
A 
^-^ 

,4 A
,reltd(11 z 1L-,rlfA
\F-!-/Y (v/-*J u
v vw

'qri+!!!ir;dr@$,url;a;*i#is* t u,r;ia-

,P'
..,L

. *.::1 
!.

e%

www.gazanmaths.com



,*i{.!!ri.,Jl;Jbr
MINISIRYOFMUCAIION

il|g6-It-.tf
€Clitt &tlitf , '. ll

a#++tf p3rlrtt r*..3

,dLill g*t;'$t.tahll

Flrtf rlits

EducaUon

a;s3rf t a+.J,rtl aSJr.tli F{ldrt3 a+Jnt tJtJJ ilJJ,i
Vi2t3 sL A.+t ?til9t tIrA garr.rj

a+:*.l+itt a*lal|
F l. \ I -.6 I tfr

M

www.gazanmaths.com



OriginalTitle:

Precalculus @2011
Algebra 2 @2010
By:
John A. Carter, Ph. D

Prof. Gilbert J. Cuevas

Roger Day, Ph. D

GarolE. Malloy, Ph. D

Luajean Bryan

Berchie Holliday, Ed. D

Prof. Viken Hovsepian

Ruth M.Casey

CONSULTANTS
Mathematical Gontent
Prof. Viken HovsePian

GrantA. Fraser, Ph.D

Arthur K. Wayman, Ph.D

Gifted and talented
Shelbi K, Gole

Mathematical FluencY
Robert M. Capraro

Reading and Writing
Releah Cossett Lent

Lynn T. Havens

Graphing Galculator
Ruth M. Casey
Jerry J. Cummins

Test Preperation
Christopher F. Black

Science/Physics
Jane Bray Nelson

Jim Nelson

www.macmillanmh.com

&
r-rl+-al+.!l

€ertilt crJLiJl dlaJl

a+'c++JaJl PC o tl tarr'E

Le tjrlt3 L;tr*lt3 ;.1eill

Li,ldJrjl .k> it *[i .r

{J-a-+Jl alt"rp 6a "r.*.
Ot .rl.- oil"r. p5-lt.+e

ayl.- *il-,o-)4.
*:lr3J J4;.Jt"p r3li

;-1L-.r;t^. -r.-l
c,l4tlq.lta

g3illt;r-9;tt9 *r-Y;tt

iqt ae;.:Jt iu iri.i

www.obeikaneducation.com

FffiErnucauon
English Edition Copyight o 2010 the McGraw-Hill Companies.Inc'
AII rights reserved.

Arabic Edition is published by Obeikan under agreement with
The McGraw-Hill Companies, Inc. @ 2008.

M
.pr . r . .@.j.,r,+t 7<.r 'tr ZIiJF*r lLj+l?.3tl a'+Jl Alit

JLii-u irtS#Jl icarar :a{-r.J'tl L+Jl
.-rrttl /pr..A @ r]u,a*L:l6;a gt t4:.fUil U1

iri!ilr.t|*l.!.Jr9oujj":Jr9i..Jh*:Jr3i*c.$igr,6{JliJJ-J6'J|glJi9lr.1.r54tsy3ir3,:st1,zls\.,t9-,zl-93i..5a91*rut9i9l3t|liu;|u!;rle!1eI
.J,rl!li,,q|-i

www.gazanmaths.com



a{ll"rtf <ii;.i t el:.fi e,i
srJl .(l o-* ;:T 6)it,et;UJt ;sU fJJt#, ffu oiur*,_

6:_2.i;Jl .sh^!l di= L-., c-,){!Jl F* e,,el.rJle ei:LJl ..r;$./
..ll*rliJl ,f_tJj ,t'

r gIAt sb dl{Jdtf tirn d.iir3

t1J,,,'Jrl,ll ;9Zu,,S. ,*gi
Jt ier,^)lr L-:-Jr .r,;-uJr +L'r-, ,(_t.ts Lrr ;r*urr ,b i-iS LJ.a.Jr .s eri.._,)tut rx qrlt rj : -At €l j,jt (;>jLJt cl3s"ty, g-/t {iI :,!r,

ts).entt sb a.b tjAi , (jg
,Jeill LL;- J4,ai ql, Lt" rrh 6si )*" FC #t#, i+, .Jr*;J!.r-;^JtCr, fJyt J.Al Lrd ,fI)lqtltrr4 d .*rq i,J$^Jt+rt eL;_)t2e a*p.rj_;.:L.a,o_e 

e +it.r,o!
Li'": p-ra ri .4-rJJr ;rta" J)t* J" ,J4;)1.:rr[e. i*l ..li#.rJr cj+ t"s ..s;"yr or;-aJrJ Jdl

ayy riJat ,/ k;r irl"{-"yr i.isJ (+t-bJr 
=K d ;:,rylr ,Je.alcJ>r..6:-r a^;e.J)B .r ;L;g.;.:.uiJl o:li:\ilIt- Jl lrll;I".f-_r-U l*+^ lf -r4- € .,J.alll

rg'.ro.ftf r lill3
rru$ j i'ut -rcL; d-e 3;:ucr;$:Jt-!-, ,-,)r!Jr dr,l qrlr o:-rr €lJ ,-rr,a.t^*;T 

rp.rJr p-r+
:.5^ 8)J'.i ,tlrb;- 

'rt{l &nl e*-etJ!.r,r ..ft, #
.or+y aslil upj ,-r*ll )- q)1.:l-1la^Jl \t; ArjiJ5Jgrf

1*'s ca;is iL'j1J L*slr -r-;s LwT ;,,is cr,l.rJr cr--r$ ,o;"s ,)g.LJJ.:t-.$, pi.i, ,s-,*u.r:rl

gL*JJ +?lil:"ip.r+ L.5.s,,JJt LyrJ d\]tcrj,_^Jl
. -, )ll, | .: tg*" .* .rt.r, I .' l.r,oi r3;>; ec a.:_s tl;;U J4-a4r gg.rill

c+6!, r'^tiJj -,)tttl ./t*i-l 6b ,Jrs'klJ d*JJ tip, J^;or-ks.e*-,rJr r;rJ .>vis,piol ,r€ri:rr
...: !et^l | 4"., hJ a=JT JlJ I e *J c r_;.rJ I,oj ;"ii"f f .: l1 t"6^J I

.rr;LJlr iu"!t A il;;,otit-! ,-rt ,-F../ #Jtr.rc LJ

"tb'y1 4+Jt*J oUi; .(,r,L;Jl, ,*_#l:,r.4#Jl) -r>tLll f-y_l a4*'mtff':*
.._r){.tjl .g_rJ .: L3,r-=Jl9lfu cr4J-uj r+l+:" ,jt"-r ,ga-k^ | )-*-oi ;'r;r cr:L.L^Jr3 ir^L^tr Ljy,, #Jr u^ r,; ,! .:;,

.fetJL, ,l:l )r-f^&L*l c,2rill

www.gazanmaths.com



ilt6a;dl

8A... 5!t'aitlJ'L;'

SC.... " ' 'a{brlt3Pr3Eltt

..... Falr;l|ejej8D. .

8E'"' "'etsl'-.,Jl ,itutl

9..... ".'s(l|.aa$aid4:tl

l0 .. - - " &l'+'Jr eulc. 5'l

19.... e3l'bIl lt;sttd|atleail 5.2

26 " ' a'lil'rll g'-litl 5-t

,4 .,.. . .Jr€.aJl '-&tlrc-l

55-.- ----.rtr.rlrg))|iJtrt':iltealea'il 5'4

4l ... ...-euiitl eslg;,tt|gli!;3lfrer.-v:trgafl'rtlg'-;atl 
5-5

46.... ...., ar?t-1'.J|g lrlJ.tJlstdr

5l ,,., 'gl''iltJtJ:;t

5lA"' """ilt+l?rr6'*L

aJSFIf rl'rc,} lg A#taZIl iltadtl't-y I

524...

52c. . .
a;tlaltS Pr3ijlt

52D. . .
F*triJt e'gi

52E...
gal.r))t 6i3^.tl

6 clr-lU aj*iJl

54....... a*+;tl a!3l.b}r 6-l

6l

70

8l

ii:{rlglt a13.1s+'rtr stsnt$a++;tl 6J'Ell 6'2

1il3r;r a-t-.iJ3 erS'5tr rt're$ 6-5

atat-F4tt3 a4b'rl | lhlr

JaltlJtdtl

854...
;,lal?Il Srrl.

www.gazanmaths.com



,lJac-yl-g JL{:r}f
864... ....7dt€irrJ.t i.
86C... ....a{brJr3pr3nilr
86D... ,r4rlrgrr*i
86E... ....srtr_.;ilddrdl
87 " " " ' ' '7cl€'a8::r'itl
88 ... ..... -r.^)l.rgrzt-.-dtsz,J#-J+jrt8ub.t t T-l
9t . . . . - 6le|,irJr dtut4Jr p;E3 ,l{3kft AeJt.r.- E 7-l nE
94 ... . - -. errslrddr,,irr 7-z
99 .. . .. -.&r+nrtt ctt :>:ft 7-t
f 05 ,,. . J,/al1, .. -c.r_rl.l;.l

|04 . . . &tkJ,.:r i,t Jis:rt3dtr.j,yr l-4
lf0"' .....s.{+trer'!dtr 7-t
t t 5 . . . a\jltte g.t-;{! alguirt .JsJt J...G Z-S *r,
I 16 - - . . .3*.lrl c,ri or.rjJntr 7-G
122... ... a.atJnUa.eb.rttcl.rr

127 ... .dla.irrJL:il
1274. . 6l+t+)rr dirrr.

&li:t}fg &bkitf
1284.. .... s.'€irrJ.b;.
128C.. ...a.1rrdr3pr3E:tr

128D. . 6jr;rrcJuj
128E.. ... (r/,aLr9tduir.Jl

129... ....8db.alrai*:rl
150... -.$q.,ogrgrr_p.r:t 8-l
159"' 'ri:++ogg:rrer* 8'2
149... a,erd+,1i1+rta&brt.r"'.8 8-2.l,is-r
150... ...."aa1,.Jta^,_)...tUst,uir 8-!
156.,, .t41 ,2. 1.6)tr:,Ll

t57... ... &|jiia.rr A-4

165 . . . ltrs;t\arbbl c.a3 aru.tr 8-i
175 . .. . &rsitt3J.ati:irt ea+aurtar.Jijlr 8-6
180... .... z-:-r_ptr3 lzb.rlrcldrr

' rt-'etl Jl /'::-l

dttrt+It dqf.

www.gazanmaths.com



T -_r d.€' (4) / un-- (5) /
4'lildtl liJ'r.ilt s3r.b}l gifuil (,lAb;.tl &l.d.tf eue (i!i"f

iJ{<+a.J c?lildl s.}.ajl:tdl o

. L.$i+ tu-JljJ I .t+*! eP 4Jl.':-li
.-*1 .* lri-e &-aar rl31l r

sl &t<tJt Jl1'Jc c,li.|rJleb*l '
.(o!,i teton.!,cila-Jl 6iP-dt

.;.s3Jlu<+ie Jt ri-tJ d*ieJlfuliS o

Jll.istr Crl{.i.cJl ,rle &t,t *'r1 t1r-1 '
li' -.c^ lal.cdg {e,.,J I up!a.

ta:,$2a sJ!1-:..J1 d+l*i r
.LJ+.tr!r:+ll

.8l+?.i.Jlslc a+i+4l.l qJJl,,,, ilt o

&t.ralt

.irl.rrln+l I Okai.Jl rarli,l.tJf s. -XaJl

3li'&Jl r4:i'c L:'-''
.!5 l3J r;.rr3J I ari"c .aEal.rtl I iJJiaJ I

,#
.fu | d:rl AlaiS rful.qJl ?Ja'ai ra+idl

ot2iJl rj3rlalf ral*iJl .r.,4l43tl ebt)l
Crk+:.Jl rO:FrJ I oQi*l r.rrr;J I

irt{d!.J |,ltitS:;l I olaael I rtu--;l3icJ I

rdr|i-c!l 5.rc,l3 r?l,axJl rilL,,Sbi+ll

q;2,b!l ari.ctl,g)taJl gjljrit ;'rc15

.i.utr:J I O$..PJ | .{:,qSJ'.J I

z+.,u"tl dilr-1irll

(tt),r ;r.r;,r&)*riJ f5

(6) ,f , irr--rtnlllelliS o

GE@(D
(5) cr,lptdtllr1lS o

CD(D(D
. (4).f ,ipJlriJleES r

GDCECD
!gJ.gl J5!ta.

a*ii!3tJl lJ*.Kll lg3Jrt!g; tuJ.r, o'.,-rr d(lditd.iiitf

(30, 33) gr 120, 23,251 ,r (15, 18) u.c p4;rt Ur::

dt*.Jlng@ ,6F

c,l{+:.Jl 5 dllailf

'JJ:*.J|6UP@ 63;*11193r@

www.gazanmaths.com



1. - (t9)

)V;'/tt dre!+i.tt gal+yf iiJsitfJ Clitdtt HJyitl f t+ll d)ut I eLi,ht tgl &t+?j.rl

.er.' :tlcF t <j+r ar__rtjJtj rga3;a:rJ,rJ;l.rJlrl>ajlrlrul o
. u++!l_, Ot-LsJl :$,11 J alt s: ...tJ rolar:dt ,r.o$jJt g..rbjt rLxt o

. : ln* I o3:!Ut |,r3 t.s f, | ptli:J t rr3 c,t<rrj.J tj J.t-a:J I rj**.j .
s,3).UJl el'b;jl oA !/c ol+tsjlc tJ.?b,13-J,taoe;:rJtip.*+':Jt r

.JL.:,f I

q+lq.iJl u.J'.atl

CfgsrtA_ jtrr:,r

ei}{ill(#li-ll,:',r,' rl

rtr'lr Os>lif toLt3t.r+*| pUAl

JJ*.<,t1
t

{:'dJl

':^iJ-.J| 93>lLl|

(8) .r ,ip;lr:Jl9ES o

CD(9(D
(7) ,r , ip_';LdJlr1l5 r

GD(D(E

ultleJl ?rtr:r"l ptlAi r

(43, 4sl o- (37, 38, a0) rr

B olatuJr sdL-itl

www.gazanmaths.com



(9) .J€ ,.J,atiJl ij.-,a$ al46iJl(9) ga,aaltrJl&la;c

llil.J.i,JlJ.G!- la+n
lJt.|J|Ca:J"'ls'Jl ':,lJ$f t9 g.o[i.,cf t Ze2t2t

,rr+44 cF d;j
l{l'Jl J{S.a:Jl c,bt4A .)31@

": dli a'?lJr

a,3lal ili-.i- 
;.*

pr-jr;:Jt ,(a igl;.Jt)

www.obeikaneducation.com gld t a-lu-j

sJtLrlul:s

s$LrlslfS

+tl.Jl!Jl5
prslt;l!s

Ffreft d+ls

pfaf t.!fs

FdlqiJl4;-9,r

qJPc'ltotgtjrlt 6;9;
www. obeikaneducation.com glfrrt ;-ll,-j

plaltgtjr

FfxJt gps

(5a),f rJ,a.all' :' -r;-'JL:;l
Ga)g. ra+Jball&lair

(45 - 50) u.o r: r? !'at b Z-l;.tJ | .$r
www.obeikaneducation.com eegrf t ;ttfj

r 5 lLa;lJ at+l-.;..Jl3 ?rl-z.tllJdJ:

( 46-50 ) u'a

(51),r rlta;ilJqdtl

www.obeikaneducation.com gSodt ;rtj

(51 ) rf .aalb4Jl&Li.

www.obeikaneducation.com gifrlt ;-)t-j
www.obeikaneducation.com gl+cJ t ;tL-j

':,k+:..J| 5 diaAll I

www.gazanmaths.com



@,t^, gi,.tf &UE

il!;.:t+a.;" G 1*"l o^,,l Clb_,F!:XUt .r1e3,".*., ejlS
.:ta.n:JlC"+, itJ.'pJl € t-, ,f f *d ." Jt a u",-e 3.rAl.t*+*;-l

;rrU JJad^d fJtl g.+Jt J&iJ (+j qJ f Jb1e".;;
. (e-1lJ | ;.r-c 6) J3'! t 4d.Jl 4it-€j eL;,; Jts ; UJ I a4.Jl ayt, ;Li: ga s
ote.;lJ Jl$" r t?=:) i r-Jl.rV s ;.,L*, ;La," J t^d." | -,1!Jl -ilS

.rLe3."*" Jl?llt d.'*,1, UlA> dlt gr:Jt.7>tLlt ,re d,iLa_Jt
::,t^i tlJS ,f l* i,t5 _,)i-ul

1 cm :3 km _L;ll
l --+ uf '/.y^y

alb*c*d+e= b+a+e+d+c

il4',',3i .gl r.:ta*:.Jl g* .r:.e e -*.-;ll ;l pg -,>tUtt,k.*
oja a.i c,.^7.gjJl ,-;r:Jl ,f rloJlur+ l+J.r*.t9S3.:la3r.Jl g..7

..rt<.*:.Jl

CD@@illJgi"l.'ctt63c.r

"r-i -;1 e..p 4:ird ,>Gr *,J!::,{!.lf [jl rirtra:ieit r]j.r,j.t
C Cr<+.J t &i^ .,l EJ | + tlJ |,J:.i d .;"<+; i,jt.r-) I ;-,ral I -.,)rt!
,gut.ttt ?Al eJhJt=tt^t11"4,; cjt.r--)t,gy*Jt € .pt yj

eU C g-Jtire"aJl drtij ,*i .) gi;,.r"t*" Ui5 li!L, J,i.-:,J idr:{r}:4Jt

.,,.I-t.tlt ?Al

jl.u)IItlill6ir; J'"e -,y.LJl.:b_p+, JI+t| qrxsJArr !u,.t :.rl
f<"lJ.=^Ut 1*t 

r,)J+.^Jt 
-01 

,t;JJt r"a)|,>Vr; Jt {-t .tt*lt ;XJt
Ji^:J rir U e'J4ll*;4 crle ."1,-cjl t+Jl-a ll OW'yt .q.r*;

.C..L*J| Sjl_t-.$.:t ,. *;illJi"iijl dbf JL".:_ lj t6i*

@,r-. Ui.tf &Jr

,to!:Yl J! +lt .F-.+ .rjr rd*!i &* dty #_')lt a,,31"^J]t qitt ;r,
C q.r_rlt*;ta-Jtrer L :;-yt J6St CrLt,-i 

(. ;."4JtJrl, Cr f*?.rJr*i &.1u 6j.r*JteJ"alt d\ ,* $-lt.'J;:a:K.*. aL*! grl.,;lt -q.r,;
,J.c.,.tit+Jl -iT Jr cirJyl ,ri e,,-Jt -,),t!Jt Jt+tt .4ir1t o,.:!hJt
.i^.Je 

"+;li:1.i'L..'.J 4ll: .-f t" JL"-:-IJ ..9i1t :"sl9<Jl uI Al
.:"slrnl

8D c,kr:.Jt 5 drdl

www.gazanmaths.com



dll.",:.rf eUca O
!l*;Jai; U 4{*:. i-.,r:*. i"-Urr 6'"r- 4d'Jl J*"t ars'"i

all-r, i-Li; g.it5li!,r-Fll ebil .,i 4d^Jl d.9<,J .i,-ttlj iLl-,
..uri,.1.*,Jt .,i LJ J-pll iL;: 4

1cm=5ft/s 'cr"t1.art

,r*,".i.r.-te 4+:" i,1-FJ C* -51:1 W g"",i<.i
.r.rtSr," r a*:Jl t€J.'a*,. *Jt .rta;:Jl .r*-l ';',l*4"J1

eLt, Ji;/n c-.ry b 4*:^Jl ,'-Jl c b 3 a ;ia.:*Jl iLa"" ria'1)

.a a*iJlqW iti; g efl4

\^/ \./
.a + b r^.'11,ill l! n :Jl 4 it4-Jl Jtli

c3a a*iJl J..-Jl 4ly.i> te € ^4.Jl -'rb dlJj5 ;S-J
Ll .o$l ,f ,!ta a*:^Jl JJt Ju,l 3 ,JP lb.b ()l

a s.iJl JJL Jttl 3 AJ1bli4-:, frU c -3a a7:^Jl 
"|*:J

.4rt?il 
"l'+

"- 
3" , , -3"

-d.rl.dlalaAl

5 .Jahtt di6 L

Jil+tl,1. ag). illi &{ilJr.

, b € it ,4)t--::5 : :" rt :; rZ :
.c,rii

.3 x 3 ;;Jl tfs c2 x 2 a;)l 6,>U3;ua'^Jl'rl'r't*"':l'n!'

.(.*t fu.r:^ ta]5.9..rt-64.:^Jl .rtc 'r$"'Jl 'lr7! '
.;.t,t :^Jl t+F:, t!'rtaa"L:t J^t'*' '

.;brl ,raz':" JL"':-! # dSlF 4+:^Jl il;S '
. t".6;:.t tJlrl rt-s) ralt^.:-l9 J.{#.J,JtlJl :-'''Jl't+=:!'

'A '* ,* +u -Li*':L1! '
. ,li)ll..P Ld,:^ll ela.n:^Jl ,rle g$Jl 'lrry! '

i,rlrlr .=*ta-,)t :Al:.}ilJl*./1'teq! '
.el,;;tljL{+t

.'f..i-eJl *g C.!-Jf A\* a+--e g->\;11 Ctl-t- i-L-:ta'1! '

5 Jl.aift -rr1 t

d.tf:llJ d,'Ldll r'rLsa'l r lilc'I I

.i *to t+l+ir .iiJL(lJl a-r.r*Jlr rsrJl'l.r'l{;f, '

i$i.Jl b-*,'Jtll r;{-?':.Jl aerJl h-jr' Or'fe"" 
.*i.fa '

.L-4.4,-9 (ii!'=Ul

&k+:..J| 5 d/-!tl 8E

www.gazanmaths.com



st+l'f e,3)titt ,t;,tttd ak".:.tr (& *3r.r+-z-r -':-d-.".ir;3;.*d.i ' e
: .,;'! t-. rult ;>UJt .rtjl"r-)t lur rrq

.X,!,Z1jl.x.,Jl o

.ed *i 6aL,;1".i .
.(x,y,z) i:iJ^Jt:t.rplt d ?-rj\ "U;tf e;&ajJt ,y*
: rlli c'[^eiil € P A(x t, A t, z 1), B(x 2, ! 2, z 2) \- .;tS l.l!

:,iit-ijt ;ai e, B i*illrrc aiLJt .

aB : \l @z - *r)2 + (az - A)2 + (r, _ 
"r),

Ul. ./ AB- -;4*it i; .r[^jl.r-l .

.m(*'!" ,!t+ ,a+)
, (x 1, y 1, z1) d cf t#Jl ( jl ea'.aJl ijl.u) | 6)rpJl

.4lt+i.L,i! (rr,Ar,r1y,>
iL;.gjjlcfpl f Cejl J'AB ap*JJajt"r=)l ;):dl

9,. A(x r, y r, z) *t+ iLi;3 B(x,r, y z, z z) *V
M= (*z - xvyz - !1,22 - z1l

*'"* € ,(x, y) Sr4l ^'::ll Ji 4dJ a:.ih-)l 614l
(J €..r_151L.r:r OP ,r-J4l aa,Jlrr yeJ 6;1
.-ll x y>ll 6- ;_tr.a^)l 0 \JlJl,.*3 .'ft"i

.  +.Jl ot-7il :J>; Cl €, ( ;-€-d.J I i,"-rlj ! a*:J le

( jl e J-151 Y t-"tp AB a*:^lJ ijt.r-)t;.,:.ejl.rtn)
:a*l*r aita *U,,, lr-!Jr"d-l ,.rt rJl

.E:(x2-x1,lz-Ai
.lAB l: \,1 g, - *r), + (Az _ !r), y BJ-p

A(xr, yr) x2-

s,LAhlteE dlk+i.lt eat+J:f r r,r.-yitl3 efi,t,$t -.+:tt S
J.+.dJ.,J;t"rlt ?At.i;

;_r4l Jre J . 
Ul € a: (a1,a2,ar) ,b _ (br,b2,%)

.a.b: arbr+arbr+arb,

ir*+:.jl crls c0.geL* d,.#J,,J.rlJl ,J. J.2Jl .jt5lj!
'1a 

el ,;:ll € ^,b J.6+JJ.=+ta"Yf ?A|.LJIJ,L:,
y 6 : (a rb s - a rU r) i - (o rb u 

_ o sb r) j + (a rb, _ a rU r)t<
. a : ari + ari + ark,b : bi I bri + brk,z._

CL- a-L- ,F-- 'L.a;tt cp ir.{dJ Ct+.;ll u.*iJl-21-rir
'at' cx-rvt+:' i,,r.*[j Jtdd.Jlrp-- g;-tll1X;"Yf q:l*

r:-i59 cir>ly aL;t ;.rta;:" iJlJ.:h, -tli.; c.Adl li!
.-iJ-i ii) i JKiJ t{J!t ci.il:i, .r!j-_ 

",s 
go, .rt64:Jf

.,i)tlJl.*t rJl u Atrle ,h"*y TjL-,jjtrJ;JJt-+:^
. CtL)l C jl -t- C-+.- ii)UJl .r ta7:JJ

.rI" crB rJo C =.Als 
oCFls(C.+Jt .r$"r ct!

rl3Kp c.:G...c^a.J1.J, kJ "!UJl .:l=l.Jl c.l;.f,k-S.Jl
.t{r.-. L{:" JSdU

. i, j e:or)l,j+:" JL".!q *L; utt; g ai + bi eq. tl eU

ditdtt e.r._r..:ltl

)-e a : (ot, oz), b : (bt,br) ;rp -.- J),rtrlJl ?Al j.;
!+e+:"J .sLt.rlt ?AteU: . 

" 
.b :irb, + arbr;)Al

.tl.a 
";r)&J.a

ir.{"}:.Jl .-r!i .0;a ir.{+:J.Ftlf -,AlgU cr$:liJ

.qrl"uL:"

.v C)l-r-4+:" ;la v q:Jl .rl,e u a5:Jl Li.*03

J,-;.IJI -,L->-, c;j rta.,_) r.rta.niJl tjt_ JLd.,ldrS-J
.e $ ,'c;l:Jl

8F c,t+f-$l 5 dl.aitl
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d,lahll

C.rJl
J;,-.3 L; L. Jt^-:-l ./)\lJl ,-J"

.;plgl3 U Jb J* j.:taa:Jt

ila* J,"J*i +tl JS J!.-l-bl '
l!! c,.--e) oV s e s 6 7 o$lj ic 2*

Css6m/sAeJ- lL'!l JLF:
k-F i-yl;: .30m/s b* e)l

''=P'!l ez}"

Jf f+t+.; Lt;S -')'\-LJl J! '-LLl '
li! g.JI 5-,.- ola.;13 'ey''J-'a>*

.glJlrrlj rlj

e*.a g #-:Jl 1*hJ! 
.-M '

l,-lJrl JL"-:-! #Jt:r"ij
.30",40",50",60",70"

i^.t*. ,J.a;nl ,>l>r;" 9"r; 'atrrirtt
rglt.rtrult

e,Pv.;r*J sl 3o ;;'lr';-;r
.rt-lYl 1;1:Jl jl.u-)l qtu-Jl

ci3rc,rt5;1 ;-1 SY,> p: li! : Ju"

&JJl qfi xY ,a:."^)l.P';;rtlt ':;;
'Jr"it

./ e;ill ,f :1dl$:'i litJ :JlP

d)\<& dulJl JlJFl lxy ,5i:.")l
LA 4r,J1 oe1'l Au*' a*b

.Y "x tsllsJl

Aa+l'".6*G

,uV e ls i,y'aa:-r-6,1j .,Jel j,Jl-.r 1'- 
;J.? iztsla 

'fslF t*"tt'rl'r'e)l ''b 
u>tllt g:*

r{jlJu:-l il:s r6iJ!+!13 o!1Ll c',rl':re''e rl$1 .r s'vll *'i>'t' iitLl^J t;;KJl ..:,i,ll d'ttil
.cr,:Jl ,*..rn ,lJi.i k*ilJ er!!3 r"*p 6,x *t'3 ct-6:'e !t?)l Jllrt"ra d Cl

&k+:,cJl 5 d'zill 8
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5 d,'ahlt Ai4ptl

aatb{tl
LL;- r 6ll rt+;Y I 6rl,i J,.,:-t
+l'.j .J,, e,b-rpL*J r.U:i ilUJt
.t-el-*; [J . :.*t:Jl +Jt*Jl 6 y
Jte LLt;l e" e...1i!" ;JtJl
cL.Jt^JJ .f tll c5-#l {r*;

.5pJKJrrt.", y'*b

r dlbL>l

{r,(-+, -s) tr

{d,(-u,-Z) @

B=33",C=19",c=4.0 (10

.J,.ta:t ) (tt

B = 39",C = 50o, c = 23-0 (12

dLrfs_;i+lf Lt2ty

('3lJr)|l duiqrt (.a altsrl Ajiti
(Distance Formula in the Coordinate plane)

,no A(xy y1), B(xr, y) ,s.azz:.! ldi aiu.Jr

AB=\fur4*1rr*rY
(trigonometric ratio) adi.tt "a-?l

.ar-_rtjjt FJtail ,.di..Jt C !:J; oJJl, !{+ {]Jt-aj a.gj

Lrla!, a1lu:.Jl Jbdl
(trigonometric functions of angels)

P ( x, y ) f, L : : t I eijj?v\'as t g,b g t ; za t- r4 \rtJ O Jst)
/ rla*!usaj r- uAt:ra ar-tai Jt rt...Lf .kll{!t et- cJ.
: rl r I Jl ! :.-.L (J!- Jr al..aj eJ! P abalt d4 anl4j t)

1^t - | e LrgbJt csll Z=dJi4Jt Jt-9J I OJsiJ ., = tfil/
,grti LS

sin 0:!
tan0-!,x{o
sec0:!,x{.0

cos0-L

csc0=!,v*ov'" '

cot0=L,v *0v"'

z, (-|, +) u

u,(-u, +) e

(Law of Cosines) ptr:tt e.3E? gtE
ril_rjjr&l;j a, U c,V!*i diu AABC 3>ui cas rir

irjsi -d.^31f c,tEy.Jt Jln .!+rjrijt et A, B , c ]wv)t,3t.

a2=b2+c2-2bccosA
b2=a2+c2-2accosB
c2=a2+b2-2abcosC

(DCD

9.6:-l;.:'ttild L€- J5,J" JU" +,l53 e6r;lyJloQFJ! 
""JU J"r -,)i!JtJlJ.tt ajti

.,J4il1-,F Y e,">l2e 4-:5 Ut",{."y t, l-2.;lJ

L{i3.J>|LJl,.a+ ir^ri
l+.3: o/o25 1'Jc .rr_j; A

.aL'fr6r
:si r.r){leJla.?lJ.i

:-t^a j9b rlal!
6$uftt bz4!At@

.t_r.t*ig .,3l.s!tl
tQirc'il..c Oljl.r+l

d rroe.Jt Jb-t\j
.tu_jtjjtFJLail 'rli.Jl

.,..ricJtJrJ

www.obeikaneduotion.com il9.Jl 6Jtrj

d 9>4t"f tr.:.f lr-ti
.aJ'L'Jl O'. t+,r;: o/o5O

F4J,F{.3tleii + ,-g
.!t$il ij?Yc ?L.t'.i

wwriv.obeikaneduotion.rom

nl r rt^: rJl &. .r5'tiU 6,!4r eilja r rl.frirll craf.l;?.j
.a;iLJl

:dil HJ*JI JLt;Jt il:-i 6. ..+i

rvww.obeikaneducalion.com g r-]| sb a At 2,t a, #1 a t t. .i

i!; *J"u! -u.;I 

'..t 

,a.--Yt lti;Jl ;r 6-rj uf5;1 6LJt _r.1el

.JiUl .Jijl (l -4 l.6+ il€lrll : r::'*'Jl i,leiJl g ;'
(-s,3), (-s,8) (2 (1,4),(-2,4) (r

(-4, -1), (-5, -8) (4 (2, _e), (_3, _7) ('

.r"i:tI AeuE"- 4!"-r-"'y ;xLjr+rl

1Btu

36.-t 4.0

dK l;! .'ti,iJl .! jtL.'t9 *Ic,9_;r: rr:f C.t$1, OCq (g
."4 .r"*j t<] J{ ..L--,, J)r-r.:, j-l* 6r, CSUI

,r1a-"-,35ft i4;.Jr j- AL_JIJ .J;rlt Ct_ J,
,JS JrL -,+;U , 40'J;rYtr j^H1 JJ y Jd ;,3lJt ;rlj

22.8 ft .;p ;. 17.r;1 Sy ;r,t4t ;"

I'.t 
rip ,;<,1 ;1J,-L L, J-E- . K ;;<Jt Jrt^Jt,++ qrl

-1l rl1 gu;tlr Jr rt; r:;,,. f + _r-) " __sui r or
_ 

.+1r -;i ,t1 t teJr .:,Ltjr lcry Jr,
,:,lalt ,Ji;t (10-12

t,ri:1,#7,i^:",':i,

(7(8

| ,1'-;ls ar*€I 5 dlahtl
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+l:;4.5.*i.ltr:cazr>li!:'r;*i,iJ<Jl .J:"{t1;ilt c,!.<t U;EJl.;4tit4 nk+.].Jl

;rJ- )e"j iotajl3 ylrir ld d:.5,r# q?dJl 4.<Jl l"i .la-U -ei a-.531r1$" .ll:.rJl l.u J4e '(o1:&)
.i.6n- qJ.,3l dU l1 ,l4Sr- o\i$ ijtJlitf )lr;'j:;r )\5.p; ti3,-7 r"lltJ i{--:Jl ;Fl

ilt€;4tt eAAraA
lntroduction to Vectors

? ltgcJ

;-\' ub lrnl ;;;;.t^;;"a--:l 4-LJ1 iJJl*Jl r.":;
dJ:i1-e .la-Sr:.I?.jlJ rt+t -t!; Flbt- ki" i,J"l9t

.ti.;-.-j;.r-tr 4rJ Jr-d-t JJUI J,i^ ar" Js drr

aaa:rft Ak Stl +.lt'3

t,}W ,f 4 (q:-r,Jl) q{Lall c,t.(Jl3 ca{-:-Jl .>lrn$l:L

.L5 mi/h irr4 v.r$.r-r (a

+tr to5 :rll .r^ ,)!, UJ t.leil l-d ;r , 15 mi / h..a i+ i:"<Jl .-.d ,i L1

.ufl cb.j! 75 m/min ir.,,* a:" Jt Jte te;; F, $
.i+?& LJ +.€j 

UJ r+l tig;t-e o 75 m/min -r i$,JdJl iel .,i L-

. 20km lrrJi itL- iJtir ci.Li (c

.+tr 4*5 irt*Jl .-r,^ Jp UJ l.r2;f Q ,.J: .20km.a;g; ;:"<Jl .id ji L-

. , 'JL.4ZUAZa'3
: ;;L t", JS .,i (q:-r*ll) q..ljJl .:,!Jll3 , a€*:"Jl .,L"lJl :i-

;.€+:" iJ .-J"Jl .e,..1 .l-rt 15' ".r-rl;3 
. 60 mi / h t4- 4V r-; (l A

z4+44 .I2.5mi/h'vtaJ;-1l J!r: ird)b!j"^ (lB

+1* 4rS .40 N Larun;1;1 iaJj" J.;l i) (lC 
l

."l+i)l1 JUiJI ;r k A e- 01,'o<..:.'*z*:.L:, r1 .'-u, t tJl J::j *
B i,-t+:Jl i.EjJ .A ilrJl i.Lij t-d s:Jl i.6+Jl ;.^ri:Jl i^llJl rrL+Jl ;$Jt ,J--r' 

. a 3id' t\E ySu ^r'Stttd yp

t:+s .4\ill galt r) af"-eal 'l!i iJ#rll ;'H:.4 r;;Jt ;1tr';ta; c^tts li!

.( r 2y^"JJ.--+;Jl .l"i!l) J!'il .ta.;'il g. t'€t-.i Jl t3lJt na:eJl cbJl ;r
. 35'34 a a*Jl ol2jl :)\:-i

r-Jl .rF ol5 l!! ,,1-etnJl J<-t^Jl og 
i.:4:*J1 i"-tnl Jrt .Li;.-.tf ,tp ui

,5rL^:' lal y)\l y-)-: c a eiJl JJ'! dp '1 cm : 5 ftls:*
.73 ft/ s 

'12.6 
x 5

g#w
oti.tiCl9le.tloJ-la9

.,".t..JtLl-gF

t)AVJt)g

o! ilrsjt d;_ J,?i .

u!ln;.. Jt4,i-Lt c,l{ai.J I

. r1....';a rau-g,n-.r,rr
dr:rsJr ejl bJldl d!5i .

.U+sl'r.Jl

oJ4 
-1.!a.qlai c!3td J'l '

.c,t{.ir.J !

rgt'igsd$$
a3rial t a5<f t

vector quanti$
lil4Jl2l4i!

initial point
-{!:Jt:u:"

terminal point

e-l1;lt g.iit
standard position

olaitl
direction

(-rl.r;..J1) J3laJl
magnitude

.r..,!l c$::ll
quadrant bearing

s+'jaijl ,liiJl
true bearing

-o-jtgdl olaaieJt

Parallel vectors

?Jlls:4ll&$idl
equivalent vectors

crr.-<lr:+ll Ok+:dl
opposite vectors

-rlell

resultant
C.tj*ll;eLt

triangle method

etatl r5jl9!. 6&trt

parallelogram method

dLiarl aaiajl
zero vector

c,l{'oJl
components

6s|4rssJ#l

rectangular comPonenls

www.obeikaneducation.com

ora.i"rr 5.1..11 1O

jri.itl ZJ3-'i

."f l!LJ" 6jji6Jt -.rY.bjlJl.+l
,sJbt9

eu*i JUIJI dl+Jl L, 6; qr, ttL'
;fJl'as r' f ;r(l gf +r.dJ LtJ!

.Wf ol-nilj ct,gr*; -ta

?ra a;\.Ji+: y"ur*" rrl '
,s -*i,l,,I;Jl iirlrl Lr, fr, ;j;

JLLTU| uW p-rl..p*JJ
.;rKJl ".r:e -';:-' c;iJt Cll

Irl
f -,*.i1, .r5i iJ,i.:;Fl q-JltL '

Vp f)1:l<s tl-l t,1jl
. ofl

(*iJlt J+fJ3l
5-l ssJ.ltl dl+ t'

..,L"- JL'-t e^bJlJ'-
- lrla ll.9Wl

5-l s.,r.rtt

st-$d.Jl ,rle .:!.Jl ,lr>l '
klj;l.g-Jl.r!+ Jt ,:-U

.fu,-
#y JL4dJljJ; .

'Jir'tJl
..)t6ad.Jl sl, ".;.-l^i 

"l5t*" 
J- '

5-l .r--l.rJl .tr1 tr

.:>+Jl,l -rL s.rta-*Jl 
"!-.;r-d" ;,"r+Jl

.6brls{-+:, JLd:"'t 4d'Jl i,Us

B

1cm-5ft/sec

(15).rp,Jrltgoii o(15) .p p1tr:Jtg_jr:: o(18)crp.Jr:ltg_ji: .

(4),r .

&t<+:.cjl sdl4itl 10
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ijl{"i.tl
q.1u.Jl.r!"il;*; AS #-t drti.tl
.fu-rr^ 4+:.Jl J":^J a.;S 6rJ2,St:atl

,*ad, ila-a rta--J ;'yJ ;rj"l ,St:.tt
.tJJ:.o

,rlr .:!.Jt 
"l )>l ;s;5.# + .1,:.f t

..:t*a.:Jl

eir-JS:tl rcr-.fitt !
Jn ".1[+ b" 6;;".:Lu.ri J,"&t
-,)tlJlf.6r 4;J" i/ "/*.rU 

tJU" Js
.f-aUJJ

.r!^itj 6;-€-F.Jl .:!.(1 rL
.7

:.,;! t-,p j (ar:r,Jl) +L,aJl

eo-p.(3 if :-) ?-ra- (a

.yJ, JL".i "ta;L 60 milh
a-i,4Jt

, *r\ , "J 
6 5.--e) , [-r; (b

?'v9

+W .110 mi/h;-or*

100m ijL-.-r) ;,Sr1 (c

.-.i,q{.P 'Jt&

oo. fJ il;ttep* J,",i-l
s5l3 c41l.rl""$la/ J(.l

:alt--rf5 J y)l eV
.rtQl U,ta-. a;)A

L;l; 10N LaJU.i" ;ro v (a

61;;Jt df 30" L6-$

S70'W "tai! z :25m/s

.025'olaJL t: L0 milh

et ,$lt1;3t. ggnJl ot2u)l ;,--rlj JL{,-t r;?i.-:Jt ,ta;l ;rr.":lt ;K-3
i et, >U.; .(-. r;+ - JLj !t) u-'! t LAI u ; tl re' 90' I 0' ;- 4lq;t .,,"tj

. S 35' E - iCr,.? t+lt i ;-35" 4 .r:r+-Jr .$f l ; v <5..iJ olrll ola;Y l

liJ, &!Jr ?.tW ( a,rt;lt -tl c-.- . iri.iijlct^il| irlj Jt"et j<- tJ
;,rt; :L- 6:lt .qJ)r ..<j >i:; ,ruri i>tr ;^i^.lr ot^j)r .r.ujJ .JLJI j.

.025' t_*dl Je uiiJl .t"';)l J!"-:-L ;rLJl o;Lap g Jt-Jl ,a 25' k-F

t,.iaertl r[;itl a{rtj
13t! :.-Jlj rliS sl".i rll

nljsr, {ti.;-" F! ,ttfui
rJlj t<J!f .riLa! a{.|+il

tu-Jlj 5,U...i .r-inb rf.iI
aA:.! (|.a.eJlolaiJl

9A JJI+C | IJKaJ | 9f v

-H=Jd.!,r.Jrti!s.J &'Ltl
,Lf Ji ,agLd 4-:.Jl

c"rl!P,. r:5.a3,f 9i

Ji..J t 4jjr. arF .a.r

'._--*::_":,,

,(z sPr6/ | Ctti.Jl) a+Lr!

q4Jj.6 d+.j.lt (.rrn i

: iJu ;fs oi r-Jr tV 4t :.i;-!r .rr5lr ;," j< * f ) ti);r e e )* ).,:-l
.030"cb.iL a=2Oltls (a

A*W ()tt. 1cm:10 ft/s f-)t 
"".t+. 

J.--t
:.rt&.1+;!y cJLJI ;,30' \-U i,3l;2cmri .20 + 10

.irLJl

.siil| .U"-!l c' 140" ta-lj i-el7 r v = 75 N (b

d*W 9-.,'lr . 1 cm = 25 N s-Jl ;r.tJ" j^*r
g 140'k-t.; ;,.3l;j .o-!iJl g-rJl ;Scm e\ ,75 + 25

. r11+.jJ.-4jJl .$)l

(b

G

. S50'Wcl*L tz=30 mi/h (c

djbQ f)tt, 1 in : 20 mi / h 7)t 6W "1"'tt. -yall +rr ola;t 60' ta-t"i ;pl; o 36 = lQ = 1.5in

'*ezg@
:;Jr>qls q9|1Prl d.l+-51r,!1r .rr.nKlr ;* jn *fj rifi;,r6r.LrJfsi-l

.)!t?)l 6^L P;t (24-C .065".I.7;t ,t=20ft/s (2A

. S 25'E o$iL c u = 15 milh (2B

.s&ttr.le.'ll e 80' ta-tj L;l; (m = 60N (2C

i"ruJl ditil Jl4.b- e!$ ro\a.:Jl .le.:,$Jl c.blr,7!-r=

:.:la4:Jl ;" g)l

fe ,rrL.SL:" ,)lrta=;lJi ct*l,i ol-.jil Q i;ljJl .:lar:eJl '
rrt"=Jl J<:Jl .; X; .*;.lrLtr L6J,irSi di;rrriJt

.allbllcllellf

JK.:Jr 4 . & JrAb cri ola.;Yl Q i5l5!l .r{aa:*Jl
cr,rkil(: L+i cL" €. r: ot*j)19 Jr"ul L-6J t a,.c.-,;jlnJl

. a:c: j.:pJJ\,:e ,n-J
.iriL;ir:^l+rl L<J..,'!ra *A,bl# lbl o1 a*b,li-L-'i

Jr a.euJJ 
"rSt*Jl 

4+*Jl -i(1 .oLit':" L-6at*jl ar<J .4i J}Jl t^<J Autr:"Jl 41.64;"Jl .
. e = -artla-Jl J<iJl s;! . -arJJl

11 ok+:..Jr 9i a,ra. 5- 1 or_r.rll

z
,/ -/

-/./ /t/

1 cm = 10 mi/h (2c

l

1 cm = 10 m/s (2b 1 cm:5 N (2a

l1 &ka:.dl d 1r€o 5-1 s'.i-r.ltl
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.g->U!t.9;ty. i.rU

g)t;!r gjbi. t.!cL3

afr*eft r$1!

C.!.rl;.L,t3

\./
, a, b rri<+iaJl a!:ex rt+J

: Z-iil,:,t.la;Jtsil \./
, a, b ga4liJt aLi* rl+1

, J,+:,j*' ;;9u.r r g..ir

, b d*i.$ t1t*irr,+i | ;Jrbftl
airl$ -aL.ij s::$ lie

. a r-:lJl 4fli -4la;i 
e,

a, b Ud<+i..Jt lJ.er 2 t3iL;tl
!r 13r-plt o;e.tt *a
lJa;.] .Jt a -erlo -ale.Al

'blts

e.o-, b a-;.t tlt*irr,;i I tJrt ;tl
sr!..b4e.srr@!ro.4

. a 4.i!4Jl

d;rJl e)|;Xl gJ!p. lp)il.Si 2 ;Jrt ;ll
. a, b oL!;

o.o ira{*4Jl al.a t ;J!..ltl
.lag aU.cj 6:Jra=ieJr

. g>|'.byt6-jt3ir

li,;r 6Ur u;;'UJl i|,l+l 4+:J Jr<, r .2))',Al 6*-,li+r. gUt b-& ts\ e\ ;"az* g+ b
31 ,C.l|Jl ;.rU Jt -:-t t*-ur iL;aJl rti-il j<qJ .rt]l JJ, lLlJ I 

" 
(:,,Lr J3 dalr'il J:{4$l

.vq, u;,J.a+ f\t ,aaji

i.r.,..li na.lt ;" .i!"'Yl J- -t'e

W alc*r$1!

cilJl.Q;ti 80m iiLr d . N 50" E ob;L 120m iiLs ,,r:JJ gt- lJi 4ijt + C.i ,eridr l,il,r-)

1cm=50m

f,lJ,<1.b.il cji .,!y ci-tJl ;!n;,e *lJt J." l* d
( N50'E.t"i)l g, 120m -.:Jt J+ p..;r J\ o; ral

)<-: ,.- rl .ill .t+it 80m .:Jt "|:- 
q a2;Jt .rie

. lcm : 50 m .-Jl -rLa JL&L p , q jt".:

eat c. 2.4 cm a) *'* f ) i;U-3 ;rl- rl"-:.-l
6*- rrl: . p €Jl J*;J rJt"-:Jr iri 50" k-t.; :,Jrj
.q {+:Jl,Jrl !o/l ol-?.;t 80 + S0 = 1.6cm.J:t ii

JL.i*r:d.+ alqJl
r g>U;'rr .g- 1131 ;eO
O, r:si : '. v rta+y

Jjsi F-rr;rtel ,!*-tu
sf ik-:l !i .r;'J .rJ, iF
z6-j. JL&l lJlAJl.u

']r. -'rt+-tl tc.u.Jt
qljij ,JjsG lkJ 2,313

& e r:l$llaie;JJ
(Jijr r,iilr iJkj ila;i

'l&rrn

\Zx
v1+v2+v3

c,k j..Jr 5d€irr 12

p\*;!1 .g;t.r:;-r;U 2 aifLrl

c 4il+ itaj r.i:L c.'... , q 0...I Lil- :l Jsl
,F (-:ls,pu1l 6rlr;"..l-si 

"; 
,p i-t-r, a.L;

."Uri J<Jl g, LJ c p * q iL,Jl,J1,- djJl

eIJl ;JrU I a.ar_JLrl

e ql+ iLi; ral6 e-* r q e>;^JJ til,*jl J".rl
P + q;l+Jl "o- rrlt' ,t"#:[t

q

J p u*. -u; p + q ;leJl 4+3 r,te jj.i:,.LJl UIs .! . LeJ
-L;Jl C a+:Jl U^ k-'.,-r ;1 {rlrl rJ4 f-i 

(;r,L*Jl Jt"-!t p + q
.r-rr=Jt J<iJt g! t5::-+ - JL., s-irl

. 3.7 x 50 : 1 85 m ;1:^3-t,ti-ra e.7 cm rg_rL.^l a+J I J * ;tl tu;
. N 66' E .l+it iiU.Jl ;Lt n 185 m .u -Ic +lJl lp .r:6 4e1

JLi (sA:<Jl4^;" eJtt flt$rtl

"t".jti e;Jl J,zkmAL-
2kmiiL-JL- ,- ,N30"W

,y )*4 r*. f5 ..ill .l".jtl

.t*il ,<i -r, i;(Jl d,"-;' Y 9"?
2 km, N 30'E lJ3'(1

cil:trir

6i>,tl J,.r,Ul p-jl c!-ry JL"g-t J
.Jt-*'!lJ)\-.r c$t?l;l 4*- u

d,Fl -,),illl t!,-Jtl zsj,u

,f tss' Jr^,1 igt-i oGt H
.tt+lld f W_+..:-- cr:Jl JilrJl
Ji g-kJt vJLl i . 6=sr;' il.o*

isl j, uba orrl fe-a4 e-l J-

.;jJ-tJl 'li 't:ji; L^_l-r+

V*_gil!2irlt grr

L)U'YI S jl -r ;r'tt,)i -L-)

..,),{-ul g- .ir*r Ji*i g-r V}l

.tJ ..rta-s.Jl Cru JljjsLl..j.j

-b "* C.+Jldu cr.,e{ c;"aa.:" g.;
t i.;.,"aa;Jt tnllpU'lt 6ti,
9 CFt eU.'j!' cu3-;a C) e

.t.r.. p|*;lt 6jlF iYlrLall

c,kr.:..J| 5 dL-itl 1t
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,'ttab/.66
l{rlii rL t .1>u;1r .g;tr* 3l ,c-L!l ;.r$ :i",r. +-!l .et{^:Jl ;r4 Vi ,f ab Ail

.pXJcJl.t

/ 
(38

/b/--
3 cmt25" r

bca€.>a-3ba*:Jl g-tl
..U.:i,.j-*Jt .,i tJ Jt-6-T;"

, (dr{,ee U 63t3) a+bl

(4A

c,.l;1[i.310' otaiL cTin/s"er-JW:\A4444 Gzr:6f P et 'dLat i ast (3C

. krle.l; a f\ 6 f ilp .,1l$- -r--el . 4 in / s ;c r- 3 c 055" .taiL
7.'J. inls;343" (^.)) ?fi J1.t+;Yl: ,-4pt e j\ Jla\A.Jt J* =s)

4 t't:.€ ill r^:Jlu^;taJl o!, .4i J;J.JI t--d j:Jt : ir.{a& C.+ -tr

ap 4*.c,taa.:Jl 6r.t d* .--:ir . "Uil 4 F r i4 n p 3, O 3\ 6 y )u
. p - q = p + (-q) .ri 

"-.i 
t p Jr q r",5- e-l ( P - q rt"c) .)l-tt'yl

i\]> )Jt,l 4a':Jl uli dlJj5 r(--9

,rait r-le+ 4+- -tcJl cr.,;r

. k;-;fa!r anl5l .i-:.,-9 .lkl lvl 3rn kv a-i.rr&t. lrti , k o;d- re os v a-:-.rr-.i ri1

.dia.i.] v at+il J6 kv oq:t 3ts , k > 0 caK tit '

. v.tail u.,s. Ja kv ot*:t.;!:l, k < 0 c;ts tit'

&l{+;.ll r,&'Al+.t l

"t

/ " 
.rr*1't*Jl .,rtJJre-s" x,ye-- '3x-f;lr+Jl5rt

/ 3xuJt Jrd. 3*. (-?t) ;"a r" g- J-wave ")c3x- f;r'."^Jr'rr's"t

/ .5.1.1 JK:JI .;tJeiol+ilL-ecxn;Jl Ju"l3'Jr,t'+r-r

*l tJ y oli) r.sL, .l4il,; :, Y J * | d p $..' r- t,, - lt q;Jr,|#r
. 5. I .3 JKjJI gi l"5 il#*Jl ^ot" g- ) rt'-l:Jl iJru ;1.-:-l (*i . 5' l'2 JKjJI

/r,
5.1.3 J<.il1 5.1.2 ltsrrr

,:"qJrpt (+A-B

m-f n (ra

5.1.1 Js.n r

.rt-a'...{ i.3ai
-tjLLdYS gai.<iJl 4d'Jt d,tri - v '= ' l -

a-c+2b (44

(rl'JlJ: rink+.i.tl
a*ii el^ilt

!H{+! gq aiE :&:*

,d olsi:ll kJJXiJi
o5,ll&ice o

Js kitijlj dk'i4jl

a4-'rt og+".tl .qt
.ed

:abi+
, 3 m/sec 2m/sec

I a+t:+
I 5 m/sec

6bjlJi.tl 6l{ai.rl
oL.5|';.ll

ii$+Leq&
lli ,ga"St;  +-rt a.
a.$JrJo il,:.'.Jl Jj.
drL ,,*,!r:u a:J'"rt
9^k |tjbdE{"i.Jl

.J3,I" r-Sf r c.:r r*r
a+

7yd

a+b b+-
3yd 4yd

/,Y
13 Ll4>;aJtlili'r.zr 5-1 cs-lJl

-a

a*(-a):0

13 ot<+i.Jl eFala.z'. 5-l g{.rtl
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6.rl-&?d.Jl sle +t -.FL" J-,J el*.Jl uL+3 c.:Qau.Jl C"i JL"-rl j.(.- nkd.tl AE+{.i
.L{)lr ir;l J,-J-J )i5 p+Jl j^i .qr*"Jfj CJ+JI e)l.Jl J,JL* -i tJ c;,--elJl i;ti r"r.:rUU",j^*'i

€ 4,i!t'..'-rl irrJl Jr<tr ,Cr:rl J':, 6f\l 1 rill -te,-it l ,',; 
"t1 ,i ,;t-ul ci.!G;..ri.-^n2 6.rJl

.!fir,f-ijjyJt 67t!r,5pr' ,15JJt j)ttjt ao:- ,f ;q.jtjjl it^:4Jl

atr!:,.tlZdlilJtr |Jl';Jl
:rrlltjraLaslJrJ|.-

' uJ16t'-r'tt -r- 'a' "rI xr !-" - arq3 :u:r
' !oeai:s..r.;;u"rr

re!.Utt a-L:Ji+-jrt
i !:!rq:C | u:!-Jrjjr O!3 |i.l

i g;Cr ru,3, ;a:;urr

5 JU.Jr o! gLr;lr ot;3r

u, t +r CL_rr,ji JLJ
F+Jt FsJ rd r125'oL*:Jt

o.L alvlrlL5 et cF
kcj 's.F_JL.iJ.t

irla.U5' oqiLCu_JJt :.6r

eijloi /{.ll irlr -.laa

,9c+-Jt iJa;o.Led

c,t{ai.6jr 5 d6itl 14

ill'6d.ll ilt:rlL
stg#l Jt -:-l q+5.# I .lU"l

.i-).Jl"FL" rF

#y Jlei )t; *,,J,#s.lu.
'JdJ"tt

te)*;jtV dl*j r?dJ+ a.-)t
. 070' ot*iL 475 mi / h LaJl$"

esr-.!r^s aulcst;!
,\ 3l$ c120' . gY l r, 80 milh

k:l ,.a--3 ElAlZer- 6l;l
;ef ela>. ."fJ5U q^J!
qsl; u;ll$ i=;Jt;;tIJl
.tai!_r't j3 428.0rni / h

.t*;i 061.8.

.L-:V: ;.tlc 299.4 rr^ .rr.y t eLJ i_;J u ; jtU t e"r

.r;uJr.-c.-ta{ri..qri ar6yj.(5.1.5)J<ijtsiLJc0L..lt}tgiLeJt 
"r.rt J; rrJ,t;rl
'Y-t:+Jl

sina - 
sinT

ac
sina sin 75"
78 299.4

S["lA:'-
z>>.4

a: sin-1 78sn75"
299.4

= 74.6.

. 50" - 14.6. : 35.4" csi.50. _ a g 0 o.V
8F 035" o:;t6.$c299.4 4;r"lr 

"t.: 
;--ijt;jUJt ;,J_ dp UJ

tiF S 60.25' E ol*iL 4.03 ftls;LLJ- il.riJ-atu !:f"{l{1>r dirJ

a+){.lf .J3ls .JtJ el{FJrjr .tt s':...q

cbr)r,ri.r.ir78'*c".)'*;:{,'fftr:lT:JI,;f:W,fr#

g_\)t as 7a.:" 1*l d, 5. I .4 J<Jl .; t"s 6lrJlr ;Jl.tjt &r- Jfu 
j<i g-.,l | ;r!a;tr

acr- ,]r-J-6$;J++Jl e:" rQ1) ed-i:Jt ;rrE J,"d-tr 5.1.5 J<iJt J Ls
c 5. 1.6.$:Jl .i c,L6d.Jt .j^ J/J;<Jt c^UJt g, j,r\l F ;: *.J1. ;jtLjl

Y:125"-50':75"

5.1.6,.,s,irr 5.1.4 4<arr

.,/JllCu ,:*"".Jt;jUJt ier- ,-Fi. nu. lgl ,t -,) rpLJt u.6 r.r_fU J,.&l 2;Jt i.tl
tL.rr q. J6 ariui c2 : a2 + b2 - 2ab cos .y

c = lsl, a : 78, b =310, 1 : 7s" lgl2 : ZA2 + 3102 - 2(78)(310) cos 75"

ir.r!.u:qr"re-*,.prri5,rir-JL 1g1 : @

= 299-4

9J.+Jr JiE

c = l8l = 299.4, 4 = 78, 1 : 7s"

c.rr ;aut .1;ru

:tJ :: "'<_rl i!lrjl JLOL

.uL

,,/,x*U,si\tt -nAt luti oA I oejL r 3.5 ftls irJ- Jk;!t _r-i rr .rr LL. -_, a-q- (5
. 45J> ol,?..;l3 (d$l-;rJ- 'oJ* +'31 .2ft/s"or-:r4l .le"jlr o,U..,f ""b 

j316jlf c-;-rJf

,1c,l{+:4jl sd!.ill
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6 y J!.ttt -t " kJ+ Jt
'rJr"L*'"

Jtflt ;* f -,rl$" -ra:i
. -tt - ? r' - -.'rrt,,JA) a-4trtJ 4J!t Yl

, --*.ir'--
, C qLr 4--49 )l 4J .cJl
YJ - . J

.ldr;;215.47
- et 

lt - / ll4Jltl c,J j^Jl

.tn;:soz.ot

q5l;1 . 450 N Lo )lrt' i' *. --lJ,l lht r".f ,* e+ r urirtt i.e3
.,';r1t eu e56" t(-li

. b.iJ4l,;- J;.5 tJl -b U+ dJl t tttt p; g] e:i<; -rt 
(a

;=" i.,,'.r"rrr J! x *' #;* -j,y$.f

.2.# tJ )t t.lt!l JiJll !".p rlai. .r+li O
rpLJl * 3i .--"+Jl .-q ,- , hd-l .iJl ,l lJu tiu" +irtr, iptll LAuSr"J ;J,ill j, Js .JF-' \

sinso.=l$

lYl : 450 sin s0'

lyl = 373

. fua sza N "*i )t {s }t )tri" t,q:ra 252 N .:nti | {51! rlri"

eJ.$;'l6t'*3

Ct- e 33" t 6-tj \jt p c 44 fi / s ta tt.t;. u r- u; t\t C* J" * i ; :rY,p.,1, p.l3 ;.,f (6

' ..u;1.jK:Jt ; LJ;Jril

ir"r-: Jsr" J! i'll .j3 J"l*j g3 r-J6J. - tt

. ae r-l^J +1 )l r'4:a31t ;5;t J" als )lrt" Jq.tl

15 6k+i.Jlo!t i.aa. 5-1 seJJtl

ry .r ,# t c rou.Jl t"+'-"+ gU.rtiill ,)L€+tJl -*j
':;-tl !* ci )J ,.gl ,gi*r ur*,:i;<.,.5..11 G4)" bi

,5;t!t9 ,."ai ;-r-l-, irriJrt':n arJJ, J! q..-,-'t ,tt.; UJLi,

.--JiJ3jJl r;r,ajlJt3l F.rrl+Jl J,*.Jl Ul,.+'b
.rt"iit JJ;,y't :1r; x;rai u;,,;s ," Lr-+.rt;^.i.;r

.sl"tttJ!;,lt -*i y or-lts

ftiar1lrg*er.,*t i]
cL.J{SJlCla sb L:' rl.:.rL-"

. 3 N tarl& ,JE rFJr JLtlt
1i.' Jir i-rujr \,JJ33J g/Jr;JiJrJ

.qr-rii 600N lfrt i u-j*',JI cJ.
JE3i iJ:dr i,, uj!.Jl t.:JrJ

. l€r;: 2000N gJl.r
Contmporary College,Jdl

Physics

'srL;@lt45ll 
(68

136.90 ftlsQ-f
, < qL*j j-i Jt ;.s Jl

23.96 ftlsL-j;

€ *F.lJl.t " f* 'c!3t.s
LbJlJ,ir 6J".t +J;Jl ai'-J- &)1

p70"V*13+,,lir630N
L_

i -lr | |6JAt Lr--t^)

.a:\t

1*',:l (a
{ldi.kl& &d:rSJ'. a't! tJE l dl*l-i

-; qr)SJ

(b . t^ 6'.^ ;i cls J[a" )q.:)

It :.tr .*J ,t{+Jr6-Ji cos 56" : ll!
450

y,x;\1!."\uJiru lxl :450cos56'

-r-t-rl irtr Jr..&L lxl = 252

(A

(B

CD(D

eJJlb;-Jf _t c,V iS r' ,!r^;" 4.; n -k ::13 )<; ,*;*l rl3rf l

C -61_r .,i il-aaJl Jq."b a_41Je j f tJt ./ .rta-n:Jl ,.l..:-; &J1SJ''.ll cuxl&lt

,f r e-i.a.!l ..,;l.iJl 4 yr.dJJi,y c-,;U ,-Jr 3!Jti! 1rl- Jl -,)i!Jl Jl+ll .;U?.Jl il:
9;t-eJl3 o-,-,Jl ;,. "iL*Jly CL-)l 

ier * bV.Stil "r.i-a.S ilJV a-Jt' JL.-:-13 i'L

'>13.;e* y: :)\lJt J! +ll .E_\) eSr x4 Cos € J-f--€..2., ..,-,1tiJl C, .;,*tj )i.b.J

../-r l"J l,* 7\ )t 6 _* -)1 : -,, UJ I gl -b tU LAr t-:t Ir

15 &k+:.4lr ebe 5-1s,agJl
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k J5 + k r+ri .;.1+:.Jl g"+ .r irJUl rJ,.aall.zlri, :L
( 5.rtL) :.,,l:

.jlilJ 2N ..i.I;lJ 20N rt .lt"'>tj 18N (18

y.,j+-lj 250 m . u3'^zJJ 350 m rj .Jt -:..1J 1 00 m (19

S 47" 8,tr;t 23.35 mi .(,;* 16mi -i,G; tZ ^i 1zo

, )!9.8 m / s2 r:..,.itt I |- 60' k-Li ;,rl j otit 15 m /s2 (21

.rirTl e 23' , 8.15 m/s2 .,P;t!t

';!t*;.,t*Js#"r *fj t$-il .rl.€^:'Jl Jh,:-l
c!q)l Jz,tp;t (22-25 (4Ju,)

/ 
*\

m-2n

an+fn
p+2n-2m

--a"+fR
lA )lr;" te 14 +l rt 6 jlb .rat-J, 5 A . g.t$ A},ifr

5mi/h i'J- CliJl ca l!! . ull .l*it 15mi/h

CU iJL;jtutzt- A-2,- 4;'tr . N60'E.ta.,-U

fo;:ttl mi/h 1s;u.; .;r'!t

4' 11 .t.S^/"a.r- ufl otlL rel e:-- ,slt t\s (27

tL2* ajl. S20" E.l,"itJ t 1 m/ s * r-,5,) €rt tV
S51'W ob;L 1.49 mls (5 JtL) .L€al4';l1 ctel;sr-

f., .&ir^t :Jl q;.5 t Jlq\* ,^t S JF g*k f tl
g}Ul -rl;.;t 

(28-50 (6.rtu) .t4, y.rt.r;".r+rl

.J;tlr.. sro'.r+=;Li ,2* inls (28

.N 49'E .tait c L.Scm

. 1.
. 255' otrtt" . + n/ mrn

Q2

(23

(24

(2s

(26

w
1r ;u; :;! t* jt .J,.*,p' o';rle aa.g"Jl.rlJll :L

L-l+ . 125 N Larh.a" ;J-i.l .r3xe Ci: (l

;*V ..rre20-aer*r6trJt :+ (Z

q2*r .ull .la;t 15 m/s irr l Jl Y Ft F

+-t* . 85 km/h;tJ- l$ ;;.4t-' (4

;aa- 4:t,)-7kg cle ;l!-.;t-t! (5

4gFr. .50 ft/sa-1'Jc\t1YQ1-,v-ou G

.Jlr .4j11 .:rl.JJ t ;r. 'y.l +* 7) riLaJlr iJ.b*Jl ;1...:-l
(2Jur) .al>Js,)7)ttv

.:,!q)l J^J'P;l (7-l2.zos..r.rLch=13 n/s (7

. N 70' W'l-?it, g = 6 km/h (8

.q-ii'lt- soo't4-s L-:liJ( i :5 ft/s (9

.o;ltlt g SS" t4-V Lslts. d : 28 km (10

S55"E.leit.R:40m (ll

030'.t"itrn=32mls (12

.c-t"Jl 6JrU JL".:-t 1,J11 crt6*:."Jl r" Vi .f l+- a91
t -* U " r ? |1 Jl tJ'a Sl -,,g);!t .9.1t.e,:" i.rrU el

,; ,U*lr :i..,:-." oiiltJ 
:,,-JL t6.obJl :L f ,.r*Jr ;r

( 5 Ju..) :ilillr

eei.t_gSitt

g;r-rs'ulJ t-rt

pgEill
it-"yt

1.4 cm,45'

I
.Y /.

1.1 cm, 308" I
\ ^/u'

2.3 cm, 188' /

-L-.* 

(t4

"\_
1.0 cm,58"

r N60'W ot{L -ilrJl r-i jyel.r:Lt .Arlairt g.JSJ

JL6r.r+;l .9.r-rJl .rru; j.(,-.'1y=" 12nu-*;t
,i-r*urr)t '-'"-ri t-)Lriau- au, . Nzi'r

(3Jlr. ) .'qJl J!+rJ!Jl*Jl dr"si4:5J>

N11.7'W ,t3-V'>+aZO

(t5

(t7

(tt tl^iudl"i^ #-i J:-r+Jl 
"l.".:-l d

-* -,),LlJ ;.J'Jl .rLal;Jl ;.s:i
'f{rt"Jt*

:tfi-}t{,ta.t eri'6

J!.:>,|Ut CU,.,- alaiJl3 ijar,.cll
li,6 ;!-i U -# .,i {tillr ;_r.t*Jl

'cf-r'tJl

J"-r-") $ L3l, cll&i
L^-r:p i*-*..aJl i,Jlrl ..r)r\ul i

I

. 
liJ ta*.JJ,r4i"Jl.t"iYlcrt-, 

I

*J" ;t-t;t.t'=iYl !i.t -,),\-ul jr 
IictJl-,;li.e.*it3,: 
i

I

,&l+l{-t

1.37 in/s,7.63n/s (28

.Jru x

(2e

(50

0.72 in / rnin, 0.19 inlmin (50

ok-i4jr sdl.-itr 16

1.13 cm,0.98 cm (29

il
16

,H;;;*W
!LJ' jrrlrF:il,,eiL 4 # i.+ r)et,*- J-J

rJut.f j2@ it,u ; teljr J*{5 .W j!t} lm 6.! J* ru'a;d 0
iH,di j, hryJ*! J I.it r\ tu Jt J- t

.e.\tC{r.furJ,rrs\trJrLtU.L if * chi'v 4i+C{ aq 0

.r,uir/JliF, jd bu jrj\.j)tJ;;;ia-i o

,4
.>/
zl

s.6 N, {0.r \ .;i! i-lJ! ii!, FjJ, / Ji ,,r +j (b

-l.L Jitr. i!--., +!:.JJ.* J;er' hdFtir j* ,i'* 6
so2,49m/h .iiua/ulri

L-t-Jlcl3: @50-56 c46-48 c'l-31

50-56 t46-48'-Q9> ji') 1 -+s

.t-tJl.-ti @

vfrzss"
f in/mln

&k+:4Jl 5 d/-ttl
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ar.rr:rif!L: f
"L:Jl-,)I.tJlJ*.:-" 

35 JV)l ap

+ ?,p 'l ri;-') .J31-t2.J13 .o,!1

aP:.,t-o c

rr..rbbl

(5la

a*.are..ti-*".ff .;^ 
o.i or;- ,;:..rr:r;)!:<i $.

.s@)Je G
iF.:"'...(*il-b)l6iJt .I"a.+.Jl p-Jl ,6q+ (a

g-:l ,- . k )\:tc La ;;1, ...1-'!t ;Jea; -r.r ql-r,;!i;
6t--)t * ;Le'!t a.a".lt ; t -r*;.f 6;U tiaa

b, c, d,, e 19 ;1,:'\2"- .r..,! qlJl .,p . ui jl.r-) l

."t"Ul _rEll .ay,f € l(,Jtki*!,Jdlr

.)ur::11 g5l rj..:Jrr:J!.uri JeJ+Jt J6t ,6ru+ (b

t^, . a aa;^I a?gjt -ALi; (a, & ) c-;6 li! , tltl's (c

(ka, kb) f ka .a.:"JJ i$l e-La; .:Ul"t-!

4JtsJ.rULJf .,i iLeJl * 611-r.+:. y^ ll.,ljrjl d^?iJl

Jjl.9Jl 4*,Jl g' iL.iJl a*:" g"+ g,U ,l! e;31 .cla.i)l j

-(a + b) .5* a + b ar:..lj;3tll er:Jl9 .6 ,i;ajl aJl .531*1

-t". 'i"'
:;"*a."lJ,)jl/l 4d.Jl ole';l.t J* r.r1

.125'.t?it.a:15mi/h

270" oV6\20.77 mi / h . 045'.t?it .b = 12mi/h

JJ}JI ap Onrtr,lJ..-.i c+.r-;; c;ii , a;.r1'rt ;5
.]!q)l J^L p;t (57a..t;,iJ<Jrg't"5

.:-:63.;JeJl or sl i{ 9#fr, T2cjls li! (a

.;ts! ,ijry'l g.t J:"i trg rll! r T1 = T,

. T I + T2 r-ij c-UJl ;rrLt JL"!t JKJr f-, -r"i 1b

t'Tr + lr;J*l\a]'i>tb.iL;Jl;-KJl -l-el G

.T,,T2s" ,f tl$" eL-J t;Fl ojr.rjlll 4"-:Jl

T, = 23.18Ib, Tr = 23.181b

17 f,,t6A:6Jt o! a,J.a, 5 - 1 c*J$l

(55

(55a

(36

(t7

.^ dl € a:*.; r*:. r$l +L1: i-LJl
$51 Jltl Jt AjrI'?rttati

:i.<.*" t+!

V
1l

al
V

17 c,t<+:..J| spza$a 5-1g{J.ltl

. :,L':Jl i-i5" t4t j* e+ '-i{lijj
t+"1* i_:l;: .190N taJlri";J.i.l

,$Jr .j tSsrrtlt-u - ea'
(6 Jri.) .rrb-Jl

J!iJiJr .ilJ-Li g,'J*r-rt t"
.rLQl pl .Ja;-bt-:Jl l-€+sr"

.+irr isllr;"atlt ns;t j.Jsrrri"r-ri (b

103.5 N '.+\)t'^-s,"],tt i159.3 N:+iylds/l

qira 69N- .;.iy'| f-l+:.r.Jt-J" JSkr:^"-r Jt;riJl-qyi

;9 ile a $, 75N Lazl-ri" ;r4 i,ll t--F. Js @ li!
tiF130N .*Jl

:l:! fp-l+; -tll- u-2$l l!! ciLaJl .j^ j'tJ.45

tArlr-a" loi AL* lu4)b re rel J;, i* r;1!o f rf3
t;rj,J:;* 69\:, ul d.2!-:3,! rrp a-1r" t!Jj*3JJe c3mi

*j. .-i!r ,t*..1r 1! i".,.'-rt 20.9' t-€-li ;,Jl; iri r.-4 j!

;Ull pL:ll -b 45.4' $-tj i5t; u;!:a rj ,J:'!l pL:.Jl
."u)i KiJr -r|J99

1,.7 5 mi . J;!t pt":^lt .t- rpu l+.Hi 11 irL*Jl J-ri (a

1.5mi . jUJt pUjJt .Icrrul€-L:i Pl aLJl J+ri (b

c100NLallr!" zt4,:;\a; l* e4 ,Jtil'il sl
.. j\ ,)16J;]l e-irl ;ilr Jl$" -r-ri . J;i":lr c. a1' .e;tr_.r

qF52N .e*tre

(51

(r2

til

(a

(b

(55

(r4
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.etri r, !, y' ./ j\ Jl e$t t3?tl * u iJ;*#
r 

tto

(52 
/ 

(sl.F\ ,/ |t\/l'?8
6 2' /sq" J

w
iiL- Cdi (c;-:(.ll {.+. erB b; rrt+ plJ ,a.6j.3 (55

,.,.i 
,.r*LJt.r-l.p3.r- g.;Jt u* jll "bit 3.75km

Cs" "L. 5.6km ;;L- CF;,LG e4r- tLu{* ru
,,!9-il g L-j:56.2" crg'j! 6.74 km f 

";"lJ 
!.,..-tr a.i1.iJl

L5l;,.ti. us ,3-Al jt-6+ Jt"-,:-t r*; qJ;_;t! .:,11-t (56

ii ..u,i .9 :tr !i rJ 48 fr / s'e )- r. li! r - az' r.6-u
B f ;;tU |'* j a*\ St, toat! r ;rgr"t irr*,-.pj ;'. *

.i!i l, Jl .':i ./ ;1 S1 gar u.;" ;L.t+ eJ5 Ji J-
.:!b)l J^L ):t (53, 54 (a+u;:k-)

(55

(a"+u ;-.,k ) . r rJ g^+l sin Z/ - cos r : 0 4Jrt Jl j; (54

25.4 ft/s,40.7 ft/s

40.7 ft/s,25.4ft/s

56.6ft/s,90.6ft/s

90.6 ft/ s ,56.6 ft/ s

A

B

c

D

,i", lrtt.9 {plt.,,5J..."jLt ;;,l.. t", a.ob;19 a*.,p J3.b.s. 9l
:ta." rp q5tJ g5'Jl 6"tJt3

.90' < e < 780',2.28in+irl ( 0.32 in a:airl (58

2.3 in.t98"

5.2 ft:54"
. 270" < e < 360",9.7 cm 4-\)t. 2.6 cm ;"ar:lt (a0

10 cm;285"

uaSt Al U z-alt JS 1^-? ebta I a, b, c .:1.6.1:. ;,i).i 
,*.,r1

el1l-)l Jr-Lp:l(41 -43 :T-ur;;1t

a * b = b + a41r,)1.:?BJl (41

(a + b) + c = a + (b + c) i"e-1:Jl lpl^Jl (42

k =2,0.5, -2e-.- (k(a + b) = ka + kb 4:":ill tet*jl (45

c";ll .12;)t .:l,r>.9 5 o_rlrir e>:r +J' a-d.a. atig
,li ,:r<; Vi *f" ; *U:" ;rs r" .)!.*r"Lr ;L . x .1y.J

.!ttt?)l Jr"L P:l .a"-ir ri 4.,ai u4:"

a7+ 1\,t3to1 ;*U-)l ;rtJt r:^;ts li! t :L rlt*
. 4VL lt:. rj,l ;* .:*J ri usr:

*a,r JL*u ;-, * 
Fd?T f?rfr:;

lal + lbl > la + bl J\ ,rbA ,*43

.r.:,kjl rhl (a-b ' c'LJ(JL;lLJl or v * G

. 4V! :1fi$rr ji ;ry ;rLJl.j3 Js (b

tLe rU-!,rib4sa*,r,f J:t-, il.i.tt .-i.i:Sl
.4V! :l,-f iry ol2j c^;|f t. e.i . a, b ji{+Jl

.rtit?)l J^L ):l

t-i3L- ;"aaa g.; etuJJd,ii ar.(Jl ;. rtr r.;r-;,6
l,Lit?)l J*L j;l .gVLt"ifro.r-ri

:t-1.1!*; eJ:Jl3 
1>,1,;11 djlF;-rru Jd crz$ rg:ist
e!t")l JzJ- p:l .lx+*i!a

6kn:.Jl 5dl4:tl 18

GD

:;jlr i.J't*Jr J* :r,tljr t! r-l.br e-rr
a,b , c@v e i e.,)'j et{J Jl5 I)!

rta.1) ti^,-;lr:-l )'jb .eLil e;F
. 6Al oi,6 il^4-. .p.1 ,5iJl q a3:Jl

(46

(47

(48

(49

-,),{lJl J! +tl &\s.ab*jt pa

izbe.-t^:t-brq++*7rJ v" ' (-/ " L- 
'Jt'*'tYr

rif b!>

llJ:iKv LVI clo-...a c-=1 (41

./ ju;s L.a:!i ccrlaa.:.,5jlyi

.;t*St*, ;r^ta.jl .,, Ji4i "qiYl
JruJ q:"- jk-d.Jlg,": tijui
u-_tl) Jq-f i La-u*t rL4:-1.t, t-La

e jl _t-'.1":A g* ir"{d.Jl dj*
.CL)\

4d.JlJ9l JLut-;.a a3:Jl $b (a6t

4d.Jl Jrt e:;":1 U Ab
.a-tb'eilJl

iLJl42uJl :iK.* i,t-a! i^.^e (b

arr,6+:Jl ,.r^ta.;L, jQa +b 3e
d"|,-a la + bl )lri. J.* $ lr^J

..te=i)l ,/ "r-Sts" 
b t a O\S l>!

,,;lraJl 7r,"rr. jfi:
Y i'! ri(* i+ rsi lal + lbl

i.,*+.Jl qliajl -rl"-l I i"n jt't-
,lal + lbl,rljlraJl 6s\s

L*<J-r,ixjr_r:^,, 
" 
.:j':Jil

I

I

I

I

I

I

I

I

I

I

I

I

,47 Jltlj lb;lrsa/iisl
.6+ fy-Jl itr"r, -,>\tllji

ilp* :la,_! ;.rti _,1!=l -uc

qitlrlg[Jl) @
' ' 't ',,;'jl(t J, drcJl j/ )l (\L

. *. 13 ;,LjJl s ilrJl -bt{,
l-' e "r -'

ot{+:..J| 5 d,Ehll 1
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gitt J+rJ:tl

5-2 s{.ltl d!3 t

.:le:Jl,rle o$Jl"1;!
'1'-rl"/t+ Jt^':-U

5-2 s,J.rtl

"r;.rta.6^Jl 
,rie .r!.Jl "l;J

. (rq q$", cjl"r-)l .93*Jl
.;btl .raa:" JL..:-t 4*:^Jl ;,ts

5-2 ss-rJtl -l+ t

i,:.6:iJ .,lrl-tJl :-'*Jl rt+J

".'l-r^ 
;rt i-elJl :$1!.,! 4Jt ,:-lJ

'ai:{+'Jl

jr-jtitl ZJi'-'i

. "9l.!LJ" ; }i 6A 5..,),\ljl Jt +tl
,1Jbt3

b n , b;.--<*Jl ,U)t ;3: -;.s .Je-L_

,rte if;*<'Jl Ct-Jl J^'t !6jl-LJl

. ;"1;ll ;JitlJl Ae t' ;}*
, Jc;;tlJt.l+;t rl*Jl -;9 4 'e .(_

.;rJt.tJl isr- 6 4.t ft+"r
5r.- ota.;l & -ig ll Ct rl U)v .

5,.- "f-il * cr--# ":y ;:#l
90't{-F &-rli..lle aU; c^ra li! '

t

e* Je.;itlJl Jii" .1".,1 ste
t rl ',r La rL* ,'9 6 ]lL)l -UJl 'i-o.J J. J V

f 90" t-€-t.i

;jt Jl + -F s$.irl./ a;'i r )
Ca.t a\)t 5r .t+,! ii f 

u"YJ

e;Al a,Sf ile--.Q.iL t-ar- .t-
ar3l; ;rjUJl sl* r..,-lsuiJ .Ct-Jlr

.90" a )i\

el t't-Y I qitnl I eil kd.Jf
Vectors in the Coordinate Plane

gt'ibs
;;l-LJl *U rf"*.-: UJ el4sf ot"ilJ tJjtul *r,* C\) -jy

t+ Jl ;riLul sle \-4.i djJl .l".;!lJ iell q.l-;l ri-jt' uab
.rL6.i"Jl JL"*"L.rLLJl ojr '1.;!ai L" 6:Lor ,6!Jlji oJ:t^J

.jl"u)l ,5_;Jl j

.r*a*J t<rt+.;t; i[^Jl (rlri") JrL rlael .5-l .r.JJl c! c^"J-i e,3l.l-}|l dj;qjl 9li]l{+:.Jl
I 
t}j JL{.- t :ir.- 4;'-} Jl CU; ttp, g-J I ii: ;-rr -.-ts . 7 t eV J t"aU ti--ur rsi 31

.t',=,a; -Jsi c,ta;:Jt tx; Jr$ ;:lt ,i ,;si a, 11 nu; Jl Jil-r .lJ ;.i.t :Jl e!il-r-)l

{JJ!3 rrJ>e i-.l,+s.r 5.2.1 JK:JI lri Ls gjl-b)l 6-c-Jl i *-$Jt Aa}t } Ot' ;' *lt iS-"
L! x, y d! c-i- . \x, y) a 1 -At )sjr-u)r sgJr e ffi V'i.t. P(x, y) qta: ;L; oJr.r-!,

.4+:-U ;jl.l>)l iJ At (x, V).,*j ri: . OF: ;ur"t--lr iuslt

5.2.2 Js,ztl 5.2.1 ds.nfl

..:t*+.Jl .r F if .*dl !:jt<"!.t,)p r;:it.(:, L4.-i;.t2.;Ylr J.rul Q *Jt .:taa.:Jt ol9-:
a-,AtJtW(i;r =-:ttO<-;r,cjt(-5.2.2SK-ll .ip,t,v,wo\.7:Jl5{:^i.tai.:,ljl.t-)t

.c1lai,e ail"r, 
":E; ;lr-!,ll"el ! 'V :+ g"t ,j 1r.r".a.:J $l.l-)l ;'1 *eJl :la1)e . (3, 2)

a$t,bYt i-1r{tl{ 4€i.tt 3.c'J'd+dtl

. B(3, -5) qt4;!,a eoA(-4,21 qt4ili;diJl .ABJiih-)laJ tAl+sl
ii3rblrrrar AB = (xz- x1,!2- !tl

: (3 - (-4), -s - 2)

: (7, -71

,:J.gtU 63rs
t C\ a k,-J +tir elJ, r'L:: 6r L;Jt aT; 4u-yt ;, 4t + i

<-e, -17) A(0,8),8(-e, -3) 0B \8,8)A(-2,-n,8(6,r) (rA

cllstl dta.Jl + o!-;cJt 5 -2 gr.;,tll

rQ;*;SP
el4&$sjltuJr

u/L!a,. alL.:-L ak ;.JI
. f*rJl

'gztp
gJc o$ert g;+i .

'j3i4.Jl o3 &k"i.Jl
.r!qkrii-r,eg*1

,;t*:'.'lJ1-1o11',':<i r
.;e3rtl gjgie

lighu*d!l
ls1lbIli..)U€Jl

component form

tsCl a+i.
unit vector

gla:',titt
linear combination

m.obeikaneducation.com

*,,,a:::''

d"i.J a+|.!-Il ;Jr€tl

dirl4r:r :r, , A(xr, y1l a:1r*;rla;i 6irJIAB J A:'3ls)tl6I€Jt
, nzB(x2,y2)

(x2- xyaz- tr)

(20,23) o. prJr:Jl g3i: o (20) u- F+LiJt gjii o(25,25) o. pJ';Jl 9.9.3 o

19 fl.sJl dui!,ctt .,i crk'.:.oJ| 5-2 dlll-r.rtl

www.gazanmaths.com



.;fEj ir- AL*JI oiU Jt"-d-t -it-u)t 61*Jt j q:Jt Jet:ta.1!;5^1

gff J-:lt qi/arrll gl 4A;4fl ,ttL

, @ y A z\ 4irtg.! : t-:rr, (x y y r) &ls : t^:i,tic;. v (JS ti1

,::,. t1r.,1"r] y ;1L g!5

til
lvl : v(/2 - xrt. * Qz- y).
: {l!a . v 45i4n a*3tbyt ;JJaJt 9i (a, bl atS tig

1"1=tf o\a,

: y = (2, sl, z = (-s, 0), w : (-4, 1) .,1+-:J ;! r* X.ra:l
(3,22) 2w + 4y - z (!C ("t2, -3> -3w (rB (-19, 4i 4w + z (!A

1'3f ,tr! | L*ir/&t | 4 Al4.;j<,l

*J';f.-"rtl ;"45.# I du.J
.rtr:-ll 

",u.''t 
tsla--.:l.r=)l a:-41,-J

.al+: ql-L sSn o)U-- JlilJl ,)tiJ^
4dJl JJt :ta.-iJii^S d-z Odgt

. *LJl AL*JI diU JL.-:-

.rlr ,rt=l.Jl ,lr>-l ljS,# r .1,:.,

r Hls /*il z;U.:t2.,_!.rta-n:^
.(r.; .rtae.:Jl sp->* €:At

(3-JS:tl Fr-ei:tl g
Jr1 "glo+i U $J;".:!;-u r[".:-

..,)/JaJlf.p d.', i/ &{U tr".{
.A:ltloJ

E :q.l.b)r ;;r.a)t sj\
iLns rA(7, -3) o:-1+;!,i; ,gjJl

(0,6> .B(7,3).*t+

..-'
A *l+;-t;r.sjJl AB JrL Er\
6 .B(1,,3) .r"U zL];j c(1,, -3)

-,t<-*:JJ,jt t". Js vrl
tw = (2, -5) .y : (2,0,

.7 - (_I, _4)

(6, -10) 2w +y la
(8,8) 3y -22 (b

c,k+:-rjl 5 d/ahtl 21

B(3, -5) c1r{ i!,4 3 c A(-4,2) qt.l iL.i; .gjJt fr Qt* .tztl

-

lABl:11,'rr- xt)'+ (yz- AtY
: Vt3 - (-4)f-;E:t
: t/98 = 9.9

r' ldl: \,ff +€F = Vos r;; qr,, tEE = qz, -7) b\rJuJr,. -..rr d,ar:rl
, rr ,9.c,;o ,!.ir.I

:o,! t* y; et+.r 4::1.! r'L::6tL-JtfrJrA a51
t/ffi = 14.2 A(0,8), B(-s,-3) (28 "/fr = u..s A(-2, -7),8(6,r) (2A

iit{+:.rl sJG ilqf.rrl

: y = (2, sl, z = (-3, 0), w - (-+, r) +\2,:JJ ;L r* X.+rl
w+y (a

\-2,6)
z-2y (b

ee-d:&.sCJl Jrarus;rLL z -2y : z + (-2)y

ln:lAa u+ abL4jr oiE

/Gr, yr't = G4,21 , (4 yr) = (3, -s)

.'+JJli

i*:n Jr e{ai

d.JlJl&# Jlsll
.a-:.:rrr.- tiro-i

i der!r!s.:, t!t+.li*tt
i 3 Ju. nibllp 6t+f

aa-i.Jt r-r"Lag.,ijl
t se:t|.;ir.Jjbt ;el,!t

J-JJciJ-

.E{+st+r.gF+'i& oP{+iYF

w*y: e4,1t+Q,5)
:(-4+2,1+Sl=

: (-3,0) + (-2)(2,5)
: (-3,0) + (-4, _10) =

,:ki:..Jr sdaarr 20

(D(D

e.* CP: f 6,U ,t+q) $r?i,e.r[cr^-, ,=p ,Fl -,),\lJl J!+ll iudeLa:.tt iu'.t&Jr
.f{Jtrt?!a-.-a 6gts'"u tC! 9-, c!r: Jt^-:-tfett.+t ,ro,J o* ?-es

.,>U t;aSl le r e :: oU[cJl c.:,t g+Jl ]t 7Ft : e,^Sl r . j'!E )re j 
=,-;Jt 

.:,LJ* u:.;

Ak"i{rl {rl4 illdl.rJl

,rrU ,ftj* tl;ek 9,rs24>;a a - (a1, a2) ,b = (byb) ,;S rir,

a*b= (a1*b1,ar*br)
a-b: (ar-byaz-bzl

t#e
gfi1s,ta

P7: (kar,ka2l gti> t';- qAl-?:ca.rn
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+'+tlFlr+tt 6\>\-rbf\

;S ufg- I'rce! @tu.1i
4d.Jl + =A,1nl 

r-r.Jl ,-rL -,1!Jl
.;A*> )Jt j-^

Jbl j<-- l'3-u3> r-r.c,glg.J'r:tl

d\ ,*  
"d^lJ 

rr4rL r-io d ?Al
/ - r trt,

"t+;l .r-a+y .,J^,) I o*JJ :-t.i
! lp qfo-, .t1tt- ,.r.lt Js l;14+Jl

u-t<;l ;ca6.JJ Li,it :t ; ).a^"
4?d.Jl J-9.s: "*Jl , p^Jl JtLb-\'9=J.J

cit5lJj4ji -E-Y .4;4b;,Li; u'
,-? rr -.a.;p c1 ;, Jil:-r-IJ;..allJli,=ill
.4+.JJ ;'43 9l.4

;,r-Cl AV+JA

+! ;-r-y a*;." rta=iJ U5 #-4 etli{tl
.rrL*Jl 4d.Jl .le.;l ,--;

;:_* .* a*:" a,t5 i-i.s j.;5 dti.tl
.;-brloa.n:, *V,;tg

+^ir-u)l 6 )At>$1J i.as ;fi s 4r.l"rr

.4 q.;l +s\s dt J}r'l44.J
a*:" ot>il q-llj rt+.ll a^;'S 5j-t St:.lt

.J"UJI;JUJ ;::,.(*Jl ;JUJI Jt*d-t

'J" 
.:t!Jt A f! US ;fi A 4udr

..rla.7:Jl

v6r;dl .;4"iJl Jrri":Jl tJtoi.r";^tt tr.i.ujJl a*:. 1alr"t.5ilt a2.:"Jt *1-j;.s4rog4.
. lvl .Jrt,rlr v uJl 

-;l 
c u:17.:)_, .u,iuje >-tr ulv oE;l .-4 u;-u3 9&.?:p tr-V ,:l ;o

u:+:+v
tvt tvl

;le /..;,,.t ot5ilf l r".ii d,t ;;;; ;;;--\q

.t : (-2,3) olajl d-i.; 4J d.rJl u;.ujJl a .u3l 
:

voufLisg& 
" 

: !l"f

1 / ^ .\= l(-23)l\-z' r)

1 r . .'
- 

-\'t"I

!Gz)'+ z'
1 , ^ .r: 

g t-z' ct

/-') ? \-/-..-\- \v'll ' \,'i5 /
/-21/E zlltr\:\ 13 ' 13 /

1 9 u Jp Ji j" d"r .ai v oqil aJ .rF ..^a:" r- d " =-jl F " 
r' I G6a:tl

tt _z\, * /_t,1,J+raa J+aEL*.rr JiLi ,", : Vtu,r, \Vtrl

;93Jti

k,a\=t/o\rf

g+.:;Jr?

e+ar*eeeu.F

tE J!!!rh

,il:4irrrCJJE €}

ojil*.lo lllrJ fl.{!J
(1805-1865)

oji.t*.t6 gJjjrjr c;!j | lrt
g1*3;.t IrtsJtpul gl a,;Jl

O, !r,Jl FJ,:!6Jarl :lsJl
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,-ra;Ji,' :G r.pc.ai lJI
s;t! Crb i*LJ;-r.^"

J.<Jt +j r-5 JL- iD\:

\1,Hr

1200 N

51"

(42

g, r.:Jl JlS l;J (r-rL-Jl

:*'ri .(o-,j^, J.- Js
:gjli rt'

(-7s5, e33) ; (8ee, 438); (544, -441)
..e.." J< i-il-b)t ;J #Jt qrT (a

'ni * ;9StiIeJt 4?$ 4jtJ>)l ;r:4jt -bri (b

(688,930) .r--ajl
1157 N; 54" .6jilaLa ot^jtJJtri"J.-ri (c

U : G rit:t:e )s'3t*>Yl ;rr-e g q ;tll ; 9 j y, ;Js (45

j.:slr .uJi J<jJl ;r .Jr" i!_ \r)e a* y a r'Jl
L . ( 4:Ie ;i)F lJ CL*U tjl ,Jl ) i:r, ) t 9 j t-?.U ;-r." l-:Jt

f L<- c;rr U^ dF :Jt<>Yl ;J'.J e,-?)t.-;e jl;;;r<;.)i*
;, rL- ijt^*>)l-- dlisjl

rltiJlqsy' -
z-L-lJ;,',1 Jl

''FUl

1000N -2dirr

39'
7ffi

f .a.:" il:t ".-:SU .J;.,;lt, j.{4& a, b dK lj! '}',l+
a*-b :ts k,:e r a = k b :L(* Cl+! .", b J- ii)lJl

-|^Jt 
. ; -r ."ll* itrr .^2& Jrt c=Urf r;r , a*

.1*Jl ::t:1!) ."ild iLa; 
'}ii 

dlir<"i Jl !U:lJ s-.r.{Jt
Jj"Ur rEl .<*- V ;J,i"i lU:Jl j. ir-r.o. .* .r*Ct

(u

(45
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i[;.|'flf gr.;ilf
Dot Product

tJts,kJ

-.* Q.ri !1 .+tl ;UJl j;.r*" rrt . rp-:Jl i.ls J*-i
upL.jra g--+ j;j3Jt a|ill |l.t;. 91."Ull U, l3r*"
j;Jl :elJi JU.3 .;yiJl "l"il ,l 

''-tl 
laJr*r- Jl r;!t *rl

$-:Jl ljl et- J<-r .!r-r* i-iL-;rq- iJ JrjJl
.gJ>lJl :rrl *r- -qe;Jl slt +d JLst

B$1'b2) gott ;"t- 5 -2 o{il Jt c.J.i (1,/t+irl ) (rJit Jtl s. JGtl
lI* y'.s;-..t"2.tJ1 ljr -s3 .ota3^Jt -lc *ita :s 

"p 
1t+)l j

gzll 
": 

a, b olr.t-:Jl .rLg.:Jl .j!J jt5 l;! ..rtaa;Jt .Lr;5t:
JSjJr sP \S".;{+rtL-t4J jLi J. Jelrl a;Jl BA ,rls3 c--$Jl

.BAf : lal2+ lbl2 i\ ,r,,*vjqF.rrkJUF..r:l+Jt

. lfa--;'z ,ro,1elr<* qill Jr! p3.e- Jl,-*-U-e

4.!Jd..+p 10fi = 1l@- ar14 1"- 4Y
\r+!j.r'c*,+ IBA-I' = 1ar- b)2 + (ar- b2)2

*rrgvr-rs IBA-| = a12 - 2arb, + b72 + arz - 2arbr+ br2

-o.Frrjri, e+..j{ lBil' : {ar2 + arz) + (b} + bzl\ - 2(apr + a2bz)

l^l : t["r' + "rz, lalz : o] + oz2, lBil' = lal 
2 + lbl'? - 2(arb, + arb2)

lbl = {* + qr, lbl2 = b} + bz2

. arb, + arbr: 0 .rK lilLa!., li! crr!:$l(:, lal2 + lbl2 -2(arb, + a2b2) ,lal2 + lbl2 i#rFl ji !-'j
JA$ -Al1Ar, a. b;"JL oJ r" j-j,a,b 3rAa:A) j;l$erdlarbr+ a2b2rrAl u/-Jj

a dot b ljLetl i /- j, a, b j.ezr-JJ

o3t.r>1t S-.isl| _.b:y{.i:.Ji,-tj'|Jrr gF l

: *:Jls a : (au ar) ,b : (bp b2l u{<5i..r, e-t-ralr .i .,:Jt . ij -_j

a.b:atbr*azbz

ir*".:J s!;lJl aAl JaV ;rLt crrQ;:Jl ,* ut4.- "-t' ; -/Alr e4l.1.l Gl; ci -U-V
JG'-.t .\'jv sf;lJl L+ri Jet-,Jl5 li!l; rltL ( j- jv l bka;" -t"Uil .t+..r. o4:13-r,.re!

. 3l"r"h:r 6ta.1:, : jv a);l nl U+r- j.rf UJI ;+o..X

tt.l,.L&ll sll{+:.tl

. a . b = 0 crls tlt . r'i, lil r.;1ut -: ^ il, b tl{JJidtl Jli lkrJi..Jl OJ+

: d\,g\ ,}"dt q:U-- j ^a:',g\ up 6j"dt.+"! ul-lil aAl J4w J\ U C)l *
."l"rlJiJJt4JuJir! rr-io;:.gi.r"t :l.s.J+Jl .e.:Jl ,iiY! . (0,01 . (ar,a.r):\ar+Oaz=O

l$*.*rk$:
e.aJl d+!c tuJD

oJE oZ4;> t& ot t+J,.Atlt

. (r*. 9 rl ....:. ;tj;.r r

aoStjt
.fetlt -.r;lt i;i .

o3 aLsi-iJ ,!*.6-J..J

Utis .;ri iJlrt rl+i!
., srrsi*Jl

.,f. a+- .1";.- ,+i .
.;1

r,gb93dt]
sltlAJl L.|..':Jl

dot Product

dlsld-ll dLdai..Jl

Orthogonal vectors

A2&.AZA

vector proiection

Ji,r.Jl

work

rl

, e*9att '':;tt
, eSet;tJtu.J,aJt.g
: s. J..aJL ir!'Jl sa+

. -L;JI

c,k i,.J' sdraiJl 25

*irl J+rJ:tl

5-5 o,aJall dl*e !l

A 7lS,>laa^Jl -r1: 
[i" rtlJ

.Er.- kJ'o$Jt
5-5 o{-r.ltl

;"{dJ crltbJl :,."Jl rb"l!

,',.1-\.n,'., q el Jl rt2.2! , j 4JL.-d.-l-,
u- 9-. { J . -e9

.-iI *b a-." Jza* rta.,-!

5-5 cr":Jl .lrrt lr

j),tj 
"L.a;Jl,rr .:ta-gJl Jt -:-l

..rt-'!1

i*j'il| aU{,

. "91.!LJ" ; P ;,1 j..,1ljl J! :J.t
,lt,,'t.

.3J4 J.5 ,r.:;:Al JL -El
6.;i arll .tl*c{ ir,Jl dr'ti.-i'! I

.;-,LJl c-sF l)t f)t;j,irj.i

J:r 9;itllJ {JJ,J,*.JlJ-i litJ

Ji,Jtu gJa- ct g^-2,-Jt F.;J+
.6f :=-- L- f-"Jl .rtt.ttlJJ

;-,1! Jl gr k"'.p, i"3,"+Jl c.J-rt-- l!!

.rsi at* 6rFJl csF r ,Jl6,;..
r;,*131 ;f it;,:.r.,B*i,"!IJ+ J,€i

;ixu t;i

t4: ua;-J, dri,rtr ?6 y, J^

d :Kr ,,r'Y r ) S{;,rU.*;s-
.!-*-

'1

(33 ) ea gJrjJtg3ra o (33)crprJr:ltgl3ii o ( 50 ) go pr.lril t g_ jri: o

ot6a:-clt 5 dlraitl
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(Pf.ltl gJ'.l.itl

,.'t;l-rJl ?Al:taj;^r5;r*j t ;U.tr
.it$k" i"+-f ,.f d;2dJl3

+u J-p rtn!;-;s ;fi2 St:.tr
.,JtlJl ?;;JlJL"-:-t

.1.r q-rlJl rt71! ;.";f ;.i r 4u.tr

.,JtUJl ?AlJt-':-t e.*

si+jstf FdJE:tl g,
Jn "dlo{j 4 ,3H" ot+;$ Jr".:-l
-r),{,lJlf{9.gJ" ar. "ri,{U 

iJtS Js
'9:rUJJ

i"3+:-U,JtUJl ?Al +r1
t"" dn"-j ,', ..jl* L-" f .ri u, v

:;r.t"L:" l;[5 1!!

.u = (-3, 4l,v = (3,6) (a

. ;"t"L:. ,;;'c1,5

.a: (2,71,v : (-1,4,4) (b

.;.r."Lcr c0

rt-1) t,rt-l.tJl : -Al J'..:-l
.a: (_6,5) J-b

t/67 =7.81

b*+V,t bi &,. {3;r.:t l eb 9lr l,$ l t'lJGr l d t.f ...1

. ;,,.r.t :" UlS l!! L" .!ar; tj . u, v;.6r:JJ lJl>lJl er-dl b. .rl

u: (2,5),v: (&4) (b u= (3,6),v: (-+,zl (a

u. v:2(8) + 5(4)

:36
p tJ ;r,-r."U:, -i u, v dli .u . v I 0 .rT L-

. s.3.2J<jJt € (r"

;l.utr:" l0 u = (-2, -31, v : (e, -5) (rB

5\/'

*/

27 sr:rJts.Jg.alr 5-3o{.rtl

u. v:3(-4) + 6(2)

:0
J^ LJ..rllL:, u, v rrli . u . v : 0 cji t .,i

5.3.1 JK:JI €e.t"
.tt alsrditi

i,,Jrt* Uti l!! l-, J.ir"i f,.i .u, v Ji#'.d|'J u!;l.il etAl 451

s: (3, -21,v = (-s, 1) (tA

43 -45 t... r1,j 
'jttr 

n:,tijr u-lr.dJr OrJ+.!-

a-rJa.Jtb Jt+-i>t d:|.$l if..l.litt dl.r:st

. a : (-5, 12) dj.b )t H) r,rbl.rJl u ;Jl.fr*-l
. lal = Ve. a dlr c lalz : 1. a.ri!-

l(-5, 12)l = \R:, n) . 1.r14
=\f es)\ n' =B

: +'1t cL6+:-Jr d,. 
jr.r*'+J,* rffi ffi T

= 7.07 c: (_t, _7, eB

a = (-g 12)

.Lj, .r:rL

j ..ruyd t""tr ;"6:Jl .r, 
jr ;- L3ljl -r a, b ;r+ r;e r,; ;4a:. 6,1 ;r- e 4t I

F-r.0'< I < 180'ri c 0 < g < ncr!e.e.),rtFJt J.*^Jt g' 6--tjg-r
. bcrt4 r* J:ezr';-;,3lJlr-tj;la1) t"Fl-tJl :r;Jt Jf".t-t

20 b: 112,16) (2A

+.t+tl FI..tt er\>\,Sf\

Cl+./ ,)s ,rk-tjU" 9ri .,li,r.ot r-r..yitl

,JtUJl 
= 

Al :rr.c .J * ? -r+ s elgaur

Ctel.ri oAl V -,),{.LJl JLt p
iI-Y" $:..s;!l .rtrt+)ll,JtlJl ? Al

.tfu.b pJ e.:.r-e.rblJl ?At erU,ji

: iJ!|,/Lill *I;UJI ur-iJl Jr*i

elilAtt r-r..,;All, sSLai

,?-i* a,-.iil u-5L-;Jl &!i ,tj4;- rie k aSg .&k+:. u, v, w c.3ts li!

U.Y=Y.U
u.(v*1y)=qoy-f11os
k(u. v) : ku. v = u. kv
0.u=0
u. u = lul2

?Jtlyl:l_liJl

ei_jijt a{4t:
g4ib i& 93 s.J'aJlaioB

6_/alt aricJt o! GliuJl,:..i.' ll zsl;
a-i!4Jl &ita-, gJ;lJl g.J;Jlt}+ Liy.Jl

u.u= lul2.riol+!
.1- (uy ur) 6i ,g.rizr

ggl.tJl!.J'aJl

{ ul + u2r) )a y.r-;t- st qusr!

{"7U-l"l

tr.a=u-tz+u22

=(r11";*r1'
= lul2

27 sJil.dl -LUraJr 5-3 g-J.ftl
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aL.ll s. Jn+ oil3

lul2:u'u
sl;rJlgJa! gjjijr -d#l:

s.s=lul2

ij:fLjl0.. lal2 + lbl2cJr.i

-2lal lbl .r. A+.rLrt; ...t

Ad{a.:. S*.t a{rtjrrl

.blA r a,b o*tEJ4i d4<+. ir+f 
-ar-JLJlc.o 0,:i|S l!!

"o"e=ffi

,..1$r , o>lci .5arr st t s,.,'i - tt;\ a,b,b - ai,ls |l!

lal2 + lbl2 - z lal lbl cos 0: lb - "12
lal2 + lbl2 - z lal lbl cos 0: (b - a) . (b - a)

lal'z+ lbl2- z lal lbl cos 0=b.b -b. a- a.b + a. a
lal2 + lbl2 - z lal lbl cos 0: lbl2 - 2a. b + lal2

- z faf fbl cos 0: -2a.b
"""e:ffi

6S 6aa a*rtjrt g"l+3 rl+*!

;Uwk eu,v;*4xJl ;- eLst)ts"V*.tl

n- (6,21 ,v = (-4,3) (a

cos o = #i*
lu I lvl

^ (6,2) , (-4,3\
COS d::-=--#:

l(6, 2) | l(-4,3) |

- -r4+6cos d = -:ij-:i\/40 \/25

^ -lRCOSd=-

9=cos-1 -18 =125"10v 10

..)\'i JKJI g, Ls .Ql 125'9 u, v; L;rJr ,rlj..ri6i
u : (3, 1), v: (3, -3) (b

cos0--ll.r-
lul lvl
(3,1) . (3, -3)
t(3,1)t t(3, -3)l

^ 9+(-3)
cos a: 

?10?6
l.J J:rL

tL.:Jl € yJSs JL&L

;&L:.tl illaai.rl
aijl3n rl ijlaaJ.rl1
t<l! ,(]n{+io}.J|+

tu-Jljjl $lS lll .!ll!t&

ari<ri..J JE-, .90" t {+
os rir,,;t1r3- t4:i

. 180'Ji 0" t d'ra a,_rrrl

c,k+i,.Jl 5 dL.irl 28

lr+aa:. # tu_Jltl

u=g,2l ,v=(a,3)

d.J r . l .lo ,, .<sj-J . Ii l-J l ! ';J I

Lj "l'tL

,.Ldlrs ajss sltr;L

iH{a! d* _aJljJl

u= (3,1),v= (3,-3)

tr a: .J I &.| ,!n{+:.J eBl"rj I g.:;J I

-1 +=6g"
V5

.)rl,+Jl J<iJl ._j t"S ,Qra 63'9 u, v a* tj$l g,"F di,Ji

,ctre?rga@

I G\L*,)s,-; u, v;a;u'"Jl ;a e t".t!l,)1V +-l
101.5" u = (9,5),v: (-6,7) (rB 156.8' u : (-s, -2),v: \4,4) (tA

+.+ll Flslt o\e\.Ilr1\,

;.r-cfi .reii s 'l.rll .u# g*i 4F
?rAJ oL-+e:-r* JLW,-'.1 a.-r$l

' a,i'€"{'J,ltlJl
a. b : la llb lcos a

,tpJl "iA Jt^.:-l J<-J
i,'3a-:JJ,JtUJl ? A\.-,LJ

dr.{edJl U y J* aitrs -xob 3 a

.t-{+ trlrlr

ar*.aJl g.0 ^rjt7t.fV 4J1

'.,;fi 
f". jS 

o, "r, 
t

u: (_3, _5) , (a
q;: e+.2" r = (2, -3)
u: (1, -4) ,v: (2,6) (b

(4j;3747.5.

e-e t^4e;Sl adi.frj3t t,XrKll
(#t*Jl h,F -,),t.tJl;"

Ar-<'Jl AJlJl Jt".:-l +* 7r :
g L3l Jl.:t4) tpLJl \+": ;J lJ

,JtUJl ?Al 6,U €J.i/all da.i.tl
y' aa* €\s (o,o) qg..;.."Jla;:Jl

p *,g1 v.q;tj,0,gjl*-L '.L'q-
64*j! 4+.Jl .ft 6 -J-dt aa:St

,a:Jl g 6 r;-dl4d.Jl,ii ;+ 1."

. .rt{-?d.Jl Cf* t|J r,t-*-Jl

crt{+;.Jl 5 dLa.Atl 2a
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d.*:.tl'L7',r
4s3 L:,,.o rt;1!;.{.r*i+ 5 .3yU.Jl

.;t&
a-7:o L;,*o JL*{-l ij^S JJ 6 d0.Jl

.;y rta-:)
o5." L;,,"0 JL-d.-t a-;,s J;"7 Jll-.ll

.Jt*Jl -,1* cr,

.y : (4,6)

cl*
u Li.,*, L*^-i-i i.rr.k" W

.v )e
w1: (2'3)'

u=(2,3)+(_3,2)

'o*1_rt,a"l QV jut:j J:;r.t : ir.:ir, Jl*+-,.jsi; clK,!.ri 5 - l o-JJl J g.J^' 4rirtt .r^:.--

ter.ul grrrlr: ;"6* ee eV a*4 .), u,Sl

" 
: (+, - +) . G, ), s.r.:.1*:r d K *r = G, - i) *v *r, u -u_..,i.si

*, =(#,#),' =(#,#).C*,*),,,A1_1t,ib3 el
t*-ulr,-t"L:;".6*C,-eU 6)Jp Jeu!:Std,v : (g,5) J"u : (1,2) rx",+Ji (4 |

.v u)cuL;u I
!

29 -'r;r-Jr\:vi,r 5-3.*_rJr

+rJ-Jl ijt4ll
a{srjrw2 .{4Jt o-iqi
Y sb U b:4! irr3{rf \

.wr.t+.s\ 2;J,brtl
cu=w1 +wr.tiLn

wz=u-wrOF
w2:u-wl

-/a a\ /7 1\_ \r, Ll _ 
\r,_ r/

\2'2/

;i,2;S \)t r' j :s it sr-l,rr,i- ji fjFi,:; Jl ;,,,.ji yl

vglcuJaiu

wt !:{ir , rJ' e;4)awa'w2bK9 V*Ju J+ U+d+:, u/ v ol5 t!!
11 t-: rj1 r z . ^ 

"4 
w1 clp ,',191;dr.9.;t| s-b t{S v d".:..! jtJ4

:ogs-{ r Ir arieJt.-tc

*'=(ff)"

c-L_rl . v *iL.Jl93 re.,..,rr.tals 5:Js c_ro Wr a.tis l!lll.!i Ali , v d5j!4! jlF wl c,i tg
F-iLa.tl ,a ri cjl Jr sr...Lr.g . w, : lwrl vr;i .9i 1 v o{?jL vx;bt t a>;t op :e +tL JE.s :, u3E

,e+ W lwrl si lLnfjl sj , w1r w2, u ac)Ei grjr-r-gtjJr

.ore--ff

lullvl cos ,:1.+t"l#
u. v: lvl lwrl
t*,t:it'

. v c3 g:*-ei re ,:,..; il,-las wt rl+)r i w1 : lwll v, &n4j !yl_,

wr:lwrl .v,

lw,l=!1J,""= v. w"-1',v. "tvt ^ tvt ' lvl l"l
y:ah *, = (tf)"

aL.:Jr.$aF

lul lvl .lr;;;rr":r )rs yr_+,

Inl lvl cos O = q. y.uJ - cos e= l:l
tol l"l

lwll -:t:," 'tL 3-j1,

(v oJ^ u Jatu) w1

,_rle u : (-1,5) L;,*, s j\ fl

, v=\),_b/
r .. LLl. L,

5.3.3 Js,ill

!9 gJit.rJt ils.a.lt 5-3 gs_rAJl
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LJqj;vol4.;l .+rJl lrfJ,;i--it\6yt;)ldf;d!, tvs)lt,-aa:'3.v.rtcuti-Jl r"ftj!

"rb3t;q',+t -".'t -"',

La.ul;4,1.:.;4a:. € dii.t* ,*":51 d cv = (2,6) ,-J'u = (4, -gl L;* 4i
. v.rte u -Li-

c v n5'Jl ol.;l .r-SQ -... -b e v *fe u Jd- ,-r!i UJ t4.Ji- u. v o.€*Jl dc iJlrl Jl !-)
s.5.4 J<jJl gi tJ

r: (4,2) Lz.*' sjl
,_J'u:iSl dc": (-3,5) ,rt'

L,".r-i;'a+:" e,.,e\r)e
.v )-e aL;.'-

/z -s\w r\v'i f'
/ z -s\ /os gs\o:\v'T/*\v'v/

k j:;,rJ;;+ f; j tytu
f ,J;e--;i)" o41,J.e 1000N

-bri . eO"oi3l;,ra'!t g3:J1

;r, ; ;+)l g*J a";).lt ;;Jt

,1t-^!C Cgll J;.-l Jlis fJl
EF 866N .it*-)l;i

. n2t sl 2 t9t ;tl
:,-rpcu:wr+wr,.,iL-

wz:r-wt
/ 1. 3\: \+, -3) - \-r, -r /

/9 3\:\t,-t/

. v.Il u J.;-.1;yl t ;3f"itr

w, : {li}'lv- \ tvt'/
(4, -3) . (2,6) ,^ .,

l\2'6)12 \-/ "/

axupr\ ;r-GlJjriJrc^513! :fij.v,la;!;.i,.Jr..i^l'u.1iqv.t'u L; '.rg';iu4+iJlJLli!
. v.q;t j3.r:IJt gs Cr ;lr i^: v.rlc u !i- rrli ( 5'5'5 J<'iJl .; l'J u Lllrir ;y1v otajL

:# <r,ut

" = (- +, - t) . e,- t) uF,' *, = (- +, - 1> e v.,tc u lu-'ri 6i

*, : (-€1, -#), " = (-#, -#>. <-#, #> .rl.$!.d,a*3

u"-f ;r,Lr-,;.*.t" a* gu L; 
",=rsi ,,, . " = (0, r; J';: (-3,4) 't/ "^ r-rl (5

. v-Ilu .t.i-

tf3 ,l+*I /2ia 'tal'/a Jl.tisl

, 30' .i.rlj't ei.ttit J, b- 8, oV tO00 Nldjjr iJL-'i'at' iitJk-
g;t trti-tt apl Li,il*>)l ;i d.Lrl l!! ..,pt4^ll $Jl,rr t.

fJi-'){!i)tll J/ 6JFl

;ll :la.i)., . F : (0, -1000) ,tC ,>;1l uj;;i 3o;.1!1 crj.e

)c F L;* ,t>3i c -w1 .r3 ,u-1tl iS;l i" ;J!l iJ Ljyjl
.g":Jl .ta.r! v 'oJ>3 aPa

.;,i;f I ol;U v ;'u j o.;n t-]i" I tit';tl

v : (lvl (cos 9), lvl (sin 0))

: (1(cos 30'), 1(sin 30")) : e,+)
. v i.urJl 4+:. u,Lo F J".a*. J.l wr -t+:i 2 ;rL;tl

@ 9 lvl ux* v +;.! :!5lsJr ;JJt'Jl

lvl =1,e=30'

5.3.5 ds.nrl

ogai.rr 5.r-:rl 3O

vsbFJ.tu w1

lvl = 1 urs+r ;-r o+a v.::r

TE \
F= (0,-1000),t=\+,;i

eglJls.J.Sl J+Jl

i,JJ|Jt ;,'iJl rlri, rrlr r;.u,e *t" v ,li Lg . 500v 9i ,

= {++'1"
\lvl'/

: (F. v)v
/ /./o r\l: (ro, -rooo) .\+,;))"

= -500v

-w, = -(-500 v) 4 i;JLJt ;e;Jl .r-i53i

.g"ll .te=;!500N.9l

,'h6r &.6it 'i
69N
iJ r-ri .60'4irlt /ittl n S*--:t*. * J-A"^*t;*al" S- "*; "l< '6r'ji (6

.:Jt*-)l ;i Jt$!e 80N wLj,Jtr ret-rl njr jts li! .J.L5^J ilj'tl i/ ty'l iJ ;"j)\Jl

(E
,yJtl9 cij-9Li:, q;*J .r1,,1.r; 6g ,t'sr;'e eV3^4: J! J ,'ll '/y! f- futttr.'tl cr+dr;rtt

,-r dJi: ,Jt-e .>s-q,JJ!ltL;J1".:-t 6 JbJt i€"J 6tJl gl:,t-,!b J- a45 dt 4L
.FJ l,u; (J,!.1'u;r.)l:Lro u:.s-Jg # trtJf;iJ.il'l*Jl )-,>ljL; cJ^i Jyt

c,t<+:..J| 5 &ahtl 3l
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".; ^:t ".;Af* 
.1S,;r I

a#l;40N LaJh;" ;J"i.. ,--LJl
Jr*Jl ;g.lt .43i .45" LaJl$,

;JTdlFJ p:XJt; J_rolt,

;i JLA!.I) 12m r;,Jtrai
339.4J .(:Jt*-)t

f*..;reafiaag F€it5tili.;l jr erul Ji:Jl uL> cr\-niJl !!U-,rLr6r-lt .r$,,Ld1 ,
ll-r.i",9jL1Fr"6,ut Wufi:Jl crg, ABJL;lr"Fc.;tsr..UjlJ<.jJt q,iL"sBJ!A:LijJt i,"&-F

. W = lFl IAE-I ri, r,;g a ;" au..t I J, t:.r p F -, r;)l

B

e--a elF.ta.,t .eL , F q$;9 r,6uJr ;l-Jt uLJ_e
JL*l el:<^i (J-rl-?-Jl JK:JI gi Ls.21A *tiJt ar.

. AB JteF L'r*

Jiirf &:aree W = lwrl lABl

lw, l=lFl cmoru,.o"a=$

lFl lldl cos o= F. fu ,u, .o" a=ffi

ZE-ar4.".lr AU".tt_e c F i:,tJt ;eiJt ;- J;tnt aAt Jl-?..!, ,J6-:Jt ri^ -L* ;<_ cl 6l

sfirilt r-rtrr,

= lFl (cos 0) IZB'I

:F. AB

45" i,-elr, 120 N bJu.i, i;,u 6J,i:6JLn ur;i i+ ,;Jti-
-!F Jy'.Jtr Jrj*Jt uE :lt .u3l ..rrta.Jr,ltuJt .,t LJ

10 r," AB'ar ,,,-r1 ;lr.ir3 c w1

Ji{ilr J.L. t&tl W =

.(jJt*-!t i,i JLr!.t) 10m 6rr: Jl

.cl.iJt ti# 6r'U Jhd.-t I a.A,|Jt tl

eB ;vr a-, rtta.
= lFl cos 0 = 120 cos 45'

l"rrllZB-'l

q!3;-r lF^att (ltsj
€jnr+Irtuii.I a JLirJ|

fHl sfu . ![.J-fJt 9r
..1j1ri;.-.r:+ qJi.Jr

.Ju"U slrtJt s ..ajt 6JrU J.*:-t 2 earJ.tl
: .a otr;Yl ;,-_elj3 .;rjlJU-a" 4J)r, F +?r,Jl ;'ilj ijt_F)l ;r_€Jl

. (10,0) sa iitJt a-5.J ajt.r-)r;1r*Jt . (120 cos (-45.), 120 sin (_4S))

Jil.,BfJrgralr6+tg W =F.fr

= (120 cos 45")(10) = 848.5

ob-3.$L = (120 cos (-45"),720 sin (-a5.)) . (10,0)

F.B,rdreFl = [120 cos (-45')](10) = 348.5

. ;rr:,,il i J t..p:Jt ;r 8a8.5 J Ji:: .rziJt,jl 61

'tt azlgrff

.rli rrt5ll! .25N b)l.l.i" iJ"i.;Jtjs;-r<" a?AlJ,!Fir, ,. :ir:t'r (7
d.l, dijr Jr,FJt JiJl4eli t60 ;.stlr 

"u, 
i;<lr!;!.r"r i-rtJr

| 3a 75 96m ;iL- i;KJl 4_F "r- fitr,l

31 erj,rJtgJgajr 5-3ss.ratl

1 nl;,f,rf f u.,xAJt 5-3 os,r.ftf
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/1 1.5mal.-,puC*J'\ Jt>\",;jrl!g+ 'etri$ el
J, J* Cul cr5 l!!.;*.'i ;1t,. € 4 I 534N tlrlri'
, ;rr.U ..f i,s.if r JtJtr JiJl Jtr-a".4yL,ZS' .1-el; ;;,0! t

S01I (7JE ) .ry*>tceljlJtgUt -';

,;! f*.1S ;.Ufr a:Jl.r,t4 ti-:"q31

(-12,3):iKv:,t>! <-2,-8) Q2 
"

(10, -6) :;Jl*Lt-! (3,5) (25)

(8, 1a) :;51* \Vl e, _4) e4

(6, 1) :;;(v;,F! (-1,6) (25

Prl .;arlrJl iul jrq:Jl -r"la ';'1t3ral.nc (26

.;]rlr -Uu;".U:6i .r v !-LJl arlt q'r.-!iJt

at rl fl Id f;-o
I

av\ t't;a

t^rlr;,., irtj t-(bJ-J , 20 ft il+Jl .r!i J., JJt js l!! (a

r".l=iJl irl #tTlJ:-lr E;,Jl .-Sti 40ftls

6rJt =st d .o,i',lle 35" l-6-li;'rlj i-'? jls li!

eul *-l; tiltJl .ii-!4:-LJl atll ."-J+rJl
rc.is, tt.4z1, (22.94, -92.77) 'b.r '?'? j\ JL

aa*jrraz;Jl .r,L;oLi)t€JL".*l j<*,ll ii.iJul t" (b

C Ler.ri i,:iiJl i:ill ir.-rrl JL&q i'll
...rl'r"t":.;.4*Jt .ri c^;i3 f a lrrJt

l.rl>l.rJt ur;Jl (26b

(20cos35'X40cos55') + (20sin35")(-40sin55') : 0

jS ; o.au'".U ;<- ."+ ,-rb . v, u ' Y J' 
jS c-'l' li!

:si! t""

u: (5,-3):i5*q1*! "= \3,-6),u'v=33 (27

u : (-1, 7) :;,'5* qt7! v : Q' 6), tt ' v : 38 (28

w
ULf lil L, ii.Ad ff .v, u ;"6*:Jl UbtJ]t e tdt )'eV ael

( | JE ) .) j.;.r,t :"

a*\* ,b 18 u = (3, -5)' v = (6'2| (l

jU,td. r0 u = (9, -3)'v = (1,3) (2

;rr"b"r/ r8 u = (4' -4t,v = (7,5) (5

.llJ,Ui. r0 u : 11i + 7i,v : -7i + lli (4

;ta.k ,*; i8 u: l-4,6)' v: (-5, -2) (5

;3.r:l-rciu = \406,297) 4+:Jl JA"{ 'tufujjlc€) (6

v = \27.5, 15) 4arl J.-J ( s;- 
"! 

;t 31-jl,:-; U d**
(! Jtr) ,=+-lt,* eAl )5r"e.5Jlr*

1,5620 3.arart"-1 or3rjr I 15620 'q ' v'q3i (a

...t'u".lr ;q-; a Lit .)tde de ll i-:-Jlj:i O

t/130 =n.a (7

( 2 Ju.) .,rL-Jl 4-:Jl JJL:tn) r,rblJl u Al J'*'-l
tffr = 9.8r: (-9, -4) (s m = (-3,11) (7

t: Q3, -16) (10 v : (1, -18) (9

^/zss=2s.0' 5V13=18.0

dgt:tt.C"l b js ; u,vJ.€i:.Jld,r ei6lto.LJ+tI
(5,Jtr.) .6* U,?Qj| J!

14.0' u = (0, -s), v = (1, -4) 0l
100.0' u = (7,10),v = \4, -4) (r2

1.64.7" n: \-2, a),v = (2, -10) 05

82.9' u = -2i + 3i,v = -4i - 2i F4

e.^"!J53l L"{+- 6n3J-y2:V 'g'itSF+' 05

e<1- 6jJr ;pl J!" : (3, -5) .+:Jl .rs l;! '-^t-;r
,o- .51-,g jJl ;-r.Lll J".j v : (-7, 6, 4+)t t ";- t-

161.6" ( 5 Ju,) .:.te;Jr ,* +r:tll .rti 'ra:ti

UJ'l', j:4.?.a tJ* e.ry-a 
")e 

t 4l t', v.rle u !i- qei
(4, 5 r;rtt:.dl)' v,rb u'Ln*' L'o'r'l

JJijl (16- l9
l l \|| . tJUr )r, # u: 3i * 6i,v = -5i + 2i (15

l= (5,7r,v = (-4,4) (r7

u:6i + i,v = -3i + 9j (18

.u = \2, a), v = (-3, 8) (ts

Jre*-J';;.al^:;1 *St*g+ 'JLat'i 
:r-J'' (20

.60N I'L ty'l3 ;Jr-ul.;.1e.-rt5 l!! 15" i31; y')' {
;i Jr$! c #-5\J j'J;)t,.. 1y't if Ljll,rt' :::
15.5N -(5Ju.) 3;e o",r.?j1 Jl\? '':Jl*-!l

-rj,',r J5'l-lj

,rk-i4Jl sJl€itl 32

eAJSitr 1tr-JE:Jl

r-22'd-*\t,J*-:-l

tt*;)l "i! J;i J:-r+Jt J"--l d
--*- -r)\tU !J;Jl .rL^rl;Jl ;s:J

.f#!J"

..,),\LJl iii $ ajrl.i etlaii

,rLi..,t- .r:.c it.* ,V\ e
"FUl e6'*t 11t3lJl

r-J (*e]'CJTIUJ il l-14

jl"r-)t 6tt*Jl j -,ta.1,.:Jl

4d.Jl Lrlj c.il5l3!L -q-u:J

g t+,tti"-l &q JrtA;i ;r;
./ kJ' i|4 '"Jl trlrl

.,( Jl.lr,.Jl
YJ,' v

c aO Jl-e*Jl j 'tE.tt L.a.iiSl

r.-Jl.rlljl,br*ll!'' u-

,JruJl ?Al,4te JL

,J.c::,\LJI ,!;u,zt a^;,*

qi.r- f* ol.: .rQ4;. yt-!l

./ "r.idu 
t,Y,w d/ JS

L.t;ld,e.: @
.t-tJl Je @

43-54 c4O t28-37 c1-21

44-54 c6> j1-39
L-t.Jlgti @

c,l{+i.dl 5 dtdtl 3
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"-,-,;--.I
: rlL jr j*buErtLFi.1,#JvEu-.,ir+J

u=(40tv={-[ l) o u=-i+41,v=3i-zi E !-c,6),v=l-._2J n

t* v.z :.1,)€! it,t\w 3 ;.,, 
"aatt 

aot11 nq -,t

I7.e. !=(_6._4.r=C,u) O

roe.r !=r7i+trt,v=t 7, o

65.2. u=5r-rl,!=2i+j o

:r'l!JJ vi,Jb"El.$lFbFt4i' vi.tjr.rJbr &!J

(-+.i). (-+ +) - (+.f) "=1r.n;'=sr.a 
p

(?.-+) (+ +).{t 3) u=G,.n).'=(-P., o

( * +). (_+.+) _ (_.!, _|) .=c,._,r.,=c,.o r.

"r.i(5{)r. ^,Mr)L_{(! 
t?)!u1jl.t!rrey A, sJrJurjbr ,!Lr, 0l

15.3. .jiJl, irlr! yts!,L. Brur,u

s. wq.Jtt J?J.6n t, JrvC!uu Jt rmN brr riirl!g+,.b_jl t!
* eir Jc!, e7r.y'rr.E!rvi Jdr!! d!JJlq JJrjr !J./y y
d i.t/!;,J!F;.J'JLJJ'w+, w= r.d4!rj,:Jr Lebr rgJ9.r

i,tS.,),{.LJl JlyJll tiis. aiU+
JL"-:-t.Jrl ,t+l! a;.") 6"e3:j aa:t

_,JrlJl ?Al

rsb[-f

j:{+.Jl tJli cu . v: 0,-ri tt (50

. ,Jl-L"Lr:"

j! e^.- ,g)\i" Y3 cr,-r."L:" t! (51

.0:767" .l.{d^Jl .* q:ljl
a,l-r, il! iF $ !!rclt- 6rtJl (59

JK,5 ! J ;r--lJ i-i){:J I .rQqa-U

,it5 1.:! .Utt, 6[, .rta-6.J1 ..i,"

a.,i €+:J1,-c r-:l )l.J!t .JJJj5 Jr'Vl
.+f:.-ri *u 3i;rt- JFf J d

d--p -* W' 6Y :c(- qt?l (42

.,,L;lJl =At 
ofi(r,b) , (a,d)

?t- ,j-V Lt"+ 4:t-- L*J

j\ y 6.j\.t-! 13 r ;*il-i-) |

.ac+bd

eAl uasta; Jz"i: -t+ ,y ,f ,r"t4 ,'lt ;tt..i.i3t (40

oQ"5:Jl *LlJl e.r"nJl d! :-rar JUr cc,la.6"lJ.Ll.rJl
:.ri 6i .:Jt-!1 t{.i! tiot*,:; ,-,1*

.lr.rt5 Lali.+e *,H #t.(u. v) . ry : q . (v. w)
..1!i a=J-ca,-1fi:.r-c.t1 . v :_i.aj .4V!g, S=t*

.Ur*_J(u.v).w
0 f v .rll q L: . Lf cr,,rrL: ,"4+: v, u ,JlS l!! ,.lrj (41

*,f:.,.* J#t,rl-uJl sJ.nJl r+; -4 et '{:.:st (42

UJt{Jl FtlJl

, s : (u1, u2), v = (v 1, v r), w - (wr, w2) At5 t3l,!tAJ:,
r,tt+)l jrL +;l (45-45 :ir-tt,rt-tllej;l,l uatt-a;c.jl

u.v=v.u (4I

u.(v*w)=q.v*u.w (tt4

k(u.v)=l^u.v=u.kv (45

.90'6eL1u,vJ.{..J| ar-i,Jlrl ,r,tjdts lil 'il,6J+ (45

.i ;"aa;t ;,.L-i'r't-: j55";,0 "H

@
Jleti . a = (10, 1) , b = (-t 2.8) , 

" = (1, -9) Jlc.-J, lit
(5-2 rJ.Jdr) :jti t", Ys

(-r2,-34'2) b-a+4c (41

(ry,-e.z) c-3a+b (4s
\4/

lut "o"\ 
2"-4b+c (49

\ +-'-ro'z' 
':x 29*J '-23Ji .1..r)l gc +-ll st{^:"Jl i,, JS .laJl L-9li 451

(5-2 !r.rJr)

25L.6" -i - 3j (50

1s0.e5" (-e,5) (51

'r3s' (-7,7) (52

w
B f (-9,0),(-1,-1)j:3-n:Jl d,ii;,Jlrl .r-Ul" (55

0'A

45'B

c-,- . r,j-.,jl L- tL. r = (4, _3), t = (-6,2) Jts ti! (54

90" c

135' D

(_r4,8' C

(_14, _8) D

33 egrJrg.Jr,aJt 5-3s"J.rtl

C !r:t-2s
(14,8) A

\14,6) B

CECD

. R.Srill il4* -sl-t;" 431c-13ta.JlJ.*^Jl +j e-t
.(-^*i )t, q.al I k;sJ" Jl 6 9,y j.l- ;.rLi.,!)

R' = 23.9 N, R' = 8.4 N, R = 25.3 N

33 gl;l.rJl s..xbJl 5-3 g'r_r.ftl

4:-i-,:-llls r2..U.lr
Jj, li! .100N bJt.ti,;r.i.r +JrJl
-.J .17471 .)t.r;" i;,, Jt-LJt

*Ul ,rlj Li c31 m aL- LA-
;i Jt*A!,) +n1lr:*Jl ;y;,.t

L-;;s5.7" f(.:Jl*-!l

elra.rrL:. l4f c.e Ur;UUk ec.,t4 tAt;,e:.,JS Fl
.rl;"$l ,l!l (50,31 .t +5!,J el ,:.;tr;,

;tru: " =(-3,r9),"= qo,a1 1ro

.:lJi-; u: (-1,-al,v = (3,6) (5t

Jlg$t-";.s'l t-y *i;"e+r"y;- 4t1t ,,p.r2jl
.*:tl

29.7" u= i + 5j, v = _2i + 6i F2

1,64.9" u=4i+gi,v =-Si_2i (3r

;iL- LiJ 16 kg a:ls.5jJt 1:;i ;,r,,)UU.U .j*, diri, (t4

i,#Jtr jjrl ;;,to.1;<- ci {.-"Ie l!! .0.9m b.;t-r,i,

.flt ;tr<Jt i15Jl m c-> . F : m8 i:: -ll JL.,:JL
hii ar,t J^*J ,JU.L J+ JniJt e," 9<i ,9.8m/s2 stt; g

1,41.11 .zp;r",?-:i1 Jleat -j
.:,Llj -r-yi,e E-,s,s 3 t (2, g), (4, 7), (8, 1 ) !u:Jl,J;j (3g

37.8", 60.3", 81.9' ..:,Laa.:Jl Jt*-!.Ltrj

i+r-.Jti cr!v;"su.Jt ;; 0L2t)lj:u,lvl ;, jSc-.frri1
.i, ;). "r. ,=' j\ ;t! 6,tJl uji c v r*:.lJ ;;(e

(3.16, -e. e> s : (4, -2r,lvl = ro, 0 = 45' (t6

(-5.36,0.s5) u = \3, 4t, l"l = t/8, 0 = r2r' (r7

9'Jlri-JdCL- &y$-Av i;Jt-J.ii ,nrJqz (58

lilaJl *r ;.2!-rl * e-; Ft 6rilt bi,p j *.o.tlt y
Sli-Jii;J!,,.r| .ri 

'*S:i 

(J"l;Jl 6 t 02 ^4;U275N 3 oij.2ll

1758 N

.r!1.6J1 ,.L;1 r't-L; ;;-11;rt Jt 'tUri i*;;f ,f** (39

;a..rtr3lJl c^;lsj ,sts-pt4ii$,-F", ldl, lel, lfl {.iglil
. {"JUJF ni --+,- d., t,1L 1.sl Jl rrlr t;;:t- e, I ;. I d,, e

'!ti'3
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k ; *-4, *tnl'l..t 6t h,:Jl a.*,Jl J,!.1 .djll-)I i, tdt + it
(5-2o,rrr) .67b 4 e7 eSl S14At -'i, (J'!t*

Q(1, -s) ,R(-7,8) (r2 A(-4,2L8(3,6) (rr

-S,re);t/ffi=15.3 (7,4);tf f=8.7
:^q9 e S1 )14Al :?:.u, v J.{+Jl ui.t e Lst|t u"t t 431

( 5-3 {r/)Jl)

93' !:(9,-41,u:(-1, -2) (13

90' u:(8, al,v:\-2,$ (t+

11.4" t:(2, -2), v=(3,8) (ts

: o151!! rr.r.i.6.Jl{:;l (16

d'uto ( o = (2,3), v : (-1, a),w : (8, -5)
B 1l-r r*r'rr; ! (u . v) + (w. v)

9i .e-hJt;-rru J"r:*,.*'11 .rr'€-:.Jl i" g) S ,1a* s31
r.6,r-i rL ft , i-r:- - j\ J!r,J.e^Styj .2L"-lt 61t:'

( 5-l o.rJr) . iLi;'Jl.t iFJt )t".ir . ,-fr5U !..ljti

1.1. cm,57" 6.2 cm, 185"

ll)lri" ;J.i.i J:l+Jl Jt 4y ra ; \*-,CU3l (t
.4.ii'!I i.Jy'| 3n'y ;ta t tl-, Jiit! | C 35' i-el; 50 N

( 5-l !r.-rrr) .a:" ,y,f :t\ J!:S ,;:il qr:Jlr
40.96 N; 28.68 N

r,l$tJt,r;l (5-rd,rrrr) .]c-sa*-'".tr p>r*-rr (c

,rrr;l al-r, ;! t* rfs ,rr rclta;3 a1l-r' t-U; it'U'tt Fd -'rSt

-18i + si 
(5-2'-r4Jr) 'i'i;'t-''Jl

8(10,-6),C(-s,2) (5 i+-6i B(3,-1),c(4,-n $

8(4,-10), C (14, 10) (s 8(L,12), C(-2,-e) (7

5't r)15-l .f o"P,rtf

i:+-fgft rtr-JEill g

i/,-;i^:.lJ t,JeA J4* rtitl J""-:-l
lJ..?e 

CJ 11 ik-'XJ ',>\lJt e 6r"
-,),\ul J!?lll J<& t-€;'

.Jt:- ,F r+t<J!-.,bJl.yj1Jl a'aly

,aFb!
d

15c
38D

-24
-18 B

10i + 20j -3i + -2Lj
. aT;.jt.r-yt ;rr-.lr ;fu =:rr 

f- igi ' 
s.leir d.Jli:il (9

9":'"LsiL;;B(2, - L) 3 c".il.r,;ln A (- 5,3) t'---
B ( s-2 u.JJr)

\4, -1) ^
(7, -4) B

-3dt r'

*, :(#, _K),rrn
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CFb g"alt elt,o . ;.J,j ;.(-J

rt2.,_! cc.rli rJ,,/ :.Als
4id.Jl 4,15 dJK.J tJr,4d.Jl J;l

dK lili ci, j,kot^Sll.JY-t,
a: (a1, a2, a3) ,b: (b1, bz, bzl

:Jp tGr]> r-ro.gi n dt53

c a1: b, c.jt5 lrltarJ ljl a = b .
.a3=b3ca2-b2

a*b:.
(a, * br, a2 * b2, ag + b3)

na: (na1, na2, nag) .

eaJs:tt c-.flt il
g C.rsi:! t-sg iU-'1t,.1,"-c-r

.-r)tljl

$h;4)l.j^ &-i Jl-r+Jl J*r-l d
-* -)\tlJ i"JiJl .rt--lyJl ;"gJ

..*rU q:*
l'-J

,f ,il, *-$ 5 *-t+ r-}ir ;tl.tr aF rJ;93,rjt.r-) | ;, :dt + j
( 4 Ju^) . AB .U,it CiJ>lt tr;. -r-. el f ,;'! L"

(20-27 A(-5, -s, _e),8(11, _3, _1) (20

( | Jl:. ) ::t-!t .rD,uJt .:tgtr-)t luii ; .rrli 6 M Js *
.!qF)rJFl rLjl (l-6 (1, -2, -4) (r

(3,2,r) (2

(-5, -4, -2) (t

(-2, -s,3) (4

(2, -2,3) (5

(-76,12,-13) (6

-r-rl f: .t<f l*r kf t+ U!ij;t!-Jt i.ri:*J t a,LAl $b 451
( 2 Jll,) :;! L* jS ,J t,; -.. i.La; etjt-uJ

eqF)r Jl.t *;t (7-r0 (-4,10,4), (7,0,e) (7

(-6, 6, 3), (-e, -2, -2) (8

(8,3, 4), (-4, -7, s) (e

(-7, 2, -5), (-2, -s, -8) (t0

.rljl-b!.:^jLt c 6 ;{* - |x,t:3i U iU..l ;,,jtt& (t I

s r\, ;Y gr c,tjl-r.-!:,(675, - 121, te30d) ;iU er".lt$lt;u- .:,tjt-r-)t .rL u.b o (-299,775,1.6100)

( 2 JE-)

3445ft.f..'1 Jl\plcjujr .r-irL*Jr qji (a

j-ALJI ., :.#g1 Jt :ut-tt c,tjt"r-J;ir (b
(193,297,17700) .aL.JJt e$ *; irrjl.tJl

( 3,Ju.)' $Ur -fr f ."1-a;Jt .,l  .r-it .:, t44tlt g "SS 

g, p
.:,Lit+)l J*l rJajl (l 2-l 9 a = (0, _4,4) (r2

b : (_3, _3, _2) (rt

. : (_1, 3, _4) (t4

d: (4, -2, -3) (15

v:6i + 8j -2k (16
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m:7i -6j + 6k (18
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.:,U?)r JaL ];l A(-4,0, -3), B(-4, -8,e) (21

A(3, 5,1.), B(0,0, -9) Q2

A(-3, -7 , -12), B(-7 , 1, 8) (2t

A(2, -5, 4), B(r,3, -6) (24

A(8, 72, 7), B(2, -3, 11) (2s

A(3,14, -s), B(7, -1, 0) (26

A(1, -78, -r3),8(21,14,29\ Q7
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a: (-s, -4,sr,b: (6,-2,-7r,;= F2,2,4,

<-88,6,99) 6a - 7b + 8c (28

(-6s, -18, s6) 7a - sb (2e

(38, -36, -65) 2a + 5b - 9c (50

(48, 12, -38) 6b + 4c - 4a (tr

(-68, -24, ss) 8a - 5b - c (t2
(22,36,3) -6a+b+7c (rt

:.rtaxJJ;!r* is +r1
. x= -9i+4j +3k, y:6;-21 - 7k,z: -2i+2i+4k

(-27,'1,6, -21,) 7x + 6y (ta

(-63,28,55) 3x - 5y + 3z (tS

(-22,L4,-1) 4x + 3y + 22 (t6

(50, -18, 10) -8x - 2y + 5z (t7

(-18, -6,6) -6y - ez (t8

(-13,2,21) -x-4y-z (!s

:;! t* y ; t, :t^r. tt.:,tjt-u!.sj'b, ffi . ; - 
" 
N gs r:!

(4, -2, -1) M(3, 4,s), N(1, t z) Oo

(-3,6, -1) M(-1, -4, -9),N(-2,1, -s) (41

G, -2,7t M(7,1,r,N(s, -|,0) l+z

I 1a \ /^(-#,-o ,) ,G, -s, o), r,,(-2, -E,t) o,

39 JLu'*l oi),UJt rt ;,att i nki:.+rl

.rtrll i)Ell rl .' :ll ss nt<.;!4Jt 5-4 gg_f.fll
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eqe:r*-,* rl-ttSt p,;i: t- # ui v )o a hz* AeI
( 5-t u.JJl) : v,rb u.LA* L.otA,3'.JuL:e 3p

u = (6,8), v = (2, -1) (56

(1.6, -0.8), 11 : (1..6, -0.8) + (4.4, 8.8)
u : (-1, a), v : (5,1) (sz
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95.4m/s B

704.4m/s C

100 m/s D

(63

(64

l'tl .slvrbt':-r j;J.S,r3JU.hJi-jL^ * 'et^
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r!t?)r :et Pl (3jy ,e:set+;,F.t *l ::L:,..[)
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f^bJl Ji g3'' .+s - +7 4;LJl
90" t€-t"6 L-:lj o* iljlJlr,Ull
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i(63, t),317,-3,12){. Alr,53)3172-e)11
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/,fi il\ ilr r,6r \ / r.!an '"4r. ]?'6F\
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, ;!uY;uPu,u,r+:rur Jlr dre llld
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<-2,-1,7J to tu nt (q-12,14) v+s 0r

7
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e,)d .rji l!!.-,)UJl JLt .t'r;-..|" ;j3Jl 6pl il.a-,' cjts l!! bUl e"r./ ,'.^.+Jl ;:-6" yf
,* -;g6.ill6lJl4d.JlL*, c(4,-1,3), (5,2,9), (-1',2,-6r.rl+.-:Jt c-J-:13 
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6r- 1t5 ..,),\lJl J!,-J-Ll 6tY
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(x + 4)2 + (y + 2)2 + (z - 3)2 = 76
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i# attt-r. aJ-iv r.r-Lt.KB,L*in-:J r..:r-65:Jr r;t'H
LW 

Jnt"'6J!.,>t'r','*;pc)t-,";oo'""'t,'i;ro,j

s,LALll gg ilt{".:4tt gal+i}t ut;2Jtgdif dJf r-gGll
Dot and Cross Products of Vectors in Space

c,5:-.*Jl .ir"aau,Jort?-i! 'U,iJl *i;"{+-:J*J-l-rJl ':;Jl ,teq!C4,G.attgi{rlit.rtts.Jg.afl
L+J-,J#t-,rl5li!-Lii-, 13! el;AtJt&yp;.rt6+&r"t rl t63:-)l*ic,1.4+:Jl eJt-Jt9tJ.e

.l"ip J;tnl

e I;6^3iI I It i.k L:,el I if laa.i.t tJ di t.rJ I r-r.,rg.:J I

,;Jls et.a!trn a = (a1, a2, asl ,b = (byb2, br)  ge;"l o.r-uJts.J,aJt , rjlj
dt<lll,La:iJflf r,;rul-:-tr,bi,::.;,-ttr{.6kA:.4JlirJSr-J.a.b= arbr+arbr+arb,

a.b:0

;&bi.,lt &l{+;.Jl .tilr:J glilJtl g._lirlt st5-r!

:r,.rrLcn UK t!! t+L 
al ,;! t* 

...1S 
j u, v;.aa;J.l );tnt erdl jew a31

u = (t -3, 3), rz = (4,7, g, (b

u.v=3(4)+(-3X7)+3(3)

=12+(-21)+9=0
.olr.t':, u, v dli ( u . y = 0,.ri Ll:

rr= (-7,3, -3),v= (S,tj,Sl (a

,|.d,stu.lJl cosg:,u'v,

v#S*gkl,r
sLildl 9:.anl 1- !.

. 6t4)t cA b?5'';4S

,dfutl9,
.,'tftlr-.r;tr.loi .

l.{iii ir_Jljj lJ,d,*{'i.J
. cl'.bitt,]

qrobJrr -.;alr i;i '
o-a ar-u-ig , og;.lJ

'IJF-Jb ot-ta.Jl Jl++!

r€lrgsr$t)
galaiJtu..1,:Jl

cross product

Caltutt \tjtgL.
parallelepiped

CtiJl s-t+iJl s. J,.bJl

kiple scalar product
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€ J:44-"J,r!;t-tlt V-'.Jl rt+:!
.jl.r-)l..5r;*Jl

5-5 crs"r.$l

d.E{+-:J ,JtlJl :r,Jl ,l+c!

.'1,^cjl./ t .6+ L-Jl)l_,

.rta-n:JJ dlq.j! I :r-oJl rt+*l

.:t-t*Jl )t"=i! 
"/ 

4J[.d-lJ

.7l.Jb
5-5 s*J.rrt .br t

b_*Jls (;-(dJl a-o/l L-j- >la!
.iJ,-lll;.€+.Jl

iir-ih:tl ar" "'i
."f l3LJ" ejjta,l j -,)l!Jl Jt:Jll

, jl-t3
*f -rL-,-l*"-.:Jl a.*.Jl .t';.ji.
:_*)l i.tn .:tjl-r-j C_b.l G;Al

t+Jl,-t- .,:Jl itill .rtjl-u! ;,
.6r.raJl +rl ;/Jl r! 6rjlljl

fb-"- up 6,tt; 6t,jle;S,J-S .

ar.{+.Jl o. L-rl }l cil5 li!

;c +"Jl cjl'S til yi0" (;,rUJr)
. ;.!u ;J.bkJ | .:ljl"r--) I

s.Wl I gl 6J.i'l .rl I r-r. 1,.A1ll

);t$ -, F)t :Q! a.j^s rJ r,1,:.rt
t +-+5 .r rii*-:lj'1,'ijl.-l! i,i".*J

.atJ"L':l

,s;,_.elJl rta._! a/J #Z ,SVtt
.et :;ll e W,

u. v : -7(5) + 3(17) + (-3X5)

-35+sl +(-15):1
. 6t,uV:e r;u,vdli . u . v I 0,tl t*9

.tt.rgz4e$6 g
.rr"L:. j, :]Cl .;e'r't':^ uts 13! r, rL 

f.t ,;;li t* js .r, u, v;.,1+."r: j;lnl ep)l )..av v51 
I'i = (4, -2, -3),v : (1,3, -2) (tB st-rrL:" r0 u = (3, _8, 4),v : (s,7,s) (rA 
I

. cos 9 = ffi ,f, .a,b wlv *,"-.* - t 'j'; r;;;;i.r;;;q.r";;

L-P il ? e j1 J! c u : (3, 2, -r), v - (-4, g, -2) Ors 13! c a 1 v,ft, e Lj rt o.V J>;l

/?r-r\.l_t1_2)
a= (3,2, -r) ,v = (a,3, -z) cos d = ;)i' ;' iii i) i'i'

l\r, z, - L)l I 1-+, c, -2)l
d:{-:.J r d- JS Jd.J ,eBrJr g. ra'| rlaJli COS 0 = -=1-!14 \/29

o.rlaurui-:9,u* i,t 0: cos-1-$ = 101.5'
!406

.Qra f Of .5" ra u , v ;-.L1lJl e"$ .ri qgi

124,6" .at;e d ;' : S1 Jl c t : _'4i + 2j + k, v = 4i * 3k j:+?dl J:.t i,rt;lr (J.U .r-_ri 1Z

41 er.' :rl ; okai.J !,rl'iyt tirgAjb (:t't4tt sJg:Jt 5 - 5 s-.rAll

(45, 45 ) u,- F.J.:J1 g3ii r (5) tr grr:llg.r o (43 ) o- F*].:Jt g_jii o

I tr.' :r1 d crkrJ.$ C'aFyr s.tbl\gJit4JtliJ,lbtt 5-5 g,.O.fll
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g 
-irJ | -i)U-: . 

"L^aJl -p o$.:J I Jd I Al U ?\ tt ra </l+i v t g. r:t I

ca x b y)l aJ y j3 ,ti:ts p j ^z;.9 a, b ;4a:J .4b;)l ur;ll 'i!r '.rp111
. a, b ;"x-n:Jl,: f. 1nl .9 -c.-Jll )s t-> 3*a x b 4dJl rr;4-e' a cross b ird

e@l t sP A@ g^oL1i:rt r-r. ;;lt

a-;e.tr 3oa,bg,5.f*$s.ot+:Jr-.-r,:Jrrjli ta:a.Ii+ai+ a3k,b=bi+b;*brk;1Sti1

a X b = (azbs - arbrli - (arb, - asb)i't b1b2 - a2b)k

. i, i, k;-i-rl.]k+:. i"J:J 41..U)i6rLJl.rle 3 x 3u)l j"ut;@;ir* i+ eL>;rtu UfL lil

. a x b 44d.ll ki;-\et'iJl J!J#;; a, b;" 
"|5 

oljl-t-!3

it
a2 ag

br. bs

li
"r,b:lo,

lbt

li L t.li i
,Uo!Jr;st3 lr\\k ,,

lr, b,\|b.\
i i y');)o',2{4)h o,

4 ,{ blb, b2

+ f .iEJr e! i, j, ktsrrok'& e;3l
2.idjr; a nl.1l5!e;jJ

<- 3&rtgibn!3rsre;9

t-z tt. ls1l. l3-2lr:l g rl'-l-: rlr*l-g 31"

= (-z - 3)i - [3 - (-3)U + (e - 6)k

:-5i-6j+3k
= l-5, -6,3)

a x b = (azbz - aubr)i - (a-tbt - arbl)i + @rbr- a2b1)k

-+ 'lt tl+

ii3rsyl;JJE l

(uxv).v

a.
. u, v;r )5 -rrl4 u x v ji r:b-Jl *rUt ,[:.:]t g* l-)u

t ,. . ._jS_,.,1-u x v.ti.:,L,,)l;lrlJJl r *iJl J?31 cUr.7lt, ! , .

.u,v;.t"'peuxvJ
(uxv).u

etu' 1'>l*' rt4--!iriJ;J+ .lU

.el ,';ll ,) p\6;t

(u x v). u - (-10, -70,-25)' \6,

=-60+10+50=0
(u x v) . v - (-10, -70, -25) ' (-1, -4,2)

=10*40-50=0

ejl-t-{'-?.- rta=i! W e5

,:Fl:i,._:At )+V s31

. ;;t t"" JS ./ o, u J.{-"-JJ
:y,r"L:. Uts l)! L" ,r- 

fF,

u: (-1,6,-31, (a

. v: (3, -1, -3)
jl.t"1":' (0

tt: (2,4, _6r, (b

.y : (-3,2,41

;-r."L:r /',-22
.rt5llJv tr u- 0L-jl) lr*F "r+:i

a: (7,3,41crr: (-4, -1,-3)
1.68.6" .L-* d-e ? j\ Jl

pU'lr ei-r q!-ut*, a j\
u: -3i -4j+2k, + ,JiJl

.rfl-,1-91*:. rfL*L; v=5i -4j-k
Q* ^*.r;J>J 34.89

4:e 6iJl ,JUl gjls- g ajl
t:-3i+3j+2k,
u: -3i - 4j + 2k,

ir-\ v:5i - 4i - k
iu'*;t- j 49 .s)J\^b

u, v ;, J.5.r,r4 u x v,il ; 
"l, 

u : (3, -2, ll, v - (-g, 3, r) ;.6a:"lt oltq') | e Al Jztl

a{+r.f erttJlt +r- .,".-t -Glil

lr ilu=3i-2i+k,v=-3i+3i+k ux"=l 
: -: j

3 x 3 L.iJr !, -.!Ji-. ;J;s a+l ,t-r;El3 dr-!i

2 x 2-a4)Jt 0173tb. JS il'r a.$ rL?*L

= \-5, -6,3) . (-3,3,1) = \-5, -6,3t - p, -2,r)
= -5(-3) + (-6)(3) + 3(1) = -s(3) + (-6)(-2) + 3(1)

:15 + (-18) +3=0( : -15 + 12+3:0r'
u x v,r!i ,t'*o e.t4,r{gl .! "J-r,lr 

9r.tf ,.pt-;i t-
.v,l3" f uk,S>-r.e

u, v ;r * r.r-1', "., *lrul;l# fiHl :ff":fi
u = (-2, -1, -3), v : (5, 1, 4) (3B ! = (4,2, -1), v : (5, 1,4) (34

;n 
jS -t'jrr x v.li;4 t' ,o: (6, -1', -21 ,": (-1, -4,2) &4'.'*JJ,/t+"lt ?Al +J\

.(-10, -70, -25) .n,v

-I

gal+i':tr s.J6tl

c,.| gal+itt -. FJI d!l+
nli.3lsll tue g.i nk-i.Jl

6+LJ tJ ,.L.r rt-il J>u
!rJi*.Jlc! nkdCloL

.:L'-Il*Jl':3

\-----.---.---..)

(9, -21, -6) (3A

(-1, -7, 3) (tB

or1:,i.rr 5.P!r 42

(+-eSnl Fr-Jfitl

J5.l1 ".:k; J, it;".r!,-.1$
. n-,ttiJJ ./YLJI 0# dJ" ;" ;;*lJ i

\aUir

3X3ai,ijl b.egbttt
,t-U;r:l t 6-r-eti -,)\.u 1,,1."d-:,)i

J" 4rJ;-r..Jl6lJ.t,o i..:i t

.3x3;j

g^61;3)f f r-r-

grh,if ? Alrlq=il ;..iJ drJ 5

.,t*bal Jt

&k+:..J| 5 d!-ill
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.r+.r+f f nfrdt .f\rLiilf\
g.o t+3>' I r-r.,;:ltg rJi t,rl I s.,.l.atl

aJlJ,J,rLlJt ?y'1il", Ji-E Y

.,r^t;)l ?Al il"r -rY;=.r

..,)\.tjl riy -,fUoft \g':rr ptEi

u. '>ltyit-a..rb 4L"11 d" )Jn
:):'2x2r.ijl

,13 -;l

az ;l
cits li! L t3:-r*1,li -'ytjt JL|J
.)t.ci .rU-.i-.".Jt ,.r" JS;.rJx i."i
tilA;Jl :Vts.4 ,:1+_r

.q?r, c^ji5 li! B;Jl3 4.JL c"jts

.,i),U f--+. J^ C9ta...tl ttiltb
-6:" JS ,o-.jl;;- aJ .'1,' ill .ro rt-'!l

c.LJlli! ,y\e )t_r F -V
,:" .,^3Yl ;r-!t ;, .rta3:. ;3)ii

ar>l,tiLri € Y.rtiJtu d
t'jlF ;;yta.:" t!-i.1*; t4:1i

'C:L)t

1}";\t .grtr:"-t-LL-ip lu x vl cJt ,tr;, ;:-jut(;4-rr;.-r3c.,l:.:L:urt -)t-;lJ
. 5.5. I JSJI .i tJ JlJrt".: jLL; u, v rr.gjJl

e lJzzt I dA drAi $jt ti. e!4 7' ts
.Jlr.rta:",jt^L; u = 2i * 4j - 3k, v = i - 5i + 3k g.ejJr g.)$!t 6t 9:a E!- z>La A e\

uxv-,.-3i It3rle.rfl

3 x 3 :,.;rr !, :jtJn4.Jr ;r; a.j revp

2 x 2an)! Vt33a cF;rix :.ra .1-g

rtaijl slr e &b

| + -31. lz:l-s sl'-lr
=-3i-9j-r4k

u x vJr,!.r*:i 2tJJ.ill
lu x vl = l _i4'z +-+ (-rl'z + eM)2

L. r:r! = t/286 = 1,6.91,

.t.gra'a. y a s 1 1.6.91 64t; 5.5.1 JKJ I 
o-i d1;l | 6;t r- C- ;*t- O\,-:1

Lu.y i-b 3 29.35 Jt f t\\845 . Jt 16i &. (iirrf
crl.pt2,: crLJ; u = -6i -2j + 3k, v : 4i +3j + k { 6iJt 1>[;lr.s;tr:. -U_ i-L- J?ri (4

t = 4i - 2i - 2k, u = 2i * 4j - 3k, v : i - 5i + 3k + csjJl CJ,L-lt q)t 3* a* s51
.\pVa t-tr>l

5.5.1 .5arr

:a: ,73b r91lg:.5;tjt2;.Gr-| o"j<: U!, ,clrJl iLi; i;,i1;*.:t g* up.>taa>b{.i c-i:Jt tr!
adLJr i.-.ajr i! ..U)i 5.5.2J.<.Jt JjrJt)t ifjt*JE-*,V-.+:,p.o.,i rraJ,,---.+.,;r6.2rr

.a:L)l gljt g+.-.1*ic,taa:Jt ..qi 
oDt"Jl .;t*Jle.A

ei)ill 9*|1i tg.-rrill

, t = fri * tzi + t3k, u : ari * uri + urk, v : zri * ori + o rkos tir

lrl t2 %l
t. (u x v) -lu, u,

1" 
" 

::l'o"'-"j)rjjt o-$rr u";'brr !P

t=ai-2j-zk
u=2i+4j-3k
v=i-sj+3k

3 x 3 u. t' ir. Tal'iJr;r:r -ii:3 )lA"tr

14 -2 -21
t.(uxv)=12 4 -31

11 -s 3l

= 
| _3 -31 n,- l? 

-31 ,-,.l? _31 ,-,

2u;;Yl j ;.r,cuJl dtu,1>t*, QP
sti)Uj cft#Jl ?At frt*r t"s

..rta.n:Jl

etl_f U vV.r)t-- SLoj

:ta, CrL)l
c(.tL-_r, o{+fi C*-) *-.<Jl

^4-- JI /,*-?).r{^J t )Jr;r3

&:..nrq =-12+18+28:34
.;,"9-at- j34,g.rL*: , It . (u x v)l 9 5.5.2 

"$Jt ? CaL)l 6le- 6.- li +i
,:t tAo.6ZrJ

t : 2j - 5k, u : -6i - 2j * 3k, v = 4i + 3i + k { 
"jjJt C;,ut 6;ti:a ra- ajl (s

iuSvZt>386 .rrv& if\

43 elAi.f r oir ola*:eJ] orf+s*r -. :;f r: sJ-rJr s. ]:Jt 5 - 5 c*-fall

GDCD(D

a=2i-3j+4k, v:3i-2i -5kdr..€#.JJ,,ata.,Yt :Al t!"L-,),{lJlJl:^l}l ..,J!:t4i+il cgd&tr
:a:iYlaJrLJl up eVljtl 

ep ?-LJtr"i.Jlg,"r

UXY:
kl

f4-l l=
-,1trell

r.t
Ll_t

-3

-2
la :l'=[t ;lt.la dl-:@i -.nti+Ek

| *t.' ztli &l{i:.lJ C'ol3j*t g.}AJIJ s$,UJl g._xhjl 5-5 ryl.$l
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.F Q z uta;- ; ; t, a, v +p rg:ll 73!)l \il1 ib f> Jz tl
(5J1tu) :jt l4r

t = (-1, -e,2), t = (4, -7, -5), v = (3, -2, 6l (20
ij.;t-3429

t = (2, -3, -1), u = (4, -6,3),u = \-e, s, -4) (21

i-'<r AJ>J 85

t = i + i - 4k, n = -3i + 2j 1- 7k,v : 2i - 6i + 8k (22
;.-<";J-J 40

t : 5i - 2j + 6k,u : 3i - 5j +7k,v : 8i - j + 4k (25

luS-at>369 iK* c:tl+! (2a-27

: !,'t t", JS j crL-Jl ra"Jl.r"Q (r:..qel

(4,3,3) (3, -8,4) Q4

(5, 5, 3) \-1, -2,5) Qs

(r,s,l) (u,-i,-:) tzs

l-8,0,7) (7,0,8t Q7

:j'tr 1"" JS .,l u 4"i^U i..(* iJb .q3i.r v, u . v;,. y 4i f;1

(3,4,2):;tS4 qt?! ": (2, -4, -6t,t.v: -22 Q8

(-1, -3,a):i.K* rta! v : (t,0, n),". " 
: $ tzs

\-3,1,, -7)t;S* qt7! " 
: \-2, -6, -s), o'v = 35 (50

: i.ul3 Lli:- |*b ;JlJ if .L&J | -bttJl cj Ll li! 1", dte:'

;r>lJ ;/ti:-l ljlt c*J t- t, 7, 7), (-3, 9, l1)' (-5' 11, 13) (31

i.ule i"ta:-l gJ"..-,:l (11,8, -1), (17,5, -7), (8, 11,5) (t2

:) .el g;tlr- Cli L,,ix+. JS,ft5 l!!t' rj-

,jqjl* m = (2, -10, 6l , n : (3, -15, 9) (55

,UJt-* .e a: (6,3, -71,b : (-4' -2'3) (,4

,yz rgi:-^Jl op q3-6jJl u rs^lJ.jl-t-)l6rJ4J1 !51 (55

,y .tr*X y:-dl .r"';Yl oi 50' ta.V \11; ea"j I nibx

\0,4,4\/-g)
uejl rrtjl.rJ lLLriJt aBCD ge\)t S*Jl f K li! te Ji,"j

.1Lf fi! b rlj,,aJa- bG 4t'U .UJjS gS t;5,11,5 6ttt
:):ij"u:--

A(3, 0, -2), B(0, 4, -1), C(0, 2, 5), D(3, 2, 4) (t6
c>|*b\ ,<',1 &. J\- =" -i(2,5,s),8(4,4, 4),c(4,6,2),D(2,7,s) (57

l:b* .L- j;'s. y i,Ja 2 9.4 t g)*1 6 ;t tc

w
r!! r, :L ,j .siii L" JS j u, v d,r{+:-! ,rbuJl3l)l 431

( | ,JU.) :) 31 4.ret':. t;6

jlr,t 3 r0 u = (3, -9,61,v = \-8,2'7) (l

4*V*r.e t14 u: \5,0,-41,v: (6,-1,4) (2

;l.uf,:. t0 lu-- \-7, -3,ll,v: (-4,5, -13) (3

a*V:n p i-15 u : (11,4, -2),v : (-1, 3, 8) (4

d.bllr.u t't-8 u : 6i - 2i -5k,v : 3i - 2i + 6k (t

;1.r"[^:"i0 u=9i -9j+6k,v=6i+4i -3k (6

't*,tJ: ,67"p*-ttt{.\ 
";t6.r-! 6i;,et5$ (7

. ( -55.5, -55.5, -55.5 ) "rr c5.,-'ilr, (55.5, 55.5, -55.5)
qei..p!t -u,a.,;"a.-s1t ;..ri 9 gi.gjJt drl -l rxir
;"r:r.r.+Jl - J.?=Jtil ;Ll: oui!;iUl ar.l-?il\ i.L-il|l

109.5' ( 2.Ju.) .it:s ge c7 ?tt JL\t-

-utvi.ji L-Js; u,v;.a.*:"Jl ;- 0L-etjtu'$+i
(2,JU-) :6t:eUeFejlJ!

88.9" u : (6, -s,1), v = (-8, -e, s) (8

45.4" u = (-8,1.,12),v: <-6,4,2t (e

37.5' u = (10,0, -B), v: \3, -7, -12) (ro

152.3' u = -3i + 2j +9k,v: 4i *3i - 10k (ll

!-)l JP'L,rltl (12t5
E ;C- l'-'; 1s ui a, v ;r,aa:-$s*l+!l ./rrJl .r+rl

(5.Jti.) : arv a )S js.gr.j,.ru x v,3l

(21', 7 , 0) t : (-1,3, sl, v = (2, -6, -3ll (r2

(25,6,7t) !: (4,7'-21,v: (-5,9, 1) (13

(38,26,21) a-- \3,-6,2),v: (1,s, -8) (14

(7, 23, 12l r : -2i - 2j + sk,v = 7i +j - 6k (15

,f ,j tt u&.l.. otJ"., u, v { .s 
jJt g.)r*;'! | 6t P i!-'Et4 r+ t\

.rrQl ,ltl (15-19 (4Ju,) :jl.:t",

u = (-9,1,2),v : (6, -s,3) (16

t= (4,3, -1),v: (7,2,-2), (r7

u = 6i - 2j + sk,v = 5i - 4i - 8k (18

u : i + 4j - 8k,v = -2i + 3j - 7k (rg

r@' C !l."iJ sAt"it' e. itb ssU;;.ffi

,r-u ts r1 u 'L ; ./. u is j id+J vEUr -/r $,1

(oqr).0,-2,0)6 (-1, 1.1),0. 31)O (-r.0r) G,,,-)0
jllb,O .16r'.3 a.tbrjt-e

:1p u .r -jt J ejt -1'.i\L js j 
". " !i+rl r , irrrr yq +,1

ltsr.v "=€,-{,S 6 (;e6.9'!=0, ,.0 P !F1s{r u=(r, 2,)) (r

v={ 1.-r,6) v-( r. ,,9 v={0.3.-2)

".'yy.uq,y"'oit;;.t!u 
jri","Fre'Str-lt+J

u=p.r.-6).v=( r.{.1 {. !=(1 1r) v=(-r'0,-r) o

(r1 3,14), {?7,3,1r). {3,1, 6) (-3' 3,3), i-3, 3.3). (1,3,4)

=(27)(3)+3(1)+14(-6)=0 =-3(1)+-3(3)+3x4=0,
\27,3,14).1-2,1,3t (-t r,3).(-r,q 1)

=271-2) +3({) + 1413):0 = -3 (-1)_3 (0J + 3( 1) =0

u=({.-1.0),r=(s. 1 1) (ro u=ir'r'4.v=€' }r) p

\r,1, 7),<1,4,-1).\4,-7,o) <7,1,-11),17,1,-r7).\3 7,2l

= I (4) + 4 (-1) + 710):0 =?(3i + (1)(1) + (-11).2= 0,

\1,1,7J.|s,-3,4 (7,1,-11) (2,-3,1)

=1(5) + {(-3)+ -t(-1) =0 = tl2)+lll(_3)-11(1) = 0

,;!uy;ir-*ru',"+flre!!rril*iL!u+i]
!=(2.0.-3).v={-r.-3. t {rr u=p.1.1.r={6 r'4 0l

L/i>t 1-12 alibt624

ir\\r, z,st,t6,-7, 7),1-s, s, lJH!!J,<qlraJLr{ip-+ii (t
&ibtd3 .rtr+

eAlsitt Fr-Jfiitf a

e+ V-rs"ulj t-zs it-lt..1^r
.-.r\

tz.c-;Al.i," #-i Jla.Jt J*.:-l
-..-- -,)\tIJ ;.J;:Jl st?lrl ;rf;

.f+t"r

,3l<?;.rlt 
'd/aifi 

4

I

au-lt i a.rLi etla;i
..ri .r)\ul A,*" Ji c 20-23

d,S"i CFJI C)l_r fo- t.j
?Al urh: ,::e il[- JJ'<t ji

t.:t-6-d.Jl .rtj){:J,r"!iJl

"r"ti J^ f,FJl J! f^j, Ut

c+*JU d,ll-tJ . -.-7y",_rFJ l-r

r ilLrL

.Q* qr6r.-r56.7 -tlrc\E I

.Q-* qy 6J-rL3.6 r!\M I

.Q"* +-*6-w382.6 tlt/eAn I

.Q* +r;-vi25.8 tlZt/Z+ I

44-55 c42 c1-25

44-55 c42 c6,>r) 1-39

!-tJl o_* GD

&k?:.Jl 5 dl.htl t
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.r,$.i g,)t.tjlJ!+!t n!.at*fi F,r
€:At ciiL,*ltdiE) 3ij L*. cri

-L;; (;:.r^Jl r,a*:Jl cjr}> s*
a:.:^Jl c6r.t*^Jl !,rata;Yl ?AU,

'aq'b!
ic gJlo'Y rY :i(* tt-i (3S

c-.J jred.Jl .rF-r" irljl-r--J
. &) -f- .21e,.Jt+.d.JU d; j,t e" ii

:i5.-" a,tTj t&tkt: (42

.r,L*,ti )11 j,-*Lo,Vt ? Al
ar"3a.:.Jl ;,. XS ltn ft-:"

';='L.1t
?Al G_F iJ :A<*, ;,1-?l (44

* -f a, b;"4gJJ dta.,!t
6j;-"r1nl,J3;Jl & etry
.4';- ,P JJa-JJJ.a, b;" 15
:t-lt;tS q* & LFp

.e-Jtj J*J eL:..i

.r-.9l p ,t6;rl frU it!..J|., ,t,rl L. i-i:-. I,Ll )S $b ajl
( 54 s-JJl) :16; r;'.. i!i; eul-u.l

22.67, (- i, tu, i) 0, rc, B), (_2, 22, _6) (46

zs.zt; (f, t , - +) e2, -1, -14), (21,ls, -2s) (47

ss.sz; (-0, 17, -11 e22,24, -s), (10,r0,2) (u'\ 
21

fi! L. .;f-t fJ' 
,o,'1. t- 

,,1S ; ", 
v ;,.Xry,JJ ,rl>|.lJ I erAl 4s1

( 5-t d.Jdt) :) 9l y.reL:. Uts

;r.&b L) t -22 (-8, _7t . 0,2t @s

;.rrrrr L-:J i _58 (_4, _6) . (7,5) (sO

;Jrtr:r L'"1 I -33 (6, -3) '(-3,5) (5t

9l .l:"tl ;.r"U >L--..,i.J!l .,Le^:,Jl i,, 6-i,f -et,a* a rl
( 5'l L-J4tr) .fyj LrJtt tart+l rb d ,Ex;!t .5;lr-

'l-
a

-r+

3cm,50'

0.5cm,50'

D fdt.i.t-:".r1.{.?.r;! L-}i 154

(1,0,0), (r,2,3) A

\r, -2,3) , (2, -4, 6) B

(3,4,6) , (6,4,3) C

(3, -s,4) , (6,2, -2' D

;r_++.J.1-^t+!l eJ*iJlJel- L (55

A 9u = (3,8, 0), v : (-4,2,6)

48i - t8i + 38k A

48i - 22j + 38k B

46i-22j+38k c

46i_18i+38k D

45 rb^iJl i,:ta+i.J o4trjtt {iJ.ajt, (:rBtJt li}alt 5 - 5 u,_r.rrr

/

(s5

@
;-t*,lT.rLi)rp$'Vf ,Srf_* Ctu,;>t*rE:!Jf .J^l,jt Jt-d-1._,)\.LJl!!.-$f e_g:

4..s;-t12.6g rlY *u:2i+7i -k, v:3i - 2kdr-€dJt.t L; ggjJte-L.JtCL-
..rLL; u : 2i * 7i -k,v : 3i - 2k,5jJt L)ijlt S)ty, dL. ;_t:;.K* 4,t-j .U.-ru

,j)r+ u/'-) +a o* .f .5jJl e.J:Jl da- a>t: .o+y;ss{@ g_rLi a+ crt::t-,.-.,

'Q* yy;-t-172.63 ti ry,;r:,1. ;!r s)t-rct- 4-t- *.i:r:,53L; 6l,aI6;t- I

5 et " ttld cil{+:+lJ CpFyr u.t,eiilggJitdtu..xajt 5-5 g,a_r.ftl

c.dit q52z ,ayt .,i tl"JU;U €.Jri ,gr_ o:;.
ttir" c-J.r bU 3-r,.:r , (O -2, 0) dljt.r-1 i;," Jn
4rur-b! i, j, Lr.:Jt .- $i ar: -i .(5, _10;15) ijljt_r_!

.(6, 10, 15) ctjt,ul1nr" d439ti3.t*.j c(0,2,0)

.r:,kJt rtrl ry .clil+t g3: I a ;At r-t!,.sjt_r* J,

: ;<"1 ;g q'! r- >is .u. 1li e u = (3, 2, -21, v = (-4, 4a5) ;s b1

0 u.(uxv) (59

C<*; v x (u. v) (40

Crh t 6tii rrlx. .irl i1i j:.i v, w, u .:jts t!! (4r
3 !c Lj Li ei-*(o ,:llJ>e7 a# bKJ (JJt+^Jt 

Ji<"iJt .,i

,i ,tJu-ii*iJ-)t ;rtJt cjgtj! Ljjj,.j r.*.xj (42
. c4V! i..t_t\ u* ^ * ti or*t" a*

s)e 6, re A4:.1 r> 
" o, o 

Siff fr f5 jl
-b3'ti,u = (4, 6, c),n = (-3, -2, 5),)lst3!,i* 1Ar

2 . u x v = 34i - 26i + 10k J,a;drri+

d *at4i)l =- 
At irF j<--) tju ,Jj rp*;g (aa

.rrkJl ,li;l .6Ql

. Lu-r."|.; ji ;3*:.. tgtts ,1e -;:SJt ,9* j; ,sJ;st (45
.rtt2)t(JiiL rLjl
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€l3tr1,ir_;:il
,.:!lt cj6 f;b .z*V 91t^"*-'z;<l lelrulc,it,f 13! t rL

:z--^*zrl)l eA -L; ca; L J.t-:-t!

o.ur..e.€& titL; .c"\+gilr flr .+.+.:Jl .rl+itiJ (l

;trrJl eJi)r o9 , a = (-4'lt 'b : \3' 2) Jts li! (2
- 

-4(3) + 1(2)i'tL; . -a(1) + 3(2) 9 J"{+:-lJ

A(x r, y 1, z ), B (x 2, y 2, z 2\ o jS: \" t:c AB -;"ak iLiJ (,

,* ("+L*a*)"
B Q, - 4) a,-t4 ;L1: 3. a 1- r, Z1 *1-u3lo 6- .i:r, g4pg 0

- ^?*JJ 
A+il-b)l;JJ,.4J| ,'t:*; . (a, -O) :^

442
.. ':r 6la;)ly .4j J.rJl L-6JJs Ij!-ta;r t!!jl.r+.} bKi (5

0'i't!t .1S0't"+. q;rjl .rtj bli (Ur;4 * b\4:,.r"t,.j li! (5

.aAl r+J\ c,tlill j u"4a;'6i r"t 1tiau",p'il .1" 4J (7

lul

t**? :xJp\|,'E€,::"lJ.r!le.;)l

.dJr _--.<- au;! ijt-d "+: g.L (e

Iul: ;.;p ru olniL i-t>-9 * v jt5 lj! (9

19gr -a$le/l;-yrlt

2lg 6s$tg
22o- eJaL&bti3

26 ga o|itJt s..rlajt

26 d- dlul':all dkai.Jl
29ga A2J,lllJat-t

5l gr jidl

S^3)Ujl oL6lsll ttlal
!5 gr rtlJt

55 gr Z gsrJ I

55gr 6*ilr
15gr l1i.,pJt1j>UJt

42o- g^t?.iJls.FJl
A5o- C.ltuJl15jl.9a.

4I u- e3:[ill (r-la:ll',U' rl

Zaa"-?

ut,,V:-:lJa>.v

i3ls_;i"rll

l09a a3:rJt

l0 gr tulqll lJaii

l0 o- ZJI{jJl iL.ar

l0u- g-l+Jle.brl
l0.p olrilf I

l0d- JJJ.JI

ll go gr.jlot*l$l
| | d- e.a1aAJl al*3Jl

ll u- -tj!t.Jl&k+:.Jl

ll o- @ls:.Jlok-i.Jl
||g- at!6tt Jllrk+i.Jl

l2o- -Al+Jl

12 o- ,:.l.l.Jl ieli

12oa ?>t ift\Sjtit"elS
| 5 ga gjalt ra:nJl

| 5 g- &lr,SJ*J I

15ae eu|.r:.+tlo!S1*Jl

;91:arr 5!.-!r 46

d#'sltl 1+13E:tl 
g

3f .:_.f"cl

JLe'-p;fs.t- iJ,rJt p.: *
J3'! ;rrilt t6-i .r:;3,j!l t*;ql

,!r C -\-r* g'j)\tjla7le l!!i c;,

Jt^-d-l r-5-" u't ej.it c l -9 il-r!
.;>t JLJl 1r-5r+J l1q y,>l^),.."J|,,t

.rrl:r.c-Jl "j-" J..g

g.U;lt Fr-JEiJl U

ri3t.r_;i,rlt g+V
Jt".i-t *\)\./YLJI ,>l:ju -11

.rL"KJl :{rA {r-Eil cf 6iL*i a'1-

Jt e.=JlJ riri*Jl isFls (i"-bta'-

J, d.-*.JlJ ,,ijfl;^JU JL-:-t iJ
J".:.:i ;r(-3 ..:t*"J,Jl Jt",:-t il

ol_::1 &3i.i;)t J>{; g,. -.,)\!.
.r.tb,b

7+/ltli FdAtiJ.
(5-l s4rtl) el4i.tt eztr7.

)t rzt 9 . ti!* 13.4i:..J I o+a ar-J !J L a+.:.J I ot+j | 0€ Ji{'
.aJJ'le Jra d.jlall

orl;;!,j'('q9 ,:ot'2*tt.4 a2;',J6 rr*g+:, g.a CjB '
.e)*bJl 6- jlt-. iclS 3i ,c^li.+tl letg jll..:-b

i.lsti
€jt*

e)|r:.)|l \;Z:i:
(5-2 cetall ) s3l.l-Xl (J;tqtl 9l i3t{ai.Jl

. \x, y) r* 9.1Y.;.lt e,b/t d a;i4$ a=atslt ;13eJl o

grirl t .r$.1 t.;5. g.b.9rl I C aaicl! -$ts!t 6-13rll'
,urB(x2,yzl .!nzu,l3,A(xy yl) i+l+ ab.al

. \x2- xlrlz- Ar)
ai+djLv: (ztt,o2).iatf & .

lvl: qt@)2 + (ar)2
tlek,;s9 .-,44;raa= (ar,ar),b= (byb) lrtstll .

, a * b : (a, * b1, a2+ b2, JF,ft1;'
a - b : (a, - by az - bz\, fta : (kau ka2)

aa:4tl!€ J:.a.ilj j, i;s3'tt ra4. Jtsi*l lSe'
. ai + bi;I€Jt clc v : (a,b)

( 5-5 g*-;.tll ) 6rlilaf l g.y:tt
, a = \a1, a2l 6g;als ot.;llJl':,.-,:Jl' aj-i'
a.b: atbt+ arbr't;4-tub: (bvb2)

.blt, a,b b+lrib * W e +el) 9,:i:ls tit'

"o" 
d: ,"'b

lal lbl

( 5-4 !-J.rJr) .!t+tr 93)UJr e@tr s) J@t
, A(x1, g 1, 21) !"ila.a:Jl !+J a!l*.Jl eL.i'

,dr9]trjti B(x2, y2, z2)

AB: (xr- x1l2 + (yz- y)2 + (zr- z.rl2

:69ilzt\ AB ,;a:;'t ?Ja;i .la; o

^,lxr+x2 
yr+y, zt+zt\

'"\ z ' z ' 2 l
clg;i't a)[fi 9At+3,:'l g.;ilfgglil.tll o...y:ll

( 5-5 d-r.rll)
,a- (ay a2, a3ll b5at4t.: gglaJt.:..-,-all.lr;-; '

a.b: atbt+ arbr+ atbt-a:a-t4b: (bub2,bt)
, a : a7i + ari + atk,b : bi + bzi + brk;rs ti1 .

ee4c a x b 3o a, b ;3aiAl g.at+:Jt u. -,;:Jt r.rF

la"b,- asb2li- (arbt- atbt)i + btb,- arbt)k

drk+:.Jr 5 d!..all
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g'{U$l ar?l
(10-18&bnsll) Ak?.:.Jl g! a..ta.

6;l3tils$ 3l rc}.Jl e.r.cti :i.,:* s, r ;"6*:.Jl i.l,a-" -q9l

f .;olt ;,. rr"r U,? ? j\ JttJ.z^)l e| .71';\t
.;J!JIJ .iJ.L*Jl)t .i*.rir"),ll LJt tpt:;l :i>

&li.Jl i.bti
!1"t, ;Li; g r aikj M,*" a*. r r el
;-Li;;" i.q.gjJt aa.:Jl .a a1.aJl crlK:i c s

.s A1Q Al.i;.rr.<+9 c r a1lJ,

g)altt 6-itg.;.reti
;-Li; g ail.t ;-Ln*/lt J.*., c s el

r, s e"r .5jJl p*'!t .g;tt",.1Xi"; , r.1tr,i

dJl u^ ifeJl ct_iS:i cr.r1..13$:, oLL;
.2';\tstt" p.rjdgriJt

59" t-c"rt) o"Vr3.4cm iL+JlJ *":f

, ;i1 t* k ;U..ilt .rgJt3,ixa:"Jt .:,g$t :L

+.e # .ciFt.ta;! 50mi/h i,r- ;.rq-. F (10

q-t*q"s .20ftt4+;F (il

(.i,.JaJf r.ll U JLd:-t 4j1 l c,t{.-:"Jl j, g$,f aL,r* s tl
3azr.:s;n e7 e j\ Jl',Ja^)l t'j.g>t-;!t.5rtjr;-rUei
. ;lnJlJ .6 -b*Jl )i"d-- .eyi +-,tl +r+t rL ,.i .#-Jl

:gili U" J5 ol l.€+tr;l.e ;.a.pJl g"; 4A U2^St Jrt 4e1

cSrJJ 80m .rill.le;t 150m e',:r.Jl.t+q 70m (16

sil;lJ 20 N .JLX 12N rt .'i.l^lJ BN (17

47 :-rr.;eJr9 z.-!Jr .pr 5 g,,aitr

l7 a,+l.;'.Jlj ?.{lJ.rJl .JJt 5 dldtl
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c1l.r";!n;,gjJl M l.*t culJ>)leJ-.,.J| r+.rl
. B(a, -7) 9\;1e3 , A(3, -21

-r'rrstr;!6r AE : $z- xr,Az- Arl

ob-jiru : (4 - 3, -1 - (-2))

Crt"rl+ : (1, 1)

.;!l-Jl JiU Jl s.:' t aa:'Jt qJJ.b r+jl

a!L-.rluiu lABl = !(x2- x)2 + (!z- ar)2

.i:rd*i = /i(4:ltrl I-i: (-tlt
&+.inr! :1/i - t.+

k ; *-r*, *-, 4k i r^L*J I A- J jfu a;jt.t'>! | z 
"2 eAt 4 i

:.,ile Lr

(6,1); r/37 = 5.1 A\-L,3), B(s,4) (rB

(-1.6, 8l; I S2O = 17.s A(7, -2), B(-s, 6) (rs

Qa,5);'/zzt * 1.4.s A(-8, -4),8(6,1) (20

(1, s); t/N = 5.1 A(2, -10), B(3, -s) (21

jtr r.rlr, p : (4,o1 , q= (-2, -3), t - (-a, 2) ;rs l!!

''lY w

(-8, -6) 2q - p (22

(-4,4) p+2t Q,

(-18,-1) t-3p+q (24

(10,11) 2p+t-3qQs

.FkJl -rEjl (26-29) : ;! r* Jt g o.'o,., o, to t * E s\

v = (3, -3) (27

v = (e,3) (2e

v : (_7,2) (25

v = (-5, -8) (28

r tt-zt,t*Jr | ,Jrrllr:ritgJr*- 
!|

(re-rrii'-;,ri:ffi;n@

ok-:.Jr 5Jr6itl 48

c,'/oJdJf 7,,al2r

VS *;Lt*Jl ;l""Ytc;tS li! ar?lJy

,ik-rtl kJ,r$ ;!l oby; j-Jl ;'-lr^
6 

jJl .:|.*.i,rJl Ci* .J)lul ji'

€ oCrJrJ lJll JJ,-?-1J,,;ri(#t

.1.'aJl ,'9t:

,8Lll>
t--\/ zt/ss 2Vs3 \\ -....- 

-,
\ s3's3/

/--\
1!2 _V2\
\t/./

I--\

I s\/8e 8V8e \
\- 8e'- Be //--\

/ 3\/r0 V10 \\ ---:-- , ---:-:- /\ ru tu/

(2(

(21

(2r

(2!

(5(

c x = (2, -51 , y = (-4,7') J#A );tA eraJt AeI
.) 5!;,-r..t* t;15 ti!ts .;i:ir .e

s!,hjr!.J6Jr x. y : xlAt + XZUZ

.'+r-Jrr :2GD + -5(7)
r"*-".r! :-8+(-3S):-+g

.;,"lvlvu" f y c x ;,"a*:Jt dli, x . y f 0 ;i t-

u j;p,;1r t* r[5,rr u, v;.g.7:JJ ];Lm e rdt g 51

:) 9i;,.r,t :" Ut5 l.iJ

4*V:at=c l-1 u=(-3,5),v:\2,1t F0

g--teVap i48 u= $,4),v:\5,7, (tl

,jlr"t 3 |O u = (-1, al,v : (8,2) (lZ

;a-tetr:. tj t7 n : (-2, 3),v : (1, 3) (51

: jt rt* y ; a,v ;.a:u."Jt ;- e gt jt a 51

135' u : (5, -1), v = (-2, 3) (t4

70.6" n = (-1,8), v: (4,2) (ts

\1,2, -4)
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r dltrL>f

72.33; (-7,5, 6) (40

70.77; (-7,2,1) (41

17.44; (-3, -4,2) (42

1.5.52; (2, -7.5,4) (45

(44

(t5-a0 &bi<ir)
-:.ilry

!t+tr 93)|:Jr eG.atr ('litt{+;.tt

(41.45nhi6t|) eiAAIt gpslafi$el+3:t| e..xJrg6rl;r.$r -.-t .irr !fl

49 -.ralJF.Jl-, r-lJdl dl{Jr 5 glaitt

(17 , -1 , 70), (77 , - 1, 10) (1,

(-9 , -6, -27), (-g , -6, -27) . (4, 1,

-3, -2):0 \L7, -1,70)'\2, 4, -3)= 0 (50

-2) = 0 , (-9, -6, -21)'(5, -4, -1): 0 (st

. rult ;u:tt et httl j e3, 4, -$ :t^a'Jl *
ilii Jl ,e 6 1lu| gb s x y,3.r:*"Jl ,,i (-3, a) :!a;ll gij* :L

. z )t^A i.l'",Wt ib;ll cja ;,.c ,p-5U .)l-b., 4 -bj

::r-,!t;l)ult ,taijr j;J5lr lLaJtuzta,f *
(1,2, -4) (16

(3,5,3) (r7

(5, -3, -2) (t8
(-2, -3, -2) (5e

, €\6 k A r.€i} uLii il L.'Jl : ;:',,J1 i.L.ijl JrD q.r!
. ki,a;,^ i.h"i; .rljl,.t-1 9 jI ;

(-4, 10, 4), (Z 0, 8) (40

(-5,6,4), (-e, -2, -2) (4r

(3, 2, 0), (-e, -10, 4) (42

(8,3,2),(-4,-6,6) (4.

.-"Jdl Pl (44-47 :et ;dl ,|:illl .et6^:."J1 d), X,i,*..l,
a: (0, _3,4) (44

b:-3i+3j+2k (45

c=-2i-3i+5k (46

d = (-4, -s, -3) (47

___J

{-? -? 6)

, 1t - (- 4r, 2, -3) i,:{d.JJ *ita;) | u. r*Jl -u. .el

. u, vy 5t5.rrQ u x v,il ;1 p .v : (7, 11, 2')

| 2 -31. l-4 -31. l-4 2l-u*'=l' zli-l z rlj*l r ttlu
: (37, _73, _58j

(u x v) . u = (37, -13, -s8) . (-4,2, -3)
=-1,48-26+774--0{

(u x v) . v = {37, -13, -58) . <7,11,,2)
:259 - 143 - rt6:0 r'

l3! L" rL |-t, 6L-* SS 4t u, v ;62a"ll,rl>t-rJl e pl 4 31

.) 9i.1r..r"t:. UK

db/l,:, l0 u = (2, 5,2),v = (8,2, -13t @8

1--ut,l;* p i -48 u : \5,0, -6),v = (-6,1,3, (49

,il* d ,dl. t* js,r, o , v;"a1-lJ olb-')t ur;Jt.q1l
,:.Qlrtrl (50, 5l : u, vj,i5r,l+u x v

u = (1, -3, -2), v : (2, 4, -3) (50

u = (4, L, -2), v : (5, -4, -1) (51

9 a.al.1'.Jl3 a4lJdl,F. 5 d/ahtl
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drl/!A9 ilLa++.i
(28625,3246L, -38426) Jt$)ltc.fuijl , adeulerJt..3i (55

zLi:Jl3 ,3*t:Lel c-r* 4r eY613, -29218,4301,5)
,ri: .&J!;t-t*.rljt-u)l,ii {-"1'r .ir1ttsJ" (0, 0, 0)

: ;! u" --;'u,ti-;s 3963 mi,s rt-. "- r? ;tt F i d J rb
( 5 '4 lrsJJl)

6F 118598 mi .j,r^ijr j- ar Jl -4-ei (a

L! rrsr^il1 ;- i;LJl J-d" 
"i 

eJU I *r l)! (b

(-149 4, 162L.5, 2294.5) f uir, .:,tjl.r-j

.Ft4Jl ,trl .b@t j.:Jult ,.A\(o+K!Cr"t G

i.4t1)l ur":ll cJt"*-l eJ:5'"1 rtrj+s
) J6i ; iJl*i .-n. <Jl T r'*Jl s rtr-)- v " -Y \.

lyli-j .isly-ll 4* Jg- Gt.pt -J;3 ,e'iot.1

i.6*:,Jl 6t,-Jl J",ij(l"Jt 6-"*Jt ,rb t?;r^r
irill t,zl.;.Jl ;E ila$ )! 7l y.$t .2ex 6e r

cT : r X F 9 gy'l ea:r,3!i liJ trrt*Jl sl-*Jl .,i LJ F ijpl
. (N. m),rrutj;.u33

c-J t O.Sm.Jj,t l;Ur' u<rl5:" J--:--: 'illJtd- C}€t (56

i) J"Ldl J r ( yJl 4^:" Jl$, .r-Ji . .:,lrLJ I 6 t-! 
"9 

nJ j"W
j"#-11 Jl25Nt^)lri";iFl4Jl J.r, l!! iol-gl3

g' u Ji'il $-140" k-U  irlj ipr (d;.i.Jl ;,l+
y )JaA) gjlJr oJ{J 9.5 N.m ( 5-io.rrr) .ouri J<:Jt

o.r-,".tt *u 
"1i 

:ruyl)
-, [J -L4Jl "g JU r

99'-J
(J-rre-Jl J<Jl

ior* c>.s3.;\i ,u11;fJlEr; ;rS *! *i1; ,p.r3;.,f
[.5 +n\l JJ9 25' k-ti aljl;-i r 55 ftls b)lri, i".l!J!l

+irlr ,+11 J;:sll !" Jsrlra" J?ri."uri,FJt ;
tr"ji 23.2ftls ,lij; 49.8 ftls ( s-t o.rrr) .€r--lJ

k-tj i,-:l;: . L10 mi/h la1lri" itr-elV L,€r r!l-$c
irJ-,Jl;.5jJl 4+."X.Jl-b)l ;r *aJl r-ri .'n'Vt g>.; 10"

(108.3, -19.1) (5-2lprrr) .;rjtul

jpJi dlo 1500kg l+ir;rq-.-;;' ,-s.pll ?5..;r>

;i C.^Iri li! . 10" l-(-lj L-il; g a\l;' Jl--r .iiJ"
.J"-N.iYi)I,r" 6)l=Jl CJ s jljl ;yJr q3L ..:Jls>)l

260.5N (5-ru.Jrt)

nr<ii.Jl sdloitl 50

, a+F!

t* t-trs,<-? ! : c<^, tl-l (55C

. / ,.ir|>l: j;5:- cL;l-r.-l ,,ri iJl.j

-'o-t!t

(52

(5t

| 
,it:t.tt;r*

h

@<

(54
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t a5.t[r.tl
-L!; rf"d-l crLaijl'lL;ldt[5 .,le tt!
Jli Y .,:Jl f.^LcJl e>lf .J 4?.Jt^Jl

..r),ltlJ qr*JJ('.:,

'dlt+b!
(65,1.6, -59), (tg

(65,76, -59).(7,7,3): 65(1) + 16(7) + (-5e)(3)
-n

(65,76, -59) . (9, 4,17)
: 65(e) + 1,6(4) + (-se)(11)

-0
-7i - 77j + 8k, (19

(-7, -77,8) . (-6,2, -7])
= (-7)(-6) + (-17)(2) + 8(-1)
:U

(-7, -17,8) . (5, -3, -2): (-7)(5) + (-17)(-3) + a1-z;
-n

l\lr;,.ri2-e j o.tj *- *G9* ua;; (+ , ?Sre (t2

;[-:Jt -4-ei .-a\tt c.-;ZO'k-lj C_rl;-, .,j*tlt 11fZON
338.29I .Ju"i3 iiL- irr:rjt jji li! ..,4j--!t alj,,5jJl

t a- (2, 4,-3), b = \-s, -7,1), c = (8, 1 -e) Jlst.il
:;Lt*>ts.r-.e'u

\-45, -42,26) 2a + 5b - 3c (15

(-1,, -21,,1) b - 6a + 2c (14

--.g 
C;V it 9 r: j;.; ( SU. tZ 6Vi r !i r.J I e rg, I n gC g ( | 5

oljl-i-! c^;t5 9).t) | ;. ;U: ;"rr .r*y c.: tll-ral | -r-i
j tJ (20, 25,30), (-29,15, 10) *r ujuJr3 JrtyriJUl

.,tSlU ;tL- .:,tjl"r-) l,lL Uj', .Uri ;;(;Jt

53.9 ft
.il;Xl {Lbsrg;UlrJr!lj;rul J-&L*Jl r-ri (a

;;rul arr;;l.-Jl . :.^-^;.LU r3 cJUJI .rrul dts liJ 0

F Z,,o'zo)'c$r-ur 
-r-ri'',u:rr Jrtvl

:;! t*,.1S *; u, v ;4*:"Jl ;- 0 L2l Jl,v3\

27.9" n = (-2, 4, 6), v : (3,7, 12) (16

110.8' u: -9i + 5j + 11kv = -5i - 7j - 6k (r7

Jl ar.r ,, .,.t'ii t",f ,! ", 
v ;,.g:J .rrt-1ell e tdl 4 31

,,rQl rhl (18-19 : u, virtS.t tJeu x v

u= (1,7,3),v: (9,4,11) (r8

u = -6i + 2j - k,v : si - 3j - 2k (le

51 JGiJrJt 31 5!!5itl

.€JrJf ;.ret! rJL".:-t it'1| .)t6.-:.Jli," 6i f &- s
J,. r* V e ? e;l J! iL.tuJt e'j . 7)-;\t 6 rt 9;. t.totS

.iLa:"Jlr .E ,L*Jl9u-. .ra$ ;,;f u rlwr ,L ,; . ;"s
cl.

-lz

\{*('
0.8 cm,25"

7

JS g *t+r *ra r-L:t ;r LaJl ffi l*t.ijt-r-)t ;r-.,ajt .q3i
:g!t*

A(+,+), Ber,7) (4 A(r, -3),8(-s, 1) (J\'2 21

/ s ri\ r* F6,4l,t/s2=7.2
\-r'-; J'v ct"5 = 5'/

;. L:U ;r$6r<JJ r 4 mlsZc.*'-s).,51'p+3 ;.f (5

L-llii ,30 mls'e"r-<*1tVP.45F dJLJI ole.j!l
Sks-> ot .;rr .e fJt'e ,-'a)-2*U . FVr - ZS' t6-q

33.7 mls;
22"

(4. -E\,s-'rr*Y*ru.u;L;.u.paa:,'qe!\5' 5/
u : (6, -3) (Z E . E,u: (-1,4) (5

/ v17 4V17\
- \- rz' 1? /

UL' 6! r" i)l ft, €l]w,f e u, v ;,.s:JJ,rt> l.il e ;)l 4 j\
:) ii;,"r,L:.

UbA* i-16 u:(2,-5),v=(-3,2) (8

jl.t l-:" t 0 u = (4, -31,v = (6, 8) (9

J'-1.1.:" * ; -tq u : 10i - 3j,v = i+ 8i (10

.u = (1, 3),v : (-4,2) Jic-& li!,J,b:.d.Jtd:ir (ll
u Jd- L^-r-i ;,&b.rea* -"+ gU,.p{;! L*.9'U

D f v.f"

"=(?,-l\+19,P\ n\f, 3t \f, > I

"=(Z,i\+19,9\ e
\tr f,/ \J J /

"=(-+,3+1?,9) c
\ f, f,/ \f, f,/

":1-3,1\ +(2,4\ o

3w----\s

cbJs.ll
2

Gt*tas50To gP.Jt.LJt L.a+ lt^:-i

ar:-'Jr u,.c

Lsitull
t

*
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L cm = 1.0 m/s

(11) rr .G).eAU$)I-L rYt&-

166=30N

(2A

(16-18) sa t5-t cr"Jdtl

1in=10m/h

(8

L cm: 2 km/h

1. cm:3 inls

1 cm: 1 ftlm
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J;.e 4d.Jl i,l-r, ilij C6 (c^LJl ;.r-s[i JL.,:-l.r:-c :i.(, tt?l (49

'*,, 
f ei:t6a.iJl +ti e UlfuJ (d* cSjJl 4+:^Jl iti;!,ii

.;"lt o7:..1t ltS;!.i.; Jt J;lt r7;.Jl ql.r, ehii U;La,.Jl
ir.{d.JlU+ iL.ij C;: .1>1,;11,$l_*a;1rL Jt".:-l"r:r t"i

:L:: dr.;'Lz*Jlc*r-r 1x;11cil-r-J"* ,- cir>le iL;:13
. pUl t 6 il r-S "!fu 

I 

".i-rt 
t 11 O*uJl 6..*JI iilrJl

rt".i) a*;''!| c)l_t-se.-kJ| .;.r-ctijl Uls Jt^d."lir<^:
.-#1 t\J.{+:^J il-4'-Jl

b : 19.8 c a : 1'l,.2cA : 32" (55

sin2x- cosr:0 (54
2sinr cosr - cos.T : 0
cosx(2sinx-1):0

COSI:O

*:Il2nx t\ x=I

,:t*2nrr x=
gr..ar.f nd1>

(25 ) cr r 5-2 r.rO.rlf

a*b: (\,yt)t(xz,Az) F7
: (r1 + xz, At * Az)
: (x2* xt,Az-t At)
: \x2,yz) * \xt,yt)
:b+a

(a + b) + c : ((xr ,ytl * @r,yrl) + (xs ,Ae) lag
: (rr * x2,!1*yzl + \xs,ysl
: (r1+ x2+ xs,Ar-fAz*Uzl
: (xt,Ar) + @z+ xu,yr+ ys)

: (xr,yr) + (xz,Uz) * @z,ysl)
:a+(b*c)

k(a + b) : k((xr ,yt) t (rz,yzl) (49

- k(xt + xr, y, + y2)

: (k(x1* *r) ,k(At + A))
: (kxltkx2,Wr+Wz)

= (kx1,Wr) +(kxr,lcyz)
: k(xr ,Ar) * k(rz, yz)

:ka+kb

sinr:1

[+z"r
f; + z'",

518 &lbyrgr*t,. 5 d/ahtl

(48

(b+a)

2(a + b)

2^ +2b

k:2 (4t

k:0.5

23a
0.5a + 0.5b

k: -2v\.z------+
<...-...--r<r--......-

-2(a + b)

-2a -2b

:i5.-" i,Q! (aa

J3 jtjJl a7:Jl 4,-lJ, '4L]; ;;L4' CpJ:L9*4 Lie LG;La'

a*:.Jl 4ih, iLi; J' ;.1-4-Jt f*J d . J3r:l t o*:.Jt ;,"U it-ij
Jt".:-) e2€.jl ;'1-Hl er (jUJl 4zd.Jl lti iL; Jt J;ttt

Ss rlL J*+u.Jl4ilJ,,rJ.ij (J JJ'|;r"* t i .f-J:Jl;&U

J^{ d c(J ,pi;i:lt c)l-t-;.r-eU JL.':-Y ,rtrlt ;r"U;lr

.$;'!t cit-t-

q:;" W f ,PV Jr<i Oi ..,<Jl ;" :L(-" tl.?l.,*;
a*:-Jl,o ar.4-5.Jl "r-l .l{ L-r:-e gtJ.: d;J-*r_y o;"aa.Jl .ui

.,< JeJl
=J
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k(u'v) : ku'v: u'kv (45

k((ur,u2) . (tr,oz)) Lk(urtz). (tr,tz) 3 (or,tz).k(v1,vrl
k(u1v' i t2v2) L (kur,kurl. (or'rz) 3 (or'rz) , (kvr'kvr)
kurvl * ku2vr= ku1v1 * kurvr= kurvl * kurv,

cos90o: ffi
o- u'v- lul.lvl

V. U:0

0:90"./o, u;a LylJl (46

lul . lvl ,-J U-Hl ?-r4'.

(35, 37 ) tr ,,:J4A U 6iej3 r 5-4 cl'aJAtf

cos 90" : 0

(lA

(tB

(tc

-4
-r l---a

(s, -4, -1)

l-3, -4,2)
?

I

2t

(-+,2, -t)v

lkal: ltc(x1,ytll

=l(kxt,lrytll
= { (kxt)2 + (ky )2

=1f ta| +wy]
=lk(*+vh
: \/c 1[1 *;
:l/cll(xr,yr)l
: lklrat

(32,33) tf r 5-3 cgO.rlf

(r6

(r7

(r8

(te

(45

(rr,rz) . (rr,rz) t (or,oz). (ur,uz)

urv, * uzuzl v1u1 * v2u2

U1v1 + VZY}: Ulvl + u2v2

144
(rr,oz) . ((or,rz) * (wr,wr)) i (or,tr) . (vr,vr) +

(or,rz). (*r,*z)
(rr,rz) . (tr * w1ry2f *r) a (urtr + urv2) +

(urw, * u2w2)
u1(v1 * wr) + u2(v2 * *z) 2 urvl * urwr *

tt2v2 + rt2w2
utvl f ulw1 + u2v2+ !2w2: ulvl + u1w1 +

lr2v2+ u2w2

(50

t'- - \ ls o\ , lzz 180\*, =(#, -&)," = \i;, -h) +\6, 6)
w, : (-1, 1),u_ : (-1,11 + (6,6)

*, : (*, -+), " 
: (*, -#). (i6, i3)

t - ^^^\ I ,e zoa\ , lzz+ 84\*,:(-# ,#),":\-;; ,ff)*\tr ,frJ

-3n
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(4

(5

s.so,(-+,2,|) le n.zs, (-| , u,+) F

rc.es,(2, -2,|) ts

o n,(-|,-1, -T) rto

(t2

51D c,!blr,;*u 5 dl-Ztl

(39, 40 ) tf ,5-4 g'aJ.rtf

/r
/l-

,'l
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\1.6,2,8) ri 16i + 2i +8k,18, (3 ,+,f) O.

(0, -8 ,tz1 ,I-8i + 12k,4.r,' ,(t,-#,@r, ) ,tt

(-g, -s, -ro; -ri -3i - 5i - Lok ,t84, 122

I st/lu st/Tsa sVtsa\
\--ra- '--@- '- 67 I

(-4 ,8 ,zoi) ,1 -4i 
,+ 

W zot , +r/-zo , Qt
I tlso Vao V30 \
\-30'15'61

(-1 , 8, -10) ,i -i + 8i - 1ok ,tf t65 , lz4
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& ey,--b3 -t*.rnL",Fiari.lt".,-l dJ'<i :i<"" tt?! (55

;j)\iJl ^.:-l .lF-y ..,x-l*l'* y y b-j: ilo:gJt .li:l r +L-,11;Jl

;rfl ,.rrJ roiir'lt eFl .-Jr gr &s -ts a4L:"fi :L-i
.iDtl'rt lq."-r'il

@2) et$;'r 63tJ r5-5 s'sJ.$l

(uxv).v (uxv).u (5A

- (9, -21., -61 . (5,1.,4) - (9, -2'1., -6) . (4,2, -L',):e(5)+ :e(4)+(-21)(2)+(-6)(-1)
(-21)(1) + (-6)(4) :36 * (-42) + 6

:45*(-21)+(-24)
-0 -0
(uxv).v (uxv).u (rB
: (-1, -7,3). (5,I,4> : \-\,-7,3). (-2,-t'-3).
: (-1)(s) + (-7)(1) + 3(4): (-1)(-2) + (-4(-1) + 3(-3)
=-5*(-7)+12 :2+7+(-9)
:Q -0

(44' 45) cf r 5-5 s'{-rtf

(uxv).v
: (21 ,7,01 . (2, -6, -3l,
:21(2) +7(-6) + 0(-3)
-0

(uxv).v
: (25,6,71) . (-5,9,1,
: 25(-5) + 6(9) + 71.(L)
:Q

(uxv).v
- (38, 26,2L1. (1,5, -8): 38(1) + 26(5) + 21(-8)
-0

(uxv).v
- <7,23,12) . (7,1, -6':7(7) + 23(L) + 12(-6)
-0

(21,7,0)
(uxv).u
- \21,7,01 . (-1.,3,51
:21.(-L)+7(3)+0(5)
:Q

(25,6,71)
(uxv).u
- (25,6,71) . (4,7, -21
= 2s(4) + 6(7) + 71.(-2)
:Q

(38,26,21l, (14
(uxv).u
: (38,26,211 . (3, -6,2'
= 38(3) + 26(-6) + 21,(2)

=Q

(7,23,12) (t5
(uxv).u
- (7,23,12) . (-2, -2,5):7(-2)+23(-2)+12(5)
:Q

(12

(r5

Jt r:-l.jK^i c@.ut-;3i L1jli Ud;d.U:45^,A,$! (a5

rrU;{ c 0' ;,Jlrl ..r"tj d15l!!c;"3a.:"; ;,;lJl -,t -- ;.t-el,!

:ta3!e11j5.:1;.(-- .i.,:r"Ld" ,iUJSi 90" t{-t.i .itS li!_e c;-jl3:r
,g--il.r tjl-u) I ir1 :.*:J I J L"d- lJ i,:{#JJ ;jl.u) | A;.^al I

.:tjl.t-)ld,,.i .=*;Jlcit5 lr! ,&)lrb JL{-?.:^Jl,il513! L,
ir<",, YJ o b*rl tu J t €-3:.Jl rr3{ c 1+. ; ;5y'1 i.i..4l I .,i ;D\:Jl

.uL'i if J,I*:IJ .a,?J"b dLed^ll dt5 lil 4i:rul ..r.a JL".:-l
l'r;p e$l dtS l!!, st"-€+,JrlrJl:Al rg1!e'l.(-- a,,:{+d"

,JtlJl ?Alti,* Jl*bl irS^J Y c;JrL:r Jt€-T:^llJJ<,_

'€ilFl J" #d'tJ 'i^

51F .jqh-l't di,.$ 5 .J/-LJI

(-6, -15,4) r1-6i - 15i + 4k,\/277 , (25

I ot/zzz ls\lrn 4\m\
\- z, '-E-' 2?? I

(4, -15,5) ri4i - tsi + 5k,{-266, 126

lzt/zoe E{266 sV%6\
\ 133 '---F' 266 I

(20,32,421 r120i + 32i + 42k,2\f 7W, (27

ln lzgz 1,6\/7% 21,\/7s7\

\ 797 '--T' ?9? I

6= 1ea

,=@
12 = (x - h)2 + (Y - k)2 + (z - ()2

.(x1,!1,z1), (x2,!2,2r) L^ JJttJt ;:1 ;pt:a."(*" t$! (55

f jldl .gj*Jl d q",ult iLajl .:*j eJjtr e,r:Jl i.L,ajl

.(x2, ! 2, z) € (xt, U r, zr) |L;,JU. iA$ xy.94
drtLi:Jl;., i.itJlrlac) id.JJrt* Cp J^--l

a,rr ;il*lJ r a^5ll aI ;pt .(xt,At,z1), (x2,y2,21)

. b,rr iiLJl U 15-*Jl:

(x z, A z, z 1), (x 1, ! 1, z 1) i,+taj l r- ;iL*Jl .i9<t eliJ
,W *^

b*t!lJ- AjL*Jl.rta.1) r.gr,-i 6y ,-rs-fw;,-Jt J*d-l
€jlll dFJl .,l ;it*Jl 6 y .(xr,!1,z1), (x2,y2,22)

.c,r,o ;itJJ z aS/l;i u;pt {rr-b, ,-} x y)

iL,"'Jl J! (\,yt,z) iLiJl r" i-it*Jl .r_r* ql"-,

I (\tA*rz)'+ r' :{ ,? +b, +7 4(x2'!z'zz)
co: xz-x7,b =Az-At,C = Zz- 21 (di Lu

(xt,Ar, zr) , (x2,y2,2) 6":bill6-iit*Jl,i!,
,t/kr- xr)2 + (yr- yr)' t Q2- zr)2 €
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.s,tl4aj I JF.:J | .a*Jb-al I

;r.r&e)*AJ S

(9) o- .C1J-JL.:Jl9t5o

CE(9CD

grJr !,St ilt+i.iitl:r:r'.l1ll l.y.etSl o

(57, 50) u,-
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o...r (4) / s.€- (4) /
Jf b.jr al.lJiij : t<-r'rtt at.r.c,yl dlr'lfrtr"ell e*i.1t(,r_.t,t 7S9,el|3 4#t ett tJJ,/.!|

.usSrJlJ lJ /r-:tl;)J4Jt.,Jl a+Jt<JdtiJJ€Jt&- :t<J .Jt rt.rc'Jt ,.r*g*: o
!JJ,6JL l,olgE-t tnJ-t;r+:la;!9 r!:*i3 z,<..Jl.rt.re'Jt ,,,,r.. sl.al_ rl_Jl o

.a-!d..all

.a+1e+ilt aslaail oll3t.r+,*r !1 Jfgs:Jr o

.Ug&J tj aiiJt! J f ;JJ€J t s.! t a t t L 2r l 6)96! t,jr € JrLrrJ t gF_J,_j r

A+iJl,.rif'r. li LJIJa .glfrttl _13q.Jl,g.i$.ill JJ,-.J|,+SJ,.Jl qiwJ t

.a-."t1 .(;,zlta.ll ,4,jli.Jl IJJE I .a#L.all tJg€Jl r,rr5,- s.rrJ Z,,A$arJl

.a'b salll 43JnilJJJ_JI

(l I ) ,r,ip;lriJlul:Se
GDCD@

(68) rr
( I 0) .r ritr__rLcilt rlt:So

(E(D(D

LJc'ti:ll irg+sjl I4r

(73, 80) (.J4 {63, 69} gr

a+.Jl rt.rc'*tg \y.lr.alt &l+t.b)'t 6 dl€.All
528
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(55) u.o Uarl-Jlgl'aA!3 Al4AJl(55) cr a?Jb4Jl &.Li.

f llu,crJlg.dr.{4 L+
r1)4lalt C,c 

:a "'!s"Jl ':rlJte 
crt3 polarJl Z-t211-c

,ttoeage ff
t+Jl J'jsjr:Jl':,bl4r JslJ'a

'l c5l-ri Zt2l2t

e.at bl ali.i" 
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(85),f ra+JtsJl Jalai"o
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l4da:lt ilq3l.ttYl

'.,it" 
i-, i-tiJl .>L'il'P)l ft}l dF-

.--UJl *:i OolU at.ij 'J-,'il zhli '

Jllbr,.l;S,; -J-iJt Ubl**- LL*i ,,rib,all;3Jl '

;<a.:Jr 4iLJl t tb cP(r,0).rA iL,aJ i.-tiJl .rtjl't-)l '
* ;tu+illrFl J" i.6+-Jl \rtJt 0 ciLilt .)!O 6

c,aLiJllJFfl

LJ"i .rtjl.>tit.a] J< ci.-tiJl etjl's)l lllt,/
(r,0 + 360'n).:tjl.r-)l t *'i Ul '(r,0) oa

.lt*e l">vn,Lv ,(-r , 0 + (2n + 1)180") Ji

.;.-.tiJI .rtjl.r-)I il)..r,;t-L*. il:L,,rr L--t;J| nJ:LJI

.t-e.u'.J 4t (r,0) -b$:jl C^? ",*,1 
tt .i taJ*"J irS'-",

ij)r*Jl * if"ilr .r$l.i-)l ltll o! r.d+J dr5"i iJrr.".fa-i

ij:L, .rr:) g: k il:tJl3 .(-JoiJl Lar5r* ;r5l': 43) r : k

.c{tj k e1- .(.*tiJt r"1 f"tu
;jtPrQ2,02) ,P1Q1,0r) J*J:JI r- ;31*Jl rQ!;<--j

;i:=*.11 Jt".:-t 
"*tijt 

63*Jt

'PtPz:@

ijlfrle'+ll a$-;Kf'ltt S29At9 adrbill tJ3v'tl

o*-,l<ii! .:ljl.r-)l Jl?,0) i-EJl .rtjl'r-)l J.F
:#.;1t.[Fl ,* ri^-*l '(x,y)

x:rcos0 '
A:rsin9 '

i-tiJl .rljl.r-)t J!(t,y) .r:6rJl .:tjlu)l 
"l'"r-tJ

: ;+i-)l "l,"Fl 
C;;* J^'>t'(r, e)

,:rrl *, ly2 .
-V :A

.r<0t.r:-eg:tan-l {+n j\x>01"u'c 0:tan-1* '

6 J.laalt.b+ L'

&lsitf3 Llrbllit l l'.rt{'t'l r l'leIl

*b at-L*" al.lL",r:-l- \t-z^)l U,t'Jl a'-L-:ta"-! o

.Ll-ijl\rAl
.G&b U ,-/,4 €-Al JsLltrta*1 I

.:^"L:ll ;-t4l.Jt;t!'" dlt ".r>-J c,'LJl J*'t-! '
.ili.r).rl', ftJj J- '

6 dlahtt dl6 t'

J'i!"ll (). a3). illi cl;lJr
,59-Jf € 6hil J- A[Jl:l-1'-) r+it*Jl i-^"4 JL'--l '

(iir\<,-Jl .rtjl-i-) I EtL;) 
jl>) I

ps rl:e:te*"+-r 'Q!..1;3 
q\i'Jlrt-r'"rJl-q; '

il; J;I-.:l!.r)rL"
.V*: a^Sllrl.rellg"+ '

.+11 r-t-Jl .;ilr":t-7"-) '
.t-r!l .rl-,!*lJ-r ':t-r'e')\J 911;.'u;Jl rtn! '

6 J/ahtl

Ji12. l8,ra3).c8l3e#:l9r
.:^"L;ll.:ljls)t -ttij J*"i '
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cLJo.iJl ;-t4t J!+rQlr ;)rAl i,/ CSll rl-r'"'!t ;p9; '
.,-rKJl_l

b-,lJa rt41! r,ta.*;: q5ll.:l-r-""!t"; rlo;'tq-i! '
.:^"L;ll;JJ.4Jt Lalj;j

a*+iJl dll+l.t'Il tual
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+3tC+Js a-rJiig, j(+.tt rt.l.e,ltt

g a + bt liirqJl ;_,r*llt ,rt,Jjl z t5yJl.r.r,1J j^il| ,;Jl
illJL ,5r.:.*Jl ,ri ,_.Slt .:,rJt ,$; Jg*".bi,rt-*Jt ,;>Jlj c a

sl+:lt 'jttr Ji'Vrrr^Jl & ;t*^st,jrJ;j;e* .(a,b)
i,iltJl A+Jl .t'l+Jt )J.*lt.r^_1 qg.rJl3 nI St rO;t ;v
+ &'Yt :Lij; r-i,Jt ;- i;L*Jt,! z : o I al j 4t r",ll

qst;-t,ir;tcaJrJl
.lrl=la+bil=r,for*U,

aR

( z : r ( cosg + i sin 0) €, : a I bi+lt r.r,,lJ i.&.lt ;.,;:.rJl
.-^slt :_ujl i- e L-rt jtr.gt+ltriail,.Jt i;Jl r ,|:"j e..?-

r = lzl : ! r, * b2, a: / cos 0,b : r sin 0,
.a < 0 V.t:o g : tan-l? * rt ta> 0 L_r:p 0 : tar-{f.

;srJ l :l-r,o"! l : -e iL, sJl l .r.r*U iJ.iJ l ; 1 4t SQJ
../ 4&ltr4l & 6-r,J-tb ?t' i**e3 cl+r.,i3

ZrZ2:rrrr[cos (0r+ 0r) + isin (0r+ 0r)]

:rjr tg.&j ii_r' t"i
rr{ 01c22{ 0 ,+ ,;= t' [.or (q - 0z) + isin (4 - 0z)]

.lrJl :,sil.t'e opG; il3*-) "r-ll st+lrldte J,lSl
a'*! c,.* lF gc:Jlltlt€lJ.l orUg ct>ly6rc a*A Gt3r"l1>* z : r (cos g + i sin g) clt5 l3l dI ob ,;,-]:,:-a:3

:,tli, rl1- r" t:*e l1>* n45 3ci_Lijt ;: Al,*
7n : (cos d + isin 0)n = rn (cosn1 + is11.;g)

.45y'1 :t"rp'Yl _,:-r+ rh-*) Jl:.:r 4irLj Jt",{."1 d.,K"i_,

(a, b),tl
L
tO
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Ai+l;,l6*lf
oaV 6;\j,;y4.16,\ j) 'iJ;iJ)\;.r g- ;r.a ^i'.h e':tJ<;;t:1-r)l'-'Ie -'lLJtg"l

f+ilrL*;-l ;rt s fdl':^LblJ '+L\ e\: ju jr\$i .r ,';"rJl '-:-- t' iji|:J iL"t<l c-i'l f#tiJ
.,*-r-rJl 0*,$j 'l-ji i kttJl! eUlj r"^a; @t .* t'j ck-i' !l-)1 Jll:'l--ia d Cl

J'azlt L9fu
?Wbt F*r.rai

.:,ljl.r-)U .+iJl J+":Jl -,)r\-ul J"-"
i 4:-,La .:r>\..l.1j 5.."l l.l! :t^J13

:r6JJ.-Lbl uJ

,pi 6t*,1 fk- a>JJ ,="-e: '
,tll ;r.& JilJ) 5 j4 JJ<J

J.IJI iJJjlJl .:,Ul^lJ ,JJ<i e^:-?

i;l$ j3, ;a\ JP tgsl*-j,a*i;
i*--(Jl !U:Jl >.r.p eqJ ciltlJl

a:r,r\-Jl4,-iUJlA;'lJl ,Y5 Jll C
.y+-Jl ,rte ;:],uJl ;ilJl Jl
.out*JlrU;i;Ui {J*j o

L.tS- b\n) ilJ'" 4jtti {'r*j o

.;Ili *"! \+t"ri (;:liJl e\jl-r-)t
..-ll .rf" "+-i "-i)'u

d:">ur kit i11-bLaJlJ*.i '
*,!;5t.5#1

W;*;1 lt;Jl Lrq l:l '
.W/vr

,Jlk- ;.t; JS eLil"t-1 ,}^-P,- '
'orrKrJl oljl-t-)l

)1."--,)eA\ o\> ju E"r;' ;tr';;tlt
:4J!1')lJ"t;Jl

9 i-tiJt .:ljls) I 
f 
tlt i4r.!l

.(r , 0) i.-till c,tjl-r-)1 J*d*i lUt
J!'--Utt j" i+dJl i-iL*Jlr e'=>

JFI J" ied.Jl +'.r\)l0j cP a'Lill

. Fd;1,,Ptt

.cJs

270'

e(r , o) +/ AJ\ r-a"iU!l:*
6r>31' -i^i .,Il 4tJ1 1.oi :iK'* it-:!

g-4,.;rlt LL.*il .rra; '-^'b':j1 ..ri

.r,-t-.ri ,-*J1 C 0'*-"tr t-"U

a+Fl rt,r,':'19 a+ala-alt ol+31.r+{l 6 d/dtl 52

,,,Ls. Lc*b.,vJ.-* 
- :r

Z!.!'_9FaJl Ldaltl tuJr
.tj:b tdril.i9 kitrLug

tt't*q:lty
,. :

2++la;Jl nl+5lsJl J:rl'
.tiile

;r:.r-Ile*t jl-i '
a+r.liij 19 -A:JJIS! .J I

.JYrLa.Jl,,

sL zrJJ..Jlrl&Jl *isi '
;JJ€J l_, Z:ild.t | ; .Jd I

. fca:-- .1j-9 a;,;t1rlt

!: t!t*l-:

'aa-r:l,qrt ; {$
OtrLr.Jl JL€:-l US.J

erL6i J€ 9,, a+aLiJt

etg--b4 >ti4i -4#.r-:4

r6:. ^9J eSrJ4Jl k+lc -<$i

U+JJ,-J|!} a,5'. rilsi

L6S .-4i;l*rJt9 al+faal I

:rs i.-:J kJts:- I J'a4J

stJ ,/Jr o3clr Jafo:i

n&!6si a*r;-, +tii -.L

nl,cL.Jl :rl!,CJ'".aJl

+-!^i-, ,ilJ€J I olJ"S-'-9

&14.9'33A16J3
'Jq53ll

J!..:-l '3.lul J*i
l:s ; d.Jr JS a,J,'

eb dsL-:J ! L,,rtl
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a?tb'ctl
LL;*J 6llrt -)t drUj J,.,rt
+J'i ._J, eJ;.r.cLJ 

"Uri 
;^JL.J!

"r-cL; L.5..i-t:Jl o+Jt^Jt 6p
Jte LL;;t e"e...t)!" iJI,Jl
ci*Jt*JJ :-trt 6ril1 4.u;

.6pr[i.;rLe,. l*l:

6 d'-h$ A4gJIl

i3t rr:.1t1 a.?1',1:.

(Initial Side of an Angle) a,19tj;n et.gryt etr;
g.Ct g3 -ar3ljJt at3(i [..ri4 X .13EJ| clc 6+lai.Jt eLAtl

'*\ar

(Terminal Side of an Angle) Lr;tj.$ e|3iiTr eLa
g3 i.-f !Jtilgfi U.r:. a,-rt_;,tt ,r.i, z6 ,J_> Ua: €iJt eLA.f l

'qalrrt6;3rt

(Measure of an Angle) a.*f rjJr r.rt+i
d; eJ ! . 1 .i* l eLb ljr jlE:iu fju t db-raj l .trj b JtJ:..

'Zr-91j1! cl6:rY1

$1.41 g 79*ai r il Lir tL:.
(Sum and Difference Identities)

. sin(A*B) = sinA cosB * cosA sinB

. cos (A*B) : cosA cosB - sinA sinB

. sin (A-B) = sinA cosB - cosA sinB

. cos (,4-B) = cosA cosB + sinA sinB

53 Jl;Lnzu^cjJt G&-ttl

(D(D

a+-l-,r: 'til i t{r" J5,rb JU" a,t53 c6.r,,1lyJl .:t4Ft, 4"jU J,^, -,)\!Jt JlJlt a3'C
.,Jp,ll JF ) a-qly A*rS i.jt l .j-a JLd.-l ;rg*-r rO Sa;lJ

e3l*irt C;rt LLJijitl

c,t r rL: .Jl ir, "si:u ;:qq oU.o r rt.reluyt craliij
.€.:rl*Jl

.!qq)l JtL rEjl (l - 6'dy HFrr Jl+ittt :r:-'i 1* *i

til

C/l -I" 4rt;! q{,- iL-j

:alitt gbil o! ;Lttr t"+-rj.r!^.ll;":, tyt ;r,Js a.rt
200. (l

-45" (2

* C * * -Ju ,-rV. arlt c<-73" u.g.L2l.v31
:*-r+I g;rlrj r"+ur .1J5il rtlrttd," Js c,k lr

165. (r

_10. (4

fo
-i t"

,il,r,lrtiJ<"JlrcatlrtrJtJ!eelrJ:;tr';I#.,l j
270" + @ _f _oo.fz

.* cirnlt r4t-L:. J!"-:-t sin 15 J 
:.l^,ilt i"jjl r-Ji (9

t/e - r/-z .;-jt.,
4

-;).uripry'r .-r.Jl 
i,{cC;Jt J}qri (to
.(;r*,y,h?j\ J!

- F---=----Fra\ uoz
\/
\ /n^V

rilr;; s.a m A

t o,a -54t31, 'ara 
lt-ri

l+-gotoZS .,Je.rl_j1 I
.;rfizll !,

:cj !:ry.LJl ar+l*
a"sr:ie !l3.iJ| g9;e

crLarl,ldrg .k-LE
gfe+r PLd *-.J *i?

.t te r+ riFltg 
'rf._:tj
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Z-.iJ|SJJr llli3rs)|r tUAl

-'{fi -tf iit{3|'byf
Polar Coordinates

! t5li+lj

ccrlritlJl 2[- el 4-r' :trt, L!;\ ^r4t s 
"Ll 

,;t, S^"--
Je ; jl-ul'U.r ;*4 IirJ .t-i f-t+ o)B-2e el;L- * J fA\ t

,l:lJl ,!"-:.e-r .;, ;r!l -rL.ait3 
.,5;!r Jlil-ul J" 4:'i;'tL*

.r;*rll 1e+.r 
.;;t-tll gj"jrJ ra'e;Jl ':ULJle ll-eJl +Ltj

. ',L!Jr 
p jU rLJl .jr J:Q

.:.,6rJI eljl-u)IIui:i;lja-c,'!rr-J;r!l j;^rtt c-"f;-t;l a;AaJIilld3l-r'I|Jd'i

geF .U:Jl: -ULJI Jt.!t;irur gr r-r!l i5rJl 3jlrr r-r-1 L'i=r '( iu-)lttFJl)
.(.,.Lalt .93' -Jt) i=!r;Jl .:,ljl-u)l 

ltJEr; 
jrl.:",

,g j^)l i ;i! I dlr4l t$ jr, y,rlrFl ..:-,l<:rJl .:'tjt-t-) I ful j' p.u.itr 
€ :" "#-:. J€iil ;taj o u+J:fr ;L1, -:: r,yill -i'

jijt*Jl;, y c-v t(x, !) -r c:: J'i;.r o:-'6'rJt oljll-)L

aij .y:"., .uiJt;rr^.1' .r =nlr .Io :,-:/13 .'":i"tlt.iu+"':Jr

J]c,r-r-J a -r.J *1" r .y )tzJt r."'-J ! el-\-r 3 r'j rie (3, -4) iLi:Jl

. :23^Jl ,h-i

.+aijl r*i;:u 4Ei O Je'!l ita-; ,i-l"ij! .)liu-)l ltL; J
gir .r- ;<-:' "l"*Jt 

J1', u :tt ;r [:'i *'' Lr r^,tpl )J-)l r
, (r, 0) {!a;ll .rtjl-u) | J t -:- t i.--t;Jl o ljt-r) I p Ui; e P'l'!-i;

,r^Jl .r A{+Jl A:Jlrl 0 e ,P;Lidl J1 *.i.:tt ;* <s+;Jl AL*JI r l-"-
. oPJ!;.!-arr

?::laill dl L,3l.b: t ijla:-3

:+i'll lt.i;Jl Jr;!.ii JS #"
AQ,4s.) (a

JJ-JI dji e-:*.. ,45" lrljlj'r-6j!l* g-:\i''0: 45''Ji Lr

,,",t r- J * A';Ul;,ft.' r = 2,rrir r \j'l.r) 1 CP t^ *StSt
.irl.-Jl J<Jl -! u ,45'4?rll "l-€tj'rl & .I"' , t'ilt

,'.futljrg3t!vJ'4<'{

:sJ.Jl ll9jjl tuJr

g;dl c'9 k:*-r a,rU.:tr

's-L;:t

,rb)Ztg

6L.jleIL U.Laj !,:.1 I

. a+aleijl

agf-f oxru" rlrt+ .gri '
.tLj'-,'

,,@-s,:q&r,t;.A

i*&.a.tl nl$ls/l Ptiis

polar coordinate system

pole

s+le-aJl ;3^.Jl

Polar axis

ir&.allnLAlsI!
polar coordinates

2r.Aajl Urtr4jl

polar equation

sn4r dEr&l

Polar graPh
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6-l sgJall d+3 t'

;t.t*. ilLr 4y\ls) (:
. €,Vl () I .ri .lt-:tJl3'rb-,-tJ!

6-l s-lall

. :^^L;ll e$l.r-)t -b|.; J*"r
6q u-..::"L; .,,\i)t'r Jisj

6-l sPJJtt 'r+ t'

+-'6, J! ;,,tajt elil,-)l J'r''i
-..('JL q

I

j;jdtl ua*'i
. " S l!LJ" rJ, ;J j s,>tLJl J! +Ll

, Ltl-Ag

+ll Ct)t € crljl.r--)lr.* iY! '
i-ir1 ;jL*Jir ;J-i\l aL--J1 9(x, y)

J-!1 zrz. U'

r-a*Jl.f aajLJ!a,rlrl,/W l, '
A eL;)\r J..rttlit;: ,?.,)-Ul

15"s(g.g)'\2' 2l
,)c ev t)l ;r51.: rr .,;!l "Fl .-rl

.6:r-Jl

S(1,45') +ll Crrlr+- iU
;,\-: r*l Jre;L;jJl ii:i:(s tL"!

-i'4; JIeJ J.rttl itn rr;J>13

(y 45" k."li \j\; e.a'-+-tJt 
";:-Jt.x JJ''.Jl

v

P(r. y)

?{+itl ilu3islr tlEi

, r/pv'n)
,/ ,/

.*,{ _*
O gJ'SrJJil

;. r',.r, art.Jr ulli.c ol^,-l ,-(- t-1tr-e: o2e;i)):--ll ,,.Lnl jp .4}! oljlu!;tt- iLa; J":J
gP -t -', t Uli ri-+y* r .:JlS 1!!-e .eLJl -;Ur oL-;L rJlrjr 

= 
lLJt .yVl €"t ;,: € 'rrU'ijl rJJl

0 i-rl/ 'kj)l glJ (:r.u"'!r),ltiJl 
1t !r rte ;-;lr P,r!i .ilL .:-;5 1!!Li I;irll 't-s')l

A(2,4s")

tidl

n(-r.s, f) ro

Jrtijl Jr>Jl dFe--.r,Tr-rtrU"r-€j'!l * g-tt,0-? ritn
.J,uJl .l2':ild "k-'yr * tJ' ,4Ur.ri!3 .lal 'l-r:!t6U;-9

j L5 . '\-€-iYlgL;:f -r:"f .I' sL:lli/';bJ ,t:r:r3 
F;,
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a*+itt ak3f .b>'t !Ld.3
gt"il.t.-)l 

"f,:; 
q45 Jli t, 2 Ox0.rl

0 Jb; ;JJJ. .(r, 0);)-,a)l J& z*;)l
.rtjl-u) | 

f 
l'Lj ./ rl!.rlrJl yi .rt=1-rJL

';tt L iJl

i-Li .rtjl"r--l )1.?-i! i^i5 ;*1 f 4u.rr
. 6_r>lj i L :: 

"li; 
;r_r.*."

e'c-Jsitt plg:llt !'
J+ "dlo4j 6, $;" stL'1-rtJh{-l

-.'),l&Jlf-€, dJ" t" &dlJ tJU" JS
.n-,tLcJJ

c(3, _30) (c

jr! c-=- c -30'Lrll 't{.:;)lC$ .-rl ,0: -30',:1 t"r
3 i;C'rLj; *.r = 3.rri: ,r<.l ,rrili Cp.1* cliJtJFJ|

.)Jle-Jl J<iJl .,j tJ ,qJll 't$jYla!;.rLe g L:tt ;e crt-u.e

ctit-)l J^t *;l (lA-lC .trr(zgt6;;e;

r(e, - f) rrc E(2.s,240') (rB

ciJt€+r6-rJl .:,Ul,r-)l iiitJ,(;rr>i*;;i6iJl s+ijt 6rJte4*i)r ogr-r-)r;ij
.Y:L:r )\<"i L:-.::,5jJl jl-u)l

g4laiilt $tastl 6'l Jrli:tt di:.i
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"(,,*) r.
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3
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6
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"L6iyl iL, i-r,uL r.r\r, e-,t.''ayr cl-, J+,aJr J 6Jl
;,r ot,ue 3.5l*-; Q ee * :.J9LaJt "l"iyt S +tt :l

.)rt JlJ.<iJl siLJr;,-elf "ta-;!l !|.;:l"u"l uI'!-L;ll
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oAtl Jjifl

(r, 0) ;tp,;.6a.: i.iL- r rr\ r.lJ5j
(-r,0 + r) e\ ,(-r,0 t 180) r

Jrr+Jl J<-:Jl !j tJ .k,.; iLajl JL

j g, e + 360"n) c,t":l.r-) t (r, 0) ;!;' tl .$; ;<^, c!, ctl* l :* n b6 l!! c-utc 6 2,o.1

:L:'tl ,J 
jiF 4.j t) ,t:=?e l'>v n olS j c..r!:lrJU i*i" 0 c^ts li! .r|:JL3 ' (-r, 0 +(2n + 1)180')

. (-r,0 + (2n + I)r) i\ (r,0 + 2nx).:,tjl.i-)t (r, 0)

i.r.trir LrlaSil)&j

J.<iJl !i T iLa.lJ,:E:E d,#lJ-tJ."i l{:, J.5 &l;i, l$1 *.t1 +iv, -360" < 0 s 360" cilJ l.:!

90" 'r''laJl

P(r, 0\ or
P(-r, g + 180")

.(a, 135')9 Tit;:Jl J:.j Jl ii.t.ajl Clrjll.bi
..5ir!liDujl c,>f.:lt ;! Li:
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90" 60'

150'
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T
3

5r
33n
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T
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270'
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5r
6
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210" / zzo"

240' 270" 3oo"
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iL;lr '-e.i:sr (58

9. a,'?e 4i+! ci 5 l^+-i'. U:i ;.., :* lJ sl4tl,s -4\,t
r,!t?)l J>J4 p'\ .J,.VL-'"i.

*t4

'4'' '//^A* l - gg--
" -,f.1, 133, " r.,Hr lil

CJ" {r"dj L-UJI c,Lil.r-)l cus l* =.* ;F,Lj'Sl (59

o!q)l 3n4 Ft .;;)J<-;iLb

@
,L a:,;! r* Js .,l u, v i,*+J );t$ e At ;aV +r1

(5-5 uPJ4tl) :)31 ;r.r"l,:" u, v;15 l!! t"

,,r"1*;, L! .-3 !: \4,10,1), v = (-5,7'7) (60

;r-r..L:. .0 u = \-5, 4,2), v : (a, -9, 8) (51

;r-r,"L:.. L-J ,-14 ., = (-8, -3,12),v = (4, -6'0), (62

.rarL.a : (-4,3, -2),b: (2,5,1), c = (3, -6, s) ;t5 !r1

(i-4 u-rrr) ,;! r- >ts

("16, -29,36) 3a + 2b + 8c (65

(1,44, -"17) -2a + 4b - 5c (54

it:s.-,),\ul Jl+ll t'l.3K. a3u.

.:,ljl.r-) I ;-,jytiJJ J"4.lt .r;
jl;b +-,<:rJ'"0'"*5

:,iSJ'4Jl Jl€ib a+,Lijl ot 3lsJl 6 glanitl 60

GE

:,r,ti t- ;.tn JKJ +-,6-rJl .:tjl-r--) I -;5l g--ri

c(-3,0)
D(1,0)

C(3, n) .

D(1,360") .

A(0,4)

B(0,-2)

o(n,t)'
8(2,270") -

aJSJ,4Jf rt,rc'Jg 2JtLztl cr!3|.s*l 6 d'ahtl
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*l;rl.l+lJ:tl
6-2 s,J.ltt d!: L

iJ.all .rtjl.r.-)l 
f 
6 J L"':-l

.:YrLJl c,/1_, -t taJl #J
' 
: L. 

"':-ll

6-2 s.S,)Jl

i.$Jl .rtjl.r-) t.-x rtlFt
.tr-,t{-tJl-r

:*Lill ;::-a)l ;*.:Yrt*Jl j,;e;
.d <*JlJ +y:ti-.rJl ;tQt J!

6-2 c,{.rdtt .l+ t

t -*)t ar" q5l I rt"r."'Y I,.,11,r,,.;

.rlJl; +_rtsi-tJl ;t -Al Jl :.:L;11

ji-jritf ZJi-'i
. " f ljtJ" 6 jt aA t.-,),t-LJl Jt +tl

t[tu19
{JUqJl.rrjl.r-)lluij ij li! .

;'U .;,g.tt .:ljl.r-)l pUi;,rb r i,t^'",

9J"r!l eLt; Jre d"r*a-.t ijt -br,ajt

. (0, 0) ri (0, 0.)
;Lill Je,jih." LJ.aJl-bLall6i .

f (4,0) lJJti-Jl
.(4,0) ri (4,0")

;t'aJl &,!"t*:,rLajl .ttjljl csT .

f (0,4) lJrqJl
ta "t rI 14,90"1\"'t )

iL,;:Jl.rtr ,*;- {Jt.(1Jl-bUJl.9i .
(-4,0) !(at,6) i-.tijl

}aJl,*,*:- #rl.(1-rJl Lt;lt 6;1 .

(0, -4) l(4,270") iJiJl

illr L"clt a*it tldJf tJrrat | 9 ryfaZI | \9/at I

Polar and Rectangular Forms of Equations

g fig*t
t -Lrr .iLtsJjlr) ,F Jt +y, Orit+.r"\ .li J-),)14 "4c^"<;r --+lt -ri:u-- p*-t ,et3!,!a--.r-.Jl 5!i ,g.-ae 4;*1t 9.r!-;oljl-i-)l .ir.;-:-Jl J-y.0LrtJtr. r riLJt iJY-r,t)tJ*rl L_ru,.

l :"r j" jS.":J rgyt-!..rJt .:,rjr.u)r J!ralr.- 6ilr Jlr .p'tt JliJiJl
.iJ;l);Li_r:;b

P(x, y) alj)l oljl-t-!Lt.S;i,. 
"aiJt(+Jtt, 

2Jrr-:rt iltd3t.b;1't
.r! i P(cos 0, sn Q elrdl )s 0 i,Jtr 4Lt-aJtr ( iJ-rt ;jtr sl';itrl

cos0=l=+=x sin0 =!:I: v
U.AJI Ll:5 U<": 4j!, .1 ;, {.r, r (;";- tl>.s a1t }; s a: JJ"t dt5 t3!i

:";)lJrjJl sle / ,0il\*P(x,y)

"o"0=l , sine=#
rcosQ=x , rsing=y res2at

.r:"+:Jf 'SJl * ,rLj.Jl )r^Jl j+l c^:tu ,*; 6,9* u\ )s.t.rts^rrJt 6r*-U Ur; ti!.;
.rFl-b)l Jl ;::L;lf o$f"u)rrpg:J:t'rL.Jc:^ai.j!i.Jelt il.i.;sle-L:rl, larrJl

AiJ Kr.rt r il t.d, t.rr >' I dt t 4atazt I dl td3 t.b X r dlJ|.*i

;'t, t- U- .F cr;;$r .rljl.r>! JJ r:: L:ll .rl;ila-)l J;-

r=4,0=[aV,t'(+,
t"(a,f) ra

+) ;'u;:.t' .rlitJ-Jdi r-
x=rcOS0

=a.o"f

=-(+)
:2\/3

..y"iJ<iJt sr rJ L-j: (9.46,2) ,1(2\/5,2) 6rp iL.LU ij)l-<:jt .:,rjt_r-)t.ri.5i

51 iiJr[ralJ Lri-rtsrJt;JJEJ|J zJJ4aJt;.Jr| 6-2 oe,tJl

s€t*crk5tt
,.a,.t &t-alt r\i.i,...,}

.l++la.all OtrtrCl

uggtb
,rlleJr!+jFi r
.;diJEirJrb 7i,L:rl

;roirl.l.rrjlsi.
sJl lalL:il;;3aJl

aiiJKJJl;.J--Jl

's&JlJ

i ww.obeikaneducation.com

Y=tsime
: e sinf

:4\;)

,tjFrr!,4

r=e,e=f

.+',.tt(1-tJl

"iiJtq4tf &td3t.b)tt dtt A+!4;l| iltd3t.r->'t dr$ir.j

!:!3rsxr !13 , (r, 0l z*basr a!3tsJt P aL.ai.g ols tll
,.rP:r::t (r, y) a::tt*"tt

x:/cos9 , y:rsine
. (x, yl : (r cos 0, r sin 0) Ji c;i

P(x,y)
P(r, e)

v

g4laiJl JJrf,l

(69) gr p,.t*tt g3r . (65)crgJ;ltg+.i o (63 ) o€ F*r.:Jt gJii o

(10) ge .

I iiyrt-"ff aSll*.tlt U,.lt9 e+alijt t U.-Jt 6-2 g{-r.ltl

www.gazanmaths.com



Qe2,l35"l
.r = -2,0= 135',ip ,Qez,135")ileall -rtjlJ-!dlL"1

y=tsind 4i-rr!- x=tcose

= -2 sin 135" r = -2 , 0 = 735" = -2 cos 135"

/ ^\ - -r(-'/i\:ro: -21+l: -a ."*-Y - -\ 2 t- '-\21

(7.41., -1.4\ tlO/i , _../11 eOa.L;:u .;rtlJr c,tjl-r-)l.ri.ei' .oloiJKJl ;t"stiF
vQ, -120"1

r = 3, 0 = -120",ip . V (3, -120') ^Lill 
.:$l.r-! ..ri t-

!=rsin, **'* x--tcos0

:3sin-120' r=3,o:-r2o' =3cos-120"

^l V5\ 3\/5 "t 1\ _ 3
= 3\-;/= - t &+4:ru -- "\-r)= -t

..y,i J<iJrdi tr qF eLL, _2.6) r1 | + ' -9 
" 

v;-trJJ ij',r-dJr.:'rir'r')rj!6i

.ttrat6t,fi

,i,Ql /jl : 
o,-L 

t- :li; .16J r+;J$: oljl.u! J! ir.hilt .rtjt.u)t Je>

r(-3,4s') (rc s(s, f) <ts R(-6, -120') (rA

ah;:)l@,y)ibill ;.r;iL-Jl :Q!J!.?l-.ieXlr.::-l':tl ii:4JLii.zLd-rJl c'tjl-u)l 6r-rtl5J-r
. .,pat ])t j xrrJ' ." o-r.Jl'Fl C ittJl s e-r" k -, ;l ai ) sV s..-J'att .ei,.1rt! t

. Jptil at ij Jl (r, y) tLilt 6 r &LA :t2.1) t gprpu+ irp .l";""l
yJ.r+ dJr6 12 = x2 + y2

d+..'H :+J.Jl g+.Ftr:^'tt sL 
' = {" + V'

.;pilt ;Jt: J)B g," x,y U,-F.0e4it u,:;

JsrraF tur-e=I

.trilrr,tu urr 6 = fan-1 {

.Lirr4Jr srirJ-)r Cu d [-90", 90'] Jl- + ,+),]rt * L]t tt")*,f!u {-<Jl illir 'ii ij;
cr<0.:JEl3!-e.5.2.1 J<jJl (,itJcr>0cr;53L-r:rri ."t;triJ-e'ltCrl J"ilrl 0Cla;r

. 6.2.2 J<^!tJi tJ JiU .;--<'Jl IJIJL ;U^Jl *Ul .rti J! 180" ri tr ;it ! 3u^i

a$ttQattr a++itI ijt*3f .t-II
sLjr.>)l J-*'* ;fi t 4u.tr

. +tts^t, .rtjl.i.-!,rJl :r,t^ ;t1

.rrjl.u)I,j"-* W ;fi z 4ti"tt
. iJi .rtjl.r-! J! +,.'t<-Jt

.rtjl.r--)l i"i ,,},-Fl a";5 ;r*j f 4Urlt

sijJSitf ;+-JEill

J4 "C!+ U ot;".:Q-.rs J".:-
-,)r\.ul r'{,e,JJ, ;r" ;;ru'lJ tJU"

,a"At-

\a\rb

,"+Jt Jii.-,J-LJI jt Za,Zgtt

I a Jk^Jl ./ q-tJt *t-)t i^';3
-Li;Jt .:lJr-e .(,.1!:l-;) RADIAN .r

.r*tylr,EEE@,'j@
+ rt-Ja. 

trli e lb,lc;JEJIi
,*41 (ra:r) DEGREE br<! e*

n$l5Il&Jr-l
JJ-JA:I irn Jr al.Jr 'l!
ell iiJls:Jl&L615?tl

9r A#idtJl ntr3lsYl

o! -Ar+.Jr-A+sJr !:l!
alrib dCr Jd. Jl+J!

r<0r,.rc e=Tiarn-l !+180'rl d=

6.2.2Ssitr

r>0t -ur e:Trrn-t?
6.2.1 .5art

ran-l{ +

15J-Jlrl&'tba*+.allc,l+l6yl 6a!6itl 62

t (dl.{b crr 6it i ) djl+b!

q-F G, 5.20) ri 1a, sV-q {t R

Q.t: Q.S, +.n) r1 (2.5,2.5r/51 (t g

Q*ezt,-zD i (-+,-*) ,,

Jl :,,t^;tl .rtjl-r-)l Ji-
L. :L;: JS +1t.dr.rtjl.t--!

'c!
o(r,V5) o(z,f) (a

D(7,7.37) r\

F(-5,45") (b

, -( -s{1 -5Vt\rr F\-;=,;)
F(-3.54, -3.54)

u(-2, zt/-g ) H@, -240") (c

H(-2,9.46) r\

a6 .Jf rt.rc,'*|9 ZirIdJt ot*r3l.s!l 6 d/dtl
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,/ *rt<,-lt .:tjl.t-) L ;l-b-

4*+itt &ld3t.blt slt a{i-tr<Jrt I ill+ u-: | *UFi

o{LiJllsll

r:rlSf s Jf sLir | ( x, y) aJj)t<: rj -L!its!'t P : L- : [ lrts tll
,t7- (r, 0 Or P aJa::.U Z:,!aa'|

x)0!r+:c,0=Tan-l{ r=tf7+S
,Cr!nx<0t..rj.J

o=Tan-r| + r
.0=la1-t!+180'Ji

Jt a";,ti.r.ll orjl-,-il j" JI,rdJt-r .iL-i:lj i-!.ajt eur"r,)tf:ji.r rlgV rirr:lur,il ji

,?
: (J;t" L. J5

E(4.47,-1.11) r<2, -+> 1a

E(4.47,5.77) r\
G(4.47,4.25) G(-2, -4) (b

GG4.47,7.39) r\

i}"l ;-t-c ,[-- :,t^ 1;;1t ;JJt4Jl

.rLjl,r-)l .-. [.-:Jl )^c.. e V-.e-J 9

dljy'- ;:i, .;;/,tr l,iJt.<lJt
ojL;) r-,)i.Ejt JLL|I:JL .Ji

L^-r-i r-Lo :r, t^ :tl otjl.u) |

A;yiaatt &l+3tr'It <rJl a+itt*.rJr n!3tAryt &J*3
: 4\U,p,j $ tt<rJl .rgtJ>)r ir.h* iLir J,<J ;EJ.i d)jtJ>l #.".: t {:",!S a&, ;s g v s1

s(r, -y'd) 1a

.x:1,! = -V5oti ,(x,y)=(r,
. 0 \.ttJt rL?.?) r 0: Tan-1

- V5;;utt1 .:,tjl.r-! ,ri t-

1v
a = lan-'?

- _, -v5- ran ^ --T-
_ _?I

3

.Sit;:U;^-t;Jt .:l":t-r,)t ;. et(2,-f) ,:i .si

.2T atv, J-ilt_t ,0J a4J" "44 Jt*;*! r>T6:j:te.:!F-3
.Jrr.+JrJK:II"r rr.(r,+).,i (r,-i * zx) aF.+

T(-3, 6)

(-3, 6) eL;!1.:,tjl.r-!,ti L-

nA-rJl ,l"al ix ( 0cr!,e

,:{*arz
:r,le$*
= t/45 = 6.7't

T ^""pt, ;f..:-l (r > 0.rl.e

'F;7
!t, + (-\/3lz

&J'rr14

x:l,y=-r/i

&,..JU

JJJ'Jrai4

!:6,x=-3

&*nJh

- ^[7 - t

(b

.x:-3,A:6A9,(x,y)=
0i,;lJl :l-1) , g:1;o--I{ a

e:ran-1*+r
: u"-1(-f)+rr

= Tan-l(-2) + 1r - 2.03 rad

J<-r ( T;lr.alJ :^.L:tl eLit-r,-)t;/ CJj ,^q-rr:6J1, 2.03).ri ,gi

J){;;" rJ Uu i"J JL"-{-tti,J_; rt+.:!

.rrr+Jl J<jJl j t"s . (_ 6.71, , 5.7n r1 e 6.71. ,2.03 + 7t)

,ttr(zOt$Ai
iltsr}.l.t )$;r*bi r#lJ'lJ+ t4.€i, )S ;r.;):;-;r+ri ;er1

(9.8s, 3.56), (-9.85,6.70) w(_s , _4) Q8 (12.8,

63 c,yrl*! zliJligJt ;rJE tJ -4:!rLijt r.J6Jl G-2 o.J.rtl

t ;L-t-'Ss ; ry ru!.rJl .rtil.u)t
0.90), (-12.8,4.04) y(8, 10) (2A

(D@
4.ai i'r 

"F, #:>t! oI Jt:J-bl_e .S)t .rLo3^;" Jl v>iur # art,ro.tt Srxt&tl
Jl63"A +r_,6r stjl,-l JL;L,tt.rtjt,-! rt :*i rrT+r! fr-- f .t ;.tiJ ;J; .rrjt.i-!

.i.ta'lJ ,:E+Hl d:At;- ;j;LaJr rnlt +lr .;^.L; st jrr,-lJl k t"r*r J:+ 6jJt e.Ju]r lJt-ul
.l*;t.(1r.:Lil.u! ti-u^" -ttJlr-S .dlJi J!etl.gjJt't-b;Jt;r..,),t!Jt J'LU .J.:,_:L;. UJ<j J til

I o:trL..g adJBr4Jt Lgrzlil1a*+bijt t$€Jt 6-2 gaS$l

www.gazanmaths.com



.r;1l!.rJl .:,ljl.l>)lj;--LaJl .:,ljl..u)l dr.i JF,Ji+;Jl ,r c.r.f2 $ c:-*--ul ;teJl'ol + ,A,t

iiti3l.b} | {ld+ dl+J*:tl

t:*"r,,')Jtk4t !1.r,dill Jl4-:.. J:/tJ.')t;1 .;Pl ((St!U)iFJl7;r)\'ertI.l-..r
. (5,295') i.Lirll J.:,

ft+t+JlJll j;ll eu-ifltrl4.tJl .rlit.u)l 1, (a

.ti-j; (2.11,, - 4.53) qr^ r--FJl il ^J)l<?rJl 
c,tjl.r')l ..ri 6i

fall d,.1 tJlrl lr.lir iitJl t-, . (3, 7) r+Fh-! J t ';hzJt -t* VU t-ai 1-t g,r OtS t!! (b

sJvr&Jr.,

Y=tsrn0
: 5 sin 295'

= -4.53

_tt: lan

= Tan-l

= 66.8"

t=5,O=295"

x:3 ,y -- 7

Li - .::rL

rcos 0

5 cos 295'

- 111

= 7.62

: jiJgLall a iJ"-Jl .Je -alrl+tl

x2+Y2:9

aqrp g!&*J*t (*

dirFit+rLlsulsj.b
Jt J ,12 ft .JJ,I"J ,ijl, 3400

gl fk lt.r+ 'trf r1l ft &tJ3

-6;tiJl;Lai!l
The New York Tmes ,J&.tl

.'; "f l!LJ" 6r* JLi ,r!t rE
;:1 u;p|.5 Ju"J e":-rJl*-1*

Jir cell JL+u JilJ+Jt
i^b;Jl .i;-a 11,.,.7 .ta t Ji o-+41

.(3,280")

f r+r.".- Jt ;v r ;; r 
nu,=,-

(0.52, -2.95)

VU- t-': f ey.rts li!(b

W!jl.t-!Jla.LaJl"ur
;jt*Jl L.i c(4,9) ;:jrt<iJl

v
x
a;

7.62J\t J-Jt;foJt ."riiLJl .ri .9i tL-F(7.62,66.8)ci,-*"Jl il;r!4tl oljl't-)l
66.8't +* 4ulrl c,,ti-,

.:1.{a!. &ti

Jja+.:1 t!-)u,rl;/l .'Ul c.*i JL*ril )3*3 gj* 4.e:J tre) )V J^.i" 'ot**t .ry- (X

.(6 ,I25") i-L;:Jl r:e .:iL*"!l J" l3.r- .t*1'ti' t*) 1 jls+ ,)ij ,dll
Q*eS'S+,4.91) 9:Jt*iiluf e,Jo11t(1"rJl .:ljl.r-)l t" (A

\*, (- 2, 6) ;JJt<.Jl r.dFlr-l f I 4Li:Jl Jjo 6L -kj $ :.!t*r!l -r- gr .rts ti! (B

Q-y: ti.SZ, 108') Sell il i-J"nl .:,ljl"r-) I

q)l*.$"rAli";J:t Jt 
"!;.;J!J.t*JlrFU:JI 

g, eU;.i'r- ai.)t.q.tlteAiJraalil:l.|tsJl
;rl;:t t"Urr-;u*.tl g.2L!Jl .r):L.Jl ,;.a .otLJl se r$J.:.lJir ..fJlJ t.:rz\lrt')l Jl

. "u:i ..[Jt gi tJ i:lnlj it)t.<,Jl ;J J#Jl s!' ;J5l J I il:L" l;'Y . -S J+.\

-a+aL.aJl ;JJ€J I elc a'rtt Jl

r:3

."U:i g:*Jl al:L" .t-l
?ri;lSrJ I llr!*eJ I

2x-3Y=$

5r
3

-f-
3T
2

-4.lSJ-Jlrl€'*!i++iJloqslsJl 6d4irl 64

x2+y2

{s'z + ?'z

1*-+ilJ- qlUl.r$-r
f JYrJq-rrr

\r-j: (9.85,66.0")

a q!| | a,F)iJ I adJ.at | &ld3l.bI I

st-$F.Jlr -btaJl.,! JtJl9 t s
()L!'!l (Ji>tit (J'rKJl'L;;Jl (Ji

j :.,LaJl .1t;il-r-)l JiJ dr("i 4J!

lf L3* .1Ji3 i.rL-'!l d)U'L":'l
*"-Ht dr'! aJiJlstil.t-)

ftt.r-1. ;ra :Jr'Vl ;ErLlt :;;;Y
(dJ;*Jl Je ZL:ltl lU;yl ,""a f,lJt

stjlJ--)lltlj JF urrLll o5

,r# :+ul1 ;n-rJl l,"i .erlrt-tt
7-L3l )1, ,=4 eJU jlsii-at.,

(- --: v-- Y

- tn &"-Hl.j-oy c.:JBJI ;3J
f 
tlij !i -u-) . trFl .:tj1.r-)1 pUi

il c: pU.; zu.i" i, s SJl .rLil.t-)JJ-\ . - -rr

iai6fJ JtAt tp;t;"5
'c^.U t.orL

aj.Jl st.rc'Jl9 a#L.aJl r:r!3l.r.r)'l 6 d/4tl t
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adll*.tttf a++ilf &'lf .t trrJl

;* .rYrLJl ,.i;--'.- W 5j+ SC.tt
.;..Lill arAl J! $JqJt 6r rpJl

,". .rYrLJl J""* W,# s .1,:.tt

'+y'l6-tJl ;1Al J!:.it;ll ett*)l

, KJ, jul , l-:dil . t(.'.::i-y_.v-v
. -i' .--t/:Jlf ,o;tt L..i ajltlr aJ:L,

: iJiJl t :-Jl.rle aJ:l,Jl

(x+2)2*y2=4(a
c2la,L6 j nt J*a;t>

'(-2,0)Gf ,":
r = -4cos 0

x2-y2=4(b

lll4Jrahu.Jl

x=tcos0,V=rsine

O*rrUr;r 16 C 
.i+

sb rJL 93 l!.J-Jl lairl e;,'.

,J+lriJIl

q.jrJiqi aaUa:,

/cJ4 !4J4tl' .::.

(x-4)2+A2=76

(r coe 0 - 4)2 + (r sin 0)2 = 76

r2 cos2 e- 8rcos 0 + 12 sin2 0 : 0

12 cos2 0 + 12 sinz 0: 8r cos 0
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rc:: J!-,),t.tJ|CU^,- g+t Atl {-cJi4{tl
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(1.3.42,4.25) , (-13.42,1.11) (13

(72.65, 5.03), (-72.65, 1..89) (1 4

(3.61, 5.30), (-3.61.,2.76) (15
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r^ -p-lr 
ji J-r.i r';-.r Jr,- d , r' + (a - +)' = +

.:S:41 -,-t. t*..* c-?t+l {^;t5 t"+i .! = srn x

r!l.>)r -iA. p;l
.;i;rKirjl 6 ) JpJt r = 2 a cos 0 ;;l'!l il:I., !-5l'.lri (62
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..: tijlsL !+l i*t;,t 5r;i

13.5ft 9ij:ijb, U-#,r,-L,'.daLJt l, (b

(-r+L ;rkr) .ft,Jt JJitilt Jt",:-U i;ltf .,lrUlf ;,. iS.1,

+ xz -7x = -1'5 (72

-1 +i\/t x2+2x+4=g 03

-3 1-i\/vl r2x2 + 9x+ 15 = o (74
8

.g!t*y;;6eali,-J,.t;t Lll .J1 i'L:t1 d*J>.J1
(5'/t L-J4Jl) :t+; a-- i!.ii rrtjl.ul.r.919

5.10; (1.5, -13, 13.5) (2, -1,5, r2), (t, -17,1,5) (75

1,5.78; (2.5, 4, 4) (_4,2,8), (9,6, O) (76

19.37; (2.5, -2, -3) (7, r, s), (-2, -s, -11) (77
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lrsJtl lt3:Jl
.l+r 

"<* 
*i- 13..rr gul irK- .(b: 0 ,ii l;-l) a + 0i Jll :-rJl J

.sJ+Jl 'Fl ,J-J .J+tJt r;^Jl J! Cu".j- t;P .b + 0 l".r=3 .;;Jt 13*Jl .b -ei rl-rc'Vt -u; *t

;9t9qr L1Ji3g a{SJ*Il sl,lc,:f I

Complex Numbers and De Moivre's Theorem

?r,)k*

")+.)--l 
isy'l :l-rr!l'tJ<Jl J-Jn- J*.:^r

,Z oi' jl,)|3.E -!g+Jl :.:,L.<U .'tr6-il j.:,U)\Jl
-;rr.l ;-"; ,"Ll cE : I . Z ;iYJ! .tji IJq:il ;J-rr

)o -S y :tc'"1je -i" 'i. J5 tlrS ;(--i .::r: 11.',

orJ+Jl cf..:^-e3) J:!Jl :!li e"- ,a + bi e)t4)l
.(1-1!:Jt ,", y t4 Ac;-"\ ;,-i

iL-rLaJl i^5 j" ir, 63LJl i.5 cJ"*-l, rtil!)
rl-r'Yl ic..;,.a=, 4 La i"r**Jl :t-r""!t io3,.+* .lt!

.(i^a^il| :l.r1l b.;,"+- .! i.JtaJl i"ls J--:-i.:- ,4511

slr stJl JrJl :.r-JJ ;L.,Al ,j4Jl aJsJEJt )t.r4yJ a++itt C€tl
Jll ,dl J*"i el.("r:.bi J+)1 ,.d\sa ss ta + bi4;)\.rJ\z)rrJl
U;!i.jl.r-)l ,s.;*Jt€Jt Jt roUs.(a,QaL;lL'3y'1 .9jJl sle

el t r. J- g*At, Ft ";;- . Jll ).i.Jl F"J .;-r:* J! 6H
F-.:-|t tt*,). Jt+t\ *Jt';;-;r € ,,Pt.tr-Jt,#-

..tta.,;i.93;*, Jll 6..:*Jl q."J 
"r<^* 

.d,'iJl .rJF""Jl

t$.Ytu-$:
&q!'Jl e!,altuJr
rleYl ela 

-a+LGJI

.11-!l<: J | ;JJEJtr 2!SJ4J I

,l?:tte)
!r -$;.rr rre'Jr j;pi .

J | 2r.iJr<JJ I eJ.9EJl

.uF&J lJ -1*il4iJl ;JgaJ I

:lc'f r -.r;.1-t- iai .
i+tr,t4j.,"Cl L.SJ-JI

;-;3call i t6bEJ ta Ui+
.ir /L;tl

,'&,l!V3d/il

-,SJ'.J I dui.*al I

complex plane

giJturj|JJ 4J|

real axis

eJgjJlJJ+Cl
imaginary axis

i!;.;i d;j;*.

Argand plane

sJy rsJ i:.llaJl LgJl
absolute value of a complex

numDer

agb;lt;gelt
polar form

a:dJ.Jl; !.94ll

trigonometric torm

gr!&Jl
modulus

L4JI

argument

sl9 rdJ i+i.9,iJl Jj;sJl
zth roots of unity

w.obeikaneducation.com

2!5JaJr rl&tl-, z+&.a.f l!rq316yl 6rl€itl 70

*iJlt.l+lJitf
6-5 s,{dJl d!3 t'

)lJr'll,Je 4t't*Jl .ltlJl,1J.?!
..*_rl(-Jl , *)l *t'tsll

6-5 s.-r.tll

; : Al i/ tsll )U.e') 1 J"rPi
.d-('Jl3 ::^L;ll 6J ;ll Jl *r*iJt

i5l1 rl..r.c'! | 
=,e,-!,"1- 

rl*c!

Jr L^l p: L^.':-ra )t+ib.L6:.*;J
9JJ

6-5 rr"tall .tr1 tr

./l:--, i-rE; oF!

iir-iititl aE4

."f l.!LJ" 6-r* A j -r)\ul Jl+
.iJ/l ,rJ.e;I-l-u".'91)U-, a*"t g-

zaJ'lu'

;", a;)Lll Ci -;l ty J<- J*r-l
-i r, tt - z r' r (t'

i41;.Jl3 cae)lJ raJJaJl)lJt jl

, ">t'i,j.*.tt Jl;l . iJ<JlJ,io-a,-,)13

, Je , t4- )ro 6l qt5 j<-r J,e ?- .?
?-, - / . o z

t't rtS F*:.f- Y:t',,. >-v623.e

.a +0i\JAl )-oa u}riF >*
,5F xS tJl )l.te'il itJ ":,,)i L*

+;i .iig J.6-t 
caiir"Jl rl"r-o'!1 eeJ z-

W -h : i.Sll rl-re'! I C"- tJl.("!

.n
I

f t+:"iJ 4.,*:

o!, ,,pJ!: , )lJt'!l -t' ult 44jlj:.rJl .:'lJ3;-;.iLJl 4 jj>:! ilItJl ;-"+Jl ,iii.!
up a + bi >t)l,L:; -r-r .:slt .s-,-Jt cp .r;LdlJ:-rJl a* ;iL-Jl 4 95re s.trJ iiJLLajl L.iJl

.,r uow ^t); JLlt i;Jl J' .-i vb .rtt) t dli . :Slt Ar--lt

r5'1rr r.trl ?,illartt 1r:.att

tsa Z = a. * bi 9Sr'.f tru.U a-afb6Jli,.1.iJl

lzl:la+a4=tf*aa2

1

eJ+;;rr (t) o+;Jr (t)

?+eajlrleil

-a.|.all rlstl

(73) ,r g.rdJtggJri o(80) .r prJ;ltg13r o (73, 80) o. prJr:l t g3r.i o

(11)o€ o(ll)go o (ll)o€ o

a6 .J | .r t.re"J 19 ai'aldj I o!31.r,*/ | 6 d"alt I
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aJsJ'{Jf .rfac,ltt a++;tf &ratf
e 4t r-r,$-; i.iJ .# | dtlill

. ritlJl c{ :tn! ..$l64l
\"sr^Jlr.r*ll 4,t5 a^;5 ;jZ4r:"r'|

.:^,L;ll;:Al,*
.:.sll r.uJl ,p; iJJ d:j r ctti.rl

JL +r; f .,_,J.ar 6-"*Jl ; [.;,"
.+r-.,t{-tJl ;:-..z-l1

c r

rlro =3.76

g"i*JS;tf p.4Eitr il
Jn "dlod ;J, 6i;" ct*--,,;u J*t-l
-,1ljlf#.9r" U 6i..lJ tJU, J.5

.r-rUJJ

lZllsll tg$.rg-rg t j(J'.tt sr.el'r !!i-r3

:iilJall r:"=! .rrjl; ,Jr".tr .9.r;-"ll ,=j ,rr'L t* ,.r.o y p
z:-2-i (b

(a , b) : (-2, -L)

z:4 t 3i (a

(a,\: @,3)

::,L.rl-.4G1a-F lz1 :1taz a 6z

a=4,b=3 = ,tlq'iP
EL...ri,L :\/25 =5

.5 q5.eL;4 + 3i :..rJJ iilleJl ;.*;Jl

dtt6Jt ;;.rt (tA,tB dher!,rq!:',i
:[lL"Jf r:..i.q1ie ,-S;l .gr',-.lt ; ;L.* '.tt Ss 

j;

: rrL if I i4d! | 6,Jrj

a=-2,b:-7

LJ,,:tL

.L ii2.24,<,L;

tzt=laE
= r,lerr\i.;1r,
: t/5 = z.za

-2 - i:"r.lJ i.illaJl i,ijl

;,t:5 ,<"i .jp rili ,-:L,'tr>t ;.) t' ;le (x, y)gJt-d.rJl .rt3t-u)t ..S US

-*".tt ;:j, .:::Lilt ;J-*4Jt sl' Jy'f a;.;Jr o; r3r" f3-r"..1i; *:lt c,t;t.r)l
.a, b r: ):-! x,y f:, rl+.:l *l cJj-l ;l 4:!1-'l

sind:4r
/ei !LJs-.jdn rsin0 --b

-3 + 4t (lB s+2i (lA

, ,o"0:1
rcose:a

.e.srr:.rJ irrl.,Jlrdl r1;:btJl irJ,..ll)1":i! b<"i ,b ta g $J ar!;lt .:,>{;.:.lt .;,-r+3
.,1-*l-Sr-flro'fr Z: A * bi

= rcos 0+ (rsin 0)l

=r(cos0+isin0)

"lr?)l JL-:-t [":ta{;<-.: cJy'l :-r-Ll a.l*.Jl ,i ;1!Jt +..,Jt 
"p 

r crli c .5f | :-rJr ;Jr- -j
J*J!;.:sy'r ,;,-/,ti*ezrtrl;Li.r=lzl:\'f a2 +bze.altJl i*iJl :11)cl**t,gj.jl u;;

..r.J{ rsy'l rl.rtJl JLel r3 4;!i , (a y) i.;")lK,-Jl c,ljl.r-)l ;. 9:t2.,-)

. a < 01,*eO : Tian-1 f; + r a\ a > 01".t:e e = fur--' *

71 ,e!$i :r-jisj -drSJ*Jl rl+'Jl 6 - 3 O.J.rtl

h:rsin0,a=tcos0

ct :,1i.:1 .1-t :r SL

t$.e a:AAtt;3{rl
'i t 

L- rl 5ljPojl !* &iirl
nls316Yb gSJ-Jl iJ.lJ

.?sJ-Jl:$.u 1.alaill
:sJ -q.aldJr;JjrrLl

,sFi a+ g.,a .,srr
\iJ{ . lsJ-Jl raJl LlIt
a*+;tjr &t,jrsyrLitUl
ru,ir tar* -Sr-rr r".U

.e:ltl

aLr3leJle! Ld Aull
i-.ij 0uli ,:ial-rl

i:t .:"-i q:i a, , is3
.-2a<0<2rtrzJ|;A

\-----______/

!(€1.{l!F.diar3) a+bt

6pJr e €\.1., r-t-c ,y ,js
: i,il!.Jl c.*i .>3i3 (Jll

z:2 + 3i(a

tfTE x 3.61

z:-3+

I

+{? 1}.T. :,

uS,;r r.ul a+,feitl 6J3r€ll

,s^ z = 4 * bd 14-pf t r*rf r:rro.Jlli LSal ;,g-lt

a*.2=r(cos0*fsin0)
, b = r sin 0. a = r cos 0, r = lzl = tf "4 A,

. a < 0 l,..ric, 0 : ?iur-t ! * 7t r a> 0 lrdi4 0 =Tan-r f;
b < 0 cjts l:! 0: - t, O, 0.:jts tll 0 : t ;tp, " =0 c.is rir r.i

a./'|Jt ..,),\LJt t!,_^i!t :ue*r
i;9.t a,k(l gt-i.:te-p3, J>B

y.Sll .r"uJl ;r .iir:Jl ii.S J "aj
t te &1J5"u .ir!,alr ;-,At,*

.iJlr.r"FJl >6"!n4;*t

(tA

+.+tf Ftiltt .:\>\.r(bf\

.#l 64lj .sb-r1.s!i,/t

dUt Jt A; ;r;12-,1T.53*"1 t1,J

. (17 68 - 1822) -rit7,1T .rrae,;

I -,pl3r.c;s arJla3, A5-l'*ll .rt.rc,'Jt 6-3 lirJ-rtl

t/29 =5.39
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2..r -rr rJ,*+J;'.*!,
:i:!ill iJJ..Jt .l'ti U U , t:rF*: 

I
.0i")\jr oL)lt-jl

,:l* +*
=la6)2 +8'z :rc

e=ran-I f;+r
: Tan-1 -f; + r =2.21

e: fun-'*
: fu^-tf
= 0.41

. liF 10(cos 2.21 + i sin 2.21) .? - 6 + 8f ruU q:J"ilt ;rr#Jl,i!i uJ

q=-5,b=8

a=4,b=t/j

A4!a;lt ilrlt
r(cos0+isin0)

;.:"-lr ,,r" i.r. 2;s
.2a Jvn sA . t cis 0

oJ. -6 + 8i J&Jl.-3
d{- 10cis2.21 JA:J I

rc:t/1ay4s2,
2.21:ra.-l-f

,;U t"" Jy r& ,f ,f k I
:i-tiJle_,41Jo

-2 + Si(a

tlra S.ZO(cos 1.95 + I sin 1.95)

6+zi (b

6-;; e .ZZlcos 0.32 + I sin 0.32)

,r'Jlj:" a

€z=+(cosf+isin$)
^- ]9 f ."rr.filt6#l

.+-,6Jlrr)L.

z + 2t/5t

4 + ^/-si 
(b

,:tlo\15

-

=!42+(v31.
t/r9 = 4.36

.Q.;,:4.36(cos0.41 + i sin 0.41) 44 + V5i r.r.JJ;-.L;11 ;r all op uJ

'A,.4AU67 3

::,,uijl ;rj,.al! o,! 6 J I ts S ;e t2
2.83(cos 3.93 + isin3.93) -2-2i (28 11.4(cos 0.66 + isin0.66) 9 +7i (2A

c,lil.r-)l e6 r,0 f+ Jt -:-t,,.!nl dt*Jl u! 4l.LiJ iJr" >..rJ i'J.il1 6r-"4J1 Jt r-l .:K".iJ

JLet.jljir c+;yt{Jl ;J,FJl JJ4^tiJl ; tAt Jo -:i* 15r":.u "[3a 
dl-*i LJ . (r, 0) ;.!;Jt

rl*Jr 0q;r/".H1 * Jr fe.rg+

?*i1t*'$t tJgett dtl. tglJt iy q{.J, r,ut ?Slaill tllt€tl d+i.i

:;rl{.rlt;1r,ajt* *g:,*@l 6$r jz:s(cosf +isin*) )J,Jl Ji
T ^- - ^ - -.1,. \t. a€uo^*s rJJr4.JJr.4l

. /:.4\ i-1";.1' .:,Lirr-)r ''c\ 6'r -'

.!ia; ,+U"Jt fiJl r":ri {rKJl ;;.-rjl *lc:-r-Jl Ll5J3

a-.barr;rrar, :(cosf + ;sinf)

rL.',*r.-*J'eirti:u =,fS- r(i)l
L - '-',r

ejlr-1-r- : * .1,

3V3 ?. ^/.z:+*ii,fz:3(cosf +tsin+) :.r-rJ +i.;r.(2Jr ;r*Jl .',r<i

u:"L6Jl ,Ja;l (3A, 58 ''r164' &.6;tJ

arSJ.rl rlsYt J$qi
J. r.rellEJFiis+

ai+Bl;JJdl U,
aiiJl+Jl;JJ"aJl eJ!

l+li.Jl -lytrJlJL&L
e-& e:ii ,TI - nspire

;Jt .Jr Jtt)b Calculate

fd ie#LiJl;JJ,-rlo.|

'O''t='

a=,sJ4jrrl&il-r+&.atlc,!.3lell 6il, i,l 72

,djtib!

5r
33r

2
T

2 - z\/si (rB -+**n (5A

fi
_2

ry-;oJf rt..rc,':tlg a*I.itl o!3t,rr!l 6 .r4tl 
1
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l3.Lr iJ a.r5Jr.tl rf.eltll.r.-xi
Lo1git>.9 tltgi sta*tJ

= 
r- ,-PV.:t4! ;;5 ;,,i + ,;ri.rr

. ;.r L all ; t AL.isll :l-rr'Y I

;.^i J"rE )t"qJ iJJ # S.lu.r'
.;^^L:ll ;rrdL uSy 4:lo

I Slsu-t qJ- Ji"-c-t ;:iJ j# 6 ltu.tt
.iSllrt-r-citd3c )t"y)

:|.r."'Yl,,y-r+ rl+:! ;JS J;-7 .)Urltl
.o.SrJl

.:.r'Jl ;jj-- rt+{ i-is .# g.rtt tt
.J>19

6,u -rt,,i fl
z(cosf+isinf).

s(cosf+isinf)
N,e r-: f cq"talte:*z.l1,*

'{-,6lJl;-,r*Jtl
10(cos n'+ i sin r), -10

6.2:..-SrJl :.r-lJ t",u-Jl6)-*AlU !Ull-.1brfbrl+*! tl11^7r?.lt ttrr.16ltrg..,;,;
F-:.k *;:;.sy't :t-re'!t ur*;-jll.;.tj:+;ptJt .r^*-r::+Jr ,Jt:r.,JnclyJtj,p,"+.Jl

: ;V t r";.tt Jo ; Jzll ; : +dt )r ;-S y 6, :.ts 1 ra a.-.a reLil

z z, z a.' + ).! O)'r$ {J6iI rrrdrr z F 2 = r r(gos 0, + I sin 0 ) . r 2(cos 0., + i stn 0 r)

rb,rls! = rtrz(cos 0rcos 02* icos 0rsin g2 * dsin g, cos 0r+ i2 sin0rstn02)

-l , i2.1ro9 ,a;o;-.ri i+!jJ rjrir &4++ = r{Z\(cos 0, cos 02 - sin 0, sin 02) + (i cos 0, sin 92 + f sin g, cos 02)]

tSJa trG iCtJ3b

g.}"+.:r rL": *g , gr...J I 4 EltLl

= rtrzl(cos 9rcos 0, - sin 0, sin dr) + I (cos 0, sin 02 * sin d, cos 0r)]

= rtrzlcos(0r + 02) + I sin(0, + 02)l

telr-Aj arl'.t:il ;Jr€tl gla rla>.ll tl.Lcil s.J*;

.blAtz2- r2(cos 0r+ I sin dr) (zr:rr(cos d, + I sin 0r) 6".sr-rr;gg
z7z2: rrr2lcos(q + e2, + i sin(01 + 02)l 

''J;;It 
a/J.

rrS0,z2{O*,?:}tcos(O1 - e) +isin(\r- 0r)l z*ztt;";*6
51 u*J-Jro3 L.,.nJr '.t. u^F ery

a,*l+Jl jd.U!ii*iJl ,l'r.9r;;Jt g"+,_rJt-F"Jt ::.aeUF t;Sy4-tls-p-t;oil L-i!

* k (.;Jair;r#rste z(..' $ + r sin+) .e(cosf +;sinf) eur+rl
.;JJl4Jl ;.rJ-r!Ll

2(."s + + ;'- f) . a(cos f, + ; si,,f)

= z(a)[cos (T.;) + 
' 'h (+ + +)]

: s(cos1F+;,i,,1lau 
)

.erLJJ 4:i)ttJt ;r-*Jt "4ri.r-)t3
al,Lz,ti)e-',t tk*#+;r-f)

='(*-,+)

.4\/t - 4i ^rK.JJt E ) At.,., (."" d, : ;"* 
I u* ff r, J,, *

,tt.rga 6it $ii

'oL 
r* j< +rq.rJli .rajt 4:, rre ri ,:!!L:rtrrJ"rjtsle ELJ|.q3irs(."'fr* I sin $),-t.sa +14.4si s(cosf +,sin+).s(cosf,+,s;f,) (4A

-n(cos ff + ; 
"in 

!t-),3.11 + 11.sei-6ft., + + r sin +) . 2(cos ? + ;,i., f) tce

.'tra<ll .J -ulJl .f ,..,.tJ ;.Sy'| :l,,lt i*i JL"r-t F aiF ,r-.2_rJt Lri,.j p-r;; L5

73 J,alj.i. ir-j:ij1:.SJF+J|rre'Jt 6-3gr.ptl

ruar+Jr itt rjr

Li..,rriL

;,$.Jl :. :rlF,3 F (}+Jijtr

CECD

.4cJEJl4*iJ

e,?*adl
I\J

e i'=u fJL* S-l;:};+Jriits -,),\LJ| 6",>V'.*Jl+!| ;rru.ataiitl &r.L:.t|
4s ;i-o" 4iJ #Jt1;* ,glt ,Jat-Jl.riJLrt -b ,-*,E,lJs t-€+d; re"ll:ur,

.ls?L'".y ijrlt; J,Jl.>t3L;CtJ +ah. ;)" JiA\ a5r>i c,G j ,=^Jl.+l

73 ,'rt.94J.r a*jtij a.6-l..Jt rt,rc'Jt G-3 orJ.ftf
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ad+laitf b3l-tt sLZJ:Statl .rl.rc,l|l ?.*3

r (6 - 3l ) O .53U Z @ ew c;S 5.1'50 V g:t*r 4! S z it : ui E'p.Jl iri 615 li! r I tr.-,;$

.E - l. ZtJtdl Jt"':-t itJqJlrt-dt JLe6;lilJ lrl*llir: r+ru

.;^J4all ;J,€Jl sir rJ, Lfs !51

150=150(cos0+lsin0)

6 - 3i -- 3V5 [cos(-0.46) + i sin(-0.46)]

r it
.IJ.-!tJl.L:EJ>

, = ,[@ +F = 1so, o = ran-l 
1$6 = o

, =l|V +@ = slE, e ='rn-l - 2 - -0.46

a.r-ilajrL.Jl

Zur zs15z^ -''

E = 150(cos 0 +i sin 0),
Z = 3y'5 lcos (-0.46) + i sin (-0.45)l

L

E

- 150 (cos 0 + t sin 0)

3V5 tcos(-0.46) *7 sin(-0'46)l

-19 {.or [0 - (-0.46)] + I sin [0 - (-0.46)]]
3Vs

1o V5(cos 0.46 + i sin 0.46)

.+rtiJl ir.djl J!JUl ;l- J;;,iylr

r = 10 VF (cos 0.46 + i sin 0.46)

a,Ldtg*&+*t (;

yu;'*.th elr2$)t9z$
ictLl ;+r+ !*rjis3 eL.J'6SJl

eJlF.Jb CllFjl +6t ftl!
-rr.s ti* lri.ii r;:r-ruut

Jlr!Jl -..lajiJ !lltLjl IISJ€J

oJ" JJ'j'..J |qrii t s .-6t"Jl,
ijlCl !,!. tr.e nlsL s-JLi

.sji|r J+jb sbr...rlj aJJFA.JIa.,iJr r+e

&+.di!L

t,z=
I_

t_

I_

I_

:iilaall;JJ"il

111'r.Jt :. .-:rt FJ3 rt'stJ

t". 7i -\ on'Y"r.:F'\-"

= 10 V5(o.eo + 0.44i)

:20.12 + 9.84i

.12 + 9.84 j) 6jL; rgJt ;"* .ri 6l

.1116l;.r 3i.aa.3

ki;L..r+rli.r*i18+ 6iltVl;.r-!c^ilS-e.l2OVai].gsz;1:.ra;11lricll5 l!! 'eb.J'aS 
(5

q"r6 (9.6 - 7.2i) a .+rK-Jl ;Jr"Jl uI'

{5y'1 )lrrril .3iuL-rf*r.Sltn",s;}ldLUt^-r-r'i+Jcslt :l'rr\t.5riuL-j"}.aJl :v1

-;.^lztl, aJl a)s' Jll rdl Ll:J':; Jl !r .lF .b,rlr+-r

.r!leo: oi;51 ,5jJl 6.l3Jl e-l qslt ,t"r"tit:.r- i;: Jt'-:-l lJK"!

. z . z er.;Jl J); ;,zz 431 :'1xl

s.)rrr+ z. z =r(cos 0 + i sin 0) ' r(cos 0+ i sin 0)

g.J;r -.ie z2 = r2lcos (0 + 0) + , sin (0 + 0)l

.Li...r:,rJ z2 =rz(cosae + isn20)

. zz . z .L.4 z3.r.aii .J113

s.Jeil+ z2 . z = r2(cos20 + isn20) ' r(cos 0 + i sin 0)

s.>alrr+4 z3 = r3lcos ee + 0\ + t sin (20 + 0)l

Lr .,rru z3 : 13 (cos 30 + i sin 30)

.n upa-;Jlur*i;3 t:.rJl ,,14J +ll ;jnl ra; drU!, 'Jfl :"r"Il 4rll 6iJl -L- ro ci E'!

-4:,5J.Jl rlelb -+l.ale.aJr o!3rst! 6 atraitl 7 4

,JpE J'e4'.!y .tS 1)! 'tb.J''{S
c.J53 e 100V erL--+\# 6jlt

,(44j)o.syL; ZWsV
;Jiujl (J' lrkJt au.q3'to

Jt"i-t +gt.d-tJl a1-41&
.E: l' Z cJrLJl

("-ra -*1(16+11,.9i)
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I *;Yl ,>Jl sle $i.,a+b irK--_,

+ft+1rr a+Jti3

,,1!e,!-. +. ti.* tle il bsj .AasJaaJt 49EJr sL. !S,r, t3& z = r (cos 0 + I sin 0) 6S riq

. zn : Ir(cos 0 + i sin 0))" = r"(cos n0 + i si'l. ilq)* ksla + sV-a;4.qri $
.*-,6-rJl ;)Al. i

-b48 - 648vti 
-"

+.l+tl Flr.lJ .f\>Uirf\
Jtd-l .r).tlJ Fq ,ttr.+5 f,,rrl:.i

.,i ' :r,ll-i,L o3-;: JrJl .ri\.Jl 'l -L.-Ylir-
6'.Jl Cr"+J r.el3o1: ip i-^'a -rLJ)

.n+rJtL*Al

0 = Tar-1' !

- -t 4r/g
= tan -l_

: Ian 'VJ

=a3

,:tlfla6z i
i/----=;

=y4.+(4!3)'
:\tr6+48 l

dll,rrirlr rlt *.rrL3

,bEir tu
G1754-r7(

-aJJJajJl,. i; e-dFs
nJLGJr o. Agsj ,eL;1.

3.29 . Doctuine of Chance

g!:6rr,'!1;!r1!, t
.itLctr,, ai+HJr a-,

er A:4[-li ajjiitl
i'- rre ;:i5 ltJ Jsrl

,a>0i"*,2-1+JJr
srj &J3tr6l4 s9
fUi oi (:,sj. jl olia )

.;6J..Jlrl&'rl

jetJ.Jr;jr;'i"q
.i..irqJriJr,.Jt * k: G + +r/-zt)u +:\ 

:

.i--uJl ;r.-rt .L" + + +r,/-g; -5r :\iri l

q=a,b=4\/t

J.+ajti : 8

, , ^^ti:. 6lcos; + t Sln tlrr 4 + 4VJ, )-La! a..brJl 6r.4Jl .JJ5s\ c Jt=

.L:LJI ;;Jl :11) rrily,-:;,rLj J".el .j1tr

zi-te",,;r+ar, (4 + 4\/ii\6 = lS(.or4 + iri"4)l'
L \ t tt)

. t ,-, 1

= 8' 
lcos 

6 (t) + i '- 6 (.i)]

: 2621,44(cos 2n + I sin 2n)

:262144(I + 0i)

= 262144

.(4 + 4\/5il6 = 262144,;1 tsl

.rr da;r$isr3
i;rLd.rJl ;r.xjt ar j..t, ;\* k,Cgr.:Jr .qjl

-s2768 + 32768\/si (2\/5 - 2i)8 (68 -8 - 8/-3i (1 + f344 (6A :

,V-!l rdi-r.4, -4 L$;^aiJl rl&'!l lU; *; ,-r)i, xa = 256 ai:i*^ll -r-r,
( x : 4, -4 )r o** 3-Sv : r- J y : x4 - 256 ilrL.Ll r3hJl dul

.;J y J-:,;=i.A-;-l-;.J:LJ| ojal crli ;-511 :l-EVl ltli J L!
;r-:SJ l3;4 n : ja j )c uas uJlJ (rr"Jl s, i.:-L!l iirtjjl ir,-: l4L c.*._r:

xa : 256 il:L.lj oJS: UJ e{s;l rl.rrrllirln+=..r n i-)-.rJl ;.:Jdl
.r.e ,;JJ:i*:t-r+ 31 Jr)- -*r\ xa - 256 : O ;rro|t rt G<r s:Jl

. 4, -4, 4i , -4iollj;.Jrr:-rc,f'! *:1 .;.. . irJl 6jLa ) J7 r-re ,Sl J.;fs*;; r 4 n 4st*g (lLe J<j,J
. I 
j-(a3 r. . . ar L1 2 s 4 apl j q:K J-er. ;i)ti3 .,_t !.;r;

Jsbsr A{Jai_g arSFJt:rslt 6-3 s/_rJtt

,3rpr irt&

l^J,,',:lL

aji[.Jr 'Jr F.a u+Ji+
Lj "'i-tL

I

g
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.iJ)l L"4Jl JLJ:--{ Sl*-, ^rJb J*-:J.,i tS..i:r-r-;r;513j- 6.*:ler)-r

qsl--L,t:cs tk: n - 1 t"-ur -dll u<..r 4ti U (i<Jl k fJ g.+J d^Jt .jr Jt '*l LLr-r

?-a$;rJl_yitSll

:ua.E;*eJt a"o3iJt-pi^lt Ja n, r (cos 0 + i sin 0) 9,S_,;c.ttrerf gp .r e;3* 6.* r+ g;*

k=0,1,2, ...,n -7ge

: il:l*Jl *! li1 tJ,rlr.*.lL ry 
jJt i-u;,* \i- xl,n : t)l k

k = 0 k& !r s;rr Lrri! bua- sa, 9-#" = | + Zn

, = I e4l\ r_4\'z = 4tfi, o ='fan-1 I * " = T

-4 - 4i -S tJl r.rJ.l e.et,Jl,;3jrJl .q11

.a*})l;-,.d\ JE -4 - 4t.51 :iri

-4 - 4i = 4V2(cos ? + t sin ?J
."""!rJl ,:.t+lJ A^zJl -51 .iilJ

,!.t+tf Fliltt e,\>Uirf\

+l.rL, .rLora Lal:;rrf t -yitall lJrlr.
1 
j-a .54- A -V\ ;iL;Jl rJi+Jl

0.87
1 1')

+

_2 _);. < ^ll

-0.56 + 1.10i,

-0.19 - 7.22i,

1.10 - 0.56'

| -Le=:f,n=4,r4=A!214

.uh

-tl *+zxn $+zt"\
(aV2)+ 

\cos 
i n- + t sin -: 4 i

: {6t 1.., (i*.T) +'sin (i} . +)]
.k:0,1,,2,3 uof ..:rtJl )ijrl :1a..)

{/5r [.", (+. +) + r "i" (l;. +)]
= Vt (..' s + ; sin lf) = 0.86 + 1..28i

vez 1."' (+ - {l) + ;'- (l;. +)]
= Vt (.""# + r sint#) = _r.28 + o.B6i

vsz [.o, (+. ?) + ;'i'.' (ff - ?)]
: :h2 (,""+' + t sin ?) = -0.86 - 1.28i

@ [."" (+. ?) * ;'i" (ff . +)]
: :E (,."+- + , sin ?) = 7.28 - 0.86i

:c.JlJJi+Jrtu k:0

.,19'l t ,;'^t t

k=l

jliJl lisJl

k=2

JUJrJi.Jr

k=3

0.86+1.28i,-1.28+ 0.86t,-0.86 -7.28i,7.28-0.86i4-4-4i:'t lJ.""Ul .r-rr:Jl

,.t4ab/.&i;

.8:.r-U a"-"*Jl ;Ji-!l r+-ri (78 .2 + 2i rr)) ;---*Jl JJi+Jl r-Ji (7A

2, -L + t/i i, -t - t/5 i \37 + 0.37i, -1. + i, -0.37 - L.37 i

L,S. JEJ|rls'tbl++.a]ls,l+lsll 6dl€itl 76

.)J*U {..tGJlr3jJl .q3i

?r(rtf rt.rc'Jl3 e,.ytdJtol"Sl.s!l 6 dr4tl 76
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+.I+lf Fldt o\a\Iirf\
.tt tJ J.Llt zfig'tlt gil{l

-ul3 .:.LJJ 4Jll Jrj+U .=f r-6jl J*dJl
,S 4l up ;;> r)l e -;lt,* l.llr g!
o"fi) Lttt!1.J.6 Ja"j..:=,- c,-,.Sll
.r,i.ri-E-! .EJ* n.J *- &

.t-iil.r 1 j,r .r--l3Jl _,13j>

,l t&L:^i cIir s5! l,iLiJll-ej;Jt Jr "*)t ;L-lJl aulU<":
(J! t^ur-riJt briilJji-lt ,rp ,J.jla-Jt .fi:Jt .i tJ rjl.r-)l .g.e*Jl

t+, ,p,-ri.r;,r.ia jn,$ilt ;rr-tl Jl Up lili .;jl, c]' iar 7 JUJI

*b r-ejJr ;- ouL""Jt ,ii tJ .;j$ )J -;ua: ,p,:.ti_F 1.54.:J Lit^;"

.f 4:t--'! i;Jt 
'.J 

r+ crUJl jylJ a-:;: clJle (LrL-r r)iuJl

J**jEli ca--\iSla)Je)\ub1|,l:5r;^t,1 :uU.jy'l ;3.i^Jl :ta.i!,&irLJl c,)l^Jl .gr>1 er.r>;

,-9j*Jl ,f.:; g," ++,LJl ;il-rJl ]D -;"a. J* *::-l-2J1 .rF".r!, (ri,LJl ;JtJl -j U;i L5J .r :1. Jo
.;r- Jll6 jlt J' e.ul9 r.r,ll:.;jJl.rrj+jl d!, UJ |;lJ>)t (J ":Jt s,

.rrl3 JrlrlJ 7 l'U'tll _y.l*ll

.r'tr rr-lJ $dt rj-qJt .qel

.i-LAt;.)r4Jl Je 1 -5t :iJi

,=^/r'ao'=r,0=ran-lf=0 1:1. (cos0 + lsin0)

.*L:JtJJj.-u ii--Jl -:5t .d-)tJ

=."t? + isinf

. 1:.r-u J31t,.r.;Jl rte-i) k = O;:1 o":tl
(0)n (0)zrK=U cos 4 +tSml-

:cos0+lsin0=1

&l.Jr riJt * Jl i au!, ljut ri.Jl i*,t+*,! J<-r . I J^ )+ J5 o,r..a",ti -u-)

Jif I JfiJ I

.iBr,fajl

eibJrJf+Jl

q)U I J:rrJ I

eUlJ:sJ I

aFsrJi-Jl

,/, "/,2 2-'

cos0+fsin0=1

.-r-lj:-r*lJ i*t.rJt Jrj^Jt ,r-Ji (BB

!t3n_l -o;Ja:3 Z{yf l rl+'Jt 6 - 3 gr{Atl

,rt-gzOt@j g.^-:if:1:15

e = o,n = s,,* =1i - 1 1(.or!-t# + tsin!l#)

0.3090

-0.8090

-0.8090
tQ";: o.sooo

T,

+ 0.9577i,

+ 0.5878i,

- u.56/6t,

- 0.9s77i

rsr lJjjiJlr:t.l1
JJbJ, o9q gsy
_t

.rt *jGvl,z.f

d'f &xr:r.rra*
sb dFtl1rHllldii

.*.-lr,r'rt,

:;.I!i.Jl rfajl :!L

&!'rJLJr

, A.\/r.. \/, \/,t,z +t,,i,-i+;i,-1,

cosf+fsinf=;
.orf+tsin+:-

cos?r+isin?r:-1

.orf +;sinf : -;
a- 1* ,/, "/;cosf +isin n =t-+t

.:. vz vL. - ,, -a-r, " - " t,+l:l^Ui^;LJl ,9jJlzz
..yri JS-:J| C e*:, *t^s

,6 ^/;cos*+isin*:*+#,
+422

A . ^/r.2 2'
,,-I**,,,

1 ^/3.2 2'

"1.r/s.,r,t+ 2 t,\)

r,\/t. -__+_t _l2'
| \/i.
2 2''
1 \/5._ _ _t2 2'

.orf+;sinf :-+-+,

77
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z)A\e k f .;-h$ti)."At J,';! t-,1s / gurr ,r31
c!t")l Jp,J' p;l (18-27 (1,5!r:fu4rl) :4:rrqJl

o(cosf + t sin+) . +(cosf, + i sinf,) (ra

5(cos 135' + I sin 135"). 2(cos45' + i sin45') (tg

,k"'* + ;'-f) + ]{.o, n + isin n) (20

2(cos 90' + I sin 90'). 2(cos 270" + i sin 270") (2r

e(cosf, + i si"f)+ +(cosf + t sin+) (22

4(.osT + r srnf) + z(cosf + ; s-f) er

](cos OO' + i sin 60') . 6(cos 150' + i sin 150') (24

u(-'T + t sin+) + z(cosf, + i sin f,) (zs

5 (cos 180' + i sin 180'). 2 (cos 135' + t sin 135') (26

i(*'t + t sin+) - 3(cosf + 
'; 
sinf) (zz

(6 Jtr, ) : lirKiJ I z 4AU. ae p 1,;! t* .1St gUlt .q3l

4096 (2 + 2{ti)6 (28

zso 
[+(cos ] + ; sin ])]n tzs

-0.03 - 0.07i (2 + 3t)-2 (to

-re [z(cos f, + I sin f,)]4 trr

9"* q =.*.c,t>|l)U 
;JKr .l dL j^*- 'F:-j (12

.Ha9 ..u:i;"," ro t-5 i^-E:, i*t.u Jt(;i;r i -5" *-S
x6 - r: o aJ:LJl JIl- J*"i r-u-Jl o,s3t d

Jt<jtil .ii -r-i.r. s 3 : qs!.$l 6 ";*Jl ri
rrwl -Fl (7Jlr,) .+lJJl

@
:;iltaJl 4:*:i b. 11, ,,-S St ,g5*St ; j\* t-tt SS 

j*

,r!t J.-:JJ.rtt?)lFl ,tl (l'6 (r Jtrr)

=5.66 z=4+4i (1

=3;16 z=-3+i (2

=7.2'1, z: -4 - 6i (t

=5.39 z:2 - 5i (4

=8.60 z=-7+5i(5

=8.25 z:8 - 2i (6

(z=70+ l5tIyJtC---sI';;iJl ;Fl ;*: '&rta;t Q
(r Jb.) .(N) tlLi;Jl"u .fr" ,f ,yut c-*

.r!Ul ,bjl (a .+y'| 6-{t € ^r"^s " Ss lu

:Ja aalaJl' 18'03 N *F."o...1' .t rl:, .r-U.a, r+Ji (b
56.3f irlrt

(2 Ju") :efLijl ir.rtti ;i, t* J I tJ.',f ,y k
r:,1d1 ,ajl (8-15

4+4i (8

-2+i (e

4 - \/ri (o

2-2i (1r

4+5i (r2

-1 - V-3r (tI

d#S:tf F 13Eitl {/
f# c.'" .rs"UlJ t -sg it-'!t ,j""-:-t

'''')\'LJl

r;)udl.j^ J;i J'rq-Jt J,"-:-l d
-* -r)\!lj 4J'Jl .rt=-l3Jl ;"*l

'f+t'-Jt*'

Z'li-t*t !,e.t erjii
ei :: J|.,,)\lJl CU,=," sdaitt $ifu4tl
Uo +k-i C -J e ,rl;:t dtJlt<*

.,J"-,Jt

,32 Jl3)l )> .t:e A:6l'i rltati

,FL- J- -r:c.ji-,)-ulii
6rAl,-*; ! lJli .ilL,5e;1

,jA-:Jl eA;.i-ll?\
:)u^i.Jt"

^-i z^E,j) 2-5z ' j>JJ ( -\z- ) J;Jr 
I' 2'etu

'i:'l+b!

2

(10,1s)

4 8 12 ol

aVZ(cosf, + ls*f,) to

VF (.os 2.68 + I sin 2.68) (9

3{1 @os -0.34 + I sin -0.3a) (10

z t/1(c"sT * isi,,' f) tr I

V+r (.or 0.90 + I sin 0.90) (12

z (.o' f * I sin T) ttt

t,|+$i,-i**r,-1., (t2

e.,-rd\* k€,u@t.sf-)t ai;L-*.-Syt* SS is
.)!t?)l JA.p:l (14-17 (tJL:-) :ry.2|{.tJl

+(cos{+;sinf) (r+

(."'++tsin+) (r5

,(-'T + ; sin f) trs

t (cos eao' + i sin 360') (17

1l<:ejlrl+'*tgiglaalro!3lefr Sstra'ltl 7a

aljsltl
--_- ^;id.+e,t;-ar 

ct-37 , l-tJler3r @
51-64,48tgtjtl-47 L.tJl j"-) eDYJ

---38-6ti* I-rJi;r @

(7a

1 VJ.'l Vr; t

2 2"2 2-

aF>"Jl rt.rc'Jtg l.{a;tt crt*r3l.s}tl 6 ('|J4itl 78
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e* ,f (z) = z2 tt,!: J\; ,y o\rS e; rr- Jttt tj^ _j
'zo : 0'8 + 0'5 i

, z1 : fGs) t-7 c 21, 22, Zs, 24, zr,-*l (a

.\j*1 ,22: fQ)

...SrJf .SrJl ,l ,-t",.1Sp tb

.etuJl laJt -i, ((

or3j--r.-i;o(-1-t) ji c.^l'llJzJrJt :.rJl .t-ri 1++

_jrl-€Jl ,ltl .d;jrt!l;*trt .-)ri+ r+Ji (.: ,;"etrl

:;,iliJl .rljrJl ;*.a Jt",.:-t i:i-)l .!)rltJl i,, 
jt5 F

_i"rc1/jl (45-47

x3:i (45

xa = 81i (46

x3+I:i (47

a"* g-!-r r*i;"..p J.*! , il*;11 , :*.is1 
149

* J*., tt se' +urei -1.-.a (- f . + ,) 
'

tiy 41 $ i*i ;L !! Jy,,1_e . cos f + ; sin f .r+)r

_-l"r.6jl jEjl eq;l-,'i.st -*aet !L-{.i..t; iliJt J"

tge ,21 ,U:1 6=.a)t ;" 
'1S 

.rU ;J^.ll ,9j*Jl "u3l , il
.13j*jl .-to aJ.gjJl Jll rJ,Jl j? ,-i (:::L:ll lr.ejl lrle

J!q)l_:*l rLjt (49, 50

r dlt-rL>l

3.77 +3.92 j, 7.37 +3.12 j (v8,a

(70.48+7.04i)Q (58b

12.63(cos 0.59 + 7 sin 0.59)f) (J8c

-4; 7 * i, -I + i, -1 - i, 7 - i (44

/l I. vT I

2 +;t'-i-r)i'-i(as
2.77 + 1.75i, -7.15 + 2.77i, (46

^---2./ / - t.l5i, l.t5 _ 2.77i

0.79 + 0.79i, - 1.08 + 0.29i, (47

0.29 _ 7.08i

-r*ipU -r;J rL(* f ralir-! (+8

6 ) -d\ J!:sll .:.rJ l j,y^:
.:rtj Jt""^:-l +" lJ tL;6 -{-LA\

...*i;Jl sll .rL-J yrly l:

79 J.al3si ar_!ai9 a-,sJ,.Jr :r*yr G - 3 cy1art

(4s

,l- t:-o ito;tt Oa:St

79 ,Ftg.*. ar-JJatJ ZlSJFdtrt.rc'*t 6-3 g.J.fJl

:;i, t- JS j :Sy'l $.lJ iJlaJt r.ej-Jt g.+
.i!q)t ,;^t ,hjl (li, i4 (7,8 !fl.

l:-trJ-l L-l-uJl;3jJl

q\E - Si tJ-JJ aurtJt -,:.re-Jl

-7 + 2i,7 - 2i - 3 - 4l:-r.1J...:_Jl _,.i-raJl

l- 1 ...r-l-e :-r._l_J ...*,Jl _,;_r:Jl

+1, + i ..i-ly r_r.JJ o""Ul _,:-r+Jl

* il :- -* tutr.6 ;rjlr,t 71 t\ a rr* .!i, ru.raS

'.eJt +p *;r,S(cos 0.9 + i sin 0.9)A ;rLJt Jllt
.8(cos 0.4 + i sin 0.4)O ;JtJt;jujl lJ. i-!l

Fr.drtJ(a-c- - 
+rt-<,rjf ;Jr,JtJ! ;:i.iLJt ir".rFt.r JS l? t^

.;rjlJt -l;-Inl aeLJt :tae) ra 1lr j;"a-Ut C"+l (b

.i+iJtr-,At J!.,KJt a;yt.Jt Jj; (c

r,!1.)r-;*l ,L;r (59-+2 :;!r- k:ratJ.v.
(1-i)(4+4i)

(3+4(3-r)

(3-i)(4+i)

(-6+sr(2-30

JKj" rF l^; j" jr<l s--ua JK-i .:,!r.*<Jr , nb-Jg{S
."uri.5:i; LJ ciaiL: eL-t ; oir,.:r

r!+)l ,;*1" 
"tr|
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w
^,^o::,1?,!|V"'*

\8, -2, Sr,\/n e

(-8, -2, s), Vros c

<8,-2,s),V1oe o

(-r,+) ;La.l J-ar"Jr t (63

c s/o.r\u;Jr ,\'41

3.97 A

4.97 B
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'dJhbl
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i sin(2.r294)l

4.359(cos 3.55 + I sin 3.55) (5a

z (cos f + I sin f) tru
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15 *l*F2 ' ';Li (42

1, + i\E @5
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&titCJl r".3tJ.; dL..isl

dliJl, gJ'.+.rl E#'B
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A!t*.Jl aJbrl-, Z+U!l lrlJl l+k3

:;r1r L. q$ J5 ./t*J .rtrtct ./l'et J'er'l

lgxk'-6r+3) (a

Iim (x2 - 6r+ 3) = lim12 - lim 6r + lim 3
r+4 ' ' r-4 x+4 x+4

= /lim x\z - 6. lim r + lim 3
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:t=Jtrs;U )t-e .13+ gtj ti!-LJt di,Jdjt Jt ,.:-t ;! f* .ig JS *r
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a+ki.)ft Jl Jj.e rg.b.ll ilt.,1$S cttgr n!l$

r,rF r r9s;.,;15 ur: p(x) : anxn + ... * ap + 40 rnts lll
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a;ki:f t+ll dj.cdfbkitl crLsr

J13: .rt_ta: )t-.,-j 4i5'#" S S0rt
.oo- (oo r,. -rll)l.U.9 >3-tall ell
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., -b,:t\-.*. ^ -i.iUlA-HlJt r-l A.gr
' .;tua Jy rr-,;tJ iTI-nspire

cl,.il.lilti3f rL21!

fj .f-a*Jl r[- rt+*l ;-n,<, ./Xbl j3
.l- ;F JL"-d-t ;rt<"ldre 

f<J't-t
.aJlr,r:;,. J." rtae) i_.;:*Jl

a.j)Jf rt3ntf
TI-nspire +!ll4*l*Jl .

n(rFk-2P.r l' fu.

3,21

I

.Qe ,Lj-] )s t:e ;e;St Ji- F j! r;/te

Jl.,Jl CJiiut crx+":Jl jlilgJ*rr
.l.b; .-j i;; )ctes.;: .ts "# :4

".(.Jt 
.r nr<i ,qJl:.Jl *lrJl J!rHLly

.rJt :Jl sl',|Jl ;F&J"r

gll,zlt t^"t r

.(3, 2) iLill .ts y = (x - 2)3 + f ;lt.rJl .r=:. ,f- ,j;

)tJl ibtall ,[,:*l d cfr Sy : @ - 2)3 + 1.J;:i | ;Jit i
.x : 2, x : 4t,t:c y : (x _ 2)3 + I ;-;-

.4. < ,L- ^-Ltijl L

u = G - 2)3 + L.;^:- Nt 
i::t'; 

26r,a'

.3.25J_.!.lalrl t"

! = (x - 2)3 + r i:-;^1 ttrf::fi: tti'.'
.3.04 .grLn ittiJt J*

139l.rir diLegc+r e,3 d.rtt
,i.;1>U.:Le_e."*. .,l 9>tLll p_l

fr"ll :-Ut 3 cirl-,1JiJl c:U:. o."!-.,

.5, 6 j="-r^:Jldl.:; J:I*JJ -bt-l.:Jl JL.5!

F v>UrJt+!l t+ir.ri
.l-4 r,;1.:ll

gir-JS:tl 1cI-Jlii f g,
rrUil.9.t" FF t a ;^-*.J1 J*,:-l

i:;ul ;.-tJl JL,:-y -,),tul
iL;; .sp i.lb.f- r,,ra:J iTl-nspire

.;tL_

.fj'+.tf dll ot+///^ell ot
t,ll,tl

-t^e i.Jl: .;-;. u,l* J." t1jr:."J .

o,<i 94ta:Jt ell; -r:-c i.llJt ;.tij
ij2iJl etlj -r= +llJt;r Jr*J ttJt*

,&qb!
:i5*;,t2J (5

,_r" eUJt eV: Ltt.:ypt |.l5
.btiJl ,J!, ..r"*Jt ,* ,(a, b) iL]:

;*-,"X,.LJl A .-5'6 -51=*
.(a, b) aL;il\ t*

d-L-JlJ* rtael:45^" a,b-J (6

.;.ta,Jl dlx -r-p i.J1.!1 ci-dJ

.(3, 2) ;ti:Jt Jy aai,t:e etp e c;\ 4,t; S 5", +:1 4 6rrat

P J4,r!i ljJ t 3 :.rJl ;," ;si -;;, 
"UUtt 

.1- ,l!i .(3, 2) aLllt Jy .At J* ,,o;; t S
.L-j;3 IG,2)zLilt.t:c y: (x -2)3 + I

r rj.r-.fLri

:iU&JliL.a:lt "r;l;! t-;tt, J5,r,*.".1- ri;
_6y:@+r)2,(_4,9) (r

1 a = 4xa - x2, 10.s, o1 1t

.rr$l -,lijl (5, 6 C3tiitl dlt'
..r-ll -lr (a, b) atL,, eL;; y ilLall ltn eF U_ur all: .:.* pEJ .:_r,.: t, .; ,Jlt (5

.a"tr it!* ;ti.; -ur .:,* rF LLnl i.JJt )te.i! dK"i ."J -+,!,i,.i (6

149 dJJ.JtJi, :Lntsllr..taltdlg g-3lflJig-l

1.2 y = x3 - 5, 12,21 1z

0.s A: JV, (1,1) (4

,i{rFF_,)}., i' l/dq - J.ows I 3\ r*n

zWA,

49 cjai4jld1-c ,at'lHJt zt'.l*JtdLu S-3 lt|.tS:lll
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(3) llstJl

A4q'aAIf a.c,JrrrJlg g$l
Tangent Lines and VelocitY

!r{tlC

ilJ;; d,ril .12;l *g a:cr- erlr .15000ft 1tf.;l ;" *llJlji.ii t"-tj,

:!:j)l j crr- r.:j, ,;r;r11 4.il"Jl &Li * tUJl tl e
:.{d.Jl i'll J l S-rU.t:' i c 2500 ft fl,iJl .t-r .At" e4 G-

lj-o.:l-ra3 r-LL+Jl pL; to-r- fr+ Jl *{".:Jl &ll .rr3 ,qsil
J"r.. 4t rg j)l aIa 6a; Uts

:.Lr ,";, ill: *+r ;i JJ:J bl7-4 o.JJl .,! c-"1,j rdlUlgJl
iJl.rJlr;: o)r3 L-9 -l- 69a: ,* ,si\ J!',La a" .;o.
ill..r.l.J .t:i a".;!Jt .:,)$Jt / *tiJ| JLr-t;P *laL;Jt*

,P s r1'^A+r, (r, r j iua:lu r 
jr, .^U, 6-i;r {tAt 5 y = x2

t;u;u 6tjri j;Ji puJt,ri .r+;, (1. 1, 1*27) tl,12, +1 tl, (3, 9)

+U>Lr.'e

(2) ds,nrl (1) llsrJl

rfut!g!
oJ-6.t -3;..t41a-p

.Cl'LatI JLn-!r.i:Jl

€d*ifu
rra-rrr {gr;;ii*i '

Jj. l+t t J*A 
-4JlJ

u,te J!, t t-if Zlaai

JUi J.i. aJlrf lojai4

ff"-3;.fr fcr*ll i;i '
krtJlj Z42iaJr

.r+tii!l k+i.Jl

**i3J**J-r!
g*LeCl

tangent line

*rartrrjr:irr;di
instantaneous rate of

change

rjJ-.Jt , r...r

difference quotient

uirljl aaa: Jl ?...J1

instantaneous velocity
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*i;rt J+tJitl
8-5 ir.Jdtt dte [.

Jt".:-t rllJl .r).i^" !-r, ,teq!

.*nr
8-5 g,/-r.!l

J:r ilUJ,rt*lJl ;a:lt Jj- rta{
aJl.tJl ,r:*^".J"t " "F 

-.rL,p., ilzii

.:L;.Jl ell "us,

i-€d.Jl iL-tJl Aell :t41!

.;rE*.lJl;-#.Jl b-ll:
8-5 og+tlt .tr.l lc

&ll:t4! j t.rli::JlJt .:-l

iir-jrill afil
. "f 131J" 6 j3 6A j --,),l,ul J! ?U

, jl.*t

1f,i1f J:-i,5jJl .r::Jl J.* l"

e J" UJI €$l5ai"a3y*l!^Jl
f ;,lliJr

.Jeg

.r+ 
1UjyYt 

iJb,r.**J .)-t*1 6-tll L

f ljr a.*- diJl L"j f ;.lLJl Ci
ciILJl C-, 

rn $i .,r:t'Jl .[- .:1.:;

.rJJ({ &*b3.1/tJ.t-'..r!i

liJ.6;;Jl .ir .'l,r:i.Jl J:J CruJl J:,.. {ra'i2,t:t1 , ev$ .jL}r a-a;at itt i."Lls 4.;l }-!
o.lgJLeJp;Lrli(.)el (3)J<Jl g,tJar+itbC,t;:jl '-L::kidr6+)tJ ejtlt -z;;g4tr
s:*:Jl &" .:i:Jl lj^ J:",J:-J . r.L:Jl iLii -i- or.i ) c<JJ .s:*:Jl e C;tq eji,'#

-". JlU,.)l U<^1 r;!i (x,/(r)):Lr-rl r:' cidJ tJ"UJt ,[,. -eFr
J*Jl .,i u (r + h, f (x + h)) j (x, f (x)) :*ttt )Ul C;uJl J-

:i/U pUlt J." il:S;(- c,e r.l1la.Jl

f (x + h) - f (x) f (x + h) - f (x)
m=- (x+h)-x h

.JlJl i-. I ii-4jl,ii;Ar
r^"r c1r.rl t 15 g1 t (x, f(x)) iL;!t A @ + h, f (x +h)) a-L;Jl c-ll LJ-*

.9o-ecyLJl .f-uL-L5.:liJ t(x,f(x))itaJl -ur.r:*Jl ,yt*,r:;+*tdlJlt,j4Jlb"h
.h+}vt:c *ulr J" ql+ 4;i sle iLrJl Jll;.r:r illJ,rEaJJl;rJl J,#

eE Jtl-1;;i;tld"b:

,(*,f (x)) ila.ai.tt .r.icltust+.JtS*,9@,f(x)) a!::tl Jj. / urut.ti^ut;;rt;i

.rr3ry3r \tgJ ! s3sr 31 .l;la, * = lt*W a+4J1, sla.-i-i

'J

(153) gr,p,Jr:'ll g49.i .( I 53 ) sra ,F*L:J I ggii .( | 55 ) u- rprJeil I gjri o

(20) gr .

6r :-.&JlJ c,tilCJl 8 dLa.all
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Crt.rt .cJf

;.i-.r' Jt^,:-l tJ{ bq,t,2 .3yti,.Jl

.p J".rin) t.rb"lJl r;uJl J-r^"

t"<i..lrt- rt+:) -.ri ciJs;La.u.e aJl:

M q\.r--c ill-: ,-;d' ,b -,L* r,
"J,L* J- ,t".,-l JYt g,. dJij .nJ-c

. ;.Ldl eLti -i:r,r:*.Jl

elr-JSitt pgE:tt S.
Jn "el+ u" ;i,;" st*-r.lj J*r:-l
-,)tLJlf# 15g i," &'{iJ eJU" Js

.f-aU.JJ

y= x2+1,;.-" r.L. ,b +:1
4 .(2,5) al.i:Jl"u-p

!=x2+2xPbil>L".r-3i
m :2x * 2 .$s. aL;; 6\ t-e

;:JlJ.i- a;.'+: &t'vvil
.;*- u.V. J-.U i.t.ij.u.c.rl;JJl

Jt^.:-l JQJ .LLjll tlb..u-e ijlJl

.J-L"".JJ il:L, rl,n) l*, ll oi^

.* AL)t,5i .r-r .r::Jl

+a+ll Fldt 6\>\rbf\
ijlJl cr.LJt Cla<,ti",,r^ ijl4t .tl

st't4-Lk-Y3 .J"ii 
"r.kJl 

aL;;.s:.o

"r\ -P;. ;* r"t-Jl3 ..gr-i

g!a1 Oi dr5.Jl J" 4ji U .crH"Jl

.6;1y6l.r,r:-Jl

;!li.J | :O |lJ b. :r$ I ad rJ | :uk:j, oLkj! gj.+.J t.".jr. .

.dt ah;i r:e G-;a."b J." r{.") sL'=lJl J:i:Jl J-[*" p;+* Jt"*t et<",-

d*le z :r -U,e d^iA.)Jt

. (l,l)ihill tsy = x2 jetn u.ln .b +t\
.. f(x + h) - f(x)

^ 
: i\-- n-

.. f(l + h) - f(r)
-llm-i=o h

,. (7+h)z-72=iT r'

,. 1+2h+h2-1:,tS 
l,

,. h(2 + h)=iS r,

=lim(2+h)l1+0 '

sHlJdJlJ.satu

r=l

f(l+ hl = {r + hlz , 1{r) =t2

*li'.lr1;{or,luLi
J*, ajkr gt4 e

ef"tal t r.+i*": t

larjr'll.it ,,t+0 l,&
rt*!r.+ a+Cqjt

giieijb, &bldayl
.\U@te:a- h oa<Sl

&*.+ltr

h J.71",.2t1,

.2 * (l,l);Ltllr:ey=x2 j,'*rE;ie\
d!{f {1. d,ir.i

:6tL^Jl i^La:llr;r;11 t* *:*..,.1S r-t " r[" -r+ll

-4 y : x2 + 4, (-2,8) (rB 6 y : x2, (3,9) (lA

{l
i

.*(x,f(x)) iUi;.51r:c.:';Jl ,.t- 
"|-J 

iJ:L. il4-iy st-Xt ;:Jt J-h: ii# JL&t .:L<".r Ls

4b 2r ". €i Jj.c, ujr.j.Jt &

.e;c aLz ,1;1 * y : f, ;-- Sn ArL, .q5l

sliJilJtJiIJlJs:.i.- m

l(x+h)=-:-, t(x)=: ln' r+h ' I

,. f{x + hl - f(.r)
h+0 n

,. t+t -;

fi+O h

-4h
.L/. r:rlFi, L /rleFirri..Sjle4+?

LJ, .rilL

g. Jrdl FJ, tt qb 1 ! .:tL

;!lr.J | :d1J19, ;6|'ll U UJ| :bklj. nLkjll :-,":Jl-, eJF*.J| !r.jL6

151 1da:ojtr^.rbg.tsJt 8-3opJJl

t pt = - 4 * * e. fe\ ;hz si -ur .:-Jr J1., 
ji .5ir'' 

,.^Jr K.,r ,i .ia o LJ

a,.4A;.rAZrj
:$,L;t;61 v ;\Li ijlr Js cr:-.:.. Jd ilrL" -rall

m=3x2 y:x3 (28 m:Lx-4 !=x2-4x+2(2A

,. x(x + ,)m: llm-
h+O n

.- -4hm:llrl].--:--?
h-0 xh\x + h)

', _4m : nm.--:--
h-0 xz + xh

I
fr--"' 

x2 + x(0)

-4
x-

51 ?.Cd.cJt a-.-"sbg*k<Jl 8-3 og-f.rll
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Jj!.A."r|.-+J+*Jl  L-Jill 'orJlol+a4p1-4.)")lJtcJJ 
'ZglArfrtaa{r'ta.e.,pJt

Jr -.:--l {ll--r.AtJl d.ltiCdJg-.e-Jt r;r^:-t ,5ift,rJt*i'+till i3{ .ll i-*!JX;;r.rLi-)t
,i ,ut:tt"g;t *# dlrlJ ;.-/l 6ru,yu ..l"i)l iiLr!,4-F:Jl i-t-J:Jl ir;l et-J k.;t uirul

.#-ttlri-;Hl .t rl ;uiilLJl ;rt-i)ll"i .sl"'!l

ag.;irft ?.Juti.*tt a.c'JsJl

?""" e,"+! A<+ioJl il.-t.Jl acJgJ I blb , flt) ba! e iJb d.ia9r ej,.r:r 6,"; gs3r OLci tit
t t' r .g.J^)S olla baa4ryJt6t:;st e

, :--Y'Efa) - fla-l-fla)
av8 ljjJldlii:Jl b-a

a.6+;.rt:r ,Jt.ti:t if

.eett J* A3el'-LiirJlj cJt !t iitJl f(t\ = -1.3t2 * 12f il:t Jl ,ti; ,g;-;;
9ilJl d,.r i,, iiLLll3 i;Ull;.rtJlg1 r+*JliL-3Jl ur-ln
.a:2,b:3jtlt.uo,tfut k$+:Jt ;.J<l ;ir Jl \jriJ?ri

flt\ =-1,.3t2 + 12t -a.r-irz,J.r.-or f(t) : -1.3t2 + tZt

f(2):-1.3Q)2+tz(z)

f(2)= 18.8

a:2, b :3

-4.d'n J l -AL-Ji.J l Z.).J l -4+d

flb\ = zas, flal = 18.8,b = 3, a = 2

&,-.dL

f(3\:24.3

.:6--.Jl ;.t-tJl ir/l i;. ^,i!1J...d,-l

ag!rqp*r.:$.i]

ip-rt .gdjj&Jl.t'j.rtlpi

-L.Ji trt ei 1500m 611... lai
,;2010;te ga.art / uElt lyi

)L d..s a!l., eld rir &3j..Jtr.J
.6_F -4ir3r 2:24:33 !t!|;

6r::rtbc,Lt{jjt 8!!-!t 152

a1$r'llt a{d.tl -' 
^,J "'r

4e;l-,t* eS F" Sdtid
.!9.* ,*-+J i6+JlLL-t -

'ti.r3tf flt .tt O\eUirl
t-

J"-i Aaaj.alt Leytl9 a.c,J,al

q e.* .U "i-(-S.J|Ze}l' Chp
vJLit, l-.a"-y . krl+,1; &r(_v

.Lli ee;l ^-* e ',il"ae/l

e &1J16;.:i-ii ,"Ljit! {
: JUJI b"i q rfuL'-i a, *j

7lL1l,h(t): -76t2 + 95t + 15

iell t" e a";t3 f .r- ll$!t;Fl
;rr;Jl ,t;u.l i€+.Jl it-tJl

47ft/s f f =2sJlf :1si-r

oljL; Ll.:5 -,),{lJl u,b t?Jgu

J:-c;Jl),r:*^" r.L" J* rtac!

.-a.,^ll e4;^ )p J.a;!L.eLi:
ai-, JL".:-l US .,*b;.1)-r. 

e- -- \--

ri .Flrt-=i) .rt*lJlrl;Jl Jl*
.i-E*lJli€d.Jl irll

f(z) = 12(3')

3-2

ie;r t",|:".irJ*4,r3J! ;;u t J- ll$1t LL,iJ'tll 
ft(r) = 5 + 6st - rcP k,,lJ,Jr+ (I

;ti'lt J;tZ ttts f f =2s . r = 1s j* o.,J!U:6?-.Jt iL-r:Jl

. rl"t! | Jt 5.5 mi/h 4 alull j i.";uJl ;r*LJ I ar-,1 
j"X i+*:Jt i.h-/t ;erJ t .ri .5i

J){t J, 4{adJl it-riJl ie;l eL>,-;{tlr+. 3 JUJI Ct-t o!rLJl L-il!!
.rrr. J I J<J | .i t"s (3, 24.3), (2, 18.8) j+iJ t r- diJr p tij r .f ." .:r+-l

cJr ( i:,j;ii JX;i{+Jli.L-tJl icrJt4 talL- g Jt a{+-,Jt i"lt3
.alJtu L:'1AL'J Ji: €-- Jl .*rl ieJ*.g,91;.Jl9.irb*Ul i{+:,.J| iell

;dl Ji..f r+, Lip c I i:-r-" i--, a!; .:s i+dt ,tiJt bJ- rta-:).r
. at -lJl ..1.t; rj, f(t) G^;S ;b,.Xl

a: rltl Aaai"rlt a^!"'t|
-d*ta-!f a<aJLoJlae/ld,!nrflrjJr ar1+,f ft,z)t-sJEF".at{.t.aiotJt 151-.j,,',t-f 13,

1i+6JL c-t 'i t!rjJi.,:. p,,+f r.:rf if o(t)
.. flt+h) -f(t)ottt=E\oT

.613;3r ?r$jJlc;u iUSi &i.t j ,,

61:':'Jbc,trt&iJt 8dlditl 15:
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aCir.ltf A4pjltl a.c,J'adl

ui"r' JL"-:-l a;^s Jl'?j4,5 .3yti.tl
4rrJl rt""i) ig*iJf ;--"itlee /l

ZLd s*.:JJd.. {*-+J 4iE =Uli€.d.Jl

i/ .r;i il.rL." J! J-_{t;i,;.r.r*,
L .*-+J i:t -Uli{+.Jlir,-Jlt-dXt

',fs 4l lt

,_yI JtoLJ- -r,-., ,nbr4
ib.r, ( 30ft t-6rU;Jli,_b

13!.d;r'il _f \r;;-o.Li gs
* V i-r.aJl ;."Lall 1t;.lt rrtS

W:,y +tj t -r,.: ll$'Yt e :\l
:i;X.lt,rt j

ts'Jt a3b,hG)=30-1.6*
;,J,aJl ;--t.i.lJ ;:!r-Xl ;-(d.Jl

a(t) : - 54ft /s .2 s .r*

.;:,t t! !; -t*.,,L.3"'aai
:;i)LJ!..,tjt.r+ Utr V

.:-'-1 . p(t) :72t - 6t3 + 1,

arbr--Ul a{d.Jl ;arJl +lrL..

',Yi a\-i- i't*-lt
a(t) :72 - \8*

,r+'+f f nfe+ff Cr\>\tbf\

-* il -,>{Lll#r -, S'U ae;-rr
b --Jl s (;.s$Jl iL- jzJl ee ;l
it-tJl b -;6. ;{d.Jl 4g*iJt

i,..t 4{+.JJ it-tJl ar}l €;.6+.Jl
a.!^iJt ae,.Jrtt l.dri!;, J;t;

ZLA,s;e i{dJl ;trJl ee i€d.Jl
.i:.t*." L.rj

ajd-. l+tlj alcit a:.c, a+lArll t @n t a ^J. -t I

;flt c- g';sst Lta)th(t) = 2000 - tot2 ut,it s:.so ( 2000fr r.6rr4t;iQ:J y i.rs.- r-a".

.5s.u lr.(J u(t) i*EaUt {{r-Jteor)l uel.t+j-d,,:itjtJ* lt$lt
i.:E*lJl i{+:Jl 'e}lr1:r€ 6+tt :5 o1 oe*l (i}+lJl i{+.Jl ir-Jf ,fa":)

:rr:-.r i+r:.Jr zclt:tu a(t)

-*trIgiJ.arirss ciJlFiJl

^f) 
JL-l sJ! iqj|Jr;Jtrll

I .ki! s lts sb.-*--.--^--*--l

f(t + h) =2000 - 16(s + h)2, o(5)
/(r)=2066-161512

'-1 l:rl t.3 ' e*'tr

+.Eu

h -bz,'.,A-
znuj' zdur Lkj, . rLlgu -iFr LB

;+Li.Jt;dUJtj

_ f._ 2000 - 15(5 + hl2 - I2OOO - tO(S)21

n-oT
=1ir, -160h-- rcnz

h-o h

,. h(-160 -76h\=rS I'

=1im(-160 - 16ft)

=-160-15(0)=-160

. #-l !,€j ;Fl,il .:-i iLuJt ;rul t Ui,t60 ftls o^ 5 s .r.- ;flt a r_ oI 6,1

,rtr(a6td,6

e-L-"ou0lft7_t;;11 -le.1l-;jjU-;,L:i-q,U:i;;t aa/. ;"L.;tl 6)1,;-1e.. L: - (4
:eF-.*rt i'lt -Eri. liu t r- lt$iJt, i^t .tt lWrt h(t)': :1rgg - 16t2 ;Jt_rJl eu"j j ,;_1\l

_224 ftls . 7s r* ?(r) i^Lu i$^Il

a{i.j 2t:-J 6i . r.G a1tia,$t a{e.:.Jt Z.c,J,ttl

-_/rr. rrt :4':.Jr zrFr z\ig

s(f +rr) =18ft + rr) -3G+ l)3 - 1

s(t)=18f-3f3-1
r-J ,,/:rr Fj . u. )anL

J+{Jri

,r sl. L{dL,

aiLJr :duj':ukj, . itjklt .i)jJ' - .^!u,
;!li4ll:dr4ttJ

,t J ,,/:lL

'a(t) =

irrJl iJrl,, -u.ei . s(f) = l8t - gt3 - I IJ|"l'tL iju f r*.rt.:"::-Jt r-".; 
re-!.i: lf AUif .rU3

. .r-i gl.tr a-.tU "(f) +aUl ;.F:'"Jl

.:$JJt : 6r--,*rt u ;l : :=c ;)"
u(t) : hm s(r + ft.) - s(r)

h-o h

_ r.- 18(f + h,, - 3(t + h\3 _ 7 _ [t8r_ ar3 _ tl
h-0 h

= En 18h - 9t2h - 9th2 - 3h3
h-o h

,,,- h(1.8 - 9t2 - 9th - 3h2)='86-------h-
: liq(1s - sP - 9th - 3h2)

h+o'
:18-9t2-gt,or-g(rl.)2

:18 - 9t2

78 - 9t2 g ;r,;6i..rr iJ*IJt i#Jt 
|-""+Jl 

u-L\ 
"1

a(t) : go - 32t 'trtgz gt 64
c..- , 7Jt i!- 6r* ,)" ri-i, .;>rt"1 ;* +t3 t r*. a.DV Lt;;)t s(t) : g}t - f Or2 ;lUt d.; 1s

. ,r),51 rc ittt*lsaQ) e^E JJt L*r Lr-lr iJ:L,..q.ei .rrslu 1wr)r

153 1e,-..st-,^).-tbut Ct 8-3o4.rtl

(D(D

JSJ!-JllJ ,e4\ \j*J dll-.,).tLJl"r" qi$ ,>Gr^aulj; ,Og,aSrrt /^gt4tExtr:rtr
.rk fJ 6J.t* Jl*{L"1 rtftJt +ll i ,6rt Jte 4tdr dlLJt JL"d-! #ti Ca, Js":j b3.a

_;:JlJ&"J .i.L!.u-c u"t*Jl ,b ;-e.4rX,Jt ,r, f+irU d cr,l-Jl U^ J." +J>jJ .,r:r.Jl U.d

.ittlt dl'l; r:l iltJJ *U,*iir

153 zgT', c|lZ.J4,,llto{k-sJt 8-3 gaJatl

www.gazanmaths.com



r+ri .itt!rqfttlurlr*,',.,+ i.d'\L*",f €hlD k
(4J8"):,rL,jJl ;,Jt -t:.o"Jt t.\JililJl iedt irrJl

-96 ttls h(r) = 100 - 16t2,t:3 (17

12.4 ftls h(t) = 337 - r6t2, t : 0.S (ls

-51^2 ltls h(t) : -76t2 - 400f + 1700, f : 3.5 (te

-121.6 ftls h(t) :7275 - 76P, t :3.8 (2o

-58.2 ftls h(t) = 73t - 16*, t : 4.7 Qr

-57.6 ftls h(t) : -15s2 + 1100, f = 1.8 (22

irft iJ:l,e.u.e! .:J.r-:, r* 1L-;tr t* JS j s(r) JL
(t Ju,) : .r; 91.l.:, 

"*,tl 
a(f) ;-iia.ljl :e--Jl

t):'t -6t s(t)=t-sP (24 
oft):2?\=r4t2-z 

Qt

s(t):18 _ t2+4t Qs 
o(t):5s1r;:5t+8 

(25

zt(t) -- 2t * 4

s(r) : 310 - 20 + 6t Qg s(t) :12s2 - 2t3 (27

rt(t\ =gtz +6 o(t):24t- 6t2

J,t" Lt;J )t !;.t';F*-' dtt& ;zz (29

,:itj f -[- e/JtileL-.f 1lr;lU
(5 Ju.) . h(r) : 15666 - 16i2 ilujt

ie.d.Jt it-jJl irlt -q3i (a

.J;-tJl 
'i.it:Jl 

.j.;EJl .- .l]^ljv-.9

-712 ftls .i'Al

;^LtUt :€r_-.Jl &;t €.J 
{*S 

(b

ls,-1,60ftls Si-lJl q;UJl -r-r..;UJl +UJl -r-jLU

=-32t .,t4q\e +^JJl4{-?--'Jl J-U.JI;rr- nJ:L'.43i (c

Ct- ;r ru"tJu d ual2; {i:21.u)i Jrr+Jl H'i.-Ji (t0

+rl ;;iJl g"tt-r$ +:':Jt il-iJt brJl *l (a

-6.2mls .0.5<f<1.0

sr J:-r+.Jl }.t,€"j:)\.:*Jl iJ:t-" *;l5 l!! (b

.y>t.,)Jtecr- 4t1; .ag = -4.91.P-0.04t+45.O6
uL*Jzt(f) J"--l d c qrLif "ua(f) i$>Xl a{,F:Jl

a (t) : -g.g2t- 0.04, -2g.5 rr'lls'3 s't- o:c,*

w
(l JtL) :it!-Jl .btiJl J, j! t"" AJI:.p.rraa, r.L" J* r-11

-9,5 y = x2 - sx , (1, -4) , (5, 0) (l

-3, -3 A : 6 - 3x, (-2,12), (6, -12) (2

-3, -+ v :+'0'3)' (3'1) (3

12,3 y = x3 r 8, (-2,0),(1,9) (4

(2 Ju,) :qlr;!.ij.51.u",r,-! t* ilt: S ,;an )-ilrl,r J+.rl

m:-2xf,:n-rr+4r (6 m=-2 A=4-2x (5

,r__ 2 v:\ tg m=_2xv=B-x2 (t
1x-

I'

m=-6t2 y=_2x3i0o ,n--f v=!ts
Lxz

ey pU) = 0.06t3 - 1.0812 + s1.84 ;JlJl J;.j 'dj: (r r

(zJtu) .d)tbl ,r.:i$f -t1g+l-"C& *dn

tPv)

F
ttr
T

F

F ,,,,,,,,,,
m:0.18t2 - 2.1,6t

.o")s\ t**!.Jl Cill J-;J:l,".r2jl (a

.t = 2s,5s,7s l..ue,pl -ra:i (b

-3.6, -6.3, -6.3
r.r-9! . : ;r:, 1 "- rfrntl f., :lr^:" r-.+ J*- 

itt'fi b J5 # s(t) rf;
+ )t t )t-il| ai tel* JS J.ttr 

"4tt 
t€r.:'Jl ;!-FJl iey'l

(r ir:.)' (.)l,eL Jl d;liJr Jj*; 6! Yil .ltu;r
qr6 45mi/h s(r) = 0.4t2 - to,:, u< t < 5 (12

q-.F65milh s(r) = 1.08r - 30, 4 <t < 8 (ll

q.F49mi/h s(f) : 0.01t3 - 0.01J2, 4 < t <7 (r4

q--p4smilh s(f) : -0.5(t - 5)2 + 3, 4 < t < 4.5 (r5

ra*-tJr.:,L.Kt>Js w(t)=r0* -ip k 'Lr+ (16

;i*Jl ol i"JS 46 (a (rJur) .ilj: t r- Jt-

f i-lrlr 4rUJlaf.ai;-rJlr; Ui: r$.:,LJil:.r t-;:.1- (a

f @LJlr eJUJl ;:i;.rJl,a Uj: r$ .:,LJSJI ;.rr -L-y" L (b

.*tt;-;;;;;X
: 
'urursr'{i 

L !L Jd F;b J+ !. J

-iv=:,( 1, 5) (1 5!=::-!,(3,6) (

:r e sl s 9! ! tbJJ e.ly !,! +rl

rJ,$SrHrari lrt.Lu.! dirr\ i* -ii.vi 
L jr j r0) ji

jdt c)y
t0)= -16"+zmt+ru,r=r (.r{2) = -64 lthe. to=m- 16l,r= 2 (t

: /r{rsr-+{4 SldtL}tL6+i.!F- )t iLLyvr(t "!
l()=rlr 6rr+{t+ r 0 r(.) = 3li r0)= l7r'+3 O

arr= j+zao=?*zr ro rl=4-r,uo=f .,, F

ljl (4 = rm - 16r n rL tu ! u r i\! rr'i cL t' ;i! Ltr)r F ra'ib 0r
r(i)=-321 .Dt)H d r$rL/

e6t,{0= -611+sr+6ru,Fr.$n/surr6!!ra*:t{L ;Fr,ritt (tr

.9ur-ni"L.Fri

I
i

il

.t) = -3:r + 53 .rt) S !J! i.$ar+j (.

10ft/s 115<!G!.Fralu (b

20

b-.&.

Y
t'

s;itt€:€

f#
*lsJtt F*9;itr g

6b Lf.rs'ulj r-zg at-'!t"1'"r-
.-r)rtLJ

fi^ie)\.i," #-i JyqJl J*,:-l f
.-* ',)\tlj LJ}JI .:!al3Jl ;"*

.^$tr 4:*!- --

AirJl ,l i.15 60.5

6r:-.&tlJc,lilCjl 8!!€itl 154

I

ji,v -zzu::L;tJ 6!Li lr^r

) L- ;;--,o J L"-:-t ..r)r\-Ljl

./t-; J ..rE^JJlJliJl

) rqp'Y r;tt*Jitu"AnQ)
.;.-E-Ul;.€d.Jl ie ,)l ql;

134 4rAl cri lb;tt ' 2,:<l

J* Ji l:t'.q,ri -,),\.LJt,rle
,11$ aiuJl i*iJl ;Jlr.p.:"

rl)". a;r ftt"V" -itJq
ilrJt o.ltr.rF dJ* .du!;

.it4:" c';;?iUl

"l

'Ul Jaj d;r" c,15" ;" ";i6;, a;tj f .t- 'Ul

CD(D CD

afi-tl

36-46c34t1-29 .t-tJl.r9> @
34-46c34t33 c3l c5O 4>tit1-29

!-tJl ,3_* @

6tau*lJ &i3ldJl 8 dl,a.all

www.gazanmaths.com



J! :Jll &|1a3t1.1jt e ?'44,/l'Jl

..,.L" 
"F 

r- a;)Lll ef i -r>t-LJt

iJlJl ; J-u", 1,;Lij.r--c ill:.r:-;"
.J.1"- -|.- :i5* a,t-J .+Lill r-*i.i _u-e

,uc +Jl.rJl ;- J-r,*" J^ aLi -ic..c illJl
.lg"Ji;l2iJl

;.r.r&Cl\rid$
J.lJt 33 ;-Jl ,=/ :>tur J"-*
3ul J+dJlJ,rlallJl.,;,1-:Jl_, .g.r.r,Jl

..L-tJl L+ll qr; .itj*,y

rilb[>l

(3.5, 75.75), !/ : x + 72.25 (1tc
L"+r!",-,1 f,JUJlt .l[A.*Jl (5jd

.ilJtr.

21

f'.ll t

okj:*Jl rr;:+K- e,t-J

. jUlr:"

Ja.r:r.Jl 
"l- 

:i5- a,Ej rrl"- (5a

.x)0t-Uc1cx(0L"r,c-1

y i -&.J5.JJ .-,;ll j+Jt ip,ti.l

:;,::6i :'".:4.-
, l_1, x10

.*o*-eu_uJf y:t 
1, x)o
.,F"

"{ r-t 
t;j:L(* Lt-lti$tr (56

& Ji jS'Jl J^t;Jjlr.rH.Jl
6 t'\ LlL,=p,;,.*-Jl Ii^ .r,L*Jl
,JUJIo[-- crb (d-tJl aLi: *
A = sinx illJlJ^l 6jJl .r:,-.,J|

iJl>s(t)diL-:L<- Lt !.e"" F7
,a 6s4: cnU kl*.r!i.;:.tt

A:EJI i.€+.Jl 4rlt ,lJ,<i dlJi,J
.Wl: a tJ:L; g-"/

f(x) = Ua + 3r3 - 2x ;a. u"t- )4iJ:L, -r-ji , i*: 1f S

m = gx3 * 9x2 - 2 .{oaLz 6I *

d.LJt i r" a*V1la*^;!t;ri-.lt .1, ,,,J.r+ (t6
rr4l .El . eklV! L'-t. "-t ai .r-L:J r ;t a.; .rr iJl-rJ r r:r..

t**e-"*t+-L::Jt ar .-tt c+rilj! :'tL;71 --,.Lr=ti (I7

f-+J +*!l i{*:Jt ;rtl ,r!j ,s(t) - at + b t4t:
.+kil .};t .l+V!:'t.Ujtr4 cSrL--

tu'qJ:el'ie;:!^Ul i{"::Jl ie;l .lJSilitJj- {+St (tS

rr]Y-Jl -bt .6;ajr31 *.-L.Jr :,,:rr

(s-2d,rrr): (.r.rar a!) ;! t* ig Jls *r
22 I\@2 + 2x - 2) (ts

r ,1$,{-r4 + x3 - 2x + 1) (40

o ]rn (r + sinr) (41

(&2!,.$lr) :(.r.r+r a!) ;! t- ig y *r
1t+ff;n,
o lim ,3r-r2-+z 

,n,x+@ Ia + .r' +3x

5' fd:fe i-Li di -,.i A = 2x2 .# &;J:L. t (rt4

xG

-4x I

r+ fl$lt,L(..Lir,Jr ar Jt ijK, .*-i, .jK: ;rs c ui.
p lg#cis li! .d(t) : 16t2;JlJtrL,i4iur

e f 2s.r., W- & r2s.tn ;lSJt ic-

(55e

64ft/s C

72ft/s D

27G

34t

4xt
2xH

46ft/s A

58 ft,/s B

(45

G 9(3,34) tu2'Jl r:e y : x3 + 7 **- r.L. "f-U 
(a6

-9F
9H

155 a<t'rct?.-rbdt+.Jt 8-3ssJ.rtl

@
)e .:-z$ 64-L iL.ij 61u-f(x) =3x5 -zx3 + x2 - 6x *5;JrJt p,,.4jrr-,,.-Ji ,ei+;

.M qI x, illJt ,-b. tA,r:JlaJ.:LJl3.it otrt4JtJtJ- aj)\,o,5i j4JJi 35 JtjJltt?b d&t?t

.c.-UJl -oJl -rj-l, (;tjl ,. 1 a)t i c;jiJl op$Ul Let r-1{5 ./, m : 1Sx1 _ 6x2 + 2x _ 6

,6F t\ *-a' i!;; .,lqJr ,J+Stg96*l --*r;,f,^Jjl&rJtiJrr.-rl r;1:;S.-,;,tal (5s
.:tcll .rl6i . O,-,"1-Jl tja r[": * ;je.)J u-.t_r €1 ,;:t,l blilloj,o _u-c d,L*Jt L-E J_g

,7lii u"at\ Jl,j* t+!, ...t i Jl;; -i-ri .u-c .X; O ,_* 6r,At ,I u"USt-bU;Jl _i:,c;:!^tjl
.l"ip e:L'JJl;e/l Jr* 7tL 

j _^ati rb ..,b)\l * ltrjJ3 e +JL WrCr, f

55 a<a.:4Jl Z^j.-rlggrkr.tt 8-3 g,.,_r.frl

;;l .75 ft/stas.ti, or.\_tzcJ-;J iLL Jsl rp,ritt ilS (Il
;JlJt r-L*: iiu f _r- th;rtr ft ;f,Jt TGrt ji

t = 2.344s (c . h(t) = -16t2 + 75i + 2.5

-32t + 75
. a(f);"l^-JJl a+.{)laig')t;e/- oJ:L, _r-ji (a

59 ftls f k15..,.r 0.5s.r- a{_$.Jl ;Fl irr- t" (b

t{r-r-,tA;f!;,+^Ut ;.F:Jt ar;t ,:i c^".tor:1 1c

lLli;rt -<sl Jl S-a: ;:a (}v ,S TW1 -as| ;1
L-j;90.39ft!;Ft d! J.4jLl;J| .r*ri L (d

,L. -L'.:Jr^+ e--+ +-L;: y't ALJI st r ,*frj+t (I2
( .:ttp\ j" jt t c.=> . d(t) : 3t3+Bt + 4 +l:LJt *a:_

.Ju"ttu aLJtdJ
-rr a(t) -*:-tJ i:b-lJt i{+iJl irll ilrt-. +ri (a

gtz + 8. j.) 6,1

t -Lr 4{-+:Jt FGJ| :rJ- eLJ u(t),J.__t (b

44 m,'1.52m, 332 m t = 2s, 4s. 6s

*"r.lt qJ- ir:r.-ll Ua *! J j*-.:-, ;r.Ur n[rirj $
e;il| Jtil-d.iltr /c-.,;K ti! dldfe .d .Jls.iL- ":Jl
,Fl,r:u* ill-rJr -=:" .Ie (c, f (c)) ;Li; a ; ;V Ia, bl

y = x + 6, 1 .4i a;nt sll iJtJt ; Jj,j Je_-p Lo-rc

f(x) : -x2 + 8r rtrJlr; Ji"i L1- +tL (r.rc (a

.;jijt oj^ sl, Cft;Jt U:L".r--ei_e , [1,6] 6;;Jt ,p
;.H;,gi l- ;JlrJl -:^- r-L, rf- ;J:L- _r-3i, (r-re (b

m=-2x*8 .f@),;^-r)c
J*Jl .,Jd q... , f(x) .V* )s';,tz a1i , {r.rs (c

ca Ct ul ^;-t> jl it 
jJt iJlJl; Jj-: !-r:J t-i-3L_ ta-rr

",5Ul rbl . ;E:Jl .jr -ir/(x) .:-. ,.t-* oJ:L, -r-eij
, [1, 6l..At J,flx) g]u ;- a:uJt i)jr, (ri.ir (d

tUl ,trr .ca/teWJ:-,iJt ;!iJt .rr,.1_Jt1
, gltilt, f(x) ;/ Js J+dJ r;iL ;,..l-, f"-:-r,6|:!i (e

feqd 
+.;qJr .},"-^tjl jj+ J, . t(i i-iLjt sle c)-L.Jl

')#UI_,1!1.{l'it+l

J*t*,1- ,ilo;tr . ..aist (Jl

.;*.rbJr.ilr1""t; ,oi
,-er+.tr..5rr ; (;L iuJt iJtJt
:. Jr Jtii.|^u.d" . )e tr'u. <i *eY

.r) t ;Ir:" iJK! LJI ;J:t"".rJ

JU;."- d , ;J-€:" iJrll illJt
Jr<jtFtiJ)t ".r! :eL"+

,3 9;*=n+ a;,t-! c-;15 t-.€il .:1d.",

.rt$l -,ltl ...:&l-!ii

www.gazanmaths.com



:6tL&Jl lti:Jl J:e.ritt *at,y,r=, u.iwS+:1
(8'3 d.rJjr)

'1., -5 y = x2 - 3x , (2, -2) , (-1,4) (I8

-5, -5 A :2 - 5x , (-2,12) , (3, -13) (19

-5, 
g Y : x3 - 4x2 , (1, -3) , (3, -9) (20

Lr*.rbl tiir,.:rU 'Ui *i?$ c-.ittjl 
' 
?.rJLi qrtBi (21

1|.;1)l ft(f) = -1.6t2 + 90t + 3.2 illJl .):;-e r90 ftls

_32t +rO(&5,rrrJr) 
.kr)l! -r 4nu f r+ ;aj;Jl ul 6jJl

"--' -".Aii!?r(f);+^Ili,6"r.JlAt;lilrL,-r-yi 
(a

74 fUs Si>it)t ;" 0.5 s -t- {iriU :*',--'Jt irf I L (b

ti";;129.76ft f i+$Jl 4:Ij Ltirl s-eii L (c

.r-" Jr. J:* Cl9 U. !i,r.l.:.,;"Jqn;l (22

H (8'5 gPrJr) .^)s iL;; 6] * Y : 7x2 - 2

,. lxl
1 ,tjl- *

o ,rlr8-gTl
t--2 hq Vx'+ 3

1 ,. 14 -xl
3 ;lj \6;

(5-l u,JJr) :;! t*.:t{j y rji
. lim -"'^ (l
r r_0+ .f '

a-2 i o

n rt$-ffiF
3 linl 4i= tu
= 

x-J x'+ I
5

^ /,l^

-1 ,Iatt# 0

c,)!Jr ;)l L6:"* Cr* c.-i (*r+t ^+;,i; ij:l>rj (9

(8-r o.)r,,) . ,{r) : ffffi ;- rr+
suJl J;jl

.0<f <10;tJl .l8!1zt(t);JtJt ,P" (a

l,rje L,iJl UdJl i+ r-$:J ijUl Jl+":Jl J"-l (b

JL)42000,80000, 115000 't :2,5'10

200 .lggzr(i) "'L-J;!lJ+Jr J'"':-r ((

.:,ell ie*ll ,+: qkJt .x;iy'Jl C.:J (d

.JtJ 200000 ;tc *; jz;z"Atza o!

Js;U Uj c((+ gK 13! ( r-LJl d.,Jedl ;! t* ig y *t
, (8'2r:.tAJl).-Jl

;rli .x: 9 i"rr :[<s J ..: , 1

tPc:4ril' l'$#ii tto

20 ,\5{zr'+ 12 - B) (tt

;i)tJt !* j c,bJL.r!fl :-rc -"S r<r,d--;r ;!r (12

"!0t1 -40t+2
J::z J.I > J .1* . 4i- t l!.:LjiJ' r\l) = tt\ I4t + Iz

.1)f :-re;i u ..:,rr: s.e-r".rjo o);Jt )l&i ouri JS-:JI

Jlf 500 (8-2usJ4tr) SL*JI .jlgir-r,-,)i F

8-5 rlt8'l ir. #J)at

e'CJS:tr Fd$itl E
Jidtj t )+a\ J4b rLrl J'"-d-

...3,- d .r:Jl ak-')l.J -,)\.ut f€r d& c,

rntt+lt ,y JK:-,XLIIt+
.Jt_r ,f .\,i 4Jlrti.Jl .,r;-tJl i"+1,

rilb!>

S lim -^ ' ":: i*i L
^-" ro - 1z.z;;

1R
2-

-mD

,:d.i !.Jliiil (17

A (8'l uPJJr)

6"fs,* A

mC

(6

(8

(e
a(t)

90

60 r\t-.t-!.1-!
400t -2tv)= -)r +7430

0

m:7x-2 G

m=14x -2 |

m:7x F

m:14x H

. s (f) ;Jl.rjt &,ir t -r+ Jr*l! :Jr-:. C--- r.6,.L.ii ;l :il-Jl .rL*i
$".1\ jq U fS j r-':lJ i*Jl tb-i;At;-et)t s31

J! ijLiJr Jr'.r j\ ;'ir .itL*Jl +ttiF)t )e aot- sA
(5-3 cyJJl) .ctet-

A2rrlilh s(t)=12+0'7t,2 <',< 5 (2t

123 milh s(t) : 2 951 - 17, 1' < t < 7 (24

q..F54mi/h s(t) =0.9t-25,3<t <6 (25

\t*-Lz}mi/h s(i) : 0'5t2 - 4t' 4 < t < B (26

64a;\ **iy bJ-'-4la(t);$*tJl iaa:.Jl irlt .qel
(&3 d*rlJr) :;L t*..1S 

Oi 
fttf) ;.rY,J11

aGl = 8t - g h(t) = 4t2 - 9t (27

aft) :2 - 26t h\t) = 2t - 7Y2 (28

ottt :2 - 10t h(t) = 2t - 5t2 (29

t:ft\ - 12t - 3t2 h(t) :6t2 - t3 (30

1 szo

t 150

1,.;l1mZ x+6
-m

lim 1013 - 4

(8-2 u-riJr) :;! t*...1+ JS *t
2x3- x-2 1rl@ lim 1,5-x2+8r3 1ll
4x' + 5x' x+F

+ x1 - ixa (16 
o xhT ## ttt

6r-it*leolik Jl 8llolrl 156

t+ta:o/o25 sl .;)lJ.Jt gl-+'l];'i
a.ll-'*t o',

t+-j: o/o5O sp .itlaJl (F+ it.ri
a.U-'Jt gr

r,.X"6 Jl 
r,F__f 

.tad | .r> |

8-1,8-2,8-3 L-cl.rJl

(128) oa q)at||u.tu

grJtlell r-rl5

6fr"rJt 1pr

,;it-;.raJt
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gttt.l+fr:tf
8-4 o4dtl d!3 t

Jl-.:Q! t.rLl*Jl J=" :t*
.,rL-lJlr+ll

8-4 cy*rtl
a"L; p all:.-1-:, J." rt+rJ

..rLci;*Il Jl^,{.-t
,r, ta.*;JlJ ?Al C&U JL-:-t

..rU*.*tl rt+ql

8-4 s-JJt .rri l,
!.- | il, -r' -r' '.'9 r;rJ+)t;Jl-iJl -r.clri JLd-l
. JIJJI'an .r)\rt-* -,1*

ji-jtitf AJt'-/i

(,"f liU" 6 jt ;A ;..,)\!Jl Jl +ll
f I e c.rti ?t+ +5Fl aJrt^- g^t'!-r

:,tijt'Jtd br-,,
Phoe* rh -hs=aot -16t2

4e r)l a ocg--+Jl "- ;i,5jJl 1tc;Yl
.L,.Jlt cgl-t )l

,aJ'bl9
.l.1;Fl TlLj -La:,r:Jl;JlJlt" .

f{iir
h(t):-76f+6St+3

,,leirt -) rajLJl i.*lJtJ".-d.*l .

q-p69 ft .;Fl d'-: t;\l
!68ft 1rc;t6Ft C-,,iii,,S"r J"" .

Jt'
Lbrl Jl ;fJt,J+:"", e-.-r,r*

.tili 6e ft

A#l*,i,tc'fj3
;jhJl ;,a.i".ltli!ii.Sdrrj I dU.

r dlJil ti.r-ru .tLi;.r:.c t-6^ri -.rL*_9
.-,it!t ,;,"y't J>u

iiE:a.tf
Derivatives

;l,t!"!.*$
.65ft/sior-,:-ilL,G c3ft 

7li;_,1 ;y )e\ jy;"i_,i; .t*1 Sst
CUn'UlJl ,l lx+;: ll ,c-U pL+;sFt .:,)rL" Jt"*l JI(:

c..;6lilt" r,-r*:J;Jt.rJt jU;t t' "r-: 
(+U t l*;Ft lr-;t . ; : ilt:
.) pi 68ft 

1u;yr g! e r- 6fJl

,a)e;\i;,g1 .*f(r)ilt.rJl *:.*.rbJ""+*g-36;Jt j.:,!tall c"r-**.1 ,asui .rer3,3

:;:="dL , bi j ,f '(x) y)\ tal ;"r,3 iJl.rJt i.i:*;rg.lt .;r.*ir

7',1x7 = tIInfSj !---J@)

.i'l;{'i; ahUr +*jt ..i-J, ,.eUr"l)U ii::Jt )t.?-i!;Jd ,S: ,\*':rtoja:1+-e ! +

:Ueai 6i .rj.s, lJtr ?.iirir

. x : 7, 5 la.t:c ii*)f Lj *t ft, f @) : 4x2 - Sx * 8 ii:* .q.91

,:*Q+t-lg
&L.tsJl cli, ste c
..1"1 r,ji:r r,,;,i-i rt-:

.:S*X{9
er tr u-;r .ju Li .
Jr t'r _ .L :rL. J+

.Ol;irir.Jl

r:..hjr 
"rJ;o 

;..i-i .
rl*J : r.-._rlJ

,s@l

*"*Je**d,!
z_:istl

derivative

6l-: -r-*l

differentiation

-.+!5U:Jl aJrL.Jl

differential equation

d;l.i:Jt 3t Jl

differential operator

ww.obeikaneducation.com

'1,,'-*-.'.....,.,,. -=,,,.****-.

f'(xl )4Jti4 &t-1t..tl
Yi:.!:r.-.:rb Jr ra:r-

./prine of rei , r

f '(x) = 12x, (lA

f '(2) : 24, f '(il : 60

ai:,t.J1 aig

f(x + h) = 4(x + h)z - 5(x +,t) + 8,

f(xl=+'z-u'*t

J.4dL

,J+l-iJl,

h sb z.,.aJt

xr.rjr Er\gJ o|JkirJ iirjjb !9.+.Jr Ee|j'
6!b.Jl aJllilb z6tll

.. flx + h) - flxlI \x): rhlg__i_

_ r,* 4(r +hl2-5(x+hl+s- (,Lr2-5r+8)
h-O

_ ,,* 8xy'r + 4h2 - 5h
- rrrrl-

h+0 h

,. h(8x + 4h - 5l
=[m_l,-*ri h

:lim(8r+4h-5\
h-0 '

:[8r+4(0)-s]=8r-5

. x:1 ,5uls f '(x)*t. f '(x) = 8.x - 5-r f(x);z-:,ri ui

f'(x) :8x - S z,.r-'rr:r:t-n:r f'(x) :8x - S

/'(1) :8(r) - s x=l,x=5 ,f '(s) : efsl - s

f '(x) = -10x ! 2,

f '(1) = -8, f '(4) = -38
f (x) = -5x2 + 2x - L2, x :1 ,4 (rB

>r2 j.r^1eui ;tt)' * !.a$tt fiatiluJl.;- l!!_e c y

157 oLa:,r,.Jr 8-4r,,J.rJl

r-/ r:rL f '(5):3s

.;r.{e 4r $ir3
:6tL-Jl xf:ir.rA;.il| LJ.+l d, f@)e;:*.e.51

f(x):6x2 *7,x:2,5 (rA

)y)\L-\ , =f(x);t*-t yy_
.;JtJt il:i-

f'(r) = s

df dv

dx' dx

( | 62 , I 64 ) ,a ,pr!:J t g;3*I o (162) u. rpA:Jlg_Jr.i o ( | 62 ) u- rp,JdJl g_13xj o

(21) gr . (21) ga o (21) oa o

i7 crl::.rdlt g-4 s,aJ-$l
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;-6-;Jl a';1r .,.t.-\1 -1".r 
;;::Jl,' it'C-: ;'d\ j" a ;i; u: *W] *l'i t: :f"'

tuco!$l Jt"-i-! Jl 'r-ljr ,rrJuLlr 'h)4i'; *trAtf\va,n\;;:*;J'ur;r'4-t"ljl
.*,31g- f\ 'U*Jt :ta'2! {* ,J'+':

k'(r) =

rr'(r.) = -L nG) ={ <tc
fn x'

;ra j&;sl3 h'tr1 = -8 x-8- l

J---#ri =-8r "=-i

':J.9tU H
:.,;tl td iJl) JS A:'il r>9i

k(.t) = VF <zs i'(,t) : 4.r3 l(r) : r:1 (2A

:
ItrJUr lt1'ul,:En&

:--1/(r) = x-r a;;.
Ss.f'Gl---4x-3

.]r' |i-rr alJ Ji * t!1,

-.|J-J.eil
-4-1=-4+ (-1)

. f 'Q\ = - 4x'5 oP tis

.iti:.'vb!|?kJt 8et-:Jl 158

A#6.rc,lJF

'rcli JL-d-l t'.JJ .";z'4ar:r*r
.iaL;, Jl3: ot-i:^; rl4q!,/ tdl-i:'':ll

e;r-gS:tr Fr-JE:tl g
r'.t "JL{j d o/;".:!.-r-lJ J'"{'-l
.-)!Jt € 6b;/';!JJ tJti" Js

.fl.i-lJ

:ti*p 't>51

.i,f( v\ - 2x3 + 2x2 - 7x + 72
lv\^'-L^
. X=7,41".[c:-;'...'**11 up a*-l
i'( r) : 6"12 + -lr - 7,.f '(7) -- 3,

'f'(l) : 105

t
: .,iL: L-,.Jll .P a,o:5 -ta-ll

F',r, = 5.r+ 

^r) 
- xs(a

,{'(.r) = *."ry S(") = Vtu (U

/r,(r):-$ Ht'l=frt.

,Ji'l a;:/i.;.tc't3

-a;.;,;J r ns x gu1g,a,r@il aJ l4J l *! x t P u s 19 .pi a;:-:ior l er r: ;9'g' 9l; e'ul Ji+t:'l
.-&l€Jl.x;JE d;jr "j

.f'(xl :nr"-1.rF,e-a+-a>rs n'i9' fEl=r'jtslll'jrt:Jl

;il--.Jl !lJt

tj.Jri'ib;el3

J-rdL

;rL- !ll !rJl

U lrjis lUJlLtis;rbL

;JiJ I iiA' ;eB

Ja+-aJL

;ua,.Jt ilrJl

:dL. lrrd ZJIJI :ul5 ;rbF

:.r,j! L*;Jl) l5 ;;':, -x>91

fk)=xe (a

f(x) = x"

f '(x) -_9re - 1

: 9-t8

g(x) = Vx' (D

8(r) : Vr'
7

8(x) : -tl

g(J)=;r'
'- J

-2
-;x'-f

1

/,(.Y) = .-
r.'

l(x) : .t-8

5

h(x) = a (c

^1!r1 = i,/1

.L ,r f\ +*Jl JlrJl ;u:.:- rlal! .i -r";.:lr i-aJt .9;!t;ut:'!tr'li .;/ -tl!l 5Lo

Ati]ai){, g;,;rii -tr't3E

, !i.rL: )& c e19 ,/(r) : c i.its tit isi,5i 'tj;a,9- 9l.j -d:rtll aJl-rjl -dii!'

./'(r) = 0!F

. f ' (xl = c n xn - 7 bg,e;d-a> r€ n 9 LQl3 c Q' f (x\ = c x"'i:s ri1

. f '(xl -- g'k) + h'@) Jg ' f (x\ = g(al r h(r) ;ts t:t

,+lill ai:,i..

,,tilJt3lbi.algr,,lr*

,bldteigs$tw

6t:':.r.!|tj c'til4jl 8 di.a.ill 1
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:jt, t* all: f e;'-.:..t-j\

f'(x) :72x f(x) = 6x2 - 3(a

g(x):2x3(sx - 3) (b

S'(x) :40x3 - 1,8x2

h(x):Y G

h'(x):6x-2

V4 +lt;jl ",.J1,r-L'j' 15:*
AJlJt ijtj f -u.rlr:JJ! g--+

sjl . s(t) :6t - 2t3 + 4
-t. 1r,- r,-i+>JJli{;:.Jlap JlUrL,

a(t) = 6 - 6* .-4U o(r)

eeJ^* Fl 'a-AdrJ;tl l.;.rrKlt

# V*lJ,.Jil -,YlJlj"
.:YL a.+l c9U:-iYl -ulrc Jt"*-l

iUcrdliJlJl

gl}.+.J b, lr'"Jr 6tbLb,,&UJl 3ld,:. slj!

l J,',1rL

iua .Jl?JlJl

gir:Jt jsli

aJ.+.Jb,diilr nt&t& ej;lb E&t3

;l.Lr-Jl -4llfjl

x eL &a,r e! s JS :4G

iPb a.t*"Jb, luiJr nucl'&J .&tijr oltt $bE

&.-.r:JL

f(x)=5x3 ++

f '(x) : 5 'gx3 -
"- )

:;! t* itt, y ut"i.r-ei

f@):sx3+4 (a

I +o

glx) = x512r3 + 4) (b

g(x): x5(2x3 + 4)

8@) :2x8 + 4xs

8'@):2'8x8-1+4'5rs-1
:1.6x7 + 20xa

7161 : s" - t4+ a'/F g
5x)-t2x+6tJF

h(r\ :5x3 _ 12x * 6l xs
xilx

h@):5f-rz*o,tr
h'(x) : 5. 2 x2 -r- 0 + 6 .lri-t

1: 10r * 9xz :1-0x + 9xli

6ts llr ;rli;&rl
, f'(x) = 1. op , f(x) = r
uP,/(r) = cras tir,

. f'(xl = c

f'(x) ='l.\xa - 3.r2 (5A

g'(x) :'1,5x4 * 24x3 (58

h'k):12x2 - 3 (ic

.tt.riz 4t,jis,3
:3'! t", ;lt, 15 ;.4.-r.url

8(r) =3ra(r +2) 68 f(x) =2xs - x3 -102 (tAt,1x1:4-EJJ' $g

ri s:.Jl .r.t* J- uL,> *lL-: .Jt JLll J* e.L<".r ,r,u:-i)tj +Ltyl-rrljjjt c*j:.ri "r-3 , ,r)l
i:b'JJl a+^:Jl &rJl aJ:L" U-r-Jl8-3 r-rJl j.5 JU" g; .Ji c,tjt -.aL^lt ;.6r"Jl i';l )t+,_!

. c:r:--i.Yl-r'lt &.,!:l q-i iliJl J* iLr,6-,tVt!-)U-r ,:Jr*" j."+J

a1$rllt a6;irtt a- *ll

irfl iJ:b-u3i.s(f)=18t-3f3-1;Jt.r,lt4.itit-r-.:,t ;":-Jtf--+k !4+:lt iiLJt .rL,J
.6-{ z(f) ;..E*llt ;a-*.Jt

.s'(t) *^ f-:=!;[=lJl .:e :;"*tl lerJl

!tlar-)t-arrr! s(f) = 16i - 3t3 -l
dldrJ,lrjar6kkj,!srn|n.i,srJ3 s'(t) = 18.ltl -1- 3.3f3 -1-0

=18-9t2
c^14 Jl .1lLJ aiK";1r?)r.j6 ji -E-l . o(t) :78 - ot2 4a"Y^lsl ;(F.*rt rJt zsr- b\ 61

. 8-3.r-)rjl j/ 5 Jl:Jl *! L6.te

'rtt &L(33rj
.J:L. .uji .sl"i Jl r: .ir cj ji ;F *u i -rr f 

t$lr a6JYt h(t) : sst - I6i2 tJt nt S; @

o (t) = 55 - 32t . .fi q\ *ce1l1;;r-.ljt i.(rJl i';l

159 .3r::;irr 8-4o{atl

I

59 crl:':.t +tt 8-4 gaJ.ftl
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,.*rJ!-#ti+Fl ;-L;dJlr .^Sttl;47'taau"J,; r1t'r;'..;llJl ;i:i,t^-&dt3orlr ifit:r .J
.Jr * :11'jv An\ 

';-;..rb J"',rj51 u-ur c'-r-;-9 ' A'IJJ 6 j* -il gb i+ iLii

I a!dnC:"*ltt...,-.''.._.....*
Lls !Ldb.!y ial Jrbjl
45, , 120mi,/h Jr JldJ
.450ft tl+J lCtcuiJl s.hjl

o.,$y 1ti.2l u--01 (5

;riy ,0 s ..rr iJJ!.9 . 330 ft
.4 s .r.c 10 ft 

1t,i;.,11

A#fi 'rc,G
+-ll .btajl JL"d-l ;-i5 J;5 dti.t

c,^-b*Jl fJr ,U"! .p teli,j,l Jl+I r
.+iL" ;r^r * b-r iJl.tJ 6;.r.ll.

;JuJlJ'{,i tagtJi3,ll.:r,u}r a

.-cY 1U;.;l 
h(t) =4+ 5t -2t2

i4b b" o.F J-'.lutlt ClJl.{.i
,[ 0,3 ] i;"Jt ;lt C s;\ JL

..-1 +11.C!ts! J"Jl t .+
..irXJl A-a'- 

7V; ;l u1:1 i
t-7.725 ft 3e 7v; ,\ -.et\

l ft.gjLa 1W;l jriy , 1.25 s

.3s -,-r

dbc.itl a.{itl a+JiA3

, ,ra kJ.rFr ,la,bl:dztt4Jttjj4lrojc al,-i./(r) c.!5 lll

gpP ,J*!,,j. te!u.llly r [a,blztust "t- ei-s o.e'
.-4+JFJI &t;:Jl (,s! -ti4 Ji 6Ji.ijl

t;ca c;;Al jlli.t p;Jl-rjl f* ./L: ,J.. + >lt ill;;P.fe ilt.tJJ.5 ;+Jlr s"liJl {-ijl -LtJ r*J

all.tl rrJ'iftt3 s.l&tl !rE.{itl

t e.> .t4t ]-ll a.rsf tsl ; 1tslu r:r I a Lw rt h ft, = - +t 
s + 4t 2 + f urtl,1tl;, a.6b.li

'f+lr':!'1.: ett./ ;J3 t'a;I ai '17,r2lir')t|i$t i itp! Url
. h(t)'+it-:- a j\

: -+P + +t2 +!
= -{.s F-1+4.2t2-r +o

=-t2+8t
.to'(4 = 0;J:uJt '! 

rTlt tu:Jl 'q.el

aJrLcJr:oEs, 0 = h'(t)

h'(tl=-!+at :-t2+8t

J9HIL :-(f-8)

f* 9-* UF . [1, 12] ;,jJl j Ci ! ] : 0 cr! e:--r . t : 0, 8 L'r:e ir?r- ;+;; illJl .jl .-ri .5i
.1 = 1,,8,12u.t-h(t)

h(1) = -]tr)3 + +1r12 + ! - 7.33

c&7.,. ft(8): -+(8)3+4(8)2 +t=tt
1,,b1^Jz h(1,2) = -]trzl' + ag2)2 + ! =3.67

.12s t*.L-r;;3.67lt 9 7lJ;-);ri ,ri ;"- ; ,8s .r- dlJ!-e .89 ft 3,o arlr,! ri! TWtt uasl ;:1 6i

r:r+Jr h (r) = - ! F + +tz + ! iJrJX .jrJr J+":J t .,1y7,ys r 6" 6a.;t t

.l'i,ii ;t=lt F..lt & .:=- . q*-.:-rl ojr t1-,'l2l e ;;Sl ;rc
y' .f = 8s t -s cr 99.j, 89 ft 6ila 7V,;_l

il,l4.Jr UlJl

.tlijlr,eJ|"a-J!,.rjijl ntat&J.&t|:ll olaal &!E

&.*iJL

;j4t cl {sru, ,ui .i ,ts1u r* 7l;;|th(t) = 20t2

inrl ;ll .j^ si -r* uJ"1 
1U;11 ;:1j ua;\ a21 .

':J.14 O4 63''3

- 1.60t +330 ;JuJr,_6;,,,;;.eirr a;bJ (5

[0,6] ;;;lt t jt:lu,y]tt c-- roill

Lir-a.rtrj&lkrr 8!!aitr 150

.;FJr dij, g,4?Fl UtJl

6t::;ttj,:l*tdjl 8 d!..Atl 1
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fuZl g r'1_J'J:l l,j3J'1'A E.rc, Li
iiL:" ;-i''li JL..:-t i-X ;,,i e 4f:rf r

?r- J*6 A;:*rtnJ €r:At
..'Jl.:

: .,j'! t*. illr f a;* 4j1
h(x):(x2-2x+3).(a

G3-+)
h'(x):#-&f+91-gx+g

h(x):(xa-x2+2).(b
Q3-x+7)

h'(x) : (4f - Zx)(.t' -.t + 1) +
(xa-x2+2)(3x2-r)

;.r.ol.; .rT t>Yl:iJGtr a:iA. t.btji
A,rB iJt- € 9Al.rUpLa i,i:b

-^- e .* e-t.i!l i.i:.i ;-ieG ;e
;.r-elr; --; lrit<.!.lit S.>Uto c.tUJt

:),t i .;Jb i.r" F-i -' Al i;*

ftt 7<*> g(Dh(il1:f'(x) g(x)

h(x) + f (x) g'(D h (i + f Q) g k) h'(x).

+.r+tr rcUeif .r\>Uir f\
du

,Y E;;'""i.Jt -tt -H .z;iai)ctt j,.)
"x uit.;)l )e U'-";,y € j3rf'

UJ: jUyJl -rJr=U :t-,ast gd,-sy'13
oS 

"c 
,4 J".r*i qgjJle c (delta)

.FJt ,/;;JtrT,r.iJl

€-" LJ"*. g;.9U.r!l: p,.r-" a::" ii ,.r-rJt tjr ,i .:"*L.; t?*ji!19l:';jjt O:i:,L. S.r-tl
al ;pt giriJlJt 

-;;:i" ?r2 eaL"t* pb -r;du::..i.- nr<j &i (jtJl
.f(x) = x, g(x):3x3

s.>Alt?'jij.irr

fttral.s(r)t= ftt,.s*'y
= ft {zrn) = tz r,

JL&l t<-r . jiJlJt Ji:i" ? p eu ;;3 *:rJL g3L; ) jS - r; 4U ;ar*ii JU".lr r 
j, ;r C--:

.;)l: ep gjlu;;:a:91);;)t ;.1t;J1

g. _rGll liirirr i.r.e L3

d,.,,,
f;If 6l g@ll: f \x) g(i + f @) g'@) ;tp t x &eE:e>et g,y!o:rr,.rr6-.1s -a;:,a.,:.is rir

48 !:>.:J I d uFJ I ar.i!. ;stg ioJi!

il.Zirirll g..fl

* na .ft s<*t = * @) . * <2,'t
:1.9x2 - 9x2

s. FJI zd"i, ;&g

o-:r-u\

ejijr-df l.i'

LJ, ,,:lL

h(x): (x2 + x3 + x)(8x2 + 3) (68

161 i3r;rjalt 8-4o{Jtl

r-r. :GJ | lii.i.c i,rc,t3

:;! t* ;tt, y ;,Ll".r-.rl

h(x) : (x3 - 2x + 7)(gx2 - s, (a

.h(x): flx)g(x);i 61 ,71x1 = x3 - 2x + 7, g(x) = 3x2 - S,tI;pt
obptJ- f@)=x3-2x+7

.i}.i,b e"+ctr,aut! .lrjiJr el&|,&r r;FJr ct&:a €!i f '(x) = 3 X2 - Z

,*At.'" 8k):3x2 -s
.iub ,&tijb ,,rjiJrnrbt& Gr&i! sls g,@) = 6 X

. tu(x);;::".:r,=) f(x),f 
,(x), g(x),g,(x) J*r

h'(x) = f'(x) g(x) + f(x) s'(x)

= (3x2 - 2)(3x2 - 5) + (r3 - 2x + 7)(6x)
: 9x4 - 7sx2 - 6x2 + 10 + 6x4 - l2x2 + 42x

= 15ra - 33x2 + 42x + 70

h(x) = (x3 _ 4x2 + 48x _ 64)(6x2 _ x _ 2) (b

.f(x) = x3 - 4x2 + 48x - 64, g(x) = 6x2 - x - 2 a\ u;pt
,-eLat a. f @) :x3 - 4x2 + 48x - 64

O).Jb elt.'.r! ,tuujr,, ,crrir nLlre, ,rFJr ntib ebi f '(x) : 3x2 - 8x + 48

.F,arir- g(:-\:6x2-x-2
jJijb,tuujb,;Jdrr.!r$Jrotj.tbJ6t;:riJ. srjl g'@) = 12X _ t

. ft(r) a;::-":tn) f @),f,(x), g(x),g,(r) J*l
u.r.arlae;sE h'(x) = f '(x) g(x) + f(x) g,(x)

e+rrr. :(3xz -gx+4g)(6x2-x_2) +(r3_ 4x2 +4gx_6a)g2x_I)

s.Flt ai:.n ;&ti
Z& ;eti !. Cn!

ls.sJles.JG.ll
as; t i.i.,,.<^r, ..u....,"

et L &g irjr eJB slc
.11++F eJ! a+t-r OSI

.rj"kJl ,tr| (6A-8 ,,t.t{l6. H gl

:;!uar,yur.r,".qr! 
|

-'-,1 l,j"*-it l9j

t (€f.,6b !F. diisri )
h'(x):(Sxa +26x)(7x3 -5x2 + 1g) + (rs +1.gx2)(27x2_ ror) (eA

h'(x) : (2x + 3x2+ 1Xgr2 + 3) + (x2 + x3+ r)(16r) (68

61 c,E:,i.+il 8-4 gyoall
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.j*-r, t*; eV ,s.rLi 'i j;Jl) i*; dU i.a.l .ii il-'1," l tdt !* € k'; ,:.Jl :-h Y't
.;:t, i*; i,a.:" uLJ L;-)l;.rrUJl Jt"d-l J<..J (JiJuJl

;rF, g(r) * 0 Otsr r x &, 24,1 3t /, g c,+r u r ;r. .1s a;:a'':ls lr!

d I flx't1 f'(xl g kt - f k\ s'{.rl
;"lsl;t)=- *r*

asatl a.Ei.i. t.t li

50 !*J-:J | 9i -..JJ I f.A.i". istl o^rnl

u-.JJl?

&i-ijl FJ ,flrJl slir

-12x2+24 ,, , 6x
-'- '.-a trtYt=---l- l7B

(2x2 + 4)2 2xz + 4

lrentl LEi,r i.tcli

:;1rL.;JtrY::'."tr1
t1o=f F

;.:1 6;1 , f(x) = 5x2 - 3, g(x) = x2 - 0;i u;Pt
,.,'.;rte' f @) =5x2 - 3

.rirb.tutit!. dJ|iJr&laL&ElI i!. Erra f '(x) = 10x

e',rti.s. 8G) = x2 - 6

dltllr.aulr.rrijl!li:&.slC g'@) = 2X

. ft(r) i;::.:ta1) f @),f'(x), g(x), g '(r) sf"-:-l
f'(x) g(x'1 - f@) s'Q)

L...Jf ti.ar;€tr n'6 =-=1*,

1ox(x2 - 6) - (5x2 - 3)(2x)=-=_.--(xz _ 6)z

1ox3-60r-10x3+5r=-=-iiii--(xz _ 6)2

- 54x=-(x' - 6)"

n<xt=fi b

. f(x\ = xz + 8, g1x'| : x3 - 2 a\ PPt
,.;trrst,- f@) = xz + 8

gr.+.tr9 ,E{tlJrJ , t iJr nEi.i.. sli f '(x) = 2x

,ristu g@) =x3 -2

.iJirl,.tuutb,tj|;jrEr'.i,. €lji. 8'@) : 3x2

. Iu (r) i;:.r:ta1) f @),f'(x), g(x)' g(r).!".;-t

f'(x) sG) - f (x) s'Q)ladrris.idiss n\x) =- tgGT-
_ 2x(x3 - 2)_- (x2_+ 8)3x2

t-r _1\2
\4 -,

-x4-24x2-4x= d-a-
itLaas. diirri

:.,,t L, llr#eir:lJ?Jl
I55 /X- lU t;

11.11 =;--=; 1/A
oLx + 5',' tzx + c

L/itl li:.i. tgli
-an 

6:U.l"o-,4 i.j
U- :X gl L:a, f -.-tt

;. ,*l ri 11 , g,-lWrt

tli.Jr dbii cl3 g;JFJI
Ll -1: aul u. Ei+ d L.

ofi:rJrrc,lkjjr 8d,-.atl 162

Wl I g{-r. JGtf r/iJ't'. [i.t e'13

e.a:jr eJtU Jt^.:-l i;S;.iZ;U r

. jjJlr;.*i etU 
i;*". rta,-!j ;.*;Jl

:,rrl- L. ilb 
"p 

e]* J>JI

h(i= +" - (a
x'- z

h'k) = 4I'4 -2!x2' x+-4x'+4

tG)=# (b
x'+ L

h,(x) : xa.+ 3x2-+ 8x

x* +2x'+l

+.r+rle!l of>$l\
ci-L'.IJl i.€rF:-Jl arfl '&l'iii.ll

o|AL-a' d.rL*Jt "P3 
ai*Jll

. {t-- t+le-i .3 .:l'i::Jl3 . ;iit*"
./>\!Jl f** Ji e:sAt c f :

. dr)UJl .tt*l-L..a.Jl . j.a ;., ii)LJl

e+r.uJti

ejjij | -.f.8

&-.,JL

.r:si 
f

@(D@

# Jl :JUr-r o-),\.b UL3 Jt e-,.^; g *i9- .>V3 a-d V)\!.lr 1'b,*-tr furl&rr
.:trJ*-?-Jl ,* ,tS U ,-i-P eet"e- J5 J!+tl f .i.et^ll 1*6iLt iLii')l 'rlei Lt.S eeJ"+'

otrbS.f #.-:Jt elJi q f .-r.olr,alf e:,l.*,a €cL"**Jl ;ilJl d")\- dr,. JidJl f- e'.-l c,5;1:ll

.-,){LJl

6La:rJtgc,lJlCJt I d;oltl 16:
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dJJS:tf pr_jf:tt fl
f.€P./.rsi:! t-sa iUlf ,p,:-f

"i$,Fi J_,-i+Jt J*.-t d .vXttr
-r)\tlJ ;"JiJl oLrlrJl :=+:J r;n all

'r+!i* -*

c,!b)l J^J* p;t (22-2S (6,tu,) :;!L,;jl:.1s::r.r...1-.11

f @) : @x + 3)(x2 + e) (zz

g(r) : (3ra + 2x)(s - 3x) et
s(r) = (\A+ zyqztll - +t1 1z+

13 \
g(x) = trxT + 2xJ\0.sx4 _ 3x) (2s

c(t) = (t3 + 2t _ t7)(t6 + 3t4 _ 22t) e6

qtot:G? *;i)(,i - no) Qt

f(x): (1.4xs + 2.7x)(7.3xe _ 0.8xs) (2s
.,lil+)l j2J- p;t (29-54

( 7,Jll-) :.,;! ts;Jlr JF ia,^L itl'l) ,+jJl ii:5 6JrU ef"d-l
12'o4t)=-; Fo f(m)=ffi 1zs

1g1 = fr]2L pz ,1r1=qn*r2q'-*3 1!r' -x'+3 q'-2

{w)-w+wa+ 64 o(r\:trt r)-r
vw r'#(13

Clill >.tcj t"e".3 ,- y i3>Ut :taqli c,L+ 6"! pt; (J5

.rp , itJ d ,€i.i)t ,* b jK1"tc il.,;; ,r!r.."i;f
.80 - 2d,sjt--Sr 

""-Jt Clnl :_rr

.r3{ L-r= .;-rJt ul,,""Jr Jt-l -}:; Jt r(d\ tz j F
r@) = d(80 _ 2d) ..luri ,.=;.,t,_

r'(d) = -4d + B0 . /, (d) J_J\ (b

;1Ll;tc,t.f;Jl "+ "r:cbj<;6!d.f)t r--ri (c

Ylr20 .;5".i t"

.r-r.-Jr* |xh in"j.Jtr alhJtJl f .j'r.i U arr;; ai* t-31
.ru?)t ,;^l rEjl j!:jl J*dU (56-J9 .La (',lJ>)l

f'(x) : 6x + 2 f(x) : 3x2 + 2x - 7 (t6

S1(;r'):# s@l:'/i+4 (tt
f '(x) :20x4 

--1.8x2 + 1,0 f (x) : 4xs - 6xs +'1.0x - 11 (rs

8'(r) = -) sAl: * tn
f ' (x) iz:. c-;S t;! c f (x) ; z-' 

^ y' 1x) iJK:J, t+r I itr:: :..lrr (40

y j\4 yj-: c/;Jtru ijujt d::Jl **; ra;p c;:5_y
ca:tqyf "(x)e;c.:- citsIlJ dJjsr , yt2\1xy yStrl , y,,1x1

f "'(x) yj\Q yy cf ilttJJ aJUJI ;i::Jt u--j t+!i
lLJ! ot:-,i,*tt r';Jl l-rr.lc c,lt-",."-lt ur;, .7t3)1x1 oi

rt$t pt (a-c :;! i- >rs .4rl .1lrrl

f (x) : 4xs - 2x3 + 6 illJlJ ;".iujt :i--...-rl (a

g@) : -2x7 * 4xa - 7x3 + r}x il1il ajujt il:-:Jt (b

h(x) = Ja-z + 2x-2 + 4r2;Jt-r-U;-t Jt &::Jt (c

;.a.:Jl Lj *t 
,i.j 

,gtrt+Jt slt"*-q;! U;:rr.1S 1c-:".r-rl
.rl.it+)t J^L );t (l-5 ( | Ju,) :irLaJt -btz.lt r,

f(x) : sx2 - 3, x :2 , -1' (l

8(t) = -t2 + 2t + 17, t = 5,3 (2

m(j) : lsj - 1'3' j : -7, -4 (t

a(n) = 5n2 + 9n - 17, n = 7,2 (4

r(b) : 26t - r\b' b = -4, -3 (5

.rr|YJl Ft (6-t 5 ( 2 , 5 !rti.J|) : ;! t* ilt, ,1s ia":" .r-.ei

z(n) :2n2 + 7n (7 y(f)=_11f (6

b(m): smi - zmi (g s@) : zni * 61rtr - 2pt 6
131

f(x):31az - xt +2x-i (n ntil = | * i * 1+ 4 (to

p(k):ks.2 - 8k4.8 + 3k (tt q(c):ce_3cs+5c2_3c (12

.::l+re.JLi J-rJl 15-E! ;rli + ), ;b: r !_.1t_.1*f r ib, -1r (l 4
c!l+)l J^L pt (a-c :;ir.lu,r,-!r-r.-i;

, f(h) : -0.0036h3 - 0.0Ih2 + 2.04h + s2
( 4 JU.) .plt eXi.r r:--2ijl s:Jl .:,tpLJl :_r.c ft.::
.;JlFt i-JJ J*iJt r..rjl Jdj Jd"j ;J:L, -r-3i (a

:t",&r)lFt 4?JJsL*lJt ;i:Jr Jfu-rqrl p
. h = 2,14,20

0 < h < 24e;ilt up u.L)t 6rtFl rr) -bri (c

"."!,,Jr 
glt -buu.url 

{Ft 
,i-Ft .briJt rtn) 6u:)r jurr

( 5.tu,) .6t!-Jtirijt irfr;! * arr.]S.g;rtre
.r!1?)l J^L );l (t5-20 f(x) :2x2 + 8r, [-5, 0] (t5

r(t) : ( + 6t2 - 2,[ 1,4] (t6

t(u) = 112 + 15u2 + 7Su + 715,1-6, _gl (17

f(x) = -sxz - 9ox,[-17, -8] (ts

z(k) = 11s - 3k2 + 3k, [0,3] (te

cv) : !# * L", - 6n + 8,1_s,sl eo

;JlJl lui.r-rJl a,_t-L s, "f l:LJ";Jii ;)!i ,Ang) el
, .-.rr' r- - -', ,+u t -r! lr-$)L ft ;Fl 

LL4irr h (/) = 65t - I6t2 + 3

h, (t) :[J\,",', ;,',r-::;
.10, al ;;ilt ;zFt |t*l 6;-dt j u"t;dr f.ijt tln bri (b

!68ft1u;r JJ;l*:J;fJr fJ _r+!"<":J^ G

.)til?)l!i*l;,jt G (0,3), (2.03, 68.9) (b

Y'(f)= -11 (6

z'(n):4n*7 (7

s'(h):\*1-3h+ $
h, h1

b,(m) - z*-! - z*i (g

n'(t)--+-9-9lto
I- t t

r'(r):+- 1r+ -1 rrt
2x2 xz

4'k) : 9 cB - 75c4+ 10c - 3 (12

p'(k) : 5.2k42 - 38.4k3 8 + 3 (tI

f"(x) :8013 - 72x (4oa

"'(x) : -42oxa * 96x - 42 (ilob

h(4)(x) : 1080x -7 + 240 x-6 (4Oc

8 J13,- d:llJt{.; ,6!u: lr-r i
€ €.;t ;r+Jl'QJf-\'JJ l

-'alidJl U<"rJ.f-et-l# eEJt I
yr-4i f 

ti.Jl € *;l;-i+Jt"r f
-,-r+l! ptiJr3 t-=ll_r J6 l

.c#11 i
22-28<f:*1f ; ,gftii it-r i

JaV aL:, J! ,,Ulrj; i
.J*rb.S-rL; Y ;*:Jtr.-, ; I

.5-rL; Q,iYJr,!.a".L:," :.,r.r t
iJUJlc.i:jr j altr,ls e+ J-t* i

.grt'!l t
.-,*,.=,,*-"**f

rdlLrbl

163 nu:,i.6lr 8-4s.JJl

CD@CD
gltdl.:,?lrl

48-62e46c45c6,;rj1-34 i t-;"-lt j"_- @
35-621 .t-tJt.ei GD

i3 6,t;':.t*lt 8-4 g*,atl
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fre ;t A.a::Jl jj;l:;" jlJ or<i ji j<Jl a/ J^'+Sl (5t

( 8-5 r..!Jl) :6t!*Jl !U:Jl.r, .J,!teill:rfs.r:r:,r-L,,["J?li

-3 ,3 y = x2 - 3x, (0, o) , (3, o) (52

-2, -2 y = 4 - 2x, (-2,8) , (5, -8) (5t

6, 12 Y : x2 * 9,(3, 13), (6, 4s) (54

(s-2!r.rJr) :.,;LL"al+ J'5*l
-8 ttrr", 12 

16 1slx--4 x*4

-i .liT. 

"'.iuil;' 
P'J x--z.X-+I--

-* rtq ,t'=*n =. 
,t,I X-ZX--)X-Z+

(&r u,rJt) :;!t*qgyri;
z rim *i=JZ (se. x-4+ lx _ +l

S rirl- (V7 + 2r + 3) (5e

D f h(r) = (-7x2 + \ (2-x);-4,5 t" (60

-1-4 x A

14x B

-21x2-28x+4 C

27x2 -28x- 4 D

9(1,2) iL.all vuy :2x2 ;^:"o.ts J* t" (61

H 4H

8l

5

f'(x)=22sxi H

8

f'(x) = 225 xz t

1F

2G

F s/(r) : sVl;i":- u (ez

^^!f'(x):lxz F

f'(x)=lxz G

-)!t-)l j*J* ;ijl (41 -44

:;L i-..1s +J;tL.ll ,:;t-:;Jl QJ i.lt: !* ,Y

.=:::::;-:l 
[:

. x : -7, 0,2vt* -2 .5iL; i-a*Jl (45

. x = -7, 2,  l''t:c 0 rgiL:aaiJl (44

J!t+)l JFI- rlJl (b' c' e

;;y, J/-ll lir +r J-:*:,,tr.bi'i]]J4i 6 (45

.JlJrX q-rdl uasleAl r.;^1 c,U::Jl

,2e -4;* ;-A:.j-J ;-.5UJl ;-L-'+1€'ai::tl-3i' $5: (a

' A' = 2ttr,V' = 47rr2 .r b')l-i"aliJt6Fl
.a L/Jl ka:i*-e ;-b!t ;J:t-.Jl ;o auA g| :' (tiit (b

. 26 vJ.) Jrb Ls-r . 26 eJ; J p 6.y (-t\, 6!g (c

,r- ,fo ar\r,Cy'l i-L- JL u.e \-sl , ($-i (d

.J*+-Jl ;z:' tz3\,' ' a 'J)'4 *-^iJt
A : 4a2, A' : 8a, V = 8a3, V = 24az

.d rlr j re;*,j i:Li\l 4J)L*JI ;* t|,;i el r' $a.at 1e

;JrrU[/'(r)]2rtl!,.JJl.ra-r*i ;r. js,'u ,i.tott, -"ts' 1+s

:dll r, alt?!!:.:15 e: . f (x) = 6xz + 4x

:.r*i iqlc-;s;.- ui ,1Mx2 + 96x + 16

;'y. S ^..e+qg! c;Ls r^ai . iur3 + 144x2 + 32x

r!q)l -;-l ,r;r 'd&l+!

b\,.\i,J'f '(y) r.ri ,i-i (lz

f(y):10x2y3 t5xz2 -6xy2 +8x5 -|7x\yy'
f '(y) :30x2 Y2 - I2xY - 11-x8 z7

:.ri .:,L1! cg-*iJl li:-j-, r*t! i* ;ts. ,6t4,;; (48

f '(x)s,) + f(x)g'(x) =' f(x + h)g(x +-h) - f(x)s@)

L 
" Jl J! /(x)g(r + h) -;';\ t,;--! t ;ru! i.4t :'Lli)

e!t-)l J^L );l .(,:"+)11

)"i.-t,",:bw J\ ee {-! I ;rtll .:it5 lil L,i,f*r+ (+g

.Jl'it-!
"f'(x): (5n +3) *5n+26p,f(x)=fn +3.:^;6l!!"

rqq)l Jr,L Pl
:,ri c,t-i! eU!3 ci*iJl i-i:5 ;-r'e! a* o,J r llal (50

f '(x) x,G) - f(x) s'@) ,. f (, + h) g('x) - f (x) gQ + h)

-

I s@)12 trt h g(x + h) g(x)

f ',*'r J r /(*) s(t) Jilr, J*-'t I rpu i'r't : :L:' j)
{,tt7)l Jz,],- };t '(* e}13

df-f.oilJd,lil{jjl 8d5itl 164

CE

. ;r--rl r:" f Q) - x r I (x) : x2 ;,.t.iJJ,JLt-Jl L".r--acr{ Cl dJl -ri i-;lt V :1' yf
.4V1ry:

,f '(x):g'(x) oi.r*.j,1"-o\,53L; l!! ,i$\i- iLL*JljJd
.r: * L"-l= L:;/'(x) :g'("),-rpcg'(r) :2x rf '(x): l jltyJ

'.-- 
"t;'*W

:rurlErsdr!.>ld'orgtJ@ltli!!b.lia+JI

ilr)={rr rr,:=10 O JG)=3r:-sr,i= 2,r I'

1?r: 21, lol,o 6\ -5' -17 1

,(r)= 1r: 5r-1,r=0,-r (. l(r)=rr rr+7 r=X I O

-h 6,-6,6 l\-i,q-ro

2116,21,11 3rr-3\r,11' 139

:g!!!hosa+J

l(i)=r:{rr+rr:) O tGl=(J+5.): O

i'(.)=irr+r:\' f(r)=lr'+30r'+aor

{r= + oo lar=/it,
|o=_! r'o=!r

r(i)= (3rr 2rxrr+ rl 0, pG) = {i5 r6.1 5i1 0l

,,i.)=t5rr+{1r 6r: f'(1)= 20rr+l3r'-l0r

rr!r-i,-ror ',";",]t
,..,-t,-1.: ,, ,- . ] ,

!*-L,.()=3t1 6t+sa!\F *?;:Jlr' JF+Lju ''D {r5

.(L,lr4rt)!L :f)5kre;luJi'f!rlLLru+,i !uJ<r\

;r.Cr&)f4ir: {
. tJdJl45 ,',1';Jl -o u)iul.l.*.

Y

jul J$"rJl-, uPi'It tA\ 6t21

,;ry .rt-a*Jl ;iYe .-iL:*-
.JlrJJ +.l*€Jl oe3V^

4 C--,),{,!1 J! +Ll 6il- Ft

J3- ;LJl ;rr-rJl rK;i aa-;-r."

6F di .'i i.s^:Jl ee)*Jlt o"t*
.cr;-rJlU,t .,i i,ii-

I

,46 Jlill j' fbilt sa/insl
7e ' q

..li l;.*- di -,)\ljl sle
.b-) .t/'(.x) f2 =f'(x).f'(x)
,fJ<i,)i *.--,-# )l.i*Jt ;.rc,li

clp ljJ iaJtJloS./ o.a:j
.d,H 4Jl r,

6l;:r.Jlg crtllCjl 8 dLa.Atl tl
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&LSJtl9 sit j4tf CrsJ arL/!{,tl
Area Under the Curve and Integration

:t rr5.lC
6br cL!!sI' 4ij:Jl +Lr)tiit*lt _a (r.:.Ql);.dt ;,il*Jl
dti:-it !J-Jl ;;I*Jl n:U.:lae!;(-r (i, 

eL" J/;_t>lj +L;j
f (x) :10 - 0.002"r ill.iJl ,gi.dLU li4ilt i,il(:Jt iJrL.

. Jt-rt t" !15 ir. i;; r irl.Ll Ldt i,al-*Jl

i3)taX*r 6Jtc:<tr a-iirj. C{-i

Jt*:-t t0, 121;;ilt jsx 4>)tef@l: -x2 +t2x G,^:u A-rr"ea)lttLrJlt>L.a}
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& lSitl3 dJ;lhiil e \,*rt-l' I ar_jiitf
The Fundamental Theorem of Calculus
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a4-ltt atl.rrl .LlJ,3

. 
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-,),{!Jlf#.5r" U,H lJU" Js

.g-^UJJ

:qriilt". iJb r$J it^ei;Jtr -rall

f(i=6x (a

gy2 :eS^' yV!

f (i = -ex-7 (b

x-6:i(* o'l-l
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S.ltr..Jl
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+ I

:--+t 1'1
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. 
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r\t C- S1 S-.;.= ili,;^^:r t ;r- 6jjt j,rt,,,-ri (B

. J,t*Jlr Jir.&Jt J +L! | i,rL:Jl
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. F(xll, ri) ;ttet r o;u iy,.r<=r'xl . i..laJl ir€ y-r':r | !sd-J

75 J.K:JIJ J/blitllEspiltt bJi:Jt g-6g,.,.r.$l

www.gazanmaths.com
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t3
l- +:t3 dx rl Ir, sl a-At *v:4x3 (a
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fn er' * 4x + o ik ilo, 4]z4t *v = -x2 * 4x + 6 (b
Jo 

.! rir;JuJr -qei .J3l
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c.r!s r;.:-aJl ;*.62d1 eu*1. J,t*lJ U;)'il-, slerJt ;.'rJt 'r:t a-Ur:tr lrlr a-; rL> 13 'ii b"!
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e-e r o(f) = - 32t + 120 t'n.ti;' ae-'#'&B3ir'ar (21

ro,ulr 6!r . ;;u f "r- !u.|(] ,ts1u;.6-+'"'ll a 4:!)
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arx * ao)

: ltr\arx" + ltrryrar- rxn- 
1 + "' +

Itryrarxz + lim arx + L1ry, ao

: o,\\xn I an-tli\r^ -1 + ... +

a2ltrryrxz + ar ljT. x + lim ao

: o,(riry.x1" + a,-, (tj+ x1"-1 + ... +

,r(i\, x12 + arli+ '* ljg. oo

:ancn lan-rrn-1 + "'+arc2*af+ag

-- p (c)

tn = 1- J:.e ia*,+;;tJl .li c;i (SO

I+ tff"l 11 : L1 : L = ljT, tf (x)l
.t:,o i*;rtJl .ti oo ttl . n :1 J:-o ,a*p;;tJl .11 6i

.tjq; t/(x)lk = Lk : e;I sy e-,.P k.i: n : k
6;1n : k + 1. *s e^.^+ ;-;tJl oi .rt^i! -rjJJ.Jly

tiy,tf (x)fk+1' - Lk+r

ljg: yt'lr u*'=tj+ 
lf (x)lk. ligr- t/(r) 11:

Lk.L7_Lk+r

"l ,l-llir."..---, .n:k+11".r:-c a^*pi;tJl .li ,5i

.n ?-f C:* lJe 6\ a^3+;rLJl clli ,,t'\)l
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q'(a) :(3,+ - i,-z)(,2 - ru,) *(,? *;i).(i,* - rs)

f'(x) : (7xa + 2.7)(7.3xe - 0.ars) + ('t .4xs + 2.7x)

f'(r) :

127

(28

Qe

(t4

(56

(58

m'(q):

(65.7x8 - +*n)

f'(m\ = - 12
' (3 + 2m)z

r'(t) - , tot.
(z - t')'

qu-2qn-8qt-sqr-8q
(qt -z)'

4x'+3x2 +3x z +72-- rcr'z+{-
q'(r) : r- --t5

11r)t'(w)=*w-i+lwizz

(50

(51

(r2

(r5

8@)= t/i + I

-ntT

-/v 
t I

s'(r)=;+ll I

tr-r/ |---H#

t @):20x'- 18r'+101
-rT\Ylrer--T_-r_|-

-4 4

c):4x'-6x"+1.0x-l

(r7

(5e

:3x'+2x-7

xrn=-j

185D c,bb)'tLi*r, 8 l,-atl

(5e

U +s) @)= f (x) + g (r)
:_++x2_1

x+r

{xlx* -1.,x€ R}: Jrll
U-s)@)=f(x)_s(x)

: !, -x2+1x+t

{xlx* _'J.,xe R}:J[Jt
U. s) @): f (x).s (x)

: *.(r_t)(r/)
,,f I

= x (x_7)

{xlx* -L,xe R}:Jr5Jl

tflr'l:#:h+@2-t1
=*r.*,-

{ xlxf -1, x* 1 , re R} : Jta.Jl

(163, 164) asa t8-4 o,,J.ltf

f'Q) : 8x,f'(2) : 16,f'(-1) : -g (l
g'(t) : -2t + 2,g'(5) : -8, g'(3) : -4 (2

m'( j) :1,4, m'(-7) = 14 , m'(-4) :74 (l
o'(n) : 10n + 9, a'(7) : 79, a'(2) : 29 14

r'(b) = 6b2 - I0, r,(-4) : g6 , r,(_B) : 44 lj
f (b: 

-0.01_08h2 - o.ozh * 2.04 (r4a

f(2) =1.96"F ,f(14) = -0.36"F ,f(20) = -2.G8"F (l4b

68.92F (l4c

e (-2c -8) 6r;,a (-2t -8) o+r itn (t5
(-5.10),r.1'

(4( 350) c.Le,(1'5) 6y-a ((06 -2) ^+r- aL;; (e
(-3, -2) c,Le 4-6,-11) 6-j-e.(-5s -10) azr ALij ll7

(-9( 405) o^Le .(-111385) 6r;,-a.(-9( 405) a*r- A.t;.; (lS

(3.9) c,Le,(0<,0) 6j-c {Ie 7) +r;.L;j (t9
c(2,,0.67) 6r;-,e s(2c0.67)r (-3( 21.5) .lter,ltjL;j (20

(5(32.17) sJe
U,*1 l 

j,ae 
. 68.9 ft 3n ;fJl cfi ,)i ;S.i L6 )l ek f,.j (2 l c

.68ft

f'(x) :4(x2 + 9) + 2x(4x + 3)

g'@) = (12x3 + 2)(S - 3x) - 3(3xa + 2x)

Q2

Q,
s'(t) : * rut" - 4t) + ('/l + z)(sstto - 4) 124

s'(x) =('.+ *z)(0.s"* - e")+ (r*, -3)[; * z,) es
c'(t) : (zt2 + 2 - zt611t0 + u4 - 22t) + (t3 + 2t _ t7). e6

(ots +tztz -zz1
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f'(x)c@) - f (x)s'(*)

[s (*)]2

:iK.-";,t-7J (50

f(x+h)s@)-f(x)s@+h)
h g(x + h)s@)= limh-0

: lim
h-0

: lim
h-0

: lim
h+0

f (x + h)g (x) - f (x)s @) + f (x)g (x) - f (x)g (x + h)
h g(x + h)s@)

V@ + h) - f(x)ls@) - ls(x + h) - s@)V@)
h g(x + h)s@)

f(x +h) -f(x)o(r\ _ 8(x+h) -g(x)r,*.,
ft 6\"' h r\'-'

rattiy^!@F&-f(.)ri\,
g(r+h)-g(r)

:

f'@)s@) -f(x)s'@): 
[g(")P

rk,.i i;a.:Jl;.:iL;.ltrJ,rJ<? Jij<Jlr* :i;Ku tt?l (5t

.r-i; .rt*J! .JUL;; ;Jlr,5'! +ii 6i,0,/ -.ttj 6i a::".11

g(r) : x2 + 3 sf (x) : x2 6^lt-tjJ >{:; t{.--' ;-i-"'t'Jl L"+J Jii
.2x .l: k"-:: i;*Jl

(L7t, L72) gnr8-5 g",,J.rlf

Jt d-t3.,[f , fO] ;;;;ttt] L*a;JiUl irt ;,;u UrL (5a

oi -r; ;-r-t, 6J>y I €'"",F e -e.r!.:J s -Al.ilrL'! I

Rr : 1 .f(0) : (-02 + 10. o)o's : s
R; : 1 .f(1) : (-12+ 10. 1)o'5 : 3

R; = 1 .f(2) : (-22+ 10' 2;05 : 4

n^ : r .!sl : (-32+ 10. 3)05 = 4.58
ni = t .f1+1 : F42+ 10. 4)os = 4.90

R: : 1 .f(s) : 652+ 10. 5;os : 5

R; : 1 (6) : (-62+ 10. 6)05 = 4.90

Xr: t '712'1: F72 + 10.7)05 = 4.58

R;: 1 .18): (-82-+ 10.8)05_:4
Rio = I . f(S) = (-92 +10. 9)05 = 3

.Q* 
^-.-t 

;-t- j 37 .96 €:L; qSJl 4--t*Jl

.-rJl .-ilp'il J'"dJ ..1y,- ,Jlll U ,Fl U'o,r, (5b

. 6r.-i .:>\.1*J 6 -*'Jl -.tlrL\ 1 J teXJa.J
R1:1 ./(0): (-02 + 10.0)os = I
R2 : 1 ./(1) : (-r2 + L0. l)o's = 3
R; : 1 ./(2) : (-2? + 1o .2)05_= 4

R; = 1 ./(3) : (-32 + 10. 3)os = 4.58

R; : 1 ./(4) : (-42 + 10. 4)o-'5 = 4.90

R; : 1 ./(6) : (-67+ 1o . 6)0s = 4.e0

R; = 1 . f(7) : (-72 + 10 . 7)o's = 4.58

R;= 1 ./(8) : (-81+ 10.8)os:4
R; : 1 ./(e) : (-e2 +-10. e;os = 3_

nro: r.,(10): (-102 + 10.10)os = 0

.Q"* +r;r->r32.96 g:L; lnt4,-L*Jl

:L(-" tt;l (a2 : a:(*" it-l (41

:i.K-" i,tal (43

.ijlJl4?=, V ,f;rilrJl4-L- 4,,calc:':i(- i,t-i (45b

.;Fl Ct- e>;a U'e,/ ;Fl f> ;;* tju.,;;-

(45c

,-r!i ,1>\*;')l e f ,;l -rt.J)+ glto-t* Ct:S J:.c (45e

f".- tt;5.ro: .Cll L.* ,t a=LJl L'?*' 'ju.;"^

rT,J e; :r aL-, J!,o7-e'!l f f tJl -t'r ;J!+ --<Jl
:^^ilJ {JKJIetJlLb d

{t f ,f'(*) :72x * 4.Jio'Ulr' -l-e :c'(-' Lti-!(d'lJl ry (46

.i,a*-Jlr-ri d(,iJ-r'!l ;JlJl 
C_:r 

ra.r..--it"i . jirJl
:i3.*" ttqJ (a8

lim
h-0

f (x + h)g (x + h) - f(x)g(x)
h

= lim f (x + h) g (x + h) - f (x)g (x + h) + f (x)g (x + h) - f (*) g (*)

h-0

= lim
h-0

h

f(x + h)g (x + h) - f(x)g(x + h)

lim
h+0

f(x)s@ +h) -f(x)s?)
h

f(x +h) -f(x) g1"+/,;]* Tg, lut Totorl

][ U*''"+tr]+
(x)o(vt-h\-o

/(")ti-^q-r \'- t -i;:0 h

=f'(x)g(x) +f(x)g'(x)

U::,;r'U ,-* .5n + 3 4f @) ;i i! :i<.-" Lt7!:a^.""-e la9

i,ii^Jl € 6 -41 f t. ill:Jl ."/,J,t-" ;tJl "i^ ga:,; t;)l
.5n + 2 i1(5n + 3) - 1 q\ 5n + 3 6" t-ly. l,3i

=nm I
h+0 |

=nm Ih-0 [

h

f(x +h) -f(x)

617-&*te&til<jjl 8 dl"'atl 185E
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(L79) ,f ,8-6 s,aJ.rJl

;-t-*JlJ si..zr" x _2r^^)l d,i 4r-t*Jl JI A:iK-" a,[J
.,J.t*Jl :JU e x,2jJl .:,;

. x y^ll *>.; j g9g;*tt*Jl f kV J^ ,J"tK:Jl
.a,,J.t*lJ iillJl 

r'.+11 C. J*V eeiJ<Jt i-1.*Jt t i

f A-m)dx: f ,0,* f *0,

n****l,o=n*ly**rl2

(nb + mb) - (na * ma) - (nb - na) + (mb - ma)

nb + mb - na - ftM = txb -f mb - na - ma

f (x ) ;1Vt rrli ex _;;*-Jl u: {tf k) iJtrlJ .,;Ut Jt;lr .ri ;
.j-
) , f (x;)Ax , p .-t-- ,15 crli ci.-e, Ax 3 dVf(x)JiL".r,, .Ul-fa' a ..J--J-.---r 

.JL
.r! rJL LJ"+.J|.r!t qlr,r

.FL J,4cp.uL6rr+,qt+:^ ['y,r, n*
J^-

(55

(l0a

(5oc

(50e

(55

185F c,t+l{-}'t6c,re 8 d/=.6tl

..rl-t-3 5 q:t*" ,till. ; -r (5c

^1a
^-;Itr'

1-t=;n 5'

:'1,2.5r

= 39.27

.e.a.;*Jl Lt*Jl Jt:rp"it,* Jl(:tl .=*_J;Jl

,[lr;13;-Jl_r 66Jiull i rl gV .>t-l"*Jl :i5.* i,t7!

*J djilrJl.i.: r[t.: i-L"..Jt ,iJ; JJ\l !r_ridt .:>{"t:*"
..r\t*Jt ;rra-,^)l

(5ob (5oa

(-r' + 4) dx :3| ,

x2 dx: 1
J

Li!i car"-id.Jl ;r-erre*Al LL*Jl .:1a.1!Ur;i liJ :;;(." +1t+!(I0c

fl
J.;isjt Lt*Jt oF.r crijle , 

Jo 
,-*, + 4) dx,j.t-*trr i+

Li!, ( IiJ c g (x ) c.,; ;-L*JJ 
Ck".; V l;ii t".,, .x zra=ll j f (x)

fr f1'

I er' + 4) dx;" l x2 ax,J"t*Jt-p a+;Ur i-LJICF
Jo Jo

r" --o aa i '
. L/j 3.33 ,r Z i ,* JAA

.et,-zx2++ (rod

tIt<"!,i!t.;rlb.r:*:" y;,rre^il i-L*Jl -rL-> -u-e (IOe

;, Lal"uJ aP i ( Ga;4 f .:-; ; rr.a*il i,L*Jl -,t*
.4+jUJt 4JUJ|J*t<j:.."*J d (JiJUJt eo-At.r^: _ei.,5;")t

Jt .i-l crli e6..rr_l;o 4JUJI cis t.r! :i(*" !t+!i'Lt' L3y5 (Il
i-t*Jl C.l,U r" rSi .rt-t- &.:1 iu*JJ clJt itrt"yt

.:>IJ.:*JJ ,;-.,-J'..ilrt'!I Jt -:-| #_ e or .,r:-.Jl c.-;
.i lrtl t J t"d- I rrli c Lai L:. ;J I J I c.i K t3y t 1 . ;,e1 g [- L-
Jt .:-l*Ui, i-UU ;1q ,*rrr)LL:*lJ ,s-*..irl

pl q,r:!t .rtrt'jl

I'
I
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