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PART A: Grammar and Vocabulary
Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes each sentence. Then mark the answer on your
answer sheet.

76- I’m going to meet a group of scientists studying the causes of climate change and ......

about the environmental problems.

1) concerning 2) to concern 3) concerned 4) concern
77- Itisveryeasy ...... in the water for a long time. What about you?

1) for me floating 2) to me floating 3) for me to float 4) floating for me
78-You ...... a doctor as soon as you felt serious pain.

1) must visit 2) must have visited 3) should visit 4) should have visited

79-Itis...... terrible weather that 1’d better stay at home and watch TV.

1) so 2) such 3) sucha 4) too
80- Small businesses are finding it hard to ....... in the present economic climate.
1) float 2) survive 3) achieve 4) stick
81- Carrying out house-to-house enquiries, the police made their best ...... in the hope of

finding the missing girl.

1) endeavors 2) expressions 3) judgements 4) capacities
82- They are going to employ someone who is experienced in ...... the computers.
1) forcing 2) operating 3) focusing 4) forwarding

83- I looked in my closet for something to wear, but couldn't find anything appropriate for

the ...... :
1) sample 2) projection 3) impression 4) occasion

84- A growing number of parents ...... their time and energy to teaching their children at
home.
1) spend 2) devote 3) pass 4) forecast

85- He has no respect of anyone's ...... . He can easily make anybody embarrassed and upset by
his words.
1) feature 2) reality 3) feeling 4) gesture

86- In order to build a great future, we should remember that our past has had a(n) ...... effect
on us.
1) environmental 2) embarrassed 3) elementary 4) developmental

87- High ranking officials like presidents are ...... guarded by a specially trained group of
peoplie.

1) smoothly 2) immediately 3) constantly 4) previously
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PART B: Cloze Test
Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits each space. Then mark the correct
choice on your answer sheet.

Asthma is a respiratory disorder that we have known about for hundreds of years. However,

there isn’t any specific (88)...... although some drugs can reduce the symptoms of an asthmatic
attack, and there is still (89)...... known cause. Worryingly, the number of people who suffer
(90)...... asthma is increasing rapidly. In some countries in the world the disease is becoming

more like an epidemic.
Because of the huge increase in the number of cases in the last 30 years, there is a(n) (91)......
feeling that some kind of lifestyle change is to blame. Since asthma is a disease which harms

breathing, many researchers have thought that a reduction in air quality might have (92)...... the
increase in it.

88- 1) action 2) variety 3) cure 4) sign

89- 1) no 2) any 3) some 4) much

90- 1) with 2) by 3) of 4) from

91- 1) financial 2) common 3) unfortunate 4) domestic

92- 1) located 2) composed 3) included 4) caused

PART C: Reading Comprehension
Directions: Read the following passages and answer the questions by choosing the best choice (1), (2), (3), or (4). Then mark
the correct choice on your answer sheet.

Passage 1

In 1828, baby Leo was born into the rich and powerful Tolstoy family of Central Russia. Not
just another Russian author, Leo Tolstoy was a teacher and a philosopher.

Tolstoy was an unsettled young man. He was a poor student who left his university when he
could find no meaning in his studies. He joined the army. But the violence was too much for him
and soon he left that as well. By this time, Tolstoy was being noticed as a writer but he still felt
unhappy. It was during this time that Tolstoy wrote his most famous books, War and Peace and
Anna Karenina. In them, Tolstoy offered a new kind of story to Russian readers. He described
events and characters so detailed that they made the line between the imaginary and real life
impossible to be seen. His work has been called, “not art, but a piece of life.”

Tolstoy suffered a mid-life crisis after writing Anna Karenina. He decided he must find the
meaning of life or else kill himself. What he found came from his faith in God: universal love and
peaceful resistance to evil. Gandhi later adopted this message in his fight to free India. Martin
Luther King, Jr. did the same in his fight for racial equality in America.

93- What was special about Tolstoy’s style of writing?

1) He emphasized on the artistic aspect of writing.

2) He was the first author to address the issue of war.

3) He described important events that really happened.

4) The characters in his books were very real and believable.
94- Tolstoy considered killing himself because ...... .

1) he had lost faith in universal love

2) he had lost his ability to write novels

3) he had not yet found the meaning of life

4) he was mentally disturbed by what he saw in the army
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95- How are Gandhi and Tolstoy alike?

96

98

1) Gandhi used Tolstoy’s ideas in his struggle to free India.

2) Tolstoy and Gandhi studied together at the university.

3) Gandhi helped Tolstoy find the meaning of life.

4) Tolstoy adopted Gandhi’s message and wrote about it in his books.
What do we understand about Leo Tolstoy?

1) He struggled to find meaning throughout his life.

2) He came from a very poor Russian family.

3) His teachers thought he was very smart.

4) He was happy with his life after people began noticing his work.

Passage 2

As a man was passing the elephants, he suddenly stopped, confused by the fact that these huge
creatures were being held by only a small rope tied to their front leg. No chains, no cages. It was
obvious that the elephants could, at any time, break away from their bonds but for some reason,
they did not.

He saw a trainer nearby and asked why these animals just stood there and made no attempt to
get away. “Well,” the trainer said, “when they are very young and much smaller we use the same
size rope to tie them and, at that age, it’s enough to hold them. As they grow up, they are
conditioned to believe they cannot break away. They believe the rope can still hold them, so they
never try to break free”.

The man was amazed. These animals could at any time break free from their bonds but
because they believed they couldn’t, they were stuck right where they were. Like the elephants,
how many of us go through life hanging onto a belief that we cannot do something, simply
because we failed at it once before?

The main idea of the passage is that ...... .

1) failure is part of learning; we should never give up

2) elephants are stupid creatures so they can’t live freely

3) you can always tame big animals, even elephants

4) if you believe something, you can never change it
According to the passage, it is NOT true that ...... .

1) the elephants were held captive inside cages

2) some ropes are tied to the elephants’ feet when they are young
3) the elephants believed they couldn’t release themselves

4) the elephants had the actual power to break free

99- The word “bonds” in the first paragraph refersto ...... :

1) trainers 2) elephants 3) ropes 4) cages

100-The phrase “hanging onto” in the last paragraph is closest in meaning to:

1) taking off 2) sticking to 3) keeping up 4) calling out



pole
&5

*

4> pdd

..o‘

(€

(35 VA) pow ol (9037

A%D> Zwo obais! gm0yl
/¥ A &% Pk ialo T 0g 5
4add 1Y o sfsl 1Yo 105w Slusi
2955l Do g O 5w 50 ylows OIS ¢ 9 325 Pole o 3T 09 F (ol (3903 T (Slwiol Ogo ylgas
95wl Do ol G o led 3 Jow Shasi Siliat S0 s,

@do¥e "o 141 Yo wwbiomey |
s FY 180 s v =
adov$ Y.0 107 8. ewbicws; | ¥
aido VY Yo 154 Y. 93 A
s ¥ rv. s ) oo |0

b
(T olgle pb
sslaol Joxo o ylow
¥ g0l g4z 509

o 00k 433 35 335 33 (AF) S Jlur (5 ol 39558 atlin Ui o 3w 41 o295 20ty slo 3 oI 123




Y gaxio ‘swl.duo.».o)

S gled glos "J"b’“ @“h: 2 Mf'“m ": S df&‘ 9 @by gowlod Glod &5 (Fygo )0 (Jilio Jgur 4 azgi b))
oo " v o b - Wil of yRsilow 5423010 9 V) i Yy i miawlos
"°C AR VA sV 85 ¥5 flusl 200 Wiz s g

£1 0
V' °C A VA | s | A | eaA
\w°C A va 54 N b :}\ z:
V§°C .. va ve 2 & BA CF
10°C A Ae vy 51 oY
1v¢°C . A A Y N

Sl s 9549, JS b bLI I o 4y 35 plas -V« ¥
i SOPL g5 5 Baas (G (25 ;0 39290 Sligas, ()
Wl 18 () isu o Lis s plBd eudae yise (Y

S s Loe boes (9) Ui )0 d9g0 g, (F

EA K WX
yhi bt L Lol L L L e

R e
mnnn:-n:n: i ‘
A :,;An\-

e o u‘ 3,lg g_;lso)b (23092 o505 o) w50 pdudeas gy ulﬁa\fw!@d&a(\
el yhasl 28 bl g lad b glisl gladlate Slgd mlaws (¥
A3k ol YL L g e v s Wil oo g T go Wb Lid o (g0,00 S 0 Sl I B oS el e (F

Al oo S oSSl Lol glia! 1 (S99 95 o0 Sl (998 (STg (e J>|)o).>4$¢~n|....5....Q&g,lfmj)l$93‘)i—\of
g - SbL - K ALY b — olasl - Ca, Na ¢
- olel-Mg,Fe (¢ Selg, -kl - KL AL
fadly Wilgs oo 5 ks 35 51 S pIaS Comuiol g 02 ) led 4z g-1.0
S (F opl5 (Y & 50
sl pba. ..., 93] CBle o9 olown gl ogS -1+ 5
oyl - slosgs (F oSy —slad g (¢ Sl = gloagi (V codgil = slad )5 ()
318 (arsdd (lgi (0 325 Cmogas plaS LTy oile Sb Clde @lo b (992 (4S9 (57w 5 odb JoSld (SIS (progd STy Jol> - o ¥
Sl slagile 5 j5mi Y gamma s )5 (V xS &) 9929 (O
<l g sla S5 Jeseas (F ik s Sl phte sla sl o5z (F
Sl p1aS 53L Bed 9 il LSw 3l g (9 )31 G GouicS ploso paie i -V + A
K (f Na (v Cay Al
?é)b FU a Q‘)S LJ”‘ )l J.ob &}.mg Conn Q‘)S ﬁU W‘MA’ Sgd> ‘5)|5T &P Soow AS.: Qb:) )Jaé—\ Y
Sl —auke (F Stvtalo - s (¥ bt~ Siasosls (¥ | oslSiS S, ()
Fasd glisio (gdiwd g0 3l ady 38 plus )0 39590 GOSww -1 ¢
S J§ — S e (¥ Syl = i J5 ()
a5 Caaglgo (F Sl i — S S (¥
fablon (P95 50 pludl 5l Sy plas Jol> (il oo (S JuSis =11
gl (F Jlesisyoee (7 2o (¥ Sl S~ 0
Sl 009 digla ((lawd Jlsz) juo Jde )lE 30 Sowip) szl o olml p il Y
Oy g ) pidsi (s4Y (SO509m 0 4385 sadlate 092y (¥ O g 51 S Stagi o (53,518 5L (O
Al o (Ko Slge 4y Cund (5 VL g0 (galais glls (55 sl (V At e g Sigel 459,000 Jols gy 05,5 ()

A0 o LS5 pinagll 5 SSdes sla SIS la S 09,5 (godas jiSu (F At dislogs e Sl 45 Cod (6338, pnad! (61l atlep oy s (F
Sl mamo yj (a5 51 SHplus -1 F

Sl 4l eglSTA 5 50S oy ) Zlsel e ps S g s g crgdl G SISl s sl o ()

A dal Slge Voo agil o (Y

Sy 50 4By gl S AT 4 A sgax 3l o yaias (glog ) Zlael cas pu esl S Ve e S0 Bas B dtugy (goacld I (Y

Lol Coanl Bl (glad )5 clu ey s Az g 5 S p oS Y (F



Y gaxio bl cyao )

Tl 00l 0010 (645 3480 b gd ) sl jl SHplas 6l w-110

oledl sl Sk slaSin s oS (F e 5 41T o e g eege Jladil ()

o ogldl 5 (SB98 (sangS g gy 3l (sualgd (5ol s dl (F st sasseme o i G VL L slac L (F
Sl S35 315 Gamd y8 plas 4y o) ploals g 0,5 S srdd g o5 > Jloiml Jo-11F

ooy o (7 b (G5 ()

S 5 02 9 (F wbsS 2 (GgmS 935 slapl > (7
39 c0 (rmti ) GBS 329 3l Suplas (bl o) ommny Sy -1V

K05, ol&iws 4y S 9P zlsel o, loy BT (Y o2 slo g g by o> )l (A

03 Jome) (a5 5ol eadalil (g5l oyl (F S0 ) ol ;o cadcnd Zlael garels (¥
ICTVIROVA PP 5 N E] I PX 3 PR FUSVA SRV v B DD ‘slbgw'i Gaod Jxo o=V 1A

T T . T sl (F bl ol 31 (Y - gkl (¥ ail e ()
: Cog wlgs Bl G by plas bl Jolio JSC2-114

4. sl bay plo sl pamad H saY ()

o il bay plo sl ol B ga¥ (v

TR i il i el Joms Jols G (0¥ 5 Cuptaly Jows Jols B (se¥ (¥

° a3l w5 (50,90 4 Blaie B (saY 5 5ai0 S (g0y90 4 (slate F ga¥ (F

Tt sy et B

fenl plas Jolio JSC& 5o (e ad jo by cu g Y gg-1 Y.
E

w WA{E)"QL{).?%.?S‘SQLCL;A{Y(\
h Ean)lubPV‘Q > 5 gole Y (Y
L W@E)logﬁ%swﬁddﬁy(v

EQW5|QQ)?QQ,?54;J‘5J3L;A{V(\C
oS (o0 (Byro ) JSb 50 1) (Jlgie Goduy dw cady 35 plas =1 ¥
SO )5S ()l g, ()
B o055 355 )0 (55 pmy A 0355 S5 (¥
B 60&53 \)9_04 W k_;)kkf;‘)}.w) ‘u’_i».w}..éb s
oo S A godg3 3585 wazee (538 g, (F
Flamw! 3 iy o 033l 50 395 (s i 51 SO plas abcdl Jlais -1 YY

‘ao\oo ol
Y/Y0—100
Y108 =Yoo (¥
FIYO—Yo (Y
¥/ 0¥ — %00 (F

¥ (\
Sy, \r“
IR X

10 gl JasG b (595,53 o9 i 5 4 35 plaS 55 39290 S SI-1YD
S - dl,5 (F g il - SI (¥ I eeiile (Vg sSIS -5 ()



¥ gaxao gs“b)

Sl ,el..:Slogf‘ ool @ ygu0 oyl 5 g o0 SO b A coli s 4 Y Y ,Y‘/‘W‘ UL [ RRRCAYPESR ] 44

<IN (F <7 (Y (Y ARG

JALEVALL

q )
Sl plaS D =@ Hlado ¢y )7 s -0yl 1, y=7 bdypy=;x* —XAY ntus yl090 bl [@,0] o3k o1 YY

¥ (F ¥ v VO
Y . L I
Ceww! p'JSA 00954.0 uu.v).vlo ul.u.n).hb eMbA = v ;‘—\YA
y \
A YWY (F — (¥ (Y Y QO
Y
Saisl Wilgi o ol B4 D lade .cawly = ASINDTX =\ b Hloges jI ctownd Jolio JSo-1Y 4
\ N ) . Yo ()
B P T
IO (¥
f(F

CLBl o 581 el o 51 5 ¥ lgd o0 B2,k Wi 405,10 Heudo Res S H0 JI D Ry g Lol dglivo (ol o G el 31 S Y
ol (5503 el po 535 9 ptels S Lol & Y aS(sy5b a1 38
£ (F b (¥ S\ e

Y -
GO dd 3O O gl =0 o5 — Baid Job (oS (guduaiws aib A jo 1) oold (51 .ailouds gusudiws didb A jo 5kl vosls -1 ¥
v

Sl judaz poiy salub b ()5 9 p90 salub YU (4,5 (o SIS osls sadsl

YY(f A (Y YA (Y ARG
Sl yuBaz v g pSile BB .ol ool 433 Jauzr 30 «(slo 218 510405 3o T JBLoe 635 p0 Gaugl) g osla -\ ¥Y
Xi ‘ | ‘ \f ‘ ¥ ‘? Ao O
S o ssly ‘ Ao® ‘ £o° ‘ Ae® ‘ a T
Y (¥
vt

3 =59 Bolai .ol o 0 500 F g olew (50 500 ¥ e G0 pt0 ¥ Jolis B 45 g 30,8 (g0 140 F g ddhw gopteo ¥ Jols A G L\ VY
300 215 o (50540 ) 35T 3 Lo 5030 K JLoiol A1 b oS o 258 T 3100 ¥ 5005 il s 30

v ¥ W 'O
— (f — (v — (Y —
Ve v YA YA
Sl plas SINY° +COSY° tano® Lol>-1VF
Y+
\C f N N y O
5 - f x)—9 -
Sl plaS T (A) +9(Y) w)le Jols sl X ——(V+UX)—>X o5,2-1¥0
Y (f i\ f 6 Q

sl Lot Joro



D gaxo gs“b)

ax+VEx' +0

Sl pluS” @ Hlade bl [IMT(X) =1 90,485 (1,Y) gakits jI f(X) = —————— &b ,51-1v5
X—>—00 bx—¥
Y (f o (¥ A (Y WO
X" —¥X+Y
—  X<Y¥
(ol geazmao 532 3o o[ ] )l plas K ol awgm X =¥ o F(X) = ‘X"—X—\“ Sl-vy

k[x]-v x>

I I ¥ t
——(f —(r — (¥ -—q
Y Y Y ¥

Sl X = 50T (X) i (glalized Kial b [1, 1] sakols ;5 (X) = X" +¥X =1 gl yundi rmsgio S @,lado plaS g151a5-1FA

\(F f v ¥ (Y o ()

i 85l 9 Oy 2557 50 e lgo Oy # 50 ST .03l 0 s J5I3 1 S & 095 Oy Ve 38 51 Y goso Crmal LSy Sy -1 ¥4

§ ] I o 510 45 CandiBgo b 1y U s ogT Guad 59 b3l (] 5o Jles ] plas b coisly sus
VY (F AIYVFEA (¥ AIYEOF (Y EYYVVE ()

Sl Jallio & yq00ds Y = MXT +F/YX+HM =¥ galaslds b &l 410505 0N 51 6390 4 gl3l as=1F+
(=o0,-Y) O
(-00,—Y) (¥
(f,+00) (v
B0\
Canl IS 555 (503l 53 o LaSme Al ol 1339ty slojl 5o f (X) = X=X = ¥[+) sabuls b ali-1

\/
»

X+ X—=\ X+ X—=)
y=T;XS\"(\° y=T;xsv(\” y=T;XSY(Y y=T;xSY(\

u_».,.s aJL.w S )| o ! 5)095 6‘\'.’)5‘ WA as .A.:T‘s.e wéd.:f(t) = Axe_"/‘t ddjélxn )l JLmt )l o 3)09.5 ) w«.ﬁ—\f'\"

(INY =0/Y) Sogi 50 i 95395
Ve (f a(r A (Y YO

. T .
(keZ) Sl Pl.\svsm*(?+x)—smx+\ =0 gl M5 Olgo sacgozo—\FY

Y T T
Km+— (f Yke—— (v Ykm+— (¥ Yk (\
Y Y Y
n sinyx(\—tan" x
Tl plas X == e«'ﬂ-’ﬁ)éf(x)=—( )@U'é.?..i’..o—\ff
VY \+tan' x
Yt Y V(Y - Q)
el oIS o Tao 1y ol olow Y = X+ € @l 510905 1 ¥ cod b Jas -1 FO
¥ (F s Y (Y VO
ol plas @ 3,00 51,8 X yemo g9, T (X) = X¥ —vaxX" —1F oxie jloges oy 35 0- 1 FS
\(f -F (¥ Yy =Y O

sl Lot Joro



# 1 gaxbo gs“b)

y
A ax—b
Flawl plosa .ol y=‘,—c.;|34;b,;,.a‘_pu.a,l.>,~—\fv
b YXT +DX+1A
id /\‘ 5
— : ) ” -—— (Y — ()
. B B
I A
= (f -
; ¥ )
Sl S (it 350 31 9,5 S 50 5926 M = (£,Y) gsM}'JM‘egs‘gée«slbosiU}'éFﬂé Y) 53550 O=(,7) SI-1FA
A 4 Y Y
Y A Y

Iin ol gcilre p gubio ()T bl g 0393 wlow X —BY" —VEX+H VoY + ¥V =0 Jglin duawﬁw@,yso-\ﬁ
Tl plas” Jubaswo (ol yhd Job .conl
£ (f e v va

et ot |1 (X[ =[x =X fot>-1a-
0\ v Y V()

Sl plas (X) o507« J'Md \I&f(x)+c,5|-\m

It

X—¥ (F X—¥ (¥ ¥X Y (Y ¥X—¥ O
D o E i s § e o ol 051l S 45 00l (gliasly 33 B yb 33 511y C 3 B .ciens] yuiludlig3buia (AB = AC) ABC culia—10Y
Sl 450 0iz ABC o 10 A gaygl; cnisls ADE + EAB = ¥o© 51 pnoliio
Vot Yo (t Yo Y80\
Sl alaS AB 5,5 5l ojlail «canl BC = ¥ 3 AB=AC =5 a5 ABC o yo-10¥

i f Wy wWr o i 0

N ~S1.A, =B 4A, =C4._SM_.:5‘5_° oy 639-b AN 3AM glakso,l (ABC m,a-mf
Sl plaS AM  Jgb o551 [NC =¥ gBM =¥
Wy o
Jr o
Yo
N

flawl jadz Juols s pxe lodld o Jolho O g0 1) glailgiunl (S 3alao -1 0O
= YEom ()
YOom (¥
vy A YYom (¥
YVom (f

=
=
z
a

sl Lot Joro



HYE - W) D)
ol Jobxo .o Ml Gls! 3o gloawdly jo Jgomo job 4-10F

omslSsen B3 Rh ws sl (0
O3y sl atilen S Sl @ 5T (Y
S demnS 60 aiilen y5emST (Y
O ign SN 3 yed (F
..... (ko o Seins LS oy 5 3590 ;0 -1 O
5l s lacadszals syl yo Sla g5 90 ()
2 8 5 (85T eosSs St sl (F
Ayl &858 caclae Fl s laasgg il (P
S (o0 8 Sl Sl s Sadg gl (F
..... G yigil oSl - OA
S n o ol 555 4 1y (5595 (858 S oliil (39580 e g 4 HS 5l a5 (0
2o gaxs olge 5l ol clo gl (sline (195U 5 (6551 @ie «59,5 55 b (V
sl 05,5 653 il clatmann] o5 g5y g ]y JSTolse el sl Y SeSLl 55,555 (¥
el 555 0N slié o 11 g1 glopiucmsszs gl,ls o0isS jiiwsss (

ICYV- R JUV7 SRR 30 Wilgl 20 Ogu o0 Wdgi L. 30 A5 S ) bgw S (il WS Jokw uisd j0-1094

Frgid s> gal> e = IS 0oz o5 ()

sl a5z e o8 = A lsS Jil 4y sl Sz o (¥

el sz ouitS il oS 5 sl plS = S g5z Y 8 (Y

8§45 (405 e w8 4 4 S A sl oo = 9SS e o7 (F
el ON O obmy| Joxo b Yo (S gas 5 0=V

g = Sl g ComgialS ()

Ol = SS90 5 g0l (F

Ol = ComgialS 5 Sugig e (1

Ay = by e geml 9 Comgials (F
Sl gz plle () S0 (o $45 52 b bLI,! 0 &)l plas -1 £

S oo MBS & £9,0 o) Sl ((Sael ga x gl saan sl s ()

sl 1Sl FSH g LH clale (bt JsSJs8 salo yo pgs sazin ,5lsl o (¥

Sebies plp b b (caix sogey90 polie (JoSdgd el pe ailen JUSg sal> e p3 (F

el Gl 50 (55 53 (i slagge)9n slade JUo) sal> o ol saia Ll 5o (F

Sy S — B (¥
oS 5yl BB, (F
oS 5 b wiilen (F
Sl gzmo (LS 50 Jud ©gld (Fwij 45,2 b bLI )| yo wjle plas-18Y
IS e A stdg el (Bl 15 WSS 0y ASI CwlS oS dsnalS ()
ol CodgialE 1y 5S> gS WS 0 g |y cwlS slaws o S 4 sudglS e (Y
Sediss JoSid (Shy) ameS SlLbl g Seds 59,0 wigh 5 e gaigail (F
ool oal dooy Sla g 5l (A5u ol a5 wlioe 39250 (Sl Joban 2 53 Sodgygenl o (F
Coonnn Ol Gl H P TUS co JoST G0l a1y Jilie gados ©jlae plas -1 $F
sl 03 T3 ploands (5158 ol e 5l 8 ( S5 6,5 ()
255 o0 plol 138 Qla ae (Bge (G033 Jome (e 5l oy ibe (¥
Lol 00,8 52T 093 Sl 5 (poleonds (5,155 oS @ o0ds 8y (gldé «StmiS (Y

Sl GBS )55 5099y 5 S 5009, 5l kS adlgi e (238 slavy, 5L Ly ST (B el (F



S ] geazo il sl (GanlS 5590 55 4y 35 plaS -1 50
Byl8 ool oS piiligy Bl S o Hlodils (golate alST (6,08 Cond 098 0 o &S oiSu ()
)18l 3 ks sl 5 ag JgasS e ed)lo B0 ol @ (i gy @B 550 oS (9,8 5l (SA5u (Y
g gl ms Sy 0950 42 9l o Slie LRNA Lo jo 00iis 5 15 (gl pogise (7
S e Jlb | alie gadss olSiusl aloldly o slijee Lansss ailio 4y alS 51 10l 55, (F
Sl Cawyo Wyle plas -\ 7§
31 5l ol 5 0T (50 () (S o3 soolo 9 &y b8 095 50 5 a5l LS ()
g gn ooliinl (ljads) lp pamg 98 )3 Foe h9ey98 5l GlaLS (g3l wa g, 50 (Y
Beien olS o Of Jobsk Sl o sladijs) (rm b el Sopmasl (9098 (2l 05 A5 Luls o (F
Al > s o JSis OB g5 allex s a5 JbalS ples (F
..... Sl sy
S iz e s coniS itz ()
sl S e e o Sla gooiiS sy (¥
SIS i Jrandys (JSI
ol shos . oo il w8 (s slis S35 645,z olls (F
€l Cons 300 &yl plas -~V $A
S g wiilgi e Sl g5 ylaz AT jore Jb e L b se Lol atiles e Salews ()
S g0 g Sl A 095 35590 (SS90 LolyS |58 wiilen Sl lapils (¥
e w0y 35 Sloged b (250 (55815 sl IS shiglyil Lugisny gl (F
el dsld ated (naiz ol (WgegaeedlS HormsSy IS U olow SIS 000005 (F
..... Sy g9 o LS 0159
ol olpod )5 S e ggms plail 0 b o syl S ()
RSV EC SN Y NICK SRR CEN
sl ol o alail i Ly s (Y
DyS 0 Dyge BaSS Sy jeam )0 ghamy (F
..... Bamwslgil,ST .. .. sl gil S -1V
Wileys 558 (gondile 5 lyles — asles (
i 05 5 hen i i U celu ai — alen (Y
g @)l 9 sl oo = B (F
Wl 5 el g e e — B (F
Sl olosl (g 138 ol plas o St 4 az g L-1 VY
Py — Al ()
Sl e — o (¥
Se ez (¥
¥ ol — o (F
€l Cons 30 iy (59595 S i 50 oudh Smsl o Jodliy 3590 50 ©ylue oIS -1 VY
Wy ol lodzmy o Sl JUS ¢ s Jmdly gyl o ()
28 aalys 2alS Tagad Joho J315 manilty o515 ¢ Joe Jniliy 5l 51 s (¥
il oo din (goliy jloazm )3 SlaJUB +F+ @ yio 5l e Jomsily ol Soo5 L (Y
Dedien (e Tl 4 S Jsho 0958 Jomily c(gopns Jlsazn ;0 la JUB Gad a0 (F
..... ooVl g Bl g ol y3 =YY
Al oo e a8l 3l o5 —ailes (
Bgden BB (grb SIS 28 aly e B (Y
el BLI)I 50 bayg,95 51 (sl i (a8t L - (¥

Ded oo cblas (s350 So v lawgs —asiles (F



Connn a8 0,5 4 50 (Jgero sob 4TS 0 oSS (P H9b 1) ilie galor 9590 Wiz -1V
010 A5 (5551 g0y 9wl 5o - A
] g ) (gBoaiad S Tg b pudiins (wlod 0 -0
Dy o0 4338 Lowsdly 3l o 7,1 WlS i bawgi -
0,10 cdlBo milg gl ol jo -0
¥ (f Yy Y (¥ V()
...... Jse5e sl Jslu -1V
s B glsnd s Kk bl psS iV goske b s 45 ()
5510 03ailed slaSe o ale V5 goske by ules 4o (Y
Lgd oo 435 ilgen bwgs (0b)d mgse oled sladlgd o (¥
! 0y ol gl sk o ool s32 Ko il i (F
ol g s sl Ky 9> Sam] a0l plaS1Y$
A e 3l oy o e des (8 ol glas a5l s alald ()
)5 352y ol & el 5l g5 09,9 lp (ule Prge o (b o (Y
el 1alS 50 Sl 0 o5 s wigd e b a5 Gloj b Wigds ge i (g slaaz ;0 o5 Siloj 51 (Y
Sl o3 gloaz )0 g 3L S lrdzn 0 (B IS g4 > gladl Y gal e yloj ples o (F
sl TaE gl el pa oYY
Jhgegr (el BB — 5L (g5 205 ()
Sk sl Gl = s (93 05 (Y
Jysoss siog) slyls — olss 2 (¥
ok (oal 88— (21 W (F
------ Taad w3 o 331 oo s ghos 53 1 35915 (54 35 45 (gay90 18—V VA
e g gt YL 3 sloss 51O
B9l 0 3)ls 9> A odme 3 40 sloas (Y
2l Sae laobe lewdl slid 59, 2 alwos S (¥
sgise b Uslo NADY G e 24l53l czse (F
Jobow . wibly o S > 50 Jokow il 95 Caow 4 g wilousd oz o2 5l p93509,5 2 (Soilog S aS puw (o Jobw S 5o-1V8
ol alls .ol 50 Jobw ool (goussl)
b GDNA 505017 S (gal> 5o slol O
09,5l V8 Gy gl o slol (Y
b a5l s Ly sais, YV Gy sal> o slol (7
Il J9g59,500 OF g slol (F
..... 85 Comss 5o g S 50 il o l3anlS AT 5 j3- VA
axily Sglize DNA JsSge slaws 115 51 e | om0 51 Lol (sla Jskos ()
Al LSy bewlE L bapgjaeg,S slass (s 5leansly Jeb (¥
il anls gline coisis g5 ez oI S 5l ol sl sk (F
bl oasly Jsho ol 5 olass 51 58 b 5lsl 51 ol (sl Jobos 51 (5o o Lapgisng S ol (F
b Ee) S LI ] I E] P S Hbod s 0-1M
J955555 032598 ~ el (29,5 el Gal331 O
&)l 509~ 55 o (liae Srals (¥
oz — 5> ylid - Al o el (595 Sl (T
Sl olasl S 25 -l gazmale & Glo; 93 I3 (F



Vo 1 gaxo Cond )

v oSl Azl ol )l CS o g9 plxil Gl lwdl ;o -VAY
los (55972 $550k 5 425 S92 (V el 00l )5 el (oSl sat l Hges ()
Qa3 o loyd G gw Sledbl sls Lol 550 (F Dl oo JHie (6,50 (smac olws 5,k sl Gl yd (Y
& A 30 ol 41 4z g3 L-VAY
o’ b
Pl olgs b g piig) Slostd iz x  wily 5l g 0 Sloged winz
o o) T o)
R sbsbson slad iz o 9 sl s odsy slostd iz ©

bl wlgs . Yl (yniled 3399 5B b b os30 Jusi 5

Y \
by b o yig, (gloged S ; 4 olisS slaly aosle X Q

\ \
0y slosed iz oy . (f olisS (gl oo ys (gloged wir N (¥

..... csile (LS sann—1AF
S o0 SeS 55 0 BsSTy 5l as3 el (LAIeSS Cul ) 61 (O
Sgyse o 3l S 5 Ry 80090 S oSS o (¥
A co Sl |y 395 olen gaBlu sy (g0,99,8 5l e (¥
S gy S 1) (Shasy 50,99 59 093 (SN o5z JeeSS sl (F
----- oilgd (o0 (i g 5l axid o Sla 90598 51 (S (Hl oy S 50-1A0
B9l mdd ol sy jo e ol 4 aile penl Lo el (A
0 I3y 05 yegied 355 gl Slodly) g eiis 3 L (Y
29 iz sk pus 13 5750 (5059 (19,0 Sla ] (g3luslil el (¥
sl aily i 49l Camwgile pewl 4y sl Congile el aws jo (F
~~~~~ €20 655 Jobw 4 0 Jgomo job 4-1AF
g g disban e (slog 31 o8 wsbie slag O
B3l (o) Wiy SBOEgn LB e laas ()5 & (¥
ol Glgil oglie Sdo 592 50 (e 4 oslie Y o (T
Dedse Jiie wn b 4y Koo oy 5l s 03 2 (F
50 ko 3131 conibly Ao hai . .. . 4 oo gailoogd ,ST-1AY

Sy — Y g ¥ = I ()
osSeseesn —) o 5V — eiSiile (¥
9530, — T 54— Ligan (¥

31 aods yio (390558 bl j > Tl Cawydb wjyle plos’ —1AA
28 G550 — s Ylses (¥ OBty e85 ()
09 g = iy jge (F SIS S e (g0 )58 GuseYUsn (¥
..... sy 3 b el 53 Jpamo yobas—VAQ
205 0 e oy (50,00 4 Censgidl ~ 3w oS 5 e LS5 ()
S oo SO Lol 5 lagil - WSSL g S JSCaS g5 (F
S o St iz il ~ Gl bl claes s sl gzg 4 (F

Ailioe S92t iz slaplal - (s033; ges £9,5 (F



1 gaxao Cond )

Wgin Jl3 6550 9 AT (Ggd 09,5 b ludgan 4 Mo sy BT (a5 09,5 b ol (533 ABT g5 09,5 b pllus 555 glsoil 31-14

Sl plas BT 593 09,5 b wllw oy 50 4 RNT g5 09,5 b JI5 haild il yay Wi Jlosiol co0lgils ol 50 .03 ,5

) \ Y \s
-« —( — -0
v ¥ Y q
Cooonn G 30 j0» Tlawl Caw ol (weiygl (weS o5 shdliw! 0 80 0 wjlc plas—14Y

S o DLl RIS (sl 1) (ormslie 339305755 00lS isy w3l e smasis) sl O

09 50 dimnS (DNA (501 02 5 58U gy 99 ST slosls o Wise csmasis 90 (F

Ssbsn T peises P oelr 1 OSET IRNA Lpgs0 ) (alralr b a5 saclsl (7

Dy ge iz (5938 Gt b T tRNA (K00 4 pg59m ) wly 25 99 Jlasl 51 3 ez 5 5T (F
il 3L ol ySGL Jlad Jokow G 5550 50 wyles plus -14Y

Sgdin sbolid ea8 T G Laug 5398 8 ()

ol loawlsial €535 5l i LIRNA 45 (Y

ol IRNA 5 CCA Jlasl ol (sl s coml sl o (¥

S5 AUG o055 Jila> MRNA o (F
..... oS spgiges,S-14¥

IS Johor 2285 4 aly (gsleasiles (e ()

Lgd oo oo pECORI o 35T oy Ko (Y

ablboe (ol lapgises S slagy (& » Jol> (7

g e bas Sl ey ailoge olisS wSls ol 51 il g (F
€l PLS Jokw 22 008 20 JolS' giwyd a1y bilio wjle 090 Wiz -14F

D410 (S pad (50,1990 (3410 i oL Sl jo a5 -

ol 0010 Cawrd 311y 095 puidl g7 g 9 ! S Glylo &5 -

el 09 (60,1830 gyl ceawl Y Glylo a5 -

Y (f Y (¥ V(Y o (A
Syl dgzg ... cobwdl ol 39 Joozo yab 4-140

O = By pae g 8L ()

sanie glaaras - ISl axals slo Jy yudsne (¥

Jd et w31 - ol S (g0 s (¥

w8l JS& et Comgige -2 05 (F
oo babasl 45 6,550 Jokw o b3 598l (SUi) 545 12 50 TS o JwoST w0 4 1y Bl alos 3590 wiz—14F

0,18 jginn — Gl jgins undli Jguazmo — Al

D10 g0 = Canwl 90 ranll' Jguazxo —

el 59500l Jguazmo =310 9500 i

ol jgin ol Jguazmo — 3510 j9r0 -0

oo (F Yy Y (¥ V()
ooy 33 oizid 95 Wiz ;5T 9 BBl o 42 Canly 5l 42 il ALBAS Sgrg Wy oS 30 S 5luliogs 5 sl ST-14Y

eails HUal olgf o LS oy

VeoF (F Ve v (¥ SF (Y £ ()
..... ot a5 g0 59 (bl ;o -1 A

oo Gl o3 | Sl S 85 ()

Sedon b @nsilyd 4 (Sane ugenS 3959 3l (o (¥

e yp 395 Bas Joho 40 S5 95 B8 Bayk 51 (F

sl Sty (sla s 5 SIS el a5 5 e (F



IV gaxbo o )

..... lalad .. ST Al yo p2 40 o Joku i (IS Jolp0 49 4295 L-144
S50 odsi 55 ATP = 555 G ,as ATP (0
S5 n Byan 55 ATP — 555 0 Jgs ATP (¥
5o odss NADH — 595 55Ls3L NAD™T (v
S5 o0 &bt NADT — 50 o Jss NADH (f
Floml o0l dgi 2§ 990 Wiy & S (5951 Ho =Yoo
wigS 31,81 £ 95 — il
s gladigs iiSen -0
K jlado p b &olgs pili -z

Wm)&w—a

&Ll (300 90x0 —0

Y (Y Y QO
b (f ¥ (r
Cawl ol BYISYISY HLd,» TuiS o JuoST g0l job w1y JB bl ay 35 plas-Y .\

ST Gl da oz 5 - pag slagls (O
Golas 151 (Jad pii— S Lge slaaly (¥
978 s cplie ) cbli> =l sl (7
ol yor JolS5 o950 505 —a8 5 05,0 > a5 (5o (F
Coonnn plal & (15100 po j0 » TuS oo JooST Sowyd |y Jlio gados 0590 plas =Y. ¥
el gy S8L o FlS s (Selgen ()
el 53 (oaten 5 36 g gy I (Il (¥
el 50 (ooten G gyl (S lgen (T
S0 65 SZsS ol oIl S 4 (2 e lils Solgen plail 4 S Jlmsitns (F

J 95 95 (611 cdroles ¢yl 81,81 5 oy Wiz eanl ouid (2,8 O =0 /¥ g B=0o/Y (A=0/0 Gl Slglyd Joleio cimox jo-Y¥

Yy (Y Yo ()
Yo (f Y (¥

Sl o ydb wjlus plas'-Y - F
Aiyls Oy 053 g5 1AV g0 id oS ol slomslS sen il V- YMMHQ Llse slaanss o Oy jlzs 51()
Pydise Jox 09,5ee A a8 L slash Gglsen b OTTAY (5% 4y 00l ol ()5S -+ 1Y
gdise b S Sl & oS Shal el bt (9% 4 00k 35 S eeST sige e (F
Ahse (Rl olse (sladnS O pglme j3 Jg oad ol lacdl & jglxe 4o dewdly (yg,0 COy jLas (F
fowwl gumo Wyle plas-Y + 0
gl gad 3l dudarzme (g0 1o 4 005l 5l Ol (irae 05T (Y 3925 e @) ()
g Dogmms 05) oyl el Ui alS o a5 s sl (sden (T
g o0 Sl (slads ) Hlad (S p 4 ado ) (297 B9l 5l (Game slagyy <S> L (Y

g ga S ez 1§95 Sl s NADPH wgs 5 5,05 b (omtial (slapatil I8 (F



W gaxbo S

Sl 1)K e 48 placy .
Hhas Gl e S e cn Sl g (5 yokiio 42 (5l cJolin JSb GulojT-Y 5

l- ":’;fj:‘ il

Glises sloosls glo,F Codyls (galin ()

glided gl

calizie olge o9 slo S (sammlie (¥
alizee olge o )3 iile, Saal (gamslio (F
@iz dlge S samlio (F
. o ¥ oS _ - o T o -
(sinvy =g)?w|4?)ba.;gb9 a—b sba,ls p o gagly Bl wssbb =Fi —Aj g@a=#i +A] ,51-Y.¥
VEY (F OY (Y YV (Y \YY ()
- > ) =
ol Slid (55 ol T = (Y17 —¥1)i +;(t‘~—ft)j Wygod Sl 5 (S o0 LI y> XOY gamio jo A4S (S i gloals jlop-YeA
?M‘dﬁiu)gdaoﬁ)&na.;gt=fs‘5dé:d)éd)x&o

b Vo (v AN WY o

m
Ly oy gl 1 H U1 511 (65500 (AalS (ylo o 09 o0 Sy Vb caowsay (518 (gLl y 50 Fo— (saddsl s puw b cyao gedans 31 (slalglS - Y + 4
S

(g=1e I:] 9 ol 522G 19 Cunglido) Sl o iy H gyl 09 sy S 33 31 gt OS ooy ebons 3 dalS 90 551 510 00
A+ (f X\ V0. (Y Yoo Q)
E9b A 31 S o ol lrarler ! 15 S Gallao T o0 50 5 2 4 (98w Sl 3l g cannly a3 (595 45 (5 e o) — i jlogei -1 ¢
a(%) ol o Wz (S > S e Gl U S >
A o
Y VY0 (Y
° 3 » t(s) Yo v
YVIo (F
-f

- m .
C«J?F\ S L cusnn g \é; ol ceypw b F‘.. =\(§N3 FY =Y.N ‘F\ =\.N S9 daw yuil u.’:u\’kg I")'?“.gs‘“‘*'?_f\\

394 50 4l 1 yio Wiy sy S s (5 ) 32 cdlaand (51 (g Al 93 (090 ébE\ S9p8 S1aS 0

Ve (f Yo (¥ VO (¥ X4
35y (8l s dy i Syb 51 45 (19508 o3I ST 09 0 3,19 FKY oy At M g F = AeN (81 59,5 0 p0) S5 ,9-¥1Y
N
kg
m=skg(—>F Yo (¥ i ()

(9=1e7) Sl 4l jgizmo o dizy o &5 > Ol ()3 WBLVON b ly 090 00

VO (F Yo (¥

sl Lot Joro



1F @ gaxio S

m
S gojlasl 51 .09l 0 l, Y kg P32 A law ol jlgp Jb> )a\"? sy b ooy ebaw (0 Voo gL )1 50 a5 g0, SUL 5I-Y Y

PLSD 50 diminny e o 031051 bl Jg5 Beve o) banw 49 (yodansy o0 B ()] (bl ) (galizdd 51 dmns (595 3 9B Conglio (593

m & .
(9= o) Tl sl yio iz (o) el @3 (o)

S
7o (¥ “\/70(‘“ Fo (Y \o\/7 O

Slh (g0l (B 593 &1 (o) (b9 S > 5 0,10 1,8 lgiwl b (595 B e 9 (Jlok g4z 0 Fo (o ldlpr Jlae )0 A el -YAE

Sl B el (61,555 70 Sl plp i A e (1,555 30

Y Y \
Y Y Y
Wil a3y Syt 00l JuSlG 1 e g Mle? e Ay o iy e gagl 35 50 51 o]l 59l g g gabold ST1-Y10
(el 4T S35 galold T) Sl plas aigl o leicS, 3

" ) )
—(f — (¥ Y —(
\ I A

Feaw! o ilw iz bl abld wae 31 Wilgh oo i guai &S glabold (5 giow Cowl 3990 -T/B (wie S 1l =Y\ #

Ve (f f A (Y £

=99 BC asglio)es pg joitcn 419959 3l oy 99 0 5510wl PO L ol oo AC azg &y Sl g5y ol (saugly py JSob ,0-Y Y

A Sl a0 iz (A) jiicin il 52915 0090 56 st 5IAB axg

S INANG!
e 5. (Y
~ O (Y

B B £ (F

9 Al (yamy WS 5100 o0 5l )8 88|l (59, OT&MG}?’ 9y 2 HYCMXFCMX £ CM slel & Jodaiuo xS0 S -Y VA

N
kg

(G=Y o) Sl o5 sy caaSo 0,2 il B0 0 0P ol 3 WS 00 015 (2 2 ) b 4 cexo a5 (55l (g

feo(F VY (¥ \Yeo (Y Feeo ()

910°C eyl sloos L iz ylood 3 oz & )50l i 138 f.'C QTdLnéUM.bo‘snLo;Jgj Q oo (M py> & comm> 4-Y14

(! 5220 Lo )5 BT g apd o0 CIlo yudi ) TO980 00 (g (642 50 Wiz ey (215 SLod edoy Lo 5 J 93 % Slado YM 52
YO (F vy Yo v Yo Q)

29 30005 polad o s 1y 0, 90 5,18 41,8 ;5055 51T sabold 10 512 glad g Oy = —VCy 90y sl b 410,k abine Sols (6345 (50,5 30 ~YY -

390yl Wiz Jol Cllo dy Conds 1S (00 359 005G 20,5 9945 (29585 (5 )32 ©y90 (] ) 0 1B K HIVE salols

\ \ \ )
—(f — — (v —
¥ \# Yy Yy




1O @ gaxio S

Olorio salols 5 51 .ol JuogV ol il ST &) a2 gozto § dilrlie iy jl cgydgy slie ;oYY
= 4 Coly 3l o FaCy g Cy syl wlxiio 69 00 0y d (S 5iSIN )b (oS a1, C 5

— Sl (0 gk S

' S9disn 3k —ogd o0 oS ()
+ ._/ Sg g0 ol j —aile oo ol (Y
Vv Ao so ol —aile oo il (F
sl oo (S SN GUlwy S 50 Ggmw S puw 3590 53 4y 35 plas -YYY
50 8 Sl 2SI Jobs el 40 4 oo bl ol31 sloys,iSl &8 o g e pos b Cansl il Ggms e yos ()
ol (S S oy 0 Blay G olT (slapyg iSUl glakasd e s b ol gmo e pun (Y
el 5T 51l S SIl hae g BME 0 Ulay Sy 40 Ggms eyt (F
s _
R=40 el Ve N oo 3l By o Sy (F
A VYV
S aw! Oi 30 0u Al (ylgh plp i Wgo (2955 lgF (ol S Hlow Ho-YYY
T Y (f ! ¥ ! 4 Q)
] ] ¥y 2
Jg or=rQ, _ .
BT Sl ey aig A gabis S S oy b Vp = Vg = YoV 51005 IS ,0-YYE
'\ Q
o "V o0 fo Yo ()

Ao—MM—' —eB
%m —| — O (¥
V.V

VO (¥
g ¥ (F

ol 0l 3l Jolo cwablino slolone winly (oS plp ¥ ol S i a1y 1y 0lsa ly Gl 99 Coli b 8105 JSCB ,0-Y YO
FUSS o0yt 458 M (galaili ;0 o 90

35_._.;64 P9 u‘..\.m e g a%w ).gb.g 4 ‘)5‘”6‘ Jﬁ"c O

A
M Dgd s 298 e Sz g dadi e plp — (F 0 00d 0d (290 Gloee Sz 5 39000 2l v (v
3 @ LA (4 220 (69 5 (Gt Sl 35 JSCU Ballao LSy gladlile Slawi b hiwns g4z 99 Sl Sogee (olo — L Hloges ~YYS

®(Wh) Sl A oz 5o (W1 645 yx0 (6935 (o 2y Wiz B (gazmy
A

Ff B £ (Y Y QO
AR

-/

- /¥




VP 1 gaxdo S

CS > £9 090 30 du ¥ ploS Wyguocpl jo Wbl V> g X <o amin galisd G 0 5T ool Kald Jlug oS o G jo -YYY
Feaww!l o abizd (pl 50 JSilwe Gl Cuodle g ySlwes
a<eo goxgias (f aA<eo goxighass (¥ a>o gongias (¥ aA>e goxighas (A

Slagly Gauios 3 B gl Job ply )z A gl Job 4510000 o0 plaxl dinld o5 soolw Sodlon Slwg o5 1> B g A Sigl 95 -YYA
A s (§ iy 5y gm0 (s | 30 (03l g0 W8 Ll b B Sigl a5 bl (glay gl (gimiions huci 03l g0 o (gLl b A SSgl o5

Sl B &ﬂu&ﬂdw)ﬂf&a} A Kigl

¥ (f ¥ V(Y ANQ

\
Y
il Cawy3b 5 (4 35 plas -Y Y4
ol SLSs 5B s zg0 @b laadais ] j0 aS ol lass 5l ploahais wais e zg0 gag ()
sl Gl YT Ll T s glagge 5o (Jlgie (S8 o (St 2 5ol 59 o 5 B (¥
4 &5 0l 00y0 TSy Sjlse sloamio Oyson (55,5 Sy iz §| S8 Glacend (labb oo saaiz Sl )90 e laalols o (¥
S e S5 zge ]

sl nliie mgo daley jgdome g atels jedome b Ol galaki o 51 (g5, Jl plgs lawgie (F
m .
Kalod zgo Job il \Yo— U 10 zgo ;Licil Cu pu ST .l 35 32 YO+ b ol g3 Sl s (3] (slogiil g0 &5 iard po jU pxdy Kdlod ol — YV
S
Sl yio iz HU (g2l pgw
\ (F YIF (Y VIY (Y <IN (N
Flaw] Cawyol 3 Olos 3l dlawi az -YY
w0 1) 0,8 s Salon Lt s kil S (Fao dlg Sy 0 -l
| 3550 Wawo HLictl cae puw 31§ w Gl b jo Lo jLiSSl Ce jw -0
. - . : T R I RS . . s
20,18 oo G HE Bllao Glod L 135 jo Wew cs pw —
¥ (f Y (¥ Y Va
feml Qs (il y8 9 £ pwg8 Elool Sl 25 Gacaes I Soplas jlade —YYY
W o ol 9y 53 o b s (F 55 3 (7 el (¥ zse Jsb O
Sl plaS Joolo i .39 oo Laiinh S 8)lg o5 51 G 31 ygue 51 e S yg5 YTV

Ly (232 (F b (@i (7 Loy (675 (¥ k> ()
TS JoS” Wilgi o0 & pawg 13 (009050 53 ilisio ool b (39 g8 iy 9 Sl (l 0,00 51,3 N =F o 50 (359 b w51 58 9 I - YT
VY (f (v i\ 0 Q

Tl ouls ouiilylg QT P2 )l S Az 595 )00 3l g Cawl 59, Ve (6 e pocdod -YYO

\ Vo An| \
— (f — o - O
Yy \# Yy \#

sl Lot Joro




&

VWY gaxio (o

Sl o yob wjlus plus'-YY$
el €' M s el ) sl (O
g Jiie (6,50 4 (o 3l a9 Sl pa 98 o pedions JLail (90 45 am3 o0 &) (olaa (S6 SN (sl (Y
s oagali 03,580 0,3 ool 45 5, slgiin A 2SIl (gl g0l (loyd ool l6 (¥
Y10 aMNTT g oY 3 ] bl ogilsS slae! ggasma (F
Sl Cawydl 55 ©lylae 5l olosi 4 -YYY
sl (LT 50 €igyom (3 40 3 sl o0 929 45 Loei 45 (gl (a5 5 31 s (b 1399 5 (soy 9 Bipgiginl 09229 @
0950 B4 a9y goud glas lowr (el Gl WY — o pgignlgol, sl @
W0 S 1) (o2 0 595 ST Job (B il lhimgny b ¢ jgiin I Hame plRoR 4 98 45 3,5 ENNFEF Jlu j0 (ygig @
25l &8 52 Jlo 50 Olyd b 595 651 Ay 5950 JB i ab el gunel g 45 G gy lalo3l 0 @
¥ (F ¥ Y (Y VO

§ ] G yo 4y 35 plas —=YYVA

s YA s 2SI ] i A o o lez o5 sl ais e 5 )
S oo oy XFp oo b (oS5 F L Jour g 50090 sloacs (¥

Xyl prie slaad b Lol sl paie sasn wile dawly slajls sasa (V
el a9 wlo paie S (I paie 90 Jso ooz 50090 o (F

faubl oo G )d 4y 35 pluS ol pgun gld (Lol (g paie (i) (rmnii (6553 4 bgryo &5 1) 410905 s dzgi L-YYA
IE

ol H paie 4y Loy o (55051839 25Ul 0 i ()
ol Fm EGIF 00 sl Jlas sl slaas (Y

ol G €l B (g eags 6551 (F

Z

el 5 ©ygoa KIMOL ' cons s pgm (50590 51 X paie (5001 G965 51 5l (s -Y ¥+

IE, | IE, | IE, | IE, | IE,
vYVIY | VFA/Y | VYYY/Y ] 1V OFY/0 | oY

my zez .. agyg mSI Mg gozr o Slasly g1 30 9009 &ygon )T .. Jgoyd g dwnyg0 Sl Gyl & (g Sl b i o
bl oo gy sl
Fote— X(MNOy )y — cliKioyy — 90 oyols Caws 51 (Y 2= XMnOy — olfie — g0 golocass 51 ()

A= Xy (CrOg )y — clog S — aw gobs s 1L (F ot — XCrOy — aleg S (60— aw 38,5 L (Y

sl Lot Joro



VA saxdo (o

_‘ .
ok G5 51 | 5B llB g B 318 s | i, kI.mol ' s s YFIF g YEPAF FYYA FVAY slucl a5 J g0 jo0-YF
\aale LB 35 (yang0 V| T el g ol sl pld ansT el (g4t sl 55 5
yvay [P NERIERS Y . . a
Chalad aloxt S 33 Jguir 3 plaS il (13L5 Jgur oyl 9 pom gL
YYYa oL 3 roguw Y
TEAY SB bl 315 ogs 2
Vs, (Y Y s, ()
Y o, (F s, (¥
= Y= 1= Y el ol F L. c e T
A7 ,B",D s /Ys'Yp 1wl (99580 gyd9) aisS sl -YFY

C"L,E" 0" /vs"vp” /vs vp”
Sl ool ey BT (6l 15 e 57 9 )10 (ool oSl (S0l Do 3 ey 35 IS 0
CotbB Wgm b (s (oLad S5 gyl (saigs — (orlaS Wi b (a8l J9Sg0 — (kS Wig b (oulad J9Sd g0
CB{ ,EB,,B, (v BD,,ED;,AB, (\
AB;,EBy,AD, (f AB;,EB,,ED, (v
il 23 9yl b 3590 plas’ CLOY 5 ClOy Oy (CCly (NyO (slosisS 3590 ,o-VEY
el VA0 il T )5 (igm (sasgl) g Wylo b jLisLlw 9o » C,Cly ¢ N,O —T
3,15 Y0/ 0% 51 oS GXigm sa9ly g 009 02 LS lyls ClOy —&
o o (52,5 Slandl 31 Sty Sy 53 by yels a1 .CLOY o -0
ol Sgliio (6505 b €5 T — (5D sasign 51 (S 5551 9 Job Oy o -
3518 3923 94513 wigw 1 3 ¥ ) e 4y COL g ClO; Oy jlislu j3—
&g (F &g (F cawd (Y Seod()
il Cawydb s plas -YEF
ol LSO 5 SOy 38 lusTsas (0
2l o €081 by (5955 69 2SIV (59555 1500 ol (Y
ileo il o 5 3550 @l aleSToue sCCle 0 IS0 00 S J5SUse S8 (Y
el e (g aie o sen A ol iluSToae ABy JoSUse o (F
o=S1g LS Lo 1) e 5 ol el oy (651080l Cw 3L W ygu0ay K8 —F - Juto g3 =T V- gy =Y - Juil -0 oL L (o5 i -YFO
fewl plas” Jols oS 5 ol . oudd o0
I3 Jetosd =Y ¥ — 903 =Y — Ji1— —g,k5 500 .F ()
Olied Jiogs i =% b o —ga—F — g S g0 —F ' (¥
OFe =Y — ko go =0 F —gu —0— 1=V (¥
Oligd Juiogs =0 & ¥ —gau¥ —g 15 g5 —0 o (F

sl Lot Joro



&

14 gaxbo (o

s Cowyd ) W Le 319,50 iz -YES
B10 oL yloaslis (T il Juasio 5555 (0038 w31 ¥ 51 i b ¥ a5 0955 ol by jlis b jo a5 sl ST
sl iy Sk G5 = F F Y SgaT ab b (S 5 (LS glg 2l
(H=1, C=1Y:2mol ") el 31 508 oI imo sl Joo 032 4 0T moslez Jgo o2 Commie
310 gebruns (2hddus syl @51 ool ogige )0 45 29 o0 dntd (6 youdy 31 S ST 5 @
\(F Y (¥ Yy QO

fuwl Cowyol 43935 plaS’ 15 slo JiiSTg 4y a5 L-YFY

DCH(ypv) () + (Yn“;\)o‘. (g) > nCO(g) + (n+1)H,0(g)

IIFe(NOy )y (aq) + NaOH(aq) = Fe(OH), (s) + NaNO (aq)
D ZnCO,. (s)—2—> A(s) + B(g)
IV)N, 0, (g) - YNO, (g)
S e ot o gz M o gyl g T IV STy 48 ()
alse Vol a5lse 5l e 255 Gl 5o ol o Jslore olse calpd ggerme g 005 alS g alrale g5 ST 25Ty (¥
el A(S) ply 59 B(E) 15 oy3msS] sl olass TT STy o (¥
(b zd 1) el AE < AH o Jgen ] 3STy 0 (F
feoml 0,5 Wiy (AIS 2 o 38 0,5 VY L @lo o JUST,50 el 0,5 B¢ Jol” (iSTg Ly 59 ouiladly doler (o395 0,2 Y FA
(Mg =Y¥,Si=YA,Cl=Y¥8/4:g.mol ")
FAID (F OFID (¥ VEID (Y VIO ()
999 Cmmwd 3l ST Hlks & yg00 4 AT 08 Sl gus maow 032 w0y VF ST oudd o iyl g 1y AL il 00 Sllgus pduw o5 Ao/ B Hluie-YF4
Sk 5900 43 T g0 iz Lo 5 9 sl IS 540 gl soliio S (o9l w2 y8 ctdly 0,5 AT A b il L 5 il B oler 52
(Na=vr,S=vY,0=\%,H=\:g.mol ") o9 g0 )15
V/¥Y Ao (F VAR 7Y x o/ $F,Fo (¥ o/ $E,Y0 ()
¥F18 L ool cmmdamy Jodomo ol Lo maohan STy azmi 50 o o0 (iSTy ST b 1) 05T oo (g 5ldo (54 3205 51 Joolo mioiaw - YO«
009 0,5 W sl 3T w339 RO o0 STy JolS el il o 0,5 VY (I )0 (052 9o y0 LHCT Jolmo yicd o
(Cl=va/8,H=\,Na=y¥,N=1f:g.mol") Sceul
SIYE (F VIA (¥ VY/EA (Y Va/8 ()
E ! Gy 13 Al 31 3,150 laS -0
e iy 1 (53508 Sl g 00lo yladio 4 0319 (oS cand LT
il oo 331 ailols (9 T (609541395 Wiy ld S ploil (poud (59500 Ailalus Sy 50 «Spolydg0 5 J3l 3l (pwlusl p—
asl 2 Lo 25 AE LAH ylis 515 (35 g (iSTg 3=
ol 3 i o531 31 ] gl gloo g oo O3 glo )5 —
Wil o0 e luno 98 12 AT 5 1957 Jole O jo SLigel 35 s Jo yo—
Sygoyl(f Sy (¥ SEE T Ssosesl O

sl Lot Joro



Yo gaxio Car

fewl Jojels oz (F4+G > C+ YD :yisslg AH 5 sl jicSTg 4 azgi L-YOY

)YA+YB > fC+YD AH = —Yo\okJ
Y)B+YE - F+D AH = —¥\YkJ
\“)YA+%G—)F+D AH = —yFYkJ
f)E+%G—>D AH = —vAskJ
W\YO (F -YYFO (Y =YYY/O (Y -#YY/IO ()

Fam] Cawyob Cdlao plas-Y oY
23,8 o3l ooy gimsle 551 )l sad ol pze 0 YC (8 .28, $) +0y (8) = YCO(Z) 25Ty (sloyS (5,5 o3l sl ()
el e W e g oals plosl IS Lase (5, aibebes cybig p o259 2iSTy o (Y
el S 1l 5 039 (6o CoeS S L Les g Lo yS o 5,0 (6555 mrg0T slotansS oo 5l (Y
aites dle v AH § AS o lgen o Jolss sla STy o (F
AT ggomo 5 Jg—o =t Ja3skeS —F¥+ 5 -YYVF i 5 0 (NyHe (1) 023000 9 (CoH (1) o3 (55 g 9 lilis! (HUST ST1-YOF
A HO(1) s sl )5) T kJ.mol ™ L2 COy(g) Josiss gloyS il Jgo p Joiobss +Vev iy oyl Jusis o ylastiw!
(3950 adgf O 5 (35955 100231y (555 g 31 9 el —YASK 0]
—vaa (f —Y4¥ (¥ —YAV/ £ (Y —¥VF /8O

(Mg = Yfmiol) (.&m‘\ﬁ plp by ol S&) Sl plas QT Yo cdalé bl Yo oppm plp by of )éMgH- O bl (S1-Y00

o/oYYD (f ofool (¥ o/oo ) (Y o/o\YD ()
. - ,
. 9‘// / 1 5oy 6 iy (Goumis yw Jodoxo 0 5 VAT o JS—ib ey dmgi Ly-YOS
LRI
il / ol /| i sl 52 929 JeSld gy 05 TV B oS0 s a2 )0 iz 1,27 C glod
v . 97
o < £ - ha) (K Cry0y = Ya¥g.mol ") fceul judan cu,ia Jolxo said¥go
:;5‘ . Sl //""7
) 1
LI | 59{7 /— Y/AY =Yoo ()
1 wall T - -
S " G V/YE—0e (Y
T 7 // /’/ Liyyo, /
e A VY — Yo (T
\-/ / //
= Y/AY = e (F
(O

S il S5 Va0 +/+ 8 Jodomo i (o dia A S 95008 o JY 90 B Jodomo 0,5 Fr (30,5 (S sl -YOY
(H=1,0=\#,Na=YY :g.mol ™) falilb o

ax\e' (f Y/ox)e (v ¥xye (¥ Vol ()

sl Lot Joro



YY) : gaxbo (o

faldl oo o ydl o)lgon 15 llas 510590 Wiz -YOA
258 antd T 32 ygiasl 31 (slowdd s Jola (ylai 0 (YOOC yo0
b o0 381 S)d (hser (5551 bmge (0T 50 A gy ey Seod Sl o
9,18 9529 (598 Cadg iUl 93 Jg S 9 Cd g2 5 el S )5 ST 5 oy @
2l oo Ny 3 31 st Hy 5 s ISl 2 518 L3S hal391 15 o550 (196 e
Wigds oo Jo O 33 03yS B wiSTos dlawi b JT wluS i sloi @
¥ (f Y Y (Y V(0

ramanlS’ 8 o gl oy 9 51 gl luwgio oy 039 &g j2x5 LA 0330 b allBo B loj W 50 Wla S S 0,5 YO S1-Y04
(C=1Y,0=1#,Ca=forg.mol™") Suisl omol.s ™" Wiz cu yiiay by ,S
VARSI JA PPN’ $/vx1e T —pxyoT ()
V/rYxye Y yxye T (f #IVx e T =g yxye T (x

ol plas STy cos puw 938 ©)lae w300 LS 1) BOH (555 5L g HA (568 sl STy &5 05 Jgur 4 495 L-Y S

— Y Y
u:ul.oﬂ o Loy BOH HA (mol r .S_‘) oo R = k[HA] [BOH] ()

R=Kk[HA|[BOH] (v

) pH=\v | pH=¥ V/YExyeTT

\
Y pH=\y | pH=Y V/vExye R=Kk[HA]Y[BOH]" (v
Y pH=1\v | pH=Y YF Xy o )

R=k[HA]'[BOH]"
Tl Cawyo WyHle Wiz () W Le (pu 5I-Y £
ol Lomol ™ 157 e o ol G50 NyOy 5y (ST as yuw (3938 (salaly j00
el agdiy 51 5 aS CO (oo 3950 )1 9395 59351 51 a5 CyHy 9 NO (CO (gouiu¥T aws oy y00
el 53ly iiSTg o «NOCI(g) + CI(g) — NO, (g) + Cly () sisSTge
ol 539541395 3T oo 0N () + Oy (g) > YNO(g) AH =+ AkJ ,AS = YaJ. K™ jiislge
¥ (f Yy Y (¥ V()
Covunn a5 dgdh o sl ..., v ol (ST Ho» T Jolio @ yles 0ulaS JuoST 515 oy 35 51 SYplas -YEY
09 el conl) oot Jobs (OH™ 21331 . HCN(aq) + HyO(1) = CN™ (aq) + H, O™ (aq) O
b ol K jlaie 5 e (2iSTy ey wcol glos jo Ny cdale 0538 Ny (g) + YHy (g8) = YNH, (g) (v
iy Gl oo sl il oz | Lo 20l5 <Oy (8) + NO(Z) = NO, () + O (8)
b G2l 25Ty B s sgzea slasSge slaws «Lid zals (FHCI(g) + Oy (g) = YCly (g) + YH,O(g) (F

sl Lot Joro



YY : gaxio (o

1 1
s Lit[Iy ] = ;% [H,8]=[H1]= \“% JHS(g)+ 1, () = YHI(Z) + S(s) Jobss Jlo 10 s 55 ol 2 Y5V
HI

39 Aplgs aiy 35 P‘-*Sm S dazmo Jolai (5518 51 9 I (8) 5 (oo
Y

o Jr o
Y

L N
NG Y

32 YS0,(g) + 0y (g) = YSO(8) Jolei b oS’ (0 3ylg s pd ¥ B3 100y (g ludio b1y SOy 55 Jgo F copro lod Sy jo-Y5F

i 55 4m Oy adsl Jogmo ladio 9 Jobei ol jladio oy aschls 9929 S5 ;0 0y Jgo <G 9SOp Jgo ¥ Jolai ol 50 )51 0390

fudilelas
VYD, (Y Y/6,80
VYDA (F Y/ONA (Y

ol cwys YHyO = HyO™" (aq) + OH ™ (aq) Jolss (iSTg 0,50 callao plus -Y$0
5 (K Los 4 byl il wten T slaJsSge g 355 Jol> . HyOF (aq) sOH™ (aq) (slagys ()
syi0e sl OHT(aq) Jse ) s HeO (aQ) Jgo ) comdliansls bnonns ziSly coond 53 1) O Jgo 99,51 ] iigross salslas ;o (¥
il by OH™ § HyOF lagg clile 361 slos s Laid alls o sl (F
syl He O 2, Voo syl S O™ sy Mo aatly 1 Uy V0™ 10, Y0 C elas 3 o gone o5 )oI:H‘.O"'iI £ (F
30 iU pH =Y/ ¥ ol ol Jokoxo jo 351 .Cawl ¥ XY o0 Gl sidgs Cali 5118 (om0 slod 50 (CHCOOH) vl Kol -Y$#

(CH,COOH = #og.mol™") el o Jo dumsl ¢! 31 o5 wiz e Jokoxo ol 51 yid oo B+
fY/o Yo ()
Ab (F Y/
co A Cowl cawyd g olile plod -YEY
sl gl Dbl s 5 03,15 psigal slacSlad Jslmo ;5 ¢y e Slolid S5, ()
el 0L Jloms poig yoad g2 BN 9950 5L g hend el Cdile il Sl g il o 6,3L ailelus o (Y
b oo (2l 5 Ll e sa g5 0 COy s HCO, cbale (ol slaldé & pao b (Y

19 Lo el Sl Jglomo 0 s (s 5t PHL o salgs oSl (6 8 ailales ool b dpnsl Sl g il s 51 ol (sl Jgo 0109391 L (F

sl Lot Joro



&

YV : gaxio (o

Tl Caw ol g a9y IS0 0590 o cdbao plas'-YFA

0 :
@f ¥(® wmea X5 goazals pal clagsl ()

X(s) \ / O ygm ey g 009 Al S ] g 05l S ~,_a>1 00y Sy 5o el S Sl e (Y

Fe(s) <l Oy (g)+YH,O(l) + fe — fOH (aq)

yiisn yaeSTP Lyl 3 51 2 D 15,250 Jga o5y JUil e s (7
o &afl 3 5SS Xo aitil (05 S iy (F

foml Cawyob wjle plas 5 Jguor 4 a2 9i L-Y54

Gals STy v | E°(v) el oaials” Jale 5558 C g oot Jale g3 DT ()

A +veT = A —/¥f D4 00,0lS B saliwgas wilg o Dt 5 950 duS| N o9 abewgas wilgs 0 C (Y
B +ve =B | —/'Y
C*tyve  =C | WY
D" te- =D A ol g YTV

A X e EC sl cdg VAY ol wls i A ol s S AL X5 Jols o 515 51 (F

cuils 92ly | 55 5t C = D ol 5 003 YA +YCT T > YA™ £¥YC &0, A = C sl oy 550 dloles (F
Sl Cawyd (alE OF CAISE 13 0590 30 5 o 31 8,90 diz -YV .

el A sl 05T 50 00l o131 55 oo a3 w515 40 oud 3131 35 oy Commie

gl 50 Joloxo 33 &y Ky goudlicn o WiT BIbI )0 &y ko SFLulids o kel Wi y09 3810

D90 ddgi STP Lol 53 JEYY/FL (5553 (39 58Il Jgo o (b pro 5131 @

ol (359 0 (i gus Jphow (SIS dlro (S (A T IS S Aolese

T oo i 315 (63T 2er 9 (Sidg I Johus T 5 WIS (g9, O 51 1 Algf 90 055 (3553l b

T g0 ol sl oo s gl 90 50 O

Y (Y VO

£ (F v

sl Lot Joro



AAE»YEmMmA»e W €2BMAYAyE€ce ¢

JTAX T B Z§ ER 2 Ry AsMEYZ 2~ -
7« MAAE<
EASERY [${R LEVA REAY AKE@EAEZA €E 2ZAZ » $AE » A €2 « oY VEA « A% A >7ENMAY

(dEA|>AMYAy€oe¢

AAEYVaZ BIMZt OBAY ALE &4P Tva {AE»ZAMAI0 Z At « i}« ASAEAAQ]
Ao Y{A nEAGR 2 ASE A (¢ {AEYVaZ 8N Zt OBV, EVA RE EASR va
YEEYPT»

¢ Aot « Ao ZAMA{€ y P A RIENE
JATAASANEE » Md S U Ze{E€y PBZ " (4 MWdCcZ «<BNEF N A» AL ZZA ¢ Z 7 ERY»
I»2AARZFKEd EZF A |ZeA “ Bl Y
AAEAZn/E AV AA EFAYA AR} Y KA « KuNOA A | Ko} « A | WP E Y]
AAE Vs {ZInBBE VEGAA | ATfS€er {E K ¢ Z MW ZBEWE X AYECA « K uOA § y|P{IHE &(F]
YBZr«YE€»
TAESE ] Z Bes Y €A €6 K obs 1N ek B [GA{ €° |, AV
oeqe 1 A®» [Axr [AyE, Iy
EVEEXE&EA g - AR ARIEZa
x 1 Z0 q € VS AUEA « A {A Z E A A 5 KW B v E &@E B q € 1§ AR ZAA se M €4»-¥45
ATV AEYEEEe
AAEATYZA | AZA[EVE &XEEA q€18{ASyM My
{AEA{EYEEEA qEfEARS €e€e DRAAWE{YAGY
AAEZE-BeE XEEAqEf SRt Zoe AMNT AR
{AE % E «R\eE &E &R q €1 & BJt Zae A MNT %6 ¥(F

AsAfe LAMMNMEZa

{AESA{ KA G eEA « ZAsys KB Z N AT XERK « A (Z EVRY

cZ «BAAN@?3 JAESA[RE A 6 eEA « ZnAvsys RIE B |
ApiAeiy ce| AF
Yo AsBNLEeeY

JTAESE | Z Bepe AY @A €4 Aok, W] TE | *AAJYAA

Mot — 1 A [Ayy [AYE Ity




	Kanoon-Sal4-Tajrobi-18Tir95
	Unlock-omumi
	Unlock-ekhtesasi tajrobi




