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J J l a n d  ilornailntnt%man~~ &#uv~iriCuaanunrwfidiunidnuuiilajl~flu 
ns~auniswi~ssrur16i 1~~ii~u~e~nnu~ui~~diiriu~ui~uaCuuaniin~wfi~iu&ndia 
nis% (measurement) ii.rdnaialh$q~u3a~fland do~oinnisilnvi~un~inmno.~ku 
nic4~nd6otoiknis.1'mfiuif~di~~ q ~i?umdmiioihnYu?"n1mu~1s.~ lriu 3ru:md iani 

qarnpaunznsrudd9h i i s i u i . r ~ ~ a i a i l ~ o i ~ ~ ~ ~ ' I ~ ~ ~ u w s ~ ~ i n i n i o ~ i i o ~ ~ d i o t o i ~ u  
I Jv nisdiua~~oinq~1~ni~nrii~1erin~1f hunisimurnnaml6nhqms ibu wK~diurnu' unr 

llJlIJu6J I R I  

~unir~m~muk~in~o~dor~nkmr~imnifdnniu q n k  orPrdnXiiiu~nirirmo 

uoi6id$uu~ifliiini~dii~a~mkndo7u~flwnti~1nsii~~fldi ibu nis~m'I#~umiiui~nd.~6au 
4 4  4 nonuus oisaz;ri1sii~dainms3"m$ia~l~lnsiji~of naidrjuuuou (uncertainty) ku 

nis4~u~dn'urnmn~n~iu~ana 'Ihti n a i u n z i ~ u ~ i i o r n ~ i u ~ n 6 8 ~ u ~ d i n ~ ~ d u ' 0 ~ ~ ~  
r . I  na iuna isdumsl r inso~ i iou~~~~~ n s ~ ~ ~ l l l l a n i s ? ~ ~ u n r o ~ s ~ u n " ~ ~ ~ s ~ , r i ~ u ~ . ~ ~ ~ i f ~ n "  

68dni7% k ~ ~ i ~ ~ ~ 0 ~ 6 ~ d d l ~ ~ ~ d l d ~ 6 ~ ~ ~ ' I 6 l l ~ ~ ~ ~ ~ ~ ~ 8 4 ~ 3 i ~ ~ ~ 6 ~ ~ ~ ~ ~  
A J in~o~iioiinriimnu~nortiaulums#nuifrifl~nd d~~ilbinio~iiodins"u3"m 

lmu~1uusirrbauluni~~iuamni~uif~sii~ q 'I6~~nltluodw# i lo naiufnirnPi~lmmf 
tdu nw3i~.nzdlanims$ (vector analysis) rhniuhulunisiiiaunanirmmnnd 
dsingmsolmd4and lumr#nm~n'naar.n'di~ 7 nwassaail 6au~diiuuuo~nir 

mtanii~~fiuimuoa~ammds sliunpmatdd1.r 7 niafl~nrlCliduaCuiisd naiufia naiunui 

iidv qmwIJ~imr%u q lmuoiflun~~?insizdma ni1~~~o:3~t1lflnisi~uununismiam~ 
dsingm5h.rflanfl6nzn"ms"m i ia~3at i l~ni~uo~i i iuniwwodu~~naiu~mni~f l~n~6 

d' 2 d' ~iuuutinrn~zd~~~mi~uu.~uu 

1.1 ranrmsa' 
1.1.1 utnai#wnzranime# (scalar and vector) 

fiaiw~rii~ummmsi~flu.~uu~n (magnitude) d5-nisi#uadih Gun31 f iuim 

cnnoil (scalar) idonliia ~ d ~ U l ~ ~ t ~ ~ l f ~ l ~ ~ ~ ~ 4 t l d 5 ~ ~ d l ~ ~ ~ ~ ~ l ~ ~ 3 ~ ~ ~ ~ 3 ~ ~ ~ 4  

YRUICU~ q illfl~nai~nu1polunrmu'iko?6 idu aan naiana naianuimiuu iani 
qmwgliunzfiuisls irauiiiuuiiwu6au8nvsnivi~~nq~ n?oni.n ibu m i p t 'I' minz v 

6 crr 
f i ~ i ~ l ~ d i u " ~ ~ ~ ~ d l ~ ~ ~ ~ t l ~ i ~ ~ ~ l ~ l ~ 7 ~ ~ ~ ~ ~ ~ l ~ ~ ~ l ~ ~ ~ t 0 ~  rnu'1~0Jild5a~nvU 

ni.~nriiorlerinolfl6 



c fiuicufinodi4ndddfio~n'inumn4u~initn:3n (direction) ksrrinaiu 
nuiu~dotrmyrdti~~iU'i'10~Gi ibu 1154 naiu17a naiuA unrrmiuuriinGn mdun 

did 8 ~iuiotnunruuiniinr~ani~u'ii ~?nlna# (vector) 
4- c iforeiooncmof~~u~iuit~nun~uuimiin::n'~~ni~ ldd'1~inuianimof~:60~d 

naiunuiunrounpdGi&godn5ril 1mun"a~da~'1~1#umudd~n~15~1n"uiinuianimof Imu 
iinaiuuiauo~i#umiunu~uim ~ a ~ l j j ~ n ~ ~ ~ e ~ ~ o n n ' ~ w i . ~ u o ~ i a ~ i m o f u " u  uonoinh , 
fiuicu~animo~i!uuiinu~~Gia~~nw~niwi&nqwn?on~nibui~uan"U fiuicuninnif ins 
iiiuui9uo'nwrfimdd4dBn~5 nioidotnuiu A rhn'ul$i.ruu ibu 2 368 T j E 
i~ciui~n~~~l#ni~tduuQ1"atnw~'1flnuin~iQ1"atnw~ 7 ibu A V OP 

ianimof6duuimliluqud dunii ianaofpud (zero vector), luuinuGiau o 

ian~moiqudu'duuint0u~ imrlridfinmtdduou 
nnaof A Q L ~  o oliluqm6ufiu ian: P ~Uupndrnu rhunnaoi (-A) Q-d P 

flupmdu~~ URL o 113u~md0iu 

ian~moinhnuau (unit vector) iio ~anlmofdduuimw6dnriau fii A i/rui?n~mof 
4 - m  di)uui~trii~u A ianimoinhnuaanunmi~~~uan"u A $0 5 ~ j u '  

A a = A/A ........ 1.1 

r n n  J 
t a n i m o f n d ~ n u i  n'o ianimoiln i j lc wiiqcunuu3iio dio&daindwYu 

~mm'u flunnimokd (constant vector) kuiif i~i~im~~uimn~dAiu uaziantmoilcl 



/ 

#5uuli~~~iudi~'~Orl1un~dovai nhqiio hdouairouiinu k lri~aiiddo~d~rliu t i  k , 
2 1  4 0  4 ii6'a~yu i au~dOrliuuauonni~duyu~U't~u 180 Q J ~  unu i rr1duraruCuiinu j 11 

1.1.2 ~zuu%n'Ra~naa~e.rdd~zne,uu~.r~an~~~eflu~zuu~n"~il~in (Rectangular 

Coordinate System and Rectangular Components of Vectors) 

r=uu~n'Rnnw7oa~uuiinuIn~of~iu~nifig1iQu li3urruudd~rnouhuiinu 3 ttnu 
A t :  iia X, Y liar z v ~ ~ ~ a ~ n d ~ ~ u i i n r C u  I~u~ianiOrlof~dcncias iio t j iinr ^L tf"u+imw 

uanus.~iinu X, Y imr z ~iuiiiiiu 

L 

, 

A . . z ----- -----__ --- - - -- - 

1.2 I ~ I . D ~  A Iur:uunham 

44Ja ianimof A IR 7 lurruu 3 u~nuuu7m A ~ll~ed13fll~~fd8tluod A Orliutinu X, Y 

iinr z iflu Ax, A, iinr A, a i u h l  A I J ~  1.2 i4uufiu~maI64i 

d o  4,h iinr A, illuo~n'llrrnouninn~fuo.~ A h~iuianimoiiiuwri~ (position 
L: A vector) uu w~u6udQmfjiii~ ( x ,  y, z) k q 14audurmniildi 6-d 

rlc~~us~onima$ uuicluociamslof l o  fii8uyrnf (absolute value) uocnnimof . 

uuierusdiani~rlof~rddi ifluuanimo i3u 



1.1.3 IZUUIII)IJ~W(II~ (Polar Coordinare System) 

ni~aiouduo~~~1~ar~id~az~iund.~o::~~uni~~~1doun"I~.ero.~ij~ Tzuuunu 
drr u bni~uslaud~ r unr: 8 k~nainfuw"u6n"u x, y 1 u c u u l n " i  k3d% 1.3 

sin 8 j 

1.a (n) unnc~anlmaiwdcwciau i uar 6 lurruulvm~i 
* + (u) ~~n~inaiu#uWvu$r~wil;l C 6 n"y 1, J 

x = r cose, y = r sine 



1 1 3 1 8 ~ ~  Z 67.; 

or Addition and Subtraction) 

1 aenriia\fiii ni3u?nuoclanno+Zua~ild (commutative) A + B = B + A uonnnd' 

m~uannmmo~~clitl~\dmiun~~dduun~u~~ (associative law) 



ga'lsdir 1.1 nunun:ai~u!dmtfinm:iuaon 300 iu~s  iinr POO iumsni~fiffmrY'aan 
iGuci~Qa (4s'niafinm:iuaan iGu.~inilo) iin:qnriiui8u!dni~mrYumn i~u.~Icdi roo iums 

~ 4 ~ 1 ~ ~ 1 ~ l l ~ ~ ~ ~ ~ 1 4 ~ 8 4 ~ 3 ~ l ~ ~ f 5 3 ~  

c r d -  - 4 -  a s m  ainld OA artinuiani~afsruruan~.~uvuin 300 iumiWni&i~ar?'uaan AB I 



tan 8 = VR/Vk 

= 3/10 





J 4- 
1.7 ~ I U ~ H O U M U ~ ~ U  A, B tin: c 

nqrad%d (Law of sines) 80 

A/sin a = B/sh = c / s h h y  ...,....1.7 

nqradln'qd (Law of cosines) iia 
A2 - B2 + C2 - 2BC cos a 
B2 = A2 t C2 - 2AC cos ,.......1.8 

C2 = A2 + B2 - 2AB cosy  
\ 

niqculaninai 
n i ~ g ~ n n ~ m a i l d ~ l i l u  3 aim iio 
1. ni~qoll2n1moidi?uIrrui1uvinn75 

2. ni~qoll~n~cloiuuun~no~I~3o~~uu80m 
3. n i ~ q o l o n  lm~~mul2nlm0in30~~uu ~ a v  

I. ni~q~ianin'~4~adiaBui6~$1an~i4 f i i l l o i d u i o r n a n i ~  du K uigarn'u 
It3uiru12nlma5 A esl6worfluran1mbflPjiCu KA 

K X A  a KA' 
i 2 n l m o f f i ~ d  KA iluuimrflu K dlua.r~?naa$h unsd3mirlduliiu~n"uua~~~n~~1of A 

15u 

PH 111 11 



(-1) x A = -A 

2. ni~g~!aflmai!!uua!n~i~w$aniag~!!uu~am (scalar or dot product) go 

w n ~ ~ u o ~ i a n ~ m o ~ l f l w n ~ w i ~ f l u f i u i ~ ~ ~ n n i i  

A B = ABcos $ ........ 1.9 

fio'nvd A B diuii vector A dot vector 13 s~tflu~fiii~duanqfuuo~tan~mo~ 
fiwhn'ld5landiruo4~2n i m o i i i n ~ a ~ i f 4 ~ u ~ a n ~ m o i ~ ~ t ~ 5 n  fi$uauwngfuh~irsdu A qcu 
n'u BCOS $ Hioain ACOS $ gfurk B td61nin'u ABcos $ 

B * A  = A * B  = ABcos $ 
d o  $ ifluyui!iiinnii l ed  (o 5 $ l n) 



= 6 

... cos Q = (A BS/(AB) 

4 

nQnxiol 1.2 
l$Pdun4n~iunn.ra~umndrrnouwn~~iiuuainniissiu.ioti~~ 1.3 InuIB 

\ 

uim~idaudi~uiznu 
\ 

d U u Y  n g d i ~  1 unJnisgruuyunlnnis umu 



3. ni.rgcuianmafbnuian~m~f ~3ani~qzll~1uuIw (vector or cross product) do 
wngaruo.r13n tfiof~!6wn~wd~flul-~n~fiof 

A llnr B ~flufiuitunnlfiof P Guiar wngw~~~u!ufn?o wn~arlluu i3n imafuo.~ A 
J w -  

ilnr B ar~lnn'vcJ8ui-Jnaoflnxi wunrmi~~~a in l~ru iuuo~ A llnr B  n11fl 
u E -  wnnirbuo~i-Jnaoflnd~flu c srnifirmi~ua~ c !Pi[Aul#npjau-~i mauuuuiuuowo 

qaiiuuiamnd iJdiilIiCu~~~~g~~u.~wuinw~.r~aninaf A fiu B Cu sine uequ 
& & .r:wdi~nnrnsf nqao.ruu 

A x B  - C ...,.. 1.10 
\ 

C - ABsin$ ,..... 1.1 1 
1do o l $ l n .  

A ifluuuimuo~nnifief A 

B ifluuuimuo~nnimaf B 

c ~fluuuimuo.~nnlmef c 
yu $ ~duyurmiidc-Jnao$~ n'unnimof B finni.ruoc~-~naof c l iun i i  ~ ~ U - J H ~ U U - J ~  

A x  B  diuii A cross B 
C = A x B  
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;.;=r , j x e = r  , t X ; = ;  

; x i =  4, Ex;= -? , i x E =  -; 
urll 

4. uuimuo~ w ngm t2ninof A x  B iiciimdioununuoadi~duuCiiuuuiu~u'Ciiu~ 
UUlUUl3 A LLQY B 

6. fii A x  B = o unr A # 0, B # o 1162 A ~Y~JJ B 5fimi~luitu~tiia~n'u (parallel 

H?O anti-parallel) ~u~ot~ni~of#anoa66a~uu~uT~ 
a. ctiu'l?ntnof 3 $u fro Aa, B une C  ~ziinaiufi~uddia q 6'' 

A  x  (B x  C) = (A C)B - (A * B)C 

( A x B ) x C  = ( A e C ) B - ( B W C ) A  

A * ( B x C )  = B * ( C x A ) = C * ( A x B )  

A x ( B + C )  3 A x B + A x C  

hnntnof~ iinLt?nl~ofB ogbrwu 3 rSI mma~~nd~i~mi~ner'~duo.s A unr 
B  lci&wY 



e i n n ~ v o ~  wngruuuulan~~~oi  c d H i  
i x T = i x j = E x f  = O  

; x i =  - G x >  = f  
j ' x E = - & x > - i  \ 

E x ? = - ( l x E ) = j  

;. A x B  - o + A ~ B J ~ - A ~ B ~ - A , , B ~ ~ + ~ + A , , B ~ + A $ J - A $ , ; + o  

= T(A,B, - AzBi) + RA,B ,- A,Bz) + E(A,B, - A,,BX) ...... 1.13 

m m u ~ a o m  wngrul~uudl~vo~l~noIOuuud (determinant) &d 
.) 1 i E  

A x .B  = Ax A, 4 ...... 1.14 

Bx By Bz 



A x B  = 

C 

B x A  = 

(Ax  B) = -(B x A) 

1.2 3~flfl~dafI~Bgl\aB 

fiu1oldl.r q d?'~azhtfiwriauC(t~uiznun"in"u f19Q~ud~z~u~ri3~d4d4zt~ff 

614 q ~ 6 m n n ~ d r z I ~ i i u n i $ u u i ~ r Q i u ~  Sunii ~zuunriauuiuin6 (International 
J ~ l u  

System of Units W?Q syst6me International dlunitds') wuonvsdaii wriauloa'ls (81 
J a 

units) l a~~urzuudu~t l~ 'u I~Y~mudd~: :~ '~u iu i~ i~ i i f i ~uu im~ i~ .~9 ;1  TR (General 

Conference m Weights and Measures) ~ c i ~ u t o ~ ~ o 6 t ~ u a u u 9 ~ o . ~ w r i 3 u ~ ~ ~ ~ u d u n i i  

I~PIU l60l m 1s a (meter-kilogram-second (rnks) system) 

1~uu~1ti.r~d3uoonflu 3 11~:trm &if 
n. nri?uy ngiu~i.o~daumfl~iu (base units) 

v. wd3 u~rr?u (supplementary units) 

n. wliauoyv?wd (derived units) 

nci~ut~di6rlsmou~u~u~zuu~~0-mado~~w'u~n"u 6m~fifi6i~dfl3rfl (prefixes) d4 

I ~ ~ t ~ u f i i w q ~ m h ~ r i 3 u a c i i ~  q 



fl?luul? (length) 

u3t1 (mass) 

l?nl (time) 

nsr.16 ddfli (electric current) 

~ o l W r ~ ~ n 1 4 ~ ~ W V I n d  

(thermodynamic temperature) 

fiuituflis (amount of substance) 

miu tht+anisdo~.trii4 

(luminous intensity) 

lu ms (meter) 

n'!nn% (kilogram) 

?uifl (second). 

usu ud f (ampere) 

6na?u (kelvin) . 

lun (mole) 

LLfluLn R l  (candela) 

mol 

1orm.r (m) 

lumz iio wri~uua~n?iuui~d~iiti'u 1,660,763.73 I Y ~ ~ U Q P ~ ~ ~ U U I ~ ~ B U I ~  
qwqinima.mi~~~~G~~uM"uti'unizid~uu~~dn~z::wii~z::Cu 2p,, ti'u 6d, uadormou 

(sbres) dxmndftlncr 

"alfi (s) 

~ioullnli (A) 
4 v u  uoulbdi iio ~ri?uuo4nz-adldblio114nizn~1~findd~~~u6?~i 2 ~ff~diinnuui? 

dY rl 0 4 4  ou'ud uwunni~$~u~id~flnuin~u~u'o'ifi~~o~fliu4n4 unr?no( i6uu i iu  1 iam5 



n i~po ln~nmnmivo .~~~ i~un  

lugl (mol) 

lun fio fiuirufi15uo.~s d - 0  ou6-wotnilr-nouy ngiu r.ruuiu?uditT" 

~ u ~ u o z m o ~ ~ u  0.012 i ~ i n n ~ u u o ~ ~ ~ h ~ v - 1 2  da~flun dio~5tyotri~r-nouyogi1~ 4 4  

oialiluo~mou baqn loaou 51Rnmrou oynindu q wian~uuo~o~ninmiudn'inuw 
rrnpamai (cd) 

unu~nni ao wli~uvo~n~iuru'u~r~~n1roia~niiJlu4m1~nd6inu~Ifir~~u~d~ 
n'il~ndauw's";r~~ofl~~n'e5~un?iu~ 640 x iolz r~rmd ~ ~ ~ ~ ~ n a i u ~ ~ u n i 5 ~ ~ ~ ' f i ~ ~ ~ r n ~  
$ulviin"y l / e s s  Tmddoalmslrduu 

1.2.2 wOdapl~a?u 

nli3ulrl3u d 2 nliw &urrn;iluniria; 1.2 

Guiuaasoldaura"%u 

13iffau (rad) 

irduu fio y ubr-uiur-ni1~i8us"~1dno~~du~~~n~8u5~ua~uo~adn~u~~fl  
u u m a p :  lilud-~ul64 ~ i ~ ~ d n a ~ ~ u i ~ ~ ~ ~ n u r m u u  

aiweni;plpa (ST) 

naolslfiuu $8 yuhvacllq.r ddou~nlrnnuod ol pn~udnoi.mr.mnua:s1'~nr4nnu~:tn 
~uii~~dnu~1nuaon~rnfiu1cu~i1~u~u~~dd~n~uu~s"a~d6iuu1a~i1n"us"81duo~~d 

ns~nau$u 

wiais 1,2 nliauln"%u 

J'suia 

y~1~45~~111 (plane angle) 

y u l S 4 ~ ~ 4  l l i i 4  (solid angle) 

danlia u L R ~ U  10 d o  

1rl;uu (radian) 

~1~0l5lfiuu (steradian) 

8~R"nvsd' 

rad 

sr 



1.2.3 wdaee$'nb 
nciauoyw'nb ttnm&~duotnciauy nliu i~n:1n3o~ciautfiu tdu naiulia 

(velocity) i j n c i a u u m d i u i  (m/s) naiu da~gtyu (angular velocity) dnciau fiu 

ai~audoiuiG (rad~s) ~ciauoyw'nbuitnciauddo~int:f~or"n~~fiufit~~ 6i~nn.rlu 
Fl1514i 1.3 

~ 1 3 1 ~ d  1.3 nciauoyw'nb~ddot~nzfod<n~ni~~wi: 

#un" 
Irsuims 

naiud 

naiunui uiu 

~msiPsa naiuda 

naiuda 1% y u 
L L S ~  

naiuii'u 

naiundmonu~inmf 

naiunQmwn~imf 

tiu W&~IU fiuin~naiuJou 

d i f i  
fiuinilvlrh deqldfli 

t%nfldfli naiuiidini' 

uw~uldfli iis~in8ouldfli 
naiuqldfli 
naiu6iuniu~dfli 
naiuu'i'ldfli 

dfidtti tniin dn"ndnistndua 

Ji~titnfin 

naiunuit~uudor"nd~timiin 

20 1 PH 111 

m1514Lums - 

pnui~~fi~umr 

tasmil 

iilnnQdo~nuin6tumr 
tumsdoiuifi 

tsiduuds3uifi 

Qa i'u 

hn6n, iia6uiokin~rnms 

mi514 tumsdo3uifi 
iiai'u-'iuiGdsmisia~ums 

i n  
f m  d 
qnouu' 

land 

dl% 
lsdu 

iiiruud 

tatuo3 

LYI'PICI'I 

m2 
m3 

HZ 

kgm-3 

ms-I 

rads-1 

N 

pa, ~ m - 2  

m2s-I 

N S ~ - ~  

J 

W 

c 
v 

F 

&I 

s 
~b 

T 



ilairrrawdaaayn'n 
l~udn~iiuiuuoaniau 

1uunu'~d6~uiuttddu~11ian~au~n'7~~ idu 
nagid (N) 

Lufl5ioiul;6l+ijaoa 

p (J) 

in Alo H ~ ~ ~ U Q ~ ~ I U  II~~PIU uas~B~i~lfi~iufbu a~u 1 gn Alo .nudn'itdopn 
nssdiuoa tt5a i iia~utnboui"1d i 1r~o9.rIu~miauoa t17a 

%Of (W) 
i i d  iia nli~uuoa61fi 6nRj 1 i.d iio.nuddilfluo'nn i jndoiuiii 
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1.3 ~arUYuhCq (significant figures) 

muu'ediCq n u i u i i ~ a u ~ l ~ o 6  anmiu~ro~on~iunu~uluCn~a::n'~'~~~n 
d ~ ~ n ~ i u ~ ~ U ' u ~ i ~ i ~ = n ~ i u ~ n n ~ u n n i m u ~ ~ i i ~ ~ u ~ ~ ~ ~ . ~ n d i ~  n i s w ' o i ~ a i i a u ~ d i ~ q u o a  



hoeiiq 1.6 ni5~nnaiuuiauo~~' i~ 'uni f~1nu~f iurr~nd~i i~~~nnn:~~u~i~u~"n~iu~)r  
o:l& 16.7 9%~. 6 ina iu~iad6d~o~uo~w'1u 'u~i~o~r :n~i~  16.66 il.l 16.76 qu. Kinir 
~ n d ~ n ~ n f i ~ ~ u c n ~ ~ i ~ u u ~ ~ i ~ u ~ ~ u ~ ~  nars:~iiuunnuuiaCiu 15.70 w. UUIR~~IU 

A d  u uiaC(idl& 16.7 qu. ~iluhuaunuaainuu'udin"q 3 Ai n'o I, 6, 7 ucurAnaiuuia 16.70 
Jd w w. fiu$iuaunuolainuU"udicl"q 4 6a n'o 1, 6, 7, o 

mr~i1~uoniinu$iuau~if.~Iuni.~~8nd mu~udin"q~naiuwiudI~5aunaiu 
iniounniaBoio8uIdflj.&au 





tbu tSua ti" 
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1.1 inq~aundaQnnda~fil~nfl15n5z~m 7 tun5 ldmainnr-jirnn unr 24 I~RTIIJIWII~P 

finmilo eaniuuimtiar~plniauoani5n~zCm~w# ( 

neu 2s lrrnr, I u i n i ~ o j l d r n a t n i l o n " i y u  7 3 . i  Cun'nn-5'u~n 

~n~oaiiuninda~uIki~rurnia goo iiln iunaldlu%n~Fiunn t d u ~ I ~ i i y u  ss ' ti" 
iinmr%mn eanioanijozneuusan~an~rC~niui~I~~~~zi~nrj .~nn 

nsu 246 Filnillar, 172 f l m u m ~  

nsu soi + 63.6j ~EIIUM, 86.3 ii.lntun~ 

~ Y R ~ H U Y ~  60 ii?<u 3iao j u u ~ ~ u - ~ u ~ ~ u ~ d i i ~  300 fit111?5iu iiildd 1.10 eani 

oan'rl~:nouuo~~in~nlu~~u~duuiun"u~~uiuiua (x) ~ m r l u t i u ~ d ~ a a i n n ' u  

TZU~Y l&J4 (Y) 

nSU 26 ii3Bii(, 43.3 C~<U ldd 1-10 

eani (n) j'. (27 - 3; + +) 

O) (3; + %).(2T - j) 
mou (n) -3, (9) 6 

t 

'1% 

' ,  , 0-2 

nsu 7 4  



etni (n) A x B (PI) B x A 

1.8 Anumlfl~ = -?+ 33, B = 3?- 27 un: C = 4:+ 43 

etni (n) A x (B + C) un: (A + B) x C 

(PI) A -(B x C) lint: (A p B) . C 

neu (n) -23fi, 4ri 0, 0 

otni (n) A lln:: B (u) IA + BI (n) IA - BI 
e 4 A neu(n)A = 8 : + 4 + 7 ~ , ~  - 3 1 - 6 ~ - 2 k  

(PI) 12.12 (fl) 15.07 

nsu 1,260 i i b t ~ p l 5 / t 2 T u t  

nsu 2.699 niudognuinn"~cllufi~u.~ 

J u v 
1.12 gdugnndt koynwurnat ol siillnd~ 2.5 ~umsoinh 1ri3nmtvotgn~ud 

4- 4 Y 
lOUYi~fiuwuj riiyu 76' n ' u w u j  ~m:siilmtitnu~dugtuinwu 1.2 turns rtnis:~: 

~it~otsii~~nrjtdiitql~oin wujflot 


