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trir:< 4-1 .15.i11 ," j .r-rtE .br_r-r9 4jr.rjtr i$rl rrl ltJa* 4-l b$.Jl
.(10 mg)_ei (l r l0-s kgt,l-€:l:s u.. 'H..,rr iae.(0.01g)

F+h;tf 
'+;-q.i. tJSl

diL3J 5

t',a ;r*5 lll.rci iJJ+Jl .,L \il<l -
tr+Jl c'+ c'LilJtS

tit.EL 10000000000000000000 m

f-+ :,1.r; ;-*. +il*JlS t',a ; '+1,-
.0.000000001 | m .,L-
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Accuracy.r.L.;Jr-ni, L*;*Lr- j,-;-; |.;jE_J-l$J z ir.;.Jr u.'& ui,L
UL Jj. i; c 

jrL_J:,:+.;Jl itrr{J jl .r- e.rjr -Lj .Prccision aJ.,;9

.1+"ur ;;lr 4 t-l;t-!" t-"<;. "Js.r;U ,r-Ur
(..-i*--Jl) lJFl I i ..:tr u3 a--.r,:!l .;.4+nl ,-lFl ri..l ll.j Jl iiil r ;;

.)ts ,4lt+1r ,{i.+ :}" o=., )i +j:3 a: }i;J I rLr, -.r a-r+- .:-15 l.i<r

."e*--.l"s,:tr, "u+.," .!$.rt
4:;<J _aj]:;Jl !-Ll,..ejl .r- ir.+- ,lr -.;LiJl ,a-;: -rl j*j+ f^,.:-rl Ll
:. ,r* r;r tro,.a" 1;rorrr irs .r, j :: i;*r:..r kjt+ 4:1",:-r rrl .,;.l.,ri

. 4,n 1 a4.;Jl .,.i-;;,".^.rU ,gS,,,i ,,", -ot,;,.t!o
. ( 10.0 cm 1".-; r jrUt ;r-" -b(- lqtl,;.r- .:,L-Li! -l. )tr- Iil ^- lil
.19.6 cm.20.3 cm,20.2 cm .19.8 crr.20.1 crn .20.4 cm . t: ["S L;ise

+*lt i,,..'- l.e-inJ (_4*i--Jl i"*"j r .r" \Er,,".r ) i;,;., .:,gr,:rl !t j-r; l;to
;+:<l ai:=- :-Ll+ *>-:- -r. t;i.^- 1lt L"i .(l{.-.i .r- l.di:b-lrJ)

' , -. 1,
,a!$ ;r :LLi+ll .)l "!Fj3,:l.l cm ,21.1 cm .21.0 cm &llsJ ,ld,.:i

.($* t-+ l3ih) L* 6i :r .1.4=*---rr _i..,.,r, ;r. t^_.,!)

is.J L. ;.lgi ,;t+ Ji i..i it-|{;J!;Litar.Jl

e.,.rt+ -4u. 
"Jn LrNr t r"-r r iu-;yr: .'tu.rr .,- 1-=.t' 'J"..rtrr*. I

.l,L_;ij:!r ,i J.*;rt i r,ra ,r :5r.: r i4r a= 

^-;rr 
-ur,:rr iu+ *:rl

4lir; i"elt ;- ;r" .iro=:- iiu- ir,+,-s-+ ]*;lr i.r";,lr -gx ;s r:r

.-:b-;.t'_u;at .,k J'.-lJ.-.,1t ,1- -1'
,i!;;r ai r;-,rI ,:Lli:II l- i,,rr.:l ',rr:."'ri-;

,!
t,-ro:rit--.rr ,i1;r

:i .*L-.;Ll o.:-rr..,"'lt; rl ,'>l; oto;rr ;lr 1 ;"lF i= 'it.; iF !-rlr i'^tr1 ;t
i,l - ,strl -L;Jt lt ,s -r,'c..:., i!:Jr ay:"t,;,:-:r, <-slo .,ihijl L:; l-
j*+ :- ')L; ,-*,, =' a4,,t: LrL- J.+lr-; -:i ;-r, . L*-;" gr;r'
.r-@l ;;t-l j9 !-,*t+- U'r1", ;s<+ ;l -.- .5)- i;!- al^-lJJ $J.Jr

JL q+l LllAj lrl L.i .(i)6-l JsJr)= j:t- eo LJ .-*l:: rl ;lri -i. li,r-r

(61 :;,;3) Lr__;c.t Z f tf t t:jirgl

.(to-t 
"s:,tt) 

9 {irt i:Jt 
""r"' S

,fi e.6+ll :,lll ,dill &t .r,l+, J++*d i*i'r"fr Jl +tl -
'i r l | \'|,i l.4-r+5--6Jl :,t+t'Yl ;-.c. ..:tiLt J. ..g-'L-t+" l_.;-'+

.;;l-aJl J;c c,t+t+N o+.rr" i.+l,r .:jij t.rir

k.c;+ 4+.l,ll .-rl-ill ,J irLlrell ji ;*iaU Si -
l, t'-.... .:ll irs'Jl ^l-!,!t ;-.--=-) L.:..- .G,L-P

(auut La.,.ll: Fl dra"ljlt ijLJI JIUL;!u.t+il|

e^ijt .* : .i.rt i-ilt - J,<-
i-{*[a rl].j| ;:-<ll ;lgriJ l

JeGlr

ir-( ai.I=-ll r,L-lrill -:Gi i-.r"
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;(-) 6.1]JK,iJr r" JJ- L< .,i!;: _ri_.r.|+Jl jl-r;j oj'"t-; ":' 
UF.r-t.;:t ;r1;1

i9s -.t-t,-l:*,', .Parallax jailt (o1.'jt) e,-Jb ii)EitiKjJr ,",;i .ig1,

.n-U 
-.f i 

j-f= .'r.lr ,Xr;r ;.rrs;- jri ;;t*Jt o.r* ,rl,:5U.:' i.r;

, *t ,;r 1 515! 'uo; ,1;3s

? :rL:.; jlr'r j L.ajtr r:* l<.jr.ry-.,1 ! J+Jl -r.; it.i ,i jtlJl jls lrl.)-...
".ll- i '*-!' . '&.',i. .,uirq )i* 4: J;ll ;;{i.!r jl --:..1 r,+;: l.'<l .J-L;JI

o+:,i ",'ir"; rsi !i +.r-_.*l:;rl d. +il_.,"r*.:'lr,l t:;-,::i us .i&.
.9lr!l .,Jc e,-rJi 'i'.i 

.;';1.*.srr .rit,!t

ij3i.rl isr*l
,--LJl l"+: l+;, -L j.o.,.uri tg -L 9-,J' .,.-,4::r 4 3i-r.:r' i;i
,i-'r+.r*i (ll-)_e3r Jl aet;yt?.-,5'blti L-rr- - (it:ti') luri ';l';:,

.significant figures ilr;rr purJr ,:$ tt!r'r'l 'ue.+- ;1Jt.(5F rt; )

JJajJl ar-rlj 6)llt! u*l+:rl lf)li,i.l

.j ljl ,a.. .L.il c,l'l,ijl -i)tj-l
.i.i.lji. Ll., . - 4Jl giJl

6- l J'.at'
'.rr (i) .rr,;r1 ;1151 

,.r.11 
i,rrU. o16 r:f

.165.2 cm u(:lr ,-1rr. !i
,,t,!, (C), (*) t+t* o;"|;j r.l!Li

.i r^.rr l;- .r.1*5 ,p .p-;

"g'-' itir*'

^i Jl .ll i.it-l .6JS ..ll .U ,Yl 4r .*
. -Li L4-:-.;i. jll r<.Jl ; ,< .ri!l

.n1U;$r n,-Sl

,.r-.---,@

a.!3.r 20 ,J.d;. At3
I".;Jb iiJl) ,1-l ,-ir:.'<yl .,;+i.i'-"

dl lll ,(i:J.rrJl t$,rtlg crL.t titl d
.43 u^ 'b

crLca,--- d i+:l.tl :ii,: :;Ji3J"

lO',^ crl-!,Jtl--" C,.Jl d*Jlrt:r, -
. I cm , l0 cm) l-6;i G.J.r3 Ji.al

Lsr.! p-rli ,i,-i; i*t lt ti tt mm

u. l.r+ k-. -_r.ri iSlU (l mm)

(l cm)

c,liJ"i i*i"'t c,Lca*$t J! ril6 -
;l ;+lrrJl .Jsi .L.J+ll J^r

frJ ,L J"i:q ;l .i?,i 1'1.l till
6r.rJl otr;t1 J! ijl;! ol: ri*.i:

.s.r-Jl d:-i
ir. lfLl}l ot-e4-Jl J! +tl -

,crt-taall ulrLs3- J ;11 :- l:'.':.-'tl iJi-i
jl JStjJ .3l-.tLr'yl ,l_r, Bl-i.t .,.rl

L$ liJlrJ..-; ;"i,.^fi
,"laiJl ;l,ri ,rJc , -:- crL.t a;ll

dt< | ^1< {flJ;U Lr.:. .ll.r; ,.::

Jrc Jls L.K) J: | 8l.rYl 6.*r.$

(i)
7-r a5rn l

-i-; " 
cm - i- ,r- 6 J"Jl 6-!a . ,1 s

J.Ji:Jl .l; [+.lJ-:.*l o<Jl j- ,!-i cff

,:*i.tl y.r !.; 
"--r+ :Ltr, :t-,+!

_Jrt -*!-r cm :;rei+e cm r L;.r irt"*. i.,e,:; (- .e i 7-l ) _J.'.,iJr 2
(Sr l) k;;L;51 :,ai3;,11!;i ijltj (18.2 cm)_pu.rtJru ' t6'J:;+ e
ji','-,lt i -,.rt 'irsa L- i*, r. (2) Lutr.r-ro:rr ;" ;i;rr ;;lr gu13.,

';.1,a4,mm, L;,,. i rr".-rr is tl ui .18.25 cm e 18.15 cmi!u,rjil
,s4r ;pr ,.;J;; (2.8,1) k; irlr,,{r-.cGrl i+ri ( 1S.27 cm).,.urr'lrr"

30..r*to;l il;.;-..rr L*", l+rr,tr1;: i;-; e- r7r i:l-,-t-r.f,.-rrr J!.r-lijl ",-j:;u-l::!t ;rri 2 n ;.r::r J.,; L.-,r J',rr->1, .( t S.ZZS cm) 9 ( 18.265 cm)

.:i-9,i.lt 1t3;Yl 3.e

ols ttt L.3r.rr 
=-,-rr ;*'jjsi,t);-oLnr :-!;':r 'e.-,.r' i+!*'',

Lo,:- .230 mm s!:ri- J&;Lp .Js'rb.aJr-i^u t!'!t-.i (;- tl'r, 'p.-lt

.aj)lj ri Grj,". J;;3r .3'J^. r* ot, ;rr nls 1 r I t" l9;Jl i... ..'

AI.<J-si *l+ll ,of Lri-ll ttiJ'll
tezZtl.r'jsl 4Ja$

-i)l.3il ,:.r... F J+.lriJl Jl-l -
i-r-l3Jl ar.,r+Jl .rt /i oLl -.,:

,.i .(,rlg"Yt LJ^-J| t:-,--r)

6-'l ; dl-:3 6+"1'l^ll +.pld!
L"r r. eju ^.jljr.Yl ;i t Sr",i

,.F. rtj+
.i)l:ibJl .^.Yl ig;I:il .

..rL*r'lt ,g$i .,l" ;JJiJl

:u'1 l;11 iir-A .ilfil '
(6-t J<iJt) lo ijr i:.rt .Fr.l q

#:r-lr ,(Jaijt LJli ..iYjil,, I
.+l!JArllJ ;Jl i...ll i.-- (J.ll;^ JLi.

.i ilrr s Ll,*
.c,L.l :ill ,l+:; ; i L. .

t4



.tjU-iG:-*;]=..-l+x 4J41 ,,t!;Yl :.r-...r, '-r .r-lje s-l J,J-Jr':i+

ZCtS'.l-r3)i )tj''-tf r 1f4s,r i.erjO s-l !rr.r.e.J 1

au-i i-!c,LaJ I

turi 1o ..n1 .ju-:r lg .l
7r . |,-, .i.+r4 L.r-6rr Jr>!

.ir:".rr .p ju-lt 'r,:; : .z

.d.; Lt",j .,,,1r -!t

;rur ,.r. ]r:-vr'f .3

e.!-UJl rl:"? JIJ rr.! dniil
.'...; t1t"ri dr;lt

.irl"J! .! ]ii-it 'r+:,J .4

al-UJl rL,r JtJ r!! jiJlr
'-. ...; rir 'alr;- tt"ri ii.jrr

;. -rJr ; Jt -B .l L1b

.;ij;-; Lr;-r !5 .i;!r
,"s '*.n- ..h<Jl I j,! ;+

..l:JJ- )* .rf;-')l

I ir+dj re i{i..rr it-sJyt

-t]"rJl ,lr:'l rt 4jJ;]l 3131)l rr- -+J-.j -qL.e .r-lJ! cl &.b.JrG+

' d' t'--Jl

F-+.1t1i e. !,l,"'!tl i+.4.LlJn 6-1 &'+r I

Jn:, 6.rclill s,t-AJ I z4t .

.,/., ..,', ,'i- .-

;.'a; i,.lt a::--tsq--.

, '4 Jl ;rFdl \rLiUJl

<,Jl -L.J' z il4Lll
,:,-. - ,*'bi 1;.-r

..rl,l-J I

i't"tt rii-1t

.i:3;,-tti.'li 
,i':>t-'a:,:rr 

50.3 m .i

,i.1';turl i--; ';:,-.a1 3.0025 s.-

.:1r;-,auri ilx';l;i 0.892 kg .i
.t--rJ (rL fur'i;.:ii 0.0008 ms.e

.il.; -L;,i ;,i1;-::, 57.00 q .i

.E.l:r.. :."- .:.2.mO 0m kE.-)'
.l-r&

e) u, !r.;l Oi 'J<.? l0O0 m 'i
d, * .,8,1 a-,j ,Jr -r,l:.;-')'
.!1511 li-a 4 ,;t:i-..6J .,-'.LJl

f;;. w, !1";a ;u;lt t:.a ii
. t'-r-l:

6i- t;J J1-"+ Ji 'J<"? 20 m.-
Ii.a +;F; a'sJ. j{:lJi lLlJ
,lr-1.9 ti*" |.1.3)'J:.;! 4ji _.,,lisl

9'7 .3

103.2 oJl'-; + 58-5

r03 .15

b)6 Jl -.,,,i
t23

x 5.35

-l,1r ! P:r'-rr-.rr';-.;a
a:";,rr,li,)t. -'i--n
JJI-o.Lrnl +;rF.J.ll
,-, -:bl 1!- l;-::,

fEr!l

'a---;:r 
ei Lr-:rr

6-58 .0-5

@'"',-'--'"''

Lr_;a+ a+?{itJir,l
s6Li.r l0

(5-l &!l) ll iil i:.ll L;Jil
,l ,:"l.slri n-."hJl 6- c.iJu3

.d-t * Gu-rirt a. 'xt

uF 14 Jr3..1l J- ;*-L:-ll Jl +tl -
.24 'J- ,b eJ.Jt-ill e',.-L'"

(6-1 & 'ill) 12 i-!t-i-l,Jl .r"ircl
cJqLJl -El.J -.J-ld-all y ;il!L-o

,-tsJ.| iJ .a-lr;'-tt iGJ'll e- i*t .-tt
j :.r:;:ll .r.lj (7-l &J"Jl) 13 iit ii.ll

.rcrg;i ij';x ,<i) .c,Lr,irt
iiJ;i ii+i.= *'c'$ A+1ul orar.r.lt

+t-- i+1"1 +.i ;,gu:tt t^, ',
.*.r,; ti rr+r,c,ti^S s; ,J. Jbsl

$i ;lilJl r,\lSt ;r. !i r^,. ', u"
'ii t ^.,''lt

:lJtill i-l;!l '.1- ,'j':"fr Jl +tl -
.16 L,^ ,2 Jl:Jl .J'st,(-,) t ,:i.*t":

.24 o- ,13 JlSJl ,& dJ ,J!-ill il.LF

4:;e: ar.*til;:..,l
5-f 613.t*Il

ili"l ,rJ" iF,rdll J! i.,iJliall 6t:-.,
.5-1 &J-ll ,rr ;,1l3Jl -elei.ll .g++L;

,7

.'rr ;.r;l3Jl ali"il ,.r. 15 , ..'r<l ep

JJe J," JS'tj .u-l.:+-r+ .1,,itl
.Lr'..-^U aL3rllI

3.0025 x 10"s ; 5.03 x I0I m,g
8 x lta ms ; 8.92 x 10'1 kg

2.000 W)0 x 10" kg ; 5.700 x 101 g

2x10tm:lxI03m
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k-r- *L,:t (6.7 m) r4tr" !!3 i3,* t*.;rl Lt*:...-4'p=
+-ri l:-;;, !r,:rr ll!.9.(30.t12 m').;r.| 2-- Jlut -r; Ai[ 1,9q.(.+.6 nr)

<r2-Jr +-L- -,.t.;J6 ,ly .-,-,,-'.; Jri' .-q. J.i!, ts * f, {*l-^ il3r,
.+:.F -i+p ,-ts>tjl,..L.tJl ;l=i J- .Ja;G (J:g_+j-".j+."J j;;+ j l.+r
r-r J:drli* .t3l mrl'Er-:u ..Lir*;-,r.rr Jr a-LJr .-1,! Ruundins

.LL"JI ::,llr ..rl {._,1};I -r.crp

':aiJFaUt.l4|Jg 7-l 19.\:,J r

aori -.uru'-; -:. ,.,i *:lr :F i*
- i+.."; ,-l

l..t.i . l .0 iG,!'

t.l-t-t:tl

ra$ J.iJ u.l--,-i \r-! rLLrll ii=
.r.dl , *t il.l * :* ,ij!"

L-_,'."tt :t-Li-]t ... +J]LJI

titg..l,
i-tg rr-r; v i - .r-rr .,rir
vi LJ,i-,JltLtril ..i.r.c J+r-i

!-!--L slj-iJ ..:,L-+1--Jl

.c,LljJl

"e:Li.r 
5 '93i363i

:r:..11 p LL-Y| ;*"i'iJl ;l rilll
:i!L:Jl

.16-1-5 ;Yl3Jl .!L dJ ,lLaill t'ilJ- -
'21 ,r

dtu*tt
,7-6 ;Yl3Jl ,,.b,3,!.i-nl isL," -

.9 o-
,l 2- I I ;Yl3.Jl ,J' .:J .!L^;rll L tl_r- -

'24 t*

o€ ,25 Jl3,Jl .J. !:J .Jta;rll L. ilr" -
.25

alj-41 "_:.. -
30.2:- 30.24

22.5!^_22.49 .1",i- - 1'; .1 o:,.:r i,:,:r 3F q-

-rLr;er;i
9.8 .7 .6 .5 ,J.ErYr

26 x O.O2584 = '! .l
15.3+1.1=?.2

782.45- 3.5328=? 3
63.258 + 734.2 ='l .4

'-'----@

(*) I Gi+*lej

0.6l .l
|,!- ,

778.92 .3

191.5 .4

l6



@
Saijtrl ::,Llr:tl !J! ta1;;; *:lt :!l-,-ClJJl llt:;tl Ll '--j L .l

.:B t_.-.J--", J+ .i

.;-.r' 4.Ur ix.-
;-.rr it",-..rrii>u iL-+ 6,-lt ;.J.rt .U

'Li|^r^ U Ue9 A:Jlrjl :U-t ;.t1...1j- ,2

kg ;"r-31 6.20 mg .i
ms !,r-91 .l x l0 

qs ..i
m,; ,-Ji 88.0 km .C

!Ft-!r alEs Li 1,'- r. r tr ..rrr.a .!)6-r.cL€tr J- i,!e i!u< -.& ix ;r.e .l
lLir t.;s_ejl,ill *is ,:r-i,:rl ;:r.o .r 3 f++ -r"_1>ri:r i-, .t 1.34 g/cm:".o

li;os.r ioig a.t ja,:^ :- :,ll t{.,i lil"Ji;,. .ils U:j

I 1.32 g/cmr ,11.35 g/cmr .I1.33 g/cmr ' .11,',- .i

| | .42 glcm3 ,11.44 g/cm3 , I | .43 g/cm3 , -'.-i ..,
I t .04 g/cmr , I 1.34 g/cmr , I 1 .55 g/cmr , .,;lr .e

O'"-'"''

meters .i .f
kilograms...r

seconds.6

6.20 x 10-6 kg

3x 106ms

8.80 x l0a m

il3a;-e ii1i.r
i4+'.i'

iLJ+;. ,.,ri- : r!!.r .,ai

.i .z
'I

.i .3

'q

t7



t

rLj'..cJ'iiJ
The language of physics

iqii;tsi'i *rL,_.2J1

.:Ull *; -h '-.!',Jt nJL,l lo.r- 5 iL^' ." ;:L; .r- *:l' lt-,. k- "- a r ,t ) \' )--f (:_ -- -- -.+,x>
il L-: ..1 u9+ti.! ijjji -r- .;9L- \ G o-+;X9_J+l*:l j!U;!rl uJ-.r4
,:,)L- ;i i--=, .-se- L. rj* 5 a;L,=!,,Jr ili*g -1- e-;r, J, .:-[! ]1,J,

' aj=-"

"+ 
f*; 

' if-:: r: Jlr.r-.1 r

;r? i&)l..lr Lrr., taa 1.:: i; t.r ;s.u r 1L. ..:6t,,'t Lo;lt i;t ;- 5rr. i+r
+tlr, !e.'r'*r.f Jrr-+J ;-)S +-''.,L !g, .oJp, r-.'...,. ,r9;-r lr 1-rrr ,-rf
;-r-'lr c;r i:-o)r_rr j ,.' -'.l,r.:rj')--.or )-:- iJ j-+1 1t5' ;- 3i 1;*;-
.t{+ j}^-J1 ;n sJl::r|,!ijl ll-l 39 .-rr'-r...1, ,:,rr!;r.,.11 ,r"!r'J:.1 €"rJr

dJJj.Jr tJS ar.J+3 i3liLe 8.1 Je.e.r r

qrrr r.!1jJr e.>. (s) SJJrr b-jJr (m) Jtarl

rrrh ilr.i,p r-r
;:,q+t iS-:IS Jrrr+:r c,Ut-- r.+ .

aJ-Jl J. +Lj+ill oYJLr.Jl e:-ii-: .
+t+J'

,. si:.r.r n,'+r ,gr-:.rr ,r:,:- .
i{r|.J3iJr ;J.rtreJl isa

8-l Jls.i.l

6.!Jl.J-!l r*i U).'Jl .-b.l nlF
dt+L..l,iJ

0.81

l 70

2.60

3.20

4.00

0.90

1.3

1.6

t.8

2.00

0.20

0.40

0.60

0.80

1.00

;r!-). jlrry_J9 ,:ill .tri)l J-iJl ;i ',,:, f- -t, 1i61 3Srunrr ,-r" l..i
Jjr.j .. L:!,_Jj.!".jl +Ll+_J)1,;.r F+ l-d+ 4!! )t J1 !-r; ls*:;<.1, . +r.rr"

ir*rr ,.-t' -L :J.-*j [_Jlr,, r.lr!_s Jr-+lJ iertt ,*1t J_r alyjt J:r{i
.o-t ..1s-lr4 jrrr

;cJ.rJl ,li+ Ltt-li rri) si.i*u.tt

t.rr*--r, lh f+.t .,f+,: +-,1 l3Se,rl f.Fl J." JSI]i]J

e.{iJl .j'iJ il-'L; L..r+-: "lJ-l
(..$JXl i"-. Jl rrrY ;lrll

'3-1 F'u.all .Lt^\r
rbj+.alf ait

(.r 90) ;t:. ^ 's.Jtltdl &.3C1

6 l'ArEtl

,j5G.r 5 'j.ir

JdJ+s+t 6194.!Jt

/r--,6 9,6 ,''c 4,.l' )l r .Y 9J-, .F.;c'l -(-Jv

5r^ I jlj:-alL i,r:t qs.tlc c$l
jl JSti .AiSJ-- ;j*froJt l.-\
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.97 kIn tajt.;-o

e+ln+Jl rrqlrr

(2- I r."!r) ;: d'.r-ll ttiJJl
(2-l |..ilr) ;r.l.r!l JlJr frr-irl / :rtaLJ

r J-l '^lrt JJTI.SJIJ;;.'l|rl r,-"tl

JEI *,, ..,.,=.,,

29



-p.r+r+ Ls.ts-iL;j -Jr :.br-.Jr 
-,4 t--+lr L,ir 1,r:;;;;i :lU.,s,t"iri t:...^'"^":-L .,o1 ,,; ,+,1 ii ..i; t!u,.r*r. ui "J-+ .. *- r-2.jcarr

..f )e+{s ; )>;Jl JLJ jlr".c-rt
,-i r-gr- J!,y, = 20 cm !r +r,c-;.:.i;;r,-,_r, ei Ji .yr.,;'i:t

, lrq o+ ,)/ = 50 cm }t*er. 
",rl 

.l; e.v,,,, = 80 cm

LrL;-Lt a.at .....tt = (80 20) + (80 50) = 90 cm

i-lill =.y,.- 1', = .50 cm - 20 cm = 30 cm

.i!ar Lr;lr .e_ eL; y ,_a-J|*Jr oi.o,.,o , LjL-;.tt Lr-..rr ;i 'u, x
-4+"" L! (,,;- bF Lrrlr iF Lr .rrr aj-; Jl_.,-:r rri .,1" r,i 1;i

. 120 cm ia:tl .3r Lu..rr l-e<, t-+ .a.i- rJ aL-a-i .,r e1,;. ;kJrJ :jlrr,vr
. L:! ilalF.l ,.-1y..-j s,,Kr:U .Fr*:r :[+l U*.., t *i Lr;Vr lrj.x
;q.rlJ f-..J- J+.+Jl ;l-il ',,r--, *11<J1 r-'.6 ,:'#-.rr i}r-VI .1. tLJ i -9-
Jttj:j|r1a.e- \rlLi ;r ;r-:lr j*:;..r:.,se .,.ui;i rsj i"l 1",IJL rL-:rl

.ar.j&.:,1-l;) -L..- i"tii t-r gr.^-r',; lra qu-;pi 3-2 !'S,n I

o,Li: ,;J+-iJl.J^J.r J.rl J'l-+,t i.
,rJa a-'.if J.$-J .) ,r-Jl ".L 

.j-lj!
.4j..+ ui I | .i1 il"ill i.r-l .[-Jl

17 Ul ;i..ll ;*"t':^tl ,rJr. s-;sl S
,./ fl*Jl ,'lllr (l-2.,r*.,,,l €

& ,i' IJJ-<I ;f {$Uj .r1.3-o--o

ylS ,r- 32 i.-i.- l-2 Jbr-ll ,:l--|.,y)l

.+r!l
i'Jf r ii3 ^ eG r-:Jl rrt+t+l ..tsu -

.d.-ljyl''; sJL:.!l

e'.c+arr ir.;tlrJ;l-l e
,rJG.l 5

i-!1 .-.^ll L.J+i. ;jt:^lf (JL Llrr.r 13

ei-,!l -,1 ..,:..-Jl u,. JSLI .i-liyb
,-;;" J)|; u,6 ,n+Jd-oll Jic i*.J+iJJ
*.ol-,; iS.p. JL pU.+i iS,.- ,J4 ilr"i

.6;>l,rrl ..-,,Js g,n ol*q;P

dt3L3r 5,pjet36:ii

qglj oG. +- ,r :dd^ll _l! -Jtl -
31 u,o "8t+.-llJ rt4.1;irJl, ;Jii ;ebi

.l Or; ;r:l.rJl ; tt..."Y1 ;* {+l.}b

dP*rs
.37 04 ,3 Jl:Jl .&.:J ,;',..ill ir+l-* -

.58 u,-.1 Jl3Jl .&dJ,Jr-ill i.r=b." -

I
I

lo"
I
I

II

Ltt4tl3!?$ll&l.>lj)|l l-2.ts,r.r.Jl

<t-

e

{.o.,J-

e
,/J""/ ;"1 i,\d\.*-T-**-**-**r*
xi xt

At =.tJ .t,= 80cm- l0cm= + 70cm

xi xI
At =r/ J-= 12cm-3 cm=+9 cm

+
e

/ / / / I i ; , , i i \ \ \ \ \\\.t1r4t4r.4q4t4l 1i-4 ol 2 .i 6\ e'\1s.121\r,6\s

I.xi xI
Ax = -rr- ri= 6 cm - (-10 cm) = 1 16 66

,-r-.---'@

,,/*/J.l "l JAA\.--**r*****T---
.xf xi

Ar =rt -ri= 20 cm - 80 cm =-6O cm

A"r = t/-ri= 0 cm - l5 cm = - l5 cm

e
,{r//t/t4#llA:)sii\,\\\\.\
tlxf xi

& =.r/-.r = -20 cm - (-10 cm) = - l0 cm
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ielJ'ilf ad+*3ljrllf
i!+!.r 15

18;jl i,:.ll .,+.fd.Jt -rlc'.*.1c''. .!
Ee,-'++r f$ gl .rl l4-2'Kill) -/

iriir ;erj rer!+Lr f (e-r) ;rr*-
( i!-Ji^Jl iijJlJ A.c!l)r sljjc c,-:

"ll 
lJl-^r+J .JlLll ,-tj< ; 33 1-.i,-

i..}*ll l-{-'. + .^'Fl il.'LJl U)t'll
.i r^'1..iJl

G)r.,Jt Ltj< i*ia^rr .-i-t1*ur -
d niJil':.!l 3r f .e-pdt ,rJc

,-rt+i ioJ lj"jj'l+ crG3,..s'"

.i.le- ei{,JrJl .lh',tl .:i i4/l- v . !,rv I r:

.gJ+ll J+Llll

;r-1..:^t1 ;. Jl Jr,i*.irr"lf .1Lf -
L+lu r4:*b!di.!u TY fi,ta!r Ld

F{jl J," r<tjr .gt+l .}l r-.F pgJl

,1 i L.....: -ll irrJl ot a:l ;l lfS;ll
., ...i.. ;.-13y1 or a.l1

l,-$rl ot "J-+l c,t+t+l Ji3tj -
ir/l fJ+i. J^,.., ,f1 ;,.J,r;f
; ":Jl pe<i-: .;,-illJ 1-l-f!l'{

.,JFJb'tit-.^lLt i+-{+!ll

rh
\._/,,

6hr

-

^aLTI\!r,

fh

-

+2 Jiitl
!rl+-Jli-ls. S ;irlr o-r-tr ;-...

.J,-ji :.K At=-:l .<l -i..i! *

Velocity i -; w"Jf
lJF ; .$r- :-er -f<. I J]*; ,.--*r ;r.j';;>Lr-lr ,:r-;: irr- ;r

.arr.ri as.or 
j 

}+-r 
"y-ts Lt- it ;:- .ru-1t Jt 8.0 cm a!L- i..,!-j J- ;r!l

a..,r .;-r-b;*u J)|-;- i.:j ,]i asFjt ,j.sj rit4, .a:.!{rr a!.r*rt !:j!t _;]r.;
r EJE .asr*rl g-f ;-].4. i"+- j. ,--r'..1*; 

"r.l,.r 
,i4i pl;r si,grrr;

i->Jl,eJ,{; Jl 'Lr. ijljJl . kjsF r1....-J* -r.,+U 5>.+'-U"+!r fu.r-:
.jr"i,trJl

i t^.:, o:.f 1 
j.*.11

7i * ;;,:. ( x r: ) it- a+ -r"pp* L ; +z;sa r ; iri,. rr i;
4-lll ;9$ J'jric.(,llFl ,Jc, J rii;!,y-JJt e"9rl:Jt cajr",J.r)a.r7;r,

.Lt = t!- /ia:j,t;Jr _;FJt J)tj'Ar=r7 ri i:tiJt
l".rrr l-; i;U ta.i .,r Average velocity (vo,.") i.u.i,olr'i- ,,-r';;,,j

.tlJ;;JI ca t eel+ :-br irs::, Lr ;v' kr y; tj-r- *:lr a}lr ; ;JI et _e,,.,.rr
.m/s , tsijl j;;_e ,a:ib JSJ ri" (SI ) :,r ,- or J_r,Jl

it -3;.rr i -, ...t1

xf - 'ri
If- Ii

4isj' -a-ri?ar 
_ dr"rr + i::lr _ ;L:..dtal,;,Jl

a:i.jJ | 6Jii.ij ' +;4Jt ,j tl

a,ljYl ;rEy l,:a ,.-r" i+ .a'9 q:U';rs .L. it-i,3:.rr Lr-.lt ;i .:a,:
..r:t ..0t" e?i Sr,Uj'o^ a.:.';ri...'.r.*i iu rit 'x.l .(i*r- L:nrr !?-tl.2;;:t)
lxb ;. - !u:r Lu-rr 13;-'u e,:- ,td-" 180 km ..,.J 

"r.r J',.* tx
!rli,-,t ili3:"tt LJ"-.:t i'F , ,l+EJl ,+ ; ;. ^ ;rle a.,bjl LU"rr ,,..a ri .1,-r,

,irs -+,i ;t !! q,- a:t-; *i t.'i

,, _Ar - -180 km - 11 t,^t,4."=A, = 21 6 =-rzxtrun

J.A:, e 4jl-, J)r.r.ir*r:F .:7? kmth i.-i ;Jri- L,- irs I *
._&r!Jr.li-rjl :+."i ij"U t-,ir, . . tr;rt-, t"tlUj 

-; 
)r--J : rlr L.:_r" .('+e ri

.Furt.-,ro iit -i zZ tmltr g,q- L,.- L:jt+ ji
it"..r i"-;r [ -ei,-i;i '.-.n o,tr 4nHr L/t s_yL.: it:rilr L]Jr
;. L-i:ir:-r tGLJr-JbJr L-&.tar;_<i;rtt _;r:;J J>l- rc:,.;r l1;y1 1*

. 180 km fu 
"r, 

,+ ei ,; tj-i ta-g^ T2krnlh grt; ,aic :-r* U3
.a!)t61 (J'. kLJl *;e J:r^L r+ U.-JJ

3 A,..tJl

gELI.r 5 r.i.ir

J.-gaJ crLcr +"ll c,Ll i!"ilitr -
ls.rJl fJ.ojb L,.r J! ,''J'"ldll
i. 

-r.. 
ll tr.ci.r,i--iJb .{.-l-lyt+

.;;Jf3 ef L-.lL i+*l+iJl

t crrrJl

, "1. 
Lr;" Lrr"'":r ..isr ;*qrr

,{-l'yl L4-! i,.l* -.rll i.:- Jl ;'j.i.ll
rtr:|. ,lJ!. Lrl i,-s --,r .

tilru..l"
speea {-Gl l.r...rl

fr{a 1i.rJr 9q C:-r-il
t'j.r.,,r**.,:ri-#fl
;Jt i rl i! )l-j-" &-i"Li .ol + rYl

J l.LJJ ,60 km/h i-.r- r+-",i
velocrty {.cJsl lJ+r- C- |jiiri
Ji .r - ' .1 .l T :Yl ir.;ii 6 l

i.-.I.rrui. ,rr. OO toVt ::.Ar

fti.Jl_Lr.g.u*.sfs
|'h aJl.-..111a:- Lr dJli+lgl
dJ Ai s.i iJl-:-.Jlir-ill

.i.iL*Jl

tfuun
o.JJr .5iJl ,LjcXt+ Jt1.. n!
.r <i..r <:.tL. iJ. 6Ji. J iSJ5Jl

oU r <,'.r <* t 1r; .-**.1
, '.ul-

!rJ.r!rr (JJr Jrr-g+ r 
I (5F urJ+

.lsil L.liL<l q L3rL+-l

lr-.'.r:,r1 'r -r ...r1

Ar
.a,r -Af

@ -'"-*, ''".''

(fal|ift a!.rJ$) ,ji' a+bl

f5J,r.f I

I

'- 
'-.-e.--f-*O-l

| ,\'* 
I

aiL"ll E ;.at I -d-ljIl

\ a:i-'jJt

\,,'-
aeJ,-l t

a-. .-L.aI
ecJ'..,J I
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d|.{n..rle lt;.;st

-4>ljY19 ;Ja,; a:4J |,r4, .J I

AJ|-rlr.J I

:,. --r .lStls"jJ-a j,,j Jv; ir':ilror,..iq 9.0 x l0l m Gl,,,..,eii]ti'l . J>l.!,'r]Li. r.r-
._a+J | 

-t )^' ,J u.J ;J.;r;"J | 2rc-J I

Ar = l50s Ar= +9.0 x l0rm ,.rlo-l.t

r',, * = '.t rJ94dt

Ar
A1

- +9.0' l0: m
150 s

= +6.0 mis

"l
r' = 6.t) m/s La ,,rt,',q

F+ldtf lL;,.|4i,c ;J'Sb

;r:L!'r 10

rii ^ ,,. r, ,,(r, - J t-lArr J-: rJlJ.r-rr ,-'-"-Lr-l.Jl 1.1 -
.r^ :r ^ ^.'- . ^: ,.t+ ,.. ,& gJ

,& rJ.(i) 2 o++b ; 3.1 ilr3Jl
34e

r.:G.r ro 6\aJl9 *b_j+.ilf
.Jl:<ll c(Js l+-U ;e lr-,Jl ;l ..lll -

''\', 
,,, : r \tl.JJ)l Jl:+Jl .f qLr)l il+l! *ltl d

-'r-,iill L+ltt c,l-lr i yl jLiU

:.,1c:,-.-- ,s ,-9--t.iJl J! :,1t1 -
JS 3.: .;t]Jl Jt3Jt .r. .+t+]t

lil .,r*ill p k-+[.-'t .Frr.j {r._q.-

ar*? ;Jf,U- 11i ,qt-r! * rKi ,+,
. c, tc;'"-=-J I

giiLi.r 5 
'p-fei3 'r:;i; r:...it ;,. Lt-Yl ;,.j,,.:,"r| ;l +tl

:!JL:Jl

.37 oa ,l Jr3..ll ,&.IJ ,f-nl iriL- -
.58 u,-,7 JljJl ,&dJ,J,^ill 4'--LF -

*il!:'+t-,
.11 o- ,2 JllJl .& JJ .r,-nl ;-- i lr." -

. l0-9 ;YliJl,.r. -lJ,J^i'll ;'ilJ.. -
'59 .r

Lr;yre it -i o:..rrL *.lr
lr:" {.< ..,r+-""Jl JI .1,--9 .J:' ,34 min ;.r-" ; ,;Jr ,' :ii, 0.98 m/s -a"r',a 91 e. futL -,:" 'l

toj-G at:J- a-J.-+ I 5 min ;.-,pr;;..." O -t -r-,,i-l'Jril';,
sai-rjr t" , 12.5 kmih

88 knvh tajlJj. i!:.Ji" ,4r?-+_f:;r- .rri" .,L 280 km i3L- .iLlu '"; .:
oJ^Lg^ 1.r-,1210 km i:L u;:- Lur f:.24 min irit=.rr i.'i:- .r,.t+lt orril 

'-a
.rrr,:*.tt ,t oit .'s 75 km/h trjr',;.

Srer.<L ir-r'lr Friir ;.;lr ;. *s .i

l-ar-rjl J,,KJ iL:"er"Jr i.r-.lr t" .-

art*.-,-r,4?l

6.4 h .i .3 (i) 2 d;i+ta3

.-,;r,+ll ol -:5 77 km/h.,-, a--tjyt, z r-.li,!r as,y.rr

LlF 2.0 x l0r m .1

,-. J+l dl+:l+ 3.1 km .2
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ii+!.r 25 'J+. I
gb lltJ€3

tl'lri*l Jr'+ti*i ,''j,t rl ;i Sl-, -
,illiSr.ei-.,- J<+ it.iell e-cL

-* l+d.Ll .4{rlll ;rr l-..11 Jdid
.6+-"- 

'Fiq 
Lret*

oljli ;rlri n*Jr:.ll J! iiltl -
L-, # ei .',1^.tt nir+Jt

.iti''.:ll i_i+LJ c,l3t-:Jl iFJl ...i'r...yl

,-r:Li.r.;c) l+Lr- l$J # ,o -
g+l;) .c,Lt,;r1 ;.'V (t-"-i:

t1a *, it;"t tl 
't'3i c.,Lt3'''-Jl

n+"lrjiJl ;l.rl J.e .:El L^ )L
.("*U- i+t:i" ijll+ pl.rri.-t-1

..1.5.,r* i*i;:6!,urJt+u -
JS of t+::alLi. f ;t+r+ oLl--,-'Jl

i:,1 .i I r'.:...Y1 J! J,-J!l {4-".+^

.,F'!t c,,r "J-+l ,+ t' &r{..;._r
'(; *r*"f f ,rJc .:r i r':": "Y| ..1a-;

ir" {rr.l a-{Lyl i}i-i'rJl Jl +tl -
.e"*riJl .9Jt iJii

,Ji) ..aJ-c a -i:l ,.,!Alrj4jl .:( .._-rl -- , | - tv L .

cl,ll i-r. -,1.rS ;J:.c n la-i; ,.rrl.rl
("t--

5-2 Jtr,i,Jl

Lr ,r. i-::..*u irr*J ir*
f+!l-

g;;"'<ttla

JI ;*Jt aijJr L-lt ,Li-jr ,tJr-
.c,L-:1..r'Yl .- -.ii!l ,.Jl

6-2 !lr,ij|
4 s.:i.r-+ (, -jJl - e!l) .rt-j.

.,iLu i4J"-.,l'+ij- l.: lrL

.''r Jl

7-2 Jsitl
r-+r ji (j-Jlt - yd) :,r+:=:. :+r
FJlr ,ij.l-i {3 ,- 'uY.l !'*:, t .Yr'.: '

.:lLjJl r*ll Ll .. , .S- ;ll- j -LJl' |',9
4i,b .l' * Jlilt J -i*i

8.2 Jrn l

l"! d-L ,1..-n iJ aJ[-J IJJE
.Fi-

,5r51i., 1o F*biJl a-;.t+.i. ;JSb

.(7 2 JKilr) 19 Urii.il:*^i,r^rr.*.rJcr 
$

,i ArS*ll :,4.i- L). U)l-Ul tl*-yl .r- l-+ J< iSf . i -,J crl-J,-+- d f*l! +Ul -
.iS!l oL-il ,r ^r,u ri ; --*tl c,,t ,i .i<Fl

35 i-.i- ,,.|t!Jl :15 ,.rr ;.rel3Jl tl-.+'yl qSF ;liLi-, i,-U,Jl ;riill lJiA e.{4r -
flJl+tll le"J-J

:i!ut ; rr. .'!t * l."i'"J'.li;51
.14 o- .&'3€r.,,i-c./13 i.-l-;yl,, dl+'ll ;-Jl ,J ollt+..1-2 i.,ill i'+b" -

.58 d.. ,8 Jo'.rl,Jret ,,..xll:

.:l ;:Jr J1Li a-;l lr ,:rJti'.:i+;rl'r...rr i_;r- j "f; >.f!_.fs;,1r."-1;t

- t9J-JI),-j-j*J;|:+lt lui.t1 6-2 iK.r,J r'J:-- . j.-rL, l_eaJl::-rr i:i.!l
j;; r . rr- J, :e* L;.r- ir!.,rio.rr i-ur i i '.:r, yr:y ,rrli--ll (.r^.rrr

'fdl L-* .r--eLa Slo'e

Ar _47 - ri = i-_rr ig.
Ar tt-t,

ur-) "k+ i i:j.j jrz ;i Jy-i i./r jt$- ;i | :. ri '.rr- x "r,i Ls

.r.5 r)+-r;.:--all j=;t;jl1.t.:?t .1. 'r-:- :, .':-..13_*,;r""*11 i^+.11 J.;,1;...1:

2.fi)o

t.600

t.t00

0.E00

0.4(x)

4 AE rtl

gtiLi.r 5 '-iit
.eaiLc r"- o . ir .',-"!i-ol| e '' o -9-r

jl i.:<Yl r+:iJ #l e",lr, .J-Jcl -
.;rl-^iJl ?tjs o.52;^i. (t-2)

! c|,Jl

L, -r. '.u;,.:r ;,;L:;* 
,11.+i F)t, FF q.,t rt' 1A,rI t-z i1s;! ",<tzi

grtt t .;,;";: ' 
( pFJl r; ).tt- tr;:, r: i-r* fu!*a Jrlr i-"31r po;;*.

19dl) .-.i-; J i*-r .1-r. nL ,"=a; L ,-,. irl* e-+tl 1tC (Jitr -
,,,-lr-._.,.:,.,,, i " t r

e*+l !'l eij:J Li,l",Ct- 4!,,f$:d Jd J4;.r1.. gJtijl.F,-*! (O,!tl -

e-r.lr) "-i-j.! ljtxr i,."-.rr ui .:jis Fr* (:-_,;.r1_.;;) .;ul fuj*:, c..: u:r

,"r* iay.6.St j:- r- jrr:,p+;:*. L 
"* 

irf.'.- os_ ,-.r Ji...rr 13.;r -
(ii+ Y 4iaJ. ) !su- ;:ur *--+r ;,i i:::,,.,g

_p*^.- L; -t ::i-; .;;i ;-i.;;t!--t -o*.s.-s, tr,*"r,- s-z Js.rlr 11,
,rli:;Jl J)l- adJL,,!.7r. >,1:.: li+;rti,-.rt t"r. rs.b .J+"+Jl J! lL,ijr ir..

...r.rlr _,.r_xr lrjq "+rF.;)U1 LtjF .a,rl.;-|-, _iJLaJt a:;jJr

@-'' -';'='.'''
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L-y,1 .3-2,ts,l'; a..rt ;;tl-.j1 (i).)ll - lgJ-lr) )-- s-2 i1o ri]*
,*"s\ Jl;;rli.-! i!:r.Jl Lr;r ;i, .,,j-; ao ir',- ;t,-Jr L;rr ;i

a+;!1 ;rilJl -d.rr J)u (._,-.,r1 g,"rl) -j".j!,^!uJl .J:- ,.s_ yL;

'{r -Tt 
-,,

^tujl 
J*,.= L.. =v,1\,'tt- I,

,;dt i-- l*a (rrri."rj:.t-l"r:.:r a.-,rr).&|nr Jr.. i L-N.'r,i W
.a;c ].,i;r,i rr a-r- ii -r. J+ La 4;!'

1;

0,

D.
0 . I o o , 2 c D . I c 0 . 4 C 0 . 5 C 0 6C0 ?0 I804 9a l.0c L 1n

(s) U4jJr

lac;Jl

ir"rpfuN 10-2JtJr 'xLl .8-2 JsL rf ;-d1 

'ili,.,lt 
i<-)-,r.,--i ;2-.r,-rJJ

i-,;' W 3 .1*; S.. .r,t .-r, 1;t."1t - g*Jt) -,;- *.11,1..?, o*
.;rj+ a1;;;tr J Y;. ;L'i i."l'

.(0 a..::*:'ra*J Jr Lr.r, lpl' -,-l uk di L4 Js-rr i-r-r+J

ri;u- i|}<? ..rq- tF o+r . t-t ,. :jli.:rl 
"L;r:'+L;:r )t- ,;'-rt o^'4pte

Instantaneous velocity !li-! rLrJr . il:-Jl JlI l; 4:L+Jlf.t"Lr ti-,.-

;L.rr_.J.- i+ ,Jr-i Jl .1J^*: .,- ;t;r ,4::*:-'* *_e-- Lr- q^
. { J. ijl -^!!+Jl ) -ia;J

0.
. ac c.10 c.:10 0. JJ 0.44 0.5i 0,63 0,70 0. a0 0.l0 1.0c 1.10

(s) !r.jJr

5 4.,-tJf l

-s:L3,r 5 
' 
j'l&.>

.Fejl 's^i ^ 
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i.r; L.r.c (Ar = v..r + I a.rt) U)t .tt

.,,.rSJl ; r-+l lsr^

.!J":]J d"-'lt e-,lg fi-r.a o;_.'i-l -
c,tjt3. i,;',r Aj.tj.lf Jt .-iltt -

.5 &"+ll strl * Jl .<'r..L Ll..Jl
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'i; lci.:r,,^aiLr!;,t i,p".r' a- r..t, L+ ---,, .i" ..,

!E!1 a!;jjl eja j"<..GJl
.p gJl .',;; ldi.;,.,i:,-!LJl .rn .r, L+,,.*, J. .CY--

5.;,-)' ;r'::t';.*

i+*t.:al..-

r-". 80.0 rn iel 3r, i-l; j-J-G a,- Lrr.-.L; ,.32

5;rlr 
-.r1 ta:9-e ,; O rt ! Lr-

.:-.r,+ ,.f.i -:r ri..i1_"p1lr 6*-;-5rs ij,;.33
;.ra*Lrr :1.sr;i iS:-.i^a...i ZS m/s L6jlri",i::rr:,1

'.! Jl .',! aS 15 m .f- ,LL ,! . tlsJr ',. l4i
54.--: "L;r)' -L Jb.5J' )*-: -:- -.j'"i

25.0 m/s ajt ,:,t ;-r*,.,r"i ,:r f;-1, irs i;]j.fA
.2.0 rn jr.;'"

0.2-s

10.20jlj

0.05

0.4(J

@ -"'-;..'..,.,
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L . . 'u, ;j- * :- r^; . ;-1. ':,li.LL, 
j .:- - .rij .{ I:'"

2.5 s i..4-,-,-;Jl 4-r- lln{q-s.l.3 m/s -4--j.-.+
i.,.u iL ;i-;r r ;a,3 t,s-;r,. Lu"rr i_rc C, sf+y-g!;r"

-{;l:Jl

i-.z-.-.-Jrr Jr 'riL, * ,iLL (4-e:p;< . .."'.1 .42

(r.50 rnt:

s2.5 s J_ a<_Jr Lr_ i+ C .i

.2.5 s ,-r.ill"ll j.1ilI -l lL .:
',;. .5b kmrh La', -,n a- 

- 
t ,r-- !.;,-; "- ,L .4-1

::-.:i .;)6.*t ,*: t,5 m +st*" -.r;rtJ' Jl j x
( L.Jr l, :*, --61 / s ; *.d3 {;. ; i:i -r- -,.iL.j'

.t ,
.-.1.U m/s L-.o .l.,..!j : I - . .j,1-) -- LSI I l._.-:+

-t--t' , l=.J :j)L, l.;jr ,;;rt 5*,.;:r i-r,r. *'' - :" 
| 'l);Jr l-,-

4 j.t-,.i lrri-;r:t* 30-0 t'nls Lr-it.,- iro,44

;,I- .,)*<J'-,- jr,'. rt ,{.i- j.lL;,Jl a}-*-!-l
z.+_Lir^ L^j,_;

-c, iJr i)qJ' )jLJ ..lr J.g ,*: .r".! -* C .;

Slrr:. .r ;..r,:; -.' -l,e i -,.: re ir^'.,.,1' Lu-rr L .*
,!

.un ijl 9lnj1 4 +10.0 m/s 14).+ :J->* ;rS :-.:it^i .45

l--r-* .,JL-t fQjYt {.:,!:;le ;l-r:: :- : ' L .G
Ln; , ; 

" 4-:--;- j; .j-g;rr ^- r i /j--- I .-l{.() rrl.
-')l '*lL k^l 'r^'^l ;;l;pr i.Lc L 0.012 s

LJ.r .10.0 rn/s Lajl$," ,*"* :-tlAll J-e-.i ,Liii -e.46
.5(i.0 m_.L;;r '* ii -

lr;r:t ;1 lt.-rt ".j,*;. .i

$;r:r -t19*, i.u=.r ,!l-Jl L.','- iesj C .+
.L 16 ! a.g 5(1.(l nr L ; oi -r. tL- ',i r- :;.47
.-s-^-s. j.E*J -* ."!^ij .l' ...' , r-*!'.= ..5l-Y--

:u1.eL* uurr uai L,y. .i-l-t3 i;u .;lre +rr:r
.- r- j-"i Jil' i+-J Jl+ L;Lc - ' d ; L-i.-U e-

-1.0 ml' {;t-t
,Jr-' JF, -,-+-r :BI .r+ il-r-;_lr ;r-r-ti u .i

5.t ll Jl jr )+*.J1

S4eiJ !^;$l ,=-Lt ijr ,,,1r L-lr u .-
-:- J' ; L.+Jq-, J-r. F l*r -F ls Lr- r'- .-

-q, LJ

Luuar .2 :1.=;r i:- ; :;r1 c!EJ:r.r r1+i Lr+r
;GL--:lrr;J:jyjl ]-"r.r; "-"-,1 

' " CDJ BC.. AB

.,ir=-J ,; -FF' .5.(X) rnirr 9-r -*;t--lr 31 :iicr'

L.+-_F;'- e-:,1 s.L. )1-Gll e= JL-_,JI .i- L;j+ tjjl
,;u-:.r Lr;r;:--: ps .aL;rr P-J+.J6.

l(B) j (A) t:1t;11 + .i

-.(C) r (B) ,';1t;rrqr .,J

l(D) J (C) eriL-:.rt * .n

? :r^- Jl

( (']
.rl-2 J(aJ I

.- - . ! J.lr i+s l') /) |lr L ; -; -f. ,r,.Jo i;;.,38
.l-1.7 rn.s Lr.i' ';- o-'.,,u;:, -tr ,=. ir;1 UoLi
+-plL .s;.i '; rs j-:r ,---2+ I { ..; i 

-: 

r. - , ,l t,
.-&' J:;-i ,,t-:' 4-sJ .la*;; {"r ':,:'

3.: rS.J 
r I ^l :-i F:!' rj;;r :* 'r-^ lt 5U' U ,i--' :

sJ):)Yl Jl L.el-r-r lE :lr+Jl 4
9J-ry,Jl r.6jei e r;92s -K Lr- L" .:,

0.1100 s ',.r.J;Fr 4 i-r,.urr Lur,!+ C .e

sL<f Yt"1 ;r.
r."rr;" ;.t*. _,r.r J: igslr _- ie,t- 3n^l..tq

;q,LJl ,^ i:!..11 l;1.98 s',:-.r- . r29.J m/sr'Y

-.;,Y ^.:-- a6 lo,t ^rr i; -.5
.di;:--. -!,J.$ -b -.,J1 ,L*]r ? ;Crr,..l.U.j:.40

. I l-5 knth a-r- s;>te 85 km/h i- 2- L"-al-,-!

L!.rd .,:'r;Lt;; rjr l,;rL;r,jj)lj..r ;i ;r;"r i

- ir,-,. ,,, . i, ,.,,:-..,,:..,,
f )*. i;.+-'rJ€Jut .l5d c..JJr-'1 ri.d'

ilaj- _,c 16 km . , t ;-t..tj Jr Ll6r:'1 ; | -r !1.

s; yl-t I

irr. .r' i4 ,s ji-;r -rr< :: L+: .,,., ir -t .+

5 1 5 min , !^vr irt"o rr 'ir-lr

',J*-'@

rl.lr /.\\(D)

3.0 s .i.38

J3 ,JSJ -24.5 m/s..'

23.6 cm.-
\l

931 rn.39

0.0s h .i.40

82 km.,J

3l m ,-26 m/s .41

-24 mls .i.42

33 m..t

1.6 s .43

24.6 s .i.44

738 m_,_r

-1.5 x 103 m/s2.45

2.33 s .i.46

-32.9 rnls.r.r

3.40 s .i.47

-9.2 mls.s-t

-33 m/s : -31 m,/s..r
!9
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310 m .i.48

8.5 s.,-r

16.4 s.g

13 s .i.49

:2.9 ntlsl..t

12 s.g

4.17 mis.50

L- et(rr Jr.--..1 i-! atiJl ;r[-.!iL:] ;fin .y

C:sgr 3t--. tJrlt 
'*i-",*rr 

k!-ir;=Ltt
;rr": t inJt-Jl iJ-+-r!;:!r :;t r'Jl+;ii. -,

S-;iull -;)|:J! a,L...i i "s 
+r,:lt

S; rij:: t aLiJl ;-tfi- ir!.;-r.lr ,* oS .g

tl.i J+ 4i,nLi"-Jl * yV;+ 4 tq- i',"t .SO

'4.r-'!4 .0.50 s ijt.,;..;.;j 50.0 m - ..,:. , tt

Lu-rr Lr*,I ;rsj 
"1 

'..*-, fJ.4.00 m/sLujr

!t-., ij-.JY! 
'!t=xl 

J- .J&--:: !J :jlrjl J+r ' .1 1r I

5Fr-11

,50.0 m/s il:rrr ,r-r* -Ll J!,Clrt-'(ir- iJlj '48

"l;: ;:^r.;i -tr , 2.0i) nl/s' Lrjt.a a:,1:a*e
. 150 m.Lurrl -i.

i..,L-rr n:r "L: il.i;,' -:ir L" .i

iAJ t L:: :l .-'-el Jl J'-:-'- '*
5.1$dt e= 'ajrt-Jt .,"+ C .C

;jt;i _;rliJl L)* .'r'tu ';-,!* ltFl ;il"r.. jru.i.49

lu<, uG .35 m/s .aJ. --lr ";rl : . Lr*-e 25 m/s

;iur ;:r1..lr ';u- J^.r* 45 
'n -J".:)q,Jl :a, i"u"rr

.-2.0 rn/s2 ir"-, +!il"r. ill11:";EJl
S;g;.r ;;u ;rlr.. rr i;1, i. jlr :F Fs .i

,pt,+i e,)l-+-t|L! a;liill.e+ijl Jr- i*.':-, d .4

"liL--1_e..-.9 
c,t,199..1f .r:.*l ;tUi ;.r- +-i .i-l;"

"FJl, lruJl J:-lre aj-;l-JJ1.:L3l , ...rlr_ul-;Jl

r*or. i.l. -- ,,;rt ,.4:r 
j, ..-SrjSr, o..r9!r oU;J-rf ,

'9>#z-l * te; *t t

lrU .-at!LJl-eL.,+fl ui. eilijL a, iE gill t *rl '; .5

L. 5;-a ;i !l;i :E!:rli 'tri 3 5;-',rr;i *1.'lt- :tri

i --. | ;16 14lji a;.-., ;r;lr1u"y f4r..;-l ,!r ii r)r
i,5;i tir:"e;l^;rt -,.'.r 

al sa.u- )t"lt, iFal -t.
i;*i a-*r.:r :L as),Jl a>. i;tlJr1t;lt Ltr.l i ir .: .6

.,ty\ t:^,i.-,tsn tL r. ';.>- .a+;r.lt c,t/lt ,.$l
3i a-.te , : , rt ri !.t-r-tt ,i ij:t .:t ."L^t -tLs ,iL. r "'tl

,J!1 r!..+-.!J++Jr ,i a1-i:rr j:,Ltrr .rl.clrJl iLcL-
U Sj*; ;";lr or Jll;- ;i sao[Jl ;: r:<l ei Lt;l
iF tJPisJ;t*l''.1i--r-, inr.-srr ,i !,r,tr

-cr ri,..-,;rs; .1,n l-i-Ur

etjr :1iru-i;i 
"r,tt 

,L;t 4 j.,a 5rr'Js-"r J. .l

-r. i.r:.i .t -i 5.-s)-11 a^),J 3:-i IrL" s;;Jr

oSJe , t^ri- 9ltt./L- ,l 
"il 

4 "LrL;a ,sr-l,f U*l

,.,[r^t;e ..,q*; i.irr .iF, "991.t"vt ,:.o,'-!
'tt' t^s'

il"rr ,:r2- .'. .'k-,!..:li,+ k+ j"u;;-:rzzs. { .2

,Jjt Jl lUl ;-J.lJl .,-L;)-,!tl:Jl iL!r!l ..r.:Gr .'-i-
l;a.';j: r;5l 9r..1-auU.f 

t :!l-Ie9 l-JJl rlirj i.eLJ15

..+l+ Lr-) Jel ,.J Jdilrj. l':"::: ,)qJl F)- .)-
Jrf- ..;r-l ,{L: 4;t< d.&- C^ .2='}i1l ll- Jil+

.,r::--J),|; cr flr 'J*!n Gl" ui

,rd:.:-. aclLj 4-.al +tl 4..x -.|i ;* rrx-i--3 .3

it- ;l)..xr+-.:r ;r .',j-i -rt ;lr, ('r.l Jl t-"'.,-i
_1..,,,+_.e! I J l'J.-: L{j-] s'li.J:i! I J l'J-* ( F) I

lLirl,a-3-"-,. ;. - -;,l-.i,ln 4 5(J+ lj-r Jl) 4i
.*3r :.li u {;; t-a J.!i .-:,5r}+J }elr --rLi:"

. r:l;; ;-- 5r" '--;J

@ -o '-',"=,''

.ru:t i; d&Jl e-i. J d,- ,s'tlllr

.rltt+l i+l+,aiiJ i+iti. -ul T" J+lLr ,rr+i.5

Jl J+d rL-r'yr ;L ertlt ,t"-,rirt", i.-.,
i lriirt lt ...i Yl l"rr," ;rs .Ji-i Jl tl.:rL ulr-:tt

'3-'',i *a
flJs-l i.ii$,Jc,J* l'll {+J+i 6$-i ri '6

,i*rt ...t ^ ;,'. ^, erl..fi ,r"l+" '|1i ; 
r.:,',1 ,+l+lt-r

i.L-,.!i .rS*:,rJl (Huygen$j++i 
::rj

rr-.i.,^il;:- ceL..x, ili.lt JS n^"Ar ;i .,1 .r
.,-,^31-ij il[.=,/:'tJl €,11"^"'ll ',{l.; Jl

Jl Jl'.r...YL it5rl LrLlrll ;-L..f f C+LL.r .2

; i"r...tl c,L3J-"3.iLr.rr i. oL-iYl oL3Jr-
.i-c;Jl ol.r

;<J .Yji .,-;'xr+ Ji-i J! r.^-Flt ,=Jl tJL,^: .3

..*,rtt+ tlrL,-Yl rb I { '.'i" i-c/l L'{11<l i}JE

\-L. iil.s3a F*il| '-1,J$ 
;j..a^ff .J. 1r+..a

63



2Jrlirti*
ii+,r L*_a1ur , -.,-:.rr ;-.3i

.rr1;r_i-r;11 jr6r tj;r,.j'aL-.I irL;r .i

. rgi.:r 
_a._*,]r irL;,r ftt_, r-af*lf ilUy .9

a:;:< j i5FJ1 ,tjt ;- Js -r. _ar*,lr 
';JL;r :L;i .a

FrJl F
_6r, L..r.aurt ';rur ..

l+-i S -L ,r- lJsll o".6:-J! ;rS t4
1 ,7.5 s;i..rirsr .:;jL; ttt -3.3 m/s2 L.jr ,'.

5; ):jJ' ,-.,-a Jyi Q-iL; -;;r isr...":1

ll m -i

93m.-
120 m .6

190 m .r

.,.r! U-i .' l+i :rs e" 'c-= oor u, .-r,-:r r ;"!i .Z

5,-+i

.,o-Lr ,ui *-r i,ru ;rsr ar*- irr-lr "grc i

.ur;,..rr .ui \.3 L-r-y
r.,.-.lr 'U:i op i*+. ;)SJt ar=^;r1;t 'JJsj .-

,t"F.-lt ,Ui ,,.e <1U-,

r:*tr , ti.i ,J t'-i4;)<Jt i+- irf.r irs .g

.J.9.Lt ,$i .f 1i+J-j
.J"oJI; rr..Jl crf + o"r.,irgr ir* irS ..

6 r'..aE i-rLr.tbri irr...i
zt'

+4+ j ,44et;Jl iLl ... 
''lJ 

i-ljyl !+ ,j.l,ijlz)jl .8

.J;1.+ ii

.a.iJL, a:,[ iL! !;*+,,",.*J + l- ;-;t .9

.(r*-,.11 - ce:..rr ) --;,..;..1 ,1-,r.orr t=.lr i

. (ajii - ar/r ) .;..:-: !r..0:r Ll .*
i5.r.J' ,+ p--+Jl ..;l .o)lct !)::.:t-Jt ,-.3._tsj!'

.J-!l at;-i Ji ++..-lrr 1+.r 9' jg,<r+r 
,a-.r-+

5lr-', t al,r jto:11
.3- | ax-)r ,r. j]t+)J iu.,l 6t*tr ir--.'r-r-.*-r

i,.).Jr

-";l

,qtt,4-,".4'.j$*l,e,o <-'&. fr-rlr ;" ii .t
S,i*r-r

ilt.e I.i
IV .r II .:

last-.f-.,+ asp'E- .ry-St ieii .Z

IIt .e r .i

IV .r II .*

,.iu,;ru,.'!l=a.p."1 i<F iji.:.tj-rl i- :i .3

S,i*r.-l

III .c r .1

IV .r II .:
5.2 h 3_tu 1r,) + s;ii -tr;,4"*;r" ir"[ iJLn .4

u .-..r.*tr ,r-i6 73 km/h tAjrs.;.t-l ,s !-).-rr
S-or.eUtt Lt-)t

:r.*J' ,r+! 73 km .i

,-. y+rr l|.?"j! 370 km .-
.::dr rCi: 3ito krn .6

.:,. r:+rt sd! 1.1 krn/h .s

2 deAtl

.r .l

i.z
.r .3

e.4
e.s
,-r .6

1,7
,

d,'S:tt .rl+",+ e-liyl ."-:ii .S

.,L6xYb d)lJ;!l r-,tij o# eidt
csJtrt .Jl &t ,r{" dir...^rl L"i

J! 4+l+ll AJ.n Lr,. 1.+t {^l"i:
ri &ti nJA ;i AS^,_,r .qt4.Jl ;r^ir

.otj)t Jst g.rL-r

.i .g

&bL-l

Itv ,JV1
,l

t'
-r,

1t_
l\ rl

\

a-.--rr,4l
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+6.5 m/s

5.0 s

.,.!_;iJl 3--i 1.6 m/s'?

.gri.Jl .r: 24 mis

240 m

2.55 s

5.18 s

.i .lo

'I

.i .11

.i .r2

aiil-':.| ;r. )-,.-;;- ,U-,-r. ir,, ,ifU .t0
.+J.0 m/s

.7.0 s ;r.l +5.0 m/sr nt+.: i.7,. .l c-;L; r.rr .i

si!g,"rr Ldj-_r- t+.-: fr<

o. li+ -6.0 m/s2 :l* irr",. .rt +)L.; I l1 .,J

j-tr ,i" ln;jJ, C .+3.0 m/s i::l ,:r!l t4;-p
SGLj i .lJri!

u i;a.. a.rUrbrl lar:-,i

'+ r.,e0",-"",.r,.rr" -L iljJl,l+! :rq- i+.": . I I

Jx; 32 m/s ,.t1 16 nr/s !,..f,Lij.,Js.! kjA'r*
. 10.0 s ;r:s

'';:ti'-rr iq^ L" I

i;,t!-,tl ir.i"e,.:r Lr;r u .-
51:L;rl ;;u J>{:. iil"r.. 1l t€i:La ;Jl ilu--:r U .O

1[;;r .e 25.0 m/s a-.,-,,t i ..'.:l ri. .i, i-rs:-.'rt^i .tZ

;rlt-at'- 3rl 2'0 m

Sal;.,rci -.rt.Jr-rulFtli.rXt 
'l;Pt u i

ld;rY! Jr Ayt J+:\+dt.:ir<-rr iru p< .:

@ -'"-" ; a-s'rr
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6-)Lll
7e

iqsl,-Jl d i+tlo,(i),ir.J.lf
;r-ll i*pt

-

as3J,t 6;ill t .936

.'i' i r*;- ,i r1- ir+,s ,+uJI +.iF :L.u' t{i J-L+ -rjt c,r"r:,<rl j-. ;ii<Jl

-L ft;]_t+t ij)ur ".:-rlr .300 000 000 m/s -.rre- ujr-ra" Lr* y; ;Gl]b
gLr\it rin srl:-tJ .,i{s,lEri t.'J-Lxr i 

'?,j. .0.ttttO 000 001 kg ;rr lL :-3_r,

. l0 eerl JF -.L 1 .:-: i:,r!'a ,-:...r

10" = 1

l0r = l0
102=10x10=100

103=l0x10xl0=1000
104 = l0x 10x l0x l0= 10000

105 = l0 x l0 x l0x l0x l0= 100000

lr+.1' t*o' L)-'.xi-!,?lr.^!l i;o .ii*: ,; F-_fs!l ;i ri .;ri.*ar.rr ';9
.8 p:2rr r !..rr ol ULtr o-u r- iJ<., .3 x 108 m/s t<;.,r- 300 000 000 m/s

qJL-lt6_;a,rlt 693

, -L t Ji' )L . I 'o:l- Jr ..G,)U

ro r=+=o l
IU

l0r= | -o,ot'- l0x l0

l0\- | =0.001'- l0x l0x l0

10"- I . =0.0001'- l0x I0x l0x l0
tn 5 - = 0.000 0l

l0 x l0 x l0 x l0 x l0

!|.4: J!'e.-J- _LL.. i.r.-t l.rt t,:t^:. ;i:,.., jrr n[L;J1 i.r.e 1,tt ,rr ;j;rt L+ ,l- rL,
ra. il ,;rr ir,rr-r,, .( I sa i:Lrr "r^ 

.l" {-;GJr) ;,:rr ,..i,.1r1r orrl -ajt-
,4{JLJ|ei-a-..Jl|!>j-Jtlk;+r^-;r,:-i,}.,-lri gJl I J- .Cr.Ji],rrc 

jr-1.!r

.5.943 x l0e,.js;,1r ,,r. 5 9,13 000 000 iJ.Jt ').u- 'ti<, .;.iJt p;st ,;-i
.8.32 x l0 s_Jut 

,,14 0.000 083 2 i.:<, , rr ,i ,l--r..rr ;.,.r:rr _a4r6.,

ti,.u--r-^, a*l
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;4r-J I jn-$Jrt1,r,i.j-t i-c...a] 19 +FJl
:,.Jirr ;r4ujril-Ij.i-r 3s-r i-"l,Jr ir-r:Jl _a+A i?j,<r l_l t_lryt _.:j"- i;

10" x 10"'= l0(,r+,)

,Yr-.l.;i* l!.r;;e,,JL .-Ce ..:,r- ji r"*;"!5i,r<r;i ri e n J'o-!a
.re.iJr -L t: ri i,r^l;ll ,r" -iii .1gttr x l0l/2 - 103/a iaj:? 102 x 105 = 107

i"-N.;*ur Fpli AFll .,|-r^!t iL.; -'; .l0r x l0's = l0 5 ,'y;,-9,:,,tU;r

l!{ = lo,,x to,, _ lo(n,x)
10,,

t* = to,l zr - 1gr .'y:;

Jl-...,-SJf

c 9 b 3 u ":. -*,ta- pJ l.dr.+J lS-;, ,,-*,| :rF,!l :| !. t IF ( i) l r::t 
: 
;;*- 

-

.abJI a+Jl ..,a ./9

rtxr j", .L:r ltir..rr (i)r Jr,+'

/2\/4\ (2)(4) 8

\345/=(3x-H=r5 \6)\a)= Ea

/?\(3/ (2)(s) s

/4\= (3r4) =6

t5l

lq\
\,8) *,
a= 6;
t7/

2 4 (2)(5) - (3)(4) 2I5= (-rxt :-rs q!!-a.l!bc
bd hd

o'rr i.r," 

-

j*.!r ;-*E'.!:J^, .(n) Ui[sk4 i;xrr 4 (nr) r,:,i (.r) d-:i:s 
=r-.,-..

:,,-! LS l-ut
(-f ')(-1''t) =,.tn+nrl

(x2X,C) = -l:*'tt =,f . )l;
,L-y: re...,;r i:-:sl i;ll>i j:;3 i.-..'9 j;

-t" - -t" 2t * ..t, ...

iptrlert

69iJl

@';"-".,-''
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-'x a-u)' Lrrlr ('i)r Jr.r-r,

,+t"sr;it*- + J:.,r_Js--r.-xl :Fr

*"" -i/ "
(.9tL*-rr ,rC1--t-rl iril ;-irr;:..!1 i;,"r,)4rn =W - 1.5874 ,').tt

'+ rJ i.+-:,tl pJ.Jr Jt f ijl.5_ag, -i..t;+i
(rlt\n - Ynn

(n:)l = J(2)(3) = 'r6.'x-.
.i'y.r .i-Ulr ,i4.llijl (i) 2 J9.-r1;:!

(rax.rf ) = /,+n' .f=l

tL- 1*.'

*rl

-

t9{+l | !il"'.-

JrA c'L-1.1s ;r14 : .)' ^.rr.F- r*tl :j5": .!rL"-J1 ;"-r!F:"il- ,,i:]'++ :,til.+ u4tr" 3j-
'."--t'".:)9,651.|" JjL! \Jr r-r-6 -& ..1-r*j

,fu,ur.r iJ L'l:r

8-t : 32

oj-a {.al.rl.,-rl '1 x+il ..ryr A4_JjlJ' --1c 
lJrLrIl y-+l' F-.,. ..r -td tilJi rlt

,-t" J:J 8 (,l^-,);iLJl I i-,.; lll aJ[J!

8"t _ 32

ti4

,iJtjJl ajrLtl L"''.J L'tiJ

rf2:8
,- 

t:..,,, t-.|lA V 2lL.b lr: .+!. U -.r;-rsl9 i;i( i>l. rl e":, ..;,).5[l *" eq-iJr li.o P-

:,jjtrJr c,la :L4J + J.
xt2-2:8-z
,t:6

rff S-.u, @
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.r-b -rr-.lr 3;J.r.u-h '.t-,Jtue,

,+1btt r.r-'t fl ;lt ,-'U
.r =9
5

;-!r i+.Jr+45 LinreJ')-.i'r i+Jt !, Lo-r:.e I ,j.; ,5 ;l +JJ.Js|j:_Frrl

<:r|,{) : tsx5)

.r : 4-5

.._;!l i{-J I (,r. |iil": ;i ',..o .;r,.!t ,aa*.tt .r ;,[r.a a- i;il+ l- ,9!t^rr_g:.+ 4

.J,lJ4 Jl ijrLllJ*I:J e.4aIl qYrLIt -;+ (i) 3 JeA',r i;+
-a;,5(-t +-'r'+f) =0JsJr .,J.5-t + 5-1 +51 =0-i.r,Lrt irs >riis",

.G;:;'>l-t- s pyr
.(c + b;r ,gsj ;i :s.+ ,J.ts .ir- ,.r. !u j,_^ 6lr ,a2 + 2ah + b2 "o*:t t \

,2r + (2)(2)(3)+ 3r =(2+-3): lu.a,b =3r(]= 2tjts lrl
.5? = 25 .tFir .(:1 + l2 + 9) = 25 ri

.h =3 s tt = O L-u_r*r..;3-E 4.. ir';jr -L^Jwr
.(36-9t=(9)(l) =27 ei (61 ,1r)=(6+3)(6-3)_4rL.J1 ,tr^ !.

&t+ay+az=a\x+y+z) A:rr.Ut

(a +b)2=a1 a2a6 a 6t

a2-92=(a+b)(a-bJ ir:;1..,- dl.* +" irrl

',l.lg- J! J+J-dl

, JLXI itj' "E:Jr {-t-J' ejr L-.!

)-=aJc+h
!,,L; r, rJl -a+*a! -y.,.,*;!,iil. i-t.,1* i.l,urr "i^ -i.;E 15 b3 a c..-
.{ LiLrJl 6-JL+ ._v 19:-ll g" il4u;ll b:-.rti.Jl -:,,+ .(i) I Js-.:J r e 'd+ t"S ,"F!:-
[35- lrl .t, Ji ,.r IJA-IIJ 

"L;Jl li-a iA, dJlll ".1L U;:i ,Jrt-,e . e+;iJl Lxl J+.

J..;Jli!-;e! ,(i) r 
_Jr,:,r 

,= i-s .(.{2, l:)r Cr,, ,v,).;,4L;irr :-tijr.sr .lr^-.t1 ,-L

:e-ilr

l. .\': -.\t r rl
lr .r: --rr

@'i'r-"'-"

J"lF Jr J!*ll LY-rt- (t) 3 Je-i'.t t
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,L;Lr "+- ;JsJ.e+r ,:* t. .(6,9) e 
(2.4t ;,::L-;rr ',- L'tl

5 (9 4) _ J+lr
4 (6-2)

t3l t!.,r- n-;;,-.rr i^-.rr fu ie! .a1u ,i i-. .* ;_r* ;i b, a ;,. Ns';r<", ci ,r;-:- ..J _1 -

[+r.. y rr* c. &L;:lr ,:,nsr ..u: Jl-a!L;yt{ .a < 0 Ljts tit [JLe .(z > 0 tJs
n-;')r .:,yL-.rr -t- L:.i ti) 2 Js.i.Jr'd+ .b < 0 a.jK tll tiJL-_, ,b > 0 iils l!

(i) 4 J-, .?Jr q;Lr -:.I .a;u:r

a>0,b>0

a>0,0<0

a<0,D>0

JL .t<0,t<0

4,"9:ff t-,.'rtlg j,}j.-il ,l.r!f9 JF.'SJI ;- fugs.ll

-

,;^t ,{&:-^t:t,,j.i rl.,-i Jl ?r-J Lr -,tr-vt J,r; 3-lF (i) s JJ .?J' j,-:.!
..ii ';,i .lr-r<r Jr i,Ji.:.-

.:,)Lr.Jl (i) s &r+l

f{=oor
;)J"-Jl t.-i'l

tJifl ei.

cll,t'6U
'€tl '*

ft= p'e>1too,l: av.
a ir;r ,': Lr-L .,.- Jt lF

Kn%

dl#it,
?".j..7-)

69% = 0.69

.rL.ijr Jln:rB 'ibLijl .rtJ-

,.,. ':.-
'.1-}4'1i4'9)bldrU4J

,,.rll_rr. l1g!,J,

"tte 
'-

rira*ur @

(i) 2 rjr'Jl

tl;lr 'c,Y.rLrr (l) 4 Jerr.r r
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;,.,.,. : d ll

.=bni l:'-o'r= 3' ,!,-;z- f-Ji^,JKil.n*-.:r, -a-U"rt ,:.!rL- "rr (i) o,..yr,.rr 

-

j"r.. r.:.rr ir=-:rr'-t-L"rl (i) 6 &,b.rl

lr = a.-LJl

2 (l +lr) = L+-rl

zrir = J.r-fl

l .

2

'1

\.-

I

tl

,/,\,/\
b

4 ?r2 = cr..-:tLL-
4,
- rr. = f+:Jl ljro
tfl = e--:l

zznl = ii;L-rr Lu-rr
urJL-)1

2(th+ht+hw)=+..J|Lt^

lwh = e+!l
'ltx.-rr!r, .^rt ,J

@ rri;-.-,
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J,r,J9r.l-i+i ; I tr :, c.,t :i: t1 frL

-

(sin) !-..J1

FL i.-, .le!r;lr_et! ::trl_u^L-+ '-i+ 3-^.rr .rri ^L.,Jr lxrr;,,r:i:rr ,..r-

ar- Li l_p-,i Uf l_.;- l,+l-,r :! *Jl i-l)r;e- !t+6! i+iii iti.1r":t t.r-r_p-.al-"

i3rl "J. u- a !--rr i ,- ,1i1 r.p-:.rrrd;!rs ._L-rrJJr pu Ui i''u ,+uitrr pr. +
Jr rr ):...iL . (i) 7 J,, ?Jt j--L+ ..:jlr ;, . !-l--:I, . L{J j i* h L) ;4t,, 0

.ji*Llr illrr SrrJl i{rs.(i) I !K,j.i I

ii:ur lrr,rr (i) zJ-,,ilr

.r d,J,tLrt "t -Jrsin0= c itl

D 0 J rJt^ll 
^r-Jlt:os H = c itl

(cos)lUJl i*

(1 0 J. Lul| ,I.Jl
, rt-+r ,l;jr

(tan) $ijr

,*,(:):,,",(!!i9)=, (sin'r);-s.Jri,.4"Jr

r b r /0 -r ,.urt ,ult \
cos r'- i = cos rl 

-:-_-:- ; = I
\./ \ Jlr, /

(cos | 
) !".<,;r lt rr i,j-

rd \ /tr,t,tj-tl.L;rl\
ran.rl .l tan-rl _,,,:,,,_,L l= d

\b / \d 
J rrt'.!r Cl.all/

ltan-r1f,-x.rr 'yrrrr

;i .iLr: ,,:-e ,0.50 !l,jlr t' St a i.; JF ,0 = 30'-L"l)Jl ;l:a Jls lrt .')ljn
t.. .:':i."i tii,"*tiu .:,r'o iiil.urr--!":tr *y -..*Jr 3rr-rl.yJ . sin 30' = 0..50

,:+Jt!r 4-. ),t J Lj.,' j-! .j,J+

t J Jp Url eL,Jl-.^l| ItJ l,Ur''r;J'_ )- r'
- _ t'lll r,

lrl r,t+ -.L;J, 
- tJrtL'Jl d;J'

it'

,i.lur -r'.ruvr ,a;d:r r ;.!aH,Jl J;-
sin:0+ cc,s:9- I

sin fl: cos (90'- B)

cos 0 - sin (90" 0\

(i) 3 rts!i,r'

sin 0

cos 0

iir.-,ur@
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.J9{a,.eE,!t.,>

*.r:" e !r*= tlj., i=,,,,,.jj (i) 7 Jg,tatt>. ;:.ilt )j!r a:1tr 3ro.r;rit ,-,-'...tG.o,

li!")U.b . (iiEjl r+ ) ,',li:er.JJr (];l-lu.L;- 3_1)t;!t--,-i.,.,1e1-a-e,r*" :LiE' -i:Jlljl_fc5te

:Jtll JS-IJ| (,lc e,jilJg;vt;4,u:t '"-j,; ,a =1.0 m j 0 = 30' i;ts

sin 0:#
_. a _ 1.0 m
" sin0 sin 30"

t,'_-'; r
lr = t.u m 

I

tan 0:4
a l.Omb:tuna:on-30"

I-----.;----t
la - l./ ml

P*+..1-rt:'iu.,-
i1-r.ri '7b;e .i,:r) ijt ri nt ::t ,.,* ri ,.++ll i.e.p.,:,)t-11 .-;+ 3= LiJ ljll J3

..Ldl *9.'-.gl h-*+l Jr3r'6ls:-r ..FFJI lr{l ,,js-.t .U^ la..-.;l LrljJl i.i
.tll ilr.or,+rr,4, .: ..', 1l"l,r,; .-,

i,++l ajl.r_tlG:-! da?er/ Laij- "--i*j c=2.Omsa= 1.0 m iS rit 'yi-3

:,,.! 1"5 sin-' l--s-ll
/ l n *\: sin r[ji{] = sinr(0.50)

o ,rir'*! i1, r'"'

[.s oir c r-a.lJrlri U,!s.:;t; b:a AK lir .i,--rljJl_e5lr f,L +'tto- "4p 
e^

: Jrr Js-lr .'r. o-.rr.;E+ i1-ri;, 'i-xl . (1) 4J<dr e
c2: a2 + b2

?Ur'r"a.i.diatJr !{;.Lal /:-r _c.+ i}-l- a-:L+ lCr {r- ;i .,:a r" ,
'arS 

r:1 't}, .a,:i3ul oiir;jl ts*. lj. *-r:rr .1)ui ar.,er; 9h .,.-rrE+
:,..49.cEp il,;bi_pr-r-i:- ! biL^ "(:<- ,6 = 1.0 my c = 2.0 m

6 - l rz-oz: j(z.o m)'? (l.o m)2

t,=iio",-r;;:,rtt;;

a: .r"''l*J

fo = 3of

@ 'r';--"'
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crLL$-ll .i-irJl

bil-rri*.rr
i+-< , t-..-. ,a"er-" ,i+ -t .J .arl" i*:: ,=l:(Jl li-o g= .;r;lll :rl*rrl j:+
2q.jb, uri i"r;Uf r,J)L; u- .4Li+ fi.' .5i,a 

r-- rr.-rt ;._1r:ll 1l.6!. .Fl J.FJI
i++nlr i: ';-l I i++;Jr h,.i-,;lt a;ltrl i-$JL i-rtttl 

-iljJr !j,i, ._alJrll .4-;J_,

.tlgJll

U.ailr arJJr aJ,;;Jl i.r:rr -C-tll"t iL;J

.l.-l"j.eJl r:J3,s..?..-|:;Jl _a!r Jl iF .J.+Jrj ;lJl ij4i, ;" J.gtr p.r.,r* iit:
,rl.--4ll j'! .e*LiJl :,l9rr -J. 1^:,os ir-,.:rr Ui .3.-o;f r {Xff ajg;f r _a-.Jr .r.

*,1--t,.rt,a1j"r *r-. i*.-^ O- rtsi t ,.'- . 18. ,9,,1i.+UL 1+jJl .a!j:tl
,9.8 rn/s2:--;jt ;. rL,.^lsr -^;-Jt FFJI ;1*-1j. o:rr9.61 67sz;'-,:r1e;;l

.9-(rl nr/sz ,- il.r jisl -^ 9.8 m/s: i."olr ;i r".r.

;+;J I tLi'J I

Stll /3t; Jj-l .r-lj; L!. Jri ir<, .'re ,!5 tlt 'U.. r',,...: 4J L'!l &l::rl !i Lit
iL"lr ,i ;*;r iL-=.r.r';rs* .-..J r34 rL ir.s pEx J_e-!r j"t$J| ;;d rir ,bi

,.+ L"s i--"::r'u;,:r -!-r-r .-irui iL;..rr ;- ;xi ii^i A't,

I 
el9+;1r i4i;Jr - i:|::Jt L+nt 

= .:-,,;r 'ir.:..rr

aj'!nJl : ^r; l!

y;;li;-" d;f* 13., iru. !s.i . a-r;rr i:i<Jr jrJ":. e.lr ",i*ijr 
'u:tr g!

.;,-.jJl rlsit^: 3ru _ajjullJ )t;

rir.-",r, @
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jfy'l :(,J) J,'.&Jt
ji-.^L;Jl

tr:.,rl J t r r+r J. i; ) ,J- Ju. ji ;.'r-t

9r-t': :,U.5 !. (.+LJ.IL 1.,, )

ie4tl

,+,.1,r -LF
t- +rlr (.+Ur.l! ti)

.ql.i|.)lllg

'JrL+

6.",:r-: ,L."rr - i,::1 ;.'rsi
tb' l'o+ r.j:-+r Jl :ui ",^\;.\ 6tt^ t\ i>.'>E\

f;,"..:r; .,1,".:r;. lrl; ;. 'r.;-i

,i-oj.iirJl crliiS.Jl'.o-o-.

i3r- .-sr': ,t .:,11, Jl-r;-t I pli ieJli:j'<]l Jl i;
,{,-t+ .l, U*s -:l }1F tftr1t.. illrr l!_Fil t-i . F{-

-a;rl' ';j
.P

::l< :x5

,l.nt:-:--j

F-

L-)",

@'*'u-".,-''

.Ja;e J1JG. n! l
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;;t$jjll l<.:l <rcJl jg_o1

.or:i!lrrt.ull i:.|] id-itl lrt'J:Srl F{- t^rh Jl is lt i}t;
.-lix )rJi ji .J.;3 )rJll rrll .rr,-<rr :d..t ir:U' ;-.rr' Ui

acceleration 4,4

displacement islj)l

impulse g,rr

gravitational force (weight) (r)rr) j:irr,Jr;ji E. r.
force of kinetic friction i,,sr-rr ,rlrs;lri; d, i"*

normal force i-u'rri;rr F,, r.
net force iri^-rriFrr F*,r*

force of air resistaDce
, .,- ,:;- F -:t*\ latr4' .ts I- R. rR

force of slatic friction ;r<,-rr gtc-rr ip F" r"

maximum forcc of stalic friction JJ,-jJ1 ;rsJr .4K;y ;F F.,,-, r,",".

hejghr etnryr

spring constant 9r+, ib I

kinelic cnergy Fr-:r Lu" KE

translational kinctic energy ,i1urr xr-,:r'au KE

mechanical advantage fur, i,:ur

. mechanical cncrgy-

(sum of all kinetic and porential energies)

{5irs+r a;uajl

(Creek rxr) coefficient of kinetic friction FFrgt<lJrx.L.
(Creek ,&) coefficient of stalic liiction iJ<Jr .,rtsi-)r J,i.,

;)JiJr

momenlum P,P

potentral energy t;trLu
elastic potential energy

gravitational potential energy

separation between point masses

PE,,

velocity or speed

JjJl

work rlone by a frictional force

(o. work required to ovcrcomc a frictional force)

:dB;r ;F .r. tJtJt 'Jdl w"*,,

net work done ijsrt }irt w

displacement in the -r dircction "r,rjL:4Lr;rr A?,,lt
displacement in thc r dircction v ,l-j I :!- a-lj)l Ay, Ar-

,*,.r-'.r.,' ill
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(g),is-l*-tl

5l JgrJl aLlaill y c,lr>cJl

a;tLlr_r) F a-rr .)-rJlS

Lg

J*
4+B

Jrrr

__ -
Sl JgJl olla-ill ;.,1i:L -,ar,

;- lx 106=(Mm) stg ril-i.- l 000 000 100 Mega ti*.

2i I x l0r = (km) blJ ;.Jtl 1 000 l0l Kilo J4s

100 meler rrr
,i" lx l0-: = (cm) -oL, ; -.,:.].* l/100 l0-r Centi .J
,i" lx l0 r = (mm) -or.. t-+ l/ 1000 t0-1 lri i j.

F. I x l0 6 = (/m) !'1., F.,,}!. r/r 000 uxl l0'6 Micrrr 1,;s5.

@'n't'-.''

79



oJGi^o 'Jitr,A o+ \*i
(r) 2,_i*lal

19.5 m .l
;r'x .,u lu-:t I km iit-,,rr i;u.r'e tbi , ){5 .2

9l /s .3

(-) 2 ri++.3

6.0 x 101 rn r19 m/s .l
32 m ,2.5 s .2

(t ) 2 r3+4.:
'7.4n .l

7.01 s .- 16 m/s .j .3

0.76 s .-

(-r) 2 ,i++"i

3.7 m .\ .2

..r^:" l.S 61. 
-11 

irsr '.6 . ys .i .3

0.81 s .-

t aff Cf t-l

498 km .7

+14 m/s .6 70.0 m .l .9

+28 m,'s .r 140.0 m .-
:JL-.lJr .e ,.=,+J. Jl .: :F*JJl .i .13

,j. -J- J4l .-r r.-Jt- ,l.ll .r

8.6 m/s .17

?40 m .6 +24.5 m/s .- + I .6 m/s2 .i .19

-38 m .- 15 m/s .i .21

+32 m .- +1.5 m/s .i .23

52s.e llm/s.i .27

0.60 s .33

0.34 s 3 0.06 s .- 0.20 s .i 35

931 m .39

31 m . -26 m/s .41

1.6 s.43

-1.5 x l0r m/s .45

12 s .6 2.9 nlsl .- 13 s .i.49

1.tb-;ll
( i) 1 di{+.i

I x l02pm.- I x lOEm .i .l
1.5 x 108 km ,1.5 x l0 l Tm .2

{.i) z j{J.|:

0.67 .7

178.92.3

fiie g-t.;

7.8xl0ls.- 2xl02mm .i,9
7.5 x toa cm ., 1.6 x 101 pg .e

4.62 x lU'z cm .e 6.75 x lOa g .-.r

9.7 nts . j
.l : ^-.:. l1 .10

228.8 cm .15

9.818x 102m.22

t.0 x 103 kg .23

4.30 x 1016 m2 ., 0.677 glcm3 .i .25

2S.o;ss

(i) 2 6*+"i

.E).:2.0 x l0r m ,l
..,,.rr ,t;L 3. I km .2

-. Ji+Jl ,t=rL 77 km/h .- 6.4 h .l .3

2.4 m/s .-

(n) 2 r!+:.w

2.0 s .l
2'l s .2

| .4 m/s .l .3

Q)2a4
Qb d+,Jl L,+ ,o:+r. -+, fl::!" uK+ a4r.J rlrt A

5 s 9 0 s q, a^, J- ;JSjJ fqL:j,{ , K,:r arr*Jl u-;;r C

.aJLJ a!|j aL.Jl Lj+ . l0 s J 5 s a4 1!LJ

+,-t' (D
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glrli-cJl

(Y
lnstantaneous velocity Lu'..u r L.;r

.,4!- iL-J i-i._g*+lr r.-x

Average velocity iu:.-grr i.r*r r

l:;rr .;trr ,.,14 iir<lr L.rjll ;--iJ4t>
.:>tjlt _,4jt

Free fall j;rLr;-rr
.i- .a],rLrjl ;,ie 

',jE 
l-;,r--^-ll J.e- L(p

.JJ.b

hecision &,;J I

.i+- i:i<J al-r +Lq;I jrr:lr i-, r.,

Acceleration -at-..J 
t

. ,' !'-"t
.4..l..lg 4..u r, !-r.5 lr> 4.c!-rlr !a l-Lr.

Distance -d3lJl

.e--?J, isF ,U.r :j<.r' Jrr..:t)"a=

Frame of reference r!-f l tu..
4 aL-+Vr roy F+ j1*: -r$r.,-l 3ll-__l

Scientific merhod L.rrJ I A{:rl
r&qr k...>br ;'il+laJl LEI J:-r-1. a;l !"'t '

.l*lp 9ti J;irt

Slope 6g:-lt ty
,+Jl , Jl :!dJL l.,;:Jl J.;Jl .Lj-ijr jlJ,'-
-.--....1.

..--r[ll-r.:Yl ,r- x ];llt

Parallax -/:r,iJ l i.r-9lj i)E;(J L'/Ual t 3)r:41

cJl '$jjl :; b' ',L- -Ld.:,r.1 ;ll ..a)Ll;'

.,ull; Ll-rl da

Significant figures fuj,i'f r|e.1f 
'

'9"!r k .l1';r .'= ,.)"t$Jr +;j:Srr iEJll
.5gt j.iirs:lr fult

Displacement a.;ljJ I

.."rj*:rt_r,,rr ee" a jj.iJ

Dimension .r-r.ij I

.'.| . . -.'. ,| '.4.J.Jg 4-rrLr u.5 4rA -Jr !ie,e|.rg

Controlled experiment 
r4bldl rd.r.-J'.:.jJ 

I

.iL,j ,-o .r*lg ;,:," AJ U- .1i;- -xl i: ,'+Jl- ! " -:'
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