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. bkg Qum@memenr el 50 wu Hewlayenr w GQummefsr Cousld HFHsLD

. @m Qurpl send @By GryHHey MHeuHmed DemL WD
50kg Qummerilent Geusiomeng 5 kg GQum@pellen GoussHavid gniguig

B B

7332Ge eteiiugl Gyiwefl  (pEVBSHH6N HIUID algaIDTG. @elaianeiler &STeuiubd  LGTT&H5H60r,
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SI606V.
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kg / m3 o_ami(h/ B606m6V
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111. X , Y eumwn GerzpBeons Gsriiysmmiw o ulflwed Gewmur®  @yemienL
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(C)  welseien Heiays @iy (BMI) senlssiiuGoig Neiaipd FO6HTLITL Q60T @GLD.
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111. D aremis @MW L BB Gurgemen GQsmLmilsd sflwmen STomend ehHsH b6
61&l ?

1v. BT (B  (HIQLOBHB6IT Gumgemen GHTLMIL OsTLTFFwmen (PTG DMHNHH

&ML (ho el 615 ?

(D) &6 syul (Bemengl eurGenmed Semevauflengomeilen GUMIDTEBRIGET S GHLD.
100MHZ —> A gefluginy
80 MHZ ——> B gsiilugiiy
88 MHZ > C gefugiy

1. SNl UL IQRILS D60 6VH6HeT 616U L&D 7
11. 88 MHz sisoiuens Hz s0ps?
111 GuBev Syul (HemeneuDmIeT HHD DMEVBNMD QBTEMIL @eMUFLIL 61HIUTEHWD 7

02. (A) &6 sT LUl mliiugl welgeier FOuT (hd GCHT@GHHe S L enioli] sufluLd SL@I0.

P Q +—— R
v | f‘ S
@,&JITGUD"IGG}I_ > a > b > (y_)f;mé]gj (51 al
i T
Y
d [ &BID +—€ < fm @L6Oei 616HAW I_I@;)QSI‘!lr

P,Q,R,S, T aietiuent &yliysemnensd SHHID SIemIOLILSEMT(GHID.

1. 2 _ewiays SmeoeuTulled o ewie uUwewid GFUW 2 oD GuisssHHe GULenT
D s e S e e e B e T e s

11. R ei6iiug myed 6166Immed S 616G WITHT@GIDT eooeeoeeeeeme oo eeeee e eeess s eeeaee e

111. b 60 2 _ewieled gmuBd GsTwent WTHOW wrg ?
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(B) &6 HTUL (HETTEN SIMISBISH6TH 2 (hOUTHBHHNEGH AHH6en6] UkiGeI] GFuujd

B MIPWIRIHMETSH H(HD.

SIRISHLD SlemLpulld

HTaIy o F&

GLD HWF

fml @L6v

wefls GHmed

(@) X pmgulsim ne fm BresHaiem GFeosvid USTTSSBISET UL HHO ST LU (heiTengl. Y

6T6UILIG| [BIT6ILOM (FHLD.

wfluwamr

L SFen
&6EHHCHTH |
BT

L A I T T oy

11. aCrradunoren  @meufled Y 60  QGFeveud usTTHSEIGTN OQFMe] TMTSH
USTTHBHHMSBI GUWIfl(Hb.

111. HmBrasHHe0 angsl Led Gawmum’iged FHUBL uGdH wrg ?

(D) o U saaumgsden Gurs SiFswomen amulbsen 2 1| GFe0enidlement.

1; o L &aumg ealeuied siFHsomen GFphleneus Gsmeni auru] o1& 7
11. Geaueiaours auemMuled oiFswmen GFmMenald GoTewiL auTu| 61g 7
111 minguiyedeniein Ganle] WOTHMOEMNL WIS gl QITU|HSBET 6Tenel 7



20 o: =

X @ Lmasev | HCI Zn

Y 2 Geumasb HCl sudleud

A, B, C aietiug @dFlmen, smusiGyml engl (5, MSIFT 6Umu] SWmilHs LB

or&iflsenm@LD.
1. Brrmemen (HTUNH6MED 2 6WILTEGHID UTU|HH6IT (LPenMBLL
A e
B s
C e
11. B Gxmenimid eumujemen Grsflds smigul Siewiolemnu  @GOIHGID 611DHNS  HHb.
111 X gpootd STELUBD USTTHHHANE QUUIT WITEHI T oo oo oo seee e
v. C uled sugpd surujemeu Geusions Geueileuyd GEFuiul Snigul (pemm Wl ?

(B) AB.C semggevseilsy o (i) (NaCl) 502 aisd smyssul L alsd i Laienemiuiled

STLL LI (HeTeng).
uweiru(ho 2 iy A seyFeden B sanyaedev C sanyFadled
HMIHS 6T 6] HMIHS 6T 6] BMIHDH D6T6
2g 0.1g 1.8g Og
1 NaCl ofsenalsd Senyujld HemTFed 6% 7
ii. @pbs ufiGsrgmeauilsy  GauluBlmey OFeaTHE GCFaISHHID STFaN wWrg 2
111 @de0 Brres STEMULS Snigwl Hyeud g ?



1v. A AreusFHed NaCl sengdmen wimg ?

(@) e gaLgHev HCl, NaOH esiiuen  sFwenmen oene  SH60MUSNESH — ANQHSHH60

GULPTRISLIL (HETT6 Sl
L @miE wrawall GUp Gubmis G&STaTNS Fnlgul SIAISTEID Q6N H(HE.
11 @eueip usTTHSBRIBMEN GUOMIS GCBHTETENS Fnigul SIOUSTED QUM 6TILPSHIH.

111 HCI, NaCl g@emiufleomen QramuenisbatosssSHe QEmTmFoaum’ enl 61(1HIs.

(D) sTHF emLulled @D (pemet GueneTuiesT w0 UL 6NG  LDTEOIIAIGHT  DIGUHT60THSHT 601
SIGH (1pemete)] Heienio MM BFTemeu etent SpAMWIT Fnpleom.

1. prissT SPhs Caim (pemete] imm CFienaienulds GOIIIHS.

11. Bilenmed @D ememuwl HIPeT SIBMM (LPIQUITEHI.

111 @HNMHBTET BTTEIHMS Fi(HEHDBIOND BH(HD.

04. (A)

@m GumrmeT euefuied , X HyousHed, Y HroubdHed ondippbsieinen GuUTH DiHeot sumdiiy

STLLLIL (HeTeng).

L X )Y elgdwungomen erndly HoLsAHns. @50 OOFvaurdHEdH OCFaibsid
UTHTHHSHle @Quisdu] wimg ?

11 X usnsHssHe yGwrdessubd Guweensiiy wrgl ?



111 X o0 FHyeond mgiuiul Bemengl.. GQur@penen  SUOPSHHID Gurgl  eTeleueTe] BT
QeuafCumidma ? (Bflest oILiHd - 1000kgm™)

(B) alehepmer LML HFHev UWNTUHHHS Fnlgul SLGHH GsTLTuTenm  ufBGanHemen OeTIHDHMI
UL SHH60 ST L UL (H6T6nl.

BL5H QIND

e a GFiny
b
v AEE i)
d
'X e GFiny

P Q
1 XY gLsH absrsd sLSHmul maib@ Burkh Hear@olp 10s0 LysTFors
GITIID T s e R B T R A T e
11. sFsme] Ganiug FésHomw o _Pusd Goun Geuemi(Bld eleflell LWATLHSHS Fnlgul
HLHH alensd wrgl ?
11i. @UufGasrgsemenuied @eaiGaumm WO @ensoilsr Gursid @sen Nysrsd
GaumubAmH. DABHBTEN 1NTHT6  HTT600ILD
11 5 OSSO
v. a auemd HLHH @uemwien.  LwWaLBSHH WerGop Uysrsons siflwug  Geuiub

(Wpemmenul ST (K66 LI SHH6D auenIhHl ST (HH.

(@) welsGemmmeusst S00N almasnw 10M 2 wWrsSHNHESG goHi meausHGH alHD ST L

UL (H6iTeT &
)
A
10m SO00N mlenm
v



11. ST LUl (heienm Hewllenal wallgen HH@G BLHH0 emeub@EGHd Gurgl SGUTeTsd

GamAnuBL NHSH FHHMUI HemiloHs.
111 Gl &sTiLu'Ls Hoavley walsalar msulsd HmlsHs A6H HewihHeo
BleusHey allp CHIbBBHH.. DH FHUHMmS SmLUDd Burs SiFe GoissHms
saflss. (Ueluliiny SyTu®GssT 10ms ™)

(A) o ulmidseaiensn o HouTH@GWD 2 LM CsT@HHseT Fev HTuLl (Herengl.
a b c
Foprs GsTGH
BILOL &H6VLD LOGUIT
L SIQUILINL & HL_L 6NIOLIENIDS SH(HD LD /UL TRIG6T 6lened 7
1. SIBIBBIGEN6ETH ST (KD LULID /UL BIH6T 6Tenel ?
111 SBIBGS OHTGHBMeNS ST (D ULLD /ULBIGH6T eTewed 7
1v. € BIIDLHSHID  elHeiled STemiUbid UGS wrgh ?
V. GuwBev smlLul (Beten b.c,de ool Blemeoulpba Hoseors Blamed@d GF0MID
RUpmImssS (GHOUIHS.
(B) SimSserlen UTHBIS6TNOT SlgLenl_ulsd GopGsmeitemul L UMGHUT(H @UDBIG
STLL (HET6g.
UTSHID 2_6iTenenel
uTHD 6 | umsLd
uTHd 2 uTHD 4 utTsl 6 | el SiFHsd AN EDY
LDGYTl &5 60T (LpULI6Y Flevrbg Lo eUL 6ML BLFSHIT 15601
Gamif (LPBEMEV 66091 (5 BL6 (LpsiTen],
BHMS
umGuUT(h QUIDHSBWTEIST Die0svd GFwmensWTeST ?



11.

111.

@bs UTGUTLIgeD 2 66N LIFSTen (HMMUTL 6N (GMI(HS.
uUTHmISMeNH HalTHHl el , Camdl opdluanmdSent uleomen @55 G ulevL]
QMM 6T(LDSHIS.

1v. Baler UTGUTLIQeD Weilhent , GHmMPl 6Tt SILMIGD 616VEIGH ol L BISED6TSH
H(HB.
(@) 2 ulgmid 2 1L eaded usLGaIm 6UENBUITET @IFTUINT LSTTHSMBIS6T  SHTe0TLI(H eI 6.

GCFGeuns:, UTsD, HemensGaTme , FHEnHGasma @el (h womid NysGLTsH

SleupmieT FlevaImEGHD .

1.

11.

111.

1v.

GealcevalmS USTTHSBISET  SILBIGHOISH  (Ipemena]  alensuileom  (Lpemenaimm
suemsuileor ?

STUL (herem  BaTemeuseriled SiFHenauTer STEUTHADCHMHMISHET DiL_MBIGHID CINSD
wrgl ?

BuwoBev Hyul’ (heren Gxremeuseiey GuTFemen GumioTeNd MM GFiemel 6% ?

alevmi@ 2 1L eded myedley GaFldsubld GFremel 61%H 7

(D) Simdseienn GFuDHuUTL (hHEH FHH SaUFWIDTGLID.

1.

11.

111.

HeLmIB6Tey FHdH GFOHGHWD angaid wrgl ?

ghd o pusHHUID SmESTND SOUTFSHMDEGH vweuBld Ligsmen  erGUTHsIT
wrgl ?

2 _uflyrislserien 2 _MHuUSHHWITGLD MBS F601 ®106)] SHiyeu a9 660
GeaueMGuHPUBSHBDH. SHyeud wirgh ?

06. (A) BHONHHMED B eVGUBHHINUSN (@ Hleler] HVGHB6T LWSTLHHSUILIB BSOS

11.

SAyeaud Si6T6| GumDTesTLD
uuipd uSSHHID L oot 12

&SIJ 60119 Gegmyg 2

Sign! eLpsD 6.022 x 10

BHHHSH  FTTanISHaie) 32 SGW. SHSHD 6.022 x 107 6TenteniohenamwiTen
SlanisEmen GUD BNSOHHHS GCousmngul HHSHHHET Hewle] wWimH?

U e autu] @ cpelensn Gum HNISCHHHD Geaussingul Hewile] wimg?

( @l Agean srgansdania; — 16 )



(B)

111. (a) BHBHBID ULl  SHEBMOEMLUJID. 6161  @IFTWe  HTHDHEHSH 60
FIOGTUHSHSHU @TFTUIS FIOSTUTL Q6D H(Hb.
(b) GG @I L @yomwen GQFwbum’ ey sShssw 200 g wepaigiors
SrHHsemLWjiomuist GeuaMBuimnd sumu| wrdifluilsr Hemilenen Hps.

S8  HSyuulmliug e/  SwaEisEhEHmLUTT  HoufFd  alensF  HITEUIOTS

2 (HeuTen G&FTemaUT@GLD.

a. b.
|
e C
® Nat H/ \\‘H
H
NaCl
L .o )
C. d.
Cl — QI3
L L
1; GuBev T LUl (Heitenm BFFemeusefey sumuilfler & Lenolenu Gomen GFyenei/

BFTemeusenen (HMHGHID 6TIDHMS H(Hb.

11. gmeusd  augalsy GosmeniL sl Lenwiny ST (D Gxfeneu/ Gayemaumbensn @Ml @EID
SIRHMD BHHS.

111. a>d o sl Lalysseisy Heawno Beneoulled laenans SLSHHID UTSHTHHLD
61517

v. STUUL (H6TTeN  USTIHSBISEN6T  Hovolo,  HIel, 6umTu] 6160 Sigliieni uled
CoumubsHais.

V. UnsHmiunns sremiiubaisl Guom Sriu (hersmaummled 6157

BT LwWeUuhHH Brmalenul GuumGsmenend GFweI(penm ST LI (H6Teng.

11
IIII
IIII
IIII
IIII
IIII
IIII
IIII
11
N, IIII
&
2
Ce
E
&
=.
B
2.
A J
1
1.1
II:
III
III
III
III
III
III
III
\ ..I

25°C 8y 50 kg 100°C ®y Brmed

-1 0-1
C

Bileir Hei1 GQeuliud Gsmeenene] - 4200 Jkg
Bfler opelwumselst Se wenm Geuliuw; - 2.26 x 10° ]
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D) &G

BwBev GFwmMUTL IgsT BlemsumHmeHHenen GMNi({Hs.
50 g Bl Qeauu@emso 25° C @edmba 100° Coueny  wIHMIUSHE GSHneuLITeT
Qeouliis HenlLSHMSD H6vNHEHD.

GupmistsTeareniiubBld Gauliun WG 6aILSNST6T SHIF6IID WITH?

Fev  ApsuBmIGETSHT  @6VHHTET  Blemevwlenioli]  SFULIL (BTNl ST (H6T6m

@OUibHHeT 2 entenowimer pevd GMUiH is06v.

11.

111.

: BBl et
FLP6V SHLD
Thl6M 6VLLINLDLIL]
A 2,1
B 2,8.2
C 2,8
D 2.8,3
F 2,6

SLATHSHO S L aUemEIuTei  pSIDTD  SLOUTHBHOHMS CFJHBH P60 SHMRISHEN 61
@O,

A F op8lu @usmwen srésssHHle0 mBUBLTUIS DiHeT CFFenauuisn @HHTHnD
S5H5.

2 Boumas Quisdl] SiFHHene] STOILBID LPEVSID 61517

07. (A) semteooimly (GmMluiesr (ppialF Sigenul Sewipul GomGsmereniil L GEFwmum(

STLILIL (K66

. — sy @H

D
A,B,C,D @oBs uvwesubsHu GLipm@Gid. A

(sin 19=0.3255 , sin 20 = 0.3420)

1.
11.

111.

AB a8l epeod ST LOUGIS WTg?
seuteoonmly  (GMMuled (ppaFsHEL genul Heniss CHemeuwimen GHTLFenU HHS.
BpT GwBe I @0 PN L GCsTiFewu Gosmevi(h  SHewwiemnmly  (GHmmluTen

(WpMleyFHL IgemUl  SHIT60I5H.
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1v.

pT C > D o @omiBdenw GuUIhsHsDEH SmLIRHH GCFLT(LPHD MU

H(HHEHIOTH H(HH.

(B) seval apmieor @eipdler Gumsl Bmy Gasmi(h uTems aIealBul aITHeNd UWwsND GFUISHHI.

uwent QFTL_SBHH60, Hleimis Gemeunghbs LlsTensnsst en@mTaHs  SHermemiiil L ey, Lleteorny

LDTEIAITHST  @6V@GHaITS  HmISOSTEmNYHBSHMT. Wati(hid THMSHMS HHISSHID Burg

WHIeoT IS G\B T 600TIQ (ThIbSH LOTEITEUTHETT (LP6TIE6IT S SH6ITemiILIL L 60T,

1.

11.

111.

1v.

AITHOID @QUIRIGaISDEG Coemauwimen elenF 66l 2 USTOISHIHSOT  CLPEVLD
Guprnn’ L g 2.

aITHe  @uSESHHIL 6  GsTLgumenr  SG  SFUUL(heTem  F[hSTLILIMGISH6NI60
[HI6N6VEMLDH (ETHEB BT HTT6ITRIBEN6T  H(Hb.

a. wmewiedy NeitBmrsHs Herenmiiul L 6oy,

b. LOTEUOIRN]  G6V(H6UTH STEILILL 60.

C. oUTHMHMS HNSHID GuTsl.

aursamsHs Geuswrell 60 kmh™ eren srewmiul L FHSIILSH;> 2 BLOLBiB6Med
Geaamsaid GCFam SHITD sialalsme]?

eursend 2000 kg SHemilenet QoBmemigl. ST LT APHB6NT 2ms™ ereuflel, eUTEHEIILD
Quimiss GHmeUWITe FIOMHNELLLTH allens ersialsnea]?

“Gnbary  uwenHmsd el GhHHSTT  uwesHer  Gurgkl  erfiliGuTmerlen
alemenGHHMeTT SIHBIOTGHID SHTTEOIHMD 611615 (EHD.

(@) b1 WeGomi Lfler epsvid 15M 2 wWFHHM@GG STemiuGD BISGST uiled BT BriuliuGd

(e STLOUC Beiengyl.  ( yeluliiy oujp@ssd 10ms™)

11.

15m

BoBev &smewilii(Bld BISHOST Quisd BT FEIFDIWLSID iHe0 STeONILIBID FoHH
wirg?

1000kg Bewy GG Gsmiiguisd Myiu GuoriLhéE Fweur@d Gmyb 100
(5 SHHEOTHENT (FHLD.

a. @mig Guor Lmflemmsd GeuuGd Geusmev wimg)?
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b. GurlLflen euey wng?

08. a.

(A) 1.

11.
111.

2. FbHd

11.

111.

(B) 1

g gl b. @60 C. L&Y T & L0610 d. (LDSHEVI(H

BISLD

GuwGev sri’ Mg SelGLHSSD GIHTLTUTET S L MIDLILSHBETT(GLD.
GoeuieTTeneumMed URLDIQUI HEVID/ HEVMBIBET WITem6u?
BISD 2 (HEUTAISHMDE WenlGHelled SHTeuliLBld Hevmisensn GUWIF[HS.

(W& BHHUNHLUTD @emeiHeD eTalaITm HeMIPSHSUILI(HID?.

ghaHWLTE uTFouflul GuisoyseT SLSHBULI(HLD.

BwBev smplul GEFwei(psnm eTaIITH SIENLDHBLILIHLD.

semeudwlwm  Grmuis  smyewiulesr o Awmem  @uieoyy T @eir  ewpsuid

@MldsSIUHLD.

a. oBrrsdHuwiomen BLFleL SmeniiuGd Lpiyflenio Sieniolenls HHb.

b. Tt dpiiyflenio  siewiolienus  Gememi. @ @meuflent Gui  Hmiswnd
Bl GUmID  eTetllelt, SAITHEHHGH @emiuled Gmmuimedl  1T6imen 6w eient
dpiiyflente alSlssHms HmHsd.

wefgefed Gameimid @elmisiolenembs GHTUISET 2 H([HH.

&Glp Flov FHyeumisHen SFLILIL (HeT6M6l.

(a) dLO B (b) smeur ulemLF FTM

(C) @ouilLl  6T6uBT60 600 (d) Slewrm By

L CoGev ST (B6ITeN LUSTTSHSHMBISET 6IaIITH) HeWIPSHSBLILI(HLD?

11. uGHUL STUIFS angliugen cipsvld Caumfis@d uSTIHHID 61517

111 Heomml BROAMBBSH STW Bewyll QUM UWETUHSSIUBID (Wewm  THELWITTED

SN HSLILHLD?

v. smeur  eremiGenniul  11flHCHBITL  sTewIGeTU|D,  BEHD  BHELEMEIWITS

@ HILIBHOTE0 HenLH@HID HEsTenid WITHI?

% SLATHHO L euemenuilest @TeniLmiD SLeUTHBHMBH 6  CLDEVBHMBISH6TT

SITLILIL (K 61T6TT60T.

Li,Be,B,C,N,O,F, 6 Ne
EE——

1.

11.

111.

SibusGMuiermed ST LG  HoFulsdy siFHsflesid @uieoGumeenm
@OIN(Hs.
BwGev S (H6iTeN eLPeLFHMIB6M6T (pev @uiedllel CHTNHMS H(HB.

(IPSHEUTID SINTHSM FoHdH DHBOTH GSTEOI(HETEN CLPEVBID 61517
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