Voo Jlo Sl > Cablug (wigo 0y ol yL5

ag0)!

&

gs's\é}?w

O d VY 480 12 50 buwgio ek g WS (o0 HUT 093 0,95 HUS 53 (b Jw ooyl (a3l b 55,
15058 oo g Coluw) Tl juda @ po yo g Olg cow 2 )55 ol e g2l (0 (S (o0 B o
((Cowl 2oy o VAL

384 (s 232 (= 417.6 (- 315.17 (!

Ayl 65 i aF WolEiu Yl J S GUT gly g ol oEoiuan by ool gobio 38 s (CT) K5y Loo
Dgud o0 dumogd (polS dx yo ) sleo

YO- v = Sroy9 obisS slagae Jsb (b lp @ (215 (I

PO+~ ol o e 5 b dglin ) il il sl e Ul (o

YO« e - (S 9 ik slagse Job b 6ln e 2Ul8 (2

FO- - (S e e S L alie po il 1 sl e QU (0

Cogu o0 Al oY (69959 (g8 I Moy Wiz WS (oo Wi jg (pegd T (Jlg Ver oY S
98.75 (» 98.16 (z 98.45 (o 97.32 (!

Sl plas swivo s lxo jo SWreq (oL 0 13,5 (9 yiogeo
DLE a4>lge Jgu3 LB yloj o s (&I
P G 5ed @I et (&
WP Sy 65 Ol e (2
EP ;55 e s (0
CasT oo ooty 1) G asLi jl SaolaS ulul 5 PPD aslis
WD ¢ WBGT (% CET (& PMV (!

L .A.}Sso Sl | ‘ST 36 Yl fme SO H0 1, Jg‘;uo \WWe Oguo Hlid )lf “Jg‘ruo Yoo O‘9"'. )|).’ L & PO o )
¢ o ..\.lb‘,:’ YA g0 )|).9 alolé GJ...’Z: ﬁl).g 99
VY2 (o WY (z WY (o QS sad (6 et (!

AN 1o Cua sladais gucn SO 3l 4z 30 80 wgl) Coni (50 ¥ alold o ahdi S 50 oul (5 5 oIl glowo 51
Slomo 43 bl Jo owd AF (3157 (yluse Ll pid) (g yio ) abiold 15 ould (g g 03101 (gliwo bawgio g wlil s o

Mb‘s.o JA‘s.wé ..... Wy é)ﬁéb&))éb«?&&‘dfwd Q"‘
+3 (o +6 (z 0 (o -6 (I

By it (ol iS58 ] Juasio yio 3 oigwd Voo (Bw 3o b (5 98 4 0 )T eluS ) oy 4 (sl 3
Tl 3 2

2.25 0.75 (z 1.15 (o 4,50 ()
S dlmily 33 Jole plas’ 4y onigidd Joxo j0 (ad gude SO 51 (LU Diguo HLAS 51,5

Sgo uilS B (0 Ee 5l alold (7 lae (Jgo Guilagsl (0 Ee Syo Ol (Al

(o) 2t OEL o) Sl 35 3157 pIaS iyl agelgn lowo b b ¥ ailjg, 45 51,5,15 gl sl po o
AN (o AO (z AY (o AY (&

e
=

-\




Voo Jlo Sl > Cudilag (owigo s )| (ol )8 (39031

$0,10 (g yiiiam 839,15 33 ol o 3 SolaS )0 Wgwo L3l jloolaw! V)

Syo e Joe yo (&

08 g Jm)o (C
b oKiws g9, (©

¢l M/s? &z ol I OEL Gub dilyg; agalao celw ¥ (gl 0 93l = Cawd olai yl b g2 lgo jlxo 0 =YY

2.8 2 (z 1.75 (& 1.25 (il
Ta3,10 1,8 cwilS 18 o0guzxo A 4O g JUGI bghas I Ll cuadblaog uiSIl s ylowe =Y
SHF ( UHF (¢ VLF (& ELF (i

Slaw! 3 4y 35 plas MKS pcwcw 50 99 31 Jobeo jgo uolyg = VF
Gray (o Sivert (z Rem (o Rad (.l

19 ploweal mdlg um s (gl asds (ul ol o (BLw YO gl o e85 (asls S > abold (p i H99 =10
03,00 3L o )loud 4z b (Sne

-04D (s +0.4D (¢ +4D (o -4D (Wl
XRD (s FTIR @ &y ygds Sl (o 5l iz (Al

038 Lt (3t Slale (sl (5l 190 ano o o[ VFFAJUd JUb (b 03l (610 diged  osliiasl b 1Y
G159 log,S 55 L Jlad JLES algl (ymuny 9 iy oo LT ansl o0y (5310 digod Jgo 1 0,5 VA JoSho
Ll 50 0ud (5,10 ) diged Slg—d ;0 (7 Hlou Clalé .l 0,5 (o ¢/ YA (30 U5 Hlado a5 ols (yLi
Sl PPM iz o lailiw!
Ve G A (z Vo (o O (&l
S o 1,5 5ilog 5 5o (Retention time)wile oyloj (pauas jo wyle plas’ — 1A
dbor G )3 e il L (]
Alse ialidl bl cdale Bl (o
el Sl ks GleSe llyd cos (2
S oo et gl Al by £98 Ay (0

Togu o0 plxil 8590 plaS 40 (48 5l Joo 3l eoliwl 14
0% bawgs e 55l8 (i (g (A
&8 bags (esie j99) 4ids )3 Sglite sl yeo olaas sl sl (@
oAV 5 @ pliws 6l (2
oy dllose (o

Fogu o0 o0liwl Sdeod dy g0 )l 1) Oylg0 jI Solas jo Y
& bg> (I
s (o
b asis iyl (2
P DYgame idu - Sileg)ls mlee (o




Voo Jlo Sl > Cudilag (owigo s )| (ol )8 (39031

ol o0 4. gdd i S, Soas Ll 50 iVl ol @b 51 (S 125 9,90 5l Soolas T
e asls o JUIS d 0,5 oS (il
ka5 3 JUS ki 535 s (o
ki 5L 5 U ki 035 o5 (2
A g oglie slaazly jo JUB k3 8 oluse (o
F0 g o0 ooliiw] SpolaS (b > 9,5 0 glo)d Lo ¥T 4515 oy gl =YY
s o515 (A
ode oS5 (@
g Coomd ygubin ;o 00¥T s (z
o gdlolae (o

Slyd (Fogll Glimo G (gl WS (o0 Slgi ooz SLo 3 yul 380 9 wlus TV gaze &5 lio gly —TY
Fo g o0 ooliiwl (glalwg ax 3l
7.hole ,ls paiges (&l
particle counter <o les (o
cascade Impactor ,s:Sa! o SulS (7
open — face — cassette s paiges (o

ol o 33 1 (TGN S Jslog yolas 51 S lily iU lbouidd rguoy ool i — YF
Y plowdl) 52 9 55 5 St )3 g ps] ez ()
YU pleadly 5 58 S5 )5 b slagl,z b pdy colblB (o
Yo pleaily s o5 slad a5l (2
Yo o], b Lo g ] g 5,05 cokls (o

g o0 dmogd JSb (A (srodia¥T 51 (6,10 2 diged 51 Sulas YO
Closed — face — cassette (.l
Open — face — cassette (<
7.hello (¢
Cascade impactor (s

Sl plas” y9au polydisperse g monodisperse ,ki 3l fgn ;0 glro ©lyd 23385 E¢3 cyuatd Lo = YF

F0)10 goniezr JoSi1 )5 corliano duslino 30 (5 il Az (o JoSi1 ) (el a2 50 cunmn 3T SLII Lo cgr - VY
S0 etz oSS coluw aile ;o (6,50 (nd JoSS1,S a4z o ilél (&
Dgdige ) gtz JoSS|S ol (2l JsSS1S g az s ol plp Ve L (@
Debige plp Ve petar JoSSS Cobis (2l ST amaz s b Rl Ve L (2
Dgdige plp Ve gedar oSS colae ((nd JoSSS o Az e pad Rl b O
(s gazmo Jlad (1 )5 9590 0 O le plas’ — VA
] e Qi Gl Al Feduzen QT ool JLSlu ax> o (&l
el gy ol (e Cdz 0gd has plew oy B a4z e (o
Diled e Hee S ol sl 4 kS GlS 5 (2
il oo (OB g b)) 9 08 Joshe 039 b slacn S 5,000 Sl S0 23 (o

Yl




Voo Jlo Sl > Cudilag (owigo s )| (ol )8 (39031

fouwl Cawyob (miw b jaue 9 i all) (pgas ;0 O)le plas
Ll (0l )W 900 5 il G abaly (@
Lol ystio oy Voo Jiao 5l e polie (7

fCumz 995 39 (BEI) alg0 (S iglam glo sl (g 15 ol Cudgamo o 5 i

Slassl s olge 4 5L (o 509 o>l (z Ol g Gl (o Ol iz S (I
13,18 9929 S )l Wl i 31 Sealas' b ()55 Comogiounnn (ol ¢ (ywo dniai g il 5o

iyl (3395000 (]

Seiyl JTolS 5 (o

Szl capgd TS (2

Colyalol ¢ aiew)] yig,0ma o I SIS (o

65 35 o0 )18 (2 lroaiigms Ol 51 il dwsd 53 (( SSTelem Giul 5o 3 95lee 31 Solas
o] sl S yss (Gl
el oS 5 S cdale (o
el oelien (2
59 Jlw 5o b oS S e

03,10 (o 31 (2185 e 58 (65 ko L Ao po ISy 5O e el il b (S 3 Jroud wiaT ) 50
ol JolSle leizle jo s (I
Sl o Jaloe oS 5 4 oy 50 Jsbowe wuS 5 s (@
MJsaL..o (o oolo J.n.\...) (C
wdﬂ@&ﬁﬁéﬁbojﬁuwﬁbl (©

Tl 03 7 ko (9 Loonid Slg0 pamd grlin Wi T3 50 55 oS lgie &y 15 Sl 3 5 Seuolass
Ot Jujgiol (A
0ssbels (<
Slidges gind (3930] 5and (2
FETOINC
Tl oo Gl Bl Cavgy @25k 5l (2 looads i 390 plas’ 5o
sole JsSLo o,z (il
S gilgw Jiie 69 5> Jslxe (&
e b bolSy (g
=z ks b SlS 5 (o

fadil oo Jodomo (cumdid (6 jlows IS s j1)8 il o 1) (ol o (gl 302 jobo 4 9iS (py iy 45’ ygu0 50
1 (&
(o
Slea soly o Slae PLS gy, (o
OlaslesS @, syl (2

(COLD) a, solaws! o0 sylow (o

-1

_Ye

-

_vY

vy

-Yf

=Y

=Y




Voo Jlo Sl > Cudilag (owigo s )| (ol )8 (39031

ol o0 odline B (G31,59501y bawgs' (5925 0 y5kas 50 Sl 51 Jud jgiumns3T 41 bgspo (2,98 5 Solas” — Y'Y
a, 8l el coale (23, cuvs 5l (]
G, S8 Cwand o 05 bl gy (o
iz ey e (g

4, o8k I u}‘)} (>

?wlw—)ou Swiledg il 43 42> 3390 30 &yHle plas’ — FA
Lol Sl Pl el e OLLS 5 gl (]
Sl Gl ol )0 (e G 033, sl sl e (o
e I, e e L S a42lse e (2
20,5 oo ol g s alS awl b oal aF 958 WluS 5 Bds 5l (o

4z )3 Fr dgly (0gas Ll ar Comud Wiy Blw p2 45 (Guiugls ©ygeo s wigy Vore (359 b (6o (e g 0 =T
09050 0519 (2955 4z Glw o 42 0400
Yeoo (o Veoo (z YO (o O (&

Tl oo 33 9,lg0 31 Sewolus oaidd (LG (il cdo Glojlw Safe — T —score jlade a5 90 o = F¢
Sgd oo i (38 Jlade b o 85,1 (I
3, g cdle 4 bl T 35, (o
B 4 S Gl Cmdg b S (2
J 4 G gl Sty 05 e O

Yo (o 0 (z YO (& YY (Ll

abs sl las ol yo b ail ool &z dsl cyeo) Conglio yiSI0> g cbilis ol 5 5908 b (glodidS & pas ,51 — FY

(k=3.5) Togus joud
0.28 (s 017 ¢ 0.56 (& 0.42 (I

fogs oolituw! glabizd oled b (igals — (g Edgm Sl (b 325 Lo miblo j Suolus yo — FY
S S slas (Wl
Gr2sy oyl (o
S ($) S slagile (g
0,5 ool (o
Sl jaiz o £ 5l oS Gos LB goi T ;0 ol sls] (s (5,10 93s5 (HIV) jlxo et iSTa> —FF
Y G ¥ (z N YE (il

FUSS (o0 (6 35 ol ot 50 (85931 (yod S50 31 5 (slaady 35 51 Sowlas — FO
St e (o et (7 Lid lpabl sba,ed (o lacs'Y i) (!
Al il o5 YO ol g Jozi B (59 55105 9wl O JouSS oo S (o] joiS B 4 g0 0 —FF

Cogs wblgs (F iy 9905 (2 lmle JowsS w01 b 19 (o0 45 651 (439
10 @ 7.5 (z 5 (v 2.5




Voo Jlo Sl > Cudilag (owigo s )| (ol )8 (39031

flwl Cdg wiz ol 5Ly ST cogb jo g s G Joro g atns glalad jo —FV
G o (z Ve (o YY- (W

feaw! 3L A-40 g9 31 39 3o Lab! JamaS duc Wi 290 g8 Vor Coluo 4 o5, SO 5l = FA
J=B a0l 1Y &8 1 g Cowl sl Frooor Jlo O Job 50 Wil 655 Oleln JS g 0,18 5,15 Yoo e85 b S = FA
fowl iz C8 3l (pl Gl g9 T 55 Sl 00,5 o 1) el
S A F (o Y

Sl 2oy0 g3y Wgy Wz I S g ls )b Joxi bl = O

Voo (o YO (¢ Yo (o O (&
3,105 (S 35 Jolge 31 Sawolas™ 49 S50 (6308 alo SO (Job bludl jlado  — 0)
alo gl Jobo (]

o sboo yurs (o
alo Job bl oo (z
dhe oy plo)S by (o
g i) 0Ol Al 8 lg Bl pil 42> )3 VO U g o0l el b 9 92 51 az )0 FO aglj b (595 99y = OF

VAN® Y (@ oo Y (il

Fans! quutmo oz 529005 0 )30 30 4y 3 IS Wil 4id 5 518 T 550 9 (1S (s ez ST yrdio AT Sy 0 - OY
i s (@ e S o e s (i
Y=-BE2H15t & ygio dmy 3] S yo Al 451 .00 s0 by YU B yb 4y W3 slinsly 40 S Lyl yo glalgls — OF
¢l 4wl 59 yo i olS ddgl et s 03101 ls
7o fo (z Y (o VO (&

Ao oan 4l F g9l o0 Oy b 4 gy 1 Slatel j0 Al o o ¥ cas o b ploiid Lo S (YL 5l (ounar =00
femw! yio diz losslw gl )l .oy o0 o0 )
VRS A (z YA (o A (I

T2 gl Cowd a3 1y Cadybs oy ity &5 iy o 1 digSa |y aline (455 b = 0F
Silse 53 Lz 2 (S
Sloe B ez 2 (@
Sy S o)l 9o b Jlge 35 50 (2
Sl ooz b e 3B a0

SV IN/(c/m)(S) (z IN/(c/s)(m) (< oo VT (Al




Voo Jlo Sl > Cudilag (owigo s )| (ol )8 (39031

Sl (g9 gud Sz yio 4x10 7 alold 4y ygigy 90 ARSI Ggymi Sy = OA
1 —8.99 x 10° N.m?/c?
477.'80

e=1.602 x 10°%°

YA (o ' (2 YA (o Y¥ (il

(S ST W) ‘;.’,S.ll sblw, o ) .>)|9.o 3 Solas” =04
sl (o S (2 P gamlin (& 5> 555 (Al

TS o0 mogi | uittio OLLl b 033 SU e o gy OV olro 3l Swlas” £
x—xo = Vpt +%(at2) (I
V2=Vo2+2 a (X-Xo) (o
1
x_xOZE(V‘l‘Vo)t (C
plaSme (o

fewl Wlg Wz Cwoglin (B pan lgd coawl (99500 2A diwgm (b 12 b ool Ve Caoglin SO = F)
fe o (z Yo (o Ve (!

?09.&‘50 ﬁ‘ﬁ.ﬁq&ﬂ 99&3 0,99 ‘w.uf ﬁ‘ﬁf |) 6|o~>l.w SJJ Jg.b ;‘ =7y
4 (s 2 ¢ 1.2 (v 2ol

Tl g 9yl wiz 51 oS jludes pd o o (y9igd (55551 - 7Y
Y e b (z Yoo Yo (al

oleos 510,10 T ol (loj b ool (Slwgi <8 1> 9 Conl (55T K (5 i 6 b (6538 5IM 2 & slaizy — #F
Tl g3 ai38 S lugi Cglid oloj e iz gl 2K o pd b (508 4 02

Alygs sl (z N # (|

g iy sz oof Glhae Lo wigd iy 90 G315 HLid g x> o2 ST - #0
4 2 (¢ 0.5 (o 0.25 (!

Tlawl 0old plais| dgs w |y dusod Ky slod (9 YL p ) yo8 b plas 8
e (0 355 (& <l (@ o5 ()

S5 ymadS il y o0 Sl pxa 50 ;00 b g ol HLS Ho HLsS T1 glos 4 To glos 311y JolS 55 Jgo 9 —FYV
Sybse sty gl Lad 4 (Gl

S| o ol > 5 (z

394 0 @ o (595 3 (1iow 8,5 )18 o go Jale ax —FA
oodeedsyl B (o &S N (z e iiS (¢ o> o, (Al




Voo Jlo

Sl > Cullag (gwigo )l gl S ¢y305

fogui o0 Igi (Sloj az 40 eoliws!| Z oo

Dyl piiie pb Sz B )0 L) SG 0 (ulS,8 o0 5 aels oo zee 90 (SBg (LI

Dg piiine lwl) SO o aliee gloyuilS 3 L aisls w2 zoe 90 S8y (&

Ngd piiie pb S I 50 LSy Gla Wil B L g ilise slaaslo b zge g0 By (2
g piiie pb Sz B 0 g cilitee bl o LSy iS5 L g calisie slaaiels b zge g0 (3 (0

~ 54

10,5 wlgd pudi yljwo 4z a4 et Aol SO )0 Wguo Wul ()30 « Dguo (ylgd (yals plp 90 Wijguo jo Ve

Y (G

R_(-v1 ¢

rerr-Vn 6

X X
Xxe —e +¢ (

Hl Cand e g - 2l 0 g adld ol g(x) =

Az ¥ (o Y (l

gs'bl?.)

...... lss x=C yof aliolTF(c) <+ gf'(c)=- ,5I
Dyl ro50 oSl alads SO (]
3,10 Bllas oy Sle alals S (o
D08 rdge pewine abhitl S (7
Syl Bllas pewis adadi SO (0
feawl plas f(x) = vsin(rx + 1) -1 &b o 9 9 aald
sz[fv,\],Df:R (&l
R,=(-v),D, =R (o
R, =[-v01.D, =8" (¢
R, =(-¥,D, =R (

Hl Camdjle F(X) = Ln(x = 7))+ &l 00 g ald
R, =(,+»),D, =[r,+0) (&
R, =[,+»),D, =[t,+0) (o
R, =(-»,+0),D, = (v,+») (g

R, =(-w,+x),D, =[r,+») (

1yl G jle Tog(x) &b awls g(x):;— 9 f(x)=x+1 S5
R0 ¢ Ro-v) o R[]

9 f(x) = S
X =\ X =\

R,, =0} 3D, =5 (&
R, =0} 9D, =R-{} (o
R,,=R-{}sD =8 (¢

R =R 9D, =0,+0) (

flaw!l alold plas ;o X Hlado bl (x +¥) < v )51

(—v—\/v_,—r+\/v_) (z (—\”—\/V_,\”+\/Y_) (& (r—\/v_,v+\/v_) (<l

¢l ,o‘dS .[xexdx Jol>

X

X e (& e—+c(;b.l|

X
Xe +¢ (z -
X

=¥\

- VY

AN

A

N

=Y

=Yy




oo Jlo Sl o> Clilug (qwhigo

jxr+\v, X >\

Sl oIS 1im F(x) @ be Jools il f(x) = S
x>0 lax"+v, x <)
3,15 3¢9 (o Wz A (o VY (&
1y ol ol an.—M &b o> ladie

\ \

( (z
s VAR

SIS © (¢
:

Y X

° (o N

X—> ®©

b Q.w‘;.g‘ﬁ lim ™ Oyle ol
X+ valx

Y (o V(!

Tlaml plas (Cawl diiwguy T0g(X) &b as x polio dod .ou 0 s jo 1y g(x) = X+ 9 F(X) =/x+) &l
(v,+0) (o [-v,+») (z [V, +%) (o (=1, +0) (&

flawl plas’ y = cos(sin" rx) ©,le G

ST wubly aisls o> aladi y» 4o [a,b]

—#sin(vx)cos(¥x)sin(sin’ vx) (&
—vsin(vx)cos(w‘x)cos(sinvvx) (o
fvsin(vx)cos(vx)sin(sinvvx) (E

—fsin(vx)cos(vx)cos(sinvvx) (©

abold p 2l 90 @ pdl pl> g £ gomo 51

Syle o [a,b] 5 &l g0 5l (SO Ll (&

Aylsas[a,b] p albgo o LI (o

sl aslas o [a, b] p plasine s (7
A5k asles as el e &b g0 3 o ks (o

fal yada lim o Lol>
X— X
+oo (o -\ (z \ (o ° (&l
X+a x=2=°
QC«M" ,e‘..\fa)b.ﬁ.o u-\az’l-f M,ﬁ')ﬁaﬂ)af 9 f(X) = sin X )f‘
Y X < °
&
G V@& V(< o (Al
:).‘ . ")quc f(X) _ esln(vx) &l: 000 &
v cos(rx) e ™) (s vsin(rx)e’ (™ (z vcos(rx).e”" ™) (& rsin(rx).e®®™) (Ll
\ (xH)T
b fo) = —=e 7 b il dall Wlgi oo 4435 plus
s
Jrov 6 e (e oo V(!
d
Fasl plaS [ & ls ol
(¥ +sin x)’
\ ¥ )
LA e iC (o sc ol
f + sin X f + sin x f + sin X \+sin X

=-YA

A

-A

=AY

- AY

- A¥

- AD

- A7

- AY

- AA




Voo Jlo Sl > Cudilag (owigo s )| (ol )8 (39031

:Lgo.wl).ﬂ).gf'(l) Hlado b f(x) = [x]sinx 51
Y
;— S Y (z ° (e V(&
Canl oIS () = 2 e Jale cile
y=x-v (o y=x (g y=x-) (o y=x-v (&

WS o0 g G aS Ll B ge e S (2
S oo Bpan Gy aS Sl (B Ju SO O
Clmn Cad )b (gl yg STl Slai g ouds Gl (sla g sl olawi C103 (yge o
S Zamo duddllo y 10 (135 (yguanljuud 3590 HO Ay 35 plas
s2p? (s sp® (¢ sp? (w sp (!
Ta3510 Shrd ©is cmmblao Gloww jo p ) plua! 31 Sowolas
bl plazl (60 bl g slo! (2 oblinals alonl (0 eabliseg b plo! (Ll

fooml 55 (598 Cadg Sl sl plas
So,ls awsl (o Se b awl (7 Sl sl (o S i Sl (1

199550 )1 41 (Si) (yoSabaw ,o P(POSItiVE) ¢g5 (GUlwly o dntd (5ly yuaie plos
P N (z C (v B (!
Sl & ygu0 plaS 43 (2774 LW) il y3T a¥ S9! il
5525p®5d® (.l
5525p®5d*6s? (o
5s25p%6s26p*  (
5s25p®5d'6s%6p® (o
(ksp=1.5 x107)¢cuu! iz Olgw o 0.0IM Jelxo 0 BaSO4 5wy Il
5x1072 (o 3x108 (- 1.5 x10° (& 1.5 x107 (!
Vo uld gl cdill) Sowl p3¥ 5 s vl 0.2 M Jodoxo 250 M a1y Ludé o5 piionnl o )5 Lz
(ML}‘S& o 4o
YIV (o 1Y (z f10 (o Yo (L
(d: asiols 50 Wlxauo aold) Tuil oo Sy Aol 390 plas
niA = d?sinf (s A = nd%sind z nd = 2dsinf (o A = n2dsinf (W

- A

_

&

ot
=)

-4y

-ar

_af

YA

_a5

-4y

-aA

~4

— \00




Voo Jlo Sl > Cudilag (owigo s )| (ol )8 (39031

TS (o0 Gwe 55k sl 9590 53 15 8)lg0 I Solas™ -3+
] Lcaw.‘{‘ Q)Lﬁ.’;.al.i 9 (G dw ngi” (!
| L(br(,.’{\ u)Lo...o 9 (G dw ngi” (o
el gl 555 s w558 (2
el g3l 51 Bolai 5 gom aw 661 (o
QW ng.’u pH 9 Cow! )»\.O.‘> )‘)’9.0 > g H* O chle (<HCL )‘ 0.2M JQJ.’LO J° =Y
0.7 402 1,01 (¢ 745107 (& 0.7 4107 (!

OWIPIETIPRURON I PYE7) CUSRTTC PRV PR KE T g

939500 ) paie pluS oauilygl 51U Cigigul gilwlas o —1+F

posioh (o e (& 59,02 (< sl (&
Mg o[+¥ dgm dguzmo yid (oo VO o )9l g dl Jolomo yid (hio YO JolS (5l (S5 (sl a5 yg0 p0 =00
el Y g0 wo sl Cdale (09l solawl
5x 102 (s 0.04 0.02 (& 0.01 (!

sl 39 0,8 Ol i Jgo wizr wudallo 8 Jgo 3o slil @ g STy dijlge o = )7
o

I
AgNO,+H -C-H+NaOH - Ag+CO,+H,0 +NaNO,

4 ¢ 3 (¢ 2 (« 1 (al
fal 4y 35 plas’ JoSlo Jga 8 sl CaHsN2O oo (0,265 Jgo 8 9 13F il (bl (JoSho (339 =14V
CsH10NsO2 (o CsH26N4O (z CsH24N302 (o CeH18N4O3 (!
(Mw AgNO3 : 170 9/mot) €318 5953 AGNO3 Jgo wix AGQNO3 0.6 M Jglono 51 yid (Lo 25 53 —1+A
0.015 (o 0.15 (¢ 15 (o 15 (!
S ) KSP 89 o0 Jo O yid 5 55 7.8 X 10° Mol yludie 43 (Ag2CrO4) wilog,S o 45 25°C slos jo =144
1.9x 10" 6.8 x 1010 (» 1.56 x 10 (o 7.8 x107° (i
Tl 853 a0 35 plaS 50 (935 ygmmwldunS T oo V).
ﬁ ﬁ Wi ﬁ
HC—C—H | HO—C—OH (, OH—C—C—OH (,, H—C—OH (.l
el Sl
Taudl oo Gl albdls o33 W1 50 o) GSladl glalas I SCwlas™ 1Y)
Violence (o Mistake (z Lapse (o Slip (W
DS jolxi 0,8 63len g S Tas wusyo . S le G5! G pan (il el A Clads SO 0 =Y
70-80 (s 50-60 (z 10-20 (o 30-40 (!

A




Voo Jlo Sl > Cudilag (owigo s )| (ol )8 (39031

S oo 4y 35 plas’ Y
Ll (Bgye - b8 slog lom 615 oy (Sblagy PS5 s (A
gl emie G5 b b gl @il o Cute Glele e 18 (0
ol 330l8 s oy yo bl o L oy Dlgm WS Lol Jule (7
A Jowwbie 6,5 el gl I F0lae Lol 3l (o

09 50 g luil S 59d9s 8 b S5 g w5l (MM O liliw] S ) 35lg0 | Solas’ NV
(PWC) S50 515 plosil Lo (il
U el e B Lo sl (o
oS ey (Z
das Spstleged (o
S 0= 0=y jlxo a> g Wil o, F 9l 28(L) WS oo Wiy 038 45 39 oyl we 5T (1991)NIOSH woleo jo =110
Sl iz (6 305 commsl &2 Sl K zebans sy 5915 (RWL)
.0)‘..\.3 Sg>g MT ).la.‘> (;&”

=3l g, 3l Seelas (g 80 (LS )1 5o (Mae - (SUSwl gla o)l o g )U yrwe (L5 6l = WVF
fCaw! cawlico
s azis g RULA (il
o 42k 3 ROSA (0
50,8 asliiwy s RULA (£
tr slerblio sROSA - (o

foguer Jloel Gl b cawd b > 35 b5l sy 51 Saslus o =Y
OWAS (s RULA (¢ REBA (< QEC (i

PaS oo (b 33 oelokzl - Silgy g0 Jolge 15158 Go5Il (m 55 Whodgms ¢ (50959551 9,50 Jpol b allas — V1A
¢ Cawl 5.§J|
sl gl (0 gbue g pble el (7 el o5 (o Sl Sz (&

fewl 32 plaS (lojlw (> lhb 4135 p3b ccloinl— S8 Jole o5 i =14
Lo (o sl (z Sy9lod (o oS s (!

ol 30 Slawil Glhas Jlois! g yilaw] 5108 50y (g el @9 b 31 wp olliws S gL ,F J yiS pudeid = 1Ye
T yoS
5y 6,5 oS (il
oslail abewg 4y ()15 50, (o
355 o 5l eolizul b 63850, (2
Al e @b 5l NS5, (o

\Y




Voo Jlo Sl > Cudilag (owigo s )| (ol )8 (39031

o3s Ob)
B 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). Base your answers
on the information given in the passage only.

Passage 1

If you have ever struggled to fall or stay asleep, you probably have heard all the standard sleep-hygiene
advice: Stick to the same sleep and wake times, establish a bedtime routine, create a relaxing sleep
environment, and avoid caffeine in the afternoon. It turns out that the last bit might not be as much of a
problem as other evening habits. In a study of 785 African American adults with no history of sleep issues,
45 percent reported drinking coffee, tea, or soda within four hours of bedtime at least once in the course of a
week. (African Americans have been underrepresented in sleep studies but are more likely to experience
sleep problems and associated health issues.) Data from wristwatch sensors showed that the caffeine had no
significant effect on how well or how long they slept. However, drinking alcohol or using nicotine before bed
reduced the participants’ sleep efficiency, meaning that the percentage of time they spent in bed actually
sleeping was lower. With nicotine use, people also woke up more often in the middle of the night, perhaps
because they were experiencing withdrawal symptoms. The participants who reported symptoms of insomnia
during the study were more likely to have used nicotine before bed, which made their insomnia worse,
robbing them of more than 40 minutes of sleep. Nicotine use before bed was also associated with symptoms
of depression and anxiety, while alcohol and caffeine use were linked to chronic stress.

121_ The writer of this passage emphasizes that ......... .

a) nicotine and alcohol are worse than caffeine for sleep

b) nicotine is commonly used before bed to prevent depression

c) African Americans are less likely to experience sleep problems
d) African Americans with sleep problems consume more caffeine

122_ Using nicotine before bed causes all of the following, EXCEPT ....... .

a) shorter sleep time
b) stress

C) anxiety

d) insomnia

123_ Which of the following statements is TRUE according to the passage?

a) A sample of adult African Americans are studied in sleep research.

b) Subjects more likely to use caffeine had sleep problems.

c) Sleep efficiency has nothing to do with consumption of nicotine or alcohol.
d) African Americans are more likely to consume nicotine before bed.

124_ According to the passage, caffeine has no major effecton ......... :

a) insomnia

b) sleep problems

¢) the duration of sleep

d) the quality and quantity of sleep

125_ For falling or staying asleep ................ is NOT necessarily a hygiene advice.

a) having fixed sleep and wake times

b) creating a bedtime routine

¢) providing a relaxing sleep environment
d) avoiding caffeine in the afternoon
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Passage 2

There is considerable evidence to suggest that nurses may experience dissatisfaction with the working
environment in hospitals, with poor work environments impacting negatively on the delivery of clinical care
and patient outcomes. In seeking to understand this dissatisfaction, work engagement among nurses and other
health professionals has been explored from the perspective of burnout and emotional exhaustion with work
engagement conceptualized as a positive emotional state in which employees are emotionally connected to
the work roles. While such studies have examined engagement with work from an emotional perspective,
engagement can also be understood as a broader concept that includes an employee’s relationship with their
professional role and the broader organization. This broader view on employee engagement ties in with the
concept of organizational citizenship behavior, which captures flexible behaviors that are not formally
rewarded within the organization that help others, or are displays of organizational loyalty or civic virtue.

126~ Nurses’ dissatisfaction may influence the ......... in clinical environments.

a) nurses’ role compared to other citizens
b) quality of healthcare delivery

c) research studies performed

d) employers’ exhaustion and approach

127_- In response to dissatisfaction among nurses, ......... .

a) their roles have become flexible in hospitals
b) they have not been awarded as citizens

c) they have not been trusted by other employees
d) their engagement has been investigated

128_ The studies indicated in this text mainly dealt with ......... :

a) emotional aspect of the issue

b) organizational aspect of the issue
c) citizenship behavior in hospitals
d) professional behavior in hospitals

129_ The employees’ relationship with their professional role and organization can be referred to

a) citizenship behavior
b) clinical care

c) work engagement

d) organizational loyalty

130~ The organizational citizenship behavior ......... .

a) can indicate if the employee is faithful to the organization
b) displays the employee’s connection to the organization
¢) is an obstacle to the employee’s satisfaction

d) isaconcept opposed in its broader view
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Passage 3

Micronutrients are vitamins and minerals needed by the body in very small amounts. However, their impact
on the body’s health is critical, and deficiency in any of them can cause severe and even life-threatening
conditions. They perform a range of functions, including enabling the body to produce enzymes, hormones,
and other substances needed for normal growth and development. Deficiencies in iron, vitamin A, and iodine
are the most common around the world, particularly in children and pregnant women. Low-income and
middle-income countries bear the disproportionate burden of micronutrient deficiencies.

Micronutrient deficiencies can cause visible and dangerous health conditions, but they can also lead to less
clinically notable reductions in energy level, overall capacity, and mental clarity. The latter can lead to
reduced educational outcomes and reduced work productivity.

Many of these deficiencies are preventable through nutrition education and consumption of a healthy diet
containing diverse foods, as well as food fortification and supplementation, where needed. These programs
have made great strides in reducing micronutrient deficiencies in recent decades, but more efforts are needed.

131_ Micronutrients are of special significance for the proper functioning of the body regardless of
their ......... amount.
a) slight
b) significant
c) considerable
d) enormous

132_ The writer of this passage ......... a link between the micronutrient deficiencies and mental clarity.

a) rejects
b) considers
c) doubts
d) opposes

133- The expression the latter in the second paragraph refers to one’s lowered ......... .

a) mental clarity

b) total energy level of the body
¢) overall body capacity

d) work productivity

134_ Itis inferred from the passage that the programs discussed in the last paragraph ......... :

a) have solely revolved around education in recent decades
b) have failed to reduce micronutrient deficiencies

c) still require further modifications to succeed

d) exclusively rely on food fortification

135_ The author concludes the passage by ......... to control complications caused by micronutrient
deficiencies.

a) listing the risk factors

b) calling for further attempts

¢) suggesting food supplementation

d) highlighting the preventable conditions
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Passage 4

The relative importance of the etiological factors in obesity is controversial. Contrary to the popular belief,
most overweight people eat no more than average (though of course they have taken in more calories than
they need). This emphasizes the importance of the individual susceptibility. Overnutrition often begins in
infancy with the use of overconcentrated milk formulae laced with sugar and with too early introduction of
solid foods, especially cereals. A taste for sweet, refined foods is encouraged through childhood, and may be
set for life. Poorer people eat more refined foods and less fresh ones than those who are better off. Physical
exercise contributes relatively little to overall energy output. Despite its popular acceptance, the theory that
lack of exercise causes obesity lacks evidence. Psychosocial factors can be important — in different cultures
and in different levels of society, obesity is admired, tolerated, shunned or feared. Mass circulation
magazines are also very influential in this regard.

136- According to the text, the primary cause of obesity is ......... .

a) overnutrition

b) individual liability

c) psychological factors
d) lack of physical activity

137- It can be implied from the passage that ......... .

a) the more one eats, the more he/she is liable to obesity

b) parents must avoid giving sugary foods to their children

c) solid foods, especially cereals, are the main cause of obesity
d) obesity can begin from the childhood period

138_ It is implied from the information in the paragraph that the foods taken by the rich people ........ .

a) are less likely to cause obesity

b) are full of junk particles

c) fail to support intense physical activity
d) provide better psychosocial support

139_ The text implies that ......... .

a) etiological factors affect all individuals quite similarly

b) any individual is susceptible to obesity if he/she eats more
c) the main cause of obesity varies for different people

d) obese people are unable to prevent the condition they are in

140- The author ......... the theory that overnutrition and lack of physical activity are the main causes

of obesity.

a) puts doubt on

b) partly agrees with

C) provides evidence for
d) clearly opposes
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B Part two: Vocabulary
Directions: Complete the following sentences by choosing the best answer.

141 Painkillers are effective in reducing pain, but they should be used ......... since they can have
serious side effects if taken in a large amount.
a) profusely b) hypothetically c) abundantly d) sparingly
142_ Even today, some traditional remedies continue to ......... despite their inefficiency.
a) cease b) decline c) collapse d) persist
143_ People have witnessed a/an ......... the approval of COVID-19 vaccine, due to the possible
unexpected harmful consequences.
a) enthusiasm about b) dispute about C) appreciation of d) compliance with

144_ The spread of the infection was so great that a large number of children in that region were

......... rapidly
a) afflicted b) strengthened c) safeguarded d) protected
145_ It is believed that not all cancer cells are equally ......... ; most can be neutralized with radiation
or chemotherapy.
a) benign b) aggressive c) innocent d) inoffensive
146 Our lives have changed a lot with the ......... of new technologies such as the Internet.
a) departure b) hindrance C) erosion d) advent
147_ The nurse was blamed for her ......... attention to the patients under her care.
a) scant b) sufficient c) comprehensive d) abundant
148_ The scientist carried out a/an ......... study requiring huge work to explore the origin of the
infection.
a) superficial b) extensive c) insignificant d) trivial
149_ A nurse should ......... safety rules when managing patients in emergency rooms.
a) abort b) abandon c) adhereto d) addictto

150- Health providers agree that hand hygiene is one of the most important control procedures to

......... the spread of infection.
a) initiate b) elevate c) boost d) decline
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151—~ The patient’s conditions severely ......... despite the intake of medications he received.
a) improved b) deteriorated c) perceived d) promoted
152_ Center for Disease Control is intensively working to see whether the vaccine is ......... enough in
order to begin the mass vaccination.
a) efficacious b) hazardous c) susceptible d) adverse
153~ Our world today suffers from a wide range of .......... between the rich and the poor in nearly all
nations.
a) distillation b) equality c) disparity d) fairness
154_ One of the features of e-learning is to enhance the ......... of learners by providing them with more
control over their own learning.
a) imitation b) autonomy c) limitation d) suppression
155 A midwife is expected to ......... a complete pregnancy history of the mother, including the
number of miscarriages and infant deaths.
a) elicit b) eliminate c) avoid d) hinder
156~ The company ......... its low-quality products regardless of their probable side effects.
a) integrated b) eliminated c) estimated d) propagated
157_ Theideaof ......... our lives may not be so appealing if we feel miserable and isolated.
a) prolonging b) transcribing c) conferring d) integrating

158_ The expansion of hazardous industries which are dependent on natural resources, like mining,
has considerably increased ......... .

a) stability b) morbidity c) longevity d) conformity
159_ The speed of the ......... of the news in social networks is astonishing; it is accessible for everybody
in a few seconds.
a) differentiation b) transcription c) dissemination d) recommendation
160— The exam condition was quite ......... as there was a lot of noise from the heavy traffic outside.
a) forthcoming b) illuminating C) promising d) distracting
ATy
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