
I 
~ 

1JYIYI 8 

t 'l n t Gl il fl ,.,..)~ u u ff1&J3l G1 

AQ.; AA 

8.1 ,-~uucnnt9lQ1nft13J3JGl 

ri1'V\'U,~Licu,~,-\J XX' , yy· LL~: zz· LU'U,Licu,"ii1cu,1cu, (real line) ~t-J1cu,"ii~ 0 LL~: 
q 

~\Ju1n~"n,.,LL~:ncu, 1~ tJnTni1'V\'U,~Yi~'Yl1\Jen El\J Li,_.,~,"vr"~13J,r cu,LtJcu, 'Lu'L~ ~El\J1:uu~ El 

1:UU~Elen··nLL~:1:1JU~Elsrr1tJ~\J 111~U1:nElU 8.1-1(n) LL~: (en) ~13J~1~U LL<iiL'U,U'YlL"itJcu,;i 

1Tnn1'V\'U,~ 1~ tJ 1i'n!J~ E1en11 

z z 

.SA~ 1 , , , o<V A 

'V\1ElL1tJn~cu, ') 11 LLncu, X {x-ax1s) LLncu, Y {y-ax1s) LL~:LLncu, Z(z-ax1s) ~13J~1~U L1tJn"ii~ 
q 

0 ~\JLU'U,"ii~i~enEl\JLLncu, X LLncu, Y LL~:LLncu, Z 11 "ii~fl1L ii,~ {origin) 1'11~U1:nElU 8.1-2 
q q 

ME 504 

z 

z· 

111~1h:nDu 8.1-2 
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L~llna-1'U'lJEl\ILR'Ufl'l'\l OX , OY LL~: OZ 11~'" X 'Y11\11J1n (positive x- axis) 

LLn\4 Y 'Y11\11J1n (positive y- axis) LL~:LLn'U Z 'Y11\1~1n (positive z- axis) <il111~1~1J 

L~llna-1'U'lJEl\ILR'Ufl'l'\l OX' ,OY' LL~: oz· 11LLn'U X 'Y11\1~1J (negative x- axis) 

LLn'U Y 'Y11\1~1J (negative y- axis) LL~:LLn'U Z 'Y11\1~1J (negative z- axis) <il111~1~1J 

l~llfi'1L1h~ElL;jli'U'l'ULLn'Ur4n~L'"R1l.liiii itli1JL;jli~L"~1: LLn'U X LLn'U Y LL~: 
'U 

LLn'U z ~ L '"'"L" ~1:'Y11\Ii1'" ~ LL 'Yl'U-;i1'" 1'U';l;\lu1n~\lii,_,1~nfl'l'fi1nu~\lrn~tJ,-~n au 
'U 

8.1-3(n) 'V\~El ('lJ) l~li~:'Y11\Ii1"U-;i1'U1\4';l;\I~Ull' 

z 

X X 

(n) ('lJ) 

111~tl,-:nau 8.1-3 

II I II A .J 0 II I 

~1liLLn'U X LL~:LLn'U Z 11'l':'U11JE11\1El\l XZ 'l':'U11J'Yln1'V\'Ufl~1liLLn'U Y LL~:LLn'U Z 11 

'l':'U11Jel1\la\l YZ 'l':'U11Jel1\la\l XY 'l':'U~l1Jel1\la\l XZ LL~:'l':'U11Jel1\la\l YZ ';l:LLti\lm11ii 
'U 

R1l.liiiiEJElnLU'U 8 1J;L1nL flElL'V\ilEJ'l':'U11J XY {1tJ'Y11\ILLn'U Z 'Y11\11J1n) iu;L1nL LL~:Li 
'l':'U11J XV ('1.tJ'Y11\ILLn'U· Z 'Y11\1~1J) ~1J~L1nL L~llnLL~~:lJ;L1nL11 elJ111fl (octant) ~\1 

tJ 
.... .J -I ... .J 

111~ 'l':nEllJ 8.1-4 El~111fi'Y11J'l''l'';l LLn'U X LLn'U Y LL~:LLn'U Z ';l:L'l'lln11El~111fi'Yl 1 
• ~ Q 

elJ111fi~'U '] li,-:uun1'l'L~llnL'li''ULi'lll1rllJ'l':'U11JREl\li3iifia'\l'ufl1'UL-iil.I'U1Wn1LU<il111~1~1J 

l<i~ll'\l'1J';l1nlJ;L1nLL'V\\tEJ'l':'U11J XV fiEl'U 
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z 

(n) 

z 

(-n) 

rnvn .. h:n El1J 8.1-4 

y 

L~ElriTv\ufl P LUU';JfiLfl 'J lutl'inih~·1llii~ ';)~,.:urh1fi'V\iEJ<1i1LL'V\1-L~-nEJ~';)fl P 
'I 'U 'I 'I 

Lflul'li'-;i1U1U';)~~tnll-;i1u1uL;juuL~u~nulu1~L~uL~n iu~1tJLfi~El~'V\ll1tJ I L~unR1lli~ 
el't-l,ilJ (ordered triple) lu,-tJ (x I y I z) LfltJ~ 

'U 

x uEJn 1 ~'Y1,.11J11';lfl P Elth~1~,.:u1u YZ :A~ii,-:u:';l1n';Jflfh L ilfl LUUULLn'" X 
'I 'U 'I 

'Y11~1J1n (x > 0) 'V\iEl'Y11~~1J (x < 0) Ltlu,-:u: 1 x 1 'V\U'ltJ 

y uEJn l ~'Y1,.11.J11';lfl P EJcivh~,-:U11J xz fA~ij,-:tJ:';J1n';lflri1 L ilfl LUUULLnu Y 
'I 'U 'I 

'Y11~u1n (y > O) 'V\iEl'Y11~~u (y < O) L]u,-:u: 1 y 1 'V\U'ltJ 

z 1JElnL~'Yl,-11J11';lfl P EJcivh~,-:U11J XY fA~ii,-:u:-;nn';lflri1LUfiLU1JULLnu Z 
'I 'U 'I 

t11~1J1n (z > 0) 'V\i£1'Y11~~1J (z < 0) Ltlu,-:u: 1 z 1 'V\U'ltJ 

L~tJn (x I y I z) 1T~flfl8j)E)~';)fl p LL~:JJnL;jtJU';)fiLL~:~nfln1n1JL1~1tJrl't-I,LUU 
'I 'I 

P(x I y I z) i~111~tJ,-:nEl1.J 8.1-5 
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z 

y 

X 

111~1J1:n EJU 8.1-5 

CV 1 .d ACV A o 

~1EI£.J1"'Yl 1 -;J"'V\1~n~entl"~~ B , C , 0 , E , F LL~: G L11Ein1'V\U,~ A (3 , 4 , 2) 

z 

y 

X 

~tllJ B( 0 ' 4 ' 2) ' C(O ' 0 ' 2) I 0(3 I 0 I 2) ' E(3 I 0 I 0) I F(3 ' 4 ' 0) I G(O I 4 I 0) 

CV I .d ... 
~1EI£.J1"'Yl 2 ';)"LIIJJ£.JU,';)~ A(1 ' 3 I -2) ' 8(3 I 0 I 4) I C(-2 ' -3 I 0) 0(0 I -3 I 2) E(O ' 0 I -4) 

'I 

~ "1 u, 'l:lJ 1J ~ n ~ u 1 n 9111 ij ii 
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X 

z 

8(310,4) 

A(1~3~-2) 

E(0101-4) 

v 

...... I ""' "" VltJ"" .d VI"' tl1~1nL~U~1U';)~ P(x I y I z) ~,IIJJU1Un1JLLnu z ~ ~~,.~U11J XV 'YI';)~ a ';)~ ~~ 
q q 

IV AA IV A ..f I ... ... I 

,~~~3J~n~ Q(x I y I O) L,-tJn';J~U11 111~U1tJIIJJeh1';J~ P uu,-~u1u XV t11~1nL~u~1u 
q q q 

';)~ P(x I y I z) L~IIJJU1Url1JLLnU X Lt1i~,-~U11J vz ~';)~ R ';)~L~';)~i~ii~n~ R(O I y I z) 
q q q 

L~t.1n,~d11 111~U1tJIIJJEh1';J~ P uu,-~U11J vz· ti1~1nLiU~1u,~ P(x~y~z) l~enu1unu 
q q q 

VltJ "" .d VI ... "" ... A "" ... ..f I 

LLnu v ~ ~~,.~u1u xz 'YI';J~ s ,~ ~~,~~~lJ~n~ S(x I o I z) L,-tJn';J~U11 111~U1ll 
q q q 

eneJ\1';)~ P uu,-~U11J xz ~\ltn~tJ,-~neJu 8.1-6 
q 

z 

R(O~y,z) 

v 

X 

111~t1,-~ne1u 8.1-6 

ME 504 351 



z 

CV I ..I 
~-uH.J1-\I'YI 3 ';l-\I'V\1111~;l1£J,El-\l';l~ P(3 I 2 I 6) U'L-bLLn'L-b XY I YZ LL~:: xz 

'I 

...... 0 

11i'YI1 

y 

X 

... 
111~;).1£J,EJ-\J';)fl P(3 I 2 , 6) U'L-bLLn-u, xv I vz LL~:: xz flEl U(3 , 2 , O) , S(O I 2 , 6) 

'I 

LL~:: 0(3 I 0 ' 6) fi13.H~1i1J 
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~ I ~ I 

Cil1EH.J1~'Yl 4 ~~~1'l:£J:'Yl1~'l:~11~ P(2 I 2 I 4) LL~: Q (1 I 5 I 5) 
...... 0 

1ll'Yl1 

z 
......................................... 0(11515) 

.·· ................ . 

/ t ·i;:J~.4) 
! ~ 

y 

X 

PQ = ~ ( x2 - x.) 2 + (y 2 - Yt ) 2 + ( z 2 - z I ) 2 

= ~ (1 - 2) 2 + ( 5 - 2) 2 + ( 5 - 4) 2 

= .J1 +9 + 1 

=Jli 

uuu11n-M~ 8.1 

F{2,0,2) - .r------i-----llllllll...-.7 C( -3 ,4, 0) 

y 

X 
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y 

X 

(1) 1Jt.tLLnt.t X (2) 1J\tLLnt.t Y (3) 1J\tLLnt.t Z 

(4) 1Jt.t'l~t.t11J XY (5) 1Jt.t'l~U.11J YZ (6) 1Jt.t'l~t.t11J XZ 
at .,J.L.'VJ.,J AG; ..J ' A do ') '-'' 'VJ.,J...t 

3. ~~ L "lJ E.J'U, 'lu'¥11 bu"ll El~~n~"ll El~~~'Yl EHJ1J\tLLnt.t "''lEl'l~'U,11J'Yl nTV\ 'U,~ b"" 'il El butt 
\1 q cu 

(1) ~~lJ'l.tLLH'l.t X (2) ~~1JULLnU Y 
q q 

(3) ~~lJ\tLLnt.t Z 
q 

(4) ~~1Jt.t'l~t.t11J XY (5) ~~1JU,'l~t.t11J YZ 
q q 

(6) ~~1J'U,'l~'U,11J xz 
q 

4. ~~rh"'u~,-~uu~n~u1n"llEJ~~~ 1tttJi".nij~11Jij~ 1~ E.J 1GJY,-~uui:i El"ll11 LLfl~L;j E.Jt.t~~ 1 'U, 
q \1 

ui.nij~11Jij~~ij~fi~~EJLud 
\1 

( 1 ) A( 2 I -3 I 1 ) (2) 8(-1 1 0 1 5) 

(4) 0(0 ,0 ~-6) (5) E(O , 3 , 0) 

(3) C(5 14 I -2) 

( 6) F ( -3 I 0 I 0) 

q 

A I al ..J ..J at ..J 
~~~~1'lnl111'lu~111L"'flE.J11'Y13J~~E.IEI~'Yl A(1 , 2 , 1) , 8(-3 , 7 , 9) , C(11 ,4 , 2) 

\1 q 

L iJ u, 'lU ~111 L"" ~ E.J llen'U~ 1~ 
\1 

~ 

8.2 L'lnLGlil1 

m111 ru,ij ~El~U'l~L11'Yl U'l~L11'Yl"'i1~ 1 iu ElnLL~"lJU1~ LLfl~~nU'l~L11'Yl"'rt~ 1iu Elnrrf~ 
"1J'U,1~ LLfl~fif'f'¥11~ 
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m111m~Ln~Tf LL'Yl"U~1r.r;i1u,1u-;J~~ ~1"Utn111mL1nL<ilerf 1uL:n~L'lGJJ1flm<il LL'YI"U 

L~~1 ti~1UGJJEl~ L~u,~,-~~1:1JYlff'Yl1~ (directed line segment) 1~ tlfl1111 E.J11GJJEl~~1'UGJJfl~ 
q 

..., ff' ca.. .... ff' 

La''U<il1~1J fl nGJJ"U 1 ~GJJ El~ L 1n L<il El'l LL~:'V\1 ~nff11J fln'Yl ff'Yl1~GJJ El~ L 1 n L<il El'l 
'll 

p 

11hJ1~1JUULLG{~~L1nL<ilflflUG{fl~ij&; 'V\~fl L1nL<ilflflU'l:"U11J ~1U,';h L1nL<ilflf AB 
'll 

~ I ~ g.-
Q t).l Q I A t).l • • • • •=f I A 

LGJJE.JULL'Yl'U~1tl AB L1·E.Jn A 11 ~~L'lll<il'U (1n1t1al po1nt) GJJfl\1 AB L.itln B 11 ~~a-u,~~ 
~ ~ 

c:" A ff' .::::1 

(terminal point) GJJ fl~ L 1n L<il El~i AB fl1111 t111GJJ a-:1 AB fl f1GJJU1~11JJ El~ L 1n L<il fl'l L GJJ ti'ULL 'YI'U 
~ 

~1t1 I AB I 
1u,n,-nl~<ila~n11nfh1n~nnL<ilflfl~ 'J 1~t~Lll<ila~n111:u-;J~L~11<ilu LL~: -;J~iu,a-~ 

q q q q 

fl1';) 1ie1ntf,-i1L~tl1 LL~:ih"~a~'V\111tl n1nuL1 Lsriu, u I v I w I ••• LL~: 1iity~ntfru 
L srlu, I u I LL 'YIUGJJU,1~GJJ f)~ ii 

(n) 

A 

111~11,-:nEJu 8.2-1 

B 

(GJJ) 

L 1n L<il af~ £if1ff'Yl1~ L~ E.J1nULlJUL 1n L<il af~ fl tiL ULL U 1 L~U~'l~ L~ E.J1nU 'V\~fl L~U<il'l~ 
'll 

~snu,1u,nu, LL~:ii~1~nff1Lll'Yl1~L~r..nnu, ';11nn1~1.l,-:nEJu 8.2-1 u ·LL~: v iiY1ff'YI1~ 
'll 
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.... Q,; 

~,.~-n111nu 

~ 

~~~w········· 
················ 

······ ········· 
~····v-

.... ·· 

111~u,-~neJu 8.2-2 

fi';)1'ln41 ii LL~~ v ii«~JJU1~L'Yhnu LL~~iiYlfl'Y11~L~tJ1rlU L'l1n~1111 ii Ll'hrltJ v 
A _lea.;-~~ A_ ... lea.; ......... Q,; 

tJ'Y1UtJ13J u L'Y11ntJ v n~eJLllel u LL~~ v 3JIIJJU1~L'Y11nU LL~~1J'Ylfl'Y11~L~tJ1nU 

... .... - -
L -n tJULL 'Yl'\.4~1 tJ u = v 

A ... I Q,; 1 ... A .... Q,; I .d Q,; Q,; 6' 

~';J1'ln41 ii LL~~ v 3JIIJJU1~L'Y11nU LL~ll'Ylfl'Y11~~'l~IIJJ11lnU L'l1n~11tl~fi1111~3J~Uli«<JJel~ 

u L_L~~ v t~ tJ L'lff'i1i1itL~ti i~tJ'Ylitci111 

A . A 4 s-...1... I Q,; 1 ... 

tJ'Y1UtJ13J UL~ti-nel~ ii {negative of ii) fleJL1nL~el'i'Y13JIIJJU1~L'Y11ntJ«~JJU1~11JJel~ u LL~ll 

8 c 

A D 

F E 
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CLoo A ___::.,. ___::.,. 

nuftel BC LL£1~ EF 
CLoo I .d !'I .d .d A I J' ___::.,. ___::.,. 

<il1eltJ1-\I'Yl 2 ABCDEFGH LuU'Yl1-\IRL'V\~tJ11111Ju1n 'iil-\l~'iil11nt111 L1nL<ilel·r AB , GB I 
q 

___::.,. ____s.. ___::.,. ___::.,. ___::.,. !.tt .... .d CLoo !"J IV .d f': A 

DA I CB , FG I FA LLi~~~ GH L':lnL<il£l1L<illJ1-\I'YlL'Yhnu LL~:L1nL<il£l1L<illJ1-\I'Y1LiJuuLR1rlJ£l-\l 

rlULL~:nu 

.. .d I CLoo 1 A ___::.,. ___::.,. ___::.,. ,. .... ___::.,. ''I A 

<ilellJ L1nL<ilel1'YlL'Yl1nu ULLU1 AB fteJ AB I FG LL~:: DC L·~tJll HE LlJUUL~lrlJ£1-\1 
r r 

L 1n L<il el1ff11J L 1n L<il el1LL1n 

.-.d I Cl.o01 A___::.,. 
L1nL<ilel1'YlL'Yl1nU ULLU1 AD fiEI DA 
.- r 

L 1n L<il el1ff11J L 1n L<il el1LL1n 

~1eltJ1-\I~ 3 ilJ1flL<iltJL~llilJLU'Yl1-\lfifl<il:1u£lelflLUtJ-\IL<ilLiJU1:tJ:'Yl1-\l 10 n1~L1J<i11 LL~1 
iuLti'Y11-\Ififl<il:1u<itnLUtJ-\IL<i1'1ln 10 nL~Lll<il1 eltJ1n'Yl111J111fl'iil:eltlV:1-\I'iil1n'iil<iiL~ll<iluLiJu 
1:tJ:'Yl1-\l L 'Yh L<il LL~:£1 rJl u fiflLfl-n £1-\l'iil<il L~11<ilu 

'IJ q 

AC
2 = AB

2 + BC
2 

= 10 2 +10 2 

AC = .J200 

~ 14.142 

ME 504 
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'IJ q 
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~· CIJ LUJtJwnev~~ 8.2 

E F 

t;;j)c 
A B 

2. n1ri1'V\U~iifl'YI1\I LUUEl\lfl1 ~1 £Jn1'l1J anfi1'1J El\11J11~1~r;nniiflL 'V\UEl 'ttJ~111 L;j11 
'I 

U.1Wn1~\lijfi1El~'l~'V\11\I 0 ii\1 360 El\lfl1L~£Jli,-~uui1LGl'll&i'11Ji1 (three figure 
'IJ 

system) L'li'u 045 °, 135 ° lun1'l'l:1Jiifl "il\IL;j£Ju~1U'l1El\1Liu<il'l\l~iiiifl'YI1\ILL'YIU 
'I 

lfi111 fiLL 1n L<il afc;i El 'ttJif 

(1) 15 LlJ<il'l LU'YI1\IiiflL 'V\UEl (2) 30 LlJ~') LU'YI1\Iiifl 150 ° 
(3) 40 LlJ<il'l LU'YI1\Iiifl 225 ° 

3. l~ Asco Ltlu,-tJ~L 'V\~ £J1J~1u'llu1u "il1n,-tJ"il\I'V\1L1nL<ilaf~L rhnunnL<ilaf~n1'V\U.fl 
'IJ 'IJ 

l~tiia'ttJd' 
D c 

/5f7 
A B 
~ 

(1)AB 
~ 

(2)AD 
~ 

(3)-DE 
~ 

(4)CD 
~ 

(5) -BE 
~ 

(6) -BC 

~ -
~1£1 -u 

d """ 1 """ ..., ,.. ""' !'I ""'1 .t 5. -n'1 tJfl'U 'V\U\1 L~U 'YI1\I 'U 'Yifl<il~1UEl Elfi L"tJ\1 L 'V\UEl Lu'U 'l~tJ:'YI1\I 1 0 n Gl L1J <il'l "il1nU 'U 

L~U'YI1\IL'" iifl 315 ° LUU'l:£J:'YI1\I~n 10 nLGlLlJ<il') ,., tJflud'a ~v\1\l"il1n"ilfl L~lJ<iiufi 
'IJ 'I 

nLGl LlJ<il'l LLGl~El ~1'" iifl'YI1\1Lfl'll El\l"ilfl L~lJ<iiu 
'IJ 'I 

358 ME 504 



8.3 n1"'i1J'lnLLa~n1"'ia1JL'lnL<;~e:l'f (Addition and subtraction of Vectors) n1"'i1J1n 
d' 

L'lnL<;Iil"'i 

lJ'YliltJ11J li u LL~~ v Lth.U1nL~eJTI~ ') LieJ\4 v 1i';)~L~li~\41Jel" v eJr.i~-;J~iu,"~ 
" 'IJ " 't - _ _ a II _ _ 4 .-...J... ~ II 

11El" u ~~1J1n11El" u LL~~ v L11£J\4LL'Yl\4~1£J u + v fHl L1nL~el"'i'Yl1J';l~L"'i1J~\411El" u .. 

u u 

111~1.h~nau 8.3-1 

'V\~elel1';l'V\1~~1J1n11El" u LL~~ v t~tJL'lf1inT~~L~£Jn11 n~11El"~tJ~L'V\~tJ1J~1U, 
.... ...r 

11\41U, ~"'" 

L~Eln-;J~ A d)t.~,-;J~L~lJ~\4 'V\1';1~ 8 ~·rhli u =AB LL~1'V\1-;J~ D ~Yhli v = 
" " " " AD "i'1"1'U~L 'V\~£Jll~1\411\41\4 A8CD LL~~El1fltJ1J'YliltJ1ll11eJ"n11'1J1nL 1nL~ af ,~L~i1 

'U 

:'1 .. .... .. A II II .. ,.d .d II t u + v Lu\4L1nL~el"'i~~~~1i s:D'"LL'Yl\4~1tJLR\4'YlLL£J"1Jli11El""'iuRL'V\~£Jli~1U,1J\41U ~tJ 
" 'U 

.. ..., .. a ~ II ,..,1 ~ II ~ ,..,1 ~ 
L 1n L~ el"'i~~ ~~1i';l~1J';)~ L "'i1J~\4el tJ'Yl-;J~ L "'ilJ~\411 el" u LL~~-;J~R\4R~ eJ tJ'Yl';)~ R\4"~11 El" v 

" 'U " " " 'IJ " " 

111~1.1,-~nau 8.3-2 

c 

D 
8 

u A u 

111~1.1,-~nau 8.3-2 
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c 

A 

~ ~ ~ 

AB + BC = AC 

vhn~nn 
~ ~ ~ ~ 
AB + BC + CD + DA 

D 

A 

B 

A 

~ ~ ~ ~ 

AB + BC + CD = AD 

c 

L 1n L"eJf~atv-nf'iil::ij'iil~ L~ll~\uLa::'iil~i'ua-~ LUU'iil~ L~ t.nnu 
q q q q 

t1'Ylii£.n11 L1nL"eJfflUEJ (zero vector) ~eJL1nL"eJf~~-n'U1~LU'Ufl'UEJ L;jli'ULL'Yl'U~1ll 0 
~ ~ 

~A ~ 

ftaJU<JltJ ih1 n11U'ln L 'ln L<Jlil'i 

ti1 ii , v LLa:: w LUUL1nL~eJi1.~ ') lu~::u1t1 

1. ii + v LUUL1nL"eJf lu~::u1t1 (Rll~tl~) 

2. ii + v = v + ii (a'll~n1~a'tu~) 
3. ii +( v + w ) = ( ii + v) + w (a'lltl~n1~LU~ liU'V\li) 

~ 

4. ~ o t~t.J~ o + u = u + o = u (a'lltl~n1~ijLeJninlYm) 
5. i1'V\i'u'Yln ii 'iil::ii - ii t~ ll~ 

q 

- - ........ .... 
-ii + ii = o = ii + (-ii) (Rllt1"n1~11"1~n~u) 
"' "' - - "' .. ....~ ..... 6. 111 ii = v LLa1 w + u = w. + v (R111J"n1~tl1n~1liL1nL"el~'YlL'Yl1n'U) 
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.... 
LL 'Y1 ~fl1 £J 

u - v LL~: u - v = u + (- v} 

nT~'V\1 u - v rh Lf!Lfi£J'V\1~~1J1n'lJ El\1 u LL~:itL~1l'lJ El\1 v ~\11l1~tJ~:n EltJ 

~ u +(-v) 

111~tJ~:nau 8.3-3 

c 

D 

A 

'I ·v __..::., __..::., .,.. __:::... __:::... __..::., __..::., 'I tJ 
L'li\ AB = u , AD = v ';1\IL'lJtJU BC , CD , CA LLH: BA Ll-L~ 'lJEh1 u LL~: v 

'U . 

i><:/c 
A u 8 

........ o L ·v A--..::..8 - --..::..BC - 'VI .... --:::..CD - ~ - - 8--..::..D - -1,1i'Y11 'li\ = u , = v -;,: L<1l = -u , vA = -v - u , = -u + v 
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""I ..J 0 ........ tl ~ ~ ~ ~ ~ ~ ~ ~ 
Cil1EHJ1\I'Yl 2 nTV\"flL1nLCilEl1 fh11 "il\I'V\'1 AL; I At- + FC I AL; .,~ CD I AB + CF + FD 

\1 

E D 

AAo ~ ~ ~ 
1li'Yl1 AC = AB + AF 

= u+(w-v) 
~ ~ ~ 

AF +FC = AC 
~ ~ ~ 
AB+CF +FD = u +(-u ) + (- w + u ) 

= u- w 

~· ca,.. LUJ1.JHflVI~ 8.3 

~ ~ ~ ~ ~ ~ ~ 

I CA I BF I DB I AF I AE I EA AB 

8 

F 

A 

E 

362 ME 504 



2. M 

~ ~ ~ 

1) NM+(MT+TN) 

2) MT- M5 + ro 
~ ~ ~ 

3) (NS ·· NM) - TS 

3. E 

8 

0 iJ ""' ""' fi1V\U,~ ABCDEFGH L U,'t1~\JRLV\LU.I111111u1n ';l\JV\1 
'I 

~ ~ ~ 

1 ) GF + (FH -~ CH) 
~ ~ ~ 

2) (DC - GF) + AB 

3) L1nL~tl'f~u1nnu,u~1L~ 0 

8.4 fl1"tAnLL'lflLGlilftl'l!lftLna1-f (Scalar multiplication) 
u 

... r, 'VI .. 1..¥ 
~';l1'H'U1L1nL~EI~~EI LuU, 
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L~el'vhn,-m1~au1n -neh1 u + u + u "il::L~\41~11 u + u + u iiflfl'YI1~L~r.J1nu u 

LLa::u11 LU\4~111 L 'Yh-n El~ u 

!=I r .,. ~ - t ..1 
Lu\.bL1fiL<iiEl,- L-nr.J\.LLL'YI\.b~1r.J au L~r.J'YI 

1 . n1 a = 0 utt1 au = 0 
~ ~ .. ..... .. ....... ca..-

2. rn a > 0 LLa1 au ';l::11-n\.b1~L'YI1nu lal 1 u J LLa::1J'Yifl'YI1~L~tJ1nu u 
~ ~- .. ..... - ....... ~ca..-

3. rn a < o LLa1 au ';l::11-n\.b1<iiL'YI1nu Ia II u 1 LLa:li'Yifl'YI1'1<il,.~-n111nu u 
A fit I ' 

';)1fi1J'YI\.br.J1ll "il::LV\\411 (-1) u = -u 

ca...c~~o tf t; tf 

"'3J1JGl!l o" n1'1AnLL 'l n LGl il'1fl'l !.lftL na1'1 ... 
1~ u LLa:: v LU\.b.L1nL<iiElfl~ ') L\.b,-::\.b11J a LLa:: b LU\.b-;i1\.b1\.b';l~~ 

1. au LU\.bL1nL<ileJil\.b,-::\.b1U (~11u1liJ<i1) 

2. a(bu) = (ab)u (~11u1ln1,-LiJ~r.J\.bV\li) 
' " 

3. (a + b) u = au + b u 
a( u + v) = au + av (~11u~n1,-LL"ilnLL"il~) 

4. 1 u = u 

~ ~0 ca.. ~ ca.. tft; tf 

r1f1~!)1Jr1r1 ft1 tl 1J! L fl !.l'l fllJfl1'1t)ni.L 'l fl LGl il'1fl'l !.lftLfla1'1 

'Yit')~~1J'YI 1 li1V\i'U u LLa: v ~~1~\h.iL'Yhnu 0 LLa:: u lljj\41\.brlU v n<ifilL~Elij-;11\41\.b 
';);~a ~'liL'Yhnufl"U.tJ ~'Yi1l~ u = av 

" 

364 ME 504 



'Ylfl~~u'Yl 2 81V\-ru :u 11~~ v- ~<ii1-\IL1lL'Yhnu o u~: :u Lll"1Ju1unu v t11 

au + b v = 0 LL~1 ';): L~ a = 0 LL~ ~ b = 0 

i1eJth-\l~ 1 ';)-\JLL"'~-\111 ~1V\-ru :u LL~: v ~<il1-\IL1lL'rhnu o LL~:Lll"llu1unu v 
tl1 a 1 u + b 1 v = a 2 u + b 2 v LL~1 a 1 ::: a 2 LL~: b 1 = b 2 

......... 0 

1tr'Yl1 ';l1n a 1 u + b 1 v = a 2 u + b 2 v 

......... 0 

1li'Yl1 
Q.- ~ 
~-\l'U'U 

';l:L~a 1 u +b 1 v -a 2 u -b 2 v = o 
(a 1- a 2 ) u + (b 1- b 2 ) v = 0 

LL<ii :u LL~: v- <ii1-\IL1lL'Yhnu o LL~:Lll"1Ju1unu 
Q.- ~ 
~ -\1 'U 'U a 1 - a 2 = 0 LL ~ ~ b 1 - b 2 = 0 

';l:L~ a 1 = a 2 LL~: b 1 = b 2 

(1) s:u - sv = 4u- v 
(2) au -2v = u + 3v 

(1) s:u - 5v = 4u - v 

au -4u = 5v- v 
2u = 4 v 
u = 2v 

I 

,r'Uflfl tl1 u -:;:. v ';l:L~11 u I I v LL~: u iiiifl'YI1-\IL~tl1ntJ v L1~~ u ii'1J'U1~LU'U 

2 L 'Yi1"1J fl-\1 v 
(2)au -2v = u +3v 

Q.- ~ 

~-\!'"'" (a- 1 )u = 5v 

5 
u --- v 

a-l 
I 

-uuilfl tl1 u LL~: v L:l.iL'Yi1TltJfl'UEJ LL~: a * 1 ';l:L~11 u I I v I u iiiifl'YI1-\IL~£J1ntJ 
'U 

.... ......... .... Q.- - A - ... I 5 I -v rn a > 1 -:u li'Yifl'YI1-\I~,.-\I"ll1llntJ v UJfl a < 1 LL~: u 3J"lltt1fl -- "llfl-\1 v 
a-l 

ME~4 ~5 



~· Q.ol LL1J1JHfl\'itl 8.4 

aoF + beE (a I b Lthr;lTUtl'l-t,-;J';~ ) 

D G c 

I 
1 ~ I /F 

A E 8 
~ ~ ~ ~ 

1) 08 2) OD 3} DB 4) AC 
~ ~ ~ ~ 

5) OC 6) CA 7) OA 8} BD 

2. ';11n,-u;L 'V\~ E.l11~11-t,-n'l-t,11-t, ABCD ';)~~';)1,-nn11-ffEJfl111J~ El vh.Jd-ff£11~ LU'l-t,-;J';~ 
\1 

1) v = w 
~ 

3) DB=2w 

~ iiv 
.5} AE = ---

2 2 

D C 

~ 
A ii 8 

~ 

2) AE = ii + w 

4) 2w - ii = v 

3. -;nn,-tJ~n1'V\"-"~tv; ';)~L:nEJ~L AD I A.C I a) L't.b,-tJena~ a: LL~: b 
\1 . \1 

D C 

A 2a: 8 
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'l "' !'I U d U .d .d .,. __.::.. __.::.. !'I d 
4. LV\ ABC Lu~~ ~111LV\sHJ11~ V\'U,\1 '15\12J AB = ii LL~:::: AC = v I p LL~:; a Lu\4\l~'Yl 

'U 'i.l 'I 

0 'l .... __.::.. - __.::.. - ... ..-d 0 'l !61 ' .... ' VJtJ..t''l tl 
'Yl1L1" AP = 4u LL~~~ AQ = 2v \l\IL'llti\4L1nL~El~'Yln1V\'1.4~LV\LULL~~:;'l.IEJ~El L '1.4L\4~ 

'U 

p 
__.::.. __.::.. __.::.. __.::.. 

1) BC 2} PB 3) PQ 4} PC 

6} 8D + 5C + cO 7) AM L~ EJ M LUU\l~~\ln~1\l'lle:J\1~1" BC 
'I 

__.::.. 

5) BQ 

5. o LUU\l~~ii1V\U~ 1 ~ ~Laj El ~uu AB \I \I LL~~\I';h c11 M LUU\l~~\ln~1\l'lle:J\I AB 
'I 'U 'I 

.... __.::.. 1 __.::.. __.::.. 
LL~1 OM= -· (OA + OB) 

2 

6. A, c LL~:; s LiJ",~~\IEJ~u"u~,"~,.\IL~tJ1n" c LLU\1 AB ~11Jel~~1Li1lbiAC'I:Ic81= 
'I 'U 

!'I .d .d VI • • - L ·v __.::.. __.::.. • 
m : n, 0 Lu\4\1~ ') V\U\1'15\1 LlJEltll.J\4 AB ~\ OA = ii LL~~~ OB = v \1\ILL~~\111 

'I 'U 

oc = - 1 
- (nii + mv) 

m+n 

....... 0 

11i'Yl1 

B 

0 ... 

~111~1~1J 

ME 504 
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1 ~ l ~ !'I .d "' = -2 BA + lAC (D LL~: E Lu'U~fln~n~1~11Eh1fi1'U BA LL~: AC 

A ~.... ~ 

LL~:1J'Yl'Utl111fiTH't tlU 1n L~ El'l~1 ti8Lfi~1'l} 
\1 

1 ~ ~ 
= 2-(BA + AC) 

l ~ 
= --BC 

2 
a.-ct.~~~ -=.d.d ~ 

~~'UU DE // BC LLi~: DE tl'l1LU'Ufl'l~V\'U.~11El·~ BC 

A ... 0 

11l'Y11 A 

B D c 
nTv\'"~ ABc Lu'"~tJa-111LV\itJ111~ 'J An , BE LL~: cF Lu'U3T1ltl~1'"i~J11 

"' A ~I ~ ~ ~ -

';J:~El~~a'';J'UT1 AD+ BE+ CF = 0 
\1 

A~· ~ ~ ~ 
~a'';J'U L'UE1~';1111 AD :: AB + BD 

\1 
~ ~ ~ 

BE :: BC + CE 
~ ~ ~ 

CF == CA + AF-
a.-ct.~~~~~~~~~ 

~~'Un AD + BE + CF :: AB + BD + BC + CE + CA + AF 
~~~ ~~~ 

= (AB + BC + CA) + (BD + CE + AF) 
~~~ 1~~~-

= (AB-+ BC + CA) + -· (BC + CA + AB) 
\ 1 

- .J ·J ~ ~ ~ -

= 0 L'UE1~';11n (AB + BC + CA) == 0 
~ ~ ~-

LL~:~ BC + CA + AB = 0 
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....... 0 

"lll'Y11 D c 

A~-----~ 

1 "' !=I .. I..J ..J "' d ..,. !'I cv "' 
V\ ABCD Lu'U'lu~LV\LU.111~1'U'lJ'U1'U'lh111 M Lu'U';l~Cil(jl'lJEI\IL~'U'YlLL£h11111 AC LL~~ BD ';)~ 

'U 'I 'I 

I C d -- --
LL~(j}\1')1 M LU'U';)(j}fi\lfi~1\l'lJEI\I AC LL~~ BD 

'I 

1~ a LL~~ b LU'U-;11'U"l'U';l~\l ~\1 
~ ~ ~ ~ 

AM = aAC LL~~ BM = bBD 
~ ~ 

';l1n AM = aAC 
.., ..... ~ ~ ~ 

';)~ L(jl"l'"l AM = ;a(AB + BC) 
~ ~ = aAB +aBC .................................. (1) 

~ ~ ~ 

LL~~ AM :: AB + BM 
~ ~ 

== AB + bBD 
~ ' ~ 

== AB + b(BA +AD) 
~ ~ = (1 - b) AB + bBC .................................. (2) 

(1) = (2> ';)~L~ 
~ ~ ~ ~ 

aAB + aBC = (1 - I:>)AB + bBC 
~ ~ -

(a + b - 1 )AB + (a - I:>}BC = 0 
A. ~..,, cv~ 

L 'UEJ\I';)Tn AB L2J'lJ'U1'UfilJ BC 
cv ct 

(j}\J'U'U a + b - 1 = 0 LL~~ a - b = 0 
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LUJ1J1Jn~ft 8.5 

B 

D Lth~-;,~~~n~1~'11EI~i1'U. AB ti1'U.'l.IEI~LR'U.Cil,-~ DE 'li'U.1'U.n1Ji1'U. AC -;,~~a--;,1!11 E 
q ~ 

!'I d "' Lu'U.';)~n~n~1~'11EI~~1'U. BC 
q 

4. liiEI~1'U. AC 'l.IEI~,-tla-11JL'V\~U1J ABC EIEJni.tJn~-;,~ D L~ti1'U.'l.IEI~LR'U.Cil,-~ CD U11L'Yhnu 
~ q 

~1'U. AC liiEJi1'U. BC n~-;,~ E L~ti1'U.'l.IEI~LR'U.Cil,-~ CE U11L'Yhnui1'U. CB ';)~LLa-~~11 
q 
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8.6 L'lnLG~oilcw,,-~uuuncw,3J3JQ.1n • 
Yhl1'lnL1L 1n L~ aft U'l~1J1J LLfiU3J3Hl1fi';)1fi'lU~ eJ i.tJU 

'I '1.1 

4 Q 

3 

2 P l R 
····························· ...................................................... ..,; 

1 i I 
1 2 3 4 5 6 

........::.. ........::.. ........::.. .d ........::.. 
';11n'ltl PO L11u~~u1n8JJEl-iJ PR LL~:: RQ 6]].,, PR -nu1unuLLnu x LU'Y11'18JJ11 

'1.1 

4 Vo\b£J LL<l~ ~ 'll'I41U.f11mnu. Y 1tJm..:J~1'141J'U. 2 Vo\41£J L"f1';J::Lii£JU.LL't11.1. pQ ~1£J [ ;] 

ME 504 

4 ...................... Q .. 

3 

2 

1 R~· .. ··················································[ P 

l l 
1 .2 3 4 5 6 
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<il1e1ci1~~ 1 nTw~.~~ 1~ A ij~n~d:i'" (2 I 4) s ij~n~LiJ'" (5 I a) "il~vn AB 

~BlJ As = [!=!] 
= [!] 

unii£J1lJ [: J = [~ J fi9im~a a = c u~:: b = d 

<il1e1ci1~~ 2 l~L1nL<neJf .[4 J ii"il~L~lJ~U,eJci~"il~ (-2 I 3) ';l~'V\1~n~v'neJ~,~~'"~~-neJ~ -5 • 'LI • • • 

~...r 
L1nL<neJ"iU 

A ... o 'I '11 ~ I ...I ~ '11 [X2 - ( -2)] [4 ] 1trrn L'V\"il~~u,~~eltlfl (x 2 I y 2 ) "il:a~ = 
• • 'LI . Y

2 
-3 -5 

... .t. 
~~'UtU, X 2 -- (-2)= 4 LLi=l~ y 2 - 3 = -5 

-x 2 + 2 = 4 ua~ y 2 = 3 - 5 

X 2 = 2 LLa~ y 2 = -2 
~ ,...I 

';)~~'"~~eltlfl (2 1 -2) 
• • 'LI 

[:] + [~] = [::~] 
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... ff' 
UL~lflljj El-\1 L 1n L~ El1' 

ii.L~1i"ll!l~L1nL~EI'f [:] f'i!JL1nL~1lf [ =:] 
~:L~u~t111 [: J +[ =: J = [~] 

a [ ~} = [:] 1rl11 a Liht.'\hU1'1t.~1~1~ '] 

ti1 a = -1 ~:Li (-1)[c] = [(-l)c] = [-c] 
d (-1)d -d 
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"-' I .,l A 0 1 IV [3] [2 ] [- 2] fil1Elti1~'Yl 3 ,~'V\1 u - 2 v + 3 w Ll!Eln1'V\U~ 'V\ u = 
5 

I v = _ 
3 

LLt=l~ w = _
1 

.... 
Vff El3J Yl~ L ;j tl U 1"U LL&l~~ 

'U 

1~li1 u - 2 v + 3 w = [ ~] -2 [ = 3] + 3 [ = ~] 

= [~]- [~6] + [=~J 
= [;7] 

fil1Elti1~'Yl 4 n1'V\U~ L'V\ u = I v = I w = I s = "-' I .,l 0 '1 .... [3 ] [- 6] [12 ] [6 ] 
-4 8 -16 -4.5 

[-3] ~ •'1 .,l ""' 
L1nL<ilel1"f'l L~'Y18J.IU1UnU 

1.5 'U 

i~li1 Lila-mn v = [; 
6
] = -2[~ 

4 
J = -2ii 

""' ~ ""' 
~~uu u -nu1unu v 

Liia~~1n w = [~216 J = -2[; 6] = 4[~ 4] 
= -2v = 4u 

""' ~ ""' 
~~uu u I v LLt=l~ w -nu1unu 

S = [: ] 1 f = [- 3
] LLt=l~ -2 f : -2 [-

3
] : [: · ] 

4.5 1.5 1.5 3 

~~Ju s L1i-nu1unu ! 

~ 
!J\416ltlih1L'lflLG'Iil,-

d ....... ""' 0 ""' 

Ll!El P LLt=l~ Q ll~n~ (x Jl y 1 ) LLt=l~ (x 2 I y 2 ) fil1llt=l1~'U 

374 
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Y a 2 .................................................................................... . 

Yt P ~ ····························· ...................................................... ., 
! ! 

.. d I A .-..J~:t d I "1 I I .. ~ 6:t 

L 1n L<il El'l'V\ U,\I'V\U, 1 £J'V\ lJ1 [Jfl\1 L 1 n L<il El'l'YllJ·IIlJU,1 <il'V\ U,\I'V\ U, 1 £J Lll11 L 1n L<il El'lU, U,';):1J 

rlff'Y11\11<il 

A .. I "'~tJ...t 
'f'4';)1'1tM.1L1nL<ilEl'l<i1El L 'U 

: ·················-·············-········-········-, Q 

3 I 
2 ········i ··················································!R 

1 I I 
0 1 2 3 4 56 7 

PO = [~=~J = [:] 
~ 

IPOI = ~(5 -1)2 + (5- 2) 2 

= .J42 +32 

=5 
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6' d 1 .d a A a Q..oO ___:::.. A 1 [4] [~] L1nL~El"i~U~~U1tJ'YllJ'Yifl'Y11~L~tJ1n1J PQ fiE! S 
3 

= ~ 

6' d 1 .d a A '); Q..oO ___:::.. A 6' 1 [4] [- ~] L1nL~El"i~U~~U1tJ'YilJ'Ylfl'Y11~~"i-:J'JJ1lJntJ PQ fl El L1nL~El"i -s 
3 

= _ ~ 

tmiunm~Elf [:] 1~ ') 'il::ii'JJU1~ .J a 2 + b2 

Q..oO ~ 6' d 1 ..,1 a A a Q..oO [a] 'I dVJ 1 1 Q..oO 6' [OJ A 
~h1UU L1fiL<iiEJ'l'V\U~'V\U'HJ'Yl3J'Ylf'f'Yl1~L~H.I1fi1J b bCi), 6) 'Yl b3JL'Yl1fi1JL1fiL<iiEJ'l O fiEJ 

.J 0 2 

1

+ b 2 [:] 

L1m~EJfwd.~wt.btJ~iiYifl'YI1~~,.~'li'1lJrlunm~EJf [: J 1~ ') ~lliLrhrlunm~EJf [ ~] ~El 

-.J0

21
+b 2 [:] 
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Lii11..!~1n"JJU1~'7Hl..!L1nL'iiEl'f [:] L 'Yhtl11 .j a 2 + b2 

i\I·J\~ S.UU1~S.Ufl\IL1fiLCilflf az + b} L'Yhrl1J .Ja2 +b 2 

Q,oo '...; 0 ... ~ ~ ~ 
(jl'"Jfl£.11\I'Yl 6 fi1'V\U~ A(2 I -3) I B(-1 I 1) I C(4 I 3) I D(-2 I 0) ';1\ILS.Ut.IU AB I 13C I CD 

u~:~ AD 1 ~Lltls.u fl\1 1 LL~~ ] Vflfll!J\I'V\1S.UU1~s.t~El\IL 1n LCilflfLL~ ~~L 1n LCilflf 
~ 

AB = ( -1 - 2) 1 + ( 1 + 3) ] 

= -31 + 4} 
~ 

BC == [4- (-1)]1 + (3- 1)} 

=51 + 2] 
~ 

CD == ( -2 - 4) 1 + (0 - 3)] 

= -61 - 3] 
~ 

AD == (-2- 2)1 + [0- (-3)]} 

=-41 +3] 
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~· QJ LL1J1JHnM~ 8.6 

·O .f'l o A 'l .=1 ~ [2] ~ [4 ] 1. n1'V\CU.~ o Lucu.~~n1L'U.'U.LCU.~::uuLLncu.~1Jtt1n LLa:::u OA = 
5 

I OB = _ 
3 

';1-3'V\1 

~ ~ 

AB LLi~:~ BA 
0 ... ~~~ ~ 

2. n1'V\U~ A(2 I 4) I B(-1 I O) I C(O I -3) I 0(3 I -5) ";J-3L-nu·t-t AB I IBC I co LL~:: DA 

1 u~tJ -n EJ-3 I LLa:: ] 
\1 

3. 1hv.u91 u = [~ J , v = [~] ";J~L;iuunmt~af9iahlii'luJtl'lla~ u ua:: v 

(1) [:] (2) [!] (3) [~3] 
.. I 'VI .. I..r 

4. ';l-3'V\1-n'U.1~-nEJ-3L1nL<iiEI~<iiEI LuU 

(1) [;
12

] (2) [~4] (3) [~] 
!"I .. I.J ,J "' . to~ ~ [2 ] ~ [4] 5. OABC LuUJua'L'V\atJ1J~1CU.-n'U.1U n1 OA = _ 

3 
1 OC = 

4 
"' ~ .. I,J ,J to~ 

';1-3'V\1fi111J tJ11-n El-3 La''U. 'Y1 LLU-31J1J'Y1-3 a'EJ-3-n El-3~u a'L V\ a tJ1J~1'U.-n'U.1U 
'I \1 

.a o l"' 6. ';1-3'V\1 a LL~:: b L1JEJn1'V\'U.~ V\ 

( 1 ) 3 I - 4 ] = a(31 + 2 ] ) + b(21 + 2 ] ) 

(2)a(l-2])-2b(41 +3])=3(1 +2])+4(21-3]) 
.-.J... I .... f' I Vl.,l..r 

7." ';1-3'V\1L1nL<iiEI~'Y11J-n'U.1~ 4 'V\'U.1tJ LLa::-n'U.1UntJL1nL<iiEI~ <iiEI Lu'U. 

(1) [~] (2) 41 - 3] 

8.7 ~aAmL~\JftLna1f (Scalar Product or Dot Product) 
'LI 

tJ'YliltJ11J tl1 u = X 1 I + y 1 } LLa:: V = X 2 I + y 2 } ~a~nLL~-3a"Lna1f-nEJ-3 U LLa:: V 

L;jtJ'U.LL'Yl'U.~1tJ u · v l~u~ 

378 ME 504 



I 

i1EH.h"fi 1 n1 u = 27 + 4} LL~: v = 37 - 5} ';l"'V\1 u · v LL~: v · u 
u. v = 2(3) + 4(-5) = 6- 20 = -14 

1) u·v = v·u 
= a7 + b] v =c7 +d] 

u ·v = ac + bd 

= ca +db 

= v·u 
2) 1·7 = j·j = 1 

3) 1·] = j. i = 0 

4) n1 a LU'URLn~Tf (au). v = u. (av) = a(u. v) 

5) ~3JU1inTHL-;JnLL';l" u · ( v + w ) = u · v + u · w 

6) n13J3J~:::'V\':h" u LL~: v- L1Ju (} LL~1 u. v- = 1 u 1 1 v- 1 cos (} 
'I 

(3J3J~:'V\11" L 1n Llil erf'V\ 1.11 tJn"3J3J~~,jl,r3J 3Jn au ~"ij LLIIJJ'U"1Hl"3J3J LU'UL 1n L~ el'f 
'I 'I 'I 'I .... .... 

n"~f)""'"> 

0 

__.:::.., 

u == OP == x17 + Y1] 
__.:::.., 

v :: OQ :: x27 + Y2] 

LL~:~l.l POQ L rhnu (} 
I PO! = ~,.--( x-2---x-1_)_2 -+-(y-2-_-Y-1 )-2 

__.:::.., 

I PO I = (x 1 
2 +y 1 

2 
) + (x 2 

2 + Y 2 
2 

) - 2(x 1 x 2 + Y 1 Y 2 ) 

= llil 2 + lvl 2 -2u·v ............................... (1) 
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... 
... ca,... ca,... I '1.1 '1.1 ca,... ca,... I '1.1 

-;:nn';l~ P snnn~·u<ih1u1nnu~1UcrneJ\IL~ucrne:hn~u<il"i'l 00 u~:<il~nu~1UcrneJ\IL~U<il"i\l 
q 

.d 
00 Yl';l~ M 
~ q ~ ~ 

IPOI 2 = IPMI 2 + IMOI 2 

~ ~ ~ ~ 

= [IOPI 2 
.• IOMI 2 1 + [1001 - IOM1] 2 

~ ~ ~ ~ 

= [IOPI 2 
•• (IOPicos B) 2 1 + r!OOI ·· lOP Ieos B ] 2 

~ ~ ~ ~~ ~ 

= 10PI 2 
.. IOPcos B 12 + 1001 2 

- :21001 lOP Ieos B + (IOPjcos (}) 2 

= 1 u 12 + I v 12 
- 21 u I I v Ieos B 

';l1n (1) LL~: (2) ';J:L<il 

u · v = I u I I v I cos B 

7) u · u = 1 u 12 

......................... (2) 

i1eJci1\l~ 2 ri1V\U~L~ A (1 I 2) I 8(4 I 4) I C(3 I 6) LUU3J3Jtlfl~lfjjfl\J"iU~13JLV\~£.13J ABC 
q \1 

A-=1 0 

1TfY11 

380 

6 

5 

4 

3 

2 

1 

c (3 1 6) 

8 (4 1 4) 

0 1 2 3 4 56 7 

~ 

AB = ( 4 - 1 ) z + ( 4 - 2) } 
~ 

I As = 31 + 2] 

IABI :: ~3 2 + 22 

=J13 
~ 

AC == ( 3 - 1 ) z + ( 6 - 2) ] 

= 21 + 4 J 
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IACI :: .J2 2 + 4 2 

= J20 
-~~ 

AI3·AC = 3(2) + 2(4) 

= 14 
.d -~~ ~ ~ 

LttEI-\I'c\11n AB·AC == IAB!IACI cos A 
... 

i-\11Xtt 14 = fl3 J20 cos A 

cos A 
14 

= ---,=== 
-JI3 X 20 

~ 0.8682 

A -u 0 u 8 

nTV\'U,~ 1..X 1..X 0 LU'U,'c\l~fltttJn~1-\I~El-\11-\lfiLUJ ~1'\.t~El-\IL~'U,~'l'~-\1 AB LUUL~ttt-httfltttJn~1-\l 
't 'lJ 'lJ 

LL~~ c LU'\.t'c\J~';)~'V\it-\1 lJUL~tt1"EllJ1-\I 
't q 

'c\l~~El-\l~~'c\JU11 1111 ACB ii~u1~ 90' 0 
'i.i 't 

A ,. ~ 

'W~'c\J\4, CA = -v- u 
'lJ 
~ 

CB 
~ -~ 

CA· CB 

ME 504 

= -v + u 
=(-v-u)·(-v +u) 

= (-v- u) · (-v) + (-v- u) · u 

=(-v)·(-v)- u -(-v)+(-v)· u- u · u 

= I (- v-- 1
2 + u · v - v · u .- I u 1

2 

= lvl 2 -liil 2 

= 0 
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A ... 0 

11l'YI1 

fl1'V\U~L~ ABC LUU"n.J~1liL'V\~tJli'V\UT;1Sj AB = AC LLa:Liull1ltJt1U AD LLU-\Ifl~-\1 BC 
~ ~ 

B 
" A C"o - ::: II; -

-;,:~El-\IY4~';)U11 AD ~-\lu1nnu BC 
A 11'~ ~ 

V4a'';)'\J, BA = u LLa:::: AC = v 
~ 

~ 

BC :: u + v 

OC = -~ BC =: .!. ( u- + v- ) 
2 2 

~ ~ __.:=.,. 

DA ::DC+ CA 

1 (- -) -=-u+v -v 
2 

1 (- -) =- u - v 
2 

~c ~A 1 (- -) 1 (- -) D ·D =-u+v ·-u-v 
2 2 

= _!_(liil 2 -lvl 2
) 

4 

=0 

A 

D c 

II; I """ iJ .I """ ... iJ " ~1EltJ1-\I'YI 5 ABC L U1lJR1liL'V\fttJllll a I b LLa: c L Ufl11lltJ11'11El-\ltl1U BC I AC LLa: 
~ 

AB t1111a1iu ';J-\ILLRfl-\111 a 2 = b 2 + c 2 - 2bc cosA LilEl A LUUllli1:'V\11-\1~1U 
~ 

"' AC LLft:~1U AB 
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....... 0 

11i'Yl1 

c 

AL:SB 
c(l vI) 

~ ~ ~ 

1 \~ CB = u I AB = v I AC = w 
'JI•· ~ ~ ~ 

';)~ L~ ICBI = I u I = a I lAB I = I vI = c LL~:: lAC I = I w I = b 

"il1n u = v - w 

"il~L~u · u =(v- w)(v- w) 

I u 12 = I v 12 
+ I w 12 

- 21 v I I u I cosA 

~· ~ LLUUHfl\o'i~ 8.7 

1. "il-\1~1fh u . v L~Elri1~U~ u LL~~ v i-\ICiiEJLtld 

(1 > :u = 37 + 6 J LL~~ v- = 21 + J 
{2) u = -27 + 3} LL~~ v = 41 - 5} 

(3) u = 57 - 6} LL~~ v = -37 - 3} 
I .. I vttl...t' 2. "il-\1~1~U1~~El-\lllli1~~11-\IL1fiL<iiEl"i~El L U 

q 

{ 1 } u = 37 + 6} LL~~ v = 21 + } 

{2} u = -27 + 3 } LL~: v = 47 - 5} 

{3) u = 57 - 6} LL~: v = -37 - 3} 

3. ';l-\1~1fh a ~.Yhl~L1nLc;Hlf 37 +a} LL~:L1nL<i1Elf -47 - 6} ,f-\l·;l,1nnu 

tl tl 
~ • 0 

4. "il-\1~1~U1fi~El-\lli11LL~:fi1111EJ111Ell.J1 ~El-\11 9111L'V\~EJ11 ABC L11Elfi1'V\Uil 
" "' "' ~ - - ~ - -

AB = -i + 4 j LL~~: AC = 4i + j 
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8.8 L'lnLGlei'l,..,,-:a.Juvh1~~1fli'f1aJij6i 

1JYJiltJ1lJ 111'1'1'14~ 1~ X , y , Z LtJW\'l1'141W;)7,'1 L~Un [ ~ l i1L1nL~EI'fl'14lfi1JjjinlJi:i9i 
'V\iEl L1fiL~Elflt.H~'11Jij~'V\iEl L1t~ntfu ') 11 L1fiL~ElflU~13Jij~ 

1'14 YI1,'IL 7'111fltii.~L 71 LL YI'\4L 1nL~!lf [: l ~1 tJ Li1'14'11 !l,'ILi'l4tm~f11'1'1'14~Yi~m,'l~,'l ~ 
"il~L~3J~U~"il~n1Lit~ (O) LL~:ij"il~iu~~~ (x I y I z) ~~nTrn.h:nElu 8.8-1 
q q q q 

z 

X 

I IJ ...1 A a ,;. IJ ...1 ~ .a 
~1UIIJJEl~L~U~~~'Yl~:'4'Ylfl'Yl1~ 3J~~L~11~U'Yl P 1 (x 1 1 y 1 1 Z 1) LL~:~~~'"~~'Yl 

p 2 (x 2 I y 2 I z 2 ) 

384 

z 

\ '.., p 2 (x 2 I y 2 I z 2 ) 

\~¥1~z1) 
: y1 I y2 

X2 1 , : ,' Y 
I , , 

- - - - T - - ;• - - - _., 
I , 
I , , ________ _., 

ME 504 



i1e:1ci1\J~ 1 n1Vtu~ 1~ P ij.Yh1~Luu (3 I 2 11) a ij~fi~ (5 I -2 I o) ';}\J'V\1 

i~'Yi1 PO = ~cs- 3) 2 + c -2- 2) 2 +co -1) 2 

= .J4+16+1 

=51 

I "" ff' 
1) nTn'Yl1nu-neJ\JL1nL<ileJ1" 

[:] = [~] fi~mrla a = d , b = e , c = f 

6' 

2) n11"U1nL1nL<ileJ1" 

6' 
4) n11"~UL1nL<ile:l1" 
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1JCW,1~1Jih1L'lflLc;'liliL\4,ft1aJ&iil 

tr1 AS Lti'UtL1nL~Elfl'Ut,-:Uu~n~u1n~111£i~ A ii~n~lLU'Ut (XI I y Jt zl) LL~: B ii 
.,..o.- ~I ,.,VI•"~- I 2 2 2 
~n~Lu'Ut (x2, y2, z2) ';l ... L~1 IABI- v<x2 -xl) +(y2- y,) +(z2 -z,) 

ti·1 As= [:] LL~d 1As1 = ~a'+ b' +c
2 

= a 7 + b ] +c k 
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fl' d I ....~ ... A ... Q; - - - A 1 [a] 
nnL~el,.'V\lt-\I'V\lt1EJ'Yl3J'Ylfl'Yl1-\IL~unnu ai + b j + ck flel .J b 

. a2 +b2 +c2 
c 

Q; I ...1 ~.... ...: .... ...1 ~ ...1 fl' 

lil1elEJ1-\I'Yl :2 PO 11~~L,.1J~lt'Yl P(2 I 1 I 3) LL~:~~~'"~~'Yl 0(4 I -2 I 1) ~-\I'V\1L1nL~el,. 
'I 'I 'I 

'V\it-\I'V\'l-L1EJ~iHifl'Yl1-\IL~EJ1n1J PO l~L,-l.JeneJ-\1 1 I ] LL~: k 
'IJ 

........ 0 ~ - - -

11l'Yl1 PQ =(4-2)i +(-2-1)j +(1-3)k 

=21-3] -2k 

1P01 = ~(4-2) 2 +C-2-1)2 +(1-3)2 

= .J4+9+4 

= J0 

fA l!S,.CLLft~\lnAYI1\I (direction cosines) 

z 

X 

1i1'1'1'11.~~~ P(a , b , c) ";J::ltl' oP = [:] :H-3 Qp "- 0 

tl1 a,fJ, r E [o, 1l"] LU'U~3J~1~~1nLLnlt?ln~~1'\.t1J1n"Yf-\1~11J~11J~1iULUET.l oP 
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a 
cos a = ---=:::s:-

lOP I 

cosf3 
b 

=~ 

lOP I 
c 

cos r - ---:::::s:-
!OP! 

.d.J' ~ ~ ~ A .dAA 
'V\111tiLV\~ ""'Yl'U, OQ ., OR , OS 'Vi111tltl\l'l:ti:'Yl11'Ylfl'Yl1\IC11111LLU1LLnU X ,Y LL~: Z 

o:!l .. J~oCV ~ oCV A CV 1 

1111 a,f3,y fHl1111ll OP 'Yl1fi1JLLnu X I Y I z 'Yl1\IC111UU1nC11111~1~1J L'ltJn1111~\ln~11 
'I 'I 'I 

i11111rl1V\Uvi'Ylfl'Yl1\l (direct angle) -neliJ oP LLi~:L~tln cos a I cosf3 I cos r i11flL6])'U 
'I 

_ LL~C11\1Ylfl'Yl1\l (direct cosines) 

~1flth\l~ 3 ';l\IVI11f'l L6])'ULLa'C11\IYlfl'Yl1\l-nfl~ Po Lilfl';)C11~11~u P ij~nC11 (2 I 3 I -1) 
'I 

~ AACV A CV o CV 

~C11~U~C11 a 11~n~ (4 I 5 I 2) L'YltJunuLLnu X I Y LL~: z C11111~1~1J 
AA o ~ - - -

11l'Yl1 PQ = (4-2)i + (5- 3)j + (2 + 1)k 

=21 +2] +3k 
~ 

1flL6])'ULL~C11\IYlfl'Yl1\11lfl'l PQ L'ntJUnULLnu X IV LL~: Z flfl ~ 
Ia/ 

0 cv 
C11111~1C111J 

I 
,:!1 ,:!1 0 cv 

L Ufl\I-;J1n a 1 I a 2 I LL~: a 3 f'lfl 2 I 2 LL~: 3 C11111~1~1J LL~: 

a = .J22 + 22 + 32 

=10 
i\l~u 1flL6])'ULLa'C11\IYlfi'Yl1\11lfl,, PO Li~tJunuLLnu x IV LL~: z flfl 

2 2 
10110 

-_ 1 
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e..taAmLii\J~Lna1i' (Scalar Product or Dot Product} 
cu 

ME 504 

1.1 u . v = v . u 
1.2 u . ( v + w ) = ii . v + ii . w 

1.3 a ( u · v) = (a ii) · v = ii · (a v) 

1.40·ii=O 

1.5 u · u = 1 u 12 

389 



1.6 l . l = ] . ] = k . k = 1 

7·J=7·"k=J·"k=o 
u · v = I u I I vI coso (11ll,-:vd1\IL1nL<ilElf 'V\111EJii\l li11~Llilerillllnau ~\I~ 

q q q 

LLenuen EJ\11111 Ltlui'\li~~flfi'Yl1\l L~ EJ1nunu L 1nL<11 EJf.rf\I~EJ\1) 
q 

OJ; !"I t( ..I 'VI 11 I t( t(. ~ cv R I A 
2. Cl1 u LL~: v iuUL1fiL<ilEI,-'Yl L11 CIJfL1fiL<ilEI,-fiUEJ u <il\lu1fifi1J v fi<ilEIL11El 

\1 

u· v = o 

P~Q 
u v 

0 

t~EJ l..a'n!JenEI\1 lfl L'D'1l' ';I:L~11 
~ ~ ~ ---':1.. ~ 

(QP) 2 
:: OP 2 + OQ 2 

- ~~(QP)(OQ)cos () 

[

a
1 
-b

1 l 
';I:L~11 u - v = a 2 -b2 

a3 -b3 
A I 2..s 2 2 2 

LUEI\1';11n u- vi fiE! (a1 - b1) + (a2 - b2) + (a3- b3) 

cv ~ I 
1

2 2 2 2 
~\IUU U-v = (a1 - b1) + (a2 - b2) + (a3 - b3) 

2 2 2 2 2 2 = (a1 + a2 + a3 ) + (b1 + b2 + b3 ) - 2(a1b1 + a2b2 + a3b3) 
2 2 2 2 = u + v - 2u ·v .................................. (1) 

LL~t~EJnl)enEJ\1 lfl L'lf,!-;J:L~11 

1
- -1 2 

-
2 

-
2 21-11-1 e u - v = u + v .. u v cos .................................. (2) 

390 

(1 > = (2) ';l:L~ 

u · v = !rri lvfcos9 
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..J 
LtUh'I';J1n ii · v = Iii I I vI cos(} 

~ ~ U·V 
fh'IU.U. cos(} = -

/iii/vi 

liil = ~(-2) 2 +1 2 +2 2 

=3 

I vi = ~42 +4 2 +(-2) 2 

=6 

ii . v = (-2)(4) + 1(4) + 2(-2) 

= -8 

cos(} 
-8 --
3(6) 

4 

9 

~ I ..1 I tl ..1 ..Ia 1..! 

~1£H.I1\11'1 6 ';1\ILL~~\111,. ~111L'VHUJ3Jf13J';)fiE.JEJfleHJ1'1 A(2 I 4 I 3) I 8(4 I 5 I -1) LL~: 
'U q 'U 

!=I tl ..1 ... 'VI I C (3 I -2 I 2) LuU.J ~11JL 'V\~E.J11~3Ju1n'V\,-EJ L11 

1irh AB = [; = ~ ] = [~ ] 
-1-3 -4 

AC == [~;~4] = [~6] 
2-3 -1 

~ -~ 

AB · AC == 2(1) + 1(-6) + (-4)(-1) 

=2-6+4 

=0 
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"' __..:::.... "' __..:::.... 

i'lUlt AB ~Ju1nntJ AC 
.... 6' 

t-J~flmL~'lnnLCiiEl"l (Cross Product or Vector Product) 
'll 

unUm~ ~~~ruL~~nm~~f ~~~ u = [ ::] u~: v = [::] 

i j k 

U XV = a I a2 a3 

bl b2 b3 

i1~U1~~ 71~ u = [ ~ 
2

] , v = [~] v~~1 U XV 

i j k 

U XV = -2 3 0 

2 1 4 

= [3(4)- 1(0)]1- [(-2)(4) .. 2(0)]] + [(-2)(1)- 2(3)]k 

= 121 +a] -Bk 

~~ ~ ~ 
ft3J1J@lilil\l ~flAnLL'D\1 L 'Jfl L@l o,-

cu 

XV 

1. ri1V\'l-t~ u ,- v , w LU'l-tL1nLCil€rfl.Cil 6) L'l-t~:uij~ LL~: a LU'l-t"ii11-t11-t"il~'lLCil 6) 

1 ) U X V = -( V X U ) 

2) (u + v )X W = (u X W) + ( v X W) 
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3) uX(v + w)=(uXv)+(uXw) 

4) u X(a v) = a(u Xv) 

5) (a u)Xv =a (u Xv) 

6) u xu = o 
7) l X ] = k I ] X k = l I k X l = ] 

2. 1~ u I v I w LtlunnL<ile:rfl~ 'J lu.Gfl:uij~ "il~1~11 u · (v x w) = (u x v) · w 

3. n1 u -:;:. o LL~~ v -:;:. o "il~L~i1 I u x vI = I u I I vI sin B L~El B Li:Ju:u:u 
q 

i j k 

bl b2 b3 

= (a 2 b 3 - b 2 a 3 )i - (a 1 b 3 - b 1 a 3 )j + (a 1 b 2 - b 1 a 2 )k 

Iii Xvl2 = (a2b3- b2a3)2+ (atb3- bta3)2+ (atb2- bla2)2 
2 2 2 2 2 2 

= (a 1 + a 2 + a 3 )(b 1 + b 2 + b 3 ) - (a 1 b 1 + a 2 b 2 + a 3 b 3 ) 
2 

= lill 2 lvl
2 -Iii· vl

2 

= lill 2 lvl 2 -lill 2 lvl 2 cos 2 B 

= I u 12 
I v 12 ( 1 - cos 2 B ) 

= I u 12 
I v 12 sin 2 B 

I u x vI = I u I I vI sin B I 0 ° s: B s: 180° 
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~1El~1~~ 8 fl1'V\U.~L,.; ii = 27 +] - k I v = 37 - 2] + 2k 

';l~'V\1fl1'lJEl~ sine 'lJEl~llli,-:'V\11~ ii LL~: v 
....... 0 

11l'Yl1 

u xv 

sin (} 

q 

i j k 

= 2 1 -1 

3 -2 2 

= (2- 2)7 - [2(2)- 3(-1)]] + [2(-2)- 3(1)]k 

= 7] - 7k 

= .J49+49 

= 7.fi 

= .J4+1+1 

=J6 
= .J9+4+4 

=Jfi 
= Iii I I vI sin B I 0 ° ~ B ~ 180° 

= J6 Jfi sinO 

7.J2 = 
J6Jfi 

~ 0.98 

u 

';11n,-tJ (} LUU.llli,.:'V\11~ ii nu v I lv I sin(} flElS1U.R~'lJ£)~,.tJiL'V\i£Jlltl1U.'lJU.1U. 
'LI q 'LI 'LI 

~~iu Iii X vI = Iii I I vI sin B Luu.vfu.~'lJEl~,-tJiL 'V\i£Jli~1U.'lJU.1U.~ii~1U.~n~il~nu. 
'LI 'LI 
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IV 1 .d ..t .d "l.d .d "" d 
~1eH.I1"'Yl 9 "il"'V\1~U'Yl ..UEl""hJa'L'V\fH..I11~1U..UU1U ABCD L11El 

'U 

~--- ~ ---
AB = i + 3 j + 2 k LL~ :~ AC = 2 i + j - 4 k 

1~r11 vfu~-.uEJ",-1.J~L'V\~EJ11i1u-nu1u ABeD L'Yhnu IABxACI 
'U 

~ ~ 

ABxAC = 1 

j k 

3 2 

2 1 -4 
~ ~ 

ABxAC = [3(-4)- 1(2)]1- [1(-4)- 2(2)]] + [1(1)- 2(3)]k 

=-141 +8] -5k 
~ ~ ~-----------

IABxACI = .JC-14) 2 +8 2 +(-5) 2 

= .J285 

~ 16.88 

~U~ ..UEl",-1.J~L'V\~EJ1Ji1U..UU1U ABCD 1.J,-~111m 16.88 ~1,-1"'V\U1EJ 
'U 

IV I .d A' .d .. I d d .... !'I 
~1ElEJ1"'Yl 10 "il"'V\1~U'Yl ..UEl",-ua'11JL'V\~EJ11 'YllJ"il~EJEl~LuU A(1 I 2 I 4) I B(2 I -1 I 3) 

'U q 

C(2 I 3 I -2) 

........ 0 ..t d al d I IV 1 ~ ~ 
11l'Y11 ~U'Yl..UEl",.lJa'11JL'V\~EJ1J ABC L'Y11fi1J --lAB XACI 

'U ~ .. 
AB = (2 - 1 ) I + ( -1 - 2) ] + (3 - 4) k 

=I-3J-1k 
~ 

AC = (2 -1)1 + (3 -2)] + (-2 -4)k 

= I + J - 6k 

i j k 
~ ~ 

ABxAC = 1 -3 -1 

1 1 -6 

= [(-3)(-6) - 1 (-1 )] 1- [1 (-6) - 1 (-1 )] J + [1 (1) - 1 (-3)] k 

= 171 + -5 J + 4 k 

1AB xj~l = ~172 + ( -5)2 + 42 

= .J285 + 25 + 16 
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= J326 
~ 18.06 

Q;:::..r...;tJ ...1 tJ 1 I 

~h1uuv-~u'Yl,- ff13JL'VHH.J3J ABC ,-:3J1m -x 18.06 = 9.03Cil1,.1~'V\U1tJ 
~ 2 

I u I Ieos 0 I I v X r I = 

= 
Iii llv xr llcosBI 

Iii· ·(v x r )I 
.... Q; 

.'lH:tR~LnCil 1) u·,(v xr) = r· (u xv) = v· (r xu) 

u· (v xr) = -u· (r xv) = -r· (v xu)= -v· (u xr) 

2) t11 u I v LL~: r e:tr.juu,-:u1tJL~tJ1nu LL~T;):i.~i1 u · ( v x r) = o 
~ 

3) L1nLCile:tfa-13JL1nLCile:tfl~ 'J ~~flm'lle:t~ u · (v x v) = v · (r x r) = 
~ 

r·(uxu)=O 

Q; I ...1 -~ d d '1.1 .J ... 
Cil1 El tJ1~'Yl 11 ';)~'V\1u,-1J1 fl,-'11 El~'Yl,-~ ffL 'V\ ~ tJ 3Jf11U'lJU1U 'Yl3J 

u = r + ; I v = ; + f LL~: r = r + f 
....... 0 A~ d d •.... .J ... 
11i'Yl1 u,-3.11 Cil,-'11 El~'Yl,-~ ffL 'V\ ~ tJ1J~1U'lJU1U 'Yl3J 

u = r +;I v =; + f LL~: r = r + f Ltlu~1,.urhnu Iii· (vxr)l 
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i j k 

v xr = 0 1 1 

1 0 1 

=1t+1]~1k 

1 u · ( v x r )I = 11 + 11 

=2 

m3J1Cil~eneh'J'Yl~~~LV\~ti3J1J3JQ1n L'Yhnu 2 ~nU1~fl'V\t-i.1tJ 
q ~ 

~· Q.; LltJtJ HflVi~ 8.8 

1. ';l~V\1 u x v LL~::: v x u -;J1n nn Len erfftn1'V\"U.Ci!L ~~a LtJii 
1) u = 2t + 3k 1 V = i + 2] + k 

2) u = -i + J - 3k 1 v = k 

2. 1~ u = -3 i + 4 J + 5 k 1 V = -i + k ';l~'V\1 

1) U XV 

2) Iii x vi 
3) ~1 sine ena~l.Jl.J~:::'V\11~ u LL~::: v 

q 

3. u I v LUUL'lnL<ilElflCil 6J 1u~13.13j~ -;J~LL~Cil~11 (u- v)x(u + v) = (2u) x v 

4. Li u = 21 - J + k LL~::: v = -1 + J - 2k ';l~V\1L1nL<ilElf~El~L1nL<ilElf~ijenu1Cil 
L'Yhnu 1 u · v 1 LL~:::fi~'Yl1~<ff~Q1nnu~:::u1u~tl~:::nau~1tJL1nL<ilElf u u~::: v 

A' .d tJ.d .d '11 A __. - __. - -
5. -;J~V\1~U'Ylenfl~l ~L'V\~ti11Cii1Uenu1u PQRS LlJEl PQ = 3i- 2] IPS= 3i + 4k 

A' .d U .d .d ..,. !=I 
6. ';l~V\1~U'YlenEl~~ ~11JL'V\~ti1J'Yl1J';lCiltiEICiiLu'U. A(O I 2 I 2) (8 I 8 I -2) LL~::: .C(9 I 12 , 6) 

~ q . 

.. F- .d .d '11 .d.... Q;..t 
7. ';l~V\1u~1J1Cil~enEl~'Yl~~~L'V\~ti1JCii1'U.en'U.1'U.'Yl3J u I v LL~::: r ~~u 

1) u = i + j v = j + k r = ·i + k 

2) u = i - j + k v = i +J + 2k r = 2t + 3] -4k 

3) u = 21 +-;' 
} - 3k v = i +J + k r = 21 +-;' 

} + k 
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