L
\\J Wwww. mohandesyar.com
-

1A Pl =




T U9

1Y Jued

Sl 3 G pubd wid g § okl

\FAY il

o o

Edit and develop by: Majid Mohammadi, Sadra Fani



@gmo&m) S8 V) s

20l LI

LS L L Ulaso opl 2SS sw adgi Csauublics Ulauwo S, =in Sla,L
JSob 5l aS ebiled .5, sadliie Ulgicswo puw LS 53 oo wdad S wsls
oo iiuwd gw S 4 Ubyx ole )y blaicdad plei @i cowliy
b8 Soulsy e 4 Guloo wp> > bay,se wowll#0 as Lpfé)_g.o
S (s

cowd di=dlp Job 0lol Ssb; slaws @ Iy 1 gloss @ Souls sumo S|

i Lo

- 2 +X

fiBdi =Bfjdl = (Zﬁpjznp m iy
Ul by S, qu)mlobbWMgSJuLzulbvbm
ol (JSoi @ilkao) pusScso sbs s )30-‘-.%.».-..4 Spol bal> S I

Jo>  simublisn Ulaws (shas JbSulk coml-olis Uss o5 JoLis il sal>
L wewl ul, abeda ,e0S

Ijj B.dl = J.:t:dl +.[bc B.di +ch B.di +J.da B.dl
09w 9 ool p (27-6) by da wed Jsb 9 p=6 b bC wsd Job
owl dg0e SHSULSGl o 3 amnbligo Ulawe Vg Xyes JLSI

- > I .
Ll 505 g0 A Bgd abnl, 52:”_° 9 B = A Ug>
27p, 27p,
= | wl
Bdi =t (p,0)+ 2 [ p(27-0
mabcda 27p, (p2 )+27T,01 [/01( a )]

ASA
g (27 -0) =l
2 +27z(7[ ) He

ibiso Jud el aline aswis aS seabswo 01oliw
» 1 oly> Jols ugh Hlouy oww S Ul aS ppsls ol W
ol 5l p alols
el
%60
> aS Syeb @ soub Llkil ol dal> Sy olgids Lsuzio Sy LS| Jls
ol Jdgb uledl Slailgiwl laizo oKiws
di = d pp+ pd @+ dzk

(ol asl>) aiuy (sixio 4 Sy, B (o J1S!

CUl



méa:m[‘zuﬂllo}o (dpp+pd(0g0+dzk)

s o .

mdq)— ><27z wl

olis | di=dpdp+ pdpd d_g]o ul.o.” L aiiww (s S JSow Jlo gl
DD 0

ol asl>
S0l Qs b3l 40 Jg> (Bl cxmmblian s s> JLSwl > g

mé.azlul

- J st
ey 49>

Wotio Ssliunlgasto ool 09 ol S92 sl 036 @ abyl, o
U9Jl9 u.;S)S )lSJ LSl)J .Lwl.: '._S\-DL> uSL&u)LOJ uSl)lb LU piuw S
Sl sJs cmlUlginl 0,5 SbIs o Jisb ;s oww > 5 ol

o o3lasiwl LU Ul Sl @y Hlglw g 90 UEL 5l LDl Seax0 puw

oM gl
= ) dix(r-T) N _ el ols
B=" = Oby> e9i 58 Llsbw 9 gur L
m@.mauol wel vl L ul,> ).uoi wgild
D as

9,8 LIS 505 SaiSw b sul,> Sy Ulgicse | el wgils

ol 15Ul 0ly> ol a8 Jiob olris pudinasd puew)

B> @ ub,> bl aS d cwlro U Guizod 9 S350 culpicsw axas -Y
Dsowud J g k

ulgiosy () puw) digidgw -V

39y Y

@gmo&m) S8 V) s



20 9 ple oiwuls S8 V) s

PuDI0 LS sy D90 Juads |, Saw,Sy Yool

Y Jlo

9 1 0by> Jol> Jush Hleun puw S 2515 9 U215 eunbliso Ulao
Aol cows a4 | R gleas @

9 JSow (ailao Syl 08l> Lol J=1s blas Olawe Sy . asibcswe welgisy

_&3T09ﬂ§)|o>U&4u|b ,pLthyo)Lu)b p el a

mgﬂTzﬂJ
RS

fIB.di =[[|Bdl = B[fjdl = B27p .| o

A Jgjfkyn yo, &bub<y_HnTQﬁL>)|qs~;qu|¢MQ)2 | jo.o=0

I
| = 2Xﬂp2
D4
U o)
2
P
B=2np= I
7 ﬂc”Rz
_ulp
27R?
mgiTzﬂl
Jsat
B27p =l =B =4l
27p
ol

ok 9 owl 00 puw 3530 5 Csawublies Ul aS sgdsw oad Lo -)

L1 ol el Olage prw 2 . ulbosw Giubdl p=R b p b (sdas
yo,

oa odls Giwles 5 JSew ) eled b Ulawe (sauS 58, L ubiso yudlS g

.';A-LAJ'



20 9 ple oiwuls S8 V) s

o Ulawe il Tads 2, bl 55 R gl a4 Sldilgiowl puw Olaws -Y
owl T Ub,> Jols S50

B:E
35S woio Ul H9=0 S, Slailgiwl puw Uby> aS ol Jio ;505 o lie @
Aol oonw
Y Jlo

B> 4 uly> Sl aS culpisy b=t S ouwubliso Ul
)9l Cowd @ axbo 5l Z aold 55 P obai 5 |, cowl K=ki (sxbaw
e
SYU s Oliee @ wseabose ol JSib Jebime Sppel adls
5> ol 53 9 7Y e 55 VU )y cowl axes ljlse @ Ol Gul 9 axan
Soy Py cuio O)laio 0by> Jol> S5U Lle 95 ST Ly wowl +y wp>
bl )0 SLIs baid P s ,les 95 ol 5l ol Olaso s S 5 asbw
s Slapw 0l 518 2d HUS 5 Jols s Olym S8 o
2wl T oly> Jugb
Gilbo S 5hi 55 LY 9 ) b Py cuus slsie w93
L ool -y cp> 55 9 axsn Wllgo @ puw 95 ol 20ly Ulawe S
M)LB Js_w J.Ja.._um L_S)uoT 08l> L_Sl)._l )mT Ug.il.é )'| oLl
[ﬁabcda Bl - .Lb Bl +.[bc Bl +ch Bl +.[da Bl = wl
PRS-
=Bl +o+Bl+o0= gkl
-4
p2 LS a8 Slge Jugh sl S puw 5l sxdow Vb, aS > sl
|3 k=nl 2ol oo skl ool | Ub,> Jols olaS 5a 9 2ol oonw o>
LAY
2
ol vsls eS,> 5l Olgiise | e 0l b o,Lil @S ehilas
b sbw B> U culpisy axbn S| uey dg00 sll o Swoliowl
Ol,> Al S wS,> X je=o Cp> )5 V e, w b aS 0 wsles)
s ol s Lo k=ovi



20 9 ple oiwuls S8 V) s

Y Jlo
Oby> Jol> culpiosy 828 SO (sounublico Ulaue

L L ad)S ,18 Xy axso Sy, aS d cwolro @ wolpioy 820 S
bles 55 1) awblige Ulaw 00,050 Ly ) T2 waleS, ul,> B>
Al ol 2> 9 ags S5l

w

>

Jol> Sslse Jugh Hluwn Sdpuw g @ |, Vb= il pslgicsw
oL sbhls aS colpicy 825 Su aS oul b oSy b 55 #x g )y Oly>
X ,9%0 Cp> > V=i byw by cowl pwsleS) (B 4 x>
P dhi L5 Lsuwublize Olowe aluw U,lE 5l oslaiwl U .auSisw oS>
0 Axbo Sl adas) Sy )y sawubligo Ulauo 9 . -y Cioaw A axes SYL
pd Sy S3b axss culpicy i8S LL3 Sl avs i) woowl Y e
(Cow! oonw JuSiiw

o S @ ags awibliss Ulaw bl Shy | el eI Llgicswe
poSesw Hbi s JSow e s o J3Is blas sl Sl Slaasl>

mé.dlzluol sz ol Ugsld
J=1s bl
fl Bdi=B(2)=pl | ..
| =[Jds=1J2[zl

)5S

B(21)=pJd =|z[l=>B=pud]

oo ble
[ﬁqéa(zl)wol = 42, (3d1)
PEYE
Bzww :izcz
g/ A_F L,

owl 00 7=0 55 (bl Ulouw



20 9 ple oiwuls S8 V) s

i oM 5 Oye0 W Llgicse luw zulo

B={-zJdj -%<Z<%

p ueiSy o> B> @ L wsls WS> Gub sl V> aS sNjgo 5
ol oo slxl

J=pi= pvf =Ji
Al 5> 50 wyso a4 W dalg, 9

ppvd = d
_— i Z>A
O ceial i _d d
B=1<—1pvi A<Z<A
p.pvd - d
5 j z>—A
Y Jlw
i 94 9w

03 0uzw Eunlo Wi 4 aS wwl auwpnw Usloww b adsidsw

g) o Sy 5l Jol> Csoubliso Ulage JSoi 55 ool 1 0ly> Jols o

Job aS Jlowl alg) puw S Ulbbwo 9 cwl 393=0 Ul Jgb aS  sé.s>
ol S Sl Of 508 b auyléo 5> @ulo

wleisy wlaawo oo Ul  ad il aJ 5l ugy oo Ulae  wless) ulage
Jloxyl 2gilgw Sad> Augidgw

ad il wesleSy Lps adedew Jobs Olao (das> Adgidow >

2 Ul (g wimo axS seo Wlko s el Ol 9 3l 399

ad il 5l esleiSs WolS g s,ls 3939 swgidgw J5ls bhss ol suseilg
ol 100 545 Adeidew (5> Ulawe 9 e Hai Vo

osLaiwl U Olgicswo |, Jlosl assilow Sy 5l Jols (soubliso Ol

4 JSoi sdbaiwno suno Sypol 88l> Ulgie @y .5 9] Cows 4 uol LIS

puSow sbi s Lw pose o 1 Jsb
a0l 08l>



20 9 ple oiwuls S8 V) s

pailogso 3,35cbw S |y oo
mam:Lam+Lam+Lam+Lam
=o+o+Bl+o
508 Al o Jgb Olodl @ B Ly 3,80 ¥ o ¥ slad,Sul VU al, s
J=> 5y bhsd sewublies Ulouo Ly ccowl B=o ) oo Sy, cowl
ol dal> bawgi 0ai yamo Uly> S0 Bib Sl icwl 80 e Absilow
I =nll

BRI

U ol LJQJO J.>|9)4 L&CLUM slai n UT).B as
méa=s| = unll

B=nl
500 Jsb 3>l 5 b= b sxbaw Oly> SJB> cows 0 b Ol wlgicse as
|3 k=nl (v g

B =1,

Y Jlo
N> Agidguw Ul
aS R gleis @ 9 | Jgb @) dga=0 adsidow Su aunblize Ulaw
elao 5l Z alold )5 g Ul jg=o Sy, abii S s | cowl | ub,> Jols
9l Cows U wlaize
| iJ>
i oSy SoS asl> S Ul 5l pwlgicse e ul J> sl
= wIR? -
B=—fT" K
2(z2+R2)4

Job 1>y v Bawemw slagi 9 00 Hbi )5 o> pd 4 | asl> 3
5,8 w0 d7' uose Syl sl as ulb,> b n

dl =1 (ndz")

.))lb )|)9 Z ) P UIJJ.O SOb.QJ U_9.>‘

2 ~
dB = AR dIk

2[(2—2')2 + Rz}%




_ 1 R*nldz’
2[(2—2’)2+R2}%
5 anR dz' ~
I/ y[ z z 4R }/
,un|R2 7'—2 %
R \/ z-17') 2 g2l

gzﬂom y—Z p y—z 5
SR CE AT (AR
Ulae B =xnl aS Syb @ adscw gwles 24 wow> » | %O Js_s

095> JSow L5 9 I=10R Jgl JSei 53 el Jlomul awbgidenn Su Csaubliso
owl 00w ai8,3 [=20R
T.g._;_).é.'i|2|<% >l 55 souublige Ulue Llase aS s¢ub asg

owl B, )._Jl).;g U‘->‘|_9-*SJ

k

0 JUlo
) A9,

Olaso ey Shi 5> JSi @ilo g o N L 2oy &
Aol cows @ ey gl 9 JoIs blas s |, sounblico
>

bolhs 0)la5 by wcowl oapos> adsidew Sy W90 W 0 b e
Ugid D> w0 S 3S 0 o (ildonls JSii @illao adeyi J>Is 5> B

mg'mz'%l ) st

B27p = 1 NI
g - AN
27p

@gmomu S8 V) s



20 9 ple oiwuls S8 V) s

blai Sl wCoww b 389, ghso adaw 55 B Jlowl asgidgw BMs
o p oelew a4 ol 8sl> 31 Ly cowl 80 ouablise Ul g,

- PS5 3 s
fBdi=pt | ..
B27p = | =o
Jgas
B=o
£ Jlo

I Oby> o> R glew @ Jugb [luwn Slalgiwl S asS (6,9
OUlo (@l o) 1wl J=ap Ul cxleSs ue ol B> 31 ol
Awlo 2,5 9 U blas )y |y csowubliso

w

J>

J s

psiloiosoe Ulsl wlgiwl J5ls p glens @ ol adls &y Jsls blas ol
[ﬁéa: B27zp = u |

J st
I = I Jds= jzﬂjpap’p'd p'de’
J st
1 2ra
=2ra=p"?|" =——p°
P =5
J51s Olawe
2 2
B _ GHP §_onr
3 3
sillgiwl paw 2 55 JSab ailho (a5 seol 3> 2l blis wliwe i,

fiBdi=pl



20 9 ple oiwuls S8 V) s

B2mp=s[ [ aplp'dp'dy

=,uoa27m%R3
Scld gl abss Sy puw
3 3
BzauoR jgzayoR 5
3p 3p

owl 000 pow) p Sl b Wigo U b i JSow >

) o0 Jol 9 saol UL

il ey J> Sy dlgice piod v Jol 9 ol VeIl LS
Hlobw 9 g0 LB Ss,lgis 5l Vlgy aS S gb a, (g &3lg Juso Jluo
V Jln

B> @ > Jol> 9 R glets a4 Jugb Hlowy Slblgiwl ppw 5
samnblizo Ulawwe cowl 0w skl Ul H9=o Wlilee U s>l I wlgisy
b gl 9 &g 550 aAlold .yl cows @ gheww J3ls abis S, s |
VRN
e

5 +J 0l,> Jol> aS g5 wlgiwl puw S b ol Isleo aluwo ol
o - Oby> Ehew sl @
S Ulauo go> U wowl uly Ehoww 5> olg=x)s dhas &S, )y Ulow Guwy
gogo 5> =) Uly> 5l Jols Ulaw sgMsy +) VLy> Jol> sugi wlgiwl
Jol> @lgiwl S csowdblisn Ul ,uol Ueild 5 oslaiwl U Wd .&lgw
U cowl by aS ous gl cows @ ol U>Is 55 1, 1 B> @ ul,>

5 _ MIPp -
B=/ "~
5 @
a:ﬂo_;% +J B> U g silgiwl Olawo
5 -0 5 8<L FE A% ool O
B =-= JJB= L glhsw goge > dilgiwl Ul

Y — @ ek u
B=B,+B_ = 7
A DS 5 % 5 »
JJ)I)S)J ClS.;_uSL&)lb).g quyjb.{b)jl oslaiwl U UISJLM

10



20 9 ple oiwuls S8 V) s

u&U.\.&.&UI'l‘JMP)DQSJ)ID)JRUT))qS
é:“o‘]pﬁx,} ,Uo-;/?

szﬁ’
J=Is ahss S5 )y sawublico Olaw 13 pp'=p5" 9 pp=p aS ul @ a>gi L

&hgw
el e—e A
B=2"kxp-Sk
gt edV
Jo o
=5 Kx(p7)
p+d=p=f=p-p Jilso JSoi @y axgi b
= Rud
8 2
ol <ol 0,85 55 Ol cup> 9 B lase cawlaw VU alal, 5l aS ghiles
A Jlo

alold as s gb a4y (2, L )y JSla @lae sSldilgiwl puw 9>

Cowly By dilgiwl cowl R by dlgiwl 58 glews 9 d )55 51 Wil 5She
Ok algiwl 5 axao gyl Bb @ 9] I 4 wleS) vby> Jols
Jod 4>l g axen Job Byb 4 ) GBI 4 wsleS) oly> Jol> G
A sy abds Sy | awudbliso Uloue ccowl M dlginwl 5> S e

Ael cows @

w

>
.>g.00
) B> U puw Ulao B g +) B> U puw Ulawo B, aS Sysb a

.C.oul

et L O

B, =——

4 > P

5 “IP -

B.=——"—

B > @

= J 0%, " "1l po

B:ﬂ°2p¢—ﬂ2p(o -

ool asy Sals .y w0 bailg) 5l eslaiwl U

11



s
0 sSuiesSUl sl
l Mgp.lso@_uub kSJ).AS | ,J..a.9
§'=kxp
p=kxp
S5l pay disewd p o9 o gl wp> > asy SWaslsy p g P aS Sygb a
puls B abyly 5> Bed huly, suusSul>
B:%ﬁ - ELy s b
i i e
S ol Y L el
PRLL e ) 4
T
e
d+p' =p=>d=p-p5 JSw @y asgi b
§=—£kxd
2

))).uU|Wgwbkls_kuw.x.COp)buLhoqsxgsd\nngb'g)
wl.&y)_g.zoumupﬁ\b

A Jlo

Colo @ culpicy agi s p ol WBx a4 SSUl v L
@ Jusb Hlowy Slalgowl Sloyss 31 .cowl @id,S L3 JSuw il 2d
o Sl ol s R:% el
9l
Ol 1S &S,> Bz jexo wp> oV weyw b LL e JS SSI -0
.J._J_)ST Cowd @ P olnss Ph) |) ML&D
Soyw LS WS> @z 90 wlilge @ P okas > V, Gy L gL )§| -C
on WU b, ax dgb 0o uly 05 W s)ls Sops aS ul Sl o>
Aol Hhdu v v, Sldee w

tJ>
N VEVLV/ RUIRVY

owl —p Ul B> aS sadg E, algiwl Ulouwo

12



M ~
T sSaopisl ool
ol 2,1 blai )5 p B U e ags O Ulawe
owsS aaw
feds=9, owsS Weild Sl oslawl b
%Esz—Mdpzészﬁ(])zzLR(j) P aladi ;> agg Ulaw
£, £, £,
Pohai ,5 —p sJB= L algiwl vlaww
2
E2r(3R)I=—20P1
80
i pR b
E =£"(-
=2R(5)
E =222 (§)- 2] P a5 JS 0lao
£, be,
_12pR-pR -~ 11pR -
| ¢, . 6¢, (J)

P ahis; ;> (suuudbliso Ulauwo
ol Ugild 5l eslawl U
m§-72ﬂ0| Jpas
= u[Jds
ouubligo Ulaw 39Me v Ub,> WJB> U P dhis ;5 S,xso g g
iy oV W U aslglul

B, =B, +B,
ass Sy (slubaiwo pol adls> Olsl b
Uj B.dl = 2B | = i pv2dl = agy Ul

Joiw e

B, = 1 pvd (—f) = ZyopvR(—f)
J=—pv Ul,> B> L algiwl Ul
27x3Rx B, = upvrR’
B MPVR(;)

¢ 6

13



XAV BTV
20 9 ple oiwuls S8 V) s

B, =B, + 8, =25 ()2 pvR (i)

_ 111 pVR (—f)
6
i A souinbligog i8Il Sg 50
F=9gE+qVxB
F :q%pg—R(j)+qvq|2x—_lllépVR(f)
11pRq /=  —11lugpwW,R -
-8 =g ")

~Larp[ 2 pw, |
5 R\ o=,
DG AU SO JD 9y (S99 0,5 CuC w

1
F:o:—zyowq
go

Yo Jlo
L1 oby> Jols> Jigh slows Silge paw 95 G ounblige g,

Ael cows @

w

>

alold )5 g Ul Whilgo U ¥ puw 9 BZ jo=%0 Sg, ) puw IS Lo,9
Jw el ool ass,8 518 ol 5l p

Awl=o ) Clqub )'| ) L.Q)Jo )'| Y pow @ >)|9 b ligo S

i >S9 s\o
E_ Iaxééz—’u"RSUw z-L 3 z+L K
/ i [R2+(z—|_)zf/2 [R2+(2+L)2}% 3
-L
IE’21=J.|2d—|2><g1 L’

If21 )Jl)J ) L.9)J0)| Y puw ))|9 So UT)D as

14



20 9 ple oiwuls S8 V) s

dz|21 2 a8 Y puw Jgb Ulodl dl, gb)KLs\oYMﬂ aS sulby> 1, =1
Olago seol UGS (8ub T o 890 13 ) w5l Jol> Ulawe B 9wl
Lgﬁkuﬂ)ﬂ)g07)|p QLob_p \fnuu)|J¢ﬂ>

|3J

AW
£ 5[ d

27zp( p)j ‘
4L ()

27p

WS> gw pd Vb= Jol> Sjlso puw 95 Gu Soyw aS g oadline
Jol> pw 95 Hw Squw aS sy vlin i b a4 Ulgisw
owl a=dly guuod ue (sJg Sjlgo UL,

2
Fo_pl” Job 1>y 5 Sgp ,laso
I 27

1) Jlo

w5 L esless oly> B L Jish Slewn Sldilgiwl puw
skl Ol s JSow ailbo o0 whilee @ Sldblgiwl shgaw 81 00,5
A9l Cows @ (%7%) Olaizxo @y P dhsi ) |, (sawublice Ulauw -l

)b P absi 55 algiwl whlge @ | 1 0by> Jol> Jugh sl o SSI -0
AwS auwl=o |) ol dg]o .L>|_9 =V >)|9 S padd
iJ>
S Lo Ulauo
Joo s (sauubliso Ulauw 95 go> Az (sauublies Ulaw P dkas >
Oby> U g ailgiwl 5l
I'=JzR?

15



XAV BTV
o 9 plc ol il

Sod 1) Juad

=3x(Ry) =37RY, is @l Oly> b ailgiwl S

. _R

_'r

B, =B+

—+
16

-V

49R* B50R’  5R2

=
6 16 FT 4

;;',5[ D)
s

272,0

gr o A _fZEZi4_jEZi
27p p p
o
2%0 p

ot g s

- 21R

=bw(

~ 5R
+
16p]

Job [loww puw @ 3,lg Sgyw

16p

W1

ﬂr

kdz

UJ1

21R ~ 5R
272,0( 16 16pj

C21p IR ¢_iA5/,zOII'R
327p° 327p°

1S

ook puilgicse 1 puw  d)lg seunblieo Sopw awlxo sl
lsione Ao pxilos 05laiwl 8 Jlio 20l 5l 5 wowiles Joc pbiws

33,8 25b 55 Bub

16



2
T sSaigyisSdl Giusool
20 9 ple oiwuls S8 V) s

UL’P Jol> w95 B b 5l 1 puw @ 35l ownbliso Sgy us
gl.hD)l % QLOb))qs II,M9))|))|)§Z)9.ZD L.SB)S Cl.)..._LD)Dqs I'

-LLA.U' CLQ_9|) lflln 9 mbl} L-SS)-U lfu'

L wewl uly F. lase

L cowl ol = Hlasoe g
= _ull’
F = >
vy

=7 8 P o (U ailla) p- \/( j (?j abyl, 95,8 5>

p '
= U
8zp

F, =F, cos;/(—])+ = cos(%—}/)(—f)
7R
cosy =—A

P

R
smy—i

)

Fue = Fy-cosy(])+Fy.c

F,.=F, ?(] +% — )J

F :

£ m;(jy%(f)}

27p



XAV BTV
20 9 ple oiwuls S8 V) s

{50
et Zap 3 2 B

320
:é‘;[')[ 472/ 4p ]

2141IR + 5ulIR:
32mp° : 327p°

Lol (o8 Olg> 16,8y as

1Y Jlo
b 5y JSew @illbe L1, 9 1 Ol Jol> Jugb Slean w93

S5l90 9 3,15 518 XY axao Sgy 1, paw 97 s9x0 g 5> | e nSy
g».w|d).1|).: Le.:l Cd..ol.‘)_g L_u.ul.&X)g.zolJ
Auilos acwl=xo |y 1, oww 21 Jgb @y 35l Sg,0 -l
.JJ)_QT Cowd @ I) IZM 21 LJ_gbCU >)|_9)_9Lu.u§ )
I, paw 21 Job @ 5l SS90

él IUI o

27p

ﬁﬂ:jl 1,dl, x B,

78 IS
_L I|dx><2—¢> L IdXxﬁxgo

ixp=ix(-ising+jcosp)=kcose

X
CoSp=—
e,
= AF AN P xdx
FZl_.[I |dX2ﬂkaOS§0— 2w kJ‘l X2-|-d2
F, =o 13 ccwl 5,8 JILS1 05 &G

18



XAV BTV
20 9 ple oiwuls S8 V) s

7=[rxdf BR P
dF = wull, Xka2=a 2xdx2A
27 X°+d X“+d
27
R axdxk [ xadx -
T_'[—'ppxxz+d2_a~[—'(xz+d )%( (P)

Sin(p:%

oxdx i x2dx f
7 IIx+d2 Ix+d

u_uu| b)S LJ|)§.U|)J) &JLJ I)._J__)

|
f=—2aj[x—tan‘1i} =—2ai(|—tan‘1|—)
d | d
'Y Jlo

Paw Sy axbo 5> w1 Oy Jols> @S il Slein puw S

o blase Sqyw .3yl 513 sillae cowl 1, Olb,> Jols aS JSui (sals
AS dowl=o |)J°*-W9> u-’l

dF = 1dIxB alul, (3s,b 5l clio ) gl @ 5)lg Sg
di = jdy ) &lo Jgb ulol
wl, _ .
B-251(k) 1 ol sl Jol> Ol
Ml
dF, =dyl, j x R( k)
_ /UII ~
i 27le a( )
o Y &lo @ 5,lg S,
dl = dxi Y &lo Jgb Ul
= m o
dF, dx|2|x2ﬂ(R1+X)(_)
_p e dx e
2 I R+x( )

19



20 9 ple oiwuls S8 V) s

F, :%In(R+x) f(+]°)
11 R 2

|

N

Clio ¥ glo @y 5)lg Sg,0
dl = idx + jd Y &lo Jgb uloll

=] o ° | "
dF, = |2(IdX+ jdy)x Zﬁl(lllo?:tx)(k)

dy = dx, y=x la> alsleo 5l oslaiwl U

dF, = wll, ( de+|dx]
2r R+Xx

~_,u0|1|2 2 o °
F.F s [Jln(R+x)a |In(R+x)a}
:ﬂ0|1|2|:_j:|nR+a+i*lnR+a}

2 R
F=F+F+F
X

1Y Jlno

o B> 4 wleS) sxdaw 5SSl LU 21 Jgb a4 sldilgiwl Sy, -l
A, Jisexe Jdog> o Slaggl; e ,w b dlgiowl ¢l ST cowl ais,8 1,8
L 3l 5b8 wlaize S0 51 Z2 alold ;s> aS P ohiai ;5 (sawubliso Uliuw
digidow Sy souublios Ulue (W) (o9 azw 5l eslawl L -
Ailod dwlz=o b culpics

w

>

w4 S)lei V> Jol>osl> S Ul Basb 5l ewdblizo Ulaw
S s JSow ailbe | cawl dl 0l,> Jols aS algiwl o Sg, d7f
Bub sl L le 0l,> ccawl 27 Tawe U Ssal> e ol 35,0 alold .30,.5
pailoiso Aowlxo 545

dg = oRdgdz’

20



sSwiguSdl Giugol
20 9 ple oiwuls kSJ)d 1) ,J..a.9

dl = d_q =oRwdz’
dt

JuS,o 5l z adlold s | ul,> Jols 9 R gles @y asl> S vl
2 ~
B.:Llyk

2(R2+22) 2
M) OUy%0 U P aohsj ) |_) L5_9.°.1.>' )l_g.l Wu]oh&o Ul.\.uo p.u|_9JL5\o |3J
uR*o0dz -
7 k
2[R2+(z—z')zj ?
:,uDRsaa) IZJ‘L dz’

_L[RZ +(z—z’)2}

dB =

(vs])

%

+L

df = 1dixB = IRB, [sin 49(—I2)+,5005«9J

1 Row L-z z+L

B=X +
[R2+(2+L)z}

k
2 [R2+(Z—L)1%

5
JSow @ a=gi b

L-z
[RZ +(z—L)ZT/2

z+L

[Rz +(z+ L)Z}

COSa =

cos f =

%
999 hulg, 5l oslaiwl U

21



sSwiguSdl Giugol
io 9 /.\.ls ol iwl>

Supad V) Jad

B 1 Row

(cosa +cos )k

Hlolw 9 g0 WIS 5l esleswl b jousie :J_>
5ot IZde(r—r)

C4rd il
=1k Ulawe olhsi wuedgo
F'=2k+pp ul,> Uledl Cusdgo
rorl=[(z-2V +R2)? Olaws b 5 Ol,> vlall alold
J ) )=

kds = ovds ul,> uladl

- o (@xRp)Rdpdz’

=(owR)(Rdedz') ¢

= owR*dedz'¢

_ powR Lz sl

f IZ,,JR a)d(de(px(zk—zk Rp)
4 [(z—z')ﬂRﬂA

SR 2n p(2-1') dgpdz3
et N s m _,)+R}/

+ 2 Gor [ Updz’ K
4 'L LL|:(Z—Z’)2+R2:|%

!

B=* 6R%w2r| - 272

4 RZ[(Z—Z')Z+R2}

%

-L

k

% %

s [(Z—L)Z—FRZ] [(Z+L)2+R2}
Culpiosy Adsidew Ulase
I >0 9 a>e wylps (v ddsidew Sy

B =&;w(cosa+cos,6')lz

22



@gmo&m) S8 V) s

= “°F;““’x212=yoRaa>|Z

|lAJ k =0Rw ub).> sxbow B> lase Ug>
B= ,uk K

10 Jlo

weiS) sxbw )L JB= L b g a slagles @ Jogi sSuws
B=Bf welew Ulauwe S 5y S lbo 0 wleisy Slaygly wue,w Lo

ol = >)|9 b liso SS9 w0 wug.l.b.o DS, (sw0

rJ>
oS il Guix > &S | ol Jobs adl> Sy @ s,lg S sl
a9l s cu.u_s @ |, cowl a8,
F = owB, cospde 4d
[ I J. (p +7 )%
Sdp ~
F — 20008 [' 282 (f)

(7 +2)

=J.2”|Rdgo(ﬁ>< B.f
] 2z ™
= IRBOL (ﬁx(sin0,5+cosk)dgo
= IRB, (—ksin0)dp
+IRB, cosefﬁﬁd(p
F = 27IRB sin 0(—|2)

dp uo,e 9 p gl a4 (ilaals lgs Seuwwd @ 5)lg Sgyw awl=xo Sl
Gowlxo 515 Bob @ dl asl> gl Oly> S L s JSo @il
WL V]

dg = opd pdg Souwd adauw Sq) HU ulell

dq de
dp22 — cwpd
a7 'Odt Y A

dl =

asl> U._J_I =V] >)|_9 Soq

23



XAV BTV
20 9 ple oiwuls S8 V) s

dF = 27pB_sin 4dl (—12)

Yo,

sin6?=\/m
d|f=27rpBo\/#aa)pdp(—|2)

3 ~
ﬁzZﬁpBoawa pdp}/ —k)
g (p2+202)2
p.Jl.oJ._s\o Cl.u.ul.zo :).>Cl.:s).> L_éJ)b)'I |, JLS!

o 2_[ p+Z

;
ﬁﬁ:p P22
=b2(b2+zs)%_a2(a2+zs)%
AT
b7 (b7 27) 2 - a? (a7 4 22)
AR R ACEE b
J> |, adlao ol Ulgicsw 5w adl> a3,y o 5l oslaiwl Wg lowsiuwe

CL]aJ_|) )‘| LAY D900
F :IIZdeé

kds = oVids = o (@xT ) pd pd @

:ﬁ[ﬁ]x(sin0;3+cos:9)?ﬂ/d/d(p

=0'[a)l2x(p/3+zl2ﬂpdpd(p
kds = cwppx B.fd pd g
5 b pe27 2 A ~
F :J.aj ocwp px B rdpde

= owB, I: J.jﬁpzéd pdo

a

a a>gi b

6 =1icosdcosp+ jcosdsing—Ksind
F= GCOBQJ.:JZH,DZ (fcosecos(p+ j cos@sin g —Kksin H)dpdgo

24



%\j SS9l gl
@];Mgplsolﬁ_@lb SS9 1) Lad
JSow @ azei b
ot et
E = owB, [f f” cos (pd(p_‘-:ﬁdp
+j[sin codcof:ﬁdp

~ @27 2 p3
_k.[, d§0J.° _(pZ [ ZZ)%dp
A N80 pgs g Jgl JI,S5!
= b pdp N
F= Z”UCUBOL (p2 _,_ZZ)% ( k)

wowl i G, auliie Llg> as

25



