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gA m cL -e tK: tltxV

Ca".eiJt .7;!t ,J;

,diUJt{ ,qil €
-r+9i .o!^U a-6-,3i^Jl

3(f) 2(2x + 4)a : 16
3

(g) (s -zx)2 + 4:3
.oliJl l-.^ -E Jp + j\ 424.75 m3 J "$:Jl 
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Domain of the Function
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Quadratic Functions and their Modefling

(x-2)(l -x)+ (l -U)2

(x-4)(U+ 1)+ (x+4)2

(5) !=x+4

(7) y=3(x-t)2+4

(9) f(x) = t<n-+ lo)

(11) y:(2.x+ t)(r -2)+4-2rc2

g.. L aeJ,"rF-J ,,X.j eiJ^; .ltoly 4{}tJl

r,* r., JS du +2i ,(l_4),y-tt";ll d
(2) (x - 4)(tx- 8) - (x - 4)(x +z)

(4) (x+13)(x+ l)- 4(-x-2)2

94*{, kjj fqL, dkJr JtJJlgr ai ,(5-12) yrr.:rr;

(6) f(x) = x2 -7

(*l r(x) =-7*

(10) y=3x(x-2)

(12), = (3x +D2 -(sx2 - +s)

.rtjl=Jl elS:I :.rrJ ;:'yl J.,.Jl L :.$r;Jr ,$alt (13)

!..:U!l
.c.,Ulo,tt oAb1eF,;[$ alsrrr ue.li {14_16) o,,Jt*Jt s,

. (1)

(3)

(t+1

(1s)

(16)

x -1 0 I 2 3

f(x) 4 -3 -6 -5 0

x -1 0 I 2 3

f(x) -1 0 3 8 15

x -l 0 I 2 3

f(x) t7 20 t7 8 -7



@
@v
@
V

@
.@
@d
@

.4.&E 6J t+Jl c.i t5 I i! @,p1 to,*;-61 qjr r:;6 r5l @ #Ia,( I -5 ) .r.tt+llr d
.a=t;aJl:..rr*,ti fu"tfO:kx2+x-3,ke Z ilUJt (1)

\p; aJl: ,ra f(x) = . *l iluJt (2)
Ir

f(x) = (lx)(Zi)+ 6 ,aJUJl ,p JI 
'fri 

A(1, 6) a,tnJl (3)

.ab; ill:(.ra y:x(I-x)-0-x2) ajujt (4)

.4rri aJl: ,r.a f(x) : tr,2 - xaJl.rJl (5)

.A^€,At artalt.,tl Jt.rlt6ril.rJl;.1 #1, G(6-10) y-tUld
.i :..rr -3 €s6" c-{tiJl La.u ,r:Jl +,11 illJl (6)

@ !=x2-3x+3

,U.; ill.: c*J + l-- aJt: c;i (7)

@ !:x2+2x-3

q:-x2+r(x-3)
9,f(x) = 3f- Sf* 1 aJl.: ,r,*-, JI g";, J t^- +t; gi 1t)

l%:(3x+rX-x-3)
@ r*, : (r- 3)(x- 3) @ !:-3x2 +3x+9

@ , :(*-t)(x-2)

@ ,:3x*x2

@ t:, rzl @t-1,-1)

@R

@ <-2, zz1

,Jt o^rs a $J U; aJl: /(x) =(o, - 4)*, -(a-z)x+ 5 ,Jt.ilt .t-6 tql

(OR-{-2,2} OR-{2} @R-{-2}
\ .aJtJ! JtjJl Jf.r.'..Jf € rc, ydr* Ity,Jt 4?ii^j ,(^,- <fOl

@ rrrl:x2+2x-l@ rrrl =x2+x+t

x -1 1 2

v -l 3 8

@ rrrl:-x2+2x+2 @ rrrl =x2+2x



eirK.Jt L-Wt s 4*-{.,-It JtJ Jl

Quadratic Functions and Parabolas

- g-Jt dls til tr J55lJ ,Grt5*JtChijt tia iJrt* !.51 .&Y ilaa a-i1 ejt,fi Cr..J" E^Ln J5,(1-4) y-tr*rlt d
.Ja"i Jt ti,J"i Jl tlp. eUr

(t) F(3,2) (2) F(8, -t2) (3) H(-6, -2) (4) G(-2, s)

.n-11 c,'tjl.ra!il)+ dt('. g|as f al;hr !.51 ((5-10) gp;larlr se

(s) (6)

(10)

'o vt\
/. (1 ?)

I \
I \

t .r



:4ilUJt JtJJtge all.r Jf "r-- p*,.1t ,(l l_1S).ruUt d
(1t1 y =(x+3)2

(14) y =-x2 +3

(17) y=-4(x+3)2

(12) y=(x-2)2

(15) y=(x+4)2+t

(1S) !=-2(x+t)2-+

O a{2

(13) y =-(x+t)2

(16) y=3(x-2)2+4

@ ral<2

@
o
@
@
o

@
@
@
@
@

'C.J'V r:l-t--3

.St" y =-2(x-3)r*4 ,aJlJl ,**, t-6,r-tu_.j jr_ 
Cl st,*;Jl ,*a_p:alr;$t (19)

x=-2 'CuJl Jitdjl y*-.J 3:t( d.J *t*l t+li"r aJtJ aJst . .;ft ;CyrlJrJr3*Jr (20)

'o'Ul crtju'!iljt *Isl* \rtl d.6t-L',0.1t ob3lalr rj.r:u*. dtK, # Jsp*,r c(21-25),y;r*Jr d
P(2, l0) iLLJt{ r-)) V(0,0) L,.,irl (21)

p(-2, -10) U.LJI, -p-) V(0, g u,llt 1221

-2,>t:t-ar,,)'';?#,u],',ulr?,'tr', jlr'r'ri,,',

2 ,.:L*Jl tF u"LJLi;t,FJ|JV(_2,6) u.l)t eS)

.e.$Li 6Jtr,t c.i6 ti! @ p, ,,c,€,-.61iy'r ci., ril @ #g ,( I -5) cruL*tr rd
.&rt<- 6p aJrU" Js y = 2x2 - 2(l-x)2 aJ:tJt (l)
..r1"!l ..J o-.,* , =-t{*+2)2 -: 3rt(Jr pt <zl

, : t*' - 2 ili.\)l..tt* ir 6t-;t -jti kto u_& y = 2(x- t)z +z al-:tJl (3)

,* 4^.r y =- (x _r2 _2 allJl Lra;. ,tl_s * +-/ (4)

P(2, 3) it ttjt{ p_ y = (_ x + z)2 + 3 &lt(!l Cpr ,;,u.. 15;

.;rq.*ajl art+1t (sfe ijtdt ijujl .jrJ #b ,(6_t 1) y;f-rlf ul
,0lS lil ! =- 2x2 aJlJl Oti{ .--) ,t 3_ri k^_; ;r& y = a(3 _ x), _2 aJuJl (6)

@ tal=Z

@ , =(2x+2)2+4

@ tol>z

a-t l3;- ,tbs a-lt a-t1 f g.rlr ! = 2x, 1*t(Jr ChJl aJ.rt , (7)

@ , =2(x-2)2+4

@ , =2(x+2)2-4O , =2(x+2)2+4



@ ,=(x- 2)2+2

t=-|@-2)2-z

{bi)

-bUi 3

(3,-2)

(-3,-2)

8m,r"d!l a-el-ii-112

,=!@-2)2+2

t =-!t*-2)2 +2

,d Flt ,-k ;r_r$l CLii ! = a(x-h)2 +ft &rK^Jl gUt (e)

" @ '*;;
@ -uu+

' 
,a.tiilt r.e iF^ , = {t: - x)2 -2 aJulJ a;,it t,*ilt

.r^.

Q' G3,2)
.4,e, Q,2\

2}m4t'reu.r, .r'Jl c! * ,ti ,c*c", Jfu ,k * *

@

@

,or clsL" i;t<, CP A*-,F".{ otj:i...1futt 1t;

(10)

(1 1)

,,3 ;jL(-Jl ,Lill

20x
I

@
o

@
o
il.rL..

v
-_&

-_+

0

@ ,=0.08(.r-10)2+8

O ,=-0.08(x -20)2+8

@ r=-0.08(r-10)2+8

@ ,=0.08(.r+10)2+8

-+----+----
lt
tt
lt
I t.

I

----+
I
I
I
I



eibjl 6ldls ist ..bjl .lit c,t*jr.rrlaJ)4 4*{.,rJt ilrlrojt 6u*..,*r iltLi.

Comparing Vertex and General Form Equation of euadratic
Functions

,alSt.:'[il.r'!;lyq qJt It JtJJt d. Xt slSt ((1-7) Cr.tl*Ir ,J

(1) !: x2 - 4x+6

(4) -f(x):-2x2 +35

(7) y---3*'-2x+l

(8) y=(x+3)2-4

(11) ,: (5x +6)2 -9

!:x2+2x+5

!:-8x2

(3) y=4x2+Jx

(6) f(x) :2x2 + x

(2)

(s)

.i,t Jl 6JJ,.J'rp 3ltf* ip f ilrtr. s5t 6(8-13) gr;r.:lr 
\Fe

(9) f(x) = 2(* - 2)2 + 5 (10) f(x) =-(x-7)2 +10

(12) .f(x) : -(z* - 4)2 + 6 (13) f(x) :- 2x(x+ 7)+ 8x

! = x2- 8x + 18 ,C ou:i ;jtJr ;.*-,Jl .r-i il:L. :.rJr;Jrr$iJt (14)

.a.Ul ;rr"aJt ;;'Vt .JUl p-"lt aJrt-" .-5l

96 a*3 t^i .(3, 5) UnJl o ,,,,1_, il ,y :2x2 _ l}x+ c ,aJl.rJl d*j.
la,b QLj.(2,-4) ZLill o AlraJ,y= ax2+bx+g,ill.rJl Lp

tJ ,lrJl ,Ui Or(, 0i & ,JUt'yt ait , "lr{ 
a.Ul or^Jl 6-vl G \j*Jl .rt.tLJt .::l,,i

.'t Jl ,/ i'{lrl a-6"FJl ,Jl c-*-,er}:Jl .:taaJl tt' )_*.tLL-.-,LJl ,-l;,( oij;*rr ,JJd*,

ltai 100 m d-rb ty &VIJ<^,- '*,L ;l a,-1"-, l-

(ts)

(16)

(t7)

J!

\ I
?

\ I

1
\1

I

I \ .l



@
@
@
@

.;ibl, aJtrJt crrs B1 @ ) b -,e,-e61rr'Jr *;K ril @ #b ,{ t -+y ,.r-.lUt d
.,rt*Jl ,,i., otjl-r--1 aJY+ &rt<-. 6!i aJrt-. ,f ! :- 2(x+ 3)2 + + aJ:tJl 1t;

.ulJl;ttAl G,e6,.g!i aJst ..,/ )= 3(x-2)2+4(x-2)+t aJ.:tJl 1Z)

v(r, - 4) -* ! : x2 - 2x -3 aJsL, s;-rJr &rK-Jl iLijl .ri; (3)

! :- 4,/ ): 3x2 + !2x+ 8 ,6rit-(Jl itilJ j,Ut _tF aJ.:l,, (4)

3r,**elt rr hlt .,te eJt Jt Sjl Jt y :,P 45 -12).pUt d
,JJ<i 0i ,<-,- ! : ascT + 2ax + 5, a+ 0 a:J:L-. 1.9iJl &rK^Jl iL,ijl ._fi-, (5)

,r4 (0, l) a*'\tt (-3, 10) U.i.Jt{ rtJl &rt<-Jl tI^;Jl il:L, (6)

@ , =5x2+t @ , :- 3x2+lo

@tr,rt @t-,,,r O r,, tl @ t-,, tl

@
@
@
@

@ <-r,-r> @ rt, -3)

@zso @r,
-y -* OQ-IJ!) p e-.- R-- 15p2+300p+12000 U),Jtr .:.,l5ll 6-vl Jrr- 6-r-r (11)

,d J,r"r-. dtl F Ct p u;.a,.all iHJl cs.r-!Cr.

@ro @10 Ols @n
,t p e,l Gz)

y = 4(x+3)2

,aL.LJl o rllrd y=-2x2*4x-5 aJUJI u;>,* (l)

O , =x2+l @ , =-x2-!

@ *=,

@ l;1,

@ x=n

@ +oeo

@rr,-rl @ r-1, -3)

,Crt ,.t' !:-x2 -l6x-62 u;-,:..rir tq (8)

@;s' @.-r,.,1' ,@ cUr

,e+ y = x2 -6x+2 dtful chilj(.ljkjl _sF aj:t , (9)

@ r=3

,na l28m 4l+^,. Jli*J a"ll .rl.r-j! ,*,Jl a-,tJl (10)

O toz4

fx = 3 Jju .L; aJ oL;.:i JIJJI

@ , =x2+3x+6 @@ , =2(x+3)2 @ , =x2-6x+9



-

.ea*i i{tr!..Je J,.r'J (1) i.Jtilt qp o*1". t, (2) e.iLiJt u Ft c!,L.jt! el{d (13-15) y;t":lr *rr

(2) i.jLalr (1) i4jliJr

@

@

o

@

:iJl.tlJ gUt$"*lt

,:ly=x2+4x+l (13)

,f y=-x2-4x+l (14)

,f y =-**, -2x+ I (15)



$r/l J.rrsl| Jt1,ss c.rt*3(*Jt

Inverses and Square Root Functions

.r.,;(;t iJrhr !.;51 d.t4,*.,i,i cr$u'il ss* & t<+-6*l 6lla'.Jl eJtJt lSUt p-tt ,(1-3),:r"ttorll d
(1) Iy:zx

(4) ,: t*'
(8) !=6x+2

(5) y=x2-l

(9) y=x2-3''

(2) ,:* (3) !:5x+3
,r* t , eJtr J$ r,,f-lt;Jshr l.51 ,(4-10) .;l"tLorlld

(6) y--(*-2)'*1 (7) ,:#
(10) !:(x+5)2+2

.cs.t"Jtj Jt+.Jt fit d .oa1J t.t* aJtr .l5 p-11 e (1 l-14) C1;t*Jl d
(11) r:-rti-t (12) y=-r[i+2 (13) y:^[i4+2 (14) r=-rfx+3-2

.n-f- alrh.3 ,o,!r p-.1 f Alrhr t,sft d e$rUr -,rtr g.,rfuJ 6dr*,g-.ll ,(15-16) ga^r-4fr oe

(1s) (16)

i lJl ..sJl a."-J! x *t""\tt C^lU y C/' Cf oti ajt-: ,-51 ;er-lrlrdJu)Aelld s!,""rr-Jr (a) (l].)
.rJ\a.-Jl o)\eYl

.(a);/;lt C k,-r+rl .,:Jl ;JUJI dJ{- J+Ji (b)

!(b) Jri*Jl i L(;5 (J:Jt illJt Jj^j l)L :qKt (c)
J"V-31 j.rU;*Jt 

"'4;j 
Ley



.rj

@
@
@
@
@

@
@
@
@
@

@ tr, -r) @ tr, zl

,y = {i a.lt.rJt ,:U ..7t-,.J1 f y = ^trn - Z ajt.rjt ,Jtc (7)

@ ,*U ,,,,bssrr*Jt ,)l,;,bs @ ;"-Y, ;,;-ssrL*Jl Jl,;,bs
@ ,pU ,;,b-tso*Jt ,J drybl @ ,p'r, ,ybssj*Jl ,JI &b)

,f y=x2+2 a.ltSt ,"r(" 1S1

.ajbu 6Jtn ,l oK rS1@, b,*,."61rnrJt c:;l5 til@ Ji.l! ((1-5) .r.tUl d
N(y, x) aLill Jlpf a.lt-rtt OtJ o.::, M(x,y);,EjJl g;t5 t5! (l)

.,lrlr .i, tfuJtJ qr^i

.6.,;al afu t$" JS d,iJlJl 0!i ,f(x) = xi t,g(x) = x- 1 .jK ti! (2)

t{*,-5," oQ.S f aJl: oLJ ,"t(;t L; g y : x ,.+i*^Jl (3)

.J-r'Yl aLir.lAl J^," L6*,5*, 0k d!, J.rV ati*, aJlr .t[r -,., li! (4)

.(-- .r1.r---l 3 k,Lr *lj! .r+ cfoll Ji+Jl aJl: Jt-s- -*iq Y (5)

;ia-r,at.cJt +ta1t .,te allJt 6jl.tJl ;r1J,lD ((6-10) gl;Ul d
,,r,o ill.tJl dI[ 0l* J! #,ll alnjl ,l!i ill.: r-re dl,qe,3) UnJl \;:jt tsl (6)

@ <-r,rt
cfu ot* Jr

@ tz, -:l

@
o

@
@

@
@

e, v=/x-2

O , =t,[i-2

@ r:5x+1

@ r=f*1

R

(-m,1)

@ , =_,[;1

@ r*--" ua-, t-- t3-i ,*J
,f y=5x-l4jlrtl o"J<-. (9)

x+lY= 5

x):5- r

,f y:rtr+3-t ajt.rjt .,fuJt+-. (10)

(-t,-)

[-1,*)



(b)

(e)

(a)

I

(d)

(x-3)(2x+ 5) ( 0

4x2+l2x+9>0

(3) fi.0
(6) #*;13-< o

drb"ti"Jt J-
Solving Inequalities

2x2-3x-5>o

-9x2+6x{l

(4) fi=o
(7)#-/-,ro

,aJtJl ,.rQk^Jl .f JS )- ur,*-..r+3i (t)

(c) -3x2 + 2x 1- |

(f) 2l+4x) x2

2x cm il*s G-2) cm .,[L.-r ,-e-* -# (2>

., 2 ,y ;l x z4.lf .li r*'... liLJ US @)

.J"U:*lt li.^ a,*L-, 
"L; 

Cl al-rtJl t.Sl (b)

grul ,".,,,t00 cm2 J 90cm2 d# J*till a,-[^-. JJfi tr L=i f 11 ,g** s-r- tc,ll t-:t (c)

.*-*s J'"Li*Jl JJt

:UUl c,rb"kJt .1-,(3-9) .y..rUl d
(s) #ff#ro
(8) #r*f1> o

(e) b**1?fi, < o

ol,i- ,^-e ,-t-.b -r^-ir^r A.J ;b;:r- col}-, 3 -r+ ..r^-1 y-o.:v*lS grt** .t*-ii+ J^, (10)

...r'Yt oi- ,^-c1 .t^--1 p r-.Jl.(..rJr1f ;;JJl

,y f G tt*>=y,f(x)>y,f(x)<y J J,.lt (;to -r+3i ,(A:y=-1 r#r*Jl aJsL, r-1 trrl
,aJtJl .rYtJl

(a) .f(x)=2x2+4x-l (b) f(x)=x2+l (c) f(x)=-x2+4x-l
,c#Jt Jt &JHl u,F C rul >- y, f(x)( y J Fl St" r+yi, (d):y= 2 rJr*Jl aj:t* ;-J (12)

(a) f(x) = 3x2 + 2 (b) f(x)=x2-x-2



$

@
@
@
@
@

@
@
@
@
@

/ 41i
\-s,z/
(-*, - *), (f,*)

@

o

@R

@ {?,-+}

t,3

@

:i-bt- 6ltlt c.;rS til@ )a, -,.^,c61r*lJlr:;6131@JS ,(1 - 5) a;t Jrol

R ,rr (x+3)2 ) 0 a:,-L;.J F arJ ,F., (1)

f+> o a+u^iJ J- r (0, *) ;iilJ $.:,- x f (2)

0 qJt.*Jt a.e-r--Jl ** (, + 3)2 + 2 < I ar"l=r^Jl J* arJ .F. (3)

(-1,*) ,I #> t u,-t*:^Jl J> zer4- (4)

{3} *l Gx-r2 < 0 4t+-Jl 
"1* 

arr -+- (5)

.eai..all artelt .,b iJuJl 6./l.tJl ;1#D ,(6-t:) Cf,tt"oll d

'oa -3(*+ 1)(x.t)= 2 Lrqr^U ;}l,'Jl aJ:tJl (6)

@ -3x2+r*-*=0@ *'*!**r=0 O -3x2+4x-3=0@ -3x2+2x+r=0

',/ (l -ZiG+5x) ( 0 ar-t+-Jl )-e'ot 4-o! (7)

@ (--,-+),(*,-)

@ (--,-+),(-*,-)
(x2 + 1)(x- 3),r,f ff > 0 4t+^Jl Je- a'J^'r' ol (8)

@ rR" O R-{3} @ R-{0,3}

,ual-2,31 L6L bj->r" Ct .{kJt tgl

@ x2-x-6<o @r'-x-6<o Or'-x-6)o @ x2-x-6>o

,€ *' +lxl> 0 a!-t+^Jl J* arJ rF. (10)

@R @ (0,-) O R-{o} @ q*-",.e*- t--. rj"i ,J

t-2 3\
13,21 @ {?,+} @ {+,-+}

1? x2*lrl-2=0 il:Ul )-2y*- 1tZ1

@ {r,-z} @ {-t,z} @ {-,,t} @ {-r,r}
,qf t'At €s*jY: i*:, -* f(x)'[+j Clrf+ Oli f(x)=-3x2+--+ cjr-f 1)l (13)

@ (-*,0) C (0,*) o{+} O m-tt)



4Jlrjr 6J'rtJt+,l

(r) r(x)='af*
;a*ltrrt Jtldt Cr Jt Jr+, .r+;i {l-2)Cri,-Fr C

(2) s(x): %t
tr adl"Jl ChJl s.rcy ;UJl .-lY'U y ,.:t5rJt a-v! e) ,t aj)-'Jl Jy-r+Jf ;;

x, ! tt a;)\,Jl e.t;i V*; aJl: .-jl

:ta-r J5 aJrtr^ t.lfl d ,+ 1.. oUe &3*r JS f-1r ((4-5) &i,-r.Jt d

(3)

(4) (s)

.tei.p- \evltJafi)rrirJt ,.rgr.r-lse-p rjlGeK4Jr 
iLiJr dnr. vnst ,(6-7) c*-,*Jr d

A(2,11) , v(1,5) ,.,ilt (7) A(-3,3) , y(0,0) upirl (6)

..f ijl cJttirr'! ,L d .d,i*{i iltr f ,.*,,t ((g- I I ) y-,r*rtr p
(9) -f(x) = x2 + 2x + 6

(11) -f(x) =-i*, -r
r..* t , iJrs JS r,,,_jG ,+ j ,(12_15) ga.;r.Jt 

\se
(12) !=4x+l (13) t=!x-e Ga) y=xz-to (15) y:(*+z)2_3

.&it<" C- ,^ t-*-6-, ri*- fr> (a,l) a,:t . e,l :gyri,.,1r3- (lO)
..lUt s$lJ'! ri.-9 gltf*Jl *iJl lifrs (F,.)t rrr..rijr .r$rrl&lY.{ ilrs Jt q.rtr 417-20)y-tt*Jt ,J

(8) .f(x) : x2 - 7

(10) f(x) :- x2 + 5x - 3

(17) !:x2-6x+5
(19) !:2x2 - 3x+ 1

(18) y =-x2 +8x- 10

(20) ,:-t*'+4x-9
d* u'* L'+u.-l fu": !* & td drl*,,*" u il-J- u:-r-.J i..-r*." ,sr +sr et)

.(4u^tr ;-,At _JliD.t20m

x 1 2 aJ 4 5

v 0 -1 0 J 8

x -1 0 I 2 3 4

"f(x) -1 -3 -1 5 15 ze

x -1 0 I 2 aJ

f@ -2 I 6 13 22

1

i{rzo - z*)



ejl.J!#JW

;dkll Jt3.rJl d/ JS Jt+,.r+ji {l-2)d,.t-r.:Jt d(r)f(x):#-ffi.ffi e)f@):ffi
* 

,,jt-Jl e-ll €r ,y_tV C q j WS 13* r,,iie)Lll "r-i -r-rt; ,p,r;Jl ;rf sL--.,! ctJ-l i (3)

r ,y 16m r+ ,Jr.*yJl u-b ott; ,u*rL^Jl ,r-ll e-r -b Yi).1..r-.,tJt oy;fJt Elt -t-fe

-p.f-l'Yl J" a.il-LJl ;r(Jt ,t *" 6"r^;l ..-ryJl U 7 mJ,{ ,r,te Jit o,)l;l t^+ ,G,/l -L;
y : a(x- 10)'+ 3 ,a:J.:L, &it<. d" J<, .,Ie .*>tJl ;4J*i

.&V aU+ or ."r)Jl ;4J*, d)ll,il aL;; l'p. a z4.r,ayl (a)

2.44m;^.fll L6.1l blJ 2.53^,LOrt Jl ,h og4;l-r*-t -u-e r."rtJt Oi Ule (U)

tli"r"o r*)lJl J-F--ii" J^f t.r-.,lJl ;Fl .,t;j;- &J

;UJl t-r)tJl :-e,afuJl dr, 3m J+ ,Jr l,**p>\Jf .r-i -r4l; ,,.,.,,2.J1 if ,>ly> dJ-l G @)

.4*ttj, v*L 
"[-l: 

;t'tt ;'u 0i & 4*iti. atg;fJt Ct ,...JJr o. .,it .Jl Ht & J-liJt
.;a9l*r irl**i Jt :;^.lt f"-", Cl afu^lt aL-,r;23.8m .rrz^Jl;f .J J:t Oi L:.t"

,a:J:L, &it<- C" J<, Jp lm lUirl ,,Jr ."r>tJl ,-t i, ,y i-filJt*, Ji t;r;cl li! (a)

!k a^.i Li y =- 0.0g(x -g)2 +k

9"-,LJl ,".r1 ,f ;,51J,Jrill 
1U;.,,Yl l" (b)

J,^ il.p ll.r,.j-t 4t Jr*;l;(,- 1W.,,t ,r-*r1 OtS li! ,*l.Jt .-eajl ;Ft ,rt;r- J^ (c)

S3.3 m

.*-.Ln L; 6o t^r,4 ,.:l ,e dJntal ci!,S lrl tujtj^Jl ._")Jl , , _.L ,fil.: ;fJl t L-j- & (d)

!=x2-4"r,aJlJl p t}t*,,*,tt (a) (5)

.a.; jl.r-Yl a;,;Jl *b a^-,-,11 fi ,aJUJl ,)"f,* J+Ji (b)

;dulr oQgeJ'y frJ' ,(6-10) a.tUr d
(6) (x - 3)(x + 2) ) (x - 3)(2x - t)

(8) *'(*- 3) > o

(10) ffi.o

(7) 4x2-9s(f-2x)(x+t)

(9) (x - 6)2 (x- 5) > o



.a*Jt -Jly f"e drrt dll t^-6j". ,F ,f F'Yl JAI i -51 .JJt Jl .l:"r*Jt 
"1*Si 

1a) 1tt;

(2) J:s
5 4 3 2 I 0 x

50 32 18 8 2 0 ! :2x2

6 2 oAl

(1) Jt'ta

5 4 3 2 1 0 x

10 8 6 4 2 0 !=2x
2 2 aAl

tqtrr aJl-: d/UJl d/" gi (b)

9(2) Jr.r,.Jr dr,J t(1) Jr-r+Jr dr^ -,.-!l ;At € rl;!.; c;i (c) .-'

.(a);riiJl ,J t-6*i.; r r"tr tl-u:"-" !=-x+4,y:-x2+4 ,;;lJl.rJl .f F ifr. d-f (d)

t(c);/;Jl j L5 k"..ij -tu'Yt 6; b
** ar+{ll aJuJl Ji ai$Jt aJl.rJl c;t5 15! t- C, i,.:u\Jl aot--r; r g+:J.rau; .,i5 (e)

n tP.ilr CrJ-Jl

,t A r. aU-l 2*-,-s (m) ;k"!tr y -L*4Jl ,,t' olr"Jt tf Lt Uy,Jl Ct Jt Jrro.ll JA ([2)
.(m/s aJ!*Jl

x 52 58 61 65 7l 76 82 98

v 270.40 336.40 372.10 422.50 504.10 577.60 672.40 960.40

.J;; i *,y Oc ar)\,Jl Ci^:i *.J il.:t-- rt+rY Jy-t+Jt i ilJr-Jl .:Ut::ll lJ;i,l
(i.-t .Jl eIYt 1t-nrtl



t#Lr-6* J Ls-Ft Jl-lr

Power Functions and their Inverses

c*Jl aoa.lj c*J li qr,p ti oorlj ol J, C?.1 d oJtr JS #W ub .!t 1oJ* qJklr Jr(s,'lr {l-4)y-tr*Jl d
.{,-)-rg

(1) y:-x2+l vxelR (2) y:W vx e lR

i I 
" "ltttt

- -r --f--'t --'t--
tttt

- l- -1," ..,1...- l-l 7,-H
I I f,l't# ilr

(3) !=x2-2x+2 v.r€[-1,oo) (4) y: i:T v"r e lR/{1}

v

7
I

I

I

\-r---

l\ i

l\,
ii\
i i\

x

v

\
\
)
I

-"2 +1 ,
-t-

i

.l
i-l

v

I_ 2
1

-L\
i- \
a i1i-t

ra
\r z .l

\i ,



(s)

(8)

!: x3

!:-xa+3

(10) , : **'
1

(13) t=t3J*

(11) y = 2fi
(14) y =3{;1

.*t)c*J"l arrr, c*J tio*:i li"-r,p LJkJI JtJJt cr Js sirs rr! r, fil ((5-9) i/Jt*Jr d
(6) !=(x-I)3+2
(e) y =-ili

(7) !=x4

.(cm) j^?u*J! arlaLe.t d-.- flF". ufuha;$ o)j t,M= 0.00gp3 ,ai),Jt F (a) (16)

80 cm L6!*-. a;+.1 o-,-l -,b

p aJY4 M: o. oo8p3 ,il.rtJl J- (b)

3.250kg k j-r s:Jl a-.-LJl L*^- all (c)

.3rJr gJr: qrjtjJl Crl ,/ ,iul k*-,, e 6i aJl-: .-51 :gyiJrJt-ilt (17)

\itt- t',g u*t-ertijl Ct*Jl rrli ,oU.:i ;.fu,lt G eAt !;Jl Jr A; Jr ilj _s1.ti t J.p (lg)
V = 2n2 R1RS ,ai)\rJt, 4^rp. ;b-,") (torus or donut)

V - on2 n) ,Ji di,.j t Rr = 3Rz ,d\ ;;t (a)

10 ._f ,.2 +SI Jt 6,ttt q; .Rr = 1 .27 cm d-e cRr : 3Rz ti! Iz -r+yi (U)

\i^b t':-r-o, f3-.1 (- o+)i rlr;-Jl ol;*- e Lt:o1>r':.r,' 
-u^.,- 

y (- o+P rui^Jl jT .iJ U) Gg)t)

a , n )-o b*il bS-;;-Jjl ..**r .f@) = ax" dl.tJl ,:V. ;*:-r3glrrfJ:ll (20)

a{0,6))y:-t-Pn (b)

a{0,q)}y:lpz (d)

tq* 1." iJtr f ,-,3fu,r*yl c(10-15) a;rctr*rc

(12) 
' 

: t*n
(15) y:(x+zY -3

a) 0 ,6)j y tts n (a)

a)0,q)jy>Jsn (c)

@
@
@
@

@
@
@
@

.;ibr, 6rqJt c.,6 rS1@ 1 tb -v*61gtr c.;6 lil@ Jt! ,(1-5) #JUt qJ

69 dl;, Y:'E Q)

tu-:ri ill.: -f ,l-3,3] - lR,,(r) : xs (2)

*il ill: Y = *t[i Q)

*11il1.: y:(x+ 4), (4)



l'
I
l

@@

@ r=^rffi @ , =*\l#

k^i jJl -bLLJl .- ..tu; L; y y = a a:J:L, g;iJt f&Jt (5)e e t)" J 
,*';..1*;;' -Lt.aJTJ r ai)ur

.i,*Atqhlr .F Jr.rlr ;.,Jr a;rs .[t, ,10-to) cr..lUt d
,f y: O.2xa AFt aJt: rrr(, 1O)

O ,:*nf, @ t =t X/5x

.*1-1aJl:,l*; + L-. €1 0)

,tC$. dls li! Vil ill: y :4.9t2 ilUll (8)

@ [0,-)

.f .f-t Jt*.. oli f ,l-+,4]---* lR =* ciK li! (e)

[-t, t]

q

@ t-a,+) @ t-+,2)

@rR @ rR*

@ l-z,zl

@ t-a,+l

, f(x)

@

,,-,r,( Ol 5i,^'"7 0t* .rlrLiJt ..1*^tt ,,1 (y ,o tJ ,f-t Jt* Oil ttOl

@v+O
Itr

-_-
ll x

@vt
,lr'
lx

.ze,*e i{1.!.J, J.r'.J (1) i*JtiJl 
{.Jp Jl}Jl r*L{ l, (2) e.iurt ,t ft otr4fl! ..i,UJ ((1 l-12) c*"r*Ir d

(2)i.Jtijl (1) e.JUJr

1= Q a:l:L, giJt ,*J:.*.Jt

y = Q a:J:L, giJt f:i:*Jt
J = x uj.rl*, i5iJt t-rauJt

J".!l itiJ

@
o
o
@

,Jr.Jjb *il ill: r-rl* (11)

,Jf 
"ljb 

alsri ills rtta fl21



a.r-rj.ta.Jl dl3Jl

Polynomial Functions

.:3.r:Jlr,rca aal"rlJ fu t6ar fiirlrJt astd\f! t r r3,rr i;f f !-rtt c(1-9).*Utd
(1) (2x2 +9)-Qx2 -7) (2) (7x2 +8x- 5) +(9x2 -9x)
(3) (7x3 +9x2 +8x+ 11)-(5r'- t3x-t6) (4) (30x3 -49x2 +7x)+(50x3 -75x-60x2)

(s) U+" (6) sx2 (ax - z)

(7) (x2 + t)2 (8) (zc - z)(zc + q)(zc - t)
(9) (. - r)n

.a:JUJt a4r.tJl ;r-. :yJ> ;r,.5 ills .-Jl :Cyi^JtJUJI (10)

.rlto alr"r.lr f )\) r+U Vy.r* Jy
..rl.:L.aJl t-f ) .rtr*Jl s_p tt' au-rLZJl,l;*'Yl ,r.ayi

.$; Jd ,VbJ Ljl3t-,i 6-r-c[i ;, ,Jj<i ,h, +q: ef -il.U:i "$lJt 
:crtJ,rJtp.*"r., (11)

.a;lrt*,"Yt f ,f ;4l3lri.6l (a)

.q_r.flt ,-M ,\L)l f-+-- f ;.4ljAtl-Sl (b)

El^(Jt r.FJl "[j.:y.r-- 
;r;f t-.St (c)

(12) !=3x+2
(14) f(x) : i*n -,
(16) .f(x) :-t*u - 4x2 + x- |

.altr f oU eJ-L6Jt JJL" op G2-16) y..ll.llt d
(13) f(x) :- *2 + *
(15) y:- 4xa + 5xs

*

x

4

h ='1.0 cm
i
l
{



@
@
@
@

@
@
@
@

x3+l

x3+3x2+3x+l
@
@

.;.$lr 6rr+,r sir5li!@, ;,c,*'r61rlt ol5 B!@ #! ,(l-4) d/JUt d
.*lt:Jt a,"r.tJl if C f@) = ax3 +(a+2)x2 + 5 , Ya € JR. r:9J-'.Jl ;]5 (1)

2 * f(*) : 2x5 - 3*'(t - *'):3"r*Jl ;rSJ d)t J*rJl (2)

.a'{tJl 4+JJl dr" s* (l - *')' (x + I ) :1.r*Jl ;r5 (3)
t

.l-v n kJ Ot, n4.2,ll f 4>2-\>Jl ilUJl c.;15 li! (4)

.zr,*eJtEhlt .Jc JrSr ;rrJr irfl r #I;,( 5 -7) #J t*rtl d
,g;lt*r (x+ tf tSt

@ t, +t)(x2+x+ 1)

@ ,'+x2+x+l

t2xa -3x+6 €lQ- s! l*.t.si (6)

@ ,ra.- 2x2 +3)-(*n - x'-g) @ 2xa -3(x+6)

@ (rrn -x+3)+(3- 2x-xa) @ 4zr3 -3x)+6

ilujt a,.r+ lrL (7)

@ {r,z) @ (,2,r) @ {r,t) @ {r,t)
.t',+* ib!uJ9 &enJ (1)a"Jullcr(.fpcr-.,"ltls .+tu-t,(2)eJujl U -;Pt cr.,keitlel{d(8-11),i/"Jl.sltst

(2) l.jtiJl (1) i.itijl

@
@
o
@

(r, z)

(.2, r.)

(t,z)
(r,r.)

:iJt.rJta{l+ Jru

f(x) = x4 -2xs 181

g(x):2x+x3+5 (9)

@
@
o
@

(r, z)

(2, r^)

(,1 ,l)
(r, r.)

:iJt.tJt4l4 Jrl-

.f(x) =- x6 +'7x (10)

s(x) : t*n -, (11)



sg.urJl ..:'trSJ a+riJt J.tll
Linear Factors of Polynomials

(1) y=(*+3)(x+a)(x+s)

U x+3 a'oliillj crrlJ>;Jl ;..

.Lg71r fStJ irt JtA-rrJrd rl,r- a;f iltr Jf r,;'r ((1-3) i/JUrd
(2) y:(x-3)2(x-t) (3) y = x(x- 1)(x+ l)

x+4 ub;1 c,>\,s->- j\ 6" 2x+l af;.a J:t OtS li! :;**<Jt (4)

(9) y:(x-2)(x+2)
(11) y:x(x+2)2

14 ; ww(1) 
a-r-'Jt'lx'lx2'*3 :.'ir {[?; .f;"JjJ

a.ol-ii1l..rl.r--9Jl U 2x-3 *-p,.rl"r-rJl A 2x+3 ,a)p.-'<. -+ J<J ,* O_lW:a-,*{f (5)

.:9J> ;-S ;,-,-f G A)r-*.)l f+- € k..rl-r-rJl U 3x

.rarrt';1 alrr f lri.ri d;e,(6-8) cr-tUt d
(6) y:(x- I)(x+2) (7) y:(x+3)3 (8) y=x(x-z)2(x+9)

.alrr f oU L-r.6Jt ! -b Vr t 16r. J(J S",.iJ 6k {r-r I d * r", itls f 1 rr.rl * s\ {g-12) #Jt^IJr d
(10) y:(x+ 1)(x -2)(x-3)
(12) y = (* + t)2 (x - 2)(x - t)

k -,J dy:,:l,)L,aJl y,.- c.:3.r-.Jl ;_,,5 ilUJ o,!Jt g-Jl &u; Lt-il iJ;,-i5:.riUJtrsejt (13)

ttil*
,ilulJ ,,jul r-,rl J"C1 k,Kri .r-l ,,-$:Jl aLti*, a..it- ot;:i ;..(,ltt Ca_r-:4lJr.rJr4-.er (14)

!:-x2+2x+4
.a-Ul ; lQl,J ,l.r- ;r5 ilUS (A) aJ}LJl ;.iLJl a"-L^*-. ,--Sl (a)

*:2+ gil.f 15! al.r^:*Jr ut;Jl a-'-t*. ,.-ri (U)

,aJlJl .rl;p Jl l-6J .:j.r.- ir;f ill: .51 ;6yiJlJUJI (15)

.Lt-f ,f t^rt;*\ ,y fl -p),1 :.r,Jl g La;ti-ri .r--i ,ulr; rt,L,ri a-b^j



T
x+3

I

(17) 1, - 1

@
@
@

@
@

@
@
@

@
@

':. kll-r, -r-i tt!, sj.r- 615 )\;p\ Lt' p x:-2a 0\S lil (6)

@ tz**o) @ {z*-r) @ f, +2a)@ r, -2o)

@ t,-ty
(8)

O x2+1

;r 
";fu.tr €6fot"r(1

@ u,-2,-3)

@ tot

@ t2x3 -27x

1) J 4i Cl k a^i (10)

@ 4x2 -s

(18) o, t, 2

.;*^lt G a^*4)K ir.u a15 pl.u:-t 4L, 1t-.., i+ ;io.,i*Jtc.rtetr.,alt (16)

;<, e .-,iFrJl f s qt-!t ir.HJl itKlt a..,- ,f k @)

.a"tJt ;:Al,J r-l-r- GrS
.,-sif^il ,-;Jl f*J r9"t-- 615 ,-Jl (b)

:6tlarJltti.elt ti.r*:*, irtrJt 6JJ..JI ol rj.rJt 6;f ilrs !-5t ((17-20) y;t^rJt ,rc

(re) -4, - \,3 (20) +,+,2 (ur ,.*)

.ejl,tl aJkJl c.;t5 ri1@, ie.;r-"i1tlt c;;r5 t5l@ JI, ,(t-S) cr-.rr*Il d
f (+)= 0 dle (2x+3),/, a*;Jl ,P fc..:t-f l5! (1)

sGz) = 0 ,J!, g a,-:y-r-'.Jl blf ir J.b (x+2) crtf l.:! (2)

k :_ l,;g * &a*iJl f(x) = xn _ 2x2 +k+ I c.1j li! (3)

4+JJl ,_/ tu_:.9J-- 
")o 

n a.+JJl ;t\:2s- a*i i! (4)

..:1tJ .:,t-c f J:!t
p(x) = *3 - x2 - z* ,*rs,rrJl j.lf d,/ ,J-to (.r + 1) (5)

.e,*;Jtarh} (5l, Jrrlr y)r6;jt:.fl ,10-tr).r.tuId

;-,5 
erUJl U,a'-(x- 1),=,c +re lrl aJtjJl y:l;Jl ,y LSI 0)

f(x): O il-'uJt ;
{-1,2s)

{-r,o,2s)

O x2-\

leJ 1* O!, lf

,g lli /(x) g-+*ll aJls o$i 2x + 3 , 2x - 3 , 3x o:t ri .--(. 4*i (9)

.UY :o*.<, :gJ>

O x2-x

'tt'
@
o
O 3x(tx2 +e) O t2x2 -ex

,,.f f(x) =(x2 +x-2)+2k ),lje;r" >f,U 1r-

@z @o@1 @+



'aeJ^+-Jl JI *r+kOtSl5l x-* *)ca*iJl # l*l=x3-)c (11)

@tot @t-,1 @t,l
,O!, (r -2Y ,k a..*iJt ,b tO r,:..it5

/ajlJl .,t;*l Lr F x=2

/aJldl ',1ti-,"1 ,y -fu x=-Z

,_ll_f Cr *b x+m (13)

@ rrrl = x3 +mx

@ rrrl = x2 + rn2

tr! (

@
o

@ to,-1,1)

r-
h
fi

!i'l
liil

t

i
I

,l

I
1

I

1
t

{.1
'T

!
I

1
)
Il
1-t
*

I
'f
I

{

!

,

I

I

I

\
l

1

i

I

:-

I

1
q-i

t2)

/aJt"dl ,t;*1 ,t ,.t 1* x=2

/aJUJl ,t;*1 ,f ,-t ,i.,o a=-)
o
@

@ rrrl =)c2+m

@ rrrl = x3 + m)c2



r3J.aJl crlrg a*.i

Dividing Polynomials

.aJ.Je.Jt .:,g J+r.lt 615 aJ L6.tr,:*. .l*3t (( I -4) .ru Ul d
(2) (x3 + 3x2 - x + 2)+ (x- 1)

(4) (9x3 -18x2 -x+2)+ (3x+ 1)

x3 + 4x2 + x - 6 ,!te Uy'v oiit,J5 !:i6 t5!r, i* c(5-6) crr-ll d
(6) x+2

.i-*ljll ao*alt 6.rr.:*. F*Jl ((7-11) d,Ol.rlf $9

(1) (x2 -3x- 40)+(x+ 5)

(3) (x3 - t3x- 12)+(x- 4)

(5) x-3

(7) (x3 + 3x2 - x - 3)+ (x- 1)

(9) (2x1 + 6x3 + 5x2 - 45) + (x + 3)

(11) (2x3 + 4x2 - lIx- 9)*(r- 3)

(15) f(x): x3 + 4x2 - 8x- 6 ; a=-2
(17) f(x) =2x3 -x2+ 10x + S ; o:l

(8) (-2*t + 5x2 - x + 2) + (x+ 2)

(10) (x3 -3x2 - 5x-25)+(x- 5)

(16) .f(x) : x3 -7*' + 15x -9 ; a:3
(18) f(x) : 2xa + 6x3 + 5x2 - 45 ; a: - 3

.J.t<ltr t ytz 6 yS alt.: f J*la.rl GL'"JI J,lrJ t: e.*!ll ;**iJ r fl** I 412-13) dr,r"rrJt..,c

(12) ! : x3 +2x2 - 5x-6 ; x+ I (13) !: x3 - 4x2 -9x+36 ; x+3

(m3) L<-Jl Jtj,Yt{ V(x) = x3 + x2 - 6x ,aJ:tJl. 6 jt;-e f b":a-,.r;gJr (14)

gdl..l;"uJl lU ai<*Jl ,t +!t u

,f(a) rhq) fUter-p, e.*fll;4-iJlp.t**rl ((15-18) d/Jdl,J

.r,e;VtS Q-") LJt a;U 
"1".-; f(x) tjt*;r$:siLbjrrf;'Jr (a) (19)

./; S6n-; ,ti el-(^, t;U

f a*iJ> :l.r-ci pl.r.*:-t l+Ul-.i O<^," V x2 + I lStJ C"rJ:rJU r(il 16y

oi-" .t--i (r- l) ot5_l 1!l_* a-b^j Jl x3 -*2 -2x ,>1t Jt ;r5 tJt! JL:i!*Jrju'Sr 1c;

.\L; &)l Jt-ul ,ti .:,rl +*"Jl p-r-,*"1 .&lll



(20) (2x3 +9x2 +l4x+ 5)+ (2x+l)

(22) (3*n - 5x3 + 2x2 + 3x - 2) + (3x - 2)

:+ l, f*!l ((20-22) ajAt rp
(21) (xs + 1) + (x + 1)

.cr!r+!t st ri-r JfJi p F*ilt 423-25) gr;r-Jr oc

(24) (*' - r) + (x - 1) (25) (*n - r) + (x - 1)

(rt - 1) * (, - 1) f--l ,!L.;'Yl \1r;,tu (26)

.c,,!r*Itd r!"r JeJi0J /-.ilt 427-29) 6*lt Jrol

(23) (*'-r)+(x- 1)

(27) (x3 + 1) + (x + 1) (28) (xs + 1) + (x + 1) (29) (x7 + t) + (x + 1)

(xe + 1) + (x + 1) r+JI .tLill 6.r;j,*, (30)

.eibu 6Jl+Jt c"rS ri1@ ) L^r2,.,oarray c.;K rS1 @ a;'S' JlI, ,(1-5) #JUl d
o dp l'r;-c qj*1(x+o) ,* ru>:9-t-*Jl ;r'5 a*3 dU Jls li! (1)

f ,!tr J ,yG

(x - 1) .,l a*;Jl ,F ft*>: (, - 2)' - 1 ilUJl (2)

2o' -* (x - a) ,* (*' + a3\ a*i' ,,lU (3)

*-ryb 
")o 

n>.. 2 c>9 n a+;.$l g-. i-,-:1J> : *""i 
6, 

U (4)

("-2) a+JJl ;r +:y.t- o3(j a;UJt 4+JJl

;f +:3.t - .,Ie a*,:t-*Jl +JJt ;f ar-:_g.r- a*i erU (5)

.a;UJl a,r-r-rJl ;* +.:-9.t> 0J<j aiJtjJl 4?JJl

.A2,+rAta{h!t ,J'p Jr.rlr;.crJr 6rflr P ,6-tZ) Cf Cf-tr"*lt d
,:^ g(.r) : x-k ,* ffO a*i !rr! (6)

@ 8(k) @ r(k) @-k
& f : *.i ullr ,]!t aiJUJl 4aJrll ;r \t1*l- g tn) 2 (n+2) a+JJl y \t1l.* f ei6 l)! (7)

,4+-;.rJl U b_fi- oi;(^," I g

@ n-2

,g (x- 3) ,,le (xa + 2) a*i stt{ (8)

"@',

@ *r'"1' @ n-r on

@ rr-or

@
@
@

@
@
@

e-f

@,, @r,



@ zf-4x2 @ zf -Bxz

,#JU ft ,-llp (r+ 1)

@-7

'€sQ k+2) & (z*n -8x2; a-*; eU (9)

O f -4*' @ z*, -+*, L
& lA - z*'- 4x2 +kx-l i^*t ,jL, J, 0 gts lil (10)

O-3 @r
ft.tl,: _*bc*1),J, l@)=xa-taz+x-k V,/t,Otf t5l (ll)3 0-+ @+

,oa(; oir(^,- l@) ots IGD=,f(g) =,f(3) =-2 ,s6 t5l (12)

x3 -2x2 -3x
2x3 - 4xz - 6x- 2

@
@

'sJu
@

t'

@z

@+

@ ,'-x2+3x-2

O 2f- zx2-3x- 2

'1".-



rjJatJl slr$ olst*;[.-

Solving Polynomial Equations

.|sy-e etti ,lr( bJ$ arr U eF.f.;i'y eJ+ttlel1Ott" t*. alrt* f JF ,(1-9) .f-tUt d
(1)

(4)

(7\

6Y2 :48Y

4x3 = 4x2 +3x

x3-6x2+6x:o

(15) x3 + x2 - 8x- 12:0

(17) x4+x3-6x2-4x+8:0

(2) 3x3 - 6x2 - 9-r : 0

(5) 2aa - 5a3 -3a2 : o

(8) x3 +l3x: lOx2

(3) 12x3 - 60x2 + 75x : o

(6) 2da + 18d.3 : 0

(9) 2x3 - 5x2 : l2x

(10) x3-zx'-3:x-5
- :qJUtelrtr"Jtd/ JSJ-l f*ilt;,tae-,1 c(10-12) #JUld

(11) x3 +3x2 - 4x-12 : 0 (12') x3 +Zx(x- 1): 1

; iJhll c.,)r tr+J t Je.J &<a4J I iJl I U.p"Xt p.r*r-r Ir'( 1 3 - I 8) #JUt d
(13) xa+2x3+x2:4x2+8x+4 (14) x3-3*+2=0

(16) x3 -'7*+ 6 : 0

(18) 2x4 - 5x3 -77x2 + 4lx-21 = O

,iul p-Jl ,{t Jl a})l U -51 Jle"};l.n:-l dJr<^i c)9J> ;r,5 aJ:t , F rCyiltJtJ*Jt (19)

.a;4) lS eF kl-: aJ:L. .=51 .q*{ll il:Ul J-.J ful ,JitiJl ,btf J! #;t

.&bB aJtnrJl c"rS rs1 @ ) ir,+r,*o 6ltnrlt r::6 til @ #Ir ,( 1 -5) d/JUt d

{-+,*} .,* 9x2 +16= 0 aJ-:tJl JF arr ,F. (1)

.q:t--i Ao ja>* C , € lR .,2x3 +2:0 aJ:Ul )> aste.- (2)

(4xz +D(+- 1)= 0 aJ-:Ul )- aor*r-.J1 **ri 2k,.>;S lil (3)

k e {- 1,1} oli

3xa + l2x2 _ 15 : 0 il:Ul )- vr,*r- C {1} ,Jl

b,ceR e-e- f@):2x3+bx2+cx-l a1:y.u.JJ l'j- J-&Jl A<^,-+

@
@

@
@
@

@
@

@
@
@

(4)

(5) ,



@ *t+xa+S @,'-t

@-1 @-3 @r @z

@ frrl :(x-1)("r+ m)(x+n)

@ ffrl =(x*1)(x- m)(x-n)2

.irq'qeJl lrelr .,ll Jr"rtr y ) A I :#b,(6-8) ir-t Ut d
,€S6f (r) qs3.r-.Jt ,t;*1 0,1,r;e,-r3(- Oi,t'^,_ S <Ol

O 5f+6x-r @ fr+5)(x2+25)

xa - l}xz+ 9 = 0 ,aJ:tJJ y- **; ,J{ t^. *1 q\ (j)

,or,(; ;:1 5i,*1oV f@) =f(n):.f(- t): 0 rlts; til (g)

@ rrrl =(x-l)(x- m)z(x-n)

@ ffrl = (x* t)(x-mn)

.'***;{1.!,}J,.r.J(1)e.iLiJl.Jcr..r"lJSr+Qt (2)e.iLajl o"ptol&jt!el{J6(9-11).p;r.Jrul

(2) i.iult (1) i.JUJt

@

@

o

@

tyir
'/

\

:!

/r
-x

ty

'r/\l 'i
7',

Zvi i
lt

rt
--"i--

)r \
( /

ft 2
I

.x

lt
tt

_L__J-__
tt
li
l-l

v
,/

rir\ /,i
-1 tal

I

{-1,2,9} c f@) = 0 J- aer4- (g)

,o9i o1 5i.^;yiluJt otc

{-t,Z} € f(x) = O J- aar,.4- (10)

,or(r ol 5i. '"1aJuJl ,Jt*



eJkIl 6r'Jl Jl+rl

(1) , = t*n
.a*;,tJt l...et{J sjJ.etJl rJ.e r.-..*aq kii^,a d eirbJli.l.pJlp rl.tr 6;liJlr JS ?tt 45-7) C,l;t*Jtd

(5) f(x) :3x2 -7x4 +9 -xa (6) f(x) = llx2 +8x-3x2 (7) f(x) : 2x(x-3)(x+2)

r;c A.r"r,, (y e-t.//l Jl ./;o) .e,-[#Jl !-b Vty kJ S-rir 6r* .-tl 0i iJtrlt ]b\ ---11c(8-9) dr#-r"r!l ./
.(6rlPr

(8) f(x): x(x-3)(x+2) ' (9) f(x):(*-2)' (r- 1)

.6-;"1 6 oy *SlJtet+t-1 qf sli4lJtart*)tlaei.aJru, ,y y ((10-13).r"tUtd

(10) (x.-3)(x2 +3x-4):0 (11) (x+2)(x2 + 5x+ 1) = 0

(12) x3-2x2-x+2=0 (13) xa-2x2-x+2:0

(16) (x3 +7x2 - 36)+(x+ 3)

(18) (x3 + x2 + x- l4)+(x- 3)

(20)

(21')

= 2x4 + l9x3 -2x2 - 44x -24, o : !
=-x3-x2+x, a:Q

(2) y: (r+ 1)3

:* t , iJts f 4_# rq)l41-4) y"tterltd

(3) !:(x+1)2-3 (4) y:r[i+5

:Lalt&i c-"fe lilirtrJt 6jJ".Jl d ,f,r- 5r*rl illr !.51 6(14-15) ;=".J"Jt ,fp

(15) 2 , -I Qtr t&l
.eJ_.L.Jt rl JatJl 615 ii Ll.t*:.-, ,r-il (( 1 6- 1 7) 4el"lt ;

(17) (x3 +7x2 - 5x-6)+(x+2)

.4Jlt e4*.all 6.ta-;*, ,l*Jl ((13-19) dr.#rlt Se

(19) (xa - 5x2 + 4x+12)+(x+ 1)

/(a) rh-r! fUt ar-p, {Jll a.*ilt ;.teu-,| 420-21) &p"r"-Jl qp

(14) 0,4, -2

f(x)

f(x)



;jl.j!#JLni

g@) : (m+ l)x3 + 1lx2 + 4x -4,j*J (l)

.ry.t*Jl ;# )\ip\ ol + o:( e-r-+ 7nz*3,sa j\

,)- Ut-4, tz1l Q1

(a),2x4+x3-llx2+11"r-3=0 (b) 4xa-x2+6x-9=0

(x+ 1)' &a*.ilJ nlU 71r) = x5 + xa - 6x3 * t4x2 -Q * 5)x - (a- 3),,J_1(; si-{ a\J -,-.sI

x3 -7x+6ffi'Cl--ti^..
g(x) = 4x4 - llx3 - 2x2 + 23x - 14

.bt-* JL s@) JL (a)

.ab J',F q;l uJldl.ital q;.S@) = 0 ,iJ:tJl )-asr o. "r+fi (U)

f(x) : x3 - (3a + 2b)x2 + (a + u)x ,5i.t 6'l.

f(x) )-ty,y (x- 1),(, -2) J-& d-*,.{ a, b €.r+9i (a)

.,!t-* dL tt*> aJtJl o-r,o e Jf- Ol
(* - 3) ,.jt, t<j^*J €u.s (* + 5) ,(2x- 1 ) ,,le a*iJl ,F art lt i-rJl ;r. :9,r*Jl ;r;f aJl: + j\ e1

40 qi*,-

g(x)=x3+8 'r(l 1t)

.:,9.r-.Jl ;j.(J t,r;* a1l 1a1

.,!t-* ,)l s@) JL (b)

.a-Ul ;t_41 *,s V(x) : (x2 + ax + b)2 c-;fl (a) (9)

.e;uJt a4r-rJl ;- :g-t-- 6j6 e/ 
'+ 

-f(x) = xa + 6x3 +7x2 - 6x + r ,0i di (b)

eij,*ll l.tr f.s:-t d,(-1,-3),(0,0),(1,-1),(2,0) ,L"l rJ Cl a,JldJ (i$i E;_r; r+Ji (10)

(3)

(4)

(s)

x: lJ L.t r y +^.c ;,f;:J



-.<--

frF,- )ta.lY ,V =!{n2 +Rd+d2) ,r,3>\;1 ;.u:-l :a*,.rr6Jr (11)

"1fu^lt 
€ UFt r"itJl b)i;l

.L.LJI ;;-At,/ d&ra! t+ft
.d_* ,f 1 m a-cUirl )+ S ,n* f 2m e^b; ,h oSw:;-,*alt (12)

60m3 4^-+> ,-r;5; u.ro OJJ-vJl Jp ;.11

:tai c-:tS l5l ,LgJ 4p o1e ;1 fF- !F[" 4^+- U.FJ o1-l:.a y UA aS;4; g3)
,0f 100 cm ,'ltA nO cm ,/ k--rJ C.U- o1w ,!l

(4*-ij Jl.r.i^Jl J,{ Jt ;:t-;1 4.r2.Jl ,i)J;,"z.lil g"c i1j ,GW_rl90 cm

-r 

.J+JS j;:t-Jt r-rL
sl(U ,2t0 g @-l), n, (n+ 1) ,qJh, a2.*-p:l.r-ci abli qJe erU ,JtSlr! :o+.i1rl7L":.JlU ,1t5 lr! :,Jin.iJt..rt":.Jt (14)

p, +3.,e-l ,J-i^i xor;.tl.3, *,rgrj:;dffifi;:;; (rs)

d=3.8x102cm

R: 5.6 x 102 cm
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Exploring Exponential Models

f k ua 3i ilr.rJr arrr-J ;r.lr ipJt tr .ti*|131 h3:i (-i li.r Ji"r alrr f .:;6 ri1 b f5l ,(1-5) y-rUt d

(1) y = 1298(1.63).

(4) f(t):o r(*)'

(2) ):0.65(1.3)'

(5) y:5(6)'

(3) f(x) :2(0 .6s).

C dul ."t rr- ry\ f\;gK*lt )e f .rU!*. J\Jt Jy;iol\ 8r-:eoeb:z-it":rt''l.,'tJl (6)

.1994 ab,

glJl _rrJt Jl* !-3*.
(r)

t994i!, St.lt(-Jtr.tc (iJ3dl) A""J.JI 19944!, d l#ll

l.4o/o

0.3o/o

2.0o/o

0.7o/o

26 518 000

t6 271 000

16 110 000

15 525 000

(,Jt{Ul) yS -p
(;r".j^Jl .:t)_eJl) ! -t -r31;

(J+-ltlt) -l-r!:L
te!.*(Jtl 6--<"

1

2

4J

4

.a._J" Jt i .tK*Jf :"rrJ ..rl*;;*Jl ll "!ij 
aJ:t , .-.5l ,J,-il .rY.r,*Jl oj-a -2lr^-,1 e-# @)

S#ll ,rJ J, .2004 aj-, i ar-J. JS JK-, :.rr f-t^, (.r5 CIV'I" ,'l;:-l (b)

.,pr,lr ri.r* g1fuW )1UI li"j Jr.iiJt.rJl r:;6 t5!tr 1; .$g alrr J5& ((7-8) drt-r*Jl,J

(1) y : 100(0.5)' (8) f(x) :2*

.(8)J (7) d,!-ll , aJl: F q*,i \JV Ji ri-,i lF ;l; ait - aJ't*. ,-51 :gy;.JlJt#l (9)

2gEo )t-*;Wp jbi,;r Ji drJl ir.-rQ:4 500 \-$^i;r1*+ ,\rr 4; A;\ ;pt:.rL'aJll (10)

&-rdl.:.r*j oi -r+ it\Jl a^i JJ<i- ,K'i ,rrq." ll ,l,;J o\-t-" 3ti a;..r- t;; c.t;i t'1 ,(r;-'
tolP U\ €

.c,r;- d.' &{ altJt a.ri rr3i .* 1., .,0!-r Jf (;*U1J*"rl all iJlr l.St ,(11-14) #JUl ,/
.(-y-,22ok J"r,^, 4l;4 JslL> 250 6 Jy 1:u;Jl .r" C= (11)

.V* 7.5ok J'r,^, ta;.-i al; rljQ:-lJ S Cl-p leJ 4- (12)

ffi



.(-* t1o7o )s,^a L$qi u,b,4J ljQr 1 750 l-*-i 6*e;.,-: ;rl* (13)

.(-* 1.25Eo Js'^; Cr\s- 115 os.tc ful A P (14)

& ol*.J.^- )J-r ;,-1.a^j.,lei ;.,t*Jl .U 0-$1 O1 -u-ts,64.r+ ;11*" 6;; J\ e_d (15)

lJldi -eJ*, JkJl Jr.r+Jl ;a^;/l ;b,UJl ol.,$Yl ar r!=l qI ,Wlra

eJ.Jl;urulta**! s-t 'ilJr-Jl 6tt*Jt

l0o/o

72o/o

l5o/o

tj\t 4 275

-1Qs 4 500

ljQ:4 850

1

2

3

@
@
@
@

@+

@
@
@
@

.ejl,t, 6)trJt \:ir5 ti!@, b,#,^a6ltrlt c";l5151@ #g ,(1-4) d/JUl d
(-i Y3r"a Js y :3(2)'aJlJl (t)

.bl ty Js y = r(+I', aJu]r (2)

2 -f y : tO>* aJulJ JdJl ,j"r, tfl
b > t 0l, JqLa.Jl ;*tt ,r, tJ !: b* ajuJl ot* ,)t5 l)! (4)

.te.*Ala4l7lr .,lr Jr.rtr 6jl,rJl ;e1#b ,(5-8) Cf-tL*Jr ,J

,r v =((+l'i aJulJ r,^Jl .J',r, <sl

@+ @: @e
,"lrt;Jl ,_1.fu,lt s, t^' ! =Zb* ,ajujl 0t*{ oil tOl

,gJLi oi o(,- a og;

@-2 @o o+
,sl) 2.5o/o yo L a:,--r. *t' ,ttful alll J-r., ,Jt-t 15! ,;t(*"lt +rll e

@z
i^-i y = abx i:-!l aJuJt (7)

'qii*1J-Jl ,J-.t'

@r'@ o.ozs @ t.2s O r.o2s



,"lrtj.Jl ,r,!Jt g-Jl kb-" JiJ<^," qjt Jt +*1t JIJJI d/" gi (8)

, : tQ). @ r:'(+l @ I =_3(2)*

.Za**a eh!.# JJ..cr..tJ (1) i.itiJl U A-F ,f r*Lu- b (2) i4JliJl U -jt otbit! eUJ ,(9-11) gl;t rlt 
oc

.slp 4 J)\- i.1t., a^*c st' .rl&jYl Jt-i^Jl *\rr ;Ur J;^;lr ;

v
2:0"

..16..

i.500
'12'.

8

,4.

4s 6 x
el;*Jl .r"te

@ I :-2(3)'

ie
,i'
,3v
'1

=23

(2)rstilt (1);.Jlilt

@
@
o
@

-0.325

0.675

0.325

6.5

=1jW!) -,-i:Jt Jl$, (9)

_ +rjt a*j (10)

- ;l;;;Yl ,J-.t, (11)



$td kl+"r3 ao-'yt Jt3"rlt

Exponential Functions and their Graphs

:4trjr +*1r JtJJt uk$r" ;r 4t-4)cr.rl*Jr,J
(1) !:4' (2) !=6'+3

:gtlr iJts 6.r**,{rrJr 4r,'lr JtJJt n;S l$U Ji. 6(5-g) Cr-tt*Il d
(s) )=(5)'-1 (6) r=(+) 

.'
(7) y:(4)*-2+3 (8) y=-2(3)2'+l

.q";;cpUrliqri Jlgtlt 13.* )tri,J5dl, )r4""! A..,r*JteJ*!Ip.ra.:.,I c(9-I3).f.tUtd

(10) 5e6 (11) (il"+
(13) e"

W A ! = ab',aJlJJ sjtJt ,.-,rt ta.r-c 6.a ,/t oa^p .ra1i (14)

e q., l.rt .rl6:L;r. 1F)5.;5 o4, iri;.Jt eo"(.It A = pe-0.0001, ,ail,Jl oL;:rr"."(lr (a) (15)

'Jlrjt Jrr*-ll JLtY ai),Jr p-r-x-l .aJ^^Jr I:LJJ ,.1-,V a-Jtr 
"* 

op, :J3L;:lt ,s+ z;*, 07,

(,1) asUt O,. {i$.Jl {.<Jl Q) c,,tjJt (p) irtJtgr d"eltap(lt

10 000

7 500

6 000

5 000

2 500

2 000

!!,-),U l5t .A , P ,f Jf f* cr,r dtU (b)

,J" .r*iJt a,^r,i ;-u eit5 li! .u"Jl a*i ;.u c^b ,-tr2-Jl ,rt^_"i G t-ab L.lS :g0+r..Jrdp (16)

! : 20 x (0 .92)' ,ai)t*JU *p; ym &* ;l Ja Cl y ,y \_il| aJl ,-r!c ,) ,r^ -t\^-Jt Ct-,
.(r*Jl * a_* r>; 1g0 rn ,Jl 6 - Cr dLrlt1 ti-t- e5rJl U.r .r.,-)

.Al d"-,6-* c--J 15m d.c, &;r-,-ll u#Jl a..r'Y a,-J.Jl a*Jl .rayi (a)

q*rJl J.:'Lt, Al * u -* c--'.i 1 07 m J)^ u-trJl Lbl-) J+*"6* --*il OLf lrl (b)

(3) ! = 2-' (4) !:-3r*4 I

I

(9) e3

(12') #

.dJl li-o.r:e uJl a,i! 
"-J-Jl



@
@
@

@
@

@
@
@

@
@

.a&tr 6rr+Jt()1l5 t5l@ J.;p:P.,6llnitc.;ts ri!@#D ((1-5).r.tutd

.a,lGi" !:ab* a*0, b> O,b+1i)Al,Jr^*!t JIJJI Cr"a (1)

!:2' aJlrll 0U .rl+*Jt :F't' .,"K.;t f y =- 2, aJUJI 0l; (2)

y :- (3)-* ajlJl JU .rl:L,oJl tF d .rt(;t -* y =- (3), ajtJl Ol* (3)

y:3(5)' att"rlt JU,-.I->*jl f y =3(r,-2 illJt Jtc (4)

.o*Jt q= d/t'J- ) )lJi^'

.,.r1-t-9 3 o_1ti.:l:L,a!l ;_f U Y,-f &- y -- 3(2)' illJl Otc (5)

.ia+At rlh} .Jc Jr.rlr 6ril.rJt .;i1,P r|(-tZ) )JiJt,/

,p-$; ,ii c5^,- W g-lr aJt: ,r!i , = r(tY.'+ s ;*J 1oy

@ v:3(2)-* @ r:r(+) 
.' 

@ r=(+l@ , :3(2)'

@ , :3(4)'

,aJtJt ot* f-, .ts^, 1-y aJt-rS , = !{o), aJlJl Jt* ll-r;j-U (7)

@r=3(4)-* @ y=!{z)"*r @r:!{;z)*
,d (ai A y= t(+).'+ 3 aJt-r;l Jk JFai Ct *a^i (8)

@-3 @-2 O-8 @o
g(x): ,aJt.rJt Ot*J ot:L.aJt sF 

"f .rtS;t -* f(x):3(5),- LaJtJl otc (9)

@ 3(5)'+ 1 @ 3(s)-,-l @ -3(5)'+ l @ 3(5)-'+ I

,,-.r-..*jL ,: t.5). aJlJr 0l*r lu;j-t l: t{il-.2 - 3 aJrJr Jr"i ,.*,J dr<+i-------------- 
(10)

Ji-'Y .rl-t-y 39 ;aaJl i<. dryJ-l @ #-\t .:l.t-; 3-l ,.,LJt a.e+ drt'J-, @
,,lo'Y .rl.r-: 3: i,r*Jl a<a Crybl @ .*'Y.rror-t O*Jf a<a .rl-r--, 3 @

UiJU;tJt k*,) -r-)0.6 g3t*1._r,L\tl q- y:a(b)*;:-41Jr,lt a*'yt att.r.lt il:L, (11)

,€ (2, 1.8)

@ , = t.B(z)* @ r:0.2(1.8)' @ I = 2(0.6)' @ r: 5(0.6)'

,"l.,LiJl Jfs.Jt .:t:! ei^-i a"JtiJl JIJJI ,f q\ (12)x 0 1 2 3

v 4 5.2 6.76 8.79

@ r=x2+!x++ @ r=4(r.3)' @ I : r.6(4)' @ l:4(0.6)'+2.8



tSUr kJ*hr3 4r"o;tr-rllt JtJJt
Logarithmic Functions and their Graphs

;;,r*pLllt A1--*Jt d + 1", iJ.tt r Jf q*ft ((1-8).f-tUt d
(1) 42: t6

(s) (+)'=+

(9) IosrtZS :7

(12) tosr$ =-z

(15) Iosr4

(18) Iogr2s

(3) (Lf', : n
21

(4) 8 3:i

(s) s::,=#

(2)

(6)

73 = 343

[o-2 = o.ol (7) atr : eG

:iy"'Jt 6;-.*/,t,,l * [er ilrtre JS q*ft ((9-14) Or.lr-Jl qp

(10) togn64 = 3

(13) log 0.0001 : - 4

(16) logr8

(19) toer*
2'

(11) log 100 : 2

1(1+; togr2fu:-5

r,* t , p"-:ti_/ JS i*l r*jl ,(15-20) gJJr.rIt sl

(17) lolr 8

(2O) log 0.01

r* 1.. iJrr J$ ./r-.,*'lt Jr+,.rz3i 421-23)dilUt cp

(21) ):log6(x+1) (22) Y = loss @) -z (23) y:Iog(x2-4)

1.26xrc-2 Jtr (or+ljl ,y L) Fxt ,/ [H*] cr*:r{eJt ;t-yl -f ; €s6- (24)

.pH =- log[H*] 0i t-1Ie (pH) *r^*1t{*Jl a^i-,1 -r+yi

3.1 Jtr (CiderVinegar) 
Cti'Jl ,tr A,fs_:41 rerl €sG- (25)

rrr- JIJ; 6-* u;l 6i.:jr5y cri;=t1,r[i-r 9.2,1964::.'5:'fl;'j;;;l e6)
Oi., ru p,.t s/Li-{ d-*i t- 15! 1906 fb JfJ.1 ;_f _,"ts.;r/ 150 Jt-* 1906 pte 6**rf;

.Fil dtai-.' Jlrrl 63i aa;: € x , E x (30f €sG Jlrrt dr. uiti^Jl a;r-bJl
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(27) 1l = logs(x)

@ , = losr2 @ ,=,'

@R @ rR*

@R @ rR*

@ , = log(x- 1)- 1

@ l = loes(x- l)- I
,-rlr.*jt{ y = logx FrJl ill: l].:',

1;! &b_t),r;t 
"ll 

to, @

..sJ.Jt-, Jt+"Jt tior.o i,.or.ltijl;Jtr f q.k & 421--ZB)c*-r"Jtd

(28) y:losr(.x-I)+2

y = Iogb@) ,iluJl *i 1 L.i .s'u .tl *rJ y D l)u crrt (29)

.iibt, 6Jl+Jt c"i6 ti!@, b,F*o 6ltpJr c;t5 t3l@ #! ,(1-5) Cr-tl*Ir d
x:logy.l!, y:3'cilS li! (1)

! :2-' r.t!i 1og2(- y) : x c;t-t l:! (2)

.2x=logr5 ,JV 4.:5 citi l5! (3)

R ;^ flr) = log(x2) ilujl Jt+- (4)

! = 3' ilt.r.lt OtJ y - x:0 ,,-er*^Jl d .rt(;t -f y: log. x aluJl Jt+ (5)

.za+At arh} .J" Jr,lr irit,rJt ;1 JS,(6- t 1 ) y-1 r"Jr ul

,t' y = logrx alt.rtt ,r(-" 1O;

@ ,:,' @ I = log2*

,f y: loglx- 1 | ilUJl Jt+- (7)

@ R/{1}

,f y =log(x2 + 1) ill-rJl Jl+- (S)

@{r,*)

@[r,*) @ {r,-)
'aJUJl J*^j ,fu" y = log5x Cfll aJl: ;l"r*:-t{ (9)

@ I = loss(Sr)

@ l=logsG2+t)
y = log(x+ t) - 2 aJUJI Ot* ,-J O<^i (10)

J;! &bts',LJt Jl ;"r-: @
.rlr! ;.r-ry o*Jt ,Jl.rr-l @.r,t"! ;.r"-r_l -.,t*Jl Jlryr-l @

sp [H.] srn-rJJ,+Jt,:y"1 51OtS lil pH=-log[H+] ,ai)\,JU (pH) Fr-,{<Jl dJl .,t*,- (11)

,J^ dltJJ L:;,--4ill#| ,-trl crli 4 x 10-u -r^ dlJl
@ -6.6 @uu @ -s.4 @r,
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.zr,*..o i{le!.rp J,.r,rJ (1) i.Jull./ cr"-r"lJS r*tu" b (2) i4iliJl u Ft ot&ili *$ {12-15).:jJtol

(2) i.flijt (1) e.JUJt

@
@c
@

!:4*
,=(+r
,=(+l
Y = (- 4)-'

:iJl.rJtr.,3ft.

f y =- 1og, x (12)
4

f y =-lognx (13)

(2) r.Jlijr (1) l.Jlijt

,
7

6

\
4

J

\ \..-
-4 ;3 --2+l

:-"r +t I 9r

@

@

o

7

I

-q .2 -;l I 5 78?:,c

v
5

4

J

r
I

,
-? -1 /J 56 89 x

J4

'+4
-+5

+6
-+:1.

:.1n + t.er iJl.r Jf ,.r-6* Ot*

y = logr(x) (14)

y =log2(4x) (15)



crhrr.lby'Jl 
'elf

Properties of Logarithms

.,trlj pr"lt.}3J 6:y € qs*.Jlir.rte JS !,51 ((1-8) Cf"tLerll d
(1) logT +log2

Q) lbg^y-lognx, (* ) o, y ) o)

(3) 4logM-logN, (M> 0, N> 0)

(4) loex+logy+1ogz , (x) 0,y ) 0-e > 0)

6) togfr+bgt-bst , (a) o, b> o, c ) o)

(6) 1og a+3Iogb , (a > 0,b > 0)

O'l *Qoerx+logry)-3log.,a, (x ) 0,y ) 0,a ) 0)

(8) Tlogr-logx +logn, (r ) 0,x ) 0,r ) 0)

tr* t", p.-tti./ JS eJ-Si, 831 c(9-16) y;tctt ol

(10) logx3 *!5 , (, > 0, y > 0)

(12) 
^r#, (a) o,b >o,c ) o)

(14) lognl^[i , (x ) o)

(16) toerlT, (r ) o,y ) o)

.aiE 6l-b 3.1L 1og 64a,.tS 6rLcY .:L+,Gll elr 1-u:-l :3yiJrJt-ilt (17)

loe(5 x2) + tog5 x 1og2 l5U 6y'1 :arKJt (18)

.tle JS &oe fhql eter;lilt aptp p,r*:.rt 4lg-22) i/JUt ,/

(9) togr* , (, ) o,y ) o)

(11) logrT (2x -3)2 , (-, Z)
(13) log3MaN-z, (M >0,N> 0)

(15) toe(z@* l))' , (x )-1)

(19) logr4-logrl6

(21) 3losr}-losr4

(23\ 1og5 + togS - 2log2

(2O) logr5 -logrl25

(22) log 1 + 1og 100



'ftP flr,r-rl .log4 -0.602l , log5 - 0.6990 , lo96 -0.7782 O1 *-N .(24-28) iruUt d
..rli g* F q-i Jl ,rrt{t+l ./} a.+t*.lr dtll pl"ra.ul rljs .llrie JS i*i rhq! sld,-Jti}Jl

(25) 1oe16

(28) los+

(24) loe20

(27) loet25

(26) Ioel.25

otdl;J.! .CtiJl J:.t .Jl a>,-,bjrl- u.6J *>3,A16s.r g"l j cs-u 1t-, ,)t*;YlCli*,-:p3lrJt (29)

&S ro$l ;J.r .,Ie ordl i.u a;;;*" +i!"J c,>j.dl )J.,aad,f aart,Jl art-ul a:..5./t"i,.t

,[1-JJU,pU^Jl o$l 6-r.r g;Ji,*. i-*-5.4r*r- g;Jl ua;.rJl1 ,>j"Al )J.,a-, O*.1 Itt*Jl
,f(Jq or-Jl i-t.l Io coz.a)l;Jl I e-i- ,lgtosfr = ,->3.aJl6.t"r g;Ji.*,,aJUl eJstJf4 (dB)

'Lv
,JlrJt J:ro:l 

"l5i
(dB J.r-"1) c tzJl 6J.l g;3r*"- W/m2 a.r.$t o o..dl P o:J' I>J

120

0

1

lo-2

10-5

10- 6

10- 10

10-11

lo-12

)c u'r
-t - tf(-4r 4Jl .> _c..a

f't 1lv ot+
a-i:t-*. o3*a

.f^^ OJ,a

Jt+*l,'Yl olrl -b;i-
Ly rt(Jq.r-e-

@
@

@
@
@
@

@
@

@
@
@
@

.arlru A1lrll git5 li!@, Zr,;",..a iltnrlt r:;tS t5!@ Jig ,(t -O) i/JUt d
(1) log(x - 1)' :2logl.r - 1 

I

(2) bs+:-2losx,x) 0

@ r.s(+)= *"* m-togn, m)o,n ) o

(4) logrl6 -Iogr2: logr8

(5) loe(x-y) = iffi , x, le re*l{l}

(6) logu4 +logu9 = 2



@a @s @o

.lar'.,alt E t+)t,,ll Jt.rtt 6jt.rJt ;1,P r0 -13) Cr-t Ut d
,SSQ 2logn8 + 1og, 125 )lrill (7)

@1s
1og3 =x, logJ =y rJt5 l5l (8)

2y+x @ ,',
,gjl*t- logrx + logr2x +bg4,x ) o (9)

'SJU log 45 tlls

@ ,*, @ 2x+y

@1 @z o, @r*
,g3l*1 m+n-t -rt.liJt rlli log2=m,1og3 =z t-rtS ls! (10)

lo90.6 @lo96 @tog60
,J^,* tj L"j f'Yl Jlri-Jl tslp m=3 , n=2 Ls:r- (11)

160

140

t20

90

70

50

30

0
BJ! L,

@ 1o9o.o6

,r^ roe(,lF) ,,rtl' lrtr, r2)

@ tt.e(s-,')) O tog2-togx @ tos2-3logx

fOfoglfu ,ai)\,Jt..rE Cly 140 dB g;rLi (L) rlj,;! ;)V4 c>3*a6;,;. Ls)L.,orS t5l (13)

,g ji Il9-r;rr dle

@10 @ roo

.ta,+",-" Etr!,Je &nJ (1)a.JUIldCf..;dJ5.+t".t (2)e.iEJl ,f ft 0lr.igeUJ 6(14-15)d,atltp

..htill .1*lr1 I, = fO logibL :iJ$lt p,reu*t

(2) d.iull (1) e.JLAJl

ar)La @
ilj" @
,Jb o

,L*lt @

:6 (I) b es,c iri c,it5li!

,JJ'<i 4ii ,J!t 10-s (14)

,JJ'<i d, 0!i 1.65 x 10-2 (15)

@ rogn2 -tosm3 @ togm2 -tognz @ 3bsn-2togm @ 2bsm-3tosn

31oe4
x-@

L-

@1 @ looo

dY
IJ?



(1)

(s)

\adsJ lilJ I J 4r^,') I cr ) r tr"Jt

Exponential and Logarithmic Equations

:J- JS i',,2 Ft.sL t , aJrUr f J.r G(1-8).y."lUt d
l2Y-2 = 20 (3) 5-3*=*40 (4) 252x+1 = 144

(8) -3 + 2\17 = 33

(2)

(6)

g2Y = 66

3

3xa =27,x) 0

(9) Iogr7

(12) log,510

(15) log6x -3:-4
(17) losr(3x - 5) : 1

(19) loe(3x)- log(x+ 20) --los}
(21) 1o9,r,_r,64 : log4

5

2+8ri =26 (7) 7{7 -12=5

t,-* t", p";ti-/ JS i.", rh.r"! 4t,,"!l .;ji AJeg p.tetr*l e(9-13) d/JUt $e

(10) ^logr33

(13) logo 1.116

(11) logr, 0.085

Zt = gO,iJ:Ul -.,kcl+ (14)

.i)" ;A Z 
"/L'U 

g+;Gll .r,-t aJ:tJt J- (a)

.ilF ro./LL 6rull .r-! aJ:tJt j- (b)

f rStJJ lkl.ai, *-P q\.(a), (b) drrrdl j dXUt+l ,_r:r d.rE (c)

:,* 1", t*".rt'-l eJrur f J.r ,(15-20) d/JUt ../

(16) logx-log3 = 8

(18) tos(Zx) + log(x - 3) : loe 8

(2O) loglr*-r149 = 2

Lrls"r-ei 
"eStS;tlYt -W *J;l ai;l .rulrJl ,y * il., Ji ,-?,."J:qrt rl.i.lt (22)

.a:-l;4 fy- rj-rJt Wy; aLa;Jt ob.r, (lr 80 c"..r-i ss(--* 3.5o/o J-t'^r

..rlp 10 J'{ .*."-,qrJl alria-Jl oj"o oLilS- r-tc fJe (a)

JJ,^Ji{ ,(t* 15.r 
"lri Jt ;r" J1! aL".iJl oj.o c,Ul;r r-rr,-req i_y u t' + (b)

!4*ij
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.iibl, iJl+Jt c,i6 t5!@., b,**o6lrnrJr r:;t5ltl@ #b ,(l-5).r..lUt d
*=t f g*:3 aJ.:tJl Jp (1)

"r= 10-o.s je 2logx:- I aJ:tJl S- e)
x =-5 r-t!r log(x + 6) : g ,Jt-( li! (3)

*: #;ff -* t4s* : 146 aJ:tJt J* tat

5 x 104 ;* 3 logx - log 6 + log2.4: 9 aJ:tJl Jr.- (5)

.rrqr...Jt qrqyr ,,te Jr.rlr 6jl.rJl ;1 ,p ,(O-t+) Cr-tr-Ir d

@ x= ls @ , =14.5 @ ,= 15.3

,0!e (1.5)' :356 JtS l5l (6)

@ , =16.3

,;n 8 + l0'= 1008 il.:tJl j- (7)

@ r=u @ x=3.s @,=, @ ,=,
,b!, 2" : 512 JtS li! (8)

@,:-,
,bp zlogx : - 2 JIS l)l (9)

@ "r = 10-o.s

,il:tJl )- U..* (10)

@ {-2,-r}
,il.lllJl )- At*r- (11)

@ {- r,-z}

@ ,=, @ , =3, x=-3

O , :10-2

'oa log(x'+ 2) = log(Sx - 4)

@ {2,:1

'd logr(x'- x) = 1

@a @ -2s ,4

@ rr,tu-r')=r @ tog,9=]

@ ,=,

@ x:10-1 @ ,: 100's

@ {z} @ t:r

@ t-rt @{r,21 @ {-r,21

,;* log(x +21) + logx = 2 il:tJl r-}- G2)

@r' @ 4,2s

,il:tJJ L *:3 d:6 (13)

@ log,(x2+1):2 @ tog,x3*rog,x= 

';* log,81 - 1og,9= Z ilrtJl 
"i- G4\

@-3 @+ @: @e



sri"lall pr;ti3Ut
Natural Logarithm

:,trlj o4b g"-tErl5 s! t"r J*r, JS !-51 .(1-8) ,:r--lt^lll d
(2) ln24- ln6

(4) 5lnm+3lnn , (m > 0, n) 0)

(6) 7

c> 0) (8) !U"*+lny)-4lnc,(r> 0, y> 0, c> 0)

) = 15 + 3ln7 .2 .rt y 4 J-ri (g)

) : 0.05 - lTlnx, x : 0.09 ,,Jp I o^* Jagi (10)

ir.;., Ccaltr$ | u)t6CJJ[.aJlil5in*,n * cV= - 0.0098, + C lnR:$)r{rjlp.r*ul 4ll-12),irr.rrjld
.CJtt alt ze y'V clQt r9>tbt

- 30s aJt *l ,y)52.7 km/s oJt-q dylrjlb-rS29 rAS U 1S-:6 o-"r, u,os\ +31 (11)

(15) ee- 8:6

(18) 2e*-2 - e'+7

t,*- 1", alru, JSJr 6(19-28) i/JUl ,/
(21) tn(x - l)2 = 3

(24) lnx - 3ln3 : 3

(27) tn(Zx- 1) = 0

(1) 3tn5

(3) ln3 - 5ln3

(5) 2ln8 -3tn4
1(1) lna-2lnb+2lnc , (a) 0, b > 0,

6.9km lef s614JJ 50s aJt -!l 6-113.15km/s o-;E+ dylrjl by tS-tW aJS a.*, .ra-9i (12)

r+ 1", alrUr f J:.J..f*Ut p:,;tllt p.tatul ((13-18) i/JUl d
(13) 3e2': 12

(16) 4e'*2 :32

(19) ln3x = 6

(22) t"(f) = +

1

(25) ilnx + ln2 - ln3 = 3
I

(28) ln(5x-3)'=2

(14) e'*1:30

(17') 2"3x-2+4=16

(20) ln(Ax- 1) = 36

(23) 2ln2x2 = 1

(26) I.l + ln x2 = 6

.C;l !-r.-t, A:tb) J<, ,Jr ln5 + logr 10 a{t*f Jfu" .-la :.rJt Jt"$rtt (29)

r^iJl Ji-tiJ i.r, t^i cl!-n -.€br"J tWl llrr{ @)U)\;)l ;JiJl b = 40"# tUyrtrotarl (30)

915W a?rlJl ;';'iJl ert5 l5! .rcL.aJl



.ijbl, aJtrJr crr5 ri1 @ t i,1e." Blt .elr r;;15 ri! @ Jig ,( t -S) CruUt d

e' -* lnx=-2 ,aJ:tJl J- (4)

5ln3 I "f 
*+ = 7 ,aJ.:tJl J* (5)

.ir,€,4llarra} ,Jo .Jr.rlr a;r.rJr yt,P,(6-14) Cf.tf*tt d
,.-<i -ul1 a4;Li, Jfu )e ltn4-51n2 (6)

@ .,,G:^r;
@ ^(*) @ tn2 ln32

,ci9Li s/'10 (7)

@10 @ "'o @o

@
@
@

@
@
@

-8
-a -Jz

J3

ez -ez-T,-2-

@ hx=2 @ tnx'=2 C lnx2=4

@ ,:ht3+1 O ,:hr3-r C , =ht3

@ 2+e3 @ 2-e3 @ 2*e3

,g ln4r2 = 3 il:tJl Ji- (9)

@ "1,-"4
,f eb: t0 +l:l*Jt"|- (10)

@ 2hn
,aJ;tJJJ- "' (11)

@ hx=4

,Ji e'*l = t: il.:Ul J- (12)

@ , =hI2
,3e ln(x-2)2:6 il.:tJl j- (13)

@ 2+e6

,3t et*r+ 3 = 8 aJ:tJl rf- (14)

- @ *:ttm5-r)

(1) logn(/nea) = 1

(2) ah8+ lnlj = 41n80

(3) tne2 = 2

@@
@@

@#
ln(2m+ 3) = 8 aJ.rt -Jl ,f-

@ ea-3

r34 (8)

@ e8-3

@.=toy @ tn5

3ie'_T

e8-3--z-

_3
e2-z-

@*

@ , =21n5-r @ , =2tn5-2 @ , =2tn4



(1)

e+Ul AJrrlJL$rl

:4+lu,rJrjJr nk p-.rt ,(l-4) cruUtd

- 3(0 .2s)' (2\ f(x\ : t$)-' (3) ) = 0.1(10)',-2 @) f(x) = (2),*1 +3

.tf-i .i;U 
ll q*,i lF J:; i""!r a.lt"rlr c.il-t t)! t- -rr-rfr, dl<^," 6 Us:i,u(tr 1S;

.r-$" F $u ;;t
* dtl ;lar.Jl ,.,1"'Il 4r1lr"i .! = ab* z6yAt,J" .ll ;,*1t itt.rtt r.i.a iJ.rhr s5l G(6-8) .f"tUl d

.6t!r.Jt ilaa'Jq gUt t<"-,t

(2,3) a,tajl ,3 rrU1t 101

(-1, 1) UnJl ,4 ,rL'Yl (7)

(0, 3) aL.ill ,2._,,t-,\tl (8)

ulti^Jt utul ,-rL Kle 3 ,irt Jt$ U .Jpl ,p) dUi^., 5.2 a9 Jtrj J-6 ;r € :J;)Jr& (9)

.;;.2).,,t& Jlrrl ils azg,5r .r rE x 30' g:U
,aJkJl a*:,-rllll JIJJI .f 

"[5 
..tt r fJ e?-f ill-rS t-6-.u:-l f y = logrx aJUJI Otc 1'*,Jl (10)

(a) y=logr(x+2) (b) y=log*x-1 (c) y=log*(x+2)-l

:slull ell"ulilt cr JS J-6.i. rz3i ,(l l-14) OuUt d
(12) logr(x +L)' , (x >-1)

(14) log3x3y2, (x>0, y> 0)

(11) lognrzn, (r>0, n >0)

(13) rourt,(a>0,D>0)

(1S) logr27 - logr9

(17) -roer# -bsa64

3

(20) xa = 81

(23) 2logx =- 4

;aJUl ;rlieJt Cf J5 dU tl4q? cJl.:,JLrft oztp pJrr:-,t s(l5-18) #JUt ,J

(16) 2lo9264-lo922

(18) 2\og5 + 1og40

.ail Sr5!t LJll 4J L.+. gi .u1**."-1V) 4.slsi- e-Sl :g3*irJr3*, (19)

;iJr;lr o)rueJ t U Jg,y6(20-30) .r-.rUr d
J

(21) 3k2 = 24 (22) Iog4x :3

(24) log2x+logx=1 (25) logr-log(x-l):1



r
l

(28) ln(x + l) + ln(x - l) = 4

aly dr-t & tit .Q.lJ a:*4 q-r Jlla &1, kJ t a,L aet-v si f-r;:^-i aJi JJ ;ri 'lr.ar| 
(31)

t4!-LV L$.j l-, cpl-n:-Yt ,y ot_* 5 .r+ -2e: 10 000

rltSl ci*J ;*).. 8 Jlr- rJkJt d ,Ssl-rK ot<- :J-c crt5 1991 lte :nrrt:a)rcrL,tJdr (3Zy

.1.039 *rrl U^,,t' ,t-il|FJI ,J.t,

t2010 lt .d irJl Ot(*Jt :r-c L (a)

gCrJt a,-r-Jl ;:!Jt J-r,, t- (b)

9a*j.rcy. 10 J! Ot(*Jt :.r.e,J-r,-,r:.. (c)

" r-,- cl Jt+t ci*i 
"c)tr 

S.$ Jt; tgg4lro d pUi Ori ,* & :fr*tr or(- (33)

.. .r,-Jr rir! r-pj*"i;;J2,2

.(b)"F, j, ;:.u.-Jr z*)tff:::l ',i;:3

(26) log,(3x + 4) = 2

(29) lnx + ln(2x - l) = 7

(27) ln(x-2)+ln x=7

(30) 3lnx - ln2 = 4



iJl-J!#Jt"e;

(e'- I/e' = Je - i :4J)irAJ\ J> a9)^4r J1 )l

3(e') 2 - e'- 4:0 ,aJ:tJl )- zst a- a1l
tnt[iA + tn1fii = ln,tt;= ,il.:tJr ]- asr a- all

gotnb=6tna, a)o,b> o,.ll gt^-2"[a
4e2* 4 .t ,t

?i: 1 * r;5 :or c-+r

e* + 2e*r: 3 ,oJ:tJl J_
2(lnx)'- 5ln*- 3 = 0 ,aJ:Ul )- aor,*r- all

ll-t;;*, e y €.:*-ot- rs),a;r.r1sJr ;K^u y e,-|^,; etri ,_?-,"J:crlru".Jr
t6.3lx 10-6 wlm2 J! ro-n wlm2 o"r* sl) o-r;.r: ,,;*iii &,-|^'; i+.ra ..ruF

t;+-r-+Jl ..rUr(Jt oj-a pl,r;:-l 4;,i> 6iJl oy)l ulU;y a,_Fl L*Jl t

.(Io : 10-12 wlm2 lJ;i-l)
dLa-,,U logub*:x '.+il-,)l eJ;i-l ,1.ii')J d*- Ly:logbx,!:br,,;JuJl U ,F d5: 15! (9)
a*;Jl apv ry F *al & e-L-reLJ col^alEft *1 +Al du a..,tJ;-r--lrJl ;jt;Jr

.rs-ll t*Vs
a* = b ,aJ:tJl .,;t-rc! (10)

10 
",,,L1J 

g+tl.ell l[;i-t aJ:tJl p (a)

a ,,,LltJ p+;Gll ll-r;i-t{ al:tJl J- G)
..,,r1-'Yl J.rii;rru di+:j (a), (b) ,i -j.ji,t j dJaJtJ lr*-l (c)

,cr! aEt;" -b,;-b P -t*: ttl e;"J.(-:-5 jr(,,l *^Jt ot)6.;+ i;'u:i-,*4tr (11)

oi-'Yl .Ljl,| ,;*:JJtLi,7mm3 011 -E^Jl ;+3*.-OtSti! ,,tult a+#0.02mm.lt.r-i.^..

ela 6 pa
(gj,sYl) ,.rt-3JJJ qj-rJl afu^tt c/Jtu :.r,J o-!t +l/l ,,r(r) : 1 .31 

"0.548x 
,AJuJl .r.aj (12)

.1990 lto 
j* .:le-Jtr d/rr J:^, x ;:1 ;;1.1995 rt, .Jl 1990 pLc dr" dlJJr{

!1l;:*" 0+ 13 4* ci;;Yl ,r,-r*"--:& irtJ lte JJi t (a)

91990 ft, -L, gjlYl ,ttu )J.e strl.,).:l aiFJl ;J^Jt t (b)

x d f@) = 1.31.e0'5n8' ,il:l.Jl p (c)

G-il16,c eltrt+l Cr 6i'*J (c) ;/;Jl ;,. dIJ:L. ll.r;r-"1 dJ<^,- 6 1rt:qKt (d)

(l)
(2)

(3)

(4)

(s)

(6)

(7)

(8)

,

941,1, c^l^4- g;.tJl 
6;UJl 

t- .(a), (b)



ryl.J!#Jb

(e - r/e'= Je - j :4J)Lr^)\ J> 49) 4-. J+gt (1)

3 (e') 2 - e' - 4 = 0 ,aJ:Ul J- aeJ rp lz si (Z)

lnl[Zxl a ln{x- 1 :6rt*1 ,aJ:tJl }- actq- "r+9i (:)

latn b - 6tna, a > o, b >o,,.li g**-,, & (4)

4eh 4 . !., .-.
;z;.3 ,*l;-z; 'Jr c-l (5)

e* +2e-,: 3 ,aJ:tJl J-- (6)

2(lnx)2 - sln*- 3 : 0 ,aJ.:tJl )- aot-4- ;,qSi (l)
11.l;:"-. @ y e i:-^.ol- -ri9.{!-,a(Jr ;K^U y €'!.,J dJ:i ,-?;"1:orrr.r"alr (8)

,6.31x 10-6 wlm2 J! to-n wlmz Lt' tr )lP o_r;ri jb+i;3,,le,,l^.i 6+-r+ .>uF
t;+,r-+Jl ..rur,(^Jt oj.r 1|"r;il 4;i> 6il1 ,>3Al ult.,i;jY a,-rJl aJl \-.

.(Io = lo-r2 wlm2 el;i-l)
dL^-rl t goU.: x ..+il*Jl fJ;j-l ,c5-i$ ,-,"J{*, ,y:logux,!:b*,dJ {UJl U ,F OfS l)! (9)

a*,iJl zsv d/ JS tal ,Y e.L.rptJ ,,.:L:,-.,t-cft *p cAl erU 
a?rtJ 6.r-lrJl ;JL;JI

.6-;"Jl a*V)
a* : b ,il:Ul .,1t o! (10)

10 upUtlJ p+;L;ll llrii-t aJrtJl J- (a)

a ,rt-,lJ pt.,rL;jul pl.s35 aJ:tJl J- (b)

..r"t-,'yl ,ii;&U di*J (a), (b) G;"ll .,i dlaJtis lJ;:-t (c)

u.rq at6t-*:" -b 6-W b ,;,.: Ctl ertJ .(":_S ),,<*t b)t ,>tpi jb,zt rrt3:i-,*6jt (11)

.J-V Li)\ ,-".a: JJtL.i,Tmm3 fit rtJl ;*i.-:F-dt5lrl (JtuJl i+#0.02mm;t.r.i^1

lrul ;FJ
(cilYl) .:l-_;J,^U qJ:Jl afu^:r c/rtu:-r,J,r-!l +lil tf(x) = 1.31 

"0.548x 
,aJuJl si-j (12)

.1990 lL, i-.rle-J! d/rt Js x;:1 ;;l .tggs fr, Jl 1990 gre dr" oj&Jr{

!p..u:.*- 0+ 13 +.:irYl q,".r;i,-,:J-c dK lte JJi U (a)

!1990 lto rr, cirJYl !F,.tij,-, :.t-c .ipL,' :J a3rij*Jl ;J^Jl L (b)

x G f@):1.31 
"o'548x,aJ.:tJl 

p (c)

,y-il\;-c eJ,trt.a! er. .*'*J (c) ;l;Jl .-,a dIJ:L', el.r*-l dJ<^,- 6 1rt:qt(Jr (d)

S4Je c^i-2- c;ijl eitjJl 1," .(a), (b)



@
@
@
@
@

@
@
@
@
@

t(l,z),8(t,5),c(7,a) ,!ua:Jt jt.u)t csyJt i.irirj (10)
1_

<ED r=-+ <Ei ) ,d.*- O zL;,!l,.rtjl-r-! -rayf (a)
a_<M, = + <re ) ,d-r,- g aL;!l.:tjl.r--! .r-a1i (b)

.q*n obFrYl L-6J < DE>, <Ee > ,.ti .rii (c)

.iiLla AJqrlt c"rl5 t5l@ t ea1-",* Bllrit o;t5 til @ #! ,(l -5) ,rUUt d :
A(2,7),tr(-3,0),C(3, - +),o(x,y) ,Ut Jt tLaJl jl-r-Yl 63-Jl i j;'uJ

<-5,- 1 > g ,Ei J g?/t a+r J*, .'eiJl +lt 6:/1 (1)

<6,4> d ge ,>u3r Q)

.&.1-'aJl atL. -* ABC e^L^Jl (3)

*(M,Id) = 90' (4)

x=-2,! =_ 5 ,O!, <ffi ):( eD> OtS li! (5)

.ir,*At ql.?l,Jo Jr.rtr 6JlJl t :,P ((6- 1 0) .r-"rUt d
i:1.-2,2 > otS li! jr"r-)r cs9:,-^Jr i (6)

t{.*ll ota.jYl yn \-u'"Cl aulrl ,_r[, o!,

@ 4so

@#

'SlL*l ,gLi.^Jt

O _4s"

,gilL+ y ulli i.t--j aa:.

@g
,o6i a( t, : ) , B(3,2) ,C(0,

C 13s' @ 2zs"

15! .t= . #, y ) jl,r-)r g;rJl s, 
j.-'tiJ (7)

o* @*fr
-t),O(-q,,1) ,!U:Jl jt"ult g;y*Jl .f F t8l

ias

< AB )=-( CD>

<B)=-z < eD>

(6,

Ofu> oK lrl

(-6 , 5)@w

.^.(c) <CD)=-2<AB>
@
@

0!, < EF>=<Ed > ,ot5 ts1 n(2,+),r(-1,-5) ,G(x,y) ,-btilt jt.r-)r csy*Jr !F, 
jr'r.J (9)

'r53[r- (x, y)

@ (-1,-s) @ (-s,-13) C (s,13) @ (1,s)

.OIqI =14,-21 a,g-Jly p(-2,2),eQ,y) ,Jdta,Jt jt.u)t apJt i.irU (10)

,g j*1@, y) dli < F0 > 4#^lJ g'"rJl'oo- q

-s) @ tz, rl @t-r,-1) -@



V*: oQ3dt ge*
Addition and Subtraction of Vectors

nC ,;** F_l LB Jab E Jitti^Jl ABC ,,ilLJl .,i (1)

< Bff>:<. BE )+( EF> *+ M atajt o? (a)

< ffi> :1.M )+( fr> ,d-.- N U,iijt d# (b)

<M )=( ilifr>,.ri .-ii (c)

nC ,-r** M,Jqlill ABC ,il;;Jl e Q)
n_

<EP )=( Mi>+< ue > *+ p;Li.."ll ii.s (a)

<80 )=( M>+1ME > ,d-*- g aL;!t ol" tUl

Ee -la* F1 ,aD uEbEJi{u-Jl ABCD,,s"trJt ;*Jt sp (3)

<eF )=( eD>+<Ei > ,C-f p z,L;!t * (a)

<eF ):( CE>+<EE > ,Ji .ji tul

2 < EF>:<M )+( De > ,,ti *ii (c)

,L),a ,6,i;--)l i,r -LLai A, B, C, D (4)

2 <M )+4 ( Ee >+2 leD >+2 {Di> (a)

2 <M >- 3 < re>+<M )+2 { BD> G)

JtJl ota.jtr $"_* o-it i ,25}km ail*. jt-atl .rll 4,,-u,L"Jt ,y + 6r.jllrl (5)

aer- L-ta 
"t *Jl ,/ qi",jllrJl .,rl UnI ,Jl ,t*r*" !+ ;ri[. r1, .,, ,4Olrtn ait--, rgJ

50 km/h €s6-
.a:Ls d :5lt Jl*" eidJ ota;:^Jl p-u:-l (a)

!"LpJl Jl ;:l r-flr  r;L,t 6ijt d-rrt t (b)

!-#s 35km/h €s6-ar* L-,ta alti^Jl ;:JtJt l)-bJl Jla*,,lz.Jl r4Jl zi;, dr" Jt- 6..*l (6)

.12 k{nlh S S6- U r" L-' t:^t.9r.iJl ota.itr o[^Jl

.aJLJl .rtp,-. ei.;;J .;,,Q3:^Jl 1.r*-l (a)

.ai{tLJl \JtJl a;*bJl Jla-1r4Jt rpJl ai*b dr" Jt- t-6r J*, .,rJt aaJjJl e}l b3-^ r-:l (u)



,e D otjr.r-! t\1.t(-z,t),tr(o, -2),c(3,- t) ,e-.a LWl q)t-* ABCD (g)

@ tz,z) @ (-r,z) @ (r,z) @ (r,-2)
,€ x i+ .O!-rlr dL$+i" L.6 Lf: 4T-i ,V= x|-j (10)

@z @-2 @a @-8
.erlae Eh!,Je Jaaf (1) i.Jtill € A* JS.+t"- t (2) i.ilill U Pt e l,Lujti ,:l{J (11-14) c1;l*ll ,/

E

o>lsi.1*Jt d,.

(2) e^jEjt (1) i4jtiJr

@BD

@aa
@a
(9 DB

M+M= (11)

eE+@ = (tz\

(2\i$tnt (1) l.flijt

(, 2BA

(9 2BE

O -en

@a

Ei= (13)

zoe: (14)



s[*Ul qtdl
Scalar Product

i.i ,t*11* L-. J<, Js s,., (l)

llr ll =  units

lltll = 3 units

,J+yi i =1. 2,- I >, i= ( -3,2 > ,i ={ 1,2 > ,j6't,J (2)

(b) ;.i (c) ;,i
(3i) , (- 2i) (e) (- 4A. (3t)

,ra3i .llrll= 4 , lltll= 5, i.i=-6,e-.- jl-r-Yr csrJt a? Jte4bi,i (3)
+. 

^(2u+3v)' (b) (zi-zi).(_zi+v)

i=<-x,4), i=( 2,-3 > .t;U (4)

.t f r.lrr. n O-& d-i-{ r Li "r+,i (a)

.llr ll = 5 units ..13( e-e.1 r Lj -r-_ll (U)

i =12,-2 ),i= <-r[r,0 ) .r,t*^Jl 
s"t-l;uJl jl.r-yr a;r*^Jr qr, 

j;U (5)

*(; ,i) ,--li
..r,t :-Jl +!^Jt jt.u)t a3:Jt ..t' !t; e,yi a(_ tJ),8(4.1),C(3,_ l) (6)

llB-ll ,llfr ll , ilEeil,.r-1i 1a;

.ABC e-k Jl L! *t i M.Id ,.r+:i (U)

u.v



llr ll : O ,lli ll: s ,m(i,i) : 13s. (8)

llr ll : qO ,llt il = t '[o ,*(i,i): e0" (10)

AB

.i.i *j((7-10),:,uUld

llr ll = 2,llr ll = 3,m(i,i) : 30' (7)

llr ll : /r ,ll; ll: 4,m(i,i) = 18oo (9)

:rhe!.,hlill .;*Jt p'ra:-,l .(11-14) .,uUl d
m.Ee G2\

M.EF (04)

eF.m (u)
EF.CF (13)

.i.{,8 aJhJt c.rg t5l@ )22,;r,r6lrnit oK t}l@.!.U,1t-O)..1..;t"lJrd

i tv bP ,i.i: o ots li! (l)

x=-10 ..r!r ,7= <-2,x),i=< 5,1 >,i Ii otS lr! (2)

G-n).i=-8 .l!g,i.i:-5,r.il= 3 0t-( ti! (3)

M.fr =- 6 0!e ,A(-1,2),8(2,3),c(-4,5) dits lil (4)

llTfrll= 10 d!, ,L(-3,4),tt(0,5) gjtt l)l (5)

.'. cos(E,E) :r#
;il1.,,,"eJt E re! I..Jc J r.rt r iJjt Jr n,p 47 -l 4).r.t U I d

,gj$ m ob ri={2,-2 ), i=<-1, m),i.i:3 0t5 lil (Z)

AB. AC =

( 4 4

-t

@
@
@
@
@
@

@
@
@
@
@
@

@-+ @; o+ @-+
.M J& C J asj^,'];l -Ei*Jl g H ,ABC e^L" s, (s)

A2 H

'@-6 @12 O-:u @o



@ 6.8e

AB = 5 cm, AO = 2 cm,OD : 2 cm,CD = 3 cm

,g 2l*2 OB-. OC-

@,, @ -1r @tz @ -tz

(tt) M.M=

@z @-2

.. "*

AB = AC = 3cm,m(Ee ,Ei! = 70' Jqti^Jl ,-$tt i (9)

,q:, t$t\-M'fr

@ -2.3

;*^lt Jrt) ft.' e.s)*.a a$ ABCD (10)

B

@ 2.3

D3
O3

'd.i- C!{till

2

o

2

@,* @
cos (,48-, fr) = ,,.!.

0

us J*.Jr ; (12)

@o @3 o+ @#



'r
I

l

,gJLi m 0V i=1-5,tn ),i= < 2,3 > ,7f i O.tS l3l (13)

10\9s @-* e+ @f
,6lL+ oli,S"{ | m(ffi,E) oll M,N=- 2 0t5 lil {14)

@ ,u" @ rz2o @ soo

t



(a) A.6

(c) 1 3i +i >.<i+6 >

e-.rt tJl 6Jrrl JLszl

A(2,3),8(-1,5),C(3,-+) oil ttl
Ei S *:,';1a+:" J*.,.r,iiJl +lt gilt ol" (a)

.M a$ls-r,r-;ii ,re +41 a*L.iJI Jr^;Ofr (Fl aq-:" rrl5 lil G)

i =z-2,-2 > dlS 15! (2)

ol,aiYl elpj,-a,; Cl e a"-51)l 
"ftj-9,Jq,'^Jl 

,*fi f ,Cill oo- p--.,U

..:tpJl t{1*ll
.ie-J ,..t, u 7*- ,+-ty a^j -r*:L ,i =1+, y ) oK l5l (3)

,c..u-{ lr ahi:Jt ,# .at *Sl g, -tLi; 4t1 A, B, C, D (4)

< Zlf > =<ffi )+( M>+<De )
<re>, <M > aJY{ < ffi> 4d-Jl .51 (a)

.L)t;I q)t_* 9 ABNC Ct;^Jl rri 6:*,1 (b)

,Jlill g*,Jl p.u:-t (5)

< NA ), ( Nff> aJ)+ < M> "raei (a)

frui,M =ffi.M : tlm[2,oi .JI 1u;

.fireV-zt[1, ilEf il=6,M.M= 18 ,d-:+r dt egg 61

m(AB- ,M) \1t71 ./ti J+Ji

,J-Ji i=/-x-5,r-5) ,l=1 l,l-x>,.:il (Z)

6 ot .rl dJ a 4#^Jl O.;(1 d-i-{ x r^rp (a)

, 4+j-Jl - t-r-.t*.. A ArFi^Jl tt3(. e.,31 x a4 (b)

,Jali .',itr-l 6-* G u*r-i=(2,-7),6=(t,z),o(1 1t)

(b) 116ll,

(d) 1i+26>,< 2;-6>



.-t.t :, fiu" jtr-l a-* e A(1,2),8(4,0), C(3,3) ,!ti:Jl ofi tql
.O aLll\,.r1.:L.aJl _sF e"4C U,LJ! -.,Ut 7E ...r-t*jt pJ:*-lf

.O z).;!l .:tjl.r-! .r-a3i

l,s6a[b J_p ,L*,!t at-U- e-J:,4gg (10)

lla-D ll 6:*,t, ;,i aJY+ < eE> ;zjl (a)

<M)=i+i *"'.PzL;ll eslf tUl

IA:DC.FrrJr Lt u (c)

lli +6ll -r-ji (d)

.O o.f y ,7)*1 q_tt-y ABCD (11)

< Dff.>:{de ),e-*-;LuJlN,( M> oab M
<Ed> aJY{ < d> .r+-el (a)

<m > :<OD > + I Od ),oi c-ii (U)

.6-r.-l_2 LLi:-t ,,le e M, N, O Lt;lt Jl di (c)

<TE >,< Ii-> O*.6"Fj-Jq 6.:-r*-Jl 0 4i1lrt .rt*i .r+-li (tZ1

,,i.'i
,:,i:

\'-_ 
_,, ,, ,

:ril

i. . . - i 
'

--.|'-'-*-*-i
ii.;



eil.J!#Jt.e.l

,-LLaJl .r"t*-Jl -ELJI ,rit-r-!l csj;_*Jl f, j;LJ (l)

,* tv m + A(2,2), B(4,5),C(4 - m,o)

.A du ABC ,-Jilt 0-6 c.i-{ m U.rali (a)

.,jA-dl4t-L:, d* 496 Jf c-if ,t+-r+l Ct *L""1 (b)

,t$- aEt.: i f:Qt Jr" 
"l 

ta.Jr J*^Jt (2)

,,:*^"il*-Jt 0i d-.if

.dlr,b e0 ,Ffr

(Jt.l" Ai)t, l-tii-l :6.r.eL,r)

,0i .il oL;.r!l MAB e-k Jt sp (3)

ilIE.ME=MI2-a2

aIa

,Ji dii ,i+i=i ,i+2i=-il ,0lS lil (4)

.+*n obsiYl L-6J ;,;
.en -r*u E,[EJt 

"[t6*-lt ul (5)

.(L-tJl dYt p.u:-l) O .r+jf



arr"tr^Jl"l dt -?l eda*JI
Statistical Population and Sampling

- t'- / .(Jt r.t;i. rJJaJl Ai}r-e ../ .. a J
'n

.C-;p r,t' .:)ut 4r-Jr-i Otri

.,J,1&Jl f;l (c)

.4rr" A+r!l qrJt^4-Yl e-,=Jt ,Fl-" fii (1)

.oUl*Jl 3"- +t-,i or U 121

;dUJl oIb.Jt y )tf d.., Cl crUul Ci t fit ((3-4) d,-"-r"rJl ,/
.o!2rJl cs-r-Y arq-Jl Jsujjl :*e (3)

.dX.ei*lj arul Jtj-ll o)4-. t}t-+:r. 7tt:1 1+1

,{J{ l-". F ouUJl Li )L (5)

(b) .eJ:-,r.r- e.p g;rtJl e*Jt,.:iU o1;yi (a)

(d) L aJe: i ;-,-XJ ,s pt p.rJt (c)

.oP:t ,f edl1 s#Jl C"i+^Jl -ef 6)

'un k -e? (7)

..Jt"-Yl C"i*^Jl (b) .'l#,-yl /c (a)

@
@

@
@
o

@
@

@
@
@

.ijbv aJL!'Jl cijg lS!@, ,s,*.."31torJt oK til@ #I; ,(1-5) #JUt d
.a... ,b ei+. ,f 6_:V 2010 a;-, fUt d JJlll (1)

.jt: gl C bl: l!- € ,* F r rlll:.r,J a*,lJJl ;,t*j (2)

i:-9'ryJl eJ*Jt 1l;i a*,lr: .,* &uJt t';l lu;j-l ofu- (3)

..:t-tg-Jl ,-i d
;r,^:"-, +*^f .lU!1 p L ,-ftll Ul .rU-;,all .:.r-e (4)

.ry n z*;"{ .:.lUtd pJ:-;*! ,qr!t t.jj Jre (5)



I
.lrq...,t thlt .Jc Jr.rtr ajtJt .i.t #D r(6-10) #JUt d

o
@

,Jr<i arAt]r .ruUt (6)

+t:it-'l @
iJ"tr, @

rirtj! s^ ir^i.--Jl rrul*Jl (l)

U, @ L-.J @
3lJir$i djt #t .i,l.Fl J,le (8)

,J,t^rJl F-i @
*-tJlf ,J,tiJt ,."rJt C

,Jr,<' a*+<jr eulJt (g)

4-t -ll ir*'l @
ir^:,*, Jf a.J;:" C

e.:V -* 116 ;f it.;k d g1-totill s.te (10)

4**,1 1# @
Z';"ibA.+S @

b4 +-,,

-L;,i 4*-,t

q4t @ 4*5 @

&rrJr @
da-, L, (i.JJ @

Liiur, (D
Ei;..^:; @

"lUk "f
U,, a+5 @

i:.;.,..a.5 @



crtiJl

Samples

.100 C"ia-Jl p-s-1 8 arJl fr.- OJt L.r;-e qtJl F "r+-9i 1t)

.100 ajrJl f ) 5;jiJl J:L OS lil s,t4-)l C"j+-Jl *-;211 1Zy

c::;!Ltl ajl,"il1 o+Jl: ,.L!*Jl UlJ"i*Jl u..*Il ,* dll l_ (3)

,:\r--e1jJ.te200J*Jt ,rra!.2+-aAa*d,-|Jt ,alr--c\1 J[,Jloki:-l 4;r.rt*,lrta5rt (+i

.40 JJl
SiltJl oj-o j lJ**i ryl-p w Li.si (a)

I oa;.j, 60 ir * qJ t5 li! ar_tJl -6 qSV pS (b)

9a-,lJJl oL C UlJ"l.rJl .:l.r-c!l J-:J- lrr.i*i Ja (c)

.240 ;)\2At 6 '!Jl -',t 
.-r1)2OO JLt U Jr:,Jr ei (d)

W J, U Gl rill l--*U :t.r.ci 5 J31 t"*r rr.:LJl r-eJl9 ,,sLJl ,;dl lJii,l

.I.&B aJ[rJr sils li!@, i,o,+r,.ti.1torlr c.;l5 B!@ #] ,(l-5) OUU| d
.ry|-dj aa--b. z.q.Jl rti*i c"*^U #J &Ii ,J, J}ZJJ (1)

.:,;^Lt1 UlJi,Jl o-*,Jl:;lii*Jl Ul:ill aiJt ,.,,*r oS +-t y (2)

*Y' ,' = ;;+^lr cr=-- (3)
aj,.jl "-a"_ 

L r-

o*Jf fo- x 6;iJl J* =,JL--YI Cd+-Jl f,F-'- (4)

,43 qji J-,lr i:-,i.Jrj ,70 gjt*;6At J* 0r5 trl (5)

322 a j; a.^--l=-Jl 6: ,.iJti

@
@
@
@

@
@
@
@

@@



;A*oe.,all ihlt & Jt.ttt 6jlJl;..1 Jts ((6-10).ruUt d
,Uri*Jl a;trill ii*ll ,,/ ;l* (6)

)r4bJti k*n L--,illt-e+ fp"$.-uyr @ i#Jt Ir, @
;,.-, t^, JS @ ILEJYIJ UtjiJt !r, O

,i..l,r;Jl a;.;Jl ,,t' S* Q)

l.ii ft.EjjYl .b/ @ lLErytJ aitr"r^*Jt .br, @
;i.- t^,. qi 

"-J @ -Lii +;r_r.ill .L/ O
,JiJ-tn" a:i,lJl a.l,3Jt lt-r;r-t *, (8)

l-64{ L i iils.-. f*l-l"u 4*jt r:, C"i+-Jl o[.a*t J-$; @ a)b-..2ul,i, 0-,(; @
u,:." t^. gi 

"*, @ )J.g]gJl,J k"JJ L*At t<+i t'E Jn d y @
,g1l*1a"-Ul ,JJ,2 000 $SQ.Jt-"-Yl Cd+^Jl f ) 100 g-9t*r q.Jl f+* Ott l)!

@ o.os @ o.oz

C"ia-Jl ff,40 gzt*;;Ft J*JK til

@no @ro

@0, @ot
,glL*l t+lt arr*r ,1000 qlJ-,Jt"-Yl

@r' @,,

(e)

(10)



cJUUI op-p..Jt i
Ways to Display Data

J:-t .Jt ,=/ LiJl ..rG-)l^Jt $t tr+, aat € U'- !L;; & oGj a- r/ w)\ut J*r,t:ii (1)

,Jt'Jl

4-ltJl

"$Ql 
uA" l-ii C"i*i l3lt J,;"i- !1\* ,p Lj'+'Jl

rlFJr 5 7 4 6 22

- .a.$ F gr.J\ )t$lt),sJt ,rr*Jr .r+ri (a)

.tu-jl-tJt .:LcttAJl pl.u:-l,. l:UQl oJ,6 ulrrl (b)

.rt5l J-i ,ab ,t-; irUJI .:L+:;Jl bi 
"r 

ot;lr-Jl e)?.:iJ .,JtjJl Jr.ra.Jt & (z)

..:t:.iJt ftt' ai}! Jr-r+Jr J.Si tu)

l5:l-5jl .-,j*;^Jl p--1l (b)

.rS-tl-#l,r:...i^Jl a-.,1 q,1lf,.ll 6;-r-Jl ,r-,tl (c)

r-i Jy- JrUl ,.JIaL/l .:tn--:Jl .:.r-o fkll Jr.r+Jt G L.;;l .:t,--ll g."t!" .r-ir,.r. €-p-
.f,l^Jl .-f J_tt-lt oi,".r,if .,grt-,ll

(km) r,Jl 0- 4- 8- 12- 16- 20- 24- LJ"+-Jl

rlSrJl t2 25 21 20 t2 8 4 102

.okijl Ftt' iir.;,! J:.r+Jr J.'i tul

.a;lf,lt,.5h;Jl g-tl (b)

.a:l-$l,r.;'".Jl t-3 ts j$l 
6.,1-r-Jl g*,tl (c)

(3)

aiijl 4- 5- 6- 7- 8- 9- f r-+^Jt

,tJ:Jt 17 31 25 I4 7 6 100



@+

@

@

@
@

@

@

@
@

.i.&t+ 6Jtrrlt c;l5 rt1 @ , i',*.e 61l4tt c,;6 BI @ #1, ,(l -5) .r..rUr d
360" x ltEJ \F,Jt +11)t.rtj ,glrt* #l ,l5,Jr (t)

.:l 'l .(:Jt ? *J J rJ- .- _ sJt lfat p1@
30 frt*',. 10 UrL 20- $ F r

.ajfdt e-,r.r-Jt b qjfti .,b*Jl fr.6^,- y

.a,-jhJt ,.rtettiltr iy:..- a*S ,_,,Uta j*J.5^,_

.l',f,At i{ta)t & Jr,rlr BjrJr ;,, JU ((6-10) .ruUr d
sl.r.cir[4 d;ijr ]rill ,jrt_sjjr 6-.r-r-Jt lJ;j-l (6-7) drrlt ,,/
.L *J3r ,t ,f ll pli-rJl rrtcL J>L- ,.:t,rt;-rJl cs.r-! f ;,r*+llf

,P u,il.+l/l )Jr 6JL;l (6)

@to @ut @ro @rt
,t'rr*r ;-ci J* tl>

@1
lr*-l (8- 10) C.*rUl d
u"JU-Jl a-v|..+it .s-rJ

,@
il.hi^Jl

@@

(3)

(4)

(s)

3

tu-;l'+;Yt rlll J*r

2

LuJt,;Ut t*.JttJ' \p -. (,,

g,qil4JYl utlt{ jJ+-*Jt -,).ut .r, & d (9)

@rr @n,
lai;*Ul rll! oJa.*Jt .ryUr ,r.e a! f-f (10)

@rr @uo

40

30

20
15
10

7 9 11 13

flJJl drlrL,

@
$iJl

.,, -lG 200 
,,-a.:.ra lUl

!U!r {*-Jl LILiJ \f ;t *j)t.rS q':t*r d (8)

@ t2o" @ 4s" O 180. @ eoo

@ro @rt

@ro @no



qsltp"Jt jtre.;Vt

Standard Deviation

.d]4l+l ):-i .5, 5 , 5 , 5 ,qJkJl sUf.U g;$-Jl e.rlpYl .r+_gi 1t1

'gli t^f 
93.o La.1L*,i ..-..'.a #l Ci" .li ,.,.- *V #F-, (2)

(rL,-JU) arjr 0- 10- 20- 30- 40- 50- Lj'+-Jl
,tt':Jt 190 300 470 280 260 100 I 600

ri ..,.rL-.,.Jl t5,;Jl -ra:i (a)

CUI JL-"Y grte^Jr jlpYlj ;t:Jl -r+-li 1U)

o, ef, dt ;)" t7O g &;"r-trJt qut qrpi 0i ,,Ie ot +!r bi-J ot-*a*,ye"4, (3)

,ftJl 1-9-r15iJl J:"r,.Jl drr#- t"5 ,tl;9!l .l"t+ ,a)e 2OO

0jrt
ob

r67 168 169 170 t7t t72 173 174 LJ'+Jl

rlSJl 10 15 24 55 48 34 8 6 200

.,tl;y!l oid g{t^--.Jl -t-!rJl J-:i (u)

.Ol;9!l o-r+J g;r!+Jl jlpYly 
o',Hl r?JI (b)

@
@
@
@

@
@
@
@

.iil,E aJkJt i:;6 t.ig@, 22,#..a ElrrrJt c";6 til@ Jig ,(t-+) Our*Jt d
JLe JE; crrLjll ; sl-r\l Cf^- ,,!c a*i; :.r,Jl t*;i ti1 1ty

.a*n g;;U:^Jl jl4Yl

.q5;$^Jl jlpYl i4 Y ,a*il .:.r,Jtr .rt:!Jl oi :l.rc!l l4r,b ltl (2)

.dL"-.".Jl f,rJl U .bl ffl: rt;6r 6rU,^Jl ,-elFYl (3)

.Vy U1;l: er;( 6JU.-JI jl4Yl (4)



r-
t

I

I

I

I

I

t

I

I

I

I

I

I

I

I

I

:

:

:

ill.-idlJ €.Alr"r(;t -r^ kj*"; @

,rl;!ll ,/ FiJt i.r"il @
6._ r-_,ii"J @

,g;;t3Jl -llFYl g:a'- 8 -:.t Jl ur oUl"Jl qre J*'. .4 {*. eUlJ €:V olFl €SV- (9)

@13 @t2 Orl @ro

l

.i'ia*.Jt arby,sb Jrlr 6jrJr yt,P,(5-6) c*.r"Jt d
,15:l*t g;$-Jl jlr:;Yl (100 €Jt*," UUI OtS lil (5)

@ +r0 @-ro @10 @ .r* t^' tii ,-J

,t5ll*r l, 2, 3, 4, 4, 5,5, 6,UkJl .rUl*lJ cS;l,+Jl,-elFYl (6)

@o.za O r.s6 @z.za @r.zs
',.rU!Jl .:jt5 l5l l'rA.a 6 jl*1cS1q+Il jtpYl (1)

qlk @
.l'.i.," q_sl*)l ..}lFYl €56- Oi ,(^," Y @ ;!t .,,i.^,tl s,-rFJtrrr(-tf r^ k .,a: C

,"/toir:! g-lt*rJt jlrr;Yl (8)

,.rut*Jr ,J riJt f F @
.rUlll ,/ FiJt ;tr,-,t @



e*.rzglt 6.tctilt

Empirical Rule

S;-*tlt Cjll / t- (1)

t&#Jl Cjll "e:ta;..* 
t (2)

e*+,,cjr'-H;fi:l:l

i-to i-o ; i*o i+3o

(:V;t-4! ljQ: I 250 \-&t k-lrt! #t"*'.Jl .L*,iJl ..li a*eU",Jt ,.rl*,-;Jl cS.r-Y C.,ry (5)

.(qr*t 6jl) ;-jll J<, ,J" :^ lUTl '.r'sJ csJlSjJl .,.i...;-Jl olt t3u; zzs

.a..{FrJl i.r.eEJl ,* (")

9rL,.r 2 000 sI a*,3Jl oj.r 6!-1i d*") J^ G)

.200 kg €-tv eilFu 1 400 kg :^ elLJt ,,[^:*; L*'3..,ti ry.r'-Jt Jx-'!l etJY d.z" J1- (6)

,,J*ut Cjll ul'nS qA4;.r,^Jl J).-\tl ,-l..,.; U{,J-r-^Jl ,rb.;Jl ;:1 ;tpt ;o
.L*FrJl i.t-ctiJl ,* (u)

.1 000 kg df t-d^.,J L* j., +; ,r:lt a;.r,-Jl J).-)tJ tu-j.Jl :r*ujt .1411 (U)



uy qtltrojt aloall

Standarized Value

,aJtiJl il*=Jt ..1-Si 1t;

..:U[Jl rJ," ,*iJ ..... 1l"n:-! CJi,

14 G-.1*- L*3- 6. 15.:)^-ut .ul aar, rrol+ ,20 6.b;l a?JJl d-9 rrl;t-:;Yl .r-i e e)
!rt+;Yl ljo.:t-1,1.:4,tilsW 15 a+JJJ 4rg-Jl Lr.iJl L .4 q_rv jl7;t,

..r.:!l o*,O 6rq.-Jl jlrr;Ylj,, :;:': l;::rrj; 
t"

..rU!Jl .,r<J a-tt*+Jl L#AJI .r+9i (U;

.5kg,J-,,tr ,-elr)l) 70kg Jt*-X isrt^--' L-'y. e75kg JhJt .r-i .l;rA ar--dl e <+>

.8 kg r..srt - t-elfilJ 76kg J[-.JJ iF{1"-- L- j.. 3. 80 kg JtaJt t-\ ,s;ta ar.r-Jt ot:
..8 trdl ,,t' 80 kg o-ryJ zz \:V-Jl L#AJIJ A ar,-dl e 75kg o_r-l zr a,-;t ,^Jt : ".rtt .r-aji

.12 ,15 ,16 ,17 ,20 U aJtJl .:ta_2Jl Jl, JU ,rt*;t-Jl ;-:t- ,:l_;k-l ,,, (5)

.11 ,13 ,15 ,9 ,20 U aJkll .rla-;Jl JU rai,t*<Jl 6.:L.rl;k>l .,i Li

;:t- oi 15 a?rdj zz \sV"Jl i^r;Jl; oV\)l;:L .,P 15 a-JJJ er +-.lt+.^Jl i*;Jr .r43i (a)

.,;$t
9.:ta1Jl ari.r ajrLL 

"|;ii '* 
15 i-rJl .lti i.:L ,3i ; (U)

.eibtr AJhJt s.jg ti!@ -, ic,*-.3ltrlr c;l5 ril@ Jil! ((l-4) Or.lr"*Jt d

+ = i,-tL+*lr t#lt (l)
..rtjlr:ll f+ 4+i (f W i-aj JL pr 4,-JU,-JI L#aJl (2)

o: 4 qg;l,3^Jl jl7;Yly i: 14,dL"-.1J] t-rJl d4- ol.,;ta .,i (fl
z = 0.5 'rJa x: 16 6:riJJ ar-rli.^Jl 4;ll JU

@
@

@
@

@@



I|-:

$.,
.kl i

@@
x = 15 ;:/JJ 4.llr+Jl i"*rllr i = 12 qF t--r.Jt l*,-:lJl i:-p- eUta G @)

o :7.5 ,15.,,t +Jt eetFYl Olp t z = 0.4 ,g^

.ir.i.*alt lhyr,r,1, Jr Jr 6.rjtJt j.J #g G(5 -8) crur*ltl/

6 gJt**-Jt jlpYt_2 12.5 d.l*,Jl -L-,j-Jl d-.2 .;.,,91." g+r U.)LA, A 6triA) AIJU.-JI 4+Jl (5)

3c

@
oi.r dlr S #r$l jlpYll (6)

-0.25

@z
r- F.J S;t+Jt ol-i

';o,"rl;lJl

@0, -0.2 @-s @s
,_l^ dt^-r.Jl t"J:-Jl cr;l'*-Jl jl7;Ylj 0.75 6.)Utc dr. 18 ;:riJJ dirL#Jl t.#'Jl (8)

@rn t2 O-lu @ -24

@ ozs @ r.t @ -zs
;Yl1 12 vtl*rJl -L-,Jr^JlJ 0.625,,.a .lUk Cf i, *.J i,-rts^Jl u;Jl

,€)V irrill

@l @r7 @-17
Yl 0!i 11 !rrt**ll Ja-.-NlS 0.6 C ,.:rUtr A l[;sriJJ a,.rt ,^Jl U*all (7)

@
.Jlr 8

@



i*^,.rLJl 6.tryJl Jt+il

.q--Jt 1rl fY ei 
a:Jt.:Jl a"iL'"-Yl .rt ^:z. Jl a*,1-,1.: ilt,lJl Al ll.r;:rl ,fu-;a 1ty

.-U;Yt -r.-i -rr-o lJl ..*;:,.1;Jl 5;t a*5 a*,1.,: (a)

.d;e.rltltt;g'Y dt^--.Jl !-rJl ,raq! (b)

0.08 aj.tJl oU ar-Ul F S fr j 7O ,f u_fu ai^b a;lJ,:.e a-: .+ -, .rl*3Jl cS-r-! e Q)

.(jt"-.Yl C"j+-Jl) a*,ll ob ./ OJ-tJl :lj'Yl )Jr J+Ji (a)

g+- et- B arJl , 39 a;-ul a.:*Jl 
0-F-- e-r- A a;eJl ,ski e)L.f ur(-a*ll Ol f-lb (U)

.aS.-1K: ;rbtj^Jl a.+'Jl f.,..,- -r+9i ,10 a:!ul aiiJl f-F,- d-r C arJl ,30 ;.::Lll aj*Jl

,50 ;JrJl J* Ot d-*,-r f:S 25 ,f u_* a,--Ei. Al-.:-r- a.re .+ -, .:l5ll cSr-! .,i (3)

.(itrill d OlUt :lrii .:-ra) .,iL,4-Yl C"i+-Jl g+- -r+9i

t^S.rt+LYl irrt-- J*:*Jl W Jr fdlrl airJ * *;UJt ;-alt ,* r5r11)h-t i (4)

,dtjJl JJr"FJl J;
4Jt d", bv cW .*b f 

lr"-., Jt-iJ*_r LJ +^Jl

JrFJI 2 aJ 6 7 5 2 25

.rlr*lJ L-jill +Jl-r ,F*,Jt _rrt':Jr ,EqY Jl-ra.Jr Fi tu)

&:

.Z,,-jlJl crtplL;lU .:Ljlr,ll .i," Ji:" (b)

6g;-,1te^Jl ,-elFYlJ v;*kll ,7,rrL-.'.J| -t*,,-Jl +11 .7,8,6,5 ,4,9,3,UkJl .rur.rtl j
g;-rtf*Jl jl4Yly ljQ.: 850 J^ ,.rtSll cS.r-l 1!;'Y is,t*.Jl !*,rJl OI ablPl J,e

(.fJ ei),-r-r P & -* 6riJl oj^ 6U! ,s:tfit .,,r,&Jl; tj\; t75

.atrrJl oj^ 6Ul G,L-,.Jl l--fJl ,* A"Ft 6.r.et-il1 ,* (")

.J,lJi Cr,ll *rb, 300 sJ! 6 r:Jl o-r, 1!.2i t:Jz;:;;t J^ tUl

.CJt C,it !-.,e" 1400 Jl 6lt oj. lUi .)p) $ (c)

(s)

(6)



iil,;i! i/Ju

..-,*Jr -5" e fY pi ,qJr:Jl utr-yl .rt -;+-Jr a-r.l, oi.J.rjr t' -:r ;r-r.,:.,r ,<^,_J" trl

..--Fr ts" €j,Lr J,-i *r rJ-ur ;f',: fiflf :ll: 3 : :

,.,li t- J,*bi ak"i ;it :c_rrprr.Jr;;rrr$r tZ)
.+ul.1) sl/l ;*^Jl - a-lJJl 6.r-: _ a;_ ,jl-a>r g"-.s_ (a)

.a:-l.1.: )l/l ;,:Jl - a*,lJJl 6s S 
_ a*._ j, €14>lc"j+_ (b)

yt c ^Jl .-t* :lri .600 ,-Jl 1 cr uir,J-te 600 €*-c;.rJt ,6*Jt Jf e6.r,-i.r, (s)
y..r- ts c il-s* atr-{ ulJ,lr atc 9-.-, .-r3Jt^Jr .etJyl Ja"-*J # GJtJr dr" rJe

.ut_d^*Jt :t.rclt JrJ- ltJ*-t
sb r. 6 At oi r:u ,oiblt utS ,t:i r*, 0tarjl :ly cr,ry af 6 -i p r.r, :rri (4)
t'Fls ,420 ;)L3Ot 6 r_6*+, i ,* set.st tZO ,2BO AZOI cr @tr, LlJ,<_
$s 2l ,y u-fu a;rL a;trts a.r.+.Jlt-Jt .720 J1501 .1r F-,^jj I >-" rio

.Jjlt :-eJly eLJl ;-At u,it.tat UlJ.:,Jt :t.rc!t J:r- lu-*-t r+Ul o-. J;;
Cl dJu^Jl cs-r-Y qitijl i:j.Jt *p,>r-cy,r-Js:; Ftsr o1;lr 

"r; 
J_r|,/,J," stri (s)

t3t! 16 C u-5 - LJ;,;. a;tp aif i7a._ v-,Jt-Jf U4 ;)t I 6 6psy t:JtL 144 €_r
.sJujt :3J19 eJuJt aeJt s,it;cJ UlJ":,Jt :l_r-cyl J:J. lt-rtu_L

t ! JJL+J arul_r _r-f " ql oi.*oJl ,r e)liby 360 6.rt5rJl 6J-! ,.f .-Hl .iE, .-a,,tq (6)

'dt Jt Jrr*.lt € ,* 9 tJ Gr pt1';l.yi 
"[,lf 

pl_j{

180 sJl 1 d,. &J/ 180 J.tS 7t2sl 1! t
217 A 181 r/ o*+ 36 Gr 7t5'1r;',
236 Jl2l8 6 r=.i/ 18 ,|-tf pl3:/oU!

363 Jl237 6 O!&t' 126 Cr 7t1s1.rs1

.v/14-l etl. e[;j-t o)\-ei .:kilJ 6, ,fur 40 t<--".- a;rL a;*e_i;f ,_,_rJ-b^Jt


