- L.
T Pl lrb

3 igel 9 Olesd ablug &9
6‘5)’5.07 cdglre
(eSS § Cblag ((Shy 4l pale (g0l Sligd 4B s
3 Igel om0

AF-10 e Jlu
Wyl (i )15 0598 (§99 9 (3903T ©Wgw

o g

(Vg0 3) (S 33 (wnige

il oo jlre Jyore Sl itlo )l soliswl 1az g =

redb gl Wlasine Voo Y g Slawd
......................... :;é‘a}l}o IGL; 5 pU 4_‘6_53.5 ‘?0 :‘5‘"9&‘3[{' QL‘)}
................................. :Q)U O)Lo.& Yy s Oleao dloss

\_//\/

1y e odbglo
S50 B8 4 Sloao olaws iy 1) SV lgu a> 80 ¢ o e85ewly £9,0 5l L8 Conl sioinlys>
2 bl il (Yot 4y JILOI 4555 18 3525 & j50 50 g 0300 15 ()

A

/

) (SR (wNge

)

M

(8190




AF slodls (S g 3) (S 3 gwikigo ol 5l owlias )5 99031

Slge ple

g 35 Ohle 1 SeolaS eapd plonil (b ool o Jomo 43 S5 (SunBge 50 1) oy (o Cond ST
el

Sy aalgs LS lake (ggluws ool Candy S sae (]

Dy aplgs LB lade 5 yieS el Candy B das (o

Sy aples LB Jlade 5l i sdel Cawdy S dae (7

Sy dalgd LS lade chal odel Candy SBew dae (o

el gl (2l eS8y g (i (2 lml e >
G5 S b (Sl S 2 5 ()
i S g0 (LS g b silge (o
O gz b 6lse (5 Sz L igilse (2
G5 Sz 2 9908 LS Sz g0 (3

! quomo WIS 5o (b33 5185 8590 0 W)lue plus
Al oo salS Lh5 Coglie il 355 als ojlasl ax e (]

Lol j1eS G55 Cnglie all jlig g abali az p (o
bos Pl (L5 Saglio aBl 155 als ojlail 4z e (g

B0 b3 Cwglie p gyl Al ojlail (o

Futdl o BT A2 «Copieamn o] Ao U 5355 59 3t 8 ST 30,5 0 s s e, (0T 0,53 50

Tl oIS e ar ol 5l o 35 4 o 95157 9 2 o 157 (SO Lo Sue

Sl (5906 BT ST 5 oY g3 10 35290 (G318 51 SoluS’ g1y iy 3L wlkas
Coow (8 <oyl (z <oyl (@ Cod (A

a8 0 5l b 1y powilid JUgS138 ,Lsle paie plas
ks psr (@ poagl] (o perobly (Ll

T.>T,>T 4 0.<0, <0, (A

T30fa‘3 X
T.<T, <T 50.,<0,<0, (<
T200 02 4 T.<T.<T s0.,>0,>0, (¢

T.>T,>T s0.>0,>0, (s

x

Creep Strain

Tl or ey

P T < 0.4T,,

Time

=)

-V




AF slodls (S g 3) (S 3 gwikigo ol 5] gulind s 39031

Vb glod 5o BB U (59 ¢ (Siliwlg e LS Jlasl -4
ls walgss 3985 ey g JB sl clale 6,506 ()
A dalgs S5a5 Soal yad aiS A je g JB slal> cdale palS cel (o
Bl wlgs (6556 39h p (Jg ab walsS 58 )3 (Si e el Sl (2
b el S9i il g pud Az 0 5 I bl clale Sl el (o

Tl oy S5 oY gd 4o (Stabilizing Elements) cuicS )lwly pole pii -
oS lS S5 s (i
eS8 Sas il (o
poli s, 5 eSas Gl (z
ot a5 oS5 als (o

Sogb o0 Ti—FAI—FV 5T Soums pllouw! !5l el Jidoztw oldos [z =)
oaileSl (5,Lid slo i ol g (odav Sl IS s (]
ST sk sblo dppe (o
oailerdly 5L (gla s olml g (s Gluoge S5 ks (2
oailosdl (28 slo a5 ol 5 ordaw SV JSD s (0

l_g)_gb.gk cl <o o FO MPa ﬁ‘ﬁ QT 30 55[5.'@& oM as e 39) ,eeaulﬂ.: )LJT S0 W o =Y

v

Sl MP2 s (aisly yog oo FF pl s T (sloails bawgio s g +/& MNm"
Wee (o VYOIV (z OYOINO (o YOIV (G

L il i Lo T 30 gy y3ST0s 30 mmiikigeo i 5 JS 9 AP MPa (g0Y g8  iinieS ol )51 VY
(E=Y1x\-"MPa) Scunl plas byl s cpl 5o ouds Slmyl (€,) Sustwdly (qwriigen (i 5 ylaio il € =+ /- ¥
VY (o XYY (z <V (o <[-¥ (W

PSS 4 (M) Wlrdo asgomo lp olp w9l) &5 (Fyge 50 .l BCC 58k loislu s1ylo pameni 518 —VF
el g lamas pu alold (bl YO/AR° Jgl ad o (WSl 50 /120 N z g0 Job L X o5 ol 3 colasuwl
CCunl yiz o 5 42 ponrgns (o]
</¥YYnm . -/VYFY nm (!
AYOnm . +/¥Ynm (o
«/fFnm . - NYY nm (z
SNAFYnm ¢ cNAYONmM (o

g g0 3315 T 31 (Vo0) gLl y0 F MPa (LAls (i a5 438 )5 41,8 (5,90 BCC jlislu b 518 Sy job S5 -0

Cogdb g0 b3 el ) oo I SeolaS 33 (1)) ity 4o 5T 31 ol ooy s

o) G (V) (& 1) (o 1Y)




AF slodls (S g 3) (S 3 gwikigo ol 5l owlias )5 99031

(ool g Jgb L g alsl Jsb L) 29 n o0lisast abatly oIS 31 om0 G55 couasd sl =7

AL AL L L
%¢e=In— e=— (» e=ln— (o e=-/0(——)) (W
e @ L © L © ST

! o o 42 o (U youly (gl JUiH glos -1V
SeY 4>l Jsb 5 5o 5 pdySllasl (A
b ey (JsNge o a3l g ooy G pdySllasil (o
oogae (pl ;5 Jodo S8l g 2wy (JoNge o 23> (2

S 4>l Job g pumy el el a0 (o

S 9 Lo 4z 4 b1 yo € b e @ o 1) logei 4 azgi b = IA
fobly oo oy
oz o (S Sl gl Sl (Gl
S Sl oz b slais s (o
S b oz A adle Jw S (2
oz o glaags cls o Sy S (6

SN e 5,6

P Jup
09 03 b pory plloitanl (381 Cacly 25 b9, 51 Soolas™ -4

9o 039 ORI (A

b oy 5Ll (o

ok 95 l2ls (2

gl Gl

3l o yle B oy LS L ol dlows S S0 l38l 9 g0 Jolge Y-
complexity _z.l58l (Ll
OO Sy ey Gl (o
Ol ol 450 S (2
a0 Sl sleo rals (o

JFY 9 ¢/ ambo B pb 90 b 40 (w5 Cdale 0SS 0 3945 1Y MM Cwolns 4 g0V gd Ao G j0 () =)
0 0liio AS (I ygmi0 30 .0 g oo Amii]d A4S gl AT uiily oo (] S0 yio il 3 (w3 )5 o, olS

$/ex\ kg /m's Sgmi )l dy ydumwy (Gl il Av e+ /MOl ygumlguiST 556 g D, =#/vx\'m' /s
(R=A/VJ/mol-k) el wb juix> Lo

FYY °C (l
OVF °C (o
NY°C (¢
VYFoC (s




AF slodls (S g 3) (S 3 gwikigo ol 5] gulind s 39031

Jo=b au 2o s xS0 ()5 b ] 4y uslg g o0 Y/ g/ cm’ JBs olyls AX g4 5l (Sl pmw 00bo =YY
o 0315 SLeMbl 4y azgi .ol Yo 9 YA/D g/ MOl iy 4y X 9 A puolie (o0l (339 blisn +/8Y mm
!l oo 33 530k Gl b I Solas
S35 Sedlgus g a2 1S (A
T OV N W VR L (W

o 2l g 69, adlsn (z

AMM e 9 ¥IAMM &L 51y labui o aladin gelans by (oSl oo (51 axbd (535 (glalals dus (oo (9051 = ¥
el (bl YON Cnsll adais jo jlo &S g0 0 .Cowl TOMM oB oSS g0 alold .cowl suls plxil
(! yodey (Mo
V'Y MPa (s \FY MPa (¢ ¥ MPa (o V- MPa (!

olouy! Jodlxi cozxs> 110 Lol (pl &5 5 yg0 j0 .cwl YFe GPa Jodd o .0 b Juo! SVl Jgoo = Y¥
Sag3 wplgs yad ol S| Jgdwo g

Voo GPa (o Vao GPa (¢ V¢« GPa (o A+ GPa (!
Slgocms ) Jgo!
flwmnny 5 S5 oY gd 50 ()5 pads ludlo oyl (il po3) JudS () yiogo = YO

aails o3l jials (s & lid plSowinl vgs (7 S8 L3, e (& oS plSouinl vgug (I

3,105 il Jlad Comns § <o jouols SO (Ig) St < pd 39 9§ SR Ho51 I Swlas™ - YF
o (8 Sl g (z S cey (@ S Gin).» (!

e 00l o § S5 (59 2 LT Cga) S iSlg ] alai ) VY
] S (A
el i (o
Sl S pliotul 4 (S (2
Sl giios ol pH 0 (o

fabloo (UM ohig y slade o yoS 110 5 (LCAL 51 Solas™ — YA
Sewgy (8 o9t (z hate By pas (o OlsZl (I

foawl oigls 1,50 sasly 51 Syplas 5 Jslicie gy )bl Jokw - T4
Sz o S (&
ez 4 S Wl (o
hza S W kel (¢
o S Wl ez ol




AF sleala 5

(S1gocm ) (b 31 (gwikige aad | owlindy 5" 90 51

,/‘/ b

D_i@f/
G
iz
a

-

5,

(Z=)e)t.,

Tl plas yoo Coew ClL (g yodo =Y
oS ke glgzewl cal (I
dozmoz>  (z

ol slue (0

b 92 i i a4y il oo pouds SO o B @ bgipo a5 g Jloged jo =)
fawl hal s 4z &4 bgo o
5 i w5 0 Jds g g Buled (o8 0gy0 Ll (Al
Srels e
9 Srdarad w55 556 Jds @ e n alpd (5 g il (@
G5

ST 0 55 236 o (39,0 balpd iogp il (2

Silaried 5 sl ca B8 b o ooy gy0 il (e p lps (o

sl oIS 0§ Joxo 41 599 5o i 31 b Jokes Canllad i 7 n5 o3 g Ty 50 = ¥Y

Cedlyg yod «ormgige ¢ Judg i (A
Cedigyd o By g i lagige (2
Comgign ¢ Juds 59 «Cudligred (7
3959 cCamgige «Cudlig et (0

Tl Sy 0 Al GLigS p ) 5l coliswl pae Lo VY
Y il ()

YL slales ;o 0l s s pd STy (o
b glos jo 5B i oy j0 azg8 JU x> 5 (2
odds il sladige o VU sla Jodsw (e g g luly pas (o

Sl o gyl0 ouls J o8 Jwlay sbailbluw 0550 y0 alos plas —YF

s Bog 5 w0 ) s it il o ialu 3 il s a5 ls oad S ale, slaailels s (!

ol O 395 gy 31 i

3 piion Jl asgn ienS o2 3l ey caiiiwd Jlaiul pads b aS gl cad S Gole, sleailels o (o

5o o Baisns (e 1 5l oy i gl o Lislosd 4l a5 5l ead S8 le, glaailels 5 (o

¢ awl 55} Jole pl.\S 3! ‘_,’.wb Sy Lsﬁ.l\ggélh:.i‘ Cucls YO
Sroaly i yle SOy IS BUL Jlocga auses (Al
Sroak i yle SOy (W 9559 SUI Jlocua iy (o

OB 55950 (5 poudy pu yile SO 0 IS SUIN olas w565 (2
S g )bLm 3o g,:] )9"‘57 (»




AF slodls (S g 3) (S 3 gwikigo ol 5l owlias )5 99031

fowl (L3, BB 25 byl 51 Solus” ol 2 Slgocomns oo (595 32 (ol Comons
oo Sz e © ok 03, e (2 oo 5 Gl (0 Jobo 2l (e (I

ooliwl ym ) d._.u.oT ol 1 Seolas (g S0 316l 51y IS Hlado Cpuni jodido 4 ()5S 3 < sbedl o

39 50
;rY © sy (2 ey (oS 9,00 (o guowe) Ly (w|

3o yd A gulw a5 5l cdio 0 gy chgie a1 gl Jlw 5o oil) (g SO Cadidge pus Jladl as (p 8
O laedbl bl 0l jlows (LS )L a0 yo 003l 9 duo yo (sl (Sl Hh Gl oy 90 Ganlh b Hl
Tl jude pbls

YO (o VY (z <IN (o <A (I

F i )18 0959 Jlato Bg pacd maw o a5 Jlow pb
b Jlw € JhsSmrs Jbm (2 Jbgiew Jlw (2 by Sl (]

FAbl DI 00lo S b ol 53 L Shghe Eusly Wilgi oo 25 350 3 Sealas
oole o 1,3 o ol3T (Ll
ClS oo yo gidlS sole Sai s (o
b b sl eole Sl gillas poe (7

] Toomo b)‘yo o (0

Fogu o0 (100 S0 5 (5995 (49,5 dinaS 9 LB 9o 3550 plus
oo SO o e aa bogo o )15 4 (W)
Shaio S LS (¢
pH oS (z
Gi.)..SJl blo, Jials Capz 518 conoyi oole 1 50 (gauaS cole SO Sleslaiwl (o

fawl pcmwlo oslocumn j SO yiien 6,55l 95 61y 325 bl o 51 Sowolas
Py oled gl g oS (o aST (I
S5 oled gl g fiion (el f2S (o
S5 oled gl g oS (e ST (2
Sy oS dpgly 9 oy (rlaw IS (0

P9 3 e 35T S § (S poudy 0 (659558 Az (g9 yldaw (Jole (sWrog S (40,5 34l 9 (ygumwl i youds oS
¢ aw!

S59098,90 9 S5 (I

Sl grognl Jols (o

S 6w (O

=Yy

=YV

-YA

-¥a

~ ¥

-

—_FY

—FY¥




Q¥ olodls 5

(S1gocm ) (b 31 (gwikige aad | owlindy 5" 90 51

fasbly ood cuwlio 15 G0 )l 51 SolaS” (gl S0l s alenls — FF
Syl gl Loges 00 5 (Ll
gy Olge (o
S ooyl 0l 5l Jleel o &S (g0)l5e (2
Shis gbcsjels (o

$0aS o0 Dol 00lo p1aS b 1y oy «gf WS duss G5 o33 (5959 plaiaw! i 331 jokiio 40 — FO
S gl LSIT (Al
SV [ oo padysS (o
WS (z
poegyS S (8

(U550 39 (90 4% 4 O )0 pgwinegl] pais Cuouw - FF
Ot (Sl vy ()15 (I
as DS 5 (gl (o0 (F950T 5 GoelS bl (@
09 s solS el (z
Sy 0ad 9 Shes ol o I8 Ol o (0

09 o0 00laiw! (K Sol g Comld St M 30 1) GBSl juwg I Snolas” — FY
Sl (aSgyu g Sool s atnd ¢ Jlad oy 2t ()
Slegs poelS (Oland S 65 (@
Jobsiie cosbl cuSg 0 g Lwddl (2
Dosd S5 5 g Jlad Conj a0

§ oy g g ST Kool o Al ool = FA
Jlb S s & G 0T o (Sl ol a8 2l g 5V (Fojiz (A
JUb Sy aiand a8 b Ceans 9 VL (Sayir (0
Jb G s Sl a8 (Jad o 5y plSied (g

Slee dar (o

fabl anblo wlb (polgs 4z (oo 9 colv lp cuwbooole ¥4
Yo (xba (651 Vb (234398 oy SWaal g5 (A
b S ySlss elym omly v 55l oml SBasl oo (@
Ol G ddehl (ol (a5l Vb Sl coye (2
Ol 3 oo (ml (e (65, (b SBol oo (o

Lt 315 Yoaro (Al

ox Sl ol Qd> (o

ploxiul mals g Vb (w58 4 e (7
3,8 P ook b5 ol (o




AF slodls (S g 3) (S 3 gwikigo ol 5l owlias )5 99031

Vb gl (o
ot Sl 5 (g
ol o 393 9)lge den (o

(o g, Jade (gn )9 Culdgn pac i¥s - 0F
e o pas e inb b s s (S
eialSd o5 Calar (s e S sl o5 ke i Gialp (o
anlad S8 gy L JSS (2 A (2
S8b e pas Jate (S RS (0

Sl 4598 35 4 dnel SLESY () 4 o | SISO Gy 53 (i o9 yol CaslB 9 630,501 — B
fbes S (3 S i (@ oS S (o S ey (Gl

$00,5 0 (P15 5 315 e pIS el cpogius¥] Sy & LS T Jlos! - OF
S Jade rals g oo iol58l (!
SV Jye Gial3il 5 Lo 2alS (o
Sl Jgde uals g oo oS (z
S Jode iulisl g Les uoliél (o

Sz (NIi-Ti) Jgouo b loakisl> 51 o bele Sie =00
el @l (Bolas @595 (A
sk 6l o JB o plaie mje (o
e e
Slamio sl alnl plael e (0

g o0 umciaw] (335 OV 98 SLIT 4o (glo yia> T3 595 A Caoglibo il Ecl pais oIS joui> = OF
e (o Odse (2 peS (< JS (!

el plas’ 538 3590 SO (Siws yoe bl sl (S ol ) 4w —BY
S plStal il Bl b s Gl s (525 2elS ()
28 ol (Rl il (65 Gl e (e Rl (o

o (2285 lony (i3 Rl il (60 (1l (o228 sl IR (2

28 Sl falS (ol (o285 wlowy 25 S il (SBe 2al5

93 3lw g0 cowlio Joolio j0 8 )l (5l 1y Laogll ¢ S5rg plas’ — BA
Vb (S yizr (]
&’)5J5‘JUL”LAL’CJG“’Q'-\M’°M5-’m)ésyb@r_‘a‘qé)f‘ (u
ol (S0,9% 4 pglie (o




AF slodls (S g 3) (S 3 gwikigo ol 5l owlias )5 99031

15,15 3929 55 Sl 31 Sl ;3 ¥ £oi (I Hludo oyl — 0
a3 (i
09t (2
Slose (m sloSss (z
Olgawl (o

£0,15 yili (Gl S 50 gylo Jluley &5 Gl38l 25 Ples I Slas 70
YU S,k (A
Y gl (o
o5 SeaSel ails e YL (¢
Yo Josdge 035

ST oo
fail anils pylezr 9 Jol €95 ()5 bl &5 wawlibs oo (STl (Slaislo Jgoyd wir - 7)
JRE Y v o

g0 antd 1A Lol b Jgibgp=Y o5 Wiz ST b cngp 5 Y GiiSTg 51 Y
(C=12, H=1, 0=16)
\$

WY (e
A (z
O

Sl oy (3 gl o STy jo j cddao plos’ — PV
S god s GRSy Gl o Lol gl gemlos ye g9 (]
ol Jlo i G388 s 5 5505w o] (23STg Jgaze (o
Lol GRS gl )30 (2STy SLo S pln 4w 25Tyl sbeS (2
ool (Lidg 2SI il STy g9 51 STyl (0

fed 5 5 5 lgf o0 Swilogyl yegil iz CH,CL Jgo b & (oS 5 10 = #F

Sl il 55 Gloi b yogil plaS (g2 alali — 70
Jylbg -\ (Al
Jobe-Y (&
Jobon-V\-de (&
Jobsn-V-dee

(H=1,0=16,C=12) $cun! yoi> Joc 03)b 03T oo Coway 00,591 8 0,5 O/F 33k 0,5 BIA bl 51 — 55
AN Ve (& 0 (o Ve (I




AF slodls (S g 3) (S 3 gwikigo ol 5l owlias )5 99031

o] iy Sostwl sl 51 Sigr g1 Sl (Gl ConolS 15 Jdo plas’ 4 7Y
Ol o Sl sl El> o i (]
ol Ol st U1 3151 80 Sag 5 Sl 55 OH Wiy conlad (105 e (&
Sgmgn el Jsho )0 bagyjg 0 olass (0 i (2
Jee ol oS Sl S1 51 (ab Sl sl 30 OH wigy (6551 o2 ST (0

] 1 R PV U'““T oo 31y cawl 5350 swolicw] —FA
D9 59 (siie )b L8l o Juie 05,5 e (A
D950 38 ade jlb Bl s e 09,5 Cude (o
Ao oo Gialidl 1) 59 s Cute b Jign)S 095 i (g
Do e GRSy (590 (Ao Sl Jig,S 05,8 (hie (0

£0,15 35225 SP (sl o b (5255 il 0525 SolsS 57 31 Sopala 0 54
CH,CH
@ R CH,CCH, (¢ o, (o HCN ()

Tl oo V- /YA il Laigm argly ) G Jesho 3l Soplas jo V-
SiH.Cl, (s SiCl, (¢ CHCI. (o CH,CI (!

1323 09 ouoli «SLigol Jglor muigol dumS g uud gl a3 1) ©F yo NH, Jolmo ol yigg = V)
S oo Slst )l (B ) 8lid i85 000 aeed 65L Cools sloe cnl (]
gdise Jod NH, 4 g sl bl s muigel 090 (0
el ol s of o NH, cbl> (z
Dgb oo Jo ol jo Jsse jga Bowe NH, (o

iyt ol i Al 5 59 o0 s> SalS ~ Aiglo i 43 o2l Jolo b ailla i &y (bl Sryna Ky VY
I\ \e

Y \ \ \
— ( — (z — (o — (W
\- VO NS I\
oges Dbl

5l casdsbe [ (0—Inx)dx JpRst - vy
x(Y—Inx)+C (I
x—Inx+C (
Inx-x+C (¢
X(Inx-v)+C (s




AF sleala 5

(S1gocm ) (b 31 (gwikige aad | owlindy 5" 90 51

YX
dx J1,56! gawly Com - V¥

b el wlw f(x) =arctan(tanx) &b wald oyg0 = VO

T

3,105 gl 0,90 (o T (z ? (o YT (A
Sl 33 35 aaloi 5 Sy plas V8
{/(\—x)‘ +(/(\+x)‘ (!
x'=|x] (o
xsin"x—x" (¢
O+v)
YX
; LY N
5l Gyl ¥ adadls o 1 &b cwlyos VY
o (3 ) @ e il
I i sl [ X dx gt VA
B S WIVE) -
’ T ex s
Y
—In(vx")+C (I
v
\
—In(v*x"+)+C (o
v
v Y
—In(¥x"+¥)+C (¢
v
\
—In(*x")+C ¢
v
. . kx"+v x <k
oo 39—t K) Sl plas K jloio .l diwgws X =k alaiii jo f(X) = &b =va
vx+k x >k
(bl o0
Ol 09> (o -\ (¢ \ (o .« (W

\




AF slodls (S g 3) (S 3 gwikigo ol 5l owlias )5 99031

¢l plS ouls axibgs oabad Slasio jo 45 T = FreosO loges
opls (o s (@ o (2 Solde (Al
¢ Cawl )w x=Y 5X=‘ -b5.b5 9 ax )90 sJ,‘ &) )w O o oo b

\ ¥
Yo \ - (o — (&
\ \

51 o yle /(1) @ pgaiyl 33 (goF)(X) =XTe" g g(x) =€ a5 gysbawiilgligo g s f o5,
fe Ye (z Y (o ¥ (W

b Cawl gl g x =¥ aai jo fog 8w &b Fido (g(X) =X Qf(X)ijll’ltdt el alls )51
\

Ylny /¥ Iny (z YIny (o Iny (&

5l candybe [TxTeTNdx J1pR50 Clg

S Y f (o F (l
. f(v—=x)—-f(v+x
23] Cand ylee lxlin ( )X ( ) Wygass] yo f(x)=Inx 5
Yo ¥ (z N (o Y (&l

b ol ply £10) o&TF(x) = [ e"dt 51

Ye ( < © ¢ ©
c ( ¢ (z — (< -
Y Jy

. Vi
b Cawl pl g limn[(\+—)" =] Jol>
n—oo n

a g (z V(@ o (Al
o
sl F(X) =—m—e © @b dilae bl Job
VYT
\5—\ © b)‘..\.su.L:.cc\.L:.m(C Yj—Y (& Y‘5—Y‘ (g_O.”
X—| x|
— - . X3 Xio - .
?.))‘é |) ‘ss.nu.ogﬂ 894 ‘Q‘AS)-QAOW)é cf(X): X d.baLoLg f éﬁb
Y X =o
o, 5| Las (Ll

wr lpr gl lee (2

ez lagcawl e (o

\Y

- A

-M

=AY

=AY

N

- AD

- AF

=AY

- AA

- A




AF slodls (S g 3) (S 3 gwikigo ol 5l owlias )5 99031

feawwl plus (Vo)) adads 4o %+2—f Jools il f(x,y) =€ +xy" 51 _4.
X 0oy

Y—e (o Ye+Y (¢ Ye—Y (o e—VY (&

\

31 oyl 1%(\+Yx); Jol> =)

© 0 ¢ (z V(o -\
. YIX_Y . . .
Ay Ay Ay (o
_Y r _Y Al
v € ‘ v
X+
51 oy et XY <\ ol lgs —AY
\ \ \ \
<X <—— (s ——<x<)\ (¢ <X <— (o —<x <) (A
v v v v

fo—o 3l atads 90yl Adeold 3590 j0 .0y 50 i Jo 1) (V- F) Wlaize 4 B g (FoV) Wlaio 4 A akii g0 - A4F
fels ylgh o0 a4 wlaise
25l Slaize o 5l LSS glalold g0y (Ll
Sl 03 Slatse e 4B w cd A (0
Conl pSGop Claizwe b A 4 e B (£
A Al b8 alols g0 oyl (o

d
:}|w|o)psd—}tl abby—x"=o0 gx—Yt=0 ,51 -0

X
T ¢ X Pt (o ext (!
Lewl plpgy=In1+X" &b wgSkao @i — a5
! \ vX X" +)
N (@ (« (!
Y+ X" \+ x" c Y+ x" .
Si9 8 9 (ogibT
Sl oo JUggium @alo Gal> 3 Juako plas’ — QY
Sl (al

daazr sl o Joli (o
o9 ke (T
Slojon fpo S (0

\Y




AF slodls (S g 3) (S 3 gwikigo ol 5l owlias )5 99031

Sl 3 3y90 pIaS & bgypo Baes (495 biwgi oSt Joo Joe —4A
Loy 50 ST Ce > (1
slS gen 4 (y5enST Jlall (o
7R 58 pedlsiow )0 i 2> (2
Loy o )l slind @y o5 Ll (o

Tl 515 030 IS 2> L33l 51 sl HAE paxo Sil3l — 44
Gl 5 Sl (Al

i (o
;L...c (o

€335 ol gitias] S 590e3l al9 &1 ymie WlgF o 303 Lyl yd plaS —Yee
CadIS il Collad Lzl (all
095 b g panlS Sl 25 (0
Codlgiinl ol Ll (2
95 b 5 panelS S T3 (o

3R S (o0 e IS 5 s Jekw dod =94
Cedlyglel (o Cadg,uS (z Cadgiwl (o CedMlg yud (A

fadl oo Jb g9 3l aual plas 50 oo L = VY
Db e s S, Lol JousS (0 BT gl i (A

f e Blo cSlas 1o YU oLl g5 cde =¥
O lpsadld Sasl slass (<l
25 b S O e (@
dg09allS 5l pundS ailas YU ce (2
OeST & (njsee o250 Sl Ll oy oos: GYsb

sl o 525 EoMa 5| ol ol F318,159 S T g0 3l o = 1o
il g0 03 Do laylay (I
il gm0z s ey (o
im0 S, llas 5 ol (2
il (o AV o5l jee J o (S aSU ol

Coglio (b a=lg ) of 9 F oV iy s Ly g b 4l cous ¢ B sdpludl jo (Bg e Cunglito aSd yg00 j0 =140
€391 ublys jluio 4z Iogu> acgomme cnl (JSgye Joro

Tl (o0 3] (ol (glgp pl0S 50 OT jliy JLLS Ve
oaileBly (o b (z sl (o oo (Al

¥




AF slodls (S g 3) (S 3 gwikigo ol 5l owlias )5 99031

faaly (oo JU! (o1 Loy slesusio py b JLail g0 (5] 500 51 piclions (390598 plaS” =1+ Y
e 2 sl (z Josyes (@ S 55 (]

Ai,d oo 1y Sbleisl il alal asl 4 olis g o> slo i3 g0 pa (A
20 oo b 093 (5 8 o ) slal sledsyg (JBisy o8 (2
Sl )18 allxS ol Sl anl 0 oSS S e (o

(SO 9
SuuS 0 ooliiw! o 35195 (ylgie A FMN 0 g8 wuigilSei 51 g5 sboes 31 31 S plas =144
3U39,0000 NADH (!
639,008 Jgrds e 60 (o
U899, (emS90,55 (g
365,000 GlcwS g (o

518 &5 W o1 53 51530 (il el = -
tRNA 4 acel ogenl Jlas! (!
rs35y o tRNA-aa ols )18 (o
calo b jo iy il bk (2
05 ) r MRNA olnl>

sl o0 LS (rd gl gl 5 sl 3T 51 SanolaS” 35 by =11
S oS 92,5 Sl Jsilsand (A
3U55,000 SlgSolS saud (o
S Slym (2
M}JT Sk @

€l oy sl o105 45 bgs po C18:259,12 cuodle — NNY
Saslgl (Ll

SHed (2
Sl (o

00,10 3929 35 Sl (SHldl pIaS 13 5Ly 39,5 2 3T Lawsgi (323935 31 iDlo i 50 JST = NNY
SplSIT (L
SopeS Je=d (@
Sl et soeml (2
MT (o

JA




AF slodls (S g 3) (S 3 gwikigo ol 5l owlias )5 99031

faigl oo Josils' Lylacslu ol DNA o gig) Gl e g ol Canund )0 ol ) &) o gig) o0 j0 NI
e J155 pom —Cute J1gS prge (A1
St hsS nsw m st hsS now (@
Code g8 pgm — Lo hoS pow (g
e b ng m s hsS e O

O IERV-2Y | RN SOPRON ER] EROMCHN PRVIWEPPTET{ PRRWINS S VRPURT I-S1 { PR JRC ORI 1.
4Km (o 2Km (z Km (o gKm(u‘aJl

Sl a1 3 IS Cadlad yo s 5l iU Sl o)V —11F
LS SIS (Ll
sl hy e Sland =) jesYE (o
! ¥ 565YE—UDP  (z
Jres! =¥ 555 —UDP (s

fowl gamo (6595 JSomw 9590 58 25 WMo 31 Solas” VY
Sgi so pll W ls (53lsp padgilie a5 Slacsl jo lads (I

Sydise Jod w8 4 bz OS5l ol (65501 Bpan b eSS Sl Lol a8 an S 5 S ol e (o
g Jaed Sl 4 bl o g e wuS @ Dl gy e 05500 oS Doy 4 SIS silse il 0 (2

o )J‘)J )Jsi».lf )| 03 AJ}) ATP )L.\.MLMA..S)Q )Sjlf).u.w 6‘).: 03 d)@AATP )‘..X.a.n (©

S o0 Ty (LS 315 G o 35T oIS Cadlad sl oo (381 (95 (S oIS Aol — 11A
OIS ST (!
S el n (@
I LS5 8988 (2
Bland o 585592 (0

1320 ool g 15 Mo plod dd(yg0 598 0 1S 3590 50 — 114
Sl 18 Jekw J3s ACTH o055 (I
iy e b ol 51,5 355 (slaosi S & iyl (o
18 Bas sl slias (55, » st sbrosese oniS (2
Sl 18 sdene SCRH 00,5 (o

TS 50 Lo (g i w158 50 1) 1 3T IS JSdol b5 Y
e il (A
e RNA (0
S alsinl (z

Sl bos

\#




AF slodls (S g 3) (S 3 gwikigo ol 5] gulind s 39031

0 9es Ob)
Part One: Reading comprehension

Directions: Read the following passages carefully. Each passage is followed by some questions.
Complete the questions with the most suitable words or phrases (a, b, ¢, or d) below each one. Base
your answers on the information given only.

Passage 1

Researchers at Saarland University in Germany have demonstrated that a small device
emitting a relatively cool beam of purple plasma can eliminate oral bacteria in cavities,
leaving more tooth structure intact than a drill does.

“I think plasma will provide additional advantages, namely by not drilling into or
removing dentin so deeply,” said Stefan Rupf, the lead author of a study on the work
published in JMM, 2010.

As bacteria in our mouths feed on sugars, they produce an acid that eats into dentin,
eventually boring cavities which can cause a great deal of pain, and if left untreated can
lead to serious infections and even death.

Rather than relying on a drill's brute force which grinds away the diseased portions of
teeth where the germs have been established prior to putting in a filling to restore the
tooth's shape, dentists seek less invasive ways of wiping out stubborn, tooth-decaying
bacteria.

To test how well these plasma jets sterilize tooth material, Rupf and his team took slices of
dentin from extracted human molars and infected them with bacteria. These samples were
then torched by the plasma jet for six, 12 or 18 seconds, which completely disinfected the
dentin of one common decay-causing germ.

Rupf said he and his team are not sure exactly how the plasma jet kills the bacteria.

When moving the plasma jet, the temperature of the dentin increased only to between 102
and 110 degrees Fahrenheit —but not hot enough to kill microbes or harm tissue, said Rupf.

121 . Larger portions of the dentine tissue are removed when ........ .
a. using plasma jets
b. drilling into dentin
c. feeding on sugar
d. leaving tooth structures intact

122 . The direct cause of tooth caries is usually ....... .
a. sweets b. an acid c. boring cavities d. serious infection

123 . Tooth caries, if not treated, may sometimes .......... .
a. kill the person
b. heal themselves
c. destroy bacteria
d. be tooth repairing

124 . When possible, dentists are said to advocate the ......... .
a. tooth storage b. dentine removal c. drill’s brute force ~ d. fewest interventions

125 . To get the decayed tooth back to its normal shape, the dentist .........
a. putsin a filling
b. generates plasma jets
c. drills cavities in the tooth
d. infects dentin with bacteria

\v
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126 . A good title for the passage is .....
a. Advantages and Disadvantages of Dental Drilling
b. Plasma Jets Could Replace Dental Drills
c. How to Destroy Tooth Infections
d. The Cause of Tooth Caries

Passage 2

Allergies are an overreaction of the body's natural defense system that helps fight
infections. The immune system normally protects the body from viruses and bacteria by
producing antibodies to fight them. In an allergic reaction, the immune system starts
fighting substances that are usually harmless (such as dust mites, pollen, or a medicine) as
though these substances were trying to attack the body. This overreaction can cause a rash,
itchy eyes, a runny nose, trouble breathing, nausea, and diarrhea.

An allergic reaction may not occur the first time you are exposed to an allergy-producing
substance (allergen). For example, the first time you are stung by a bee, you may have only
pain and redness from the sting. If you are stung again, you may have hives or trouble
breathing. This is caused by the response of the immune system.

Many people will have some problem with allergies or allergic reactions at some point in
their lives. Allergic reactions can range from mild and annoying to sudden and life-
threatening. An allergic reaction is more serious when severe allergic reaction occurs, when
allergies cause other problems (such as nosebleeds, ear problems, wheezing, or coughing),
or when home treatment doesn't help.

127 . Allergies are known to ......
a. be the excessive reaction of the body’s defense system
b. significantly contribute to the spread of infection
c. support the body in case of virus/bacteria attack
d. manufacture antibodies to defend the body

128 . The immune system, in an allergic reaction, ...... .
a. prevents substances such as pollen from attacking the body
b. overreacts against symptoms such as rash, itchy eyes, etc.
c. produces antibodies to eliminate viruses
d. fights harmless substances by mistake

129. Itis implied that the first time one is exposed to an allergen, the---—------ .
a. person usually has trouble breathing
b. bee’s string may not be very painful
c. immune system may not show a strong response
d. skin turns red and a rash appears

130 . Itis understood that certain types of allergies are ......
a. mild such as a runny nose and nausea
b. relieved by home treatment
c. severe derived from trouble breathing and diarrhea
d. common when elicited by life threatening substances

131. A severe allergic reaction may ......
a. have fatal consequences for the affected person
b. respond to helpful home remedies
c. suppress endless wheezing or coughing
d. be limited to reactions like nose bleeding or ear problems

\A
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Passage 3

Most people perceive diabetes as a disease where the patient excretes a lot of sugar, is very
thin and is inordinately thirsty. The fact is many diabetics will not know they have it until a
severe symptom arises although one can look out for some minor warning symptoms. First,
diabetes tends to be hereditary. Second, people often don't realize that although it often
causes youngsters to lose weight, later on in life may bring about a filling out of the
waistline although on the subject of weight, eating to excess can trigger off diabetes. Third,
in case of a woman who unexpectedly has one or two failed pregnancies, it will need to be
investigated right away. Similarly, one who delivers a really large offspring needs to
consider this possibility. Fourth, the diagnosis can arise when a patient goes for a life
insurance medical examination and is rejected when they believed he/she was fit and
healthy. Finally, a skin condition associated with diabetes is when there is infuriating
itching - generally at night - after a visit to the bathroom. As regards prognosis, before
insulin, a diabetic 10-year-old only had a life expectancy of less than two years — this
expectancy is now about 45 years.

132. According to the text, one factor that may cause diabetes to initiate is .........
a. itching
b. overeating
c. 1inordinate thirst
d. failed pregnancies

133 . We can infer from the information in the text thata ....... should be assessed for diabetes.
a. awoman who has delivered two abnormal babies
b. mother who delivers a baby heavier than usual
c. mother with no apparent symptoms
d. person registering for life insurance

134 . At different stages of life, the diabetic may be different in terms of ....
a. severe symptoms
b. warning skin issues
c. future benefits
d. size change

135. The text implies that if you have no diabetic parent, sister or brother, you ...
a. are very likely to get diabetes
b. should wait until a severe symptom arises
c. will never develop the disease in the future
d. still had better attend to warning symptoms

4
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Passage 4

Breathing problems during sleep may be linked to early mental decline and Alzheimer's
disease, a new study suggests. But treating apnea with a Continuous Positive Airway
Pressure (C.P.A.P.) machine can significantly delay the onset of cognitive problems. In a
group of 2,470 people, average age 73, researchers gathered information on the
incidence of sleep apnea, a breathing disorder marked by interrupted breathing and
snoring, and the incidence of mild cognitive impairment and Alzheimer's disease. After
adjusting for a range of variables, they found that people with disordered breathing
during sleep became cognitively impaired an average of about 10 years sooner than
those without the disorder. But compared with those whose sleep disorder was
untreated, those using C.P.A.P. machines delayed the appearance of cognitive
impairment by an average of 10 years making their age of onset almost identical to those
who had no sleep disorder at all. The lead author, Dr. Ricardo S. Osorio, a research
professor of psychiatry at NYU Medical Center, said the analysis is an observational
study that does not prove cause and effect. “But,” he added, “we need to increase the
awareness that sleep disorders can increase the risk for memory impairment and
possibly for Alzheimer's. Whether treating sleep disorders truly slows the decline is still
not known, but there is some evidence that it might.”

136 . The results of the study are ......

supported by an extensive clinical trial
in favor of using sleeplessness
obtained from a cause and effect study
obtained from an observational study

ac o

137 . The underlined word disorder (line 8) refers to ....
a. apnea
b. memory loss
c. Alzheimer’s disease
d. cognitive impairment.

138 . The main idea of the passage is the possibility of .........
a. treating sleep disorders by C.P.A.P.
b. curing Alzheimer’s by delaying memory
c. delaying memory decline by treating sleep apnea
d. treating cognitive problems by treating sleeping problems

139. According to the passage, there is a cause and effect relationship between ......
a. Alzheimer's age of onset and the use of C.P.A.P.
b. lack of sleep and onset of Alzheimer’s
c. lack of sleep and C.P.A.P.
d. sleep apnea and cognitive impairment

140 . According to the passage, memory impairment in those suffering from ....... healthy people.
a. untreated apnea occurred 10 years sooner than
b. apnea treated by C.P.A.P occurred 10 years later than
c. apnea treated by C.P.A.P and Alzheimer's occurred similarly to
d. untreated apnea and Alzheimer's occurred 10 years later than
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Part two: vocabulary
Directions: Complete the following sentences by choosing the best answer.

141.

142 .

143.

144 .

145.

146 .

147 .

148 .

149.

150.

151.

152.

153.

154 .

155.

An 18-year-old girl referred to the clinic to ...... her pregnancy.
a. adopt b. terminate c. deliver d. labor

Educated people should do their best to improve adult ..... ; that is, they help many people to be
able to read and write.
a. privacy b. controversy c. advocacy d. literacy

No one in our department is satisfied with the new rules; I have received lots of ......

a. praises b. encouragement c. approvals d. complaints
Many factors, such as unhealthy diet, chemical pollutants and stress can ----—--- lung cancer.

a. compete with b. recover c. account for d. alleviate
Scientists conceptualized stressors as exposures to ....... environmental stimuli, like extreme
temperatures, electric shocks, or food deprivation.

a. favorable b. invigorating c. noxious d. wholesome
The sun’s rays ...... positive biological reactions, one of which is the synthesis of vitamin D.

a. trigger b. dissolve c. tackle d. donate
Burial ceremonies in which mourners have direct contact with the body of the ...... person can
also play a role in the transmission of Ebola.

a. 1mpaired b. isolated c. evacuated d. deceased

Although a great deal is known about the early phase of the interview, less is known about
information ..... and therapeutic strategies.

a. exchange b. discharge c. competence d. preference
The experiment was carried out in two ..... or separate stages.
a. eligible b. identical c. discrete d. substantial

The question of how life was ..... on our earth has not been answered yet.

a. rejected b. suspected c. initiated d. terminated
A medication that does not require a prescription is an ..... drug.

a. over-extended b. over-the-counter c. over-prescribed d. over-developed
It seems that people who have experienced a stressful situation before can ....... it better if
repeated.

a. duplicate b. conceal c. handle d. depreciate

The patient’s action could be considered suicidal because he had taken the toxin ........
a. reluctantly b. compulsorily c. deliberately d. symbolically

Getting six to eight hours of sleep every day probably ..... the risk for cardiovascular disease
over the long term .

a. suffers b. confers c. diminishes d. repairs
Successful plastic surgery can lead to an increase in self- ........ and confidence.
a. esteem b. deception c. indulgence d. denial

AR
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156 .

157.

158.

159.

160 .

If you are planning to have surgery, your biggest ...... should be the final outcome.
a. comfort b. concern C. recovery d. relapse

Topical pain relievers, such as creams, lotions or sprays, are applied to the skin in order to
relieve pain and inflammation from ...... muscles and arthritis.
a. sound b. sore c. robust d. fake

The study was conducted to ..... the frameworks of the UK health system.

a. explode b. set off c. lay off d. explore
To ensure a sound basis for making decisions and steering health systems, all ....... should have a
voice.
a. outpatients b. participants c. clients d. outsiders
He was appointed to be responsible for the .... of the negotiation between the two health
organizations.
a. detachment b. detainment c. contention d. commencement
& ».
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