B a1t il sgb Al

Ganill Juis Ll doaoll ¢uilgal

aipll pleg elalll - clinygs - chjua - alaly)

Sl § Jueudl

WWW.p(Q.5d

P.Pe-p.pp




dyoyl=ill gusll) sgd Al

Gloan il JuiA I dosoll guilgdl

P.PE-p. PP




o

Baoqlail oubyll 3gb Aluiy

PLad Gallazll Llall Lo oo ugly US (olid
"60

o e PLSY B imill Buacdl 3O A
Eliall ALl 35101 5,00

e ad e 6l L3 livate abolas Alads
Lglude slayl e (g liald als |l 5,511

AT e

35 s il § il sgall 33 Alags
Lals dls 1 pasy ezl
o AABC ;8,5 P e 13)

BP =2BL,CP = = (J

AP=§AK5

N

2ulie Plalaxl o6 13] aslis s Aislie
A aL1 Zugl3ll eled 0l 53T a0 ool
ALl g3l elid (oo AST 00580 Jslod) aliall
(2die Lo a3 pusiid) jad¥lalall
Loy o] olid O 13) alig s Ao
hall 0ls 63T ugly (alid o AST i
ahall oo Jolal 058 801 gzl lal)
Plal il pusiud) §yiall Lol sl
(el

il Zilia Bl

ololl Jlunan il 4lgé roal
[wlaby)

(xZ' V2 ) 9 ( X1, )71) Lealdlus|

YB— Ya
X, #F Xy byam = ——
1 2 B X — X,

il I a8 pudid| Aslae @
y=mx+c (1
YVosxll ahada € eaiadl oo M Eg>

y—yi=mx—x) @
e abis g lglas) (X, Y1) dus

sl Jee Mg izl

Cu> Y = C 2 A el Aolas @
AY syl plasaC

Cax X = A p el pdiadl dolas @
A X9zl alaied

mxm= —1 e

eazme plal Ll Ll cluld poazme @
1ol 4l sae
S=(n-2)180°

e plal el Llgll cluld poazme @
360" gslun

1807 gobus Sill Llgy luskid pyama

3

goozma Solu Sl G Zumlid) 293l i3
B

1
A

C
Ol s Ll gl owlid

msl =mszA+m 4B
Lgll @ils i ol G ool lugldl @
Ol




o

Baoqlail oubyll 3gb Aluiy

Jstall sl
sin@ = —— , cscB = ——
S]] dlall
BTIESY Sl
cos 6 = , SsecB =
Sl BYIESY
JqLall BTIESY
tan 6 = , cot@ =
BTIESY Jslatl

el bl it o

sin(—60) = —sin 6 cos?0 + sin?6 =1

cos (—0) = cos (0) tan’6 + 1 = sec?6

tan (—0) = —tan (6) cot?0 +1 = csc?0

cos (E - 9) = sin@

2 sin (g - 6) = cosO

A cenddl ugSas @

0813
sin"lx=4 ol sind=x
coslx=A ole cosA = x
tan"lx =A okt tand=x

ooleal ) ol adls (oliadl oo gl @
G olaadls gl (elid i Lol

wrad
180°

ool ) Ol eliall (o Jsgmall @
G bl b Lobdl elid oy oyl

180°
T rad

45l Lgall o Sl suall Ligxs @
call Bl 31 (2 = X + 1Y)

e Ty
Y

sin @ =
X

,c080 ==
r

X
z =1(cosO + iSin0) zuasd

Jobo (e ST cilte @ cralis ol Jobo pgame
Al Ll
wladl
Lepbaszme o Ll 018 Glaliae ,lid 13 @
Lage LA Jolas golud
4l axl G5les il § daaill Aakazll @
el 213 Jolo Ciias s Loy

F

onialad J) el adial) ey St § Boly casaie
Jsb ot wddl ol Laglslo o Busd]l (iesiiue

oo alall
rols A JKL sl § gl cavaie JM s 1308

KM K]
LM L]

M

gl3)) Aadlall Sl §adltl Jlgull @
Jloadl 18 Bglil ald i § Bl Bugly Jies O S 13)
alatly ekl alally iell 0¥y ayad ) 220
SHIESY




o

Baoqlail oubyll 3gb Aluiy

lv| =vVa? + b2 v < a,b >3 onals Ygb ¥y Sl Ao b Gl @
Lo By94a220 Lglig
I pall "
el 51 oyl s yay K = Eabsmc
a:<a1,a2> ,b=<b1,b2> K:_acsinB
a b = a1b1 + azbz QYS 2
a.b = |al.|b|.cosO a3l o K= EbC sinA
Lo 13 olaslaze@, b oLzl 0sSo Ugll edill yolic alusd ciguzll 0gild @
{ ab=0 . sinA_ sinB _sinC
a1b1+a2b2 = 0 a = b = c
oA D Guyhe At Oyt gL dglill @
o O 1 et o Rl Yoo ¥y ilte § alis Jsbo Gl @
cos B = la”bl Lo Byguazedl duglidl a1 raliadl
allb

a’? = b? 4+ c? —2bccos A

b? = a® + ¢? — 2ac cosB
gotka p1(11, 01) , Da(12,0;) k1) 2

c? =a®+b?—2ab cosC

Apdadl Aially 23lull o

Lo @yl otingl poazel adlill wlayllaill @

— 2 2 sin(A + B) = sinAcosB + cosAsin B
= |r°+7rS —2rrycos(6, — O
P1P2 \/ ! 2 1z ( 2 1) cos(A + B) = cosAcosB —sinAsinB
tanA + tanB
Al Byguall e (aiSpe (s s @ tan(A+B) =T —————

sin(A — B) =sinAcosB — cos Asin B
cos(A— B) = cosAcosB + sinAsinB
z, = 1,(c0s0, + isinO,) tan(A — B) = tan4 —tan B
1+ tanAtanB
g3l can gl il wlaylazll @

z; = 1;1(cosO; + isin6;)

2,2, = 11y [cos(0; + 6,) + isin(6, + 6,)]

w‘ B)},AJ‘GLLU}S)AUJ_QMM L
sin 260 = 2sin 6 cos 6

Z1 N ..

— = —[cos(6; — 6,) + isin(6; — 6,)]

Z, T

, €0s 26 = cos’6 — sin’06

r, #0 Zy # 0> c0s 260 = 2c0s?6 — 1
cos260 =1 — 2sin%6
8] e Ayl 2tan 6
tan20 = ———
1 — tan?6

JelSwlsae z =7(cos O + isin O) K13
il ggiad ! §azill Jgbo @

il alagiy (1, Y1) 4l dads Late VOIS 13]

Liall Jamy v dsb L8 (X3, V32)

vl = (2 — )2 + (¥2 — ¥1)?

z" = [r(cos 6 +isinH)|"

=7r"(cosnb + isinnO)




o

Baoqlail oubyll 3gb Aluiy

ZXZiylwﬁngﬁJ‘ﬁhﬁl °

s A= [‘; Z] Bgimall gyl daill

At

ols |A] = 08131 LT |A] # 0 L,

ZiJJaJ\§}§ °
i'=i i?=-1
P=ii=—i i*t=(*?=1
P=iti=i | =i i=if=-1
i7=i%i=—i 8= (@®*=1

¢ 3l s Lo Guddl (Sl sl (wd @
Oloae OLluSlaie olibiss ols 329 aval!
a+ bi,a — i pladlie olSye
e Lasls g sue 98 Lo il 090D
a? + b? syl

591y pllls Lol oy Rl sl @
Alee Jymutd aua> sie alall muasd alall
el deudl

Bypall e T3 Alslae Lyl oS 1) @
cu> ax? + bx + ¢ = 0 au.lall
a+0

—-b+Vb2—4ac
2a
&géyﬁl;ﬁauiidanhﬂ

O‘QJGMXZ M.\Lﬂl‘glﬁ

el wwsd (B2 — 4ac ) yluall L
EARYINY t_sjv\—" T o7 ugbl o
oba#z0sax?+bx+c=0 o

ntn=—

_C
Tl'T'Z—E

dalizell jodxll @
Sllsaall N 2 2 s s Y
r(cos @ +isin )
Bl o Aalizll 4l sodall 0 T

1 0+2nk 6+ 2nk
rn COST+Lsm—

syludl @
Jtes gl 3Ll gomill Jobo g 8,5101 Laymas
1> C eyl 5a 09 8,501

c=2nr 4 c=mnd

22, .
3 3\3.14:§5prQ%mLALJALTIQl:H:

Sobun 85101 G 43S LI Lol bl ggama @
360°

L= %x 27T :yugall Jobo @
msBAC = %mt?\czéiwguu

oesdll Jsbo lid goludd LSHL Aol Ll @
L Lal

[ ]

STl 3 las (las & el 2gl31
AailB Al £ 851 Cgas
Byl Aslak Aaledll Aigall @
(x—h)?+ (y—k): =r?
Laylad Cisas 9ol 5 lasSye (B, k) 2o
bl iy 3L 2 (s

PASU Aoyl (e dage Adgaina Sume @

|Z’ Z|=ad—cb




o

Baoqlail oubyll 3gb Aluiy

nfa  Na
b Xb
(‘5;,19.“,3;_:1\&5)4;)%:1—2 °

(oSl paddl 483 ) X1Y1 = XY ©
Al Al § Gsdl uxdl @

Al s9a> (e d> (g1 2esd ol (S
eldly Aq Jo¥) ol 28 ya ey ALl
Ligall slasal d
a, =a; +(n—1)d
Gt sue M lo>
b Aladude § 32l poazmll Glus @
suelall pusind Ag , Ay, N le 13)
n
Sp = 2 (a1 +an)
Al suelall pusins Ag, d, M @le 13)
n
2
kil amlial] § ol axll @

[2a; + (n — 1)d]

Spn =

a, = a;r* 1t
b sae Mg Awai ) Al ol 17
Jo¥l laws a4 9

anin Alalude § 3 poonll olus @

A1, M, T 4,00 delall Ligall

a(1—1")
T 1-—7
Ay, Ap, T 4yaey Aadl Lagall

,r+1

Sn

a; —a,r"

, 1
1~ T+

Sp =

BTES [FIVESTINER [ IE D {JUK S PATEDS
(2o 2L Aludaadl)) ol sue (p castay
Y Gl pgazll 018 1] = 1 Lol 06K Lootie
((Belize A8l Al will)) ol sue (0 dy

s yall Lol
x@ - xP = xatb Sl coyes
X # 0cus x—:=x“‘b Sl daud
x_azx_laﬁxaleTa h‘-“‘“-nu’:}“
x#0
(xy)* = x*y*® corall wli3e8
X x“ Louall 5li3s3
(;)a = F sy #0
(f)‘“ _ (X)“ _y
y 5% x@
x#0,y#0
=1, x#0 piall 553l

e D(X) 390> 838 a8 13]: Sl Al @
P (1) golawss 2uli gL ols (X — 1)
Male X — 7 ol Aol 058G 1 Jalsall Blas @
13) dagag 13 P(X) s9udl 338 Jalge oo

p(r) = 0u8
N oouadl M Ayl e dgusll B S Aslal 0, @
BYSES|JUIRE APVRTCSN USTRES [JOVAV-L)
Ayagandl
tomlbieuSys @
(fog)(x) = f(g(x))

(fog)(x) = (gof)(x) = casis| o
i f(x) . g(x) oIl e S olex
S S Wls

gl polss @

Vab=Ya- Vb




o

Baoqlail oubyll 3gb Aluiy

g hG) - g®) R ®
feo= W

S 13 s goiudl § onikads my wadl @
ook A(xy,y1) , B(xz, ¥2)
Oplally Jomy Loy dadl L8 gorad
AB = \[(x; — x1)% + (¥2 — ¥1)?
ol 13 dagdie Aakad oaiia @
oeolkba A(xy,y1) , B(xz, ¥2)
0g5lall JaaiM aldlus] ole gl

Xt
Xy ==

:3’1+)’2
Yum >

: dele Y Aladiy pediue o asll @
s e el e Bsgeadl Zasirad] 2abaall Jsb ga

Ogslally Joai dlagill
[ = |axq+by,+c|
= Varroz

ax + yabadialiel (X, 1) 2o
csdiudl Aslas by +¢ =0

POl gie e (o dasdl @
e Aasi gl g orasaiad) asl o Laganll 2Ll 5o
- Golad! OgslaIl s g (Y1 Ml

Ol s Laze AL Al Alududll s 13)

314.5.44.“.» Ja.a._’ LAJ}J} &}w
S — &
1-r

tiwr=aCra™ bk

pipleslll jolys @
log, xy = logy, x + log, y
x
log,, ; = log, x — logp y
log, x™ = mlog, x

A el s lim M
o - » x—+oo A(X)"_'

lux] @

Ol A(X) A3 (0 ASTB(x) 22y BT 13] -1
Al ol Az ge 00 (2 AL
OBA(X) 425 $olud B(x) a2y =il 13] -2
@ ol
B(x) Lyl Jalall
A(X) s Jalall

Ol A(X) &2)5 yiual B(X) 420 K 13 -3
siia P L)
roliddluclgd jany @
ol Gy Hathae -1
fx) = g(x) - h(x)
tlgally el
f(x) =g hx)+gx) - hx

QQ.IJ‘JM&.EJ_&.A -2

_ 9™
=35

tagall eai h(x) # 0 Ly




dyoyl=ill gusll) sgd Al

Gan il Juisll doaoll uilgal
Lad)

P.PE-p. PP




o

Baoqlail oubyll 3gb Aluiy

(9.8 M /5% goluss 1 ) 3Ll gyl 5 G 2u>)
:lgdall Biluw J=d-

(o) Iogaadl) 2wl dl Slagdall ci¥fslas ol dsial-1

di =V; Xt aas¥ aelldl Glus-2

h= V;sin6.t +% gt? g lasy) oadi-3

v;.sinf "
t = P g lasy) qadl oy olus-4
2t =gl ey wlus-5
G .mg
v = e e poall Aoy w-

Olall Slhd ams T (e N AS M «GsS culid) G o
(ol s amiTp gl hes) r = h + 15

3
T =2n /G:mE  pliall yadll g 5sll re3lic

¢ Fluall el ol (ol Trles)
G=6.67 x 107" N. m?/ kg? _isSIl =il G
Gl Jhs a7 el AlS My
Aalanidl 4511 38,

2

4T
T2

‘”5‘)‘9_\.]“').‘0‘}.“‘[4)14.5J|J.44JI’¢H_}

dc =

T S () sl

2
v .
Shall Caai eyl pape U2 s ac=— 1,51 ogils

2 2
e oo B
451yl 48, )l-
AB

w= At (rad) Lol de -

Aw )
a - _t (rad.S:I) éﬁbj‘ @LW_U‘-

“ Yo
= 21 (H2) 23 ,1-

T=F.r.sin@ (Nm) asall-
p=mv (Kgms™) i

AP = F.At (N.S) sl
gl 5 axhasedl uolall cu 28MaI-

EENYI 301 EWAEN | EPRS|
d=r0 (rad)@ d(m) FIIN]
v=rw (rad/s)w v(m/s) | az=idlae udl
a=rQ (rad/s?)a a(m/s?) ooludl

ololl Juan il lgd roal

(el—jroll)
Lot -
y
A R, et 1S 0

Ry = A.cos 6 28128 -

ZI&» Ry = A.sinf :auiyl ak -

6 = tan™* () aliasl) (sLas) sl -

R = JRXZ + Ry? — 2RyRyCOSO 4zl Alpna-

dr—d; Ad
V=""—= —ab gl 4zl dc, -
tr—t; At
VF—Vj Av
= ——= — . 1=
a tr—t; At ©

S e Og3LE-

F Wazll

Fip g =m.a&ea=

FK = Uk - FN éjzﬂ S| 555-

Fo < e Fy  :0sSidl ) 535-

__mymy . .
F—GT ‘ALa_H g?:..\_'.xJ‘ uylﬁ—

ol G lege wadl d (Craucs) @.LzS mimypii>
G=6.67x 10711N - mZ/nggsjﬁ\ el
‘pbazie gludy A8 =l w¥ s las-
Vf =V, +a.t
1 2
d= Vi .t + Ea. t

Vi =V +2a.d
cald L asladl ac, IV asldl ae uldl Vr cos)
(pladdl @« o3l t
el bogdald A5 ) ¥ slaa-
Ve=Vi+g.t
d= Vi.t+%g.t2

sz = Viz + ng




dsngl=il) gaboslul) 399 Alulaw

Py Xv; =P, X, Jdsin Os3lE-
SITEPIORVIRUIUR TS JONR

1 gl g Ciguall-

ol Al

V=2 (m/s)csalic .

dl sl Jsims (a5 tetiguall jaims oo S lll day dius
Sl

2t =galadl 031 J) gl Jgum o3
LY s ol g oladdl ey t o
125501 48y I-

= (Hz)as=) s

= l (S) A8yl (g 9l (a3l

=2m / Lt Jgaiald (9l a3l

o) a3l gyl gedoand) Jobo L >

Agledl Buacdl 3 oI

(3lae gl § 0wl -1

Ay =4L  J¥

A, = %L RN |

A3 = iL O (E1 VRN |

istie sl § onipl-2

A =2L  J¥ ol

Ay =L Wil

Az = EL AL A

V=Af :asll dshallsdasll de,u cn A8Mall-
fa=£G2H
il deyud! Solay fd Bl e 45y (g1 3N qady
e Bsudo vdzgell il &y ull dl iUy 315l
Azl & pudl ) &l Vs Hosaald &zl de yud)
55 a5l 5555 § aine dS5vangall

TR AU Aslas-

V=11 0.6 X Tl Jl §gnllde -

OCObJJJ‘M;‘M‘@QM‘)L&L‘ ELL)wVO HaIvES
a@“b}éébjm‘hﬂv 331 m/s L~5‘9L‘“33

.E)bﬁj‘ 2‘9.-‘).3 T

F= K% (N)  aslsS Opili-

148 Ualg 3,0 yoxtl-

W =F.d.cosO (j):Jszl-
p="="102 (watt) 5.0
Kg = % m.v: () asas-

Pr=m.g.h (J) il posll 25lo-

E =Kg+ Pg A AN

F=K.x (N) on (3g3l5-

AUt X il Ao ol k

(ol @ Asjtel) Ao,k aigll A3 llo-
E=>Kx? ()

Q =m.c.AT () Bylymd) AieS-

Aoys AT 33kl Ahe gl 5,121 C  ALST) M

Byl

ioesnbiedls Aallall Aoyl o Jsgomill g5L3-

T(K)=T(C®) + 273

ol c¥l-
bl @il O gsla-

PV PV,
T
T = const = P.Vy = P.V; g 0sl3-
v, V.
P=const =>=2==2 (sl Ogls-
T, T,
P. P,
V=const = 2 =2l leogls
T1 Tz -
P.V=nRT :JUL 3L @il

(L) s x> V‘(pa))'w‘ Lis P s

R =831 Pa.m®/mol. K o lilall aladl cqliliR
h_ B

Ay A,

A(m?) aadl e 3,350 33800 F(N) co>
F=pv.g (sahll538) edeesyl o -

Ao ¥ Al § Osedll pull gz VoaSlll 23LS P i

ISl T -

AL = a. L. AT idshal slaall (gilE-
AV = B.VIAT sl 50t il
ozl il Jolaof3 ¢ Jalall alazll Jalas @ o>
=3« ABMally o llasiyg




Baoqlail oubyll 3gb Aluiy

C = % (F)  casallagl, Stiaadd-
=1 @ b
V=RI (v) ol il
AL, S 3yl

P=I.V=V2/R=12.R=§ (watt), (j/s)
:dled) e laglall Jumgi-

Rn = R1 + RZ + - 2@&&1‘&.@‘.&1\
@531 e loglall Juums

3.3 3
-Ri 'Rz .Rn

1 1 L N )
R_n = R_1+R_2+ oL sl Aaslatl

F = 1.L.B.sinf

uabliall Jlzell 3ud B« (m) ellaadl Jsbo L« (A) st s [ e
@b Ll Jlell g elladl o 215310 (T)

Opdn mr § lolisll ekl L 330 g1 8501 -
F=q.V.B h=u

HEDUERTEY

Fired 898 F iz q cpunedl Aeypue Vo Jlell 50l B g
EMF = B.L.v.Sinf 4=l 460, Sl dasl i 54411
A pud Wogeal) 289 (L) clledl Jsboo(B) guaboliall JUzll 5t
(V) sl G el

1 A% n
I—; = V—‘: = n—i’ ‘Jyzell @slae-
e lldd v geldlcalell 5055 Glan¥l calel) 5o 5 p e
alll g elalllsae n

¢ “w . & % (%
V=gz Al dilsall § aesll HLADH e
redll S J3all culB K g 1all § o gull ey Capm

[

s I, :Jall L

NI

Vd\aé =3 VM Jaall i -
1
Fay :EP@B_.JI

38w e 0935 bogiu e il 6 9 ASTY A3
E =hf —hfo

Halt Laall o480 20 hffy dasladl e3sall 251 hf o>

i Qs o (0 09 AS) Jlaml e Eall (gigall A8Us-

:B5yuall bawgio-

o 5T e JI

P - o -
E=—— (LX) slawdisis

adly ail) e gaseadl wadl e Ggiall 38l Pl
lo=lp COS20  :Cillazzudl (2, uslle (pils-

L.,')L'L” ollaswu| G:Z).A Y @Lz_” ;3_‘4':.” SZ\JIP Sy
WJY itz (e il ¢ giall Bus [y
o978 (1 8yguazll 21_:55." ‘al.a.?;.a._q- é;m Cos’0
oyl Gllagta
£ aly =2 14 LI dslas
d; do - f 4‘“3)&" -)‘L Slaa-
5yg4all iy di‘f“‘“‘?ﬂ NE) doaé)é.g.n Al f&p

h; —d; v
= = —— bl oI LU G Jasdl sl -

o
ol Jsb g 8y50all Jsbo Py >
c

n=- :.Iaéuj_” )L«S.\‘ J.ALQ_A-

v
L LlusEY| QJMQ};G-

sin 0, nq
—_— = n75/n67:n25m02
sin 64 n,

SIN O = 72 45101 JSI GuSaidl el 21
1
A=x.d/L e A Ayt e 2ol Jsball -
Ot dadld Buslg dads (e cndline Csaa (s dadl xCees
Cnhdd) Gotun e sl aay Lecndddl
A:d sine Jj.g_ﬁ_}\)j‘)mw@jl‘ d}]a_”—
Bsaddl o Upoladl BaLll d o
3;\_3 |-
F =K. 14]8
r
(M) ezl o aadl 1 (0) el lix s G S
9 X 10°N - m2.c7™2% wiedaghsS wlik

(N) oy did! oy &alall 35all F

ipolsS OgilE-

F
E=- (N/C)uL, szl

p Sk
V= % =KI=Fd jusasos




o

Baoqlail oubyll 3gb Aluiy

E = nhf 53 )5l asl-

eyl .33)3 foelidy cols haw dde Nlge>

nf h
P=-"=7 ossalless
_ R tan
P mv don g2 Azge sl
109 AW &Szl ABlally CLayYl da o A8MaI-
Ke =—q.V
Vo, = LR+ Vvl §ul 35
zelxll Sl

= A Gkl S
o g A @ oLl

A_S9edl-
ML Ly e Blgid| ligsa dags -
A=Z+N
Sbigyseudl sue NVebigig dl sue Z aliSH sue Adys

E=m.C? :Fised L) asll-

A clelaiyl ¢ 1530

Ll g lad] Ly o Ll o
Jolaia -1 i e ‘Z‘He
2+ dix
Sloll oMelas | Bladl cMlelas 8l oMelas
A — A A A A— A4
zZ=> Z| Z-> zZ+ zZ = z2
N—=> Nl N—> N1 N— N-2
t1=t/n it el Gaad) -

2 2

Sl e sue 7 IS el £ s




dyoyl=ill gusll) sgd Al

an il Juisll doaoll uilgal

P.PE-p. PP




o

Baoqlail oubyll 3gb Aluiy

ANy ¥l se oy sg=dl-
55U als

= =Ygl I=FAEIT - Nt
ERRTETE] sl sue Aol alaSIx gl sue= 531 AS

Al Ladalls A5 Lapall cny A8Mal-

Ado¥l dapallx o = bl Laall

Al (s oy prazms suke (O) S
Lyl dgdsll Al

O ol A
A Bl Al
sae Lol Alais Labig(ll) &L Ao (21 UL ll) Ao
CoCly .6 Hy0 :Jlie .8\l By Ay Ll e ) cilin>
AL L) 2sS — U bl 2sS = sgaal) e L) AliS-
il 51855 e (@81 padll B,Lo-

ol as

100 x = (%) ASIL &gl | Al

Jslll 2lzs
(cdd) alsS + LIl alaS = Joloell AliS cy)

Sl
=(% L aed) Aaddl-
o (%) ezl Wil

100 x

(ﬂﬂ‘w+g\ﬂ|ﬁp:d}m|wh‘h&>)

Il a¥se soe

M e
n(mol)
V(D)
Sl e¥ge sae
m—— D m Yl
@Sl Cadll AlS

Jloell 3 cdll of ALl c¥ge sue Aud < Lol uSII-
Jsloell 3 JSI sl sue e Gy ude

n
X, = — T4
Ny + ng
M1V1 = M2V2 i gl Jdl=ll Caass dslas-
(mol/L) 2\:1)}(5.“ M 5 (L) ﬁ.‘.x_z]‘ V o
AV =V2 — Vicaasll Qallall sl qze-

S1 _ S2 s el
Py - P, Rl anl

La sl P sl S s

(el daolell (ol gl

ATy = Kb m:(AT))Jsl=ll oLl 25 § 5 las -
Jedxll e m ¢ oLbadl day § 5 Lasdl culiky, dos
ATy = Kr.m :(ATf)J}Lw,Ll Aemd Amys § pslasidl-
Jolell al¥ge m ezl Ay 3 polasi¥l B Ky S

ol Jluan il Ulgé mal
(el— 1ouAall)
ol __LI-

Eledl A€ = cMle laal) 2la€:alasd) Laa > (g3l5-

| S
s = (%) alzsIL wgall 2wl
Leus prmliadl cpn L2513 0985 &Ll 2l sl (il

Al A
oo AST jobliall w58 13) il e dae Lasll Cowddl ¢ gsl3-
Ay wmws @1 woliadl sda usT S o L]l 316 8

100 x

Amging Aoy Tdde Lwd (p 55T puate g A0l
B3l e baSe-

g ATV sue = Sligig mll sue = g ddl suadl-
@lig el sae + (G saall = SOl sual]-
ey

A elela syl g 1931

Ll> ¢ Lad] Ly o Lol o
Jolaze A dids 3He

2+ dii s

Blgll odlelas | Blgall cdlelas | 5lgall mdlelas
A > A A A A—> A4
z> z| z-o z+ z > z2
N> N| N> A7 N— N-2

ot ) AU (Sgtue ducgiug i ASTY o s (oadl-
Bl ot @dyn E> € = ana.bl.all.g Glus oy

RPOER|
o)l @Bl (goiun § Apeyall Sbsiuwall sue ST
.n? ‘_53[_4.«._!

HLADVEVES PR U I g PP B

B33kl dliall Slesaused) (00 6.02X1023 Gommy Jsl

33Lel) 2iall Slagusd) 10 6.02x1023 = 51581 sue
(6.02x1023) x =¥kl sue=clorwll suc

6.02x10% + & lopucedl sae = ¥gll sue

RN (PP PRSI QEA PO (1 L4 ENCON T A S T E B
S Lre 0385 @I mobliadl JiS goame goluds




o

Baoqlail oubyll 3gb Aluiy

el ssgtun ey Lapolic oz faisll polic
alall de Joris. 5F ¢ 4f cligiuw e Miel e of £Mzols
EWEURI W FT Y

Asbnall ol g Adla Sl daslg,Jl

Ol Llozmy (&1 2L of 2ol B i) g 20wSTall sue
Byl golsi

ST olae ] wouss uelgd

G9bu paiall BuuST sue (3585 8,401 Al bl 9
H «Clye O, Tyas0

Ol i ds golua 8y golaT O9a¥) ST sue-

Ca*?, Br™’

aBall Geadl ol cranll 3 Aelliog S ASHI B, 1aeSTs sue-
Lol 0 o3 LS Lle 098w @ Lads L il 52

-3 $olua N 3uwSTsue :NH;

-2 69l O 30T sue :NO

Jle 531 pare b gy loaie (1) Helall s sue-
LiF

-2 solun sty L é(;}MSE'I s e

auST 398 S5a 3 LS uSYI 358 iliSya lusle

-1 $9bua Eum Hy0 (i !

3 LS +2 555, saeSTi suie 013 5plally sy Looiies

OF ,

Q9(-1)gslua(NaH ) loawyae Il @ cnamg ! 2S5 sue-
+1 0sSo cldd a8

aowias ¥y Aslidly Jo¥1 cnie sazmll l318 1S sue-
@bl Il g AST) sue (golun

+24lS0w S 3Ca ¢ 1 alSpe S EK

- 43 alS,e JS GAl

Solua Jalaie S5a (§ ol ! @.@,Js.\.ws‘:'l slael gazme-
CaCly Js.lyawm

fonasd S| ey

daad 58Il lig AST) Juied 4ud o 7 3905 9 ol cuSys
Ao, g I sl of bolis JSa e

HOPg | . vE Ve | J O

Figae Sl adga adsi -1

8yl (2 AS AL g ASIW o JBT LS &1 8,001 03555
Sl 2l 1 8T yumiall L 035809 e g3d) @ S,
ESCINUR TN Y CORUPLERA EX | Y- PRIPSTRU PN ES [JUW

G bl e sae ST L Loy 4T LS e g5l 350 @
Al @by (2 et G bl 3L ol ddeg s s3]

oSl Allog 5 gl

cneld ol i (rtiad o A8l yadl sa A 2ol Jskall-

Sl Aagil! o el faziadl of Hell aldsg . cnallize

Al N5 330ee Aads pad Gl il sl sae g v a3

Hz35 b Glass

Azl Ay -

Equantum = AV (05358l 25) oS 431

6.626x1034( / §).= cldly culih tu>

Auads Liie 9 1 ST 3 sl g @ cry A8MaI-
A=h/m.v

) Ay V sl S m gl Jgb A s

:lg ASTIL whludl e da 2as,bog g ASTH 2239l

C=Av

-
zs/zp/ /
35/3P/3j‘/f‘/
ax s
65/6P/6d/

7S /7PA/

:gigjﬁ}(l Z:U}LH Ole bidiwl-
24Cr: [Ar] 48! 3d° 29,510 ig ASIY aujsall

24Cr: [Ar] 4s23d* RETP)
20Cu: [Ar] 4s'3d"0 eloill g ASIYI aasall
20Cu: [Ar] 4s23d° ol

SESTNVUPNESBF BUINTEY - PONINES 3

58I g ASY) (ggmy 5l ¥ AUl (Sotune @) SOmy
o9l sl § somiall Led s 301 B9 5,

Lo gazell olmy ¥ ABUatl Gotuns (3 58S big AST) sue
(Es9dl Jsumdl 8 yemiadl L) iy (&1

113 e clegamll yumlic 35185 lig 780 sue & Las3k)
(Led 2L 03y g5lus 18

(s, p.d.f) Lesls Bl < lgius a.uj s9agl inliall jslic-

Aalise lid anyl ) ool Jotmd) quneds @3 Aad

S lig ASIL Adias 4l s Dbigiue 1 S polic

(aslly Jo¥) nregazell suolic) 501N

G55 of LIS Aslaall dusall p byt L) PAsal) puolic
(18 =13 poliall il gazme Jodids) 382N g ASIL
Syt (3o S (£yall 53%11‘;\5;)&&\4}1.@:&:&.1& spolic
o0 Bueyall d Sbstad JS o 5o # Dby « 0yt ) 251N
lig AEIYI 2585 859001 e Sy LIy . n-125a0 (S5iue
Adlasdl olilall Jaddy. dgeiud!| dag




o

Baoqlail oubyll 3gb Aluiy

EPHURTRN PR E

aill g,
100 % m: Agrll soa,l dud
1S (0 Lple Jgamnel) Sy ) (0 2aS ST (g)latll 390, rti>
Slaall dlelasll soWI
Bilee SLasSll Jelanll ol e Zaslil) 55U 2aS 50 2 taall 3934
AleSd e landl e

A [reactants]

Rate = — v Jelonll de i b wgio dalas
Aelall slgl) 1855 & il 4 [reactants] Jies oo
ool Gl QA =t — 8
R=K[A]™ [B]":Jelaz) de,ul alall 550801
mol/L.S Lgu>g Jelazll deyu SR
mol/l Lgasg alelall slgkl %S5 [B] [A]
Jelatdl Aoy w culs ga K. deladdl oy cMEes myn
Alelarl) 8aleld &1 Jios gl gslall 03,01 2 e Lol 23,
Q elall algl) s pom @il (2 1be Lol 20801 A1)
i leesSI Je Ll
Bolll oYL
2o Lo A1 3805 o1 5Lkl Jums iy tplal,> 053l
a = \/iﬁuug\m@wub;\;ﬂ

AT e Mz

= [= ..k sl TR | .l
B Lot Jim Mg L):»)\.L)Lw_u Jme)wﬁuﬁuyB

ol At beaall oedls (g5l
Ptotal = P]_ + PZ + P3+ e P‘I"L
(g\ﬂl Lasll) basall #9o2=a Jia3 Protal

3l ol e d
P Vy _ PV, pladl ol 0gils
Ty T,
T = const = P;.V, = P,.V, g 0sil8
P=const=>2="2 dila ogild
n T
P, P . il
V =const = — =2 sl gl 0538
I, T,
Vi/Vy =ny/n, 955l g8i (153l8
P.V =n.R.T Jutl 5Lt ggils
S92 bainy 0 C golud byl A>y0) 5Ll Cag,latl
(- 1atm gslun

22.4 LZZLDLy.U EPINES] ‘s)l_r_ gﬁi ) J}U =>-

224 L=l o)Ll § 5L o e Jsbl e

22.4 —JUJL: )L«Jl > :)'Li_” ) ‘_}:\:A.A > ;:)"9./.\ Sde-
m M.P

D=—==— llias
14 R.T

Aoy Tedlais Poadsl) diliS M oLl 2k m s

plll ohdl culi Redsyl >

>y 9 AL il ¥ il 8,3 asls cnz gyl 05
dad8 B9 8y Jatg culin ASIY (pe

10 goblug 3 ¢dayloy (0982l 8,81 97Ll ilig ASTH sute s> -2
283l @ 8392kl byl 53185 g ASTY ST sl
Bl sl i agaealy das 31 g 7S] 1950 se 30> -3
2 e Loyl 5,305t il ASIYI sue

Alayy) 13519 byl 3 295 s oyl 1031 S Lol s> -4
Anils 8,5 JSo 33S,L 8,001 (o (Bl

el sgasedly Aaal) Loyl elig AST) 71950 sue sus -5
EPWESINY ij}(l S b

AN Bslasdl 3z 193 STl saall o 2l 35t 3
zlols dlay il s z 1ol s Bl z 1o ons o
PR ATy (PR T I PR F [ AP IE EPRET N
2o dasiye (2 9yl Tae L) sl 8,3 IS Jgo Ayl ALl
48l 7193l T a3 cAslatdl Buclall 3amad 435,11 5,401
AL 8,0 e

Aslet)) Baelall 33z 438,00 5,401 ol 13 Lo su>-6
ionzed! blast (-

CHy: Jia . plazie 5929 (£Ls, SP

CoHy (AlCl; e Siea Glia SP?

CO; :Jie . Jas SP

SFe e .platin 5929 iled SpPd?

dlay ) posg Audlung ST (3,8-

Ayl gos Ll o SII 3,3
Bl 2| .7
Lol Hnalus 1.7-0.4
Blle Lsalus >0.4
Lulad e Aoalud 0
L] PP | [JCHN I
Aozl 33U Jolao
mxa@m 83U pem=alg el 33U o>
gl 33U Lolas
o Meotall 531 AL =l ) 53U asS
%xhwl 53UL1 g0 sae=ily bl 33LL c¥ga sue
Aslall @ owsle ¥ ¥l slel oy Al s sl adl]
293501 AlessT!
sl ¢y (n) Gooe3 alolal LS Koy ‘5\_” Aokl el e
n(n-1)=

Jeladdl 845 uay (A0 AUelato Bole (2 daslall 3alL-
A3l e mij Mol Oy
edelas Q1 aeSd) - salll dlaS = daslall 24eST1




o

Baoqlail oubyll 3gb Aluiy

Lls e i By Bed s (Qgp) sl duslnll-

Al p853] Luibigl] Juolo s Lyl ooty Jullell

) 05859 Ja el

S - Y KT

952 Yy ardie pe Jolell 09Ss Qgp < Kgp 1
el

85 Sy Yy acdie Jol=ll 000 Qsp = K 2

G Sl 3855 Jag canly 05 Qsp > Ksp 3
Qsp 9 Ksp Soluds

MNESSEINIE

AST onzgyd wlisyl e goimy il sa tpaax!l Joll

S Sligl (e

AST auSgya wlisyl de Goimy g1 g 1 guclall Jolxl

gyl Slisl (e

Slissl ro ghaade 36,3 e Gyt sl 92 :Jslazll Jylnll

S Il ligaly iz gy

Ky = [HY][OH™] = 1.0 X 1071 K, oL ol o=

R SRWALR = S ICPEVE TIRWAIRN IR

PH = —log[H*] POH = —log[OH]
[H*] = 10PH [OH™] = 107POH
PH + POH = 14

L5l POH s PH o 28Mall-
orzaydedl B3 sue % paedl s = [HY ] asall sles¥l
(PHolis oSy [H] 28,m009) (el 8
Slegams sae ¥ aclall a¥ee = [OHT] i2sall welgall 3
((POH Glus oSy [OH] A8 3a059) 3uelall § auuSyugd!
aho z LY Bsuels Jylms poA (ae> glme Jelas: Jolall
elag
(H™) c¥se sue laoie olady @1 dasall 551800 2ass
Ladie 08 9. (OHY) w¥ge sue s

My.Vy = Mg. Vg
Aguaall B LS,
Lalgy e hadd (geums dnidne Dligs,Soyiua (2 LISIYI-
CoHansa tdelall Aaall Aals
(0N dadll + 0505S95uadl G 325254 090, S0 iy sue Apasdll-
C3Hg ol « CHy ol 1 Jlis
83 din B> GISIN (ye B)lie (2 SO cle gazma

ChHany1 bl dapall cnzyaie

skl 2slinal) el Lalasea-

5101 S jo Al daladne

217.75

1.00

(atm) Jaaal

0.00 10000  373.99
(°C) 3511 A s

ke oo

(Gle — Pl - cdio) Asbipall Al Jias glolie &1

waadl Lpany e Gl Jnss olamie &6 .2

- i - dilae) M bl alolas daas i adMdl dlaail) 3

Gl

soleld oS ¥ I Laally 5yl yoddl Ao ps Jies 1ol Aaaill 4

Al 0555 o Lacay

)y e Loy ST

e gl Byl =dlg 8] | AieS-
Q=m.c.AT<=>C=ﬁ

8Lyl 1C aiSI m  Aazall of dallasll 3, ol 40eS Q>

Bylymdl A ys AaSAT (33Lel die gl

delazld gslymdl gaaxll

A Hon,=H products™ H reactants

AH: 3,La) 0555 Leaic

Bylymll ole Jelas 05K (+) Lz ge-

81yl syl Jelatll (3685 () Adlaen

gaA + Bb = cC + dD:“éLM_ﬁS_H 5155l

I LIRS TR
VT

s St 3 S Y (Dslsadls (5) aubiall slskl zallila

ol lanS,s oY Yl

sl -

A s deal> (Ksp)@lea-\l‘ ol coli-

3 Lebolae (g9l ¥ £58 30 Lia JS A1) ligy)

A eSO alall

Mg(OH),, =Mg*? . + 20Hy, Ju
Ksp= [Mg*?][OHT]*  :u=)

D oL Ll ggile-




o

Baoqlail oubyll 3gb Aluiy

2ige + el ol + g aill @8] S g,45 (e $oal 13)
st O+ iS50 8503

JsiLuSa 3551 -2 CH3;CHCICHOHCH,CH,CHs

S Aed

PR PPRRIF E TR PRES I T DU S RENP-A (- WO
S legame po Lpam ¥ (£153 Blaie a2 AN O 130
CH3-O-CH; | CH3CH,-O-CH; | s,Ll

sl dedee LS

Aol dee ) | Aedd

5l Aand

G "orel” aladlly NH; el Ao gazel 5l line¥) dpad
¥ Bl @ onel" aladll ol @l 2ylay

CH, CH, NH, H,NCH,CH,CH,NH, | oS,

Ol sl of el dusl | oel G 0Ly 3¢ 1 | duadll

a9 Aewd
U sl O el 2l ) "1 ALl il aa ¥
55 oleyas e S Goaml 1319 090,81 b3 sute uas
550,801 Ao gazma (pa Te oty Al

JUliy) 955 -2 CICH,CHO
15U S Ao
U sl OSIY oel Tl ) "039" ALl ligtSI (naad
Geseme Ruaud Gyl e Lo 099,801 3 e s
534S Al S 4y eiga S e gazmer Aagt, Ll LY

CH;COCH, CH, CH;COCH, | Sl
Osiliges -2 (Ogradl) Ogiliop -2 | el
(0558 Jeuo Jusl) 09 Jubn SL3

A w85, ST (o lesdl Aaud
ek i 4 1 ISV el Al 31 "elg " AL o
Ggis| 1309 pudl ol (§ (res AlS A8Lal9 090,81 ilyd
Aegama cyo leoty Al @8y aleyas e LS,
ol 138 ks ey LSy,
cligili] aes 55l -2 CICH,COOH

EXEIEWOR:
JI! ae eaSe,S1 (anamedl gaol LSs Sl A (oud
I ol AL @3 "y’ alaall "clg” alaal

Jetll Slgilasa CH5(CH,),COOCH;
e | Acaud
OISO el 2l J1 "osal " el 28La L losedl
Al slowed sy 09,01 3 sue uds 4 s )

(U ETON) NP I ER| CH3CONH,

O3S b3 sue e Goizmy sl OISOV @l :8padl]
il () pdadlls (0f) abadll Jloial ae Leuds

-GHs Jub) ¢———  GHeolw)

CoHap ideladl Lol 2a el o BISIYI-

Aol Ayl e Gotnt Aardo sd Sligs,Soen LSV
CoHaon : delall daall . 1831 e 5usg

Jll ze Jlall o8I el (0 3rd (A ool sl
Jlie &usbadl Ayl ) adgay g " " aladlly "ol " alaall
a2 CH3-CH = CH-CH, -CH5

A Ayl e (Sotns Aarde e Slig,Soua L SIY|
CoHan2 e lad) Baall 055,801 13 oy J8Y1 e Busl
JI) ae ol HIYI @l (o 324 oIV @l sl
Al adges By "ol aladlly "0l " alaall

CH3CH,C S CH  pligw-T: e M)

G (2 Ailag ¥l Sligs oyl il ol iligs Sy ]l

@ @ LS55 § o Al e oS

Aadsgll Lele gazmay Lgunall LS, LI

RN |
Xena oIl R-X SSIY Sl
(X=F«CI:Br:I)
X oIl Ar- X B oladla
(X=F«CI«Br¢I)
-OH S e R- OH KPR ]|
-C-O-C- ! R-0O-R KAFHY
-NH; ¢l R- NH; Sl
-CO-Hsi35,SJ1 RCHO RN
-CO-u3g9,S1 RCOR =g
-COOH JuiS5s,SJ1 RCOOH a5 ) SI olesdl
-COO- iyl RCOOR Sl

:Jiﬁﬂ Sladlag LSIV el 2o wd-

oo Lo 58t sl o L (g gt Aaads Jbol liies-

IR UMERPE JENS JES(ETIUN RET-IPS [ ETONO Pejes

(1505 5555 moims 5315) Sl Bl (5)cs o il

bl Jlea) o @l LS i gl sl Slel o
OLuSasy5lS — 2- 305,33 CH3CHCICHBrCH,CH,CH;

1 g =S Aaad-

(Js) paalls oISI¥1 3 (o)) alaall Jloiuls 0655 e
J5801 matly




o

Baoqlail oubyll 3gb Aluiy

b | aLud]

Gl Sz Anpuy Sl S (2201 Lyl

e 099,83 s 9 e e

39355801 / 393834 / 350l

LS Lyl o g8 G (2 sl b, Sl

(3538584 3980>) 59,50ll 1t Las sl
(a8 Ma+ 59802) 528

Ay LS 0 0985 (I (2 Baail | L, S

AST ol Al eliy B9 12 e (ggims

Selebed! / cnz oS! / Laddl: J e




dyoyl=ill gusll) sgd Al

an il Juisll doaoll uilgal

aiunll pleg elnlll pund

P.PE-p. PP




;o

Boqlaill oubyll 3gb Alubiy

Ll 26329 dads plasl ¥ e dolgll ol g3 OsS

A9yt « ybude ¢ dmiiie pd  dmcdie t el glos]

& S Ll p pasy me dhadye duisal Plos] e O5SB Oliss )

OMSedSS (o §e55 dyggill (pgasdl

- Oldwgd Olegasme Oy ¢ diuzg s Sl ¢ qwlos S 1 (o O350 W 5ulS)

Mgzl oodin jan ) Sw 3o 055 DNA JI g95il (anc]
(lsodly crwgicad] (ooVle ng il ) doog sl delgdllge Olawgd Oilegoome

Oliwgd Olegase EMge a0, S o 055 RNA JI 95l jassl

(lsd) pugtpad] cdewbysdl (oY) digzrg gl welslls «

By 3 Gz o)l gl Oldes (o didos o (oS Al

NADH Glyje Ag ATP Yy COY Ol je 1 lyie petng byssSoudl
FADHY s3> Y9

LSV U8 dldes o &Sl Hoedl dilas § 45l 3ghl]

ATP di32 Yy il ddlas § ATP 632 YA lyis gt

: dousd) CSTA)

ol @isdly sl Dsall e @l wasdl Olusdl bLs)) e

Ologwseg, Sl 2l sae () Cus Yn) (slebl o s

ST 9558 Olagusns Sl (s lodl V e @gim Y31

WA= YV o dalessl

O



