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i e ilie 9o o piall ;b oY @l g duead] 028 Coges LGS
L‘.‘..L.& Lv.m Ol (niiess ciys Juols T ey iasyg scalar Lsue
(LS bl elidll Gl e padg cipsae ies Legic s

AB=|A4||B|cosb (2-21)

Laglpdl o (0) 5 comialai¥l ptuesall My (B) g (4) of o
(2-15) Jem &l ,bil  (Adot B) 1,35 «Plegin sy guamtl

=

6

Pnd

B
(B) 4 (A) el Guliall ypuialt (2-15) Jsads

e 3 gl 30 e Lo junad g phall g1 joluall aas 2 (6) ugh3dl e Gllay (1)
(360°- 8) a9 gl
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i) 4y Jath gy 5adll

Cn—s commutative law JsLo) o ls ansei i of Lia Liisnasg
(2-16) Jeaddl il cls oladg « (B) g (A) cngmall

4

ekl el B S5 Dol (2-16) YS!

ol usd (abc) SLal el

cos @ = —
A
A'=Acos 6
Sial e (4) daiall gaseall dadadl e 55lue ga (') axill )
dmtiall Lpauall Laudll 28 ey Lathyan (pfaes Lusie duea 5a5.(B) axll
10l azs (21-2) kel J] oladllyy < cos(0) augl3ll aled o clliasmg (4)
AB = ABcos@
=[dcos6|B=4'B
dad e slof Wiy (4B = BA) 5T aalidl Caungay gyl s oya
(B) axall Jalig )il 00 (2-16) Jmidl Jail () amill Lle (B) amill
tgsbes (@ df) @SLaN LN 2 cos(0) dugl3ll alad g oo das¥g

!

cosf =—
B

B' = Bcos8



dgaiall Clpasll g sl Cilpasl) SN Juail)

driell gagaall dadall (pe 55lee gag « (B') 5o Bcos(0) daxll o
dontiell soedl el 38 pass digal (rEnang (4) dmill slucial e (B)
€05 (8) iygl3l alad g iy (B)

1Ol dsd gy Ts e (21-2) Dslall J] olalil

A.B = ABcos6
= A[Bcos 6]
=AB'

G Ualaall a1 Coydall ) S dacll IS oye L oS domgill ok
Sl Ll olag caughill aled o g Ongiall Lauall Hlall le Jaide
Leealid Ly ormanlodl e copus Juola oo Taime 435 Lo (dosae
L5 Telac 98 uakddl ol o) Liagl a5 Labie cgaie Luaso 58

AB=B4

L) 5o bl cupiall 55L3 e 3y Sl sl aalaill 0ol ey
ro 93 B gy 2-4 3,341 2 o, €] 50 sl alad ol (533 i o
(2-17) Jemall Jals "alad comll” (530
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oy A il el 5aih

of cmm (C) el amill a (B) g (4) cnemstl iama o
Uiyl 3] 0F1g s ladl dggl 3l o da D Lessg « (8) Lagin gl
(TG ity (C) dmiall uliall Copuiall Yool 18500
é.é=|C||C|cos<9
=C?
 paall gglus duudig dill cny Lol 3l O D
10l olad (o0 5l

C? =A4°+B?+2ABcosb

Salad sl pgila

Sl Il g (rpbo) dlame sl Lgaluisiol (i Zaall oag
tie Gl )9Sty G ((2-18)
C =A-B
C?’=A’+B*-2Acos0
s (90°) (s 5 g3l cilea 1] ¢pand! Ll 21 tan Dla
35 e T g3 oulidy ¢ Lagias LUl gl 3565 L ol
ALaS i 0¥ g gyl 5 pe asolull Litaay Less coamsll ial
L 1yludie g aubtudt Zygl 31
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dganiall cilbash g pasmll cilpash 1 SEY Juail)

oy

B

(2-18) gsan
Slaadaill o a i oo ol calgaeil ‘:,AL_?.:}H o yall fols of
g rs .L_.smyf.m\ faa 2 w ¥y ‘Q_\.gqﬁlg...ul.gﬂ < puadl A 5 ALY

(b e
i.i=|1||1|cos(8)=|1||1|cos(0)=1 -1
i.j=|1||1]cos(90)=0 -2
i.k=|1||1|cos(90)=0 -3

i suo odl culgamil Lsuadl dLeyall Ol U3 iaag
|i|=]j|=|*|=1
O daglidly cdilile :‘—‘Jbg-“ LWW@TWLJ‘)” ol Lless
L.:J).A.A.”O.L):H.I:JJLALL" Ul ZJA:-)LASJ_g)a'oulL .J.év}'»\.a&—4
P TRRE @?‘MQWWL@”

AB=(A4i+A j+Ak). (Bi+B,j+Bk)
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At 4 lath gy sadl)

A=Ai+Aj+ Ak
B=Bi+B j+Bk

((2-7) olat JELE 2. cpas¥1 caylall Gl dousein Cagu Lo 1iag
distribution law <yl 2_ iuay) il do sl blel pa pe

Example (2-7) Jtwa

goill e cynyall (B) g (4) cnemill o (8) Lgl3H luda anl

:&,33"
A=3i-4]
B=-2{+3k
~:Solution >
AB= |A||B|c0s9
A= a7+ 42 =J@BY +(-4) =5
B=yB?+B = (- 2y +(3y =3.6
SRR

AB =(Ai+A,j).(Bi+Bk)
=(3{-4]).(-2i + 3k)
=(3).(~20 )+ (30 ).(3k )+ (~4] ).(-2i )+ (—4] ).(3k)
=(—6)(1)+(9)(0)+8(0)—-(12)(0)=-6
:Of dad plaggailly lasanyg
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dgadall clpast g asml) sl ;SN Juaadl)

cos@ =—=-0.333
18
0 =cos™ (-0.333) = 110°
(0=110°) oo (B)y (4) camil! o sl 30 5T 6T
:Vectors Product al>3%1 o juat) 2-8-2
ieSs e bylie o iyl ml Y @ g Dulead! 02s sy Uil
dxtia 9o Ongid Galad¥l oyl Jols o <oty Lisag cvector ialad!

crragreall el (Gom 6 (g5l e Lisgas ¢y5my dalodt il
LY Lo byl BNl die yiad sl i) lude Lef « Legunns

AxB=C=|A|B|sino (2-22)

Lol JaaS () 5 csuguad! Lgaill Lesall luda s (C) &) Co
Tady «(2-19) Jsm il 13l « (B) g (A) crgmill o 5 ypmand] g picall
.(Zcrossﬁ)

|
ol

(B )y (A ) o5sdlatt OrfiuaSt aladif ot Jhegg (2-19) sty
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At 4,130 ey il

Al s el aluiiwly 458 ee ey d (C) aseall obsil Lal
ool sl 13 piin i of 5ygpud g (2-19) JEmdl HIail ¢ el
O iy ¢ glall Lala Lin oty didec g ralad¥l iyl sl
aall iny 4liaS (B) il ieall all ylant alic3 (4) Jo¥1 4zl
gy s La ikay ¢ (€) wpamdl aill okl algs¥! Sy ¢l
5 ) oLyl

- -

BxA=-AxB idols e (23-2)

e alaiianly alad¥l cyiall ibes e uslapll el of Lo
1AV JEmall e gy Tas |

AxB=(Ai+A,j+Ak)x(Bi+B,j+Bk) (2-24)

Lewols slatiely (AxB) alad¥l iyl Juols slay| Liigasyg
a9 B gdcall alusiwly Laslay| Lisoe ks «distribution law 593!
gl alod¥l oyl Juala of e Lis agmgl ol e (g0l
e Jlie o y3ly mais gl 9o (X,9,2) aslaall SIW aldaill 2 5ol
e oF Lyl o s JUL Jaew Aad e pmiall (e ot 1o -G Gl
iy 1nga () 9 (1) samgll el alad¥l opuiall Jusls

fx}':li“jlsin(@)
iEaly

|i|=[j]=1



dgaiall s g Apasel) Cilpaslh 1 AN Juadl

s (k) Ol 4t 1y (6= 90°) ol Lagios Tusl3ll o Lass
0l az 1asaag (7) 9 (1) cnemill Gsim 501 S 5iall e (3500l 4l
ixj=|1||1]sin(90)=1(k)=k
542 4aladl Lal cos gl (ggbuws auuadl asill ludae 4 s fgll e

el 5ay9md! (e JE e gagaall (2) sl e Gulaia 6T (K) ol
ol Lo M gy sy it o T Ui asg g3leall

ixj=k (2-25)
xk=i (2-26)
fxi=] (2-27)

2 caell o el B Al dles @1 das S Sl (pa
cybde ol il G Snay ey o ol oladW &) s ¢ (2-20) J&a Al
Ll Lalost (p8n® debiadl o ylae olodt 2 Laf < de Lol

PZASN

X
—

J

(k)5 (7 )9 (i) oamst gt Galai¥ G pall (g (2-20) St

Example (2-8) Jlia

A gl e oylayall olgaill bt les 1)




Lpulal) 4y l00 gy 5dl

A=3i-4]j
B=-2{+3k

—

C=AxB : suuatl anill usof
:Solution (>
C =AxB=(31-4])x(-2i +3k)
= (3ix20)+(3ix3k)+(4jx2()—(4]x3k)

—0+9(—j)+8(~k)-12(i)
C =—12i-9j+8k

oS! oo g oLaYT cali ally JEL 1o 2 debf csllas UL

-

ixi=jxj=kxk=0 (2-28)

:of el
fxf=|1H1|sin(0)=0

(hxk) s (F%]) oo JE=) Luatlly sy

100



Al cilpast) g Aasal) Cilpasl SN Juadd

Wolone dals Siluwe
Solved Problems

J il y il (m) dabigs qwa e (F)F) F,) 53 &5 @il 2-1
(2-21)
ol e 35500 393l liie Lol dagl -1
598l ol oladl sus -2

\ 4

F;=3N
(2-1) W gttt arliats (2-21) gsa
:Solution J>J3)
aladialy Lddaedll 35, 0l e s dilis Goadas JUELN s Of gl (e
Llin e J] I 53l Jagata 6T ¢ ylempnl] jglonll
I- F,, =F,cos(6,)=4cos(40) , F, =F,sin(6,)=4sin(40)

=3.06 N =257N
Fy, =F,cos(8,)=2cos(135), F,, =F,sin(0,)=2sin(135)
=-1.4IN =14IN
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Al 4 path ey 5adl)

F, =F,cos(8,)=3cos(290), F;, = F,sin(0,)=3sin(290°)
=1.026N =-2.82
> F,=2676N ,  ).F,=LI6N

F=\/(ZF;:)2+(ZF,V)Z
=y (676) +(1.16) =29IN

2F, 116 _ .
S F, 2676

O =tan™" (0.433)=23.43°

tanf =

Y IR DR PESPICON D IPURN F -1 PWES TN P E-SS D

(F,ZF,,5F, ) 5l e J&= Jiedl (%,3)

Lalall Luss,Uly «x-component &gl LSy I._u\_uo Al 2-2

(2-22) JEa il 2 i obl (593 (pa a1y J<=I y-component

:Solution J>3\

i ylatl daras e ctUall cayus ) caags HLas Y s o das U
2 il dualadl el gyl PO (e cgsment! 2 653l Ll

.aaliea l:i‘”ta)i
:Of azd (P Juadll (e (2-14) J=ldb ] 3a5alls
I- F, =F,cos(6,) =10cos(45)
=7.07N
F,, =F;sin(6,) =10sin(45)
=7.07N
2- F, =F,cos(8,) =7cos(60)
=35N
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103

F,, =F,sin(6,) =7sin(60)
=6.06 N
3- F,,=F;cos(0;) =6cos(135)
=-4.24N
F,, =F;sin(6;) =6sin(135)
=4.24N
4- F, =F,cos(6,) =6cos(330)
=519N
F, =F,sin(6,) =6sin(330)
=-3N
4 F,=7N X F,=10N
309
45°
> X »X
$ 3
F3:61}V
3300° 135°
C\ ox N,
F,=6N

(2-2) wglmts wlitt (2-22) st



Ay A il ey il

oill i gamnl Eyslaally Gytpmcdl lugmyl) Lol conn gl o sy 2-3
Lol aomgl <(2-23) Jenddl 2 Lignall

Y F, el jell le 553l fsame diaza -1
Y F, gabaall jsmll e 6981l § gazma dlias -2
LE.:J.E.\ ’lel.i:hl.uﬁ LgA\aS‘ A.la‘»cj %55.3.” PRV £ gaxn Ldaxa ._L:_-ji—3
PO |
:Solution J>34
1->F,=F, +F, +F, +F,
=7.07+3.5+4.24+519=1152N
2-3F,=F, +F, +F;, +F,
=7.07+6.06 +4.24—3=14.37

5-  F=|Xr)+XF) =\1152) +(1437)

=184N

L5 1437,
YF, 1152

0 =tan™ (1.247) = 51.28°

tan@ =

SF,

(2-3) asglomtt abLaat (2-23) st
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105

t A szl e ondjally (B) g (A) b ples 13 2-4

A=2+3]
B=-3+3]

Jn mSAsLULw. > of
(2B) axilly  (34) axil] -1
(B) axlly (4) axill e Jat (gauall Hluall -2
(A-B) axlly (A+B) axill -3
(B) 5 (4) cnemill o (6) iygl3 Hluae -4
(4.B) cngmiald kil G puall sl -5
(AxB) crgtiell alad¥ o yunll gli -6
:Solution (>3
(gole (34) axall -1

34=6{+9]
1 5olawd (2B) datl Lol

2B=—-6i+9j
gl (4) dxiall gouall Hluatl -2

|4]=(4.) +(4,)
=47 +(3)7 =16+9 =[25 =5




z*u\u‘y‘ L,,E.m f'w

|B|=,/(B,)’+iBy)7

=J(=3)+3) =J9+9 =18 =4.24

:golowy (A+B) amsll -3

(A+B)=(A +B,)i+(4,+B,)i
=(2-3)i+(3+3)j=—-i+9]

1 gabeuss (A—B) azall L

(4-B)=(4,-B,)i~(4,-B,)i
=(2-(-3))i-(3-3)j=5i-0j=5i

e ld (e 5L e gl o (8) Tyglpll luda sloud 4
:L.,SS" 3:;2.“ u-“) LA',J ‘z,a.aL_a.Z.“ c,a).m.”

.§=|A||B|cos0

.B=(2i+3]).(-3(+3])
=(2)(-3)i.0+(2)(3)i.j+(3)(-3)].i+(3)(3)].]
=—6+9=3

PN

A

(i.j=j.i=0)

. cos@= 4.B = 3 =0.
|4||B| (5)(4.24)

0 =cos™ (0.1415) = 81.865
1 gobeas (4. B) oregmiall ualuall o puall eils -5
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dgaiall claash g Aasml) Cilpasl) ;BN Jaai

(4.B) =|A||B|cos¢9
=(5)(4.24)cos(81.865) =
=3

Jgeadl 128 (4) Gt 2 Lgile Llias alf deilf ol LT dasY
1§l (A% B) orgmiall Galad¥l oo punll ki -6

(AxB)=|A||B|sin6
=(2i +3])x(-3i +3])

=(2)(-3)ixi+(2)(3)ix j+(3)(-3)jxi+(3)(3)]x ]

=6k(-9)(-k) =6k + 9k = 15k

(Jxi=—k)g (ixj=Fk) liw (Txi=jxj=0) 51 dasy
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Lgaiall cluash g Lpasal) cibpaSl) 2 Y Juail

g."l.'i'Jl Jadd! (ke g Sliue
Chapter Two Exercises & Problems

Lol puany (Bald Sl (7) Gobew (4) daill Hluza oles 13
el o g1 olai¥l cya ety deLall e olonils (250°) Layfuiia
sy a2l @ (5,9) puypmdl Lesiions 4l 138 @yl
(A4) dxiell Lsbeally Lol
tles () dxiall Losbeally Liwedl oliss U coles 13

Ay =-25

A, =40
Lul.u; J.‘g-_gi
(4) axiall gouall luats
i ol il jamlly () dmill oy dugl3dl LluEa oo
Z9ly pieasg (15m) (R) &yzia wound isnl3Y daia Jobo luda jly
sl Gl jsadl aa (30°) Layud

adisn ya Lolius dngl @8 0 (%,9) gaysd] Laotieions 4l 1

Aysbeally el

eV Jl Pile plow e cady (U7 Jgnd Jle il Linee dakd
(2-24) Y=l Hlait ¢ (20°) S Lol A5 un (12.5m) d3leua
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Al 4 laal el 5add

12.5 m

20°
(2-4) Wbt (2-24) gsas

L_.:Lu.o. Jq-_gi

22l s e ] suall Laladll Lgnads,l Gl daload] -

o ey Lol dalall L o3 ) 23l -

Tlie LY cligs,l Lty (D) g (C) iai3¥l Lo b ol 13
b

C,=74, C,=38 C,=-61
D, =44, D,=20, D,=0

oremill pan Jols Jhe g3 (R) il oliim pa Lo il
(AW Sl e ol all (B)g (A) oOlezall sl

A=4i+3]
B=-13{+7]

L_u\.uo. Ja_.ji

()5 () samsll cilgmie aluseials opezill poa Juols -
(A4 B) Jua ) (R) theandl oladly sfuie Lyl aagl -

2-5

2-6
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dgaiadl claash g Apamml) Cibpas) 1 B Juai

A S idl Sle olayally (B) g (4) olemall wbud oles 13 2-7

A=3i+4j

B=5f—j
olaily Hlusia ot @8 ¢ Labually Lubead! hiegs 1 Lol ol
u-‘Jé'

t A JEaidl e olayally (B) g (4) olemill wbud olea 13 2-8

’L_pLua. .Jor_gi
(A+B) -
(4-B) -«
:0] Eas (C) wguadl dmill (e ¢
A-B+C=0
10 s (C) g (B)y (4) BEN cilgaall wbod oles 3] 2-9

ol
o
@Y

=2
=4
+4

1
o
)

+
=3

~.y
\4.)

@V

(B)y (4) cne=ill &)
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Al Ayl oy 5l

Tuegnll uds Led (2-25) Jemddl 2 ol slly (B) 5 (4) oleasil! 2-10
51 JEmial le oliall Hlaled¥ Ledy cclusy (10)

Yy

A

30°

105° .

(2-10) by (2-25) ysa

Lol .\:_-‘97

(B) s (4) oneml g Juols Jis g1 (R) 4zl -

(R) dxiell Lsbially Luiped| opisa )l -

Al el yonlly (R) asmill o dghi laia -

5y aadl 25, 2l JLa Y ¥ glone &S J] glisl catse e 2-11
Sl (12m) 1olas e ¥ Uglanll ciles 13 L) il

o (3m) LN Ugladly ¢ 3y Jlods (6m) sl LIglnllg
&Lm." L@....b_,.n'é__sjéﬂ J\Jm.\? Z—'_,-L'ﬁl‘ &Lu.tl‘ g_b Ld ‘«le_é.
.(2-26) J&\.&” J.!o.:‘ .93.\:.‘3 U_gl.zae
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dgaiall sl g Agasal) a1 ALY Juadl

N
45 |
45°1
|
w . > F
S

(2-11) aslaat ((2-26) gsast

ol pudally bl qupiall e JEat n byl et anseiad 2-12
HASY) S A (a (3A2TS =

ii=j.j=kk=1 -1
i.j=jk=ki=0 2
fxf=]’x}'=l€x1€=0 -3
fx]’:lé, l:txzf=]’, j’xle=f -4

iasilly clumg (10) Golus (A) driall Lisaall Laall ciles 13] 2-13
ol Laghus La9/301 Hldag calamg (6) (obas (B) dxiall Lsaal!
(60°)

ol Loe M Ll o
(B) 5 (4) ongmiall il apuall Juols |
(B)s (4) Orexiall Salad¥l il Juols Hlude -0
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L'whu‘\ﬂ :\.L)Eﬂ\ f-\-,tj;lﬂ\

1AV JEm il e olayally (B) s (A) olemill dbod ol 13 2-14
A=3i+3j+3k
B=2i+j+3k
UA)L&‘AA:I-_M. ‘
;1.§=|A||B|cos0
AB=4,B +4,B,+A4,B,
Lagio i yguamll Lol 3l bt il
(AT il e olajall (B) (A) olgmall st 2-15

A=3i+5]
B=2i+4j
glgLuS‘\& A gf
1- Ax B
2- AB

w
|

*\
ANy
+
=1}
N
oo
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dgaiad) Cilbash g Lpasad) Gl 1LY Juad

Wl Sl
Optional Problems

(CpaBga I 5 pilie Byddl dga oy anl® 5,5 sl ddams Cias, 2-1

AV gomill e el

L(40°) Lol e dusl3ug (1200m) sas e -|

..L.Aa).” L!n.z\u.n (1230) LA).,\:Q &J_ﬁb J_uj M)Jb_)‘_\').ﬂ)—dlu‘ -
gl ((2-27) Jem il 5 Ll « (258m) 0303 Toas Jorsw J o3I
EWSURETR- SR TR R PRSI IR

1200 m

258 m 123°
40 . E

(2-1) agyias o sty (2-27) gsan

i A il e dayall (C) g (B)y (A) B colgaeall clnd 2-2

A=3{+3j-2k
B=—-4j+2k
C=2i+2j+k

:‘:,13\4.4’)4&4.‘3.37

1- Zx(§+é)
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L) Ay 1 ¢y 30

2- A(B+C)
3- A.(BxC)
2 cnlly (B)g (A) onemidl o olabis o331 Gl Gl T st 2-3
: Gobad (2-28) Jem il

(2-3) auyhas o1 arludt 2-28) g
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dgaiall cilast) g dgasal) Cilpasl : AN Juaidl)

At

Summary

Ly Mol Lipaes Lgiaas’ (oS Sl Lpaall | siactalt duceSH
Slwsall o e gema po audeind O Ligaasg «Lgald sus g9 Laylude
alie W1 Gpend! il gal ¢ Kauilonall Losorall
L0 ya0 Dol Ui Lot ey Al Lasall o saganill Aees!
iy Lelae Homay Laydl Ladiy Lgaladly Lgwlid susgy Lo luda
o581 il Lgaill laainll (e Lo gama ps poieio oof Lisle
L oLl
O dde Wiama o) Liigaas :dgamill OliaSI (ps s e Al iasme
iama Lo e Lgalod! aisd clli s uilaill Lentl] ciloesnll
e )l Holadl e Lsbuall Leibiss yag Lol Lgiliss 5
2 Y gl

DA =A, 4, +..

DA =4, +4,, +..

tan(ﬂ)=§j’

gl Olgesall e sue e e o Liisaay i3 g3 Olgavie
e (7, k) s gll calgatia aluioals 1,30 2 57 ggenl| 2 Luilnall
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k) &g lald ey 5udh

A=Aji+ A j+Ak
B=B.i+B,j+Bk
C=C,i+C,j+Ck
JEo o dugl 31 O Les «asfglf Lgia Joat Lallall Lauall (gobed S
igamill iliagall o ihiame of Leso cin s pand Golad ,> Vg Lgie
N PSRRI
R=Ri+R,j+Rk
riadg (B, A) ipgoein pax Juols ol putieiiong :pldd cond| (3l @
Y Sl e Lusly; aie
C=A’+B*+24Bcos0
amiall (gauall HIUGl (B) «Jo¥) aniell gauall Hludll oo (4) Eoo
el o 5 yuasdf 2391301 (8) ¢S
dic ;s (BA) cnemid oaaluall Goyiall g5LS O s oaaly @l pualt @
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