP NY2IN N (21
.A(L2,0),B(-2,5,3) ,C(-18,4) ,D(4,3,-1)

990 XN YAYINN D NOIN K
0PIV NNV 19900 ONN .2

VY U DMOPNN PV MDD NIX 2N (22
u=(-2,2,5),v=(4,01) .x
u=(6,-31),v=(253) a

u=(-213),v=(4-2,-6) .

: 0N PNPTPY ABC WOWN SW INLY NN N8N (23
.A(-3,2,1) ,B(0,3,2) ,C(5,-10)

.u=(2,-1,0) , v=(5,0,3) ©NM0OPNN DM (24
,0 NN v-211IN2951) 0 NN U -2 INDADNY W NVPI RN
70 NINOTHRY T DX

: DININ DXPYON NW DY MY (25
Ulve |u+viEHu-v]»d o .N
Y21 NNON DY VNN YITON 1NN 20N
Ulve|u+vP=uf +|vf »dnon .2
Y2 NNON HY MOMINDID WITVON INND 20D

;NN (26
Ju+vP=uf +2u-v+|v[ X
lu—vP=uf —2u-v+|v[* .a
U-V)(u+v)=uf —|v[
lu+vP +|u=vfP=2|uf +2|v} .7

YN NRXIND MOVNMIND VI 1N

%(|u+v|2—|u—v|2)=u-v N

WWWw.G0o0oL.co.1l 9NND 10N INT MIVIDA XON NIND
© PMMYD NN —INM 2ANd




119

th P] ﬂ)’xpﬂﬂ ,D’W\DDW‘{’) 0’110\71

NOYD Mvn

P=(4,0,7), Q=(-213), R=(6,4,0), S=(-2,4,0) (1
D=(6,-81) (2

_:(4 11,5) (3

M=(7,1,2) (4

N =(-1-5,10) .2 EF=(5-10) .X (5

u=(0,-7,6), v=(-4,7,6) (6

z=6, y=-2, x=5.8 (7
ND .2 NN N (8
D=(6,-81) (9

(-17,7,24) 5 (-213).a (-6,2,8) .N (10
(9.5,9.5,-18) .2 (25,-1,-3.5) .X (11
(19,19,-36) (12

( 3 1 4 j
20" J20' 20

V158 (14

14 (15

u* (16

(5,7.1) (17

(-8,-16,8) (18

(8,12,0) (19

NN (20

A NN N (21

a=180° .) a=90° .2 a=97.277° .X (22

v S, 00 =10.173 (23

(-3,-6,5) (24

N (25

NN (26

WWWw.G0o0oL.co.1l 9NND 10N INT MIVIDA XON NIND
© PMMYD NN —INM 2ANd




1979 GWL P IPSPND ,DMIVMIN DNV

NaNyNn n2a3n NMivi n2ain

MHNY
1 0
u={0,v=|1|,w=[1] : ™M (1
1 0

A(uxv)xw :awn
.A=(8,2,3), B(4,-12), C(-8,0,4) : PTIPTPY ¥WNN NOY NN IWN (2

AN U, v, W DNVPY NPV DN (3
.uxv=0, u-w=0, [ul=0 W
V-w=0 2D NdIN

ANN2A u,v DNV NIV DN (4
.ulv JUul=1, [VI=4 o0
Ju+v)xu-v)| :awn

1 4 7
u=[2L,v=|5,w=| 8 | M (5
3 6

: VN
(uxv)-w . v-(wxu) .2 u-(vxw) .N

: DYNAN DXYOYON YY MY (6
.A(1,11),B(2,2,2),C(3,0,2),D(4,1,1) yTpTPY 1D2aPnn N9 NN 2WN N
.A(1,11),B(2,2,2),C(3,0,2),D(4,1,1) TP TPY NTNIIN N NN AVN .2

.A(2,2,5),B(1,-1,-4),C(3,3,10),D(8,6,3) MTIPTPY NTNION N NN Iwn (7

6 www.GooL.co.il 91N 10120 INT MDA KON PNIND
© PMMYD NN —INM 2ANd




119 GWL L. PYAVEPNG ,DIVMIND DNV

.a,b,c DMOVPYYY MIAN PIAPN NN (8
,a,a-b,a+b-4c ©MOPNN DY MI2N ,NS2APNN NI D NN
PN NDAPNN NN 4597 MY

AN U,v,w DMV NYPY DN (9

JU+v)x (v+w)](u+w) =2w- (uxv) ¥ NN

AN U, v, W DNMLPY NYIYY DM (10
U (Vxw) =4 0 N
: VN
v-(uxw) .7 w-(uUxv) . (vxw)-u .2 u-(wxv) .N

ANM1 a,b,c ©MNMVPY NWYY DN (11
raxbxc 912y NNORN NN

NOYD Mvn

-1
0 (1
-1
S=225 (2
NN MORY - (3
8 (4
-3 .) -3.a -3 .8 (5

1.2 6 .8 (6

1
95 (7
NN NONY (8
NN NONY (9
4 .1 4. 4.2 —4 .N (10

.NON Y PN (11

WWWw.G00oL.co.1l 9NND 10N INT MIVIDA XON NN
© PMMYD NN —INM 2ANd




1979 GOOI. P IPSPND ,DMIVMIN DNV

ANIN2 N'LV2IX NMVNIRMA? DMV N280n win'y

mMYNY

TN MWD DY MINYD MNIN MTIPINY NON (1
A=(1,21),B1L11),C=(212),D(222)

A(3,-2,1) NTIPIN PNIND NN NN (2
.L:(-10,8,-8)+1(2,-1,2) 2N

;DWW v oMM (3
L, : %Z:B—y:%‘l, L,: x+7=y-5,2=3

.DYYVNN DIV NOIN N
.DMVON P2 PNIND NN RYD .2

OO Mvn

NN NONY - (1

J26 (2

5.7735 .a NN NONRY N (3

wWww.GooL.co.il 9NND 102 XTI 1IVIDA XON NINSY
© PMMYD NN —INM 2ANd




1pPH9 GWL L PYNIPNGS,DMIONINYD DXNVP)

"WNN NINYN Y nMiv NPxXpna

MHNY

: DONAN OXYOYON DY MY (1
LI (L) MOPNN NN r(t) DY NITHINN DIND NN N¥N N

A, =49 r(t):(cosﬂ,—lnt,\/t—z) IUND

,X=sint, y=cost, z=cos’t NPIVNION MRNWYHN NN DWW .2
(TPNVPY NIXPNAD) NNXR TNVPY IRNWID
(MPXPNA) NNNWYNYD NDIRNNT NIVNION NINNN NN DWW )

() =(6°,£) mnopnn

: TPNVPI NINNY NIVNID NINNA NN NNIPYN X DIV (2
{—x +y—-z+1=0

) 2 2 _
4x—-2y—-2z-1=0 (xy MmN 9x°+4y° =36 .N

{Z: ’x2+y2 . {yzzz )

Z=y+2 X =y
z=x2+4y? x*+y?=9

y ) y .N
Z7=2X 7=x°

-r(t) =(21t7, 21t ~1,10¢' ) IPNOPY PIPND N (3
:2UN )N DYD2
limr(t) .N

t—>1

r'e) .a

[riat

1t =1-2 NOYNT NNNIN TPIPNON ONN T
PON NN PPN ONN .1

wWww.GooL.co.il 9NND 102 XTI 1IVIDA XON NINSY
© PMMYD NN —INM 2ANd




119

SO0L L. PY VPN, DIVNIN DINOPI

.r(t) =(cos4t,sin4t,t*) :nnm (4
ar Jar| air
Tdt|dt|”  dt

PON N PYON PXPNINY NN .2

:AVN N

-r(t) =(sin4t,te',t*) >MOPNN Y¥PNSN N (5

TPNPNON NN M N
t=0-2 r(t) =(sin4t, te',t*) NOIPYD PPUNN W NXNWN NN RN .2

2

X =Yy
t=0-2, r(t) = (sint,e*,t?) NOPNN MIXPNY NN PPUN RN T

z
ALLD NP3 ,{yz MIPYY PIWNN YN IRNWN NN XD )

r(t)=(t%,t,5) Nopyn Nnm - (6
NN DAPN PIUNN WO NAY ,NIMIPYN DY NTIPI NN N
.X—6y+4z-3=0
,T(t) =(3sint,—2cost,t) NMIPYY 2¥IN ,NWINN DY INNWND N8N .2

.t=057r-2
(7 NP1 PPWNY 28I NIN DX ,NNIDN NTHIPI NMPYY 21X NINY ,MWWN HY DIMN)

.r(t) =(3sint,3cost,4t) Yy (7
.1 9V (B) 902 (N) 070N 9990 ,(T) DTN PPwn X avn

2T NON 2NN TNVPY PPN r(t) NN (8
() r'(t) =0 N, t 990 vap | r(t)| ONY NN N
RO DY DA r'(t) - r(t) Mo
T () DN pwnd a0, N() nTnn Sy Nnomn .2

r(t) =(5,5,£°) INOPY PIPND MM (9
S PIVNIN NN NUHN NN ,AXNIN NWINN IRNYA NN N¥N
1=2-D DDINNNN

10 www.G0ooL.co.1l INNT 193371 INT 21002 NI NN
© PMMYD NN —INM 2ANd




119 GOOL L. PY VPN, DIVNIN DINOPI

() =(x(), y(), z(t)) nm (10
) = (X'(1), y'(), Z'(t)) 2 NN, TPMOLPI NPXPND DY NN NITIN THO DY

-2t

X=t3+2t, y=-3e, z=2sin5t »an7N0 DIPY TINY M PPPoN (11
(NN AWN,t=0 9% ,P>PoNn My
MPIND LN
PN OTN A
DNINDD L)
SONINND DTN T
N

XINDT MNNND INVPY P TONIN .

- .1 -
LT (1) =Vt - gt’k : y2% YW IXPND NTIPI YW MOPY DPTI P (12

JRONNNN MPINN V, =V(0) = (Voy, Vs Vgs) TYRD
.DNYY DYDY NNINNNI NN NN NN

.X=2cost, y=2sint nMpyn Yy v ppbn (13
A4 YXI2)MNN DTN DR PIPONN MPNN NN VN N

NNY DIPIAN NOVPI NN VIVIVYD GOIM ,PPPONN 2D0N NN LLIWVY .2
MPNNN NOVPI DY IAPY TWNRI 1 =0.257 ¥)72 MIPNNN NV
.DYPYNN MVPY YRIL OPIN

,TNPNNN NVPNY 2N DIPMIN NVPI YII D22V IXRIN )
DXINDD NOPNT AN MPNNN NOVPN

V() =(2,—1,-10t) »1 Sy NN PPPoN Y v(t) MmN (14
.1r(0) =(0,0,100) NTIPIA XXM POPONN ,t=0 Y12
.r=r(t) PPPYNN YV NYNNN NNV NN RSN

.a(t) = (18cos3t,—18sin 3t,0) >7> Sy NN ,P>PON YV a(t) NHINN (15
ONYYNN MOLPY OPTI D) XIPI) r(0) =(2,0,1) NTIPIA NN PPPONN t=0 ¥aI1a
.v(0)=(0,2,4) T NN
.r=r(t) PPPYNN YW NYNNN NIRNYND NN XN

11 www.G0ooL.co.1l 9nND 101277 INT 210702 NOD )NINAD
© PMMYD NN —INM 2ANd



1pPH9 G/WL L PYNIPNGS,DMIONINYD DXNVP)

NOYD Mvn

r(4):<cos47r,—ln4,\/§) 2N 0<t<4 IN (1
x=t, y=t*z=t> ) r(t):(sint, cost,coszt) A
x=2t-0.5 y=3t-15 z=t x=2cost, y=3sint 2
a | ] N
r(t)=(2t-0.53t-1.5,t) r(t) =(2cost,3sint)
t? t?
x_t,y_z—l,z_z+1 X=t, y=t, z=t*
T D)
2 2 _ 2 44
ry =]t 1t ro = ()
4 4
X =3cost, y =3sint, z=9cos’t
.

r(t) =(3cost,3sint,9cos’ t)
PN P (7.6,10e-10) .5 (42t,42t,10e') .2 (21,20,10e) .X (3

%:(—4sin4t,4cos4t,4t3), ar _, 1+t°, djri|_ 126 N (4
t t dt 1+t°
NN NONY .2
(x,y,2) =(0,0,0)+5s(4,1,0) .a r'(t):(4cos4t,et+tet,4t3) N (5
%(1,2,0) T % Y,2) =011 +s(,2,4) >
2y+z=0.57 .2 (9,35 .8 (6

T(t):%(3cost,—3sint,4), N(t) = (-sint,—cost,0), B(t):%(4cost,—4sint,—3) (7

NN NONRY (8
,24x=12y +2z2 =16 PN NN, x+4y+12z =114 2 Nwnn (9
. 16X +143y —547 =292 UMD NN

N5 NYNRY (10

120.46" .n 12 .7 (0,-12,0) . 140 2 (2,6,10) .x (11
V(D) = (Vous Voo Voa = G), VD[ = /(o) + (Vo)* + (v 01’ () = (0,0,-9), [a(®) = g (12
v(t) = (—2sint, 2cost
N2 NONY ) < A2 0= ) N (13
o V(D) =2
BN
(’\9.
P > X r(t) = (2t,—t,-5t* +100) (14
\\J r(t) =(-2cos3t+4,2sin3t —4t, 4t +1) (15
12 www.G0ooL.co.1l INNT 193371 INT 21002 NI NN

© PMMYD NN —INM 2ANd



1pPH9 GWL L PYNIPNGS,DMIONINYD DXNVP)

11V YA QYT ,DIXRTA

MHNY

;N0 .0MD5D ONVPYMTVY F(X,y,2), G(X,y,z) v (1
div(F+G)=div(F)+div(G) .N
V(F+G)=V(F)+V(G) a

PSPNY @ =@(X,Y,2) SOM PNV DTV F(X,y,2) > (2
. diV(goF) = (Vgo) -F+ @divF >0 ndN

PSPND @ = (X, Y,2) XNMONON DTV F(X,y,2) o> (3
V-(VxF)=0 M2 N . div(rotF)=0 > n>n .N
.Vx(Vp)=09nN MD?MIIN .rot(gradp)=0 52 NN .2

D995 DNVPY MTYF(X,Y,2), G(X,Y,2) P> (4
.curl(F+G)=curl(F)+curl(G) :» NN

INOPY NTYF(X,y,2) 1> (5
Vx(VxF)=-V?*F+V(V-F) » nom

SO XNIDYT VINYTI HY NIRNDNN DIDO NN TNy *

WWW.G00L.co.il 91NY 19391 INT »IVIDA NINYHD MAIVWNY

13 www.GooL.co.il 91N 10120 INT MDA KON PNIND
© PMMYD NN —INM 2ANd




1979 GWL .Y IVIPNY ,DOIVNIN DNIVP)
(MNP HY VINITI)) NN
L@ =(X,¥,Z) TP OXPNS NN
.gradp=Vep= a—¢a—¢6—¢ T HY AT grade YmoNn @ SY VINTIN
oX 0oy oz
OO DTV SV 599 X927 NITHID
F=1(xy,2)i+9(x,y,2)j+h(x,y,2)k >
72, divF y2100n F Y9 §3992940 N DTN
divF =V-F
laive=[ 2,2 21 (t,q.h)
OX 0y oz
divF=f, +g,+h,

P Yy, curlF ymonn F Yw curl -n nx 010

curIina g—j& oz +k|ox oy

curlF=VxF

curlF = ﬁﬁﬁ
OX 0y oz
i j k

curIF:2 9 9
ox oy oz
f g h
0o 0
g h

curlF =(h, —g,)i+(f,-h)j+(g,- f, )k

0o 0

0 0

f h f

g

.curlF ©ypna rotF oomnwinn v :nayn

14

WWWw.G00oL.co.1l 9NND 10N INT MIVIDA XON NN

© PMMYD NN —INM 2ANd



