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VG 1 - [Hlewieomissuiluied
ueLBaJey allermdsal

HIGTT6RIBIE B6IT QBT JUTer FFluimen Fnmml 61g1?

DIMANHHID HTBBIHGFUI FUTFHMBHDH ST (BID.

M BHHID  LIBELITE sl 61T G LD.

SDMANHHID ) NBIBIBETEIHGL LIOLILILTEH DB SB6TTEHLD.

SIMHHID UG 60 MBHTFML LISHBHGID HBBen6dH OlBMemTL snauITELD.
DIMIMBHHID (PHBHMHOBHGSF W Q(UOMIBMLOLIMLIS ST (HLD.

DA e

SICFHeN HMU6H LPeVGIDTINMEIUD SFFTWENF FhHemUIUD LWeTIBSHS, Hogh CuTsFememrenu
FHOFUIOISG 6157

1. Nitrosomonas 2. Clostridium

3. Green sulphur bacteria 4. Acetobacter

5. Azotobacter

BITIETRIBS BT DiMeTHH S BIGHeTNeID UFHEHI STWILLIL S HIT6RIOTES MOIFH WTH ?
1. oenalled HiewTewllWeouTHd  SHTEmILILIL 6D.

LUThHemalleorsll 2 [mauailulsd, 2 1L BOMTHeIuIsd LIsLaImEHmIDenUIds OloTemghdHdHev.
aifles euenFd, QeMICUMBS UBMEL YUBHUWIQIBDBES OB TEIIY (HHFH6V.

GuUITFemeTl LIGLAIENEHEMID SHTETTLILIL 6V.

WPHBHHAUSGFIU @ (OMBIGEMIOLIL] SHTEmILILIL 6V.

Gos

uBSHlwm, Ukiss alLaBBIGS L UTeoTE QBBIENIOUITS DN 61517

HeuFFalfle0d GLIGHHCL TS mendCHTen I MISUNHHH60.

WPHBHHASGFIWL QORIBEMIOLIENLIS O\BTEmIY[HHIH60.

SlmansHGID LIpBLTFemIB6NTES DIeHIDSH6L.

HVHHIHG OeueMBu OBETHWkIEmeT GCelaNCUBBHEIIQU HETENIDMNUIS 6HTEMIQHHH6V..
DM HGHID LIVSHEVBIGBN6TEH  OBHTEmITIG (HEHSH6V.

N

LeiaimeuenalBmIen (WHBEHHHGFW LIBGuTFenll SimidSsemen GaFyomerd 61?7
A. Acetobacter
B. Mucor
C. Nostoc
D. Chlamydomonas
E. Amoeba
1. A, B sydlwen ol (Bib. 2. B,
. A, B, E sy&lwienr 100 (Bib. 4. C
5. B,C,D gyslwien ol (Bib.

E sy&lwen ol (Bib.
, D su&lwier ol (Bid.

QraTwenHoHTGUL UBKSHWTeHE 2 SHTTRIOTE HDIDIH! 6157
1. Nitrobacter 2. Clostridium

3. Vibrio cholarae 4, Acetobacter

5. Azotobacter

MBSHTFN QI L HaHev @yaFmuiend OHT@iy uBpsflumssefenmsd wr G HBmriuGl G wBur®
61517

L yrs& F0ur® 2. WBHTFONBEHBLD

3. MBHIFT LIS HHe0 4. o|ComediwmeuTd&HLd

5. mbHHCIBBTHSLD

LeieumeueTeNBmIeT FFUWIT FnBml 61517

L. owaiHs  Fwsamm uppPflurdsend @efldbaT@lyF CFulseeT@LD.
SIMANSHH LhIBSHSEHEHD SeNOU|H DHLOLINUS OlBTENIL eIeUTGLD.
SmahHEH LUBNSFluirdaepd  LIBGLITFemllaenT@Lb.

DMV HH! HIGTTENRIBBHEHLD (P HBH([HEH S/ WeTeuTGLD.

61606V [BlenTeNIRIABEHID LBPSHwTT CufigTFduihalsd Si_mIGLD.

SRS
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9. eweugdlelr jenmalensiid GULULSBESGL LWSTLUGSHSILGID eneiB wimg?

1. 10606 BBmi 2. mBGamSBm
3. eowaGyTSHBB 4. omIGCTD
5. QFenflimmi
10. wewrorHFOWTeSled SiFHBenaled HTWILILL HHHH HIWEMHIBH CHTEHSH wrgh?
L. umsflwmr 2. UMS&
3. FwBsrrumnSifluim 4. yymCmrBameum
5. SleL&BIT

11. sfeypri uflefulerCurgl (waHeomer LRSS QBT 1guilsd HewL OLimiendl wirg?
WHHGID BemsoulsvieiTen HIN6)BMENT DIBBBILH6V.

Slguiled GFmHID LBHTTHBHRIBHEMENT DTG F FlenHAUTHDHHEH HIIL|FH60.

Lo6mT60, BHIfF PBUWIIBNMB DIBBNBIGH60.

Capal LUSHTTHBMIB6MEL 25 - 30 S SN DIBBMIFH6V.

STHBBIITD HlewenmislseienTed LNflbs0eHs0 Hlapa60

N S

12. om@cwrsisler FEarmd Hmalldleomisemedmbadl LITIDUMTULIeOEHHMETL  Lfl&H05HHEmEUTS]
CuomeasTeitenLLTES  CQFwmBuT@h 6157
1. DNA eowil L9f56056BHH60 2 DNA (pemenausnsndsHHBEL LIBHSHEH60
3. DNA ufemenm efpLIgeITdHH60 4. DNA uilemenr emiowibds ellenddb@l LIGHH60
5. DNA uiewens uiflsiflgge0

13. [BIGWTEIRIA &6 6T60TLILIB 66 :
L. (P& H6euTen HMHOYHG W DI H6i. 2. Cpruisens gBLBSHIHID DIHISISH6NT.
3. OEUBIBIGERTENITED DUSHTENHE (LPIQUITSH DIBISBISH6IT.
4. L (hewrennll @UIeOL| QBTEWIL  HIHISSEH6IT.
5. HEMBDHL DIMIHISH6IT.

14. (FHEVTEN HHMUDH OBTEWIL  [HITIemhIES Qlend 6157
L umpSfluar 2. UhIboH 3. HelldbdHe0 DI60BT
4. yGym BLrBameum 5. enedJ&

15. vauyFHbHeen FABLLIweOLTs Senoaldhl 615]7

&6V Q(OMIGHENLOLINLIS O\BTENNY [HEHSH60.

SBUULL el (Bevtemliuing  DIeNLDGH60.

OLosiTF6ie)] GBTEMIL  LI66UMIGBHRIGM6NES  OlBHT6uNg (hdHIH60.
DNA, RNA sy @lulen  SmewiliLL_6v.

@6l BIEWISGHHBTLIQUIITL TEH DUBHTNHS  (LPIgSH6V.

N S

16. LeioNHausieuBmIen LibibdHidbaermen GQuisil] SieveoTHal 61517
HeLFFONFl60 MBMMWIET DIL_MIFIUT [HFHH60.
HemendsCarFens CFIOLIL] 2 _ewiauTdd OHT6mTIgHHIH60.
HEMEBHH60 OBBID LISVH6D DIMBISIFHET SHTEILILIL 60.
SIMANGHHI LIBIBFHHEHID LIBOLITFemlEenTd EHHIH60.
(LPSH6EVTEN  B([H6)bESFIUITITHS  BHT6RILILIL 6V.

N

17. uBpSlwrsseiey sremiiuLTHg  LisTalheasmelBmie sd]?
I UEOUGHWRIHET60TVTEN  HEVFFi6U]T 2. @efld0sT@ly HBUCUTMHeT
3. QILOEITFEIGUTEOTEN  L|636MMIBMIGBENT 4. GxUl USHTTHSHHIGB6N
5. BuHEd VG SH6N

18 smmeaud OBTeangrTsh LIBGLTFamiuITer Helldbdsn, HeVFFHiaImIH CBTERIQITSH DHBIS DILHIGILD
CaTEd o1%1?
1. umnSfluwm 2. yrmBymr@ameur
3. Helldbde0 DI0ST 4, URIBHG
5. FwGerm umpSflwm
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19.

20.

21.

22.

23.

24.

25.

26.

217.

SICFFHe HTLIGH cLp6vLD, DCFH STFTUWIEN LISHTIHHD pBuieuBsnBl LILLbBHSH CurgFenensmnid
Caremeuenwt HedBBaUBNHOBTENEHLD DBIBHEH Fnl LD 61517

1. Nitrosomanas 2. Actobacter

3. Rhizobium 4. Salmonella

5. Green sulphur bacteria

FHEH  (WpeuHMmBUID CaHen emliewUUD BFHew cpeuHmBUD CUBMI BN HHS!
CunFenswrenulll  QUIBIOIF 617

1. Nitrosomonas 2. gt HhHeHed UBNSFwr (Green sulphur bacteria)
3. ougT HhHHHD sveord UBNSHwir (Green non sulphur bacteria)
4.  FwBermumnsiflum 5. Acetobacter

sl GUul L srBplersweury uBnSflur  ergl?

1. Saccharomyces 2. Nitrosomonas
3. Clostridium 4. Acetobacter
5. Lactobacillus

LUmhIG&HE6T OBHTLIUTen Wenpwimenr FaBml 61gl?

1. UmBursenilsenm@Lb. 2. @eSlweumfl FlL SHemdHd OBHMeuiL eneulT@LD.
3. SIpH6L euefleenTadF GaFwmBU@BLD. 4. SIMANBHBHID LI6VH6D SIBIESHEMTGID.

5. UBHBF &IULTEH OBTHULIMGET HTHBSULGLD.

aUeMDENTL 60 eNBHTFMEULI LiGHdBHD Fnlgul SWTSHemeuryd LB s1g)?
1. Salmonella 2. Nitrobacter

3. Azotobacter 4. Rhizobium

5. Acetobacter

Slpaeveuefl srmplenfleury uBMFlwr e1g?

1. Clostridium 2. Acetobacter
3. Lactobacillus 4. Nitrosomonas
5. Azotobacter

LedreumeuseuBmieT eeisleumlyl FlL Hndd CsTemi gl 61517

wells CHTEJNSH SUTIPLD  [HICTITETIMIS &6

Suenwdh Hrauy Caufwdaseisd eurapd Rhizobium.

welld 2 L ellenlei eumpld GlamEmaasIiiLp.

SHTOT LOJLILL DL UT6D UeN(HLD QPHBIL.

W HLTHHH0 BRONSH WOHHH GUSTIHID HEVIILIFNF DIEOBHTEHHET.

N

UnhisHdbaere FmUiuisoL] e1gl?

DIMIBHFHID DI(PSH6V AUEFlHEMTGLD.

DMANHHID REMIPUWIHLOLILIEDL UIHID &Hlemer Ol TemIL enauU|LoT@GLD.
SDIMANHHID  LNflenduiTd e eenm@LD.

DIMANHHID  BIEDIBGHHBTL QU B DlUSHTEMNHDDH FnlgUITOITGLD.
DIMANHHID LI60H6V DIBIS BHEMTGLD.

O N

LedreuHeusauBmIeT SHalesil @ (pmIGMOLIMLIES OHTENIL. DI H6TEI6,
a. Acetobacter b. Amoeaba
c. Clostridium d. Mucor
e. Chlamydomonas

1. a., bl {G. 2. a, c L (BLb.
3. b, c,dwl®Bwb. 4, a..c,d L (BLb.
5. b,d, e wl_@Biwb.
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28.

29.

30.

31.

32.

33.

34,

35.

36.

uBBflwnssefed sTeRmiLLTSSH  LeTalhaleTeBmIeT 61gh?

1. Gl jeure) 2. @eMHOSHTGLUIL BHBLUGLITH6IT

3. QLUGUWTEFS DIe0G 4. QuenFeianTed GUTTHSUILI L LIRS MIGHEI.
5. eNHAH6I

LeiteumeueTeuBmIsT  QUIThSSIOmB Camy 61517

L. eweugsd - &UFL(H 2. uppSflur - enmeroill B

3. UGBS - e0pdFeWD 4. ymCmr@ameur - HMUGLITHEIT

5. SIVST - (PHVBLSHHUITSHE

NH,; — NO, 6D TBBSSIHES STTNIOTES enoaH 61517

1. Nitrosomanas 2. Clostridium
3. Nitrobacter 4. Azotobacter
5. Rhizobium

Pseudomonas denitrificans @upens enbHIF eIl L Ha60 6Bl Ligpenpuiey LimigeflliF
@& uauyLb.

L. yrsl ugly 2. o@wreflwreurdaid

3. mbHHCIBBIHHE0 4. OBHIF6 LIFH HFH60

5. MbSHIFONIBEHHLID

umisg, uppSflurellelmbasl GeoumiuLdés STTIoTS Dnosud  LlsiialmeusTeuBnIeT 61g5l7
L. UBGurgFemiuTe DIEMIDFHED 2. (PHBHHASGFWBHTH [HEHH60

3. [RI6UITEmIAIS & 61T & 60 (5 &H60 4. Lflenasuwimd s senmmeihad$He0

5. Gpruisamyemnt aenmaeal | dHe0

HeLOIoTISlenal  BMHeN6  Dieened  SHMLILISBHTHL  QUITHIOITHI  LIWsTUBSHSILUBID  DI60E,
61517

1. BlevediBmmi 2. Qaeanflipmy
3. pCemmSBMmF 4. emidBrTOmmBIT
5. omiGGymb

MOUTFHH6N, LBBHUWITSST, LRIGHSHEN PHU DAMHHISGD CLTHIeNTISHI
UFIbUEDTWV@GL LUSHTTHHIoNE DNA enuid  OlHmemig (hdhaHev.

SBOUTFM DI6LEVTH DIMIFHETTH6M [HFHSH60.

@6l HIISGHHBTLIQUlET S DeuBHTlbHE FnlgUISHTH6M [HHIH6V.
STOUIMIHET, 6llemIGHeT pPHuieBnled GHTUIsm6T GBLGEHSH6L.

2 UNTsHCaTensHaHe0 DFHHID LTHEH STEmILILIL 6V.

I S

F&LOL®mS SwrfluderCurg peoLOUBTs: CFwBuT®h Lo meuseuBnIsT 6157

1. Ombsd HTauy, alevmld LBHH6T Hiewenimidseienmed Lflbsila)ds @l LihHoHev.

2. 2 ulil hsPesGL ULTSH USTTHHBIGEN Fnl OLHEH H6venaiuled GFJohalILIL TenlD

3. @eLulen G wr(BF Fppy wopip  uwflur  dAdlsene] CaFiHdml  FendHealenl Hemevd
S HILBSHSH60.

4. HemHaueml_HeVb@E STBITSIITID HITTENIBIS G LILGTLIHIHSHUILIL 6D,

5. Slgdh®mlg Hevemalsnwlll LIl B Hevd Lyl Géurgl B GFdHHeb.

Camperpenpfadwmer enelst SWTALLTEd LWTUGSHSIUBID HIWTeNBISF FTdH 61517
1. Saccharomyces 2. Gluconobacter

3. Streptococcus 4. Acetobacter

5. Lactobacillus

il aflomraien, s GBTSLL 4
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37.

38.

39.

40.

41.

42.

43.

uflsfeslULTsH SIfeLT QUIBMNSWTET HIbHeneuE6TNed CFJauHamed ML bdnlgul LTHIIL]
SleveoTHEH!  Lissieumenemauimien 61517

CHTWITGHE)  [HICTTEMIRIAS H6IT  LIFLDL|EH60

BJ LDTFDL H60

sTmpleen Hlemsouleomen LTfHHIHE0 HemL GILImIFH6ED

BIETTENIMIAEG GHoHoHTend DiBHHHHH BOD GUBIoreid Sievsvdhl el Saen Coeiied DiHHHdHaH60
SITHTBBID i&HD aITuSHE6T CeuefliuL_60

Qo e

slepengll Uflaflae uflefldsedst Lysrer Chrasons enwaldl 61ghl?

L. pflell SevmisBBeienoenLl BB @6l 2aBLEaIBD HeTenoemul BLIGHHSH6.
. IHfleVIGITEN  HI6TIT6MIRISS BN DIBBBIFH6V.

Bfledr LT@Henevenuld GHMmHE UTLLOWeOemL 3B SHEH60.

mlewtenmmid Lflbsllend cpeold @yamuwien @l fger CHeiialmuids &mBHaH60.
. Bfleveien &L06) BHEMET HITIGIHIS (LP6VID HTIDSHHIH6D

(S SR )

Gamemb, GFmwir Sieuewy, WIIPHIHFND B HToUTHIG6MED LFHILTHL Herlanmed eJMBLIBLD
HTHBHBIBMENDH GHMBLUSBEH DbHdH STaujmhiselanl LU@GsHSIuGD  (Bt) ugbuenyuisvsnsll
CuBL LWETLGSHSLILBLD HlewTewihid 61517

1. Bacillus thuringiensis 2. Saccharomyces lerevisica
3. Penicellium notatum 4. Autobacter
5. E-coli

mBHESHTPBHIMBUTEL LWLSTUGSHBLILIBID HI6TIENIRIS BT F60 QIHLOTH
Saccharomyces, Acetobacter, Lactobacillus, Penicillium

CoBLy HiewTeMIRIS B6T LIWSTLHSHSLILBLD HHHOHTH0HMET 6 (LOMIGLPDBUTIEL O\HTENIL F.
IBHCHTEL HWIMi, elemalfl swmfliyg, ured Swmiy, bHewTamiulFesosTsoed SHumfliiL]
alemmalfl Hwrfliy, SBeCsmed 2 MuUGH, LTed HWTFI, Hlewremulys6aTevsd sumflii]
eleomaslfl ST, LT6D @3 1EH&E6T HUTFILY, HiewsUTEH6sTevsd HUITHILL), HHBHEHTEL SHUIMFiL]
ured SWMflliy, SiBeECsme0 2 MG, Hietemulysostsusd swmfli, elermalfl gHuimfliny
BHCHTEL HWMFLL] LITeL 2 [ 1ddHHe SHuImfiL], HiesmuTysosTsvsd SWImfiiL), elemafl guimfiyy

S N N

umest  HWTfle@&WbBUTH  Wom  QUITRIGSBEL  Llsteumd  sbhlewrenmiduiler  GaTBuT®h
LwsTUGSHSIILBLD?

1. Acetobacter 2. Saccharomyces 3. Lactobacillus

4. Glucobacter 5. Streptococcus

o UIFH0sTOIL LUOTWIEIGOHT  HIGHTMHIS BT LUWBLGSHSIULTS FHBHTUILUD 6157
uaUTelledmbaH Guimsl Huwmflgaev.

Oxpsitennd LSHNFeNHHH DIBHCHMTL  HUITHHH60.

s1FCpTenwsh HBUUSBOHe Wwelldy 2 Lefled BCG silLd OFwBLL6D.
Opetend LHTFeNHHH LTemwN, SHLILLLY HUWTFHH60.

TemHe0 DBHCHTeVMHHH allenTadlfl SHuImfldHev.

QoA

UTbUTWeVGHS GHTINIL LD Lweu@SSrIuLTs 2 BUSHI  GUTmHeT 61g!?
1. QeirFEeden

2. GemiuenyBnley B s Wb
3. Q®mevervdBymev.

4. @GS 2_oBHB STy

5. Qumeiiedip  oifld

il aflomraien, s GBTSLL 5
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44.

45.

46.

47.

48.

49.

2 ulFHOsMPmI L1F CFwIT(LPsHBUNGTELITSI HIHTENIMIS SN LILTLBHHHIONHED QFe0aITHEHEF
CFIHHID HTTem  LTeTeNHeUGTOBMBIGT 6157

1.  [HlwTeNIBIEH6T CRIBIBIEIaIS&HSH OHFULITHAINITE E)([HHH60.

2. wedeuren LILGaIMI cpeulIGUITHL HerilaibdH GHTIABLGID HeTenLDenUISH BTN [HHH6L.

3. mlewiewmidseien DmIGFLsH QHTPHBLTGET RenL OauliLl BUbHemeHeien S BldH(H6L.
4. 2 UIFFOFWET(LPEHBEHET HTT6WIOTS GHlP60 LOTFTHEHET GOV 651 GFFmemLo.

5. 9IICFuF OFweLpenBuleTCLITEHI cLpslIOUTHL Hemed HIFIHIOTE 6)enealHeNTd LOTBM3IH60.

BIRTGIBISH6T FJeu alTUSSH HTenD OBTEHIL BTUTH DIGHLOGIBMHTE (LPSEBIUILDTET ST 6mTLD
61&|?

allewgeuner auenjFFu b SeMICUHGBS DBBEVILD

UJhsS 2 L 6VenolILd @ | BOMTHeIuIed LI6L6UEMEELOU LD

GuTFemenILl LIGL6UENSHEMLD

slenalled FNlwFHTenaswmed DIHS GBUILiL] SHetalene] aldSeHHmbpd OBTETIYHHH60.
GurmidseEpLal el & OFHTLJSmen gBUBHH DaBedB @SHHTHBGUTED FnJliLIeNL WD
DBBMEVSH OB TETIY(HHSH60.

M

Ledteu(meustteumie 100 BEIMSBBeID (&HenmeuTe Li(HLOGDINL Wi 61517
1. & 2. umsflwr

3. enwasBsmiifenmeroim 4. ©em|pLDeuot

5. ®ayGunB@amb

FIFH 2 _wimaldh HTGHEHGWOUTSH FodHlepeolond geflenwil LWSTLGSHSHW CUTHeID SHTLIGHT
eapeoores  COLallener LWATLGSSTS®E!,

1. &Gad LMIBFHEH6N 2. Caynobacteria

3. Purple bacteria 4. Nitrobacter

5. Purple non sulphur bacteria

o uilflwed emL SOsmevedwnsll LWSILGSHSLILBLD Bt elel QUIGHIITS  DIeDLPSHSLILIBLD
HlewTenTmISUT6 aulgaIlDd LleTeu(heueaTeuBmI6eT 617

E 0 O A

1. 2

MBHOHTHE06V, HlewTenThIAH6T LWLELIGSHSL LGS UBBL LU 6Thd CHTLIL| SHeupTeig.
2 BuUsH (b1 6UT GBI &)

1. BCG s6uyd Mycobacterium tuberculosis

2. weuder oIOGaTauLilevld Corynebacterium glutamicum

3. Guefdeder mlewTamiullydCdTevs Penicillium notatum

4. elemalifl Saccharomyces

5. sully Lactobacillus

il aflomraien, s GBTSLL 6
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50.

51.

52.

53.

54.

55.

UBBSWIT, LRSS, SI0BT LU HICHIERIESIH6T DNTHHOBHID CUTHIeUTET &L L emLDLIL)/
SHETMOMUIS OBHTEWILFHI 6157

1. &e0FFHAIT 2. Gy 2_awie

3. 565G WPen6nulel e(LDMIGENLOLIL 4. WWHH OLoeiIF6le

5. HVFFLLBLD

UeteumeuemeuBmlen  eeflb0sm@Gleny  GumbsTsienT Sl
1. @dleomGymilund (Oscillatorium) 2. OpmevGyrs (Nostoc)
3. emwa@yndlevfles (Mycrocystic) 4. eopGamiwid (Rhizobium)

5. selent (Anabena)

&L OB SWTfiyl ugupenm, LlesTeuheuereummIeT 61gl?

1. myedliemu 40 - 65% eueny CuamiudBETH B GCHelldhaHe0

2. Qautiuplenevenwt 43°C - 65°C eueny CuUamIUFHBETS FHHMTH OFH6rldHe0

3. &MU, MBFHIFH alHHHmSH 2 60 Henpdseniowl 30:1 sl CuamieudBodeT  wyfluim,
SUMIWS HTeUTll LUGHH6T, FBHT opdlwen CFgHHev.

4. O, Ggplewen 5% el CuUanIISBOBET Gl CL(BS Galwemed Genulent Cui LI B0

5. gmaaCeu HWMHESILLL gl O (heweu, LflenswenL b e iGUM(HL SerfleT gl LITeaIe0msLl
LITLIL&60.

HEOWPHH60 HILLWpemB uBpsw enpwrer OsTLjomus Ostemw Gamg e1g?

1. oemeopend 260 BB LBBeNTH OBTewIL SHPULHTE SHTH6NT - FHIHT FHFNFHamL LD
GHASH FHreuaiewpwid - GeiFele] eaugsllg (0.22um - 0.45um FHienenblsTeurL )
HlewaIUl] euenJlLL &b - Di(pdHHaIBHeveaNed 15 BIOLD aldhsHe0

ured LpdFammid - 72°C uled 15 QFdsear (135°C  uled 2 QFbm6r) meudhHeo
sewienimg o usyewmiser - 160°C GQauiuBlensouled 1 - 2 el GHID eMeudHHe0

A

ugbuemywev@ll  Gumpluiweler LgGuimsd oebersHE

1. uppSflwreler (Basillus thuringensis) ugbUMTWEVMBL LWSTLGHSHSH Bamgiento, Gamum,
wrphdHflens, HCeameor Gumeipy SHTaugmiseisd LU&FS adHIllsh Haenwemul gBLbBSHH6e0

2. walg Genome @@ Fov CHTUISEHHEG THITLILSH SHETEHID GSHTEUTL  LIFIDLIDTUIEVEHHEm6NT
2 I 0FISHSHIH60

3. Ervinia uredovora uppifluneneu’l uwesiu®GsHa Curerein oifldl (Golden Rice) o muss)
CFUIH60

4. uybuFWeNE &ML gBUGSSLILL L Escherichia coli enuit LweLBSHS el Eessedenet
® BUSHHCFUIH6L.

5. ®Gumiedwr GpmuneflsendssTar FHHFmFUTHS GHHLMBSB STTEONNUL 2 (HEUTHEH60

uflsflésluLTg Heng, Bibmevseled alBaIILISITEL GBLIL &anlgll LITSHESLOTET a16nerey SieheorHdl
. pfler U Flgar Cpeiial GHeHmouenL FHev
. pflgr pH Qupored @emmeusnL &0

—_—

. CuBurliisd ©IEOST LML OWITEIB 2 (HeUTHeL
. GrTwmss  mlewamiulfaeT LFLDLg60
. BIHleneouliesr o ulTLILIEOIMBENLID (FHMNBHED

S NS N )
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56.

57.

58.

59.

60.

® Hame0F GFJULSHEN (LpeUlDTH alleUFTU LOGIHTENN60 GHBULTS HeDeNevenLD WITgH|?

1. Apliuns Heoysdh BHdbBleneldsHs0

2. Fpiiuren aiFfled pH Qewend @ sHev.

3. eTEmIL 6T Q&TBTHEL Lenemibdl LOGwNU|(HHHMET 2 (HEUTEHeUHITED LDGKTT6NTN6 &L L eDLOLIL]
al(hSHHOFUISH STHBBITL L He0d GobLBEHSH60.

4. 1ew1 GeulIupleneowldF FIraeame0.

5. seflylyse BIwens SfilLs@eTenmaumss HBEHDH60.

&6NEH 2 MUSHUIL T OBTLIUBB FmBul LU heuaTeuBmIen 61gl?

1. 9IBpBas1al LWALGSSILGL LUsHI0 gnsHsTy 15% &s@Cims smemiLpL

ObsF OFwBUTLIged (WPpHevled UBNSHwmeyd Lieern umisgsea b umisefiyFeFuiub.

@Obs CETHHH0 GFwenwens cpeold CLBSHImUl © FF SBHCETL FHaisd 17% SuELb.
QurgieuTer @60 GeuliLmleneouied cpaIml BT &6eMed @bdH CFWLIGTLPENB LT &HHWIenL U|LD.

Nk »

poler HIeHIeNImISSH CHTHI LI (penBoHHemoL HemTBLIGSSILL L [HIGHTNIHISF F(UPSHTUID

LWSTUGSSLILL(H © WIHID CETewiL Heten o BusHFH GaFuiwliLl (Heengi.

160601 DIBHCHTEL o BLISHBEHID, HWMfiler Curgl euefwmBp OsmeTseveaisd /CuTHHe0H6 60

QUTHOFLIWILILBHEUSHBEHTET STJ60ID WITSHI?

1. OBTHSHH0 Ceid HL OUBIIMSHSH HaTTEHH60.

2. @UFCWBBEF OQFweT(pemB (LPeOD @IlDLIGe)| gBLBMMBEH HallTHH60.

3. Acetobacter Gureiip HlewewIEIS BeTen GCFweT(pemBuied o BLGS CFWIWILLL  LmeD
yefiliyg semeuwiemLauemndd HBEHH60

4. giglsene) CO, CoTamspsd HBHH60

5. pH Gupiotend oiHsfliumss HBSHSH60.

uppSfwr - CeTulsh  COHTBBISSMeNS HAITILSBSTS, HlewNIMISBmeN LWSLIGSHS, SO
(HHH 2 BUSHEH CFUIHD OHTLIUTEF FFHWTET Hiewenwmad CHTLJUseMs0 enpwneig 6157
1. mrLiLele) - Clostridium tetani

2. auliBGurLD - Escherichia coli

3. &I - Mycobacterium tuberculosis

4. QsmeuyT - Vibrio cholarae

5. &CUTUIL. (b amuiFged -  Salmonelle typhi

s prF FHHHfHGD CFwerpeampuisd (WwaoHeatmwll Lflafiied peLupTeas 6157

1. @weowdbaed Buresip BGevamer WHHGHWD GUTHL Bmen DL Wed BT 1I9He6is0 B i
NHHBFOFUIZH DIBBNISH60.

2. 0HEITSH USTTHSBISENTE D606V, HBH6T, 6w  pdluieuBens BT guier  Siguisd
Ugwd QFUIH6L.

3. aMBESMW ey SIMBHGL LISTTHHRISMET HIGILIL|FH60

4. s1BLleUTD Hlewenmdseflernmsd LfhsHsB CewuBur® GCubuBHHUILL 60

5. mflevieien GagemiGummLsafed 20 - 30% GeuefNGUBBLILIL 60.

il aflomraien, s GBTSLL 8
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61.

62.

63.

64

65.

o uflijeuruy swrfliiyg GFweipenpuied o sen.msTHs 61517

1. Gogal LSHTTSHHEIS6T BHILILIGLILSEG6T6NTH60

2. sreleadiw, sthpIsGiw Lfbswlseo

3. QBTHGHH0

4. 90FBBIGHO6VID 2 (HeUTH60

5. &TURTOITL L (B, ;SHTFT B UTUIHHET DL HHTHHLOMLHSHI LEBHT aUTU| 2 (HeUTH60

LT63TeU(THEUGMTEUBMIET  [HICWTENRIES HeneTdh QBTewRigITHa 61517

1. 9CrrédlwioTer Loefgene GILIHRIGL 6D 2. 9Gyrédwiomer el Helleir EenrlienL
3. FyedlILImeDT  LDGUOT 4. QeubhHeHBmISH6IT

5. &l UGHulevieen &L ed

OpTasHHe0 Oswearwpenpuiea Cursrear Bmis allmeareysel Feoad DeupmIsGFlw
mlewtenimislullemiseaien QUWTseEnd S6 STl (HeTener. @eummieT gFflwmer OHTLIL 61g?
1. GurGemBsmouid &ewl LrGwpwy - Corynebacterium glutamicum

2. ugel] CBETHHH DBHCHTETH - Leuconostoc, Streptococcus

3. meUST 2 _BLGI - Saccharomyces cerevisiae

4. Twy o BusHs) - Saccharomyces callbergensis

5. allemmadlfl o Bugd) - Azotobacter

UL TWeNd eflenentligh OFHTPaIl LD DiFTeug LFbLeFueo@Gl Gumpsiuiuwed OFHmidenit Lib

OFHTLTUTEN FBBISHEHeT 6%  Llenpumarsm@?

1. Gmemeuwimedt ULTDL®IUWVMS Gl ly  GoumprehdlaosmeTen’ LWSLGSSLILGLD GCBTH WS
CaT@Hd eeCLT musbdlefCua E@LD.

2. Geulpu@ssiiu’ L DNA grdeduilear utasHmsd GCoaprosdld O@metausmE OFed L
&L GHSHL UWTLGSHSLILIBLD.

3. omduier FBamblaeien mHubdelbaitleosmsll LflHombHes DNA el SeudlwiorgLb.

4. Gxpemeuwimer UFbLUMTWmBS GaTewi. DNA utadHms enmeoll BLear OFTLTUUBGSHS
DNA 60860 LwiaiLIBSHSHLILBLD.

5. 186l @emevorii] Gauwiwiul’ L Henmerodl en. uBpSflwimeleniell OFeVIdHdHIH6e0 EUIGOLDTBBEVTELD.

SlUSTANILSBOBRT  Bipepl LU L Hlewiewm&ll LFnFsd SUTfle@ld  GFwenipenpuisd

® GeNLBIBTS LIQ(penm  Lileia(heuasTeuBmIeT 61gl7

1. &SHBOT6 Hewienimy allpsbdHuler g B’ L sTIFS agdHd BHisalem g SmOLEGESHSH60
oarflulledr (pewentullentmed miewiewimiss OTHF FnsldHeneneu G 60.

2. obg WTHFuler GLosbedul LIL 6D 2 (HauTGLD aueny SH(HLOLGSHSH0 2ad peoloTdH al(LSHE N6
gl LJLIL&60.

3. aupsEHUled @L UL LyFemg 66Dl 605HH60 2 60T5HSHIH60.

4. y&dlewen OeuliubHlermms LHSHEH60.

5. smweplly AISMS @BBIOLBSS! PQSSIENTIQaTTed APBSH60.

il aflomraien, s GBTSLL 9
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(1) A.

V.

Smwlysd s Hangauend ol e el

BICRTCIHBIGIH6T 6TETLIMNS UMTUIBIHS.

(PBBIPIRSTS HlewTenmid seillener wIHATD OsTeniGeren CuiyTasHTalsen 6Tenou?
BlewTenmIS H6flel LHoemeard ST (HeusBETar SleaiBhaeT GUBID g wrgh?
BIRIGNIBIGIHET MG LUTHEH STewlLbBHampenouied CFeoams@GsF CFaISHHID HTyewflsern

eTemeu?

HICWTENIRISIH6T LUBBIW SBBTUIO|SEHSHSTH UEMTLIL 261 HHIS6T LWETUGSHSILBLD.
HICHTETRIS BT LMW SBenSHDBTEH aUEMTLIL] 26Tl HHmIS6T LILIGTLGSHSLILIBGUSBSHTET ST 6mID
wrgl?

aueNi] 261 SId SUMFILSBHTHL  LI6deUHID LISTISSHRIEB6T LILTLIBSHBHIUSDBHTE ST6mID UITg?
(D). o (HhasHIPHIEG levevd BmBFds DalHH aYHHHHDH HIF6V.

(). &epdH8aTa DLV OILIGHECHTEI.

(iil).  eyepy.

BIRIENIHIS  aUeMTLILGSTHL  UFeueuTall LWTUGSSLILGL HHmd 261 HHIG6T SIenienLdb
GBUILG Si6ileyL SHIS6T60 aUeTTHSLILIBLD HICHIGOHIS aIMNBHMET 6T(LHHISH

bOms oL LD Qurglans eleMToHSLILGLD [HIGHINIEIS alens.

2 e

Geuliueymigwimen euenyliL ear_s6iomamlenerd SHUOLIPIIUSBETHI LWGTLGSHSHID (LPedB
wrgl?

HEWIGITY 2 LISJEuIhIGHemensd S(HUOWPILSBETHL LWSTLGSHSHID (Wpewm wirgl?

. FpUOYGHH0 eaFlenuids SHHOWHSGID (Wpewm wimgl?

Bhmas 2ar_s6Iomaied eueIhleTen UBNSFwT wrHRwTemisd Fpfighenenel gl (B HlEmISEH
STIQUIGTSLD SDIUSTRNILSBHTH 61(LHSHHCUBBOLOTETENBS HUTHULISBEHTS HRIB6T NBHUITEHLD
CFweT(LpenBUlle (LPHETEMOWITET LI (LenBEHamend GnBILILI[HS.

. QummenmaHTy (WeHHWHHIaIpeTen LGB LUSTIHSHIEMmeT 2 BLSHH CFuleusBHTH

[BI6RTETRIS B6IT LIWGTLIBSHSUILIBLD.
Lelteubld  CEFWIGT(LPENBHEHSHSTHL  LIUITUIBLD  [HIGTenIhIS  6UeNSMUI  (LDMIE(LPOBLILIYG
CINNICES
(i) BeiEeh 2 _BLSHS
() Cursl. o BuUSH)
(i) el alfl o BLgha)
v) 910Gamauflev 2 BLIgS)
v) BCG sbuyd wmbal

(i) mlewTemTRISBeTET CHTIOBUTL TSI GploelasT Floplenevenulll Cuamieuded  LBIGETUILEF

Qi alHHmBHdH H(Hdb.

il aflomraien, s GBTSLL 10
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(2) (1) HICTERIRIGIHET 6IHTIBTE 6163160 ?
(i)  (PSBIHHEUTIH6T, H(HEUDIH6T 6160l BB BT CoupLIBHHDH BT (HAUHBE 6JHIeUT6T
Lygmenr Bl wimg)?
(i) 2 ulflwed Suiagnl Miseflsd UWLGD GUTSHIITET HlEMIBEGHS ST IQUITEIEH! Fnl (B
@6l HIIHSHBHTL LY’ 6160 6ULHIBLILIGEUGCH6T?
v) HIDIGEGHST 1gulleT © (HLOLHES aEIITERIHI LIWELGD Fhd algalshdler 6lbhd
BuwietLNenSg HmISUNHBGWD?
(V) a). Qurgleuren SLU1GnL BIG6eTe0 LWSTLGHD @61 HlemIb@&HHHM 1Igule o FF o (HLOLHDHD
augyl WITgI?
b). @ GuTHemenr SluspTalsHHI CUBB alibLsHear @ HUELHSHD x 10 x 40 x 5 eT6nd
GBSBILL[BHeTeNgl.  BH6epevld SHSLILBeUSH WiTgl?
(3)

N

eumTwy x
(PSH6T6m60 1\
SIMLWeL GBI
.

[T 3 ¢
GuTl(emmuied
R

GUMWGYL L 6D

r
i+
Joon,

yigl

|_)__ — == ——=————
—|_ alleugmul
|_

By B,C gyb BHEHHETG

BlewTamIU 1T & 6B Te060

\

s&PEfSs By Hib A

v o Voo . v
g HH60 el BUI aflougmu L euige
LIT6) 6m 60T WD ETHEBTETH
&9y B

sPeNbT FHHHFILS S L Creisler LigpenBaHemend ST (B UL GG Syl (HeTerng.
DISHMNDH HOIGIDTS DUSHTNHH LIl elenTddbeEnhdE alenl HHb.

I. &0 5] 6I6MmTeL  6l60ren?

ii. ®Ifle) By &HHBFILISHET S6SUIEHIOWITENID UWITEHI?

ii. P, Q stediés @I LI (B6TT6N  (LPEDMBEHEN6TT  G)6IhIbT 6005,

il aflomraien, s GBTSLL 11
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V. @euBmleln UFeNeOTH LIWTLGSSIUGID (1pedm wirg?
V. BGuwBsv pmissT @GBULILL (wewpulerCurg Meup 2 ulfFoFweipsns wmg?
Vi. (@) B ereud @ptd_ O g@mlinigr wing)?
(b) X etemild oumujemer QeMHIBHIB  DAHE LleiseT Gemiend GBILLIBHS.
(©) Y eend @UIlLiul L 18&Huler (PpSHSwbHHIaID WTHI.
Vii.  @A@UOuPiySsTel UWeaTUBSSILUGL QTFTWert USTTHHID wirg?

@4) i. 2 uly eumuy ereBIBTEL 6TedeN?

ii. 2 uliy euruy o_musHduiemmed BenmCoumnaCaTeen aBUTio@G Rremi@ ChTdbHmIEG6NT
HHH?

jii. miewEmUlTd QBTEL6S  6TEIBTEY  6l6dTen?

IV. a) (IPSHBTUPHeVTHS HEMTBHLNGHBLILIL L HlewemiulfH6smevel uwimgl?
b) @bs HiewEIUNTECBTIMUIS HemiBLIgSHS Diewemmalulwsd elehehTel wmy?

V. a) Crmuiss®LY Wwmbs (Vaccine) sWmflugBaETe:  HIswIewnmiaaemerl LILITLIBS S

allehehmenll wimiy?

b) CrTuISHGBUL wmbdHiseien (Vaccine) @pamuiend &L Lewoliy wrgl?

(5) 1) DNA cpevdbampidberien &1 Lenolil] GulsOLsel @Iemi® SHHd
i) omdsefen LIplyflenwouiusd uSTTHSITE DNA SiemwabB@, DNA Gsmem(heitern
Ly smenomen  GuicoOLITETEnD  6T(DHIH.
iil) @6Vl LOUGHWRIHeM6T bH DeVE WTHI?
V) a) ugbus»ywevGll QuTpluilulsd eremiiLBeugd WTg?
b) oiBBOse LWSTLGHSULBD LNenTeroll ( 616IBT6eL  6T60T60?
V) enB@&omennid Gauiwiul L Nenmerodl_(B  6T65mI60 616016017
vi) ugbusnywev@ll Qurpuiweded Lleeumd GpBTdwmbisefles LkiBeMiL wrg?
a) DNA Gurelw@r&
b) eten@Lm MuysbalemGuis
c) aVGsa
GBI L QL HFHIE@GI Qurmebsioner DNA urtedhemd DNA cpsubdammlsy S)enemntddHev.
Vil) Qaevlflelt &L HHev elediLig WITHI?
viil) ugibuenTwev@ HFUBSHSLILIL L SBIBEm6Nl LWLGSHSINSTe 2 uljsCarensdnE
DNFFDBIHHOTH DMDUIHHHH BIHIB HENEVNLOHENET 6T(LDHIH.

(6) i) a)euefiemi_05Ha60 DI BIBUSTEN MBBHTFH FHNBID 6T6)aIGTOUTEID?
b) MBHIFT QU L HHIL 6T OBHTLTLENLUI  [HIWIeNBISS Fnl L BiGemenl QuUWIflBs.
i) ewBHIFeT LHHEH60 6I6IIMBT60 61656017
i) a) wentenflsd GUTIPLD EWBHIF6N LFHSBGWD HlewtenmaQuiTsinensrd @GILL{HE.
b) srarmIsEpLa  @arplueary]l FULGSMGHE OETemiL edbHIFa LD &G
upnSflwrGeursiimlenend  @GBILLIGS.
V) a) opHIFaBHHID 6T6tilgl WTg)?
b) enpHIFANIBHEHHI 6N (PHBWGHSHIOID WTH?
V) omissaien 2 L elsveien N oI migdlu mbadl CFTeneuset &6 syl (heterer. il
CHTH60BHEMENT 6T(LDSHIS.
a) @@ GermLileor
b) @uoluyBeurm@,Gemmiiledr
C) oisbifledr
d) &sirgedlenn
e) &IGrmbLied.
VL. ‘emeledl’  OGHIFT] 2 BuUHHF QFWeI(pemBenws ST B uTFFBCHT (B ULl &6l
SILILIL (H6TT6NG].
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Csmpblen LaiiueyEsrer allehebrerd - &.6LT.S. (2_wij &)

1.

v.
\

L
v.

-

SHITLNFLI  LILPMHIGHED6NT X
SMIHHIF 1B HUMfH5H60
J
AT _enFs FrBenmll uTsFsy | Y
LGN s HHIbEHL_ LB EHIH60.
4

SHmIFeUIL 681 Ml GFL 4
DHIIIMNBMUIF BT HH60.
y

OBTHHH HMTFN6V W
UI9SH 60

J
USLBHHSH60 P

MmN 2 BLIGHUTD DHHH DOevHHeTenD CbmentL HFT engll Lipmhiseievmiba G L
GeueLeVE HEMIFMELLI LILGTLIGHHIOUHE (PSS WSHSHIOUND WITg]?

Y eigmiid OFwieii(penpuien 2 uilfluisd FHwmer (poHESwsHHiadbHma el o Es.

Z eigid  QFweiipenBuletCurg LWETLGSHSHID HiwTenhid Senshalen LW 6T(1HIH.

P simid  Gawisii(penmullesr euewllasll GuUIOTEID WITg)?

M 2 _MLUSHHHBHTE HITenFl LIpD HelJheHellHahl LWeTLBHHHImIgUl  Caiml

apeolIOUTHeTeN QLIWEDTSH FH[HSb.
7. A.

2 HUSHHIHG DUl LUBNSHUITSS6T eleleTml elendLILBHSUILIBLID?

(PSIBHEUST G(LOMIGMIOLINLIS ST (BLD LITSHTEILOTEN  HIHTRISUNEIT Fnl L MIS6T WITeney?
BHHEUST Q(OMIGEMIOLIMLIS ST (HLD HIGHIENHISS Fnl L MRISH6T WITEH6Y

Guomuig (i) (ill) b Gl LmswenF BCsFJhsh miewenmasHelled STewlILBID LI HTemomer
&L LenIolILbHerern CoumumBse dapsiml HHD

Guosuid (i) < (1) QYIb Fnl L Fisenend CFhd HiewTewmhiaH6MedhHbd maUTFbH6IT 616IeITH
CoupILihBleiimen 6I6iILINSHSH BT (BHOUSBHTE RIeHIG I WIBIGB6T 61(1DHIH.

LleTeN(BID Fnl L BisenendF BFihH @@@mn@ mlewTewImId sl GBILLIBHS.
@6ldh HSBOLITEF 6w
Qrarwiend HBELITF e
Siemiowl STBpsleiul eumifl
s BUul L smmpiesiul eumid
. BN STBHBIBTL L DB
@611611(361@1 MBHOBHTINEOBH6ME [HITTERISH6T LIWLGTIBHSILIGRUSBE 6JHIUTUISTEN el UIBIG6IT
wimemex ?

LN6TeUHLD 6MBHOHTIHELH61T6D umscru@g,g,uu@m [BlevTemIBIA MU/ [HlevTenI RIS BeM6TL T QUWIFHSb.
&6lEH 2 BhHd)

. elemalfl o BLGHF)
Quesifledlenl 2 ML)

. Cursl. 2 _musa)

5 LT QBmevedl 2 ML)

opo o

AW R

C.2_aueBusHaHsaiempuisd  Crruirs @Jmmwéﬂaaammuw LWSTLUBRSHSID  FHSHTUILIMIGEHLD

L

HlewTenhid Herilell DMCFL allemenaldme LWGTLGSHBIILBID FhHILILIBIGEHD 2 6166
[BI6RTENIRIS HEN6NML LILSTUBSHSHID FhHTUUSHIHHTO QI 2 HTJE0ID HHb.

. mlewtenmidulelr SienIB@FL ellewenadell LWTLUGSHSUILGD FHHITLILSHIHHTR @I 2 SHTJ6milD

B[H.

wrglfl

aiemreflenL s GCHTSLIL 13



Csmpblen LaiiueyEsrer allehebrerd - &.6LT.S. (2_wij &)

L se] BT eeriuBeigs wrs?
i uflefesiuLTsd B, QuBend BIHmevdsrlsy CFJaIBHTed CHTHIBH:ImIQUI LITHBHLOTH LPTH]
AEMETIRHM6NSH  H(HB.
. 2 _ulflwevapenmil USRI eTaTLUBHTE HHBLILGOISH WITHI?
v. 2 ulflwevapemmll ufsRAULF CFweIpens LWSTUGSHSUIUGLD BIewi® FhBHILILIBIBET HHb.
1.
2.

V. OsmBarensobwmemslsy slabamIl Uflafle@g (uTihosT@&:HWwTsmied @ ulfluisd (wenmL
uflsfily snswWTemIu@GD FhHFLLBIGmeNS GHBIULHS.

DNA 186n@girionends GamPeni LD 6T16ILIGHT60 HHSLILBISH WTgl?
DNA 156n1@ajjiomends Gamfsnil Lisaei@umgdl LB uBpSHlwum  elensenuld  GUIULGas.

B B &

RAHOHTIAIL LGS LWeTLGHS 2 _MusbHsd) GFuuliuGld LWetlds LSHTTHEHmIS6NT apeim)
H([Hb.

&L Benralend 6l 6T & 6iT

1. QeuBpslayions, 2 ullfl o L ensvll GUEMINISHBHTH OTAPEVHInBIH6T LIBiGeMILF CQFUIuD elgb
CHTLIUTE @) SL_(BD] 61(HIS.

2. &HHBSH GUILLY 61(DSHIS.
i) &s1CuTeneumCrmyien DiemOLID QHTIHELSHETHLD

3. 2 uljsH QBT Lghdlev HiewTemmidlsemen CHTABLTL el a6 .

4. 2 _eue] 2 BUSHUIHCLITH BHiswTEIMIS BT LIWLSTLBHHIHD OHTLIUTS H HL(HED] 61(10HISb.

5. a. auemdSGflw uBpSlundg Heo6ITEISleN DMUMUF FHHHIONS 6618 E)5b.
b. ugad (a) @60 BrIBeT GPEUILL ewwlysbseller Llysren SuisoLsamend @GUILLIGHS.

6. FMHBHH GBI 61(DSHISb.
a. mleviemiulys Gamsved
b. emeurabHeilen 2 mHaueluied DIenLDLIL|EDH6N.

7. a. MBHOBHTPOHMNB LWTUT HBE STT6IDTS DIHOUD eIeNHUT6D  [HI6wT60THIES
O®BTemTh6ien GUIeOLIH6T WiTenel ?

b. 2 _ewie)] 2 BLSHHHHTH HlTENHRIES HM6NL LWLGTLGHEHIONNSH 2 SHTJemihl ST 1Q 66N Edb.

8. a. HEHOWLNSHH60 6TAILISHT60 HHBLILIGUGH WITHI?
b. AEOWIPSHH0 (PHBHMET 2 HTTewIBIBEHL T GBI (B elendds.
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Csmpblen LaiiueyEsrer allehebrerd - &.6LT.S. (2_wij &)

SvG 1 -  [Hlewrewmbiasiuflisd
ueLBxhye] eafemédsEndGu  ellenL &el

1-3 11-5  21-3  31-5 41-2 51-4 61-2
2-1 12-2 22-4  32-2 42-4 52-2 62-2
3-5 13-3  23-3  33-4 43-3 53-4 63-5
4-4 14-1  24-1 34-5 44-1 54-2 64-3
5-2 15-2  25-2  35-4 45-4 55-1 65-5
6-1 16-5 26-4 36-1 46-5 56-4
7-5 17-3  27-5 37-3 47-5 57-3
8-1 18-2 28-4 38-4 48-5 58-3
9-2 19-1  29-4  39-1 494 59-2

10-1 20-5 30-1 40-1 50-4 604

SIS S HmTeUens 6l 60T d & (6Thd BT 6
el en L& 6l

CeuBmIs HNIEmIG@GL LIGVEITHTH DB / BlamibE&Hd ST IQUI6ITE0 LTTHHaHImIQUI IS H6IT
uppflwur  CGuifigresred, owbSwr Cuflyragmre

oSSBT mmT, HCeT BB

WsF Fflw DiemamL WHTE [HIHSH60.

llemIaITES QU6 FFIULINL H6L,

UJlhd 2 [Heuadluled LOBHILD 2 L eVeHIDLILL] LIGUSISHSHEMLD.

CuTFemeILl  LIL6UMEHEMLD

GuiTrhil s ETpL_60T QemL_HOBHTLTLIEBEm6 GJBLIHHIHCBMTETRUSHEICLPGVD SIUBMIL 6T FLOMHSHTLOTEHS
SilILEDL WD SSm6dr.

o OoucIBaImI FouTsF (LPMBHEN6NTEH GBI [HHHEV.

zEE T

1 euenjli 261 HOIOTES60 HIGHICIIMISF F(LPSHTUIRIBET SU6TTHBLILIBSIBENLOUITE) SHHBBTUI6HHTS
QeumpelHiHEH HieTTemhIES Hen6N GILB (Llp&6TmemLo.

(1) Gxmpeull GuTsFemewl QUPBIGASBG / JAMCFUF CFwBUTHHEHEGHSH CHameuwimer
FHHMW  QPBIGHBHTH | U FACUBMHHIHGTNTEGID  OTUOUTHET  Di06VEHI  LTSH
BuUITFememTd FnMIBEN6T 6)IDKIGMIBHBELD.

(i) mIcOTEWIMIS  GUOTILIL] 26T BHHHIHHTH SMFIMLbFH CFHeml GUTFmeNISH  FnBIGHEm6T
2 MLIIFSBGHS ChHemauimen CBTHUIRIEM6TES HTMIBID Hensv clenTUlsy, Fohd GILIBINIGBHTH
RQVGHNUTH 2 ML HHHHIgUl BFHel CUTFeNEIHINBTSH.

(i) 2om_BHenHd OB GLILILEF QFUINIHBHTH

. 1.2 _Hmewend HpmiE OLEer0@ITeH: FnpIsHelT - Lkl

2. Gumnsemewt e&Ty - LBASFWIT

—

SI(WPHSH SBLIEHLL LIWL6TLIBHSFH60.
QM FHT IBGOVHHHGH 15 BBTHH0 DiWPHSD LFCuimslsHaev.
121°C Geuliuplensvsnul  SiemL WIFOQFUIH6VL.
15 MHIOIL_BISH6T meldHEH60.
1. eTeBLeHLIL LILIGTLGHSH6V.
160°C GeauliLBlenevenulll  GLismrsv.
1 -2 wenll GBI 6uemI M6)HI [HEHH6V.
il UeiFe SHLFBHLHLL LILITLIHSHIH60.
CFeh@LTGD euedruisd GeulILGmmeL.
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Csmpblen LaiiueyEsrer allehebrerd - &.6LT.S. (2_wij &)

GHHBFHBHULLL HevTenimy 6(pHBCUWITETNB  61(HHFH60.

uiSiw rdfuledmbs Flgemene e1hEHH aI(EHILHI emeudsl LFFened SUMLIBHHEETs6ITN.
aleuled 260 HHIH6V.

QUHBMUI  LIHIFT  FouTenevlsdl 60 FHLeDo DBRIGURGLTHS OBTemiB  OF6m
LUFmF HlemeolILi(BdHHev.

Q&eSer MH60 FTUIGHRGNTL BIMBELPL L6V,

o gBHHMD 30 QFHBHIB6IT UMI MEUHI([HIHH60.

o BB HMHMHH HMBLILHBHTH

() Saccharomyces / Yeast

() Lactobacillus / Streptococus

(i) Acetobacter / Gluconobacter

v)Corynobacterium glutamicus/Acetobacter aerogens
(v) Mycobacterium tuberculosis

o Gamanl QuTmeT LIflewswemLaigded LBGaTlLF GFuiujd
o OBHS 2 L BUGHHBMENE @GHPeTlel BB AILBLLIGHSHEL.

o Gurgemenids FnmIHeT LS6TAHIOBFBEH 2 I LI[HGH6V.

o Hov Glpsv aul L missmenl Guemieumid /C, N, P aul L risenenil GLicwrGeusur(Bib.
e MBHHCIBMWID BB MBHHCTBBHHIGGHI LRIGEMILEF QFuIulLD.

SHMHHENUTE TBHGL_HFH CIBBIGHEmIBEL LIGOLILILTSH HIHIEH6NT.

il (LETBHAIGTHEDHE QIOBIBMIbHSH / CLoeIFaIGauTaiienTsd ApLLILILL & EReV60TENENLD L

V.

V.

Vi

/ QLD6ITF6)6)Y LIGITGIRISMIGBET EEV6VTENLD H(HEUGIIBHEHHEG OLOGIF6ILI L|6iemIGHIS6T E(HEHH6L.
&L (B BISGHS ST - LD levenevd OHTEHHHen CaTemiL gl / Hemighlewi®, CUITmHsI
BB , PBHHHNNELME0 6THIBEUTBTS.
@6l EISGHS ST - FEHUCUSLTS el LWTLIGSH6L.
SIMEVHETIEH GO
a).  x 1000
b). x 10 - sewigleni(h elsvensoulest 2 HUGLIHEBSLID.
x 40 - QuTmeTHIenI(h eMedensoulei 2 HLGILIHEHLID.
x 5 - @mIg b - HeWIol LHHev OFuls 2 HUICLmHEHSHLID.

e GHelledt WTCHemID LiwiedT HTFenionsd GelaflCuUBBLILGD B SWe] BITGLD.
IFHBfHHF OCFevavd FeuhHomTensulss CHemaudsend@ll Lalullseien Suimenduime
SIS QuTplpenmHefles  OEmeienene GUTHTMID HIOHDT SUIBENHWITET [
Blemeudberiey GeueMulBasd LILGeaM GBUTHIILE6T CHTENBE:  SHTTEmILOTEHLD.
P- geouliu’ L seomissll (Lpswm
Q- &dley eugli] (ewp.
GJOULILIL L. SIEMLUIGD (LPEM(B.
sPebmBHEG UTNS(emBUIed STBBIL LD QFUIWLNILGHEIBENIOWITE) DBIG — STBHBIGUTLD
BIGTTEIIMRISI BT QU6TTHEHI HIFIHLOMLHH P60 SILmIAWeiTen CaFHel GLTmsisst LIfiboleug
allena HHWENTES BB IHLD.
a. srplesiwu e wed LGSO Diems.

X sigid euruy 2 ully ewrweur@o. CH,, N,, CO, wimid H,S oimialujsitenen. 502-807% °
CH, eaunmueoungib.
b. 1. erflQuTmenTS

2. @&l UBLlLSBE.
C. GopamiuFsnenumsll LW6ILIBLD.

vii. @&Genmfeir eumuy

il aflomraien, s GBTSLL 16
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4. 1 Gzl QUL 6T STBHBENGIWL  HlewTewimbidS daien CHTIOABUTHPVID 2_6mLbHLILIBISHT60
2 _BUSHWTGID. 50-80% euemny GLoGHer imislujsiten g N, CO,, H,S Gumeii eumu| susnssdenenes
QEBTemIL  6UTUE  SH6V6NEIWITELD.

i 1 erflOummelT OBHBBIHEHHEHH SHIUTH.

2. Brmpeuds SWeIGUTMHST (PpHTMmUI GO elenansHIHBETed  BHLTHIH60.
1. mlewTenbIdd Fal L GTees GHMABUTL enLdb &I BLUBSHHINSBHTE Cauml  [HIewTenImIas s
gl L Gorelenn ienIBFusF OFwieinpenpuie alemenalTd 2 BLSHWTGID SIFrulel GLmmei.
iv. a) QuesdleVsdr.

b) oiGeuEFTawILy LIG6mom
V. a) el el Gegedreny.

b) s, SewensBsTil LFsHib.

Qumel PusSeNCuTensl HF Frhidlellde G 6w eTT60T6ISHI.
@QILemLF  FH(HeT

THTEF FIOMHSGTID.

mBBHIFO CFJ (Lpev RUOMIGHPMBULITES HMeV(PenBUFlend EUIevL|Hen6Td

HNMEHFWIIIBHF MAUHS [HHF6V.

LNSTMBLOIpHED (LpeLlD FIfIFLOGITEN (LPEVSHFnBNM  EREOMBIGBTENT  (LPIQFH60.

o QuUTEIGUTEN, 6TEMEMIDWITEN clpey o MIFILITHETEN CLP6VHInBIH6T E([HHIH60.
. PHusslefCuitensl (b
iv. a) omdseflesr 2Camb (Genome) Remedl LOTBHBIHEVIL 651 GHTLTLML U (pewBuUiluisd
SILBIBUIGTEN 6l 6h 6hT6HEHIENM.
b) ubgifluireseiev 2 eiten Ligsmen eu L. DNA cpeubammis@ Gosvdaions o 6o Fpi0sHTend
UTIDLIEDT U@ HmeNdH e Anflwl eul L. DNA ey @b.

v. wiGspemid umpBflwrl Wemrawll e Sibd Qaidbmsdsd Fmrh DNA uggHewmeienel
UesHHw Uereny oiilentaoll G eit@ayomend GaFuwiwiu’ L Nenr&oll B sterlILBLD.

vi. a) DNA deiypogiinlsnCurg gel 8 engGumr mMluybaleMGuimenyl  LIsOLIGUWILDT HeVIHE

b) &NHs GLREald LTDUMIWLNGHMT Caprsslds CameasBars 0@ DNA
ApsLHIMBenB el BID.

) GNHs BLhsEnsEI Gurmssotear DNA ugdsamentl Lysrenr DNA apeosbanBmiL 6
A emEmTEHH6V.

Vi o16CITa eTmIld LUSTIHHHHMTe0 dbslil L 0F60 (gel) Ganen wTCsa@id @i R dalsv
HBISHUW LPeVSEFBBISH HIWIBHM6NH QBTEIIL. 26Tl HHHBG 2 W D(WPHH MSHHUITFHMSH
QULDMBIGAUHETCLP6VID DiUBenB HomHHBEHMBL CFe0606T PG DIMFWLIFOFUIHI CLPELSHInBNI
HleWIBHMeT CauBTehdld OHTeiTeeD.

Vilie 1D(HbEH QIMBHMENDH (HBHTEV) CHmemi(h FHHFensd OFuleudHs psvld &L BULGBHSD

WwITe CHTUTHEHHET 2 [HITIHT6L 6N LOBBID  l6VBIEGF FTHUWID HNFHDBIHDHVIHE
2 _GTeNTGLD.
o QTN JBLBSHHID HIHTNHIEH6T GHTETMILD.
o Hrauy GHTUIGene gBLUBHHID CHTULTEHHH6T CHTHIBIOISHTH SUIBNBF @lOGVID
MBHOHTHVBEHID  DIEF Fi DI FHEVID & 6T6NTGH1LD.
o 2 UjHCHETENHIT QUIBNS 6L L HIHM6NTH GHLIPLLIGIIgUl DIBIBIH6T CHTEIBIeIHT60
BUIBMBF GHLOBOBTGHSH DNFHFBISHHEVIHEG6TEMTGLD.

6. 1 a). 78%
b). upsSflwr / FwGerm  LBaSu.
i euefioemiev ewpsyaer NH, / NO; <& ompigHev.
. a). Azotobacter
b). Rhizobium / Anabaena

il aflomraien, s GBTSLL 17
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\% a). WBHHCIBMIHHET AUGTIDEMIL 60 WHHIFTH LOTBID. (HTLDPSHFH6D)
b). aueiloswi_60HFHID LD6wTEmNVID HIHENEVHETEID MBHIF6 FLOHENeVHUILT GLIGILD.
v. a). rGor@gGenmies - &og O, , CO, sydunpomps CHTeiGoFeaID.
b). @8 Bem@Genmiiesr  — LIBGuTEFewIWITS  LOTBHBIH6D.
C). DBMISI - HMFF FH(HBBHH60 LMIGTILF CFuIu|b.
d). Qeimedein - GHAUID HEHHCHTH — HemeNHEHTFITS  LOTHBNHIH6D
e). SICImbLliel - GHMHP 2_MBHMEVDH HITWI(HSH6V.
Vi 1 SiBsmrgFer UBBilwr euenjFdleb@s FTHEIDTEIH6060 6INeID DGl 66T FSldbEGHF
FTHBLOTOHTH S ([HHFH60.
i BevemauUled(hhH RUIBENE [HICHTENBISD HIQHOHTENHMUI [HdbEHH6V.
il. Saccharomyes cereviciae
V. SHEAIMWIUID BBGHmBUD GLoDLIGEHE60.
V. Gauml Lipeuensd, GFsuaiensy

—-

Camenmaugen LBNSHAWT Disvevd CHTHBH.

Camevim UBNSHWT DI6L60HI LIMISE.

amelwm uBsflwur oeveog @&LTflsvevld

i umSflwm
gwBesorm umpSflwmr, odba uBpsflwm

. ukied, UBBCBrCaFmeur, Fev DI0BTHH6N

V. L (IpHBHMHeUT [BHl6w enBIS Heifled GosiiFalailanmed @GUILULL @QIORSMIDbHS &b
STEILILIB6USHE06M6V. BH([HEU6H [HI6TT6NIMIF H6V6 GILD6ITFEINIENTE0 @EHLOLILIL L (OMISENLOHS
EIORIEICE

2. (pBHBHHeUH6Ts0 Seniplosmt (enoBEBTOETEMSIWID), LFMFU|mHLosmNE6T, RNenev@aFT@aTLD
GuTelim  GIDETFIR|LI LIGTGIMBIGRIGET HleNLWITHI. H(HEUHTHI60 Slsnel 2 6wi(H.

3. (WFHBHMHEUTIH6MD, GLosiFsualenmed @UULL LsTOeuBPiLd o 6B - HHeUaTH66e0

EemL WG]

4. (PSBHMHEUST BUIKIG DVEGSH6IM60 9 + 2 DML QOBIBEMIOLIL] BEV6M6V - SH(HEU6IH6ITE0
2 60i(H.

5. (WHBBHMmAUST WS Herle0 80s BewyCurBamibsmer @edensv -  HHousiHorfled 80S

@enyBuTBFTIDE6T 2_6u(H.
6. (PHBHHATHEHDHE HOFFL L HID SHeMLUWITHL. - HHOUDTHEDHHEG HBVFFL L HID 2 6wIH.
V. &60 Q(OMmIGMIOLIL] ST L ULIBHISE06m60.
WPHNMH / (WPHeVIH OLosiigeie)] &lenL WTgl.
L|6STeBIBBIBEHHE SenyOUT@FTIDEET  &lemL TG
Qe Hreluied Hlemib@Gd ST lguilemmBeoBul LITTdae0TDd
DNA, RNA wng&rip SmbaHev.

i a. Green sulphur bacteria/ugeng Feou uBaSHum
Purple sulphur bacteria / esngm gesouiy umpfluim
Cynobacteria / gwi@smmumpnSilwur / Anabeena / Nostoc
Nitrosomanas

Nitrobacter

Saccharomyces /ogiouip.

Clostridium

Lactobacillus

060eITe  cLPEVLIGUTHL_SH6TT 15&H OHTIOMBLIL 6V.
AL Oaulil BubHemedsefen S (e GeulBeneoulsvld DI(PSHBHHVID.) HTHHHMDH
BLT&HSHEVTLD.

o 1TBB Caumsld 2 UIFQITEIHI.

o

e e 0o
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. (1) Saccharomyces

(1) Acetobacter / Gluconobacter
(i) Penicillium notatum
(iv) Lactobacillus / Streptococcus
(V) Bacillus Thuringiensis

C () Agaricus - 2_ewieuns
(1) Saccharomyces - unest 2_BLUSHHUIHCLTSHI OTHGHMPUTEL QBTHHHB CFWLICTI(LPENBEHSTSHL

LuWI6TLI(H & &H6V.

Lactobacillus - Gunal. 2 _BUSHFHGHTHI LUTensw 2_emBUF OFuisnsB@ (HUl] 2 MLSHHHELD.)
Acetobacter / Gluconobacter - eenma\fl o _BLGHHHHTH LILIGTLIHLD.

L sleynby eeliLBegs eihseisid CHTHBaFTensvsafsvid LweaTLGHS W Lleter GeuefllGuimmib
BITGLD.

. o GmTWTHE [HleweNIBIA BT GCLIHGLD.
o mflen U AFen Cxeal oFsflda@w. (BOD) Bflasm srbplesiu BubsHensr 2 [HeursHev.
o BB Lflensd HIyewIOTE HTBIBBUPSTON uTueHsT Geueiwimgd. / H,S

. sIfeBflevieTen GFHal GLITHTHETSH HleweNBISBmeNF QHTOABLL FOFUIH
HlewTemhIES Herllel 2 &oHs0 QFWBLTEH cpeld Sieumdmled RuiBenswiten Llflendd
QFwmBuT® MPBIPFOFUIFH GHIpeD  LDTFTHBBMENT Hbd), LTHBLOTE Heilenloenlid
GMBHGLD CFWIST(LPHBUWITELD.

V. Wl QL HWTfleHame.
FpSHHIHFeMNbH S bHHIeNen eTemClemenul [HdbEHH6V.
2 Beurmd HIN6)BMNT HdbH60.

V. @rewiLmbplensoll UfSFLULF FLpHTuldHH60
gLl L SemL_uled (pemmullesr Guimgy.
Qurdleayeugri] (pempuleTCuTE).

1. @yenih Qemismend CFihsd DNA ugdemdensd CsflalCauis GCbrduidemdd6smen(h
Geully Bouprdal, emevBsa GBTHWID cpsod @ULF GFuign Qurgd DNA cpsvbamBens
NHHH O\BHT6I6N60.

. E. coli

. (refll) Geiideden 2 BLHT GFUIHev.

(omedil) euenyFF @Gomel 2 @BLIGHFH OFUISH6L.
GeamiuenL L 19ed B Gy 1omba (Hepatitis - B)

s HmIalmnsd allambdosendGuwl  ellenL &ell

RMm AHD VG WeniB Wemibld CFFeumhmed LMlul pevdbamBIssT CHT6IBILD.
® W clpevdbInmpl Hems 2 wifeumengl (10*-10'°) @i@& QRenL LI L psdbdaByl Hens 2 HeUTELD.
o uflijll uOLIGSHWIDTELD

QumelgsaEamIl B (LsvFHHmIL(H)

Ly SHLD

pubslefd odleod LMW cLPeVSHanBIH6NT.

OELVEVIF:

SHHOUDT HTOUTH HVF FoU[HET DWIOLILS Fnaml

TG [HeiT

a6t

ysrenr HreuydF GOl jemraum@LD.

Cevdsd FOUTF PSHTIII LIEHLUWITGLD.
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o FemendbBamrgen, LlgsHmen elevmigd CFOILITGID. GevdH HOUTF HPHTTI LIHL UWITEGLD.

o  MBMNSl6H

o FHVFHAST DIMIDLILD FnBTGLD.

o YHAHTUCUTLTEHHeMET LB 6U6iIgnL 1963 FnBTEGLD.

o LOMIGUTM®ET, GFaIBsors - GEHHCHTHL  LSOLIE I ULIBIGHETTEGLD.

o Qemmedlell LIMEmmal LsOLIGHSWTELD.

o ibfler / Qdmeoraen / enflero@maei.

o SIMWLILS FaBTEGLD.

o oL dler / Capdler / 160Gy

e GauilliLT@b.

o fBva / @ewevlIBUE / GG Cerra

o OQBTHWIOTS / 2mdbsHwTsd CHTOBLIGLD.

o FHTHIHBH6N gJaIB FhFHmuid GmmHH SenL Geulil BUbHmeIH6M6T B 2 | BHTHHMBIH6IT
BIPSSULIBLD.

o BHEDHHHCHMe / B)6igiedlenn

o 2 160 S6LEVFHI WL FTJHS LOTHBMBHEIGET HIDSHSHID.

o F@mE&Genmiilen/ wGWIT@CemmLieH

o GamamihOFevevs0 GHTHBUTH.

o QOWBem  @&GemmLilued6or

o UIpQurmOenafl / urgHsTiys COFHTHlensvd GFuiuji.

o IIOGHT IOGUBIBENTE, LJHBIBEMET HbH DVBTHS OCGHTIHBLIBLD.

o QUEHMBL BLI LNN6WILIL|HH6T 2 6uw1(H.

e DNA @Udl enyCur plusslefCumengl Babseamen LIsOLIES WLMBIS6TELD.

o  FHmeu(penBUflenioll LSTTHHmISmeNF CFLOHH meNbHELD.

o  HMV(IPMBUFlENIDL LISTTHHBIBMN DBHHH FhHHBEHHGHDB HLHHID.

o IHH QHTGHULUBE clpeoll LIF&Hlenul 6IDPmIGLD.

e RNA

o QeyBur MuysHeMCuimenyl Hohmemen LsOLIEGHUWIDTEGID.

e Isd Qasm@lys@ll uniseiliggFCauiu.

o MATFHBOME HMEVMIDUJFlENIDG HBAULHEMENSH H6NEhF LI ILIBIHSEILD.

6TemeUGLLIEDID 38 x 4 = 152 LjeVierib6lT
2. &HBBH S
s1CuremsusCymm CHO oiLmiglujsitengl.
H:O gy@w. 2:1 su@i.
CX(Hzo)y QUTHIF GHATHBHEMTEL BTL_L6VTLD.
QorBeumFHHEemIL B
ML FHBMIL_BH, QUTEFHHMIL B, LOFHHMILH 6160  cLP6iiml elenSLILIHBLD.
Quor@eTFHHmMILIgeL Oleusvey DjgmId Fnml - 1
ML FHHMIL 1960 OlousL6L Db Fnll 2 UGLD. (R HlenendbCaTengl B Llenewilil] 2 6wi{H)
QU FohBmMILIgsD LD Oalcdevd Fnmibell 2 _6wi(h. (BenenbBsTenFl Bh@HL LenseurliL|beiT
L6V 2 _6iT6TT6l.
(1-4) oievevml (1-6) LNewemilILBHTE B [HEBBEVTLD.
Qurellgdamyl B UTflw cpeudbammIseT / 2 ulFll LsOLGSHUIBIGEN.
RQemyCuna Huibdlellds Didlevd / DHEMIOLILISFBTGLD.
fiwGeors ewuGUTEICUBE CO, WeiibsamonsHwLTGID. (Qorlldh OHTEUlE Gurg.)
CFavBsura/ QUGS (HHEUTH) HTAUJH HEVFFHAUTHEMI DIMIOLIL|EH DI
rEuTmeT / Repmeden HTeugsd CaFLOIL|6wTeUTGLD.
HemenbCaTFen alevmli@ GFLOLIL|eRTEUTELD.
MBBBIET - HEOFFHOU] DMWOLILS Fnll, LB ATl 1960 Fnll
mIOUTmeT  / HlenensCasrasn Gevds FHOUTF PSTTULMLWITHS CHTOBLGLD.

17 x 3 = 51 1jenierfierr

il aflomraien, s GBTSLL 20



Csmpblen LaiiueyEsrer allehebrerd - &.6LT.S. (2_wij &)

SE&SHmeTud 2 ullfsF OCFwearupsnposmenu|d wafllGargd CHmauseamen BHlenmey
QFu1gI0®TeTOISHBETH LWTLGSHHINGCH 2 ulifshHesmeomi usilulsv.
UsiiienL & HTeuld OHTLSHBHD QHbHHIIHD CFUIGT(LLEHBUWITEGLD.

o _6wi6)
L[S

LML

aIFHSH  CureaiBaBenB 2 _musHal CFUIgHCsTaTasBETE 2 ullfsH6smfail Lailuied
UwISTLI(B &S B &)

Uiy flemouiluied &miybhsd seniBLIGLILSEIT.

DNA capevdanpilen Siemiolil] SHemrBLillpdbasiul Lenowimergsl @ H0STIHani Ldhalen elhdHdoHE

JHINTHIUIF].

@smared CQuEBLUTID E.coli uBnSflwr uwetu®GsHSHUuGLD.

RAHOBHTINMIL LIS HEUTHI LIFIDLIHTUICOE BN EN60ThIS T6m0T60.

CauOmTeH a8 C\EmsiTenen.

QumEbsWMLUWF CFUISH60.

QM SMESHUTMbHSH SSTOITH DRHHEG UTDLDTULGHM6NS CHTadh 6lFe0606v.

(omedil) @eigellell 2 MLGHEH QFUILISH6L.

(oreflL) eueni&Fd) Seiidelleit 2 _MLGHSH CFUIH6L.

CasluBmBBBla B 6L 0HHH 2 BLSS CFUISHeD.

(FGom iedwir GpmumefaEndd aIPBIGILIGID GBS 2 _mBUITS SHTTamiemul 2 ML CFUIFH6L.

SI0Ceva / LGyrmmCuiss.

RemevCBug/ GuBPICsg  Cumes CBTHWIRIGEmeT 2 _BLIGHEH CFUIHL. GHHHUIEL HeITFHiHHM6NTEH

& BUUBHHID ReT_CUIBTTen 2 BLdHg GlFUIHev.

UJbUTWeV&HS CHTINeDIL LID HMBHTEOHHL 2 U] HTau], alevmid N6 EhdbE.

UTDLIEDTUWLISV@GSMEN LGSHSHID @@ HILL (PpewpwTsd  ollhdHdOF Ll HeiTerng.

STAUTRIBEHHGHL LIBHSHeN[HHE ! LITFIDUMTUIOEHBMEL L|@&HHEHID LIFIDUMTULIG&HS STelurs.

Agrobacterium tumifaciens UWSTLUGSHSLILIBLD.

UstigflenofBuinssd HflaUBGHSILL L HTeay, alle0mE, bHiewenmhidsGHmenl GLBINISBEG R

CamMPeI Lib UWTLBSHSLILIBS HTBSHI.

Gamwr, &Bemeor HTaugBIGsianen BT upbusnywiso@semenil Li@&HHILD.

OBeY, Lienaulensy GUTEB HTauy SemhiseTsy HemeTolBTeL60EMEN 613NTHHHInIQUI CLIGBIGHEN6IT

o BLGHF CFuIFH60.

alpmpller A QFfibsd Haliuflfenw 2 BLSHH CFUiHsv.

Erwinia unedovora uppiflumeneitl LwemBsaHIp 2 ulflend GsmPeni’ LighAHenBLITESI CFuiiibLD..

RSHOHTHMI LHEHED DIEIFn60BIGB6T OTHHTIO6H LT85 dne0midbErniD E6umicbTemntl LIl (BeTendl.
30 x 5 = 150 vyerienflswein

Bz ueTBOSTL(H BHoL (PeuBulelBhsd @@ WPHBWTGLD. &.p. 6000 SHT6OLILESH U0

ulBeurailwsEmD HEAWTHEHD WHFTID 2 BUSHSH CFUIISBHTSH  [HIGHTENIHIGHHEMENL

LIWLIGTLI(R &> &5 U|6TT6IT6UIT .

QuEeUTEID  CHFleCFUIWLINILIL (H6TTeTg).

LIbIG&.

LBSifluim

HleNTenImIg  060l6uTeN  PEULIGILITHETNTSH / LosVleuTel isLeVEH HLHSHOHTHIBGHD BF FHeu

AP6VBIGBEMENT 16&H1 CFWBLGBEH6L.

( QeulIupBlensv/ DIPHHD PHW 2 W HubHmessT CHemauulsemnsv) Semi LI L

HupsoasHSL LIHRSDS BHRESID, WIHPD SNSOTNHS BHHS.

UbE ellen6Ne dBeiT @P60 LOTFTHBIHET DIGL6V.

sl b uTflwenellsd GhHemaulILLTenowimengl RH6SHTINMIL LiGHaN6D  [HIGwT6u01 IS & 61T 60T

umIB6lIL] DIFHBFboHd SHTTeRTLOTHIBEHI.

® _HITIDTd Eenevdel 2 ML OFUIH60.
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Corynobacterium glutamicus uweTUBSHSILIBLD.
o _euie)] Wend HFLIWLTGLD.
G 6L L_LOl6dT
o _IeF SHENIULL I9HEMTHL LIWLTUGHHEHIIQU OCET  DILOGORIGETTGLD.
Agaricus
CBIQWITE 2 _euredTdll LIL6GTLIBEHSHTEnLD.
A 2_BLIGHI)
SiflF / Chrgienio g HlewTenImIS s CHTPBUTL 1960 cpevld GUIBLILIGBLD.
A 2_BLIGHI)
HITLemF LwsTUBSHSHILGLD.
Saccharocmyces / ogiaud LWELGGSHF CFILNUBLD CBTHEHSHB CFWET(LPEBUITELD.
uTemsvdh HeJWFOFUIW (HWJ 2 BuSHeE@ELl) uwauGHSUIUGL. / Cursl 2 BUSHHHE
seiteflen 16g1 (C,H,OH) Acetobacter / Gluconobacter résid LWSTLGHSILGLD.
STBHBI6TEN BHILHFHemed LUITLIBHHSLILIBLD.
waiel elsvensusst/ SCP o _musd Gauiw Saccharomyces uwieuBSHSHULBLD.
Cuaaf (QeugIILED) MBHOHTHI60 LLSTLGSHSLILIBGLD
om, Fl HEVEMAIUIL 6T Lo IID CFTHFHI MEIHSH60.
o7 QUG (LeMb@ELD.)
CO, GeuelGuigibd.
CO, auruy 1016 GewIpuIelaIsiT FlenBULBGEISEMED (DT GLITHIGLD.
Forv 2 _musHauferCurgdl LwWeTLGSHBILIGLD.
o w6 BBHTULNTELITSHI HiswTewImid H6iT &L HLLIBSHSEILD.
6TeniBol o 6wie) BHBRSMILF GFUILID (LPEDBSH6IT (LPevID 2 6516 BMBTUILF GFuIuIILGLD
flov FhSHTUILRIGETN Hlewtenhiad) GhIQUITE 2 emiauTdll LWGTLIBSHSUILBLID oGl ale0en60H6IT
/ Agaricus
flov FhHBHILILBIG6T60 HIGHTENIHBIS BT DMCFLI Hlemenaldmel 2 ol 61 GFTdabLILIL 6v.
e Csjossrsd BCusbssfl (Ceusliug) meHEHTHN60L LWTLIHHS LDTHEHMmPUISIED
HIe001(HHENMBM HeAMENLOENW! JBLIBHEHIH6V.
o Lactobaccilus @iz Sie0i6sud GHmOABUTEH SHryenions ReousCuratens Sevpfid Sifsvons
rmel UTensy 2 _enmulF GaFuIuL.
LI@hLoesT / Sfemey 0.25um - 5.00 um
BIMISHEGHS BILIQUITED LIMTTEHSHInIQUI  (LPEITS(HEUEH
HOFFTHI, OUSHHCLT, HlenensCHTenr E6ITEOT6  GUGTENIOWITE  SDIEHLOLIL]
WPHVM GoeFalansh@ GealelGu 2 em®
WPHV[H OETFRINHGHID HVFFHFOHBGHID 2 611G 2 6wi(h .
SHemendBaTl Lrsd, QuUT&GUTeILIIL B SlenendCsm Sl < sWIIBBTEOT6ISI.
Cwergsie), 2 L LUBwred GUWausTed CoHrarmid ewwly 18H  @eflsd0sTEliy
BIBLUOUTHeTHeT / Fourd QBTawD  STemriLpBLD.
o FlommlenLl (H6euFlD) HevFHUHEG OeuellGu GuTel gFdhsenylLmeoren ellpgd CuTes
UBTISBHSToTaIE)

(WPHVUHOILDSIIF61I6
(PSRN

Usliyfleniols LG &a&misbsiT.
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o Bemev CUTEIBG.
o LIS BIJHen Flevaummmeorendl.
o LIFjmel FoujdEnd@ OeualBu HIhHIH 666,
o (LHNHO6L YTIDLIDTGHD SewPGUITEIB  DieMLOLIL.
o BeyCurBamb GuUTFHIITH HHeustT RemFGUTCFTIDHMeN L& Fpfluteor (70s)
o FNlW 2 U SIVGHET ST6ENTIQEITELTEIS).
e RNA, yrs sdluisuBmreorengi.
o &MU Oummeiset (Gemd - Genome) @rlewL & &mefl  DNA cpevddnmiser
FrRIFeVeImeTTU aIIQRISHHE0 DIMIOHSH HIBEPTHHD CHT6BILD.
o SFH RH HN DVBTGLD.
o aumenwiaigel & Flw DNA cpsubamplsst Llenmeroldll BHosenTd SienLDULD.
o Gl uBTFHSID GeEUTEOL 1960T
o (PHNIM.
o 30Zmy, UIHWL, OBTHWD, STCUTMHCIBL @RI B, ACFH FmmIHETTEOTEN
GHMBAHGTLOL LISHTTHBHLOMGLD.
b. o HeUITHL LITHIBTLIL.
o QYAIGHMBHI BLIEmISH6N.
o (IPHNIMH OLDeiIF6)I6)
o Cxjawempulsd LUSHTTHHHBMET LG&HHHISHNID GCeusilGuiBmeiid.
o ROMGHOHTGLUIL BIBUGLITH6IT.
o @afllh0aTEY
o 2Beamid (Genome) LFIDUMT GUIGOLIBM6NTD H6NMEhFWLILIBHS MeUHIH60.
o ayCGuTBsmb - Urspd OHTGLIL
o FOSHGH(PMMB - SIENTF6)
o SemIlienll - LITSHISTLIL]
o (PHNMH HEVHBH FBIHN6N GHTH® M6)dHH [HFHH6V.
30 x 5 = 150 verienflsweir
7. a. mletamuilifsds 6aTe0ed &6l
o WTGHEID HiswIemhIS S OHTIBUTL WL & &L HLLGHHINISHBHTEH  DBBICDTH  DiBIS)
HNEH WIBFLIGH OHTHBUTHHET psvld 2 BLGHFH QFUILD @RFaFTuiel GLUTmei
o HIHINIBISWITEL gBUBLD CHTUIsemeNd @HewIlILBHSHI LUITLIHLD.
o Penicillium chysogeaum um &m&Fll LW UGBSH S 2 60HI60 (IPH60T6IS
mlenTamIUNT O BTeOeWITeN  GLsTFlellen et BLIIQHBLILILL .
o Smel WaF FPwenGer ChHemaulILIBLID.
o HIGNIENIHISH6N6N 2 WiTeuTen S IOLHEBS MIHID, HMIBUI UL HT6VID LU HTT6RILOTS
QUEDTWIENMLILIL L HT60HHI6N lEBMy HlewenlmidE 6T GLLIDaTalls0 BHTeirmiLD.
o Bxpemauimen o6 s@ Goevrs Hiswlamuljs CBTe0eHEm6I LILIGTILIHHHINSHTEL DieUBBISE
RIS Hedtenipulenends ST (HID HIGHTNIBIGF FTHEH6T CHTHIB S (6wl (h.
o GIHGID HlWIHB D6 FIHGHD DFCFTmeumbemen CaupTesdlF HHHBFHHI 060N GH60m
o UL geameill eleum@asend@Gd FalFamaweailsasll UwLeTLBHSHSILBH MBS,
o 2 UWIFHOHMPI LD HMyenions QeuBslel 2 BLH ellenanshImer HHBF HHIeTeNHI.
o UBNSFWIT, LkIGE, enaud CHTUISmeNS Sl BLILIGSHHIOIHBEG Reneu LILIGTLIHSHSHL ILIHES 360

o HVFFO] OHTGUMUS HbHHH6L / UIHHOSTGLenL 0FwelpdsFoauihed Gumeims
(LPEMBEH6T (6D  HlsnTerulT s 6ETeL6IE6IT cpsuld HiswTemIuilfleenend &L BLLGEHSHEVTLD.
10 x 5 = 50 Ljevierfimen
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mUJFHH66 2_(Haualulsd DIenLDLIL|EE6IT.

<
°

H6V QOBIGEMIOLILS SlenLWITH).

LT SIS, SHHAULOVRIGBET L& UIIBBT6OT6SI.

Urs 2 Ledenmed @lolil L eniowldh  GWOWTenslenisll Sienbhd & Sidlsvmiserient Gul
Flaseomen QM  HIewlldHeNdsWTGLD.

2_Houailied DIeWIDLIL| (Pl GUNEBULD.

Camevm - Hmefluim, FFSTTE LT DL 6N60 OBTeRIL eI

Cameneym - FWFSTT LJH LOL M6V OlBTERIL  6n6)T .

Flbme0Ten FIDFSTTET MO .

@UDeSIIDl  QUMBHEMVID Flov FTHHB6MED — LTHOLMEVF @l LTHID FHenendBahmLysid
LememtlL|bdmelT Qdmewi  QUTHOUTEILIL (B CLDsiF6le)] HT6uILILIL 60TLD.

FbBHEVTH.
5 x 10 = 50 Leiterfabeir

@emel Lipas0 WeF FnSusneluITensUITeD.

Comuyliy / seueusne) eildld GUILTEID 2 WITaTaIHTE RHBELD.

GoBurlis@ 2o Th CFUISHICHTETEHID HIFIHIOTET LIFIDTBBRIGET 61eneildhdmeTerenalLTd
BBHH

aIfled aleMjFHABH@HID SMIOLIHBBHHIHGID bHILHSHMEINBEIT HTT6ITLOTH60.

edleuTell PHTIL LHL BT 10H HTHHD LfihsH LwWenbds Lew Smig almenea|senern
2 MusHd QFuIuD FHmes

BHOHTIBUTHET RewL_Geulil BubHeneuseien S Hewd / lCFL  BUbSHenerssit
GHemeuLILIL TemLD.

UTeRT 2 BLGHS)

OBTHHHEO OBHTHBUT NI LIULITLGSHH60.

Fal (Qeu6sv) a1 HEIDTEINSIEN GHTHRIHEOHIENED DHINIHMS CHTHINIOOT, 2 (I, OBEBID
BeOmul Fenalull 19bEhL e CFJdHal hei@ LlenggHev.

o Hlov Wwenl@myd sueny 30°C (Siewmuien GeauliLmensouisd) QTS eHE S D61 &HEHev.

o WFIRNSH CHTPBUTH STTEIOTSH, CBTHHHEO cpeold SHTUOITL gl B  sTHEeITeVID
2 _MUSHSWTELD.

o widhsmaluiget CO, amuy GUINBT 2 GHaTHed FWFID SHievenbsl GHremluleTy
OTHGHMPUI60  GLITBIGLD.

o umewt Geugkilid Geuemenuisy e1mHG6umsd GleuariGUImILD.
SIOCeurm  DYfeVmIBET 2 BLIGHEH CFUISH6V.

FmaUUll IgGuITeml o ewreilell HJHend GIDUGSHHINISBHTHAD LULTLGSHBHLILIGLD
QBHBHTEN  LPEVLPFHEOTHL LIWeTLIBGeUSH HTCLTeNeuHCIBm.

GEnpLLLOGS ibleold

o e 2 MUHD BeouemevdailaniCurdl Femen GuibLBGHHINSBHTE  (Taste enhancers)
LweiTLI(B S SUILIBLD.

Corynebacterium glutomicus uBpSflum  LWETUGSHSLILIGLD

amealmasel (Wild typec) 2 mugg) Gauiud Sienenaueil FnbhGHe0Tear 66
GEBLLLOG DlevHend alan CuHHHev 2 ML HFH FuIub.
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o AQUBUFHEIBET WMBHWTE 2 _BLSHEH QFUILID &HEBBBLOST JiOeVHMSH (LPHeIHeN6V HbHI
OeueM@uw ubyD (HL_BLrUTg6S)

o UFHM UDLWTS Faoll 2 BUSHSHUled e LUHD elenemaurdlul HmDL GleusLsLILITGLD
(Forll SILmIFSUlelTeN  HHLILIEHTFHEND)

o MBHIF6 LPeODTAIW Wflwmebd LiwseTLGSHSULGLD.

o 32°C - 33°C Gesuliuplensouied 48 1oewllddueomideiled mHlou] ) GILmILD.

M6V 6.

Corynebacterium glutamicum strain ATCC-1327 Gusld LweTLBSHSLILIGLD.

2 BUSHEF CFWSILPMHB GHEHLLLIGE 0 2 BLUSHEF CFWSI(LPDHBMUL RHHII.

GUBHHW  HiewTewimid  GUSMBIGET (psvlD 26ml_HHA6 &l Lenollsnll  Gsud  eil[HHa)

QFUIIHTEL MeVF6l 2 _BLHE alensNFFed eSBBHBEG 200 EImbD alen] P HFHBILL(H6TT6NHI.
o QeluTmrae 2 MuHs OFLWOUGD HOCHIT DOEVRIHENTES  MHEVFMID  OBTHUIRIGEHLD

SILMIGLD.

o GCumLy et eleNHBMENUID CLITBISH6T 2 _MBLSH0FUleNd60emev.

o FTHMIeIOND HYCITHSWIOTE HevmhiHeT CHemaudbd AHHITH OGO DbevmhiBeN6T 2 BLIGS
Gauwiwomullesr ettt LB Qumrpsl(psnmuie cpsld 2 BUSHHEF CFWTI(Pe»B BMIHHILIGBLD.

o @FHMBHTHI LWSTLGSHSLILGBD HIswTemhISH6T CHenauimen Slemenalaill FaBoHeord i Gsurr
SIOVBIBMENT 2 _BLIGHF CFUIHIEHTETEHD. Dieneu BT HIETIENIHIS D Hevalmdbmeisy (Strains)
CQFwwlIuBD @m OFWeTEGLD.

stemeu@uieid. 30 x 5 = 152 Lje1i61iB6iT
8. a. AL HEH60.
o HHMB 2eNL_HhIGH6I, HEUI6wIMLl GLITHET 2 616l L 66Nl 2 _LIGJ6mImhibHensIT [hHl6uiTeulmhiadb6iT
BuID DeuBNlel alldhaH6eT DBBSHTHEHOHTET6T6D.

o OauIuD cpsvld FH(HOWIHGHH6V.
5 Qrewih UNBLILIBLD.
1.y Geuliuds SmOWISHHe0.
2. 2 wiGeiusés &muludldsHso
o FIQaIILG SHIOWINHHE0
o OQUTEHIOITE HBMSH DM HHIBHEN6NU|LD.
o SBMBEH SWTLILSBHTHI LWSTLGSHSUUBLD 2 LISTenimidberlen LiTshaImhisenn
S®OWAILESTS GD(IpenB LILGTLIGSHSHLILIBLD.
Bas &b
o 100°C Qaras@n Hflsd ieldHaHev.
o I(PHHBHHEVRNED DIeNHIH60.
o QETHEGHID Bfled 100°C uled SieNGHH60.
o B& WH eTeMeDOWIT @ (PmBWTGW. 10-15 HIOLHISH6T SieldbaULBLD.
o mauTd, UBMSHlwm, ukies CuTEIBaIBsL i _RIFUleTen LTS SPeIHTed Disuinisviemen
[BIGTT6RIRIA B6IT  DHLHULD.

o K(HEMB 2EML_HMIG6N, LIHHHI Lehd, allgHmelr GUTIB 2 Wi GelliLhend SHTHIGID HeTenLoUIBb
Qumreiseflenmmed  @eleumml &HLOWILYSSHEOTID.
o HJoN 261 _HID SILBIFS UGN LUTHHTHHD Lehd DIenLLILITNNTeD ¢plp Disvitdleliidh
Henmed enmULIBHe0 Geuemi(BLD.
o gl OQUITHL BT QUThHHTeN UTHHTRISNL @G evdefuids Hrerfermed
BB Di(WpHHaIBHevNs0 QB CeulLilBheHsv GeusmrBLd.
e 2 o Oeulius &SmO HaH60.
o UaIFa Faumeneouled LgHd OFeh@GLTGID aleny GeuliGommed
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SmOwefHHe0 (Lpenm.
o 2 Wlsuli Heev({BLIL
o 170°C Geuliuplensouied 1-2 wefl@ryn LIFGuimsldHeHev.
o 2 FHIIWID - OEIIUSMBHH HTRIGD HEEHIOUITEN  HEWIemITIgll LITSHHTHIGHNT  HHSHH
b5
o QUYHH6ED
e 2 mHWBB Galil FHyeu 261 HHIGEHHBTHI LWLTLHSHSLILGLD
9 FHMJewID: HJed CUTFN 6T HHIGH6IT.
e @FHMHMH 0.22 - 0.45 MM WELAILSBMBT IMTUIGITEN GUENEVEHETNEMIGTET 6llg LILITLIHSHSBLILIBLD.
o agUITaNSHl SHHUOWIHSSILLL  SADLCILTEINSIE0 meudSLILIBLD.
o HAlenULl LIWGTLIHSHH60
o HNF FHFH RvHHTelIeD HHTHBHBENBEH6N.
- o FHMOTHESHHeN6T CHTABUT ML @& 61bery (X) &HHTH6IT. 2 SHTFewid: PUIR|Fnl MBIGH6TT
FHF) FDFmFd gl BIB6T 2 ua|BLSHH S CHTIABFTeNsH6N6L LG SHBILIGLD.
o &AL HIWIOTH HlewTenbdSHeMe B ALOUBIBT P,

o QJUFTWIEII LSTIHHMISH6N.
o Seummlen clpevld MmiewTemhRIS UG  (LPHeVITH OLD6IIF6)I6)]
Ued S Lenolll, Opraugs QHTOBUTEH psaluler UTdHaasiu®LD.
o gryenrd LiGermed CuUBMSIEH6IT.
HIFTTD MUICUTHGHECMTMTL (B DLOl6VLD.
SleuFeit ( Djugedt, @ Gemmiflenn)

6Tomel G isitD. 38 x 4 = 152 LJ1i61ilB6rm
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VG 2 - 2 W cpoddmpliseial (WdHSuS e
ueLBaJey allermdsal

1. HewensCaTHIgdh@ll L1emewIlL] aInHH6T BT6WIH DB peuHIBl 6157

1. GomeoByman 2. TGN 3. 9mBeua
4. enaBsle 5. s&60ImS
2. &1CUTmaIHBIMBSIEL SIL MISIUIETEN CLPEOBMIHET 6Teneu?
.. CCH, O 2. C,H,O,N
3. C,H,O,S 4. C,H,O,N, S
5. C,H,O,N, P

3. &&GCITa (WevHFIOBTSIB BIULGLILMLAISHTED 2 (HeuTeuel Wimeneu?

Brenih GHEHHCHTEH  (LPELSFnMIH6NT

QH GEHECHTH (WPevdHammIdD @H HVBEBTE (LPeVSHTnNBID

Qb GHEHHCHTH (WevdHImmID @h LUIBECBT& (L6e0sHdnnID

Breni® UIBCBIa cLpevedn DI

RH SEpHCHTH (pevdbampid, @ @eyGura o ulJliLeduGaHw LPevdhannID

Nk W =

4. UeaeumeusiouBmien 61& 2 ulyliLeou@aHwT@L?
1. ®enyGums 2. &HenHCmTaH 3. QFaBeora
4. 5dHGCyTaH 5. enamnsleot
5. UeitaumeueteuBmien o ufilileou@GHuwd SiedeonsHer  6leneu?
A - s B - puwsdelsstleon C - Gurelgsbsamyl (b
D - @i E - ATP
L. A, Cgslwenal WL BLD 2. A, B, D syg8lwiemnsu ol (Bb
3. C, D gudlwiemeu 1ol (Bib 4. D, E gydlwieneu 1ol (Bid
5. C, E sudlwemeu 10l (Bid
6. Lleieu(meuetiouBmIeN Qeiml, &HEHHCHTH DIVGHDB6NT6L LOTSHHTID 2 _(HeuTaiHeve. Dbl 61517

1. QeaBeord: 2. GumeuByma 3. HemensBamraet
4. 550yTaH 5. mIQUM(mHeIT
7. U6Teu(hld (LPGOBBIBEH6IT FH6L LIJTHRISENHID FnBTEH DieDoaud 61517
1. Qumauys 2. sevdlwibd 3. BhHHBHLD
4. BmLbL 5. MBSTFT

8. Uesteumeueiaummien STELTeneuSHBCIMBMISH6T OHTLTLITERT 2 6uIenLOWITeT FnBml 61517
DIMANHHID Hifl60 SHeDFULD.

SIMATSHSHID LTFUI P60 TnBIHEMTGLD.

SIMRNHHID HTLDSH S H6NTGLD.

DIMANHHVID MFHTFT - QU FFar aldSlHd 2:1 uEGLb.

SIMANSHHID BHenendCHTHI9H@SHLI LlenewiliL|HH6eT 2 6awi(h.

A

9. Uesreumeuemeummien sTCLITe»eUHEIB®I Sjebeonsg I 61517
1. Qayminslest 2. &56CymEE 3. enamnslent
4. QFeuBeona 5. Beanmedle
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10. Jeiteupld snBmIseher @elI' G OHTLJuUTer, SHeupTen FnBml 6157
1. Crpand @mILILIT6EIH6MN HenFuD
2. Q3&5CxHT1HHCyTer, Ferdymer Cumems uTedwed @GUTSEIBlET 2 BLSHH S
CaTeudgGrmed Guneis @I BoHseT BxHemeu
3. Bauppled o eiten @l Flgaiear Sene] STCUTMUSHCIBBISHaTN60 © 6o  Sleenal &L &
Fn(HSH6VTEIH
4. @I (B cpeudbanbmpramier H: O aldlsw 2 : 1 Su@lb.
5. @weu Lysmenors C, H, O gudluwisummsletmeomemeneauuim@Lb.
11. @000 B, srCuTemausCIBmI Sudlul BFeni® OSHTLIUTHA|D 2 6HIenLOWITel FaBml 61&I7
1. L6OLIGHSH WIBIS6ETTGLD
2. Bfl6d SHeMIULD
3. (WSHVIHOLDeHTFaITGET DML FnDIHEMTGLD
4. 2 : 1 aldHHFHe0 mFygean : U FFmerd OETemNhHEHEGLD
5. ueveVlenF BIFTenalB6eNTEID
12.CzIys  smBumeneughCriml LleTeumeuereuimien 61gi?
1. filuyBGeors 2. QFBeors 3. demendBamage
4. Qugglet 5. en&mnslest
13. QeuemtOemruibamer LIFsHui Gl Gummenta  wremflar o BusbHd QFuubBurgl HabsHSILBLD
Cewe(pemns  wimg?
1. 9IfGoBmed 2. el fGwmMmed 3. msr15CaBmen
4. pIOUGUYS QFUIsHe0 5. QT HoHeeo
14. 860U (hdH6T QHTLJUTET LITeUHD FnBBISHEH6T SHeUBTERIH 6157
1. Slme Hfled HEDFUILDTL L.
. SIWEl  LIGOLIEG S WMISEMTGLD.
LeLeVleF  BFTemeudenT(GLD.

EERINY
b
2
2

. oweu Uggnenors C, H, O sudlwaBenss GamemiLeneum@Lb.
5. emed HeVGIETFMIONGT SHIGHHUWTEUFWILDTET LIGSHHMET 2 (THeUTELIENeUWLITEGLD
15.0praw BIiugUieCurg &epdCaTs (LpeudhanBISamen LOTHBITD HHeudl LleieHeereli3ien
6l&I?
1. &&G0ymH 2. 6uBCITaH 3. Qugglesr
4. QoBeora 5. Banmevlen
16.2_wijeuenssh SHTaugmisefed CFOLIL LOFHHMIL LTSS HTOILILL SHHHHSHI LN6iT6(hHeveTeUB3I6
6l&I?
1. &&G0yTH 2. Qug e 3. WTLEUT(HeNT
4. QoBeora 5. HenenbBsrF e
17.cpasim GamHenerids GOTUISET LNeTeU(HLOTHI HUITTLIGSHSLILIL L 6oT.
. ®enédCansHds SHenyFev
II. s6&6mas samyged + mamer HCI
I wmeurm. senyFed + SlenoBGeos
gmHSTY 30 Mo misefer Leern, @Slbepeiml @&WOTUIS6MeID OuegBmiear smrged CFIsHal
CeupbBIsh OFHTLICWTENSed GogleuTs CeuILGLBBLILLL FI. 6bHdh GwTuled / GTuisefled
beuBp Bxmetpib?
1. 1860 1HEHTID 2. I1 &6 1OTSHSITID 3. LI 60 onshalyid
4. 11, IIl 60 oT&HSHTID 5L 1L T eudlw eteveomeummleniid
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18. omemreuOIT(HeuT SUIa|gal GFHev Fev CaTemeuser QHTLIUTS BLSHHW b LFCFTHemestulesr
Gurgl Leeumld SIUSTRILILSHET HlenL GaHer.

UG m s em 6ot SleugTeflLiy

A. ouger GFmmHenest &Ll60 HIBLD

B. eoouwyOrmmis Camgement oMGHT BIBLD

C. @Lrer -1 Gamgmenent sb BenehFleuli] Bp FnIGsmenmisel

GumLy seugteilyseflsg, A, B, C audw Cargmend GLmuiseaied o 66 LISTTHDHMHIH6I
wpeumGW eTemeu?

5.

1. IGUT[meT, LIS, &GO

2. mieurmeT, @eIUdL G, Yrsb

3. &Ep&Cara, WIUEUMHeT, GHmisTelulemTGleuTUl

4. yra, GCopmisreulemiGewnrul, TOIEUM(HeT

5. wmIEUTHeT, LIsHb, CoHmismoluleuntGlemrul
19.4y

1

2

3

4

S OFHTLTUTET SHeummen Byl LleTeu(hHeueaTeuBmieT 6157

. 61606VT  QBTHWMIBEHID L|THHBISETGHLD

. 616V6VTLI LJSHMIBEHLD LMHul  eLp60TnMISH6NTGHLD

. SleuBPial OHE SIVG DDCHT HIbLURmIBET HYEGLD
. B6VOILDGITFAINIGIT (LPSHSILILDTET (T FnBTGLD

BHenensBardligd@ LlenewnilLsa6T GILIHHOHTENSHWTETEUBBTEITETEN6).

20.2 Ul C(PVBIB AUMBHGHD DHET OHTHVIGGD SewLulevmer Lepwimer OCHTLTLIS
OamewiL gl LlesTeu(hHeueteummIen 617

U E W

O&smevg 6T - SIMIOLILDH Fnpl
&GermLieVl 6ot - UTSHIBTLIL]
SIenoBGe0 - e@uomenr
F@Lom@GemmLilent - Qamewti(h GFe06V60D
. Qamapliy - Geuling Hmeued

21.6[_I'_I')§3®6).IIT@ AN B COHTLIUTHOD 2 TenUITel Byl LleTeuheuereuBmieT 61gl?

1.

RPN

CamIpLILILIE (LPeLSHInBIHET CPSIBID, HlellgCrmed cpevdamml @eimid C&FJhal
2 (HeUM@LD.

bifled  semyuid

H:O aldsw 2:1 ou@h

OB ILBeneouied Heuonsd STeRILILIBHLD

ool @rFmwienF CFTHmeIBmen [BL S EIBISTENT (LIQUITS].

22.@|L15]86mrr6uu§]60r5|56ﬂ Q& HTLILTE HeumTen Samml LleTelheuemeuBmieT 61gi?

1.
2.
3.

Sme LTHRISETT hbd DIeVSH DGSLD.

BuBmad NG 9IflevmIGH6T 616060TELD DIOGHIT DILOEORISHETTELD

UTemiseT o (Haum@GGurgl Siemer Oubamnsl B Llenewiliy eamslemGsur  LisveumpslemGsor
BemenTehsHLILIHLD.

Slmel  Hfled HEDTWTSHI.

Slmel GUSHMSBL (BLI LNenenTlIL|HH6NTe0 eyl Clenmerm Geneotuld CUTH @h BFeLe0dHInml
aigb OeuefGuimID

23. Gungleumest  _ufl] eLpeLSHEnBIHeN6N BTRISTENILISBHTES BHLHBHLILGLD CFTHmeIH6T OHTLTLITET
eiteu(bld  61h%H SieuSHTeili] GUTHSHSLOMMBESI?

1.

2.

TIOUTHL. SOIFIL 6T QehisLle0 HB DU HmJFed GHFTlILSHTD DiFl HHENLOUWITET
6L - 2HT HIBHmSHL GUDILD.

Gamrgiemio wTaL 6T GuenBPar HenyFed CFIUILSHTD DiHeT GGHefeuTer Hev BIBLOTEIHI,
CamsB Fauli HBLOTET aIDLIQAITS  LOTWILD.
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3. @l a6t @GLmer Il somysellar e geafllsepLar BEHFeulIy BB
GopuenL CuiTeTlened H(HLD.

4. Ysb SILRBISLETENT Q(H SMIFIL 6T ST COFiy FeoGUBBIS HMNTF0 DIHTaUFH MLILLOTBIBIF
Ganmemerl GQUTHeT CFTHHIH H6VHGHMUBTL DMFHTHBLD &HlewL SHEGLD.

5. 2 _ewe)ll QuTmHGenTemled FpfiHenenel, &HFHLOMR 2 60JHSH GCeouewienipd &LHTduled HeG
Gapuiiugmed @elsdlujd Hetenioujeren GuTL (B Cxmermioruier Sieiaeialed @elll (B
SILBIBU6TTeTSI.

24. cp@eigamyl (b (Hevgdlefaeamyl(h) cLpevdHInml,

1. Bfled Semyub

2. B el(BLL 6UT6LHET CPSIBUILD B CeuBILg HMeL QETeNBUID CBTEmIL

3. (Wpenarie] MHCITHBTLET FhISedHeT OdHTeniL Gl

4. wpaIB OlevevH BTWIH 615HSHT LlewentliHein OBTeniL Gl

5. Oamewi(heiien GamupliLflevmselled 12 - 24 HTLET DIENIHHET DL ML 666

25. Hesreu(meuemeummien  STCUTmeUSHGIBMI OHTLTUTET Heupren FmBml 6157

1. oweu slLmwons, C, H, O adwapomnsd Ostamy®miuGsth dev Geumenseflsd Geuml
CLPGLBMRIB@EHLD SIS U (HESHEVITLD.

2. U0 B FHemIL GBS BT, DmeandCardligs Gl Llemewililys Henmed & emewlh Sl
L6LF S BT (HHHEN6NE H(HLD.

3. h FHHMIL(BHHBHEHD DM FHHmIL (BHBHEHD Hfled HMIUYH SHETENLOUEML UIGTEUTGHLD

4. QFeGeora, CBICaTL(BLI LOFHHMILLMEGLD.

5. flev amBuTemeaHCIBMISHmeT THHTLD, BILILGLL cpevld Gosvild 66l CLPELEDHTnBIHETTS
LOTBBEVLD.

26. QBTHWmIS6T OHTLTUTERT HeuBTer Byl LieaTeuheuaTeuBmien 61gl7

1. Bmau omFFaiar © Leled WTHHTD 2 BUSHHWTGLD

2. Beau 2 WITBB (pewBenEaTad OHTHBLGHLD

3. OprHwmset o ulflfgmnwersd SHTHesmseiler gauBgFsHamuis &mBaESLD.

4. 0°C Qeuliuplensoulled GQBTH WIS HTHBID BBHOOTL LTSI,

5. Slmel 2aHd BuIoLHemend STL(BLD LIFSHhsEnHD QeI HHHehDd DLESLD.

® OpTHw omsbals HTHHOWTANSET FEHHGD - HTHD YeTFwBISGD DewL Cui euenFwIILIL L

Qb auedIl &SC HIUUL BeiTengl. DH&T SHlewewiu|L e 27, 28 SHul alembsendHE allenl

S(HS.

5:5£ 'S

| AB? DRIRER

> HTHS 6D

27. OpTHWD o eMenCurgl gauBFsHenuwid ST (Heudkl 6157

1. x 2.y 3.z 4. w 5. w-y
28. QETHWID BeveorHBUTH gBLEGBLD CLTHHEF FHd LTBBD WmgH?
1. x 2.y 3w 4.z 5. z-w

29. Is BWeOLHEHH0 61l e (wliuflioment ienolil] CaumpiLiBGaudST@GD. DSBS GJHIUTHTSH
QUH Smyewll 6157
L uv, o, B Cures &HIILEBEHHE 2 6TenmHe0
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89°C Gumeiis o wij OeuliLblenedd 2 L LIBHSHISHD
uty o Geuramiselaiumed HppbaHiaill 60
2wy N, Ggpflesd 2 L uGHHe0
o wfj pH Qupionemisendd 2 L ubBHH60
30. 55&Cmas HMIFOUTIBIL 63T CGLeIYBBe HenTged CFIHHId OBTHHH MAUILISHTED DIHHENJF6V,
Qemsl 19F Feaull] BBOTES OTWID.
. [H6V HIBLOTHE SHTEILILIBLD.
QFbEhaeT HBTE IPIL Weten] OFmsl 19sF Feull] aiplige] GHTearmib
uFeng mpors il Letery Ogmisligd deully aifplige) Gxhmermib
uFemg Hpors Il Ui wwehaeT BB aibauge] CxHTermid
31. eeu(heuemeuBmie, 6hHL OUMHEHLET SILIQeT HenJFe0 CFTLILSHT6D HHEMOWITET [HeOHMBLD
Capraimib?
gully
CautiuBoBpsiuw (Ll emL CleuemTa(H
FMDSHS L1563
910lHH BIG WFHH LeOTHOHTL mL
5. udundl L siest (B
32.9&S16U(HID CLPSITI FnBmISHHMed HeUe &G S.
a. Guoreo@yma, GFGeomuCGWTEH LB (PeVHInDIHTE0 & 6EHHCHTH
CLPEVBIBIH6ET AT6wIH ATHD DL MIU|6iT6rTe0T.
b. GumebByrdled @rewih HEHHCHTH (LPeUHInBIHET 2 _6iT6r60T.
c. QaFBsomuBung cpevdHamml, BTeHih HOBEBTH  cLPEVEHTnNBISHETEOTISHI.
Beupmien FRlwmed eig? /| FHlwimerenen ereneu?
a THHTD
b orghayIb
C LOTSHHTLD
a, b orgFyid
b, ¢ IGHATID
. 33 - 36 euemgulleoren elemebsei Leieu@md allendbamseEpLe OQBHTLLITEIENE.
a. Qrewih GeEndHCasTH cpeudampiser a(l — 4) HemensCaTeldL B LlenemtliL|dE6MTe0
BememteusHait cLpevld BHmespsiuleiTengi.
b. @yewih HeEpHCHTH cpevdampIbe S(1 — 4) SHemenasBasTelld (BLI  LilenemrliL|dhasenmed
BememteusHait cLpevld BHmespsiuleiTengi.
C. @b GEpHCHTT (LpevdbInBl @h HevBEBTE cpevdbdnmil e (1l — 4) HenensCardligdhEL
Lenenr ifenmed Bementaugent cpsold GHmetluleiteng).
d. @b GepHCETTH cpevdbdmml, @ HeoBCWTE cpevdbdnmiL et F(1 — 4) HewensCardligdEL
LemeniliLlenmed Eememioughest cLpeold GHmeirmluleeng.
e. @ G@&ECaTs cpevdsnml, @b UIBGprs cpevdbsapiear (1 — 4) dmeansdlardligs@L
LemeniliLlenmed Eememiougheit cLpeold GHmeirmluleieng.
33. Gomev@ymg (evHInM OHTLILTS © 6wIenoWITel FnBml 61g7
1. awTéHHID 2. b uworgdrn 3. congFHyd 4. d wrsHyd 5. € TGHATID
34. QFGeomuBuITa:  (eLSEmMI OHTLTUTS 2 6WIenDWITET Bml 6157
1. a TSy 2. b orsdlrid 3. comsArn 4. dworsHyb 5. € LTSS
35. @eomBma (Wevbamml CGHTLILTS 2 6wIenowlTel SaBml 61517
1. a TSy 2. b orsdrid 3. comsArd 4. dworsHyb 5. € LTSS
36. GG cWevHFmM OHTLIUTS 2 6wIenIOWITeT FaBml 617
1. a TSy 2. b orsdrid 3. comsArn 4. dworsHyb 5. € LTSS

URENECIES

N

O

(OGN
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37.gmaurd alevmid oidlweuBnled CFOSHILLIYHBGD LOFHHMIL (HhHer (pemmGul eTeneu?
1. dmendbGasraer, OFaIGeomd
2. ygsb, OCFeGeors
3. demensBamaet, LJHD
4. s, SHenensCamma e
5. WIUQUTmeT, SlanendBmTFat
38.  MUOUTHET OFHTLFuTer Fev FmBmIbaHeT SHC SHILILIL (BeiTerTen.
a. mieuUmmenTegl SHTeugmiseied Caibalul Beten LIFsmer sTCLTeNeuHEIBBTELD.
b. wmiGuTmenmTerg SimwGeona, S CusHHeT Sudlul Erewi®
LI6OLI@E & WIBIBGITT60T 6]
c. oImwBea, EMWGT OCUGHHeT B BTewNi(h UMB (&H6EHHCHTaH
LPEVSBFBIBGHLD LIGOLIGHH WTHSLD cLpevld Ggmednslueiterment.
d. oimwBeund, GEHHCHTTH (LPVHIMBIBET LIOLIGHWTHSBID cpevld BHTeimslueierent.
GopLy FBBIGHEHT WHF Fflwmearenel eTenel?
1. a,b,c 2.a,b,d 3.b,d
4. b,c,d 5.a,b,c,dedlur ereveumd
® 38, 39, 40 gawu darssepdd alaLwalliusBersl Laia@mb smBoidsamens
FMMUWTHD GBI S.
a. U GEnHCHTTE (PevdbanmIBe a(l — 4) LMewILILSHHMTE0 QMENISHHI 2 (HeuTaIL
GBIGaT_ (L1 LIsOLIGSHWILTGLD.
b. QuUEBOSTRSWTERT GHEHEHCHTTH cpevdbdnpiser a(l — 4) wBmd a(l — 6)
LNener I H6MTe0 Benemibdl 2 (HeUTSIUL6T6NS).
C. GEHHCHTT (LP6LBHInBIHETTEOTHRT DIHB DieTaled BHeNTEIBTEIL  LIGOLIGEHSHWILDTGLD.
d. priugiler cpeold HeuBEBITH BEMID GEHHCHTH clpevdHInnIBameNd CHTBBIONSHESLD.
39. ImCeVTd  (LPeVHInM OFHTLTUTET FHlWTeT BBl /FnBnISEHeT eleneu?
1. a wrsHrb 2. buwonsdn 3. b,c gD 4. dorgH b 5. a,d wrsSHyin
40. 9ImWCTOLIGHH T (evbanpl CHTLILTE Fflwmen SnBml /SnBBIbHeT 6leneu?
1. a WwrsHrn 2. b uworsdrn 3. b,c gD 4. dorgH b 5. a,d wrsHyin
41. BeomBmra (evbamml OFHTLFUTET FAWMeT Byl /SnBBIbaseT 6leneu?
1. a WwrsHrn 2. b uworgdrn 3. b,c g 4. dworgH b 5. a,d wrsHyin
42. Freurdh HevFFalfled SILmSujeen COFeGeond, weld o eweyF FOUT. BSH OFHTGHHuUle0
FLOUTL ML aUFH606m6V. EYHMHTE  HMTT6WwID WITgHl?
1. GFauBeura gaLIfIOTEOI LIGOLIGHSHUWIOTSHS SHT0TLILIL TEnLD
2. QFBeurss Fmded HwIL HTUlID, i WS Bl OHT([H LIeOLIGHHUWILDTS
BHSB60.
3. 90 a(l >4) wppid a(l > 6) FoansCaTHigdGLl LlenemntliLdbse
SILBIBHUT(HSHH60.
4. GeiGeura, L(1 — 4) FlmensBaTHigdh@l1 LIenemIlIL|shaHeNTe0  LIGOLIE) S WLLDTSH60
5. GoBLy 61516 LD6V6V.
43. Fenens&Casraear OFHTLIUTRT HUBTRT FnBml LleTeuheuareumpieT 61gi?
1. elevmiGseled FhHomws GCFllld@Lb.
2. HewenOBTeRIL H LOLIGHIHWIDTGLD.
3. 9IwwCaim QUSFleT THHTD DI MISUGTETSI.
4. GEHHCHTE (LPeLHFBIHET LIGOLIGHWILDTHEVT60 2 (HeUTaIU|6Tendl.
5. omwBeurd, SIeMGT OLIGHHT DLBHUIET DL MISU|6ITET6T.
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4. ygSH(pd, TIOUITHEHD 2 (Heurdlulemen LewIBeau(HD DIeVGHH6T (WwenmpBul sTeneu?
1. oemCerm oINleVmIGH6T, HeuBGMBTa
2. oImCeaIT DINGLRIHEIT, (FH6ThHHBHTH
3. omWBAIT DIOUBIHET, Fdh@HGTTH
4. @endHCHTH, DIOCET DILOGUBIHEIT
5. &6ehdCaTa, HenendBHTaF e

45. 9iemwBeam HINeVGIOTEIB CHTATBIISBE LlTalHeUATOIBMBIOT 61&H ¢ STLIL T HL L TUILDTS
Ameniwlgd Bhameuuilevensv?

SIMIDEEIT  Fnl’ L QDTN

STOUITL Fled  gnl L QLOTeiTN)

WBITFST  SiEIOGUTEID]

SIeVIgemEBL_(hdh  Fnl L QILDmerm

Eall A

5. alIGFLIDTE HemendF FmidedOITeTm
46.9e0T6U(HLD SDIMLILF GHHIHTHISEH6T HewenFlet @edH SIMIOLILF GGHITID 6157

1. H 2. H
[ [
NH, - C -COOH NH, - C-COOH
CH, H
3, H 4. H 5. H
\ |
NH, —C-COOH NH, - C - COOH| NH, —C-COOH
| |
CH,-C-CH, CH, CH,
| |
H CH, -CH Sh
\
CH

47. A, B, C, D, E su8li g oBem  ojiflevmise  @etpil Oemeiy  Senewibgieen  ailHld
UL SFH60 ST L UL B6ITeNI. X, ¥ 6TLeUBmme0 STl L LU lphLliLens (WwenmGul Lileteuhevemeummiei
eTemeu?

A-[B\l—C-D—E

. )
v

y

QuUTEIOUSHmSBL B, SBEBT6sT
QUTIOLSMSBL B, DiegemsL (B
QUTEIOUHMBL B, CUSHMSHL BLI  LlenewrliL
QUGS (B Lenemtiy, CuUTIGCLGHMmBL (B
QusensL Bl Lenewriy, ibGeaim Sibleod

IS

48. AB C eaianid @aimibosteam Coumiul L cperm idGemm  oiflevmisel GeuaiGouml allsions
BemewiausHTe0 CHTOBHHHS OleueiGauml algomer GLTICLSMSBL (HHBHeMN6T 6TexTenibend WITH?
1. 4 2.5 3. 6 4. 7 5. 8
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49.360 (PHeV(H Oaiigale], Gouml HevHHHL Laiamishiselear o uljboeFeia] Siauieumnder
gm Leeumeueteummlen 61?7
1. ewamlen 2. Qmevg e
3. QuTaEBUTEINLIL (B 4. denersBHrae
5. oImyFFaGeuna  (QamLAGFIGeTar)
50.»meuy, elevmi@ o L edHella DMLILS FapIseNTeHs CHTOBUGL GSFedi®  USTTHBHHmISHNT
we»mBW  LlesTal(hHeuereummIeT eTeneu?
1. Qugaer, GCFaGeoras 2. ewampier, QFaGsura
3. GFeBeura, emamslent 4. vampsler, GlLgger
5. QFavBeura, HemenBHTa e
51.2 L60 DMPUIBISM6NS SLIgOILRLILISH60, LITTLOf&HSH60, USHILIHH0 BUIIBBISE (WPoHSUWILDTS
SIMDaUG] LN6iTa(HeUeTeUBMI6T 671517
1. QFaBeoma 2. smCurensusCrmm 3. yrsLd
4. almmLdes 5. QBpT&HwID
52.19616U(HLD FnMBBIHHM6TDH H6)6 D EHD.
a. OBTHWMRISET LJSHISENTGHLD
b. OETHWEISeT FHev o UNTHOSTHBUTGSMETULD 261 E)LD
c. OpTHwmiser FHApliumer SHTTLIUML SHefer g LOTHHTD GHTHBLGLD
d. OpTHwRIBeT cpeold o ulflyFTwiend SHToHIRIBEHEHGHH CHMAUWITERT 6JaUBTFH

GHMBEBLILIBLD.
BOBBIeT 2 auIenLOWlTeTena 616neu?
1. a,b,c 2.b,c,d 3.a,c¢d 4. a,b,d 5.a,b,c,d

53. &0 syliul@eten 55 auflliuLgdHed P, Q, R, S eysdlw @pluiBsenmed &TiLiLL (HelTemenel

wpeumGW eTemeu?
b
bepl) _ LITGD

Q

L

F&HI)

e
r

1. gnéadsen, OpTHWLD o aenGurgl geul F&H&, OBTHWD Beveors GuTH
JuBFHS, allenerneysmel

2. alenenay®ell, HTHHH6T, CBTHWD BeveormCUTH gauBFshd. OBTHWID © 6t
Gurgl gauBssHd)

3. HTHFHH6N, alevenayser, GOBTHWID o 6Ten CUTH gauBssd, GBTHWID BeveorsCUTSHI
JUBFHI)

4. allenena|He, HTHHH6T, QBTHWD Be0eoTHOUTH gauBasHd), OBTHWID © 6iterm
Gurg gauBFsH)

5. QFML&EHEF F6F), almena)ser, QBTHWD &eveors CUTH gauBFsHdy, OBTSHWID
o eTen@urgl geuBaFsha)

54. NeIaUmD HMyenilsemerd H6l6N .

a. GeuliLmlenev
b. GETHWE Capey
c. PGImAHIYL USTTHSLID
d. PH Gugiorend

€. goul o)
AeoumpleT CETHWSHOSTHBUTEH g DiHs Senaled UmseilLme slene.?
1. a,b,c 2.a,b,c,d 3.ab,d 4. a,b, e 5.a,d, e
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55. Leiteu(heueiouBenma SHeveulidhE .
a. srCureneusCrmm

b. ygaibd

c. &l (B
BaBBIeT (emeTaUBB HenJLILITETH6TN60 THHTD HemJaudl 6157 / Henyelet eleneu?
1. a 2. b 3.C 4. a,b 5.b,c

56. elBpLieiseier SmIWLD SHeatenn OFHTLIUTSF Fflwrerg LleralheuareumpieT g7

bfled Sedyud alMmLeTa6iT CaTepliied seyud elBpLieisel
1 A,B,C D,E,K
2 B, C, K A,D,E
3 A,D.E, K B, C
4 B, C A,D,E, K
5 B,C,D A,E, K

57. GHIHUMBH60, LOTNEVSHDHE Hlenevenld gBLBMSHSH HalTHHe0 DidlweuBpled GFeoeuTdHESF
CFashaId Arewih alBpierser (vitamin) (pewpGuw LissTel(hHeuemeummIeT eleneu?
1. alpmpuier K, alBpier A 2. alipmiler K, alpmidler C
3. alppular C, alpmpuiler K 4. aippiler B, almmidler A
5. alppiler A, alppuiear K
58. HVFFAUTFSHHISGSGID OBMILD SHewLeUTUl OBEID HTAD DeldHmend SHalTlILSBSHS ChHemeuulmet

alBmLier 61517
1. epmpuler B, 2. allimidle B,
3. aliimuiler B 4. allimiile B, )
5. elmmuier C

59. Cxperr FpfigHenemar BHfled HMIHBHI, DbBHDH HMIFIL 65T X elgnid HedJFe0 2 Ml CFJHaEI HeilE
BH0HHW e, OFBTHBHT SILmSweren BISHESTQOWTaESsd gBHSTY 3 HOLLD  euedy
Ceuiu@umpiw  Gurgl, SIBEmIF0 OFmsl19F Heaulll BIBWLTS  WLIPWE. X HDIF60
LevTeu(hHeueTeUBmIeT 61317
1. e158e0m60 2. souwyGrmm 3. @Lmeot
4. Quemgsmilenr Gamgemenl QummeT 5. &&HGCITSH

60. Neitau(pld  GleueLeLmIBEDH6T WHH FnBHe0Tel BeilILF Seneuujemnl ul Gleusdevld 6157

1. seoBEmma 2. GendHCaa 3. uyrmGmra
4. BeomGmra 5. GuwmeoGyma

61.uaILTeleL S MIFUleTen Oaedey aImND 61517
1. &eoBCBra 2. Gen&Cana 3. yrmGmra
4. ReoBCmrE 5. GuwmeoGyma

62. umsasSseTer 2 LB Feuflevid, @mmev, mewi(h CuTes SL&HHTICUTLTHE6T LB SeugHHed
SILBIF U6 LsOLIGE WD 61817
1. GFauBeoma 2. en&HMNSlest 3. Bl

4. efmIBLTeL 5. miEUITmHeiT
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@ 8o 63 Gt ez 65 eamjuleoner elemsseEnsd ol wealliusBarsl  Leeum
UL QUenengd SHlimeauTess CETens.

A. uiBuiest B. GFaiGeva
C. siamBsva D. yGrsaCwa
E. ®eomGma
63. 106015 2 1L 6060 2 MG QFIWLILILIGZH60m606LIGTNENILD, HIGTTEIHISHTED 2 BLGHS Geuiiu@GD
OBTHWID 61517
1. a 2.b 3.¢ 4.d 5. ¢
64.2_61e)] FMLOEGHICLTH BenBFFlenul GCLoaTenLOWLITSEGMSHBSTHL LLGTLIHSHBHIISHBOHBB OHTHUID
61?7
1. a 2.b 3.c 4.d 5. ¢
65.ume0 &FMIHSH 2 ewieyseller FUOLTLBHEG 2 FHab GBTHWD 6157
1. a 2.b 3.c 4.d 5. ¢

66.5b, QIUIILG opFweupsler Fpliiweoysenen (emmGw @GMILug Lo heueieuBmieT
6l&I?

1. OpTHWOTES CHTHMBLIL 6O - Qeuliugd sTeuelwmsd CHTHMBLIL 60

2. Qauiusd sTaelwnss QHTEBULE - GBTHWITSS CHTHMBLL 60

3. présTaulwnsd CEHTHMBUL 60 - 9 GIEDMILILGBHMETL  LITHIHTSHH60

4. (peveTauBB HMILILIT6IH6MN60 SHEMIUID - (LPENSII6ITEN HEnJLILITETHET60 HenJULD
5. LeLLIG S WILDGIImI LI6OLIG & WILDTGLD

67.umedled SILmIFUeiTen Gam(pLIenL @mg}n&yaﬂ CeuiLBGuBpls GelyF CFUIuSHT (el 2 BLIGH
Caulwiu@Geug LleTalheuereuBmleT 61g?

1. For0 (UMBaBLIQ) 2. ULy (QeuewtOlemru) 3. onFflest
4. Gumsl. 5. FemoUI66V6IETO6uuTU

68.2_uflijepeudanm DIeLOTHSEH LieTeuheuaTeummIeT 617
1. &epdCara 2. elmmuiler A 3. @euBld SIlevLD
4. mpSHHfSHHLO60D 5. 915&CaMISsL060D

69.0umel FHBMILB (LOFHBMIL(B) 6T6iTLISHI,
1. @rewih eTaflwl GlaUsdeL DIEVGHBHEMTEOTR @(F LIGOLIGHUWIDTGHLD.
2. @rewi(h (WH6e0 UHH euedTuievmer eTelIGaIcI60 DIEOGHHENMTEOTE G(h LIGOLIGSHUIDTEGHLID
3. @rewiha@ GuBUlL el Glausd6y (LPEVSFMIGEMTEITET (T LIGOLIEH S WLDTEGLWD
4. QrenihshE GCuBulL DOCmT IOV (LPEVSHITBIHETTEOTET @ LIGOLIGHH WILDTGLD
5. @renihdE CuBulL STOUTL flelld SIbleV (LP6VSTBIGENTEOTET (T LIGOLIGHSH WLILDTGLD
70. “demenFlar” eTaiTLIG
1. @F o1Gem S6eOTEGHLD
2. @@ UIsLomgLd
3. @ Uil L@
4. QT Qb FEHBMILLTGLD
5. @ QUTeIFEEHMILH SLGLD.
7.5 GamLjurner UeeumDd 6HamBHn HeUBTeIgl?
. YWssHHeo QuHMSL B LlenewrliLobHeT 2 6wi(b.
Ursld eaiugl DienGerm Sflevll LsOLGSHWID G LD.
bSHOGUTH LUTSHIPD Hfl6d HenTeusls0emnev.
UT$SHFHe0 STU6T, MBTF6, ol FFer, bIHIFAT Spdbluier SILmigullhaEn
5. Q&BJLIQeT 616G 6(H LTSHLOTEGLD.
72108 o wieuter GasmlysF FHaisdsmads CaTami o ewie| LieeumheaeauBmier 6?7
1. umed 2. Gumasl_ 3. ulLy (QeuewtGlemru)
4. For0 (LTBSLIQ) 5. UT6L DT

Eal Sl
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SIS B BenTalend a6 el

L2 uly epeudhanml GTRILIGHTEL H(HSLILBIG WiTg?
L. SILmESuUeTen eNIHaIHD DIeVEH6M6T eTewTenllbanaliLlg, HTELITeNaIHETMMISSMmErT
AUMBILBSHIH S BT (Hb.
. &G Hyuu(eten A, B epdu Gyewih Gaemeusenenuyd @Gnld@n GUTgIt Guwy

61&1?
H CH,OH
c-0 ¢-0
H-(ll-OH OH-|C-OH
OH - (|J-H H-(|3-OH
H-Cli-OH H-(|J-OH
H-(ll-OH CH2|OH
CH2|OH
A B

iv. Gomuy A, B sudu Gaifemeusenenil QuUWfB.
v. Guopug A wiagl &mIF6leuraisied, (LeusamBIS6T Heallgalhdlevens auemeT algeishH GG
STEILILIBLD.  UemeTU!  (LP6VBInBIHET ST LG  @rewi(h elsmiser &6 P, Q erab

® (Hd&HeMed SHILILL (BHelTerer. SiaumBenmll GuwfBs.
C}}ZOH CI—{ZOH
(IZ— o (IZ— O
<'f L ?
OH\OIH H / OH OH\OIH I(f: / H

C C
H

o
T

vi. Gopug P Gsyemauuiest @rewi(h cpsvdHdnmiser CFJausmed BHTIBID (LPevSHInMBenBL
Quuwifl(hes.
Vil. 161a0([ LPVBHIMBIBEBHLD 61hFH aUMBLI LTDEWILILIHEH6MT60 eIl Cenmeiy Eenemtuld?

2. 1. &HEnHCHTEH (LPevHImMIH6T BemeanialbTed CHTEINID LevFHBMIL B (QUTedFHHmIL (H)

QUMSBH6T  epaTemBL  GILWIf(Hb.
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L. ursGyna, HevaEByna, GEhEHGHTF (lpevdhannIHallaT DIMLILF G HHTmIGeT H6LD
P, Q, R eteor erqpommnad SHrliLl(hetener. SauBenms Fflumes Semmiseni(h LWf (.

CH,OH CH,OH

¢c——0 6 CHZOI% \
H / H \H OH / H |
I | | |
(f (|3 (I: (I: OH \OH OH / CH,OH
OH\OIH H OH 'y \ oH H / OH c— ¢

|
C OH H

ii1. Goig P, Q, R oiemiolijsbaemmeit
1. &&&0Ima cpeudhanm
2. BeumGmra cLpevdIaml
I WIBMOB HHGHUSBGHSH CHemeuwTen cLPeLHImBIBMeNSH HolHHeIGW GHBIULI[BHS.

iv. Guopuy P Bengl @yewi® cpevbHamBIseT GFJauspmed BCHTRIBID (Lpeudhanml WITSHI?

V. 2 BBEhHGHDH HIULULBETeN @h OHTGHHE smyFevseaiedmbal Gumuy P o miglujeren
SOIFMEL UTLFTemeL Uil SHFHe0 Coupmdd @emisTeRiLSBHTR o  CFmdHementullesr
CPSTDI LI (LPEDBEHENET  6T(LDSIb.

vi. Gureb@rnar ceuEHEmEBTIIBILD GFeLCWTS (PevSHamOBTEIBILD @6TNedHHEBTEINI
Goupiupld aIHHMBHH H(Hb.

3. CHyOH P CHAOH
] \L a R
H H o
Q CH,OH CH,OH CHLOH
e v | I |
OH HO H (( a H —©0
‘ H \\ I/H NV NN
CH,0H CHa0H CHa CHo0H D” H \T\U' ‘*/T O\J\OH H/ o
a o ] ] (1: [
OH OH OH OH H W
0 ] 0 0—
OH OH OH

@rewih GeusiBoum CuUTedFHHMIL (B cpesvdbInmiber GG A, B eeid syl (Helterer.
L Bbepevdanpisenenl QUUWIfBS.

A B
i P, Q, R Uememiliyssanenujd QuwIfGao
P Q e 2 S
. A, B Quredgsasenyl Baseaien LIgsrenomer Gamhsd @elCaumeisl SHHhb
A
B o,

iv. A, B oudw Gsjemeus@pel waigeler o ewieyd FOUT (g GpT@Huled FOLTL enLujb
Gagemeu e1m1?

v. GuoBuy uGH v B0 2 MseNH el HEHTET HTJE0ID WITH?

Vi. TaImIseaied F&d 6bhd ealgalsHHed CFilsbaILIBLD?

vil. GoBev (UG Vi Be0) BEIBeT GBI L CFFeweudb@d Gumbuy Cxjemen A @B@LD
@evLuflevmer LIysmen Siewoli] Falwimer Ceupum® wimg?
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A Typical Fat
B Glycerol head
M Fatty Acid Tails

HH HE HH H
P pedo Ml L LA L L L L L L L o ' i o
S e A et O Y Y I I I |
CHOH GH,OH CH,OH R B R ONE OE R HOH RS R H,N—(‘—tlil V—(‘—(_—w—(—c/
I \ | I D ] | | |1 N
H f—0 H &—0 H C—0 H—C— —C— 00— 0 O C—C—C —C— C—C—C—H CH H CHy H  CHy OH
RERS o K e W A b Lodod e bk o e ook 4 % )
OF ?
\?—LI"/L \T\c‘: '/l, NN L/H ¢ HHHH HHHEH HHEHEH HHH
, [ 1 Y e A e o A A N e O O | Q
Hoo Bl L S T S A R e
H HH HE HH HH HHE HH H H H

Ursd, s1CuTemeusCIBmI, @Il G Fw wperml 2 ullJepe0dHanBIS6T 6I(LLOTBTS
A, B, C eteig &yl (HeiTermen.
i A, B, C sydwebenmpl QuufGs.
P, Q UenemtisbE6T eTelouTm SIenpoHBIILBID?
i A, B, C sypdweupmiern, Hfled semyud cpevdbdmBidamenujld CamsCaar Bed Henyub
(PeVSFBIBMETULILD CouBLBHHs ST (HS.
iv. C @eong Lygnenorer @rewi® OHTH60HM6T 61(LDSHISB.
1.
2.
v. alleumi@ cwpeomisaied(hbad GUDILD OHTIUILILNERISET SENBOILILKB MU GILIHLOUTEILD
lewnopleneoulled STETILIGID. SIHBETET SMTGOID WITSHI?
Vi. &600eF6iIaled SILmidweren LlyHTenomer el G alems 61g?
vil. oeflg 2 1L 6fed SLmdSueien er0GIOrTUIL B (Steroid) suenasel ByewienLd GBIUILIGS.

: p

5. b alpmilear Gepur@® sryeoons  Laeumd  Gopurl LplGniseT GCaHTarmpid o6
SILLauenentuied GBIULI{GHS.
a0 - limife U6

A. G 2_mBaISH FHTOSHLOTHED
B. oreneudsasemit
C. smLaumwalghe0

. ePés BBl amae SDILmEWeTen @aiBar] o el QUTmHeT aish 6IHIH.

ii. Gusuy eiBpiagsEbeT GampiLied smyuw ealBplicseT @FaimLd GBULBHS.

V. IasHmge QehiaTan 2 SHab CFrhHmentule Il LIQ(LPeBEHMeTd H(Hdb.

v. Bfiey Grmwmefsefler o eueds@ GellyF gsemeuull heusBaTs, Fald@Gl LHeoTsll
LWETUGSSLILGL CaTeneuseT @FeauienLd GHBILLIGS.

vi. GoBuy uGdH (V) B0 GBI’ L BFyemeuseilen FAmriluleOLsen STrewioTasGal
slmar Hflifley Grmwmefsefe LW HEH@GD CUTHHSHLOTETEMEUWITS 2 6ITET6.
SleleuTmTer @ Fpllweoenuds GBILLIGS.

6. o uljeper  erfloummenmas  1HCemed o MugHd OFuiud o ulflfFTwens  OFuwest(penmullest
LIg(Lpenm&eT SG ST (HeiTerer.

LomIGILM(mHe ,[\ = C ———>| 15 Geunmed
A B

1. @ C aard @RulLiuligmiug wrg?
ii. A, B gau Qsweipenpasamentl QUi BHe.
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. B Qgwenpenpsharsll QUTgiamsll LweabSHSILGID  Hliewenthidenuill Quuwifl(e.

V. @rFTWer (WeMBEMEL LWeTLGHSH 615Camed QFHT@lLumSall o ulflFamuet (pensaenerL]
LWSTU(GSH SIS DIeDIF60TRISHTS DIGNLOISHBHTT ETEHIH SHTT6NIRISBT H(Hb.
1.
2.

v. Gupuy o ulflyFmu (WpeB&HeT LWSILIGD BBICWTH meH0SHTHmens GBIUILIGHS.

VI. OTIEUTHEN6N  cpeolIQUT(HenTed Odmeni® 2 uly erflOuTmeT SHWTHUUSBSTHL
uFeueLTsL LWETUGSSLILGL BJ6wi® cpevmisamend (Sources) GBILLIGS.
1.
2.

vil. 2_ufliy erflOUTHeT SHWTFUIUSBSTET cLPEOLIGUITHEMTS  OTLIGLITHEN6NLT  LIUIGTLIHSHSHI6 5601
90 UIdamedmsd Hbhs.

7. SIUUL(BeTen o (K A Devend HimewTwTsd OCatewih SO o 6ten alaMebseEndE ol

&b.
(b H H ?
I |
H—N—C— C— OH

H
2 m A
1. %0 SILmAweTen QHTOBUB Fnl LHIG6T 6Tened / Snl LD 6157
il. @& 6hall LOLUGHWSHHT @F eIl LPe0SHTnBTELD?
iil. 9IILELLGHWSHH6e0 GoBLig eeflul (PeVSHInBIBMmeT BMENIHGHID LTIDEWILIL] 6UNEHEMUILI
QuWIFB.
iv. GuopBLy  @Tewi(h cPevHInmIBeT @ameanihdl, GG LG il 0 Gt L
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26.

27.

28.

29.

30.

31.

® (Hdh&HDH HeWID 2 (HenenOTeIenetd FLomen &Jewih
uGslsTsll Henhad OuMB @ uTsH BmG

v ST (Heiteng). SUi@GEHulesr Gorss GomBurliLeTers

SIS
(1) 517em* () 874cm®> (3)880cm’

NS
4) 1034cm?* (5) 1540cm?

Gemaowmansled  emeubHBLILIL (BHETeN  DIEVBISTIL  QUTHEEMTSIBI UL SHH60 SHILILIL (HeTen).
B BHIHewodHHar Gomshs Guopurliuere) wmg?
M 1288cm®> ) 1330cm’
l/ < \ 14 cm.milLLLii QmemiL (3) 1484cm2 (4) 1596cm2
/ N Sy SCHTENLD

(5)  1904cm?®

14 cm uss BemTHIOSTERIL

: “«
! FE(pe

oy 21 cm suEaleiien @ mibLg HewiodsCarenGomey o (heSUIULH 7 mm SLeFuienL_Ul
HlewtodsBamenmidbe o MLGHSH GauiliLl L arbeaeaier, 2 ML g GFuiwdbdaigul fnflul GmbLd
BamenmIB6Me  eTewTenl HMBWTS Dimaldhl WTHI? (2 _mebGbeurgd o Bsons  GIPUIL|
JMBLL a1606m60 6T631H0\BT6ITS. )

(1) 9000 (2) 10000 3) 18000 4) 24000 (5) 27000

12 m pen FgITougel SlgedWUD 8 m CFRIGHHIWTHMSUILD CEHTeRHIL. FHTDI9SH FnlDUS
QUQeUS Snl TJOILOTETEnND LOTewIeU] @(h G(WLOUTEIN DIMLHSHH. Fal MJHMS (H(LEMLOWITS
eBLILSBGHSH Chemeuwimerr Hlewiuler el uFliueTe] wWrg?

O 96m* @) 120m’ 3 192m? @) 240m’ 5)  270m’

CamiBaTeneLCWTESed © BLSHEH QFILNILBLD CUT(HeTHm6NS HeMEhFAWLILBHHID SienBUilest
menb 13 me_1b oiEe0d Ime 1b, o wigb 4m o 1b GW. 2 BUSHL CuTHLSmeT B (B
MaUBGHLD FHTWS augaievmer GuFlw G guiet Bemb 60 cm QuSID. DidbHeNehdwFTamsvUT6D
o _FFIONH SeIUTBT 61HHMeT GUL1pHemen DiBdHE60mD?

(1) 1890 2) 2000 (3) 2166 4) 2167 (5) 2310

o malled o siTereuTm DIHIHGHT6N augalll LG @anslelHbal
Sayagealll UGS QWTarpd Gell 9uwenmL LGS 6T BaEl.
SIIHCHTEN  HewIoSH P61 SLeDT, FnlDLNe DL, FnlDLl6oT
2 WP 6laTUeT  @IBISOSTHIBI  FIOMMTGD. DISMMLILIL L
FHUeNE| QOTHHD HevleueTale 6T6ieT L16TeTLOMEHLD?

3
&

[SSERN)

4)

1
®

W | =

2)

0| —

oY)
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32.

= e
3w Rl

BEFFL FHLTHOIOTAMBET GHBIHGH0BL UGHFH 2 (Haled
STULLIUL BeTengl. oiper Hend 20 m su@.  Bwed
L LGHHmHEH S0 cm o _wiyomet LG Geumientouwns
o NGl B HFFL HLTHHH60 2 66N Hiflel Heoter6r6)
wimgl?

(1) 3000 m’ (2) 3200 m’ (3) 3500 m°

4)  4000m° (5) 4500m°
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VG 3 SYlumLES HewlFHLD
s HmIaumd o T &6l

1. 10 cm sigliyeiten CeEmhEBBBIF Feuflemmed eSS L BISHOHT 1gulest
GeuaflIp HerT, SIFH6V, 2 WITRIHET 1 M YSLD.

L pIsesm yuiamier MIlussHss Hilear SearaleTmeld | '
BT SHD. | |
L. BIHOHT 19enul eSS LWTLIGSHH W Gsmmigpimnsies | JI/J
BHEUTGUGTIE) 6T6LAIGT6)? L

2 9ouile Lemy 30 cm 2 _1b @ wiylb 36 cm 2_1b SLHa|6T6n GILITeTemTes
GIDLI6ST SHHUTD DIYSEGHEF FIOMHHTLOTS Gleul 9 DIHBIIF FTQOLLITEIBI
SIMWSHBLILLBeiTen algd o (Haled SHIULIL (HeTerng.
1L amouiled MIlILSamIgul Hfle Herauena] elelaleTa]?

. oemwssiulL gmguied Beny BiFlil, Oeul lpuisBBriLIL L
&IUUUGE UWTUBSSLILL L OFHellerr, Fmiguied B V!
BIIbL 61HSHme HLeval By 2amm GeuewtHLd? ‘o

vy
v

3. GIRSLIUTHSOWTTIMB DIMDEHES 2.5 M SLMJUD 28 M HeT(PLU 2 (HeMel 6lQeaLl
UGS WTaTSled(HbSH! 06w SHISBBLILIL L .

28 m

o —

L SIBBBUULL  eTenller SHerelene] WTg?

L. QIBBBUULL W 6 M 2 WITHSHGEG FaHTalgal Digosteni Chflw gnlbus
augaled SlemUOTR S LILGHSBOHN6I, FHTDIQSH FmbDUSGHH T DUl QHLSS
HETHMBHD  HT6UIb.

4. QF6aious algeuF QFISHHHOLTEIMBET HeTd 12 cm, 9IH6E0D 8 cm SLGLD.
1. GFeleus augaldh SHHLI9eT UFLIL6Te| Wmgh?
L @bsd HBLIQNHHH ol LHHds QUi FghiFalgeald SHBL 9T LFLILI6T6),
DIFHE FMBMB6N6Y CTGTLIAIMBNMBS H6wiHb.
. 5 cm Ben(pd 3 CM DIHEVGHMBUI(LPDL U 6THHME QF6Iald algald HBHBHHMEI
SLIDUSH 60 HILLULL OF6leusalgel HHL 1960 ([HHSH Oleul L euTLD.
V. UIbLSHHe0 HIUULL OF6ileusd SHHLIgT UFLLTma BT QUIUTHSS FnlgUl
AlBHHHevTerr DIeNAIBHBHMENSH FH(Hb.
V. BhG6T Oeullpuwl QFeleussHler LTLiLeTenel @TLQLILTSss CHeneuimet
SiBeuTFmansmend OFflaldbs.

5.1 ey T ousaleien Gameng et GBUILILeTa] SLemJ T 2 1b  WJLD 2T SLEHe 66N
o (mewenuile euememUTLILIBEG &FOMEGID 6l ST (Bb.
L. ooy 10 cm ouHaleien Gamensdlen GuBurlileTeeld Hemilds. (T=3.14)
. &1HBCHTENSHHI(BHFH DIMDGHHH dnigl &L Gl FaHITIpSalgal 3HewIodd et
USbSBHeTD  wimgl?
V. 9Ibs FaHTWHUIeET CoBuUIlILIeTENaIS SHewildhd.
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6. BIWIBLOTYS S IgL QLoTapsled 1 &b Mg, 2 b mg Sdluier 2.7 m el Geueriluied
SIS BLILL BeTener. SaIUIHmS DDLaUSBG aGFaujeauflwu 6 cm o wy Uy
SIMSBLILL BTN, LIgOWITEISle SId6VD 8 cm o 1b [Helld 7 Cm 2 1D G Lb.

L SImdHBIUL Cauewmtigul LIgHere 6T6uTemidhbendamuls ST, A

L @ LU aIm]bHeH DIGHET Slenaihomend GHnlds.

. UpsHsl B FHMLHeSHH60 6r6laleNe] HMTHHMBEG DMDSHBLILGBLD?
v. 2 maled aml LUl L gBaemiowl A B ulear Bengemasd Smemis.

V. UOwnellest SHeueueTeneD ST6wIH.

2.7m

B
7. CaHMyetOOTSIBIBETES DIEWDSHEHLILL L DHHOITEID © (Halled ST LU Beengl. UGH OAB
C et B muUSBHIGB6MED enTFFenBHeT ETewi(h DINLOSHBLILIL (HET6T6T.

8m
C - B
-
2m
60° 60°
60° % 60°
0 - A

1. uggsd OABC eeen QUUTOHTIH DIMPHSLILIBLD?

L. OA Wt BeNHmHsH HT6Ib.

. O ABC ulerr upliueneneuds srentd Copemeuwimer Sienaih WTH? DiGHemerd Hewibsd.
iv. OA B C ul&t uglieneneld Hemildm.

v. Camyemisdler QLTSS UFLL6TENeIS SHTERIH.

Vi. Ganyewisdlenn 6T6060M 1 LIdbSHIGmENUD aBpleuy HTLT Ligdsliul Betengl. S&BE&HS5

Gxpemeuwimer HTLTOIGT HeNTHeMHDH S IQUI (LP(LDETERT6NN6D BHT6mTH.

8. upLHTEMET Semy 10 cm G, CHTMOTAINSIMAIUID DISBGHF FLOGTTET  HLEDJTENUIULD
2 WISHMSUID 2 LUl 2 (Henemenwu|ld SHAHIDGUTH SjeuBpslet euenem  GoBUTLILITE|&H6iT
FOMMGL. HeWIomsmen FPl UGHBeMTEGLCUTEH ugliueTe] HHSHILCHTH SHealerne

Lomprgl. Camens e SHerealene] gﬂi”3, Guomugliveney 4,772 o 1b 7=3.14 e OHT6sH.

L ubder GoBUTLILITMmeUS SHT6wTH.

. UbHST HACUGTNEIDH BHTEMIH.

. oeleuTsTer 1000 LbSHIBmeT Malbsd BHewauwmear 10sdH GHmmbsd B HHET DleTemald
BT SHD.

V. @b UITD UBSHIBEDHD, FHTWS algall CULIQOUITEENIE meUSHBLILIL L T6D
SIHFL QUL uier SienaiBHenend HT6m.

v. 10 cm suempujeiien Qp@Hd Bsmeniorerens GeuliGuomsl Oopd elFuITETSHeuTHI,
CamengFlar I8%h LemIUmLU 2 (HeemOWITeTs DIHSSIILBGSBSHI. 2 (Heneruiest
2 WIHMHH Hwlbd. (2_(Hemenuller seteuene 727 )
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9. @l LIb 10 cm &u&a|eien Semydh Camemaugealll LUGHW DlglILiGSH ST
UwSTUBSHS 12 cm o _wgpb 5 cm SLemJuld LUl JnlbGILImest3es
GuBuGSHuledmba DiemIsGamen aulgalll LiGHOWTe Geul IguisBBLLIL (B
OleuB e & emTeRTOILOTETB  DIHLOSBLILIL (BETETHI.

CouBpilsalemientH 6T © WD eT61666),|?
. GeupplsbalenientshHer HQlIGHUNST LTLILIGTENaIsH 56uldd.
. dnlbL| QUQeUTET LIGHUNGT HeTeU6Tenaldh SHT6wIHb.
V. amibyeugaull LGHuler euememuyilet GoBUILILICTENaIS SHTewISb.
v. Ceaupplsalanienisder Gords GoBurliLeneeus Hefldhs.

10. &emy 17 cm spsajeien o Georssd GamenGomeipeaner 10 cm
LIl Camemalgeus GWOWTEIB 2 6Teng.

1. @rig o CeunadhdHler HearaleTmeald HTems.
2. ®Whs 2 Goorsed Camendmsd GeulILGBy Bmusbs HenmmideT 26 cm, 44
CM QYSLOTN] H60T6(H 6UIQUGILOTEIN SHIEVLOSBLILIL L CFH6Neir 6TehdUl Lidhad 60T

BOTSHMBHD  HTEWIH.

11. Sy 21 cm 2 b 2 Wyl 30 cm se|LeiTen GFeiau L o (hHever
algealll UTHATHHeT maliilly CFRIGHSHIWTD 3 cm 2 1D HLen]
2l cm o 1b Ea eTen CFRIgIDL IYaISHMmS 2 DL UIFI.
@OhFl UTHHTHSHe Corshd GoBuliLeTenas ST,

12. SlenalenLSEHemoul eUeIUWLILL L HleolILGH Owmeiilesr LHLDLIGL UL LD
® maled ST LU BeTengl. iHem Slenaih 1:10 eleid aldHHHe0 o sitermet.

L Beoliuginiest ugliLeTeneush SHTewIsb.

L. peoliuglienud ampd urgisTiy Geauel C R
SIMWHHSH ChHemeuwlmet SDLIUNeoT -
BTHMHH HTCWISb. 10 |
. @bl uTHSTICME FHITaIQaI |S 45
. C . .. . B_I T| Q
BleolIgiifed SienodaLILIBLoTules
umglsmiLGeuedullest  LigsBenD 8 |
elalaUeTITEHLD?
Ak 4
5 60°
0]
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13.

14.

15.

2 (maled GF6INs eIl MDSHTRI(PD DIHET DIH60 LISDBHIG6MNT D)(HB60

SIMSHHLILL [BH6ITen SlenJaul L 6Ugel LLIDUTSHSHUID ST L LI (BeTTernent.

L

D

14m

B 30m C

MOFTEND LDLTHS SidlweuBnlen Oorshs LFLIL6NTe| 6T6leeTeuTEGLD?

L. emSHTRID, LWLILTHS SpdFlwieumpilen LTLiLeTahE Sl uleuter al&HD elalel6TauT@iD?
. AD&&F FOMbSHIONS SEHOWOTHI MSHTEISHH 6T FHDGHH U LLIDUTSHSaUDT
LITeHOWITET  DienIDSH S BeTend). Lmenguler ugliueme] 600 m? eefer GoGev
SIUULL 2 (Haled DIeNaIBHEHLET FnlgUIHTE LTHHMU UenIhHEH ST (Hb.

L

o maled ST LU BeiTengl OFmGsment (LpHCHTNIH H6NMeUQAILDTGLD.

3em 4 cm

BhpdH FHenallgeudhdHlet UTLiLeTenald Hemnllds?

ObsH SHenalgald FImer GHBIHGS0U GBSl LFiyemLw S cm Siplienud ClememrL
SHTLOOIOTEINSET (LPHLDTSH  DlenLOU|GILD6DT 60T

a. 9hHdH HeWIoD eTelauTyl HMPSHBLILBLD?

b. SIbDHH HEWIOSHH T HEeUTEN6US BHenNldhD.

CuBuEd Simrsh CHTEMEIYAITAIHID 2 L BLUGSH 2 (HeDeT GUIQEILDTETHILOTE  &HeuTmTTIF
GenLWmey o (Heled ST LI (BeTengl. DIenTHECHTeNnSHH6n QLeny 7 cm QyGLb. 2 (HenerLl
ugHuiler o wgb 12 cm Su&Lb.

Bamengh e euenenGLoBLITI e LFLiLIee) = 4mr?
3
BaTendh e Henelsrney - Z s
o mewenuielr euenenGmUTILIes LIFLiLieTey = 2mnrh 12cm
o (hemeruiledr seuteueTey = nrth

BT SQuilelT LITLILIETE| 6IaI66TeUTEHID?

L. oemys8asmen augeuTen UGSHulest GoBuIliLll UFliLUeTe| 6l6laleTe)?
iil. Orshg Gumpuriiier GLBUFLILIL UFlILTMmeIs &6wldHs.
V. GmDUlel HeTeUeTENaID &H6wNdhd.
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16.

17.

18.

19.

20.

21.

2 (maled &STULUUL(BeTen el L ST Sueng 3.5 cm Q&G Lb. A B

A B CD sgsder ujliLene) uwimg? / \
3.

D C

il et BISHHTRISUIST CdmeTenena] 540 eSBBITGD. GHWTUlS cP6VD BHIFIDLISHHHIHTEH DIl
SIMSSLILLBelTeNgl. BbSH SHTRE  (PpUdLWTsS  BHIFbUusBE 15 B GBS 0% el 6t
Gl e Bilar uTuIFFe aihHme FsIamIh@ WedeSBmfled Hemnildhs.

1
Sl LIGHUTeT Sem 1D CFRIGHSHUWITID h QiFHa|sien FwnileT SHeielenea] = gm”zh

[SHIN N
w

] T Devartd OBTewIL. CHTensHIHe Heaalena)

(@) 2l cmallLm Osmewi HewosBosTensdar sareuena 4 581 cm’ eed &ML (H5.
(b) BBy BaTNHHET HRICICTEDHEGHF FIOTHI HTaU6Te| CHTEuTL & ewInd
aibier o wgb 20 cm o@b. BbHdH b6 SLenyenul oL GHemad aUTUILILITL DL LI
LWSTLBGSHS slels. (T =3.14 eaieids G&meiTs)

OF6laus algel DIMIDHFFL CLTAIBST HOTD DIBLHMBAIL S cm HFHSLOTGLD..

(1) SIDILHFFL 196 aUFIILIL He0EH UdIHSBI [HeND, DIHVGHMBD GBI BS.

(2) S@IHFF 196 UFLiLeTalBsTer Cameneuemulll OUBIS. (DWILHF FL1gaT DiHeVD X
oTaoteh  QlBmeITab.)

B) Q@IHFF LTSN mard SUTfds 24 cm? Siena|mLl &L STHHHT6I
GxpemaulILBhGeie FoEUTOL TaTeBeS SLIQOUWIIRLILTS HTHH DIEIDHFFL 1963
HoT  DIHLURIBM6NSH (GBI HHISHOBTENTS.

4) 80cm x40 cm oemeymLw F9sHdH SLSTEUND o WIHFSLLF DI6UEUTBTEN 6715 56M600
DDIDHF FL(HdbHemend HWTFHH60TD. 61ehdildD HLHTHH HIGWIQET [H6N, DIHEVHMSHD
BT .

&SI algel BISHHTRS IS o 6T Sigliys Sleneyset 140 cm, 110 cm su@L.
sTmdSuler o 'yp o wigb 90 cm gy@Lb.
1) Opssd sTESUIar OsTeTerenmelds Henfldhas.
2) @by HThS Wwemwwns BITeo BIFbLlueTenCurgd obbvamy 28 cm
SIYLILSHS Spemgemwiujd 90 cm o WFHmHUD OFBTERIL 615HHME 2 (HEDETEIY6!

L0\

<+ l4cm—

hunésefled  miFliueombd?

sLHTHFIL ungwrerpy (Paperweight) euflliuL & Hled
STL UL BeiTeng). SIengsCamengder wHHuled Fosdymes Ghfw

L alged SIlILFlienus CeTewil  SnbUmeaiy (&L H
SEBBUIULG 8% SWflesiul BeTengl. Siemyd Comendder
allLd 14 cm gu@w. sl Sgliugsulear el Lwb
SIMTHCHTNHHF DYDTHGHF FLOGMTTGLD.
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(1)  aber SueliuGaHuler el LLb slelaleTeum@Ld?
(2) amiblelr 2 Wb eleleuemauT@G? 2 1ogh alenL SHTer HTyesHmeHd GBIILIGS.
(B) sasLzTdl utysHHule SereleTenald Hewlldhsm.

22. 2 (meled &STLLUUL(BeTem el L g SHeWL SHIHeT LFaleTenald SHTemrsh.

g

14 cm

23. o2 (maled &STLLUUL(BeTengl &nlbl eugeumerr GeHTUIWMTEGD. BHer Siguier semy 14 cm
SpaIBIL T GOmiluler Guiuyit ugliueney 880 cm? y@b. G Nulesr
FTUIY T HNHD H6uNbb.

ueBsiey elemasaiBara ol L &el

1 2 11 4 21. 4 31. 3
2. 1 12 4 22. 2 32. 3
3. 4 13. 5 23. 2
4. 5 14. 3 24. 3
5. 4 15. 4 25. 4
6 4 16. 3 26. 2
7. 3 17. 2 27. 2
8. 4 18. 4 28. 5
9 1 19. 2 29. 4
10. 4 20. 4 30. 1
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sl Bmrauend ofamsseflBarear  allenL el

L 1 Gamiguier o L LgdHuler Herb - 80 cm
O guiear o I ugaHular sieeld = 80 cm
Camlyuiear o "ugduler o wgb =90 cm
. Gamiguiar o L uggulear seealerey - 80 x 80 x 90 cm?
- 57600 cm’
- 576 [

L. Gamiuiesr Geausioenai el SHHIDGUTH SHal6al6NTe) 100 x 100 x 100 cm?
1000000 cm?

1000000 - 576000 cm?

. Q3T e SImWHH UWSTLGSHSLILL L QSBTmhISSL 19 6ot
SHEUT6EUGTT6Y

424000 cm?®

2. 1 SwwdsIULL Fmguier Serelene] = (P Snbllear sereuene - Geully SiEBiw
FalDLIGHT  BHaUT6LGIT6

= insoz.%” —ln.lsz.ﬁ}“ cm’

.3 .3
=67(30*x2-15%) cm’
=67(1800-225)

=62x1575

=29700cm’

L. Geu uwIsBBrULL bl UGHule Heralene] 1715218 cm?

3
22 x225x6 cm?
7
SIDWDBEILL L FTgenl BINISDE K7 oeien Geuemngus __0X22X225
22/ % 225%6
FL_6DEUBHGIT % 8 8
6 x22'x225' x7
22'x225' %6
=7

il aflomraien, s GBTSLL 59



ugliteneler & WLmE = 192 cm?
V. OIHBHTOT HETEUGTTE]

12x8x2

24x8 merb 24 cm o@eold 8§ cm
12x16 perd 16 cm oimeud 12 cm
6x32 pend 32 cm &mevld 6 cm
48%x 4 pemd 48 cm iHevld 4 cm

Csmpblen LaiiueyEsrer allehebrerd - &.6LT.S. (2_wij &)
3 1 oBBBlUL weeer seeueta =7 Xx2.5° x28m’
=£><6.25><%8-4 m’
q_
=22x25m’
=550m’
L. SmbusSHHGT SIQUIGT QH LHE HeMd am eleidh OCHTeNTH.
1,
FIDUBSHH T HETAICT6] =§-a .6
. a’ 8 =550
3
2
=275
a’ =25x11
a=~25x11
a=5J11
o Gnlbus Slguilel LISSHENLD =5J1lm
4. 1. 12ecmx8cm
96cm’
L. Ubhs [HEND 8 CM SLEHAGTET FHIT & 60T
ugliLeney = 8cmx8cm
= 64cm’
ammene menb =8x4 cm
=32cm 5 5
il 6 Geul L 6vrmb. ' ' 3
__J-_T____I_I____I _____ Scm 5X3
I I I
3., 3, 3 ., 3
12cm
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V. GeulgQuIhesiUl L FHTSHHT cpemeoaill L &dler
BTHMBL LbDH Hemorsd e1hHGH6UTH FHITH 6 82 ]
uglidene] &L 1QUILm@LD.

8\/§x8\/§
642 82

82

5. 1. Gameng e GumupliLene] — 472

o_mevenuler Gopuglileney = 277h
=27 xXrx2r

=471’

S Gamenr Gumuriiied ugliuene = o (hewenuller GoBurliiet LFLILI6eT6Y

. Gamengdler GuoBurliiet LFlieTey

2

4rr
4x3.14x10x10 E D
4x314 g F
1256cm’ 27 ——=>¢
L -
ii. sgpupduier cpmevall LoHa Bemb Gammerndsd et S v
Al LHFHBG Fwemms Geuewt(BHLd.
AC?=AB?+ BC?*=a’ + a’ =2a’
AD? = AC? + CD?* = 2a* + a?
.. AD =GBarengger el Lb =20
207 = 3a?
V3 a=20
a _2
NG
' 20 20 400
V. LSBOTEMHE LIFLILIeT6) ZEXE =3 cm?
Gurss GuBuILILeTe = %x 6 cm?’
=800cm’
6. 1 2.7m=270cm 1. A
LI &6 60T 6T6u0T6007 cb6h b = %ZO
=45 2.7m

[ |
70 cm
B
10cm . C  3.6m
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ii. BC= g x45

360cm
3.6m
V. uguiesr @ wigib 10cm &u&b. (6, 8, 10 ewUSHTHSFET CHBBSHHMBHEMLOWI)
Ligseflet 45 o slenent SLemsWimed AB uflesr merd =45x10
=450cm
=4.5m
V. @ uguiet sereuene| = ix8\4x6><70
3
24x70
1680cm’

7. 1. gfleusld
i OA=8m+2Co0s60°x2
=8m+2><l><2
2

=10m
. OA, CB 8L 8w GFmiGSHaHIugd

OIFQFHIGHHWTD = OC sin 60°

3

:2)(—

_Bm

2

= 9\/5 cm’

10+8
iv. OABC ugtiueney 2( - jX\/g

V. oueopFFenpuler LgLiLene] :%ermd

:—><2><2><Z

Z

o
3

vi. BHTrewid et LFLiLene) :9\/§+2?7[><2

:9\/§+4T7[
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vi. aflevedeir Bemb =rQ"™
o2

3 3

Vil. Gemeuimedt [HITeSledr [Herd 10+8+2><4+2—”><2m
3

1848+ 2% m
3
(26+4—”jm
3
8 i GeuredBumed Gupuyriien uyliuemey = 477’
4X3.14X10X10
314X4
1256¢m’
L. GeurelBurelielr Hermeuene| = fm,z
1256 X10
3
12560 =4186.3cm’
3
iil. GamenGlomaTen®s MEIILSDBE FHITLPS
Qe BL 1D eHibsliuL Geuemi(BLD. T~ 20
1000 QeurelBumebdme BIBHHED) { )
mULILSBE CHemeuITer 6666 N _ |- 20
20x20x20x1000 cm’ 20
8000000 cm’
iv. WAl QU uie SeaTalee] =8 000 000 cm?
=200x200x200 cm?
J.o@Uh USS [HenD =200cm
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V. o (hewenuilesm o _wifib h cm eteid GbmenGeurid,

1
o mpewenuilet o wigib = 13gcm

9. . Oeumnils HewremdhHer o wgb =12+5cm=17 cm
L. Geuppled HewiewidHer Siguiet UTLILIETE] = 752
3.14X5X5
78.5cm’

iil. gnib eugelll LGHUINST Heealeney

l7zr2h
3

%3.14X5X5X12

3.14X5X5X4
314cm’

V. gibliest Fmuie|ugid [ eredleir

I*=12>+5
I> =144 +25
I> =169
I =13

auemenr Gopuyliuene) = 77/
3.14X5X13

204.1cm’
vi. Gorgg CoBurliniet ugliuete] = gnbiler GuoBuriinier ugliLeTe + SiemyoHGHTen allgeaITen
Gupuriiier ugliuerey + Snguie UFLILeTe]
204.1 + 2nx5% + 78.5 cm?
204.1 + 2x3.14x25 + 78.5 cm?
=204.1 +57 +78.5 cm?
=439.6 cm?
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10. 2_BeuTdHH 60 Hal6l6IT6) =—7z173—§7r103 cm’

7(17-10).(17 +17x10+107) cm’

Z2.7.(289+170+100) cm’

Wb Wk Wk WA WA

= 16379%cm3

LbdH [HeNmhIG6T a, b SuHeeiien saia|melel SHeaialene = abe eiehdlul LIbad Bemld X cm  6Teofedn

44x26xx:¥

49192 43 1
X=—— ——"=14=
44x26%x3 3 3
1
. 1BHI LS BHENID =14§cm

11. GBurliLene) = FnlDLN6T 6UEMETLTLIL] + 2 ([HeNeTUNed 6MeMEITLITLIL|

+ o memenulledr SigliGHulledr Ll

galbLletr FmuleyuITd [ eTeviledr

I?=3 421
= 94441 =450
1 =450 =J9x5x10 =/9%x25%x2 =152

22
-, GalDLT6H euemeGLOBLILIL =7Z7"l=7><21><15\/§=990\/§ cm’

22
o_memenullelt euemenm GLOBLITLILIGT6) =27rrh=2><7><21><30=3960 cnt’

22 22
o _mewenuielr el L algel Siguier umjuzm’z=7><212:7><21><21:1386
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Qrgs CumurliueTe) =990~/2 +3960+1386 cm’
= 990/2 +5346 cm”

12. Pmleued OFmiBsment (poHBmsmenil - AOP uflsv tan 60° =j—g
AP=5\3
(0]

cos 60 :A—
0

OP =10

CgmiBsremr (psHBsmenil PQS @eb tan 307 = % = %

8

SO =—
=5
cos3O:S—1D

16
PO=—
=%
BO=BS+50 (BS=AP symsuimev)
=5J3+83
23
BO="2
%
TR=TQ=10
RQ* =RT*+TQ’
RO =102
CR=BQ-TQ
23, 232103

g N

Hem el a&lFHID 1:10
ugliene] el&lsld  1:100

OAx AP
2

5x543

wp&Camemil AOP uletr uglineney =
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APQB @eir ugliueney =%(AP+BQ)AB

=%[5J§+%}.8
_12
NG

BQRC @eir LigliLiene) = %(BQ +CR)BC

_l[2+23—10\6]10
25 )
_5(46—10«/3]
LB

wreHfl o meler ugliuene = AOP+ APQOB+ BORC
_25V3 152 230-503
2B 3

253 382-5043

= 2 —+ \/g
_ 75+764+10043
_ o
_ 839-100v3 _ 839-199x1.7
23 2x17
_839-170 _ 669
34 34
=196.7647

s Beoliugadulesr ugliuene] =196.7647 x100
=19676.47 FHIT VG

i. wrdf o melsn sevemevd Gar@assien Bemb. = OP + PO +OR+RC+CO
:10+%+10\/§+%+23
_10V3+16+10v6 +23-10v3+23V3
- 3
3.9+233+10V6
- V3

_39+23x1.7+10x2.4
1.7

=54.17
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- urgismiy Geuedulenr memp = 54.17x10
=541.7 NG
5417

i #&HIy Beoliugrnlen L& Benib. —T=135-42 VG

13. G 96m
() 60:11
(i1)
2m )

14. (i) 6cm?
i (a) wo&Camemr yflud

(b) 3000 mm?
15. (@) 154cm?
@) 308 cm?
@) 990 cm?
(V) 2566.66 cm’
16. 49cm?
17. 600 mls!
18. (a)
(b)14.79 cm
19. () 5>

(i) o@IHF Fgar S0 X Ui SIS LFliLeTe] = x(x + 5)
(i) memb 8cm, sBevid 3cm
@) 130, 40 cm emb, 2cm SiH6VLD

20. () 1386000 cm’
@@ 6

21. (1) 7cm
(i) 7 cmamiblier 2 WD HMIHCHTNHIHH HMTHEGHF FLODTEISHI.
(i) 628.83 cm®

22. 102.66

23. 20cm
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NG 4 - oussrder CHTLL
S HMIImD 6l 6T & 61T

() sfleusid ABCD ulsv AD, BC swomhbsy ubsmissn A
@&, ubsmiset AB, BC, CD ereiiLisummslen Senmigber
wempBw 4 cm, 4 cm, 5cm gu@w. EAB =90° sy@ib.
gfleusid ABCD ufledr UpLiLeneneuds o6, 4 cm
R
B 4 cni
() 5«/§cm QamiBasrent (psGsrenil PQR @0 QPR =90 2 b
2x PQ:PR=12 2 1o QR=5,/s5cme.b @b PQ
@6 HENGHMSHDH  HIT6TIS.
A
P
X

(3) OGomBasmen (w&Gsrenl ABC ulsd ABC = 90° eyeugi et AB,
BC asiucuppfleni  Ldbs Bonmissil  (pedmBBUW 5, 3 D@D 5 D
&0, B uledmbs AC ulBg ausywiliul L QFhiGHHen iy
D aaugienr D uledmiba BC ulBe sausmywiiiul L Q&b sHaer

alg E @b, DE uler Bengend Sie0@sered SHmemis. C
B E

4) &gy ABCD uler uss msemb 4 cm e, BC ulenr pGLysied E @J)@L'é.
(i) AB: AE: AC germisenddent_ulleomer eNdsdemad
A <—— 4om——>B BITCI0TEb.
(i) ABE: ACE: ABC (p&8smeniisefe LITLILIGNS|SH6EHE
senL_ufleoren  el&HHmBHH BHTevIh

E (iii)  apsBsrewml ABE ufenr ugiiueney, saimp ABCD
T LTLIL6T6YSB 6@ @RenLuleomer O&HTLL UBms wmg
Fam60TID?

D C (iv)  AE ulenr pensens AB @6t amjursd Hms

(5) gwuss sHCsmenll XYZ Reit YZ @61 moHLILsTeT O

|
S GLD. :
(i) XO @6 ponHmd YZ Q61 LTSS H([Hb. |
(i) 4cmuss Bengpsiten FioLbs (WdGammentlule / |
Carem @memmrid OX Be1 Benbmsds Y ) Z
SHITEH185.
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6) AB=BC=1cm sy@b. BCDEF @it

LUTLIL6T6), SHBMeN6|HeN6Td HT6wIH

1cm

A lem B

(7) ABC eiepiip QamiBsmmemr (pHBsmemr augen 2 Beorsd HHOLTem  AE, CD sigmiid &
sbLmIGeTe0 eneubslill Berengl. @m@ ABC 90°, AB=BC, AE=CD=1m, AC=2cm

PGSLD.
B
A
o C
Im
E D

(i)

(ii)

(iii)

o Bourad HxBH ABC enwd simnsl U GeusnsoliumBenL i
DIVMIBT]  BILTOITEIM  SBBrL Geuswrngu6eng.
IHBGHDH CHemeuwiten LFBTLTaNT GIOTHSH [H6NID

smonsi? (J2-1.4)
b SevmisTy BT 1m et eflemwsv epuUT 50 6T6dT601
IHBHTHEF  OFOUTGD  (PUPL LIS OHTenSHemn U
HITCIT .

R6ueBeondd HBL g6 2 mIHIUTL DL DNFH B s
wemest B ullelmiba B X sienib 2 Bsurasd@smev qeiim
A C @B QFm & HTH B160 & HlL 60l
AememnbHLILIL a)6iTeNgl. RHBHSH CHemauimsr 2 Beomsd
Bamelletr MH6NTID  6T6MAIET6)?

(iv) Gweaub, CsTE:Aulsr o mBium oL oiFsfss B uledmbs 242 m Bsnupsien BY
olemIld CauOmTH 2 BGeurssEaTsd MevdhaIL 6l QUITHHHLUILL BeTengl. XY @6 [HeriD

616)6)61T6Y 7

(V) Gamewib BYX @6i1 QUEIOTEISHNHE BHT6wIb. .

I m @B@ apur 200 GFevaurdlsima. B X, BY eenid
2 BeurasCaT60H6T QTeMIYB@HID GFevITGID LisnSHOHTend 6166667

(Vi) 506 ABulst 1 m @b@ apur 3000 GFevaurdsimgl. A E, C D eignib soLGOT6ienmu Db
SIemIdS (HUT 2000 6ipHd CHemaubllsien peolIGILITHL SEhdHEGHF CFevauT@ld GILoTghsLl
L1601 & 0B TN HENUIS  HIT60TH.

(Vi) @euaBeorsd Csbmede

(viii) eeor1IQUTHL BEHHEG Bevdsions Gaueneudameduins mur 2000 CHeneul ILIBE EIMBEI.
R61Cauemevsd FHLLHMSH (PWedLWTH LIeliubGdHsdh CHemeuwimen Gomg sl

LI HOBHTenS WITHI?

il aflomraien, s GBTSLL

70



Csmpblen LaiiueyEsrer allehebrerd - &.6LT.S. (2_wij &)

(8) &I LLGureplenr @eniujeir 30° @ev C
DIMIOHBHIETEN FnenTuiled LG euflGul
10 m sy GFsvsuid X eTanid Fpieuedt
gaemjuien 2 Fflenuwl SiewLEBrer. 6% P
SULLS nenJuiledl MEOBUI LGS Q
slemLuLel 45 Gsmew & )60 h
SIMHHITNCHTH Y eTenid  Flmieuedt
SLuGsullear auflCw o Falemw
SDLEBTE. DBHL gL I Fouf 30° AN
oL L SH&H60 EAMHHdHI Fnenyuiedt o FFuL 6o D
CD gmew  emewrd &LILIL (B6T6THl.
wpemeseir A, B euemen  geirdlenmed
B ememIbBLILL(H6IT6NGI.

(i) souflesr HewL 10 L HHOMHBEH Fmenyulsn o FHb@E 2 siten 2 _wigd h gmé &rewis
(i) Y eramud Amieuesit o Fdenul SiewLwil LWIEWID QFUIH HIJID eleleueTe)?

(iii) AB ereid euewenuluilesr [Berid el6ieI6T6)?

D1A4P:90°’ D@Bzgoo S@omm DP, DQ eianid @pewi@ woyFgeomenssenr A C 2 L sniib,
D Qe Laib SenswrdbasliLLl (Beiterme.

(iv) DP ufeir semid efeieusrioy?

(v) DQ @ebr menid slsieusiiey?

(9) QamiBxmmem (WoHCxmemll P Q R @b PQ =2b, QR =a - b erefledr

P (i) PR @61 pondhensd a, b gmjied sms.
(i) A=5m, b=2m eradfletr (1p&BGameni PQR Revr simeneiig
FLOLDTEN HBMENTEENLUI FHITHBHET LTLILIGTeN6IdH HT6uIdb.
26 (i) BFoaysHa LD BNHHBEHF FLOOTET HETHIGBHTEL
Fous®d (PphHCHTMBeT BTeTHMN FHRITHD6 4
LIGSHMBIGMENUID SenemibEIl  QUBLIUGLD  dnl [Hmed e
a " R UJLILIeTen6Id  SHIT6E0.

(10) e’ Leugen e renGoreiplest il Lib AB oy@w. ABC esiiug OFmiBsmewr  (LpdsGsment
augeull YlursHwurgb. @nhgd AB=10m,BC=8m g@b.
C (1) yiurss A B C eows amnsl cpeip &bl euflesnend
O®menth LUTHIBTIL Bousl iemindhd  BeuamTigueiTerndl.
ReBHH CHemaul LB HDLNUIET HemHmsHd SHeuwldhd
(i) s ulstr 1 m? Geir elensv apum 50 @I, Caueduwieniodsd
A . B Capemeuwimesr  &bLiulen CoTHs 1 GuUBIeg wrg?
O (iii) wours gl salljbs gmeaw UIEsessled Led
BLBauamIIQU|6TenHl. Lie0 BHBoUuSBHTen LG D ullen
UTLL6eTen6Id  SHT60IH.

(iv) uysv BOUSBHETE 1 m @m@ amur 70 QFeveurT@oweflsr LGS UL Lsd BL S
CHemauwimedr QIOTHHLI Liswid GCHTendHenUId  HT6ulsb.
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(V) e g6 emowid O Redmibs O X sienid QamighsHa ol L HHer LflBuled SiemwimemOL L &
X e@ib L HHe0 (pemenGuimesiy BT L iUl Beitengl. B X, A X eteiiuen @@ suliBmmed
@emewibal LT [BeimenenCeusis, B X, AX eydlwieuspien Senmmbisele dnl HHOHTNHMUIS HT6NwIH

&L Bmyalend leaImThHEhoHHTe 6l 6nL b6lT

(1) elewr 22 Cm2
CwWedmba udssd AD uiBeF OCsmEdHdear lgemuwl E oo siBriler

E;lB:9OO’ AE // BC %@LD

ABC=9(

45661 ABCE @m ss:yworgd

AB=CE

AB=4cm CE=4m <ygevmev.

CED QariBxmmemr (pdbCasmemimausbred enLsHBId CHMmmLILIg

CE? + ED? = CD*?
ED? = CD? - CE? = 52 - 42
ED =3
AD = 4+43=7
1
Ffleusio ABCD uflesr ugliLieney =5 (BC+AD)x 4
AT s oem
2 2

(2) elewL PQ 5 = cm PQ:PR=1:2 FHeomed  PQ=x etedileti  PR=2X o@b. OFmiBamemr
w&Bsmemil PQR @mans envussysd GgeTL jLieiig
QRZ=PR%+PQ?

X2+(2x)? = (545)

5x* = 125
x? =25
X = 5cm

45

(3) elenL 34 CemBasmewt (psHCsmemil ABC uiB@ enum®ysH GHmmo a6y
AC’=BA?4+B(C*=52+32=2549=34
AC = J3

wp&Bsment ABC ullesr Lipliusnenelds  &HmaIbGLTS

1 1
EXBDXAC—EX5X3

1 15 15
EXBDX\/3_4=?:>BD=\/§
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CemBsmemr (pHBsmemil  BDC ulB@ evussys QHmLjgsvull yGuwirdldsmsd
BD2+DC?=B(?

2
(I—SJ +DC* =3’

N

Dt —g 157 _306-225 81
2 34 34

9

bC =T334

CamBsmenr (pHBsmewil  BDC ulletr upliuenensy & IDELITGI.

x BD x DC

N | —

1
EXBCXDE:

1 15 9
x 3% DE—2>< 34x\/3—4
45

DE = 34 ENVG))

N | —

@ ()  AE? =AB2+BE?
AE? =4242%2 =20 = AE = )¢
AE = 2./5¢m
AC? =AB?+BC? =4+42 =32 = AC = 4./2em
AB: AE:AC = 4:2./5: 4 /»

42:2/5:2/2
. 1 1 1
(i) AABE: AACE: A ABC =5><2><415><2><41 Ex4><4
=4:4:8
=1:1:2

(i) AABE: [JABCD=4:16 =1:4

et FHirio ABCD uflesr ugtiuene] (pdsBsmemil ABE uflesr ugliuenelenr 4 oL mig

AGID.
(iv) AE? =AB?*+BE?

2
= AB? +G AB)

6AB*
4

AE? =

AE=\/§A—23
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5) (i) XY? =X0%4+YO0? ( XOY eretiig  QFmiBsrewr  (1phCahmenil  sTeiiIgHT60.)
X0% =XY? - YO?
1
X0? =YZ? - (1 YZ)?
4x0?=3YZ?
X0 =37’
. V3
YZ = 4 cm sy&106ung). XO = TX 4 =23cm

6) alen. AC?=AB?+BC2 = 12 + 12 =2
AC=.cm, CD =,cm
AD? = AC? 4+ CD? = (4/2)> + (4/2)’=4= AD = 2cm, DE = 2cm
AE? = AD? + DE? AE? = 4+4 =38

AE =2 /pcm, EF =2 /pcm
AF? = AE? + EF? (22 + /2 = 848 = 16
AF = 4cm
. . . 1 1 2
ABC pa&@ammemflluiesr uyliLiene) =3 X 1X1 = 3 cm
1
ACD (p&Gasrewiulssr LIpLiLIeT6) =5 X 2X{2 =1cm?
1
ADC (p&8smemfluiiesr  LFLiLiee) =5 X 2X2 =2 cm?
1
AEF (1pa&Gasmemiuflsit  LpLiLIeNe) =5 X2.2X 2, =4cm?
1
o meler QTS Ll Z(E +1+2+4)=7.5cm?
o mellell FHBmerey = AB+BC+CD+DE+EF+FA
=141+ 3 +2+ /2 +4
=(8+3,2)m
B
(7) ABCOsmiBsrewt (LpdHBHTew algeud &HdL 1960
AC =2m AB=BC=Xm erefleir 2
AC? = AB?*+BC(C?
4 = X*+X?
2X2 =4 A [ C
X2 =9 Im A Im
X = \2m Im
X
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(i) Gzemeuwmenr mrLmelsit Bemb.X =(2 + 2,/2) m

ND) = 1.4
= (242x1.4)m
= (2+2.8)m
= 4.8m

(i) mrerelBsTen Gaevey =4.8 X 50 = epumus 240/=

(i) BX =BP+PX sy&id
BP? = BA? - AP?
BP%=(2-1)

=1
BP =1m

Capemeuwiresr Gsmedenr memid.= (1+ 1)m =2m
(iv) XY? =BY?-BX?

= (V2] -
XY? =(8-4)=4
XY =2m

(V) w&Gasmenl BXY &@s6urs BX =2m, XY = 2m, BY=2 /,m, B)A(Y:900’

BYX=45'
(vij BX+BY = 2+2./2) m= 4.8m Gzeveur@gp uewid 4.8 X 200 = apumut 960

1
(vii) 36 ABC uler wupiiy 5 % V2, x A2, = 1m?
OFevalho uewridc = 1 X 3000 = epumua 3000
BOUSFHBGHF CFeveur@ld Gerems = 2000 + 2000 = 4000
GFeveur@b GaTems = 3000 + 4000 + 960 + 240 = 8200
(viii) QFevaur@id Qordhs Gstens = 2000 + 8200 = apurus 10200

A ) h
@) () ADC=90" ADC QamGsrem (péComanfiuisy sin30° = 0

h:l><10:5m
2
(i) Y eteaud Hpieustt GFenm gy =BC
h h
; i b sin45’=— BC=
CamiBasmenr (pHGsmewi BDC @sv SN BC snds
BC = Sﬁm
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(iii) euememr AB ufesr Bemb AD+BD

cos30’ AD _ 4D BD—h=5 o . '
- = _ —5m _
AC 10 (DBC =45") siewauimed
AD+DB:(5\/§+5)m
=53 +1)m
i . 0 PD
(iv) apaBsmenil APD @  SIn30" =——
AD
1 _PD
2 53
pD;f%

. D
(V) wiGsradl DOB @  sin4s’ =22

DB
1 _Do
J2o0s

5
DQ—ﬁm

9 (i) OQsmBsrew (pdhGsTewmil PQR @6d
PR?=PQ?+QR?* = (2b)? + (a-b)? = a? - 2ab + 5b?

PR = a®-2ab+5b>

(i) a=5,b=2 oy Gursl PR =.25-2x5x2+5x4=>5m
3, 4, 5 emUSHBHIEH (LPLOEMLOWITELD.

w&Bsmemil PQR Reir smmeney (4+3+5) = 12m

w&Bxmemil PQR Q61 sBmenelB@&HF FLOGTEN SHMBBe6ITeN FHITHEHN LIdsd [HeD
12m
4

DFFHITHHT Lglitene 3m X 3m = 9m?

3m
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(iif)

(10)

3
BC= 3m, BR=RC=7 m

2
FR?=BF? - BR? G
2
~(3) _Gj 3m
A 3m B
9 27
FR*=9-—==
4 4 3m
H 3m R ——>F
FR 33 ,
2
D 3m C
BCF (pa&C@asmemflullesr upliLene) :%x?)x 33
_93
_Tm E
4 FIouHH (PSHCHTemNUT6 LITLILI6Te)] =£x4
=93m?
gl (B 2 _[HoUSHH6 LTLILeTe)| = FHITHSH6 LUFlilene] + 4 Foubs (PpdGHmemnt deri e
uLen
yHEene = (9+93)m’
=9(1++3)m’
AB = 10m BC= 10m
AC? =AB?- BC?
=102 - 82
AC =6m
(1) w&Basmemll ABC ufleir ammene 6+8+10=24
3 auflsend@Hds CHemeuwimen iDL = 24X3=72m

(i1)) 1m @er elemsv  epuTUT 50
2m @BEF OFvaut@Gl GsTend = epur. 72x50 = epurus 3600

1
(iii) yursHules ugliLene = 5 X8X 6 =24 m?
. P . 222 22x25
QILLONYE eDSTSHIH SFHBmene| = 77 =7><5><5= m
. o A o . 22x25
LUev BLOUGBD LFmpashdlen GoreHsll UpliLene] = 2
= &254*"’12
7

. 382
(Iv) ued pHUSBBTE GFeve] = X 70 = epumus 3820 /\
v) AX2=A0*+0X? A 0 B
AX?=52+52
AX=5/2

AX=XB sytb. . AB +XB=5/7 + 57 = 10§2m X
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SVG 05 - Senall(B B LIPHBEH6T
ueLBaiey allermdsal

(1) Oumgieutss cm SeNeleDL (P6VID DMHBHEIgUl SFFBUW QUBIOTEIOTS DDIOIFH 6157

1) 0.1 m2) 1 mm 3) 1 mm 4) 2 mm 5) 5 mm

(2) |||||||||f|||1||||ﬁ
A B

cm sienelsnL_ufer cpsold Gomed AB ulelr BHendHemnd SieNdb@GHD elHd 2 Helsd SHIULL (BeTerndl.
(2_mUOumesIUL G Sriul_Berengl.) A wrerg Fflures 0 cm 2 et QUITHBHSHIOTEH
BB (Beengl. A B uflelr penmions Siemoaidl 61?7

1) 1.4 cm 2) 1.5 cm  3) 25 cm 4) 2.6 cm 5) 3 cm

(3) m cm cm
|||||||||f||||,l|||ﬁ
A B

Com@Biil L apemer A 0 cm 2 L&l QUITMHBHIDOTHD MeUSBLILL BETENH (PN
Boyongl 1.4cm @B@io 1.5 cm @B@&n gpsHsry whHHulsdy Diembasiemensg. ( el 2 @
® HUGLIHBSILL (B6TeNgL.) SILLIL M SiemalsHl (peild Seeill_HHdd Sel QLBILDT6ID
1mm (0.1cm) <eu@. @wewsw Bullesr surdliiy 1.4 cm oevsvgdl 1.5 cm ous  Siemioged
Couewii(hd. @siueneNl 1960 GBLUL HHHBH 2 _FF 6U(D

1)0.5mm 2) 1 mm 3)0.5cm 4) 1 cm 5) 2 cm

4) oeneloLmeip X b ADLWDOUTH DiHeT  aulp Ax Y@, JAFFHSHTLILSDHE0 LieternelLy
Ax
= G. cm senelsnLuled CamGevmanpilest Hemd 20cm <y @GIb.  LeiialhHedsaTeUBm3IeT

DG FHAIH UIPAITH Diewoaudl 617 ( Hem Seneil gt CuTgl gBUBL 2 FFaue 1 mm
61601 OB T61TeH)

1lcm ¥ 106 lem 1mm
D Z0em 2) ZBem 3) 20mm
Imm o 100 1M o
Y 20cm 5) 20mm

(5) cm siemelenL gepflen cpeuld eTeTGLTeiSlensn sTHEGWLELTH gBUBL 2 FF eu@p 1 mm H
Siemow|6lweflsi Llsoum sisiausnailiged 2 &5 FHalH el gBUGBLD?
1)100cm 2)500cm 3)25cm 4) 20 cm 5)10 cm

©6) oenefoLreflelr FHais euw 1% Bevbd FHEfEG0WeN6E  Ssueueneih Llevpwimen SisTeil THd
HMHSUUGBL. SMEemwow  UlsiaumeusieuBmien  6hsh Senaileml  SemiIuSBE@& cm SlsnellenL
QUIT®HS HI0BBSI?

1) 100 cm2) 50 cm  3) 40 cm 4) 20 cm 5) 5 cm
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(7 Ffweneleoren Benmisenen (2 CM Beuid GODBHS ) SGMILSBGL LWLSILGHS  GQUITHEHSHLOTEN
© _LISJWID / 2 _LIGJenibiEe 6&l / sleneu?

(A) cm sjenailent (B) smmysGsrsv

(C) Gouemilwiy @B ome (D) mewioneflds & h@&bsemNsd
1) A wl @B 2) C 1ol Bid 3) D wl (b
4) AB a8 @yewiBd 5) C, D sl Grewihid

(8) Gouemlwiy @BoHaslorenGwmsipiesr enalsnL. 1 mm Lo semend CaTewmiLgl. Sisueumpmesr 9 LAyHme
fleyser 10 Geuemllwiy NfleysEmLen QUTHHEID. ReiejusTaisdHer SNCalsamlbmes Wrg?
1) 1 mm 2) 0.5 mm 3) 0.2 mm 4) 0.1 mm 5) 0.05 mm

(9) Gouswilwiy senalenL Quimsipilesr Qsuemienidma 0.1 mm G, LysHrer Senalenl i (1fle 1mm
AG. Leieumeueneupmien Ceuemilwy oienellenL 1 LNflQeureinslesr BHemd 61g?
1) 0.1Imm 2) 0.5mm 3) 0.9mm 4) 1.1mm 5) 1.9mm

(10) eurdliGumsiienmil GupIDCUTEHI GCeouswlwi] SGEHATaNOWITEN  DieTeleNL&6iT SiWIDUD e GLD
o @molled &l Lliul Gemengl. (10 Geuswllwy fleyser Uysrenr Senelenuisss 9Imm o L6
QuTbEHISeBeT) Reueurdli] wng?

2cm 3cm
1) 25 cm 2) 2.15 cm
3) 2.05 cm  4) 2.00 cm | | | | |
5) 1.95 cm | BE T
10lv

(11) Gouswiwiy @BHdoraiulsn o selujer Leeumd siher / eeuBplen Sieneihaemsnil GLBLPIQUD?
(A) ooy FLLSH6 BHigliy
(B) ®swil Gurdlensulen 2 sl L b
(C) mrewiwids @Gmpsluflesr RemLaill L L1b
1) A ol (B 2) B ol @ 3) ) Awdp D wp 4) Bupp C wyd 5) ABCeyfu
o

(12) Vemeumencmaubmien Couemfwi Siemalenl. LIWSTUBSHSUIULTS 2 LISFRIOTS /| 2 LISJemhissNTd

SIS

(A) Gouewllwiiy GBS omen (B) pam BIamIb@GS ST 1g

(©) mewoneils SoGd Hewilsd] (D) ozt Sy

1) A ol (B 2) C L @ 3) Bupp C wd 4) Cwwp D upb 5) BCD

CLPEOTBILD

. Weiteumd ubHenw eurdlban alem Geo 13, 14, 15 OBE ealenLwelds.
Ursmenr SienalenLulest 9 mm syengl Fowmen 10 Lfleysenmall Nflasiul G Gatswilwy Sieneleni
SiemLodELIUL(heiengl. Cauenfiy @BHaalonefuls SHTenl el CHTHMHWBBIHBESIDELTHI DienelsnL H6iT
SimW S UL SHFH60 STLLLILIL (BTN

0cm

o el L] el
T

(13)  y&Ffw suapsutendl 61hH @ewL Osuafuflenmed Tl L LILIBD?
1) AC 2)BC 3) AB 4) 2AB 5 2AC

(14) @mE uFdw euepalst Oumorerd wrgl?
1) 0.02 cm 2) 0.35cm 3) 0.04 cm 4) 0.05 cm 5) 0.06 cm
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(15) Gumuy Ceouswiwy @GsHswraflenws o LGWITEHH BsmenGiomsimlen el LD Siemdaliul L Gurg
Couemfwiromefulisii ieeihasT Siemwow|d elled 2 mallsd SFULLGeiTengl. LFFUW eu(pensusd
HoueHHM OBmeieumHms0 Comulg Gsmenddlen Fflwimenr ol L wrg?

1) 2.95 cm 2) 3.05 cm 3) 3.09 cm 4) 3.17 cm 5) 3.46 cm

3cm

16 o 17 b ellemssEHESTHIS,
Couemilwiiy RBabaomeiGwTemlei Sienailent_uls LIyHmen 9 Lifleymsit 10 Couswiwiy LiflemerpL 6or
QUTEHBSHIFBHI. LoTeuleT HTeWL H6i CHTHMBUWIBB Hewevulled eTRIBH6T iewDUD 6lFHID
2 @ (a) VD, 6UIPHGHECHTeIT (LPEVD DULPHMSB ATHGHWLEUTHI HTDLHET  DINLOWJLD
alpld 2 @ (b) @svd HILIUL BeiTen).

4c¢
’ \ | |
| [T | [ L
0 cm 0
(16) 2 @ (a) ulleir SglienLufsd YFFweupls Qupomed wirgl?
(1) 0.02 cm 2) 0.04 cm 3) 0.06 cm 4) 0.08 cm 5) 1.02 cm

(17) 2@ (b) uler eurdliny QupILGLEUTH Caienllwy BEHdTaiulsd LFfuianiy @Rsveoradlminisr. 2
(b) uiBsemiowl, Fflwimesr pHH 6 CUIIDTEID UWITEHI?
(1)02.78cm 2)3.84cm 3)3.90cm 4)3.96 cm 5) 4.20cm

(18) miewioneils SmE&ssaieFdQuITaen HbHE&HHHMmevmUl 5 HLMaUB6T FOBBIDCUTEI & ([HE (L6
smm &y bemaBlemosefsn LflullenL saHmyn wng?
1) 5 mm 2) 4 mm 3) 1 mm 4) 0.5 mm 5) 0.1 mm

(19) yflulemL g SMJID p DUHOI6T6N HIGHIOTENG H(HEHHHemNFFOwTaislesr eul L enailenL i Lfleyseris
sTeTemBem®d N PG, QIS TIIHHIH PV DieNBSHHHS WHFABIW eneilh wirg?

n
W T Sl 3 pn n

p n-1
5 p

(20) miswroLomeNld HHmEGHH HewlFFHwmsnlen HmEBenen 10 HLneudsT GEBUIDELITH! el L SienelsnL_ WITeg
gaufloren SenelenL 15 BEHIHH HMID 5 mm U@&GW0. el LHHemev Fwomen 50 Lfleysenmal
Wil Hetengl. @Hein GN666mTemnTbamBUITS  DHENLDNIG]

(1) 0.1 mm 2) 0.05 mm 3) 0.02 mm 4) 0.01 mm 5) 0.005 mm

(21) miewTOTENS 3(HEDHENFHOTEM6H LI LewLUjlD HHFHCHTeVID e6iimIL Oleameiiml CgHTHeMSBWIBIHBELD
Cousmenmuied  oiHenT ieelleDL H6IT DMIDUIGHHED F6v DMIOLILSSH6T HOL HFLILL (HeiTerme. eul L
senallenLwimengdl 50 Fwo  Ufleysenmal Nflésiul GeienCsrh WFFHweury @Rsvsmev  slefle,
SienalenLsefleir Ffluimenr Sisnensud ST Gougd 61H17
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)
'l \
N

<

_io _E J.u.u_i_s
| 1 = 0
1) AN 2). AN 3) N
0=—15 [1} —5
—E donE
H N\ TN

22 b 23 g QITHHEHHHTRS,

1
mlewIoneld &mE&HHemldFFOwneiler saLflionenr Senalenl. — mm Liflejsemend ComewrL gl

2

ol L oenelen Fwwmen 50 Lfleysentsll LNflebaiul Beteng.

(22) ul LewLub BHTHCHTID  eemILGeameiiml GUITHHHIDCLTH (OHTHMHWBIDELITSHI)
IH6  SfenalewL &l emoujd  elled 2 wmelled &STLLUUL BeTongl. Db 0

(23) ulLewLud HFHFHECHMID GHTHMBUWDIOTH  (QUTHBSHIOTH) MUSHGDOUTEH
SienallenLHeflell Sienioe) EeUeuTml HeWOW|D sTailledr LFFweuwp wirg? —_

(24)

(25)

miewomeullenr &AW eupeuts Siemoeugdl wing)?

—
(7]

—
<

1) 0.11 mm 2) 0.15 mm 3) 0.60 mm —
4) 0.65 mm 5) 1.15 mm

V(O

|IIII|IIII|
I I
S W

>
wn

1) 0.11 mm 2) 0.15 mm 3) 0.39 mm
4) 0.49 mm 5) 1.11 mm

2 melled HIUUL (BeiTendl Hiswiomelld  &haE o sl Qwraisier  @m

UGS WTGLW, el L SenafllewLwrerd 50 Fo UGH ENMTHLU
U&siul GaTten@arr® g e S FBBIS ST  FHipsudbCurg |
CryBasmLenellenl. 1 mm HITD AHFSHBH. UL LDLUJD HAHNTHEHTEVID

) ¢

|III
<

Q6D Qe CUTHbHSIDGUTE Hiswiorefullss surdliy iemoujbd elg6LD

-

2 mailed ST LU (BeTengl. LlsalmelsmeuBmlen Ffluimerd 61gl?

1) y&Ffw suap 0.02 cm YauBxsTH SiHemen 2 LISTewr suTFULL 6T Fnl (hHs0 Gouswi(BLD.

2) y&Fdw euep 0.02 cm YPoBaHr1h Sipemen 2 LS aunTFUNedmba HWHH60 GouswrBLD.
3) yFdw eurp 0.052 cm eaUBHTH DiHewes 2 LisFemr T 6 dnl BHs0 Geuewi(hLd.

4) y&Ffw suap 0.052 cm euCHTH SiHewen 2 usyem T mha HHHH0 CeusmiBLD.
5) uFdw eurp 0.098 cm oaBHTH DidHemenr 2 Lisyem aurFILNed®mbhEH HLhHH0 Geuewi(BLd.

mlewIoneNd  HHGHISalFFowTamer el L SenalenLll fleysefer semenlibensd 50 SGLD.
SiHe  CrIGam LenalenLuilsii SuoOeusmisnidamnsd 0.5 mm WG, QeueysgenrdbdHen  Lflullent &
Sy wirgl?

1) 0.01 mm 2) 0.1 mm  3) 0.5 mm 4) 1.0 mm 5) 2.0 mm
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(26) BB allenim 25 Gsv GMIN_ LI Beiten Hlswiomel &HHE&bHemNFFenuwill LWSLBGHSI1 CuBMm
@m eurdllysen &6 S (BeiTeren.
JFfweuwps GammHener SHOLTAIfle  HLienl  Si6nd &H60

)
)

0

— 1

<

N
i

[
g

CwBsv @ eurdllsefengmid DigliLienL uiled LlsTalHalsToIBmINT HBL 96T 2 6wIeNIOUIT6  HIQUILITS
SIEMLDAIG]
1) 2.44 mm 2) 2 .00 mm 3) 1.54 mm 4) 1.50 mm 5) 1.04 mm

(27) yFFweupaBs wHeworealld HomE&HHaamiFFAwrssen apsod CamenGomsipdlen il L &Hmas
el L Curg SienalenLs6iT emwophdH alHd 2 melsd Sl Beirengl. Sb6susmenisms 0.01mm
oTeleol Gammeng et il Lib wirg?

1) 2.20 mm 2) 2.12 mm 3) 0.52 mm
4) 1.88 mm 5) 1.80 mm

@® 28 - 30 auempuieomen efl@mMesEnsd el Weldbs Ueaumd 2 Hebsamemuyd  Ubaenwiu|d

UwWeTUB S BHIs. Q—’\—/\—
= ¢
s =
- 4% - =
A ____(Tl 3
O 2
)T, =
0 =
=
Vo
(a) (b)

hBHID BIEWIBEGHHBTL_1QOUITEISIET psuld MULTHGTUNET 2 6eill L Hmdbdh SHTend@béurg A,
B omioliysset @remiBups@ilul sendent. Siemolilssi, (a), (b) pdlul o mébsen Syl ([Beierne.
(60U SieNeil_19eTCUTHID QUTHHHID BbHSH HHMHD HIEDIHEGHHSTLIQUTGT DEDLDA|HM6T 6161 HTH
SIHLWITOND SHTEMLSBEG DLUSHGSM QUL (HeiTengl.)

R0 Ceuemremibenads 0.002 mm elelds  Cbmeis.

(28) omwey A uleir Gursmen Sienalenl. Semioey 2 G( a) @ev SILUL Beitengl. diHen eurdiiurs
Simweugl wrgi?

1) 2.182 cm 2) 2 .332 cm 3) 2.432 cm 4) 2.632 cm
5) 2.832 cm

(29) @imioe] B uler Gursten ieme 2 @ (D) @60 Syl Geitengl. SiHe aTdlILTE SiEDDaIG! WITE?
1) 2.132 cm 2) 2 .094 cm 3) 2.194 cm 4) 2.188 cm
5) 2.988 cm

(30) @mlugs@muie o 6Tl LoHHlel CUBITEIOTS DU I WITSHI?
1) 0.050 cm 2) 0.238 cm 3) 0.094 cm
4) 0.300 cm 5) 0.332 cm
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(Gl) QYUsLSI0 2 _6T6M (PHHITH SITHFL LWSTUGHEH DANSEHHHE QladhHlenle] wrg?
1)0.05¢g 2)0.1g 3)05¢ 4)1.0¢g 5)10g

32). 2 _mellsd ST iUl (BeTeng Geuswiwy B Someiiudedr | 1

aoeold  QuUELLL L @@ eurdlUT@. SiGen  Fflwmen ‘|H HH‘| H‘HH HH HH
Qumioreord 6117 3

1. 22.7 mm 2. 23.7mm 3. 23.5mm

4. 24.5 mm 5. 2.37 mm

33). Gaujenllwy GhsSonaiule STeOLSHT @IBIL ey QuUT®bHSweTenCurgd DenaienL &6l

SimbEHIeTen alHh 2 @maled STLLLUL(BeTengdl. QS LFF eu(penaud Hewibs

(3 |
1. 0.3 mm Qemend Fnl L Ceuemr(HLD.
2. 0.3 mm Bemeid HIPHH Gouewi(HLD.
3. 0.7mm Qenaiids Fnl L Geuemi(BLd.

0 e L

4. 0.7 mm Beneid HIPHH Gouewi(HLD.
5. 1.3 mm Qemend sHiPHH Gouswi(BLb.
34). @eflau@mLID sTalILIBoUSI,
1. &mevld OHTLFUTE SienefToughi 61 igent Gupiomend 3 x 108 x 365 x 3600 s @G 1d.
2. HMJID QFHTLumen Sieneil_meaughi 6r Digent Qupiorend 3 x 108 x 365 x 3600 m ey @1b.
3. GMYID QHTLumer Siemefl_Teougi 651 DiHest Gugiomend 3 X 108 x 24 x 3600 km ey @1b.
4. HMeVID QHTLFLTEN Seeil Tougbi 651 Hedt Gumpomenio 3 x 108 x 365 x 3600 h =@ 1b.
5. &MJID QFHTLumen Semeil_Teougbi 61 Digent Gupiomend 3 x 108 x 24 x 3600 m =& 1b.

35. Geauenliy @GaHaSIoTaNUlsT SHTemL BH6iT Q6B Geumaim CUTHHIHWETENCUTHI DeTONeDL H6IT DEMLOHEGHEIT6N
e 2 malsd &TLLLULL (BeTengl. @FHei uFdw auqpsnsull G,

1] I

1. 0.4 mm @Qmend gnl L GCeuewi(BLd.

2. 0.4 mm Qemeiid HIPHE Causw(BLD.

3. 0.6 mm Qemenis Fnl L Geuewr(BLD.
4. 0.6 mm Qewends HIPHH CaueurBLD.

5. 0.7 mm Qemeiid HIPHE Causwi(BLD.
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36. 100 m memomes  [HIensvll  UWeLBHE Ul LibalBd  LleTenenQuneipib@d OFHfludhsHss  elsons
IBFSL LULLLD 60° gipd Camemdalsy smemilllL gl Leienemuie 2 wiyhemdll Lmdaemiili@uimomuiesr
Ul LD BleusHdelhbEHl 6l6lalene] 2 WFHaed STemrlILfHLD?

1. 504/3m 2. 50/{/3m 3. 1004/3m

4.100//3m 5 50m

37. uWFFW el OFHTLIUTET SnBmIBsT Fev aumHLOTH
Asriul L o nsyamsHen LFAW euip Semail Bl QupIoTardSHled SHRgulmeELD.

B. uFAw suqpsmey Reveundl CFUIISBE WemiBD LSaI(BLD LIsv SHLemeudein SieneihasT GLmLiLL
Gousmi(BLD.

C.Gouswilwy oenellenL. GamewiL o LisFemimigeilsd ol GO LFfwelrp sSmemrliL@LD.
euBisir

. Awl(BD 2 ebenowneigi. 2. B ol (hb o_awemiowimenig 3. C O (HLD 2 _eudleniouinenig

4. B, C odwent WL (B 2 aaenownsienal 5. SIGSHID QUITUILITEEne

38. BHMD HIWISGHESTLIY, WBBIHCHTe0, Causwiw] RBHE, Hewioneld HmGHHelFd sl Feo
UL 2 LISTEmmISN6N DL (D LWeUBSHSHI Qupplpunsd ienei®  LlsielmeusteuBmieT 61?7
1. 3.025cm 2. 0.085 cm 3. 752 cm 4. 38.64 cm 5. 15.862 cm

39.60cm euswywimenr Fpflul  HemH a0 gBUGBD Hem CeumiumlenL. el Llsiieu@D 2 LIS]T6uImIb6I
SIFV6VGEI [BIL LI (LPEDBEHEDHET LWLBGSHS WuTHSHl 61517
1. Gsmemomesd 2. bHGD HIISGHHBTL 1Y 3. miewronedld  &HmEdHemNFS
4. UBsysCared 5. 6BMT SieTenel

40. Geuemiwi] o uLsFaISHT LITHSHT Seallenl. Sieny Llsvel BB Gememi SHral! LNfleaiuL b 6
Aysmen  oenellewLuler 24 Y, mm  oene) 50 ugHsemmsls Uflssiu’ G Goujenilwir  SienelenL
SWTHESIULIHESHEH. RbH 2 _LSFemHaler el GLBIOTeILD.
1. 0.1 mm 2.00lmm 3. 0.0l cm 4. 0.05 mm 5. 0.005 mm

41. miewioned HmGoHsemFFullss el L Senalen, 100 ursmisemTall LNfldasUUlQmboHer. 3 malens
QeI FHLemeuse &HEBEIDGUTH 1mMm (psiiGamessF OFs0SGBH. Db 2 LISFauhHdHen Qe
QuUEBILDTELD.
L. 0.0lmm 2.0.lmm 3. 0.005mm 4. 0.05 mm 5. 0.0005 mm

42. mewionelldh HmSHsemsFd auflliuL Gghed

ST LU (BelereuTl @& Hedr Ffluimesr surdliiy wimg?

1. 2.59 mm 2.3.09 mm
3. 5.09 mm 4. 5.59 mm
5. 3.9 mm
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43, ulLenLupd sHFHCHETaID  eeBIL Qemmeiml CUTHHSHIDELITSI (QHTHENBHWBILCLITHI) DI DieTellenL &HeiT
Smwb s 2 melsd ST LU BeTengl. Sbad Biewiorelluler LFful allpsaurs Sienoaldl Wirg?
1. 0.15 mm sal LiuL Geuemi®d

[\

. 0.15 mm s flésiuL. Geusmi(hd
3. 1.5 mm galiciur Geuswi(hLd

4. 1.5 mm sfléssiur Geuswi(hd

5. 0.35 mm agalLiur Geussti(hd

44 Geujemiwy @Ghobdwrelullar Uysmear senellen, Syl utems C&STERIL  UTHEISNTHL
Oflssliul Getengl. oeleurpmenr 29 umasmisemsn 30 el Uflsas CGaujemiwy eneilenL
swrfléasliul Berengl. @ser Qe QumoTed

1. 1° 2. 1°/30 3. 1°/60 4. 1°/90 5. 1°/120
45. yFdweury OQsTLguTen WeleuhD FndmIbHmend &([HHID.

A, yFfweu CrIGaTL(H ieTaysHL LD QBT 2 LsFauhISeisd W (HGWL SreuliLELD.

B. uy&dweuw Hewiey wmmid memd GsTLjumest o nsyemimisened WL (HGW  smewiudLD.

C. uFfweurpemen @evevrg GFuiugsmn@ Wesi(ho WewiBl Senaihast Gupiinr Geusmi(hLd.
el
. Al @w gflwreig 2. Buwl@ew gflwureg 3. CLew sflwreng

4. B, C gdwen wl B sflwmamemey 5. SiSHSIDd  Fflumeiene

46. BH®BL HENISGSSTL QU eaufliuL SIHBs  &TLLLIUL (HeTeng).
e Ursrer senallenL.  semy  We0aISHMT UTHEISMTHL &
Uflsasiulgmiugiler seueurmrer 49 ursmibenst 50 opal Nflsa) -
Gougewilwy siemalenL iemassIUL(HeTengl. BHa SG6emTemSme Elﬁf
wimg? -
1. 0.1mm 2.0.02 mm = -
3. 0.01 mm 4. 0.05 mm é
5. 0.5 mm o
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SVG 5 Slemall (B  HIL LI(LPEDBEH6IT
SmwlYysS LB  elermd a6l

L. oo wWevaSBMT HplieTen &Frmer, el Lealgen o Geonss
SO T el (BhaH Ul Laugaull UG Geully mHéHaiulL e
aehdlueiten o Geumadd SHUBLU UGHSH ULSHH60 ST LU (HeTeng..
@by o Bunasd Hliyer allLd Fev OQFaIbL LTHenTEGLD.

L

V.

BHHIL ST FgLienLl SeMILSBEG WS CQUIHHHLOTET Uil
2 _USJewID 61&HI? ......... cervesrssansaesaens cervesrsransaesaens

glemenuilelr ol L Hendh DML ILSDBHTE Gouenliiy @B wmeienuil
LWSTUGSSHIUSTUIST DSBS CUTHSHSWTET BBHSHIoTall LG wrg?
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(3) HeWioLD SLANITHEVT (G LD. (4) Slyeuld  HeVILOLOTHEVM (G LD.
(5) ope] FHFeUDTHEOTGHLD.

. 2 _(H&GHBH6L 6TeuLILI(HeUG],

(1) Hewiod HFeUDTHE0TGHLD. (2) Slewio  SLEIITHEVTGLD.
(3) Hyeud HeILOLOT H6OM GHLD. 4) Hyeud SpENITH6VT(GLD.
(5) opel HFeUDTHEOT G LD.

. Uesteupeussieupmien Geuliud isHHIMEHFULGBL FHBHTUUD 6187

(1) NaOH ®5ifle0 &emiyg60. (2) Qgbs HCl 2_Leat B CFjsHmev.
3) elemdfleg BF CaFydhsHev. (4) YW FewieToyshG BT CFyHHev.
(5) wflwmeneu Bifled HEWFHSH6V.

. salemwlubBHEUULL OaT@GSHuler Suisoy|,

(1) GEILET FHHWWD USTTHBBISEHD LFIOTHOHLOEHL FH6D

) GLeT F&5FH 1L (HO UFTHMLONL &H60

(3) GLOVILET USTTHSBIHET LIFILOTHMLOHL &H60

(4) oidlevld (ppeuGHID I MU ([HEHSH60

(5) GENILET FHHWWLD USTTSHIEIGBEHD LFIOTMHMHLOEHL UITE([HEHSH60

. LeSieu(mHeusdioummieln SestenlolLIhEHHLI L OFTGHHES OCUIGID @LUITT 2 HTTERIoTES DiENLo6UH| 61517
(1) Geulug @ Hemeu (2) 10661&HLOLD

(3) BaTOHTL 19 (4) S1pHHuBHLILY

(5) Qupenas BIBleN60

. -10°C QeutiumensvenwidsG@TemiL 200 g Lafdal 1QuiTeigl Uaissl 1Quimed oTmmenL ujibCuITg
SBHHMEehFILGL Qeulid kJ @60 etoususmeur@d? (Levidaliguils serbsuliug GameTeney
2.06] gC! o @b.)

(1) 2060 (2) 20.6 (3) 2.06 (4) 2120 (5) 4.12

. NaOH, HCl gpdweupipdlentuleonesr srassdar  Qeuliuasienenm  kJ mol! oy@i.
2 mol dm? Q&nemeus Gasmewi 100 cm® HCl2_Let 8 g NaOH @ewent srsbsipmsd Gauismed
Geueilailiupd GeulingHer oiene] kI @60 ersiueusney? (FryamisdHeniey H =1, O = 10,
Na =23)

1 -57 ) -5.7 3 -114

4) 114 (5) Gupuy egie w6
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9.

10.

11.

12.

13.

1 kg CaCO, @ai1 Geutiuglemsv 30°C wnss sramiul Lgi el g iflns Qeuliupleneo
900°C o,10. @ks oene] CaCO, @merls UflnswenLujd QeuliuBlamed@s G Beury
Bxemeuwimen QeuligHesr o6 k] @60 eT6lau6ToUT (&HLD?

(CaCO, @e1 sannGeauiugs Qsmeieneney 0.9 J g' C! op@1d)

1 7.2 2) 783 (3 783 “4) 7830 (5) 78300

@uewi(h epeulIQUT(HLBMeNS H6VbHH CHTOMMIHMS SWTFUCOUTETmM BLomGET6NTEHLELITS
sevemeuullest Qeuliumlensy o wijeuenL FHImgl. SBHMBTE ST J6mILD,

L epsoliQUTHL Bem6n QaImiL QermTery &H60dbEGHWEUTH LPeLEHTn MIdbEHHE L U0

BOL QUMD  GLomGHIensWIT (GLD.

UmOeuliug HTHSBLOTH(HHSHE0M GLD.

STHBHHICUTH Ceuliud 2 MEhFlLL 0T @GLD.

oambd  LWERTUBRSHSLILLIQ[HBHE0TGHLD.

Hbs CBM1GHUTHN[HSSE0TGLD.

PR NEEIN

FHreu maBrrarueiled GumiGw GurlLmy eursenGomery 100 km vweniliugn@ 10 kg
aflouTheT CHemeuwm@GLd. SIBHWeneuTen HTTHMmS alpensd eflouThenTal UweaTUbHHS
Bhs UTEAGMBSL LWelsasF CFuiaOsHailar Cxhemeuwmer alpdler Hlewley,

L. 10 kg o@Lb. 2. 10 kg @b Gemmeum@Ld.

3. 100 kg o@1b. 4. 0 kg @D FnL 6um(GLD.

5. AlLal Lionas QFTev6v (LpIQUITg.

CrgmeuCuaidlesr  GMHH Blewpmemw @Gy eisshded Geuliuwrd@GHn Gurg gt

2 _m@&Gblmeoullsd Hyeuons hiHGW CHIsHms alL ACHWene] HemmenW DIFHeT

OardHBlensouled SpalwmsGHaudsnG AH®E GhID 61(HEHEGHWD. BHMBTET HTJ6UILD,

1. @FCayemeuuies HewisHer HaTGeulius Qsmerenene] HyousHear HeTGeuliLG
Qameenenenel QL (&HeNMEUTGLD.

2. opelwmrgeder WwenmGeLILD 2 (HBedar WmMOMLILSHMmS Ol DS BT GLD.

3. oLelwrged 2 HaBmev all Hs Geuliuplensoulled BHemL GUMILD.

4. oplBlensvulenieen UTUIOUTS 2_6TememLD.

5. Hyousden SILTHH HeniosHar SLjHHemw alld (GHemmeuT@GLd.

A(g)+B,(g) — 2AB(g) +90kcal

eid OFT&HFH OHTLIUTET LeTeUBLD 61h%H DeubTeilly FHuwTersTGL?

. 915 ymheulugs STHSOTGLD.

2. QeuliuBlemsvenwl HBFILBETLPEVD HTHENBHHMB ANHBFHHE0MLD.

3. sreadseaiar Quendaplansvenuwt THMeuST cpeod GeueilaiL LB GeuliugHesr
SIEMEN6!  LDTMMEVITLD.

4. A(g),B,(g) epdweamier Csple| iFafliy sTasssled CFaaTsEs

QFIHHTEI.

5. GumanPlu eTHIQLD6TIM).
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14

15.

16.

17.

18.

19.

Uesteumeussieummiem LmOeulILSSHTeHHLD

L. QuHBMTED HBELDEML &6V

2. wflwr Biiled HemysH60

3. Gamguid FlewienL Bifledl 60

4. QuriLrfww MSOrT e (hd SmIFens0 MHBTTEHGHBMTISBHLIHHIL BT BH60EHH60
5. Sewio Gamguwid MHOITLMFLML BHIHLET H6VHH60

OaTGHHOWTameiped WN@GaIasSsH 4.8 J Geaumev GFuiwinGoGurg 18.4 J Fobd
GeausflalliubEmal. RH0HTGHHUlGT AE

L. +23.2] 2. -18.417 3. 2331

4. +4.81] 5. 0J

OzTE@Howreamed 150 J Gsausmev Gewiwiiuporuiesr CaT@GdHulear AH = 100 J spausn@
Goedaeimed milssiiuL Geuswngw QeuliugsSuler iemey,

1. +1001J 2. -501] 3. -1501J

4. +2507 5. -1001J

desteupd srsbsdnasrar Hreseuliu -72 kJ op@0welsr @ cwsd HCl swimflinier Gumg
GeueflalLliuBd GeuliugHer 66y,
H2(g) + Clz(g) - 2HC1(g)

1. +144kJ 2. -144KJ 3. +36kJ
4. +72kJ 5. -36kJ

Heiteupd HraadHmarer Hrhsbeuiud -760 k] op@w. 0.5 g sbhasd (S) wprpemwwns
SO,(g) @pe wrpPi®G CewwiuGwCurg gouGw Geuliuwrdmid, (S=32)

2S(g) + 302(g) - 2SO3(g)

L. -59kJ 2. +5.9KkJ 3. -760kJ
4. -59Kk] 5. +59 KJ

Uesteupld HrasmisainasTer HréHas6euliun pemm@ui +128 kJ, -393.5 kJ gy @w.
CH,0OH, —» CO, +2H,, +128k]

2CO,, 0,, — 2C0O,, -393.5kJ

Guomuy  Fweum gnsmow 1mol CH,OH  ygewons CO, eume  wrmmwoeL ujibGurg)
BLOUMID QUOULTDHDLD  6T6UEUETEUTGHLD?

1. +128kJ 2. -93.5kJ 3. -68.75kJ

4. -265.5kJ 5. +265.5 kI
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20. WetteuBlD FHBHTULBIBEH6T 61860 OHTGHHUTL e1IBUTHID Fbd DFHsFlY goHuBL?

21.

22.

23.

24,

25.

26.

—

. OaTEeAWINEHHH FH5dH BéEslulLeutn Galasg Geausmsv GauIwlLL6v.

. OaT@HUIBBE 658 QUL LauTm Gellasg Geousmsv GaFuiwiLL6D.

. OaT@GHUIMHBE FoHd QupiuLLeuTm GLHODTGHUISISH Gousnsv GFUIWILILIL 60.
. Gedemed QHTGHHSH Ceuensv GFuIwILILIL 6D.

. Gupammw eI

D A W

Heiteumeussieupmien isCeUlILGHTHSBLD 6157

1. Sewio ueildaslly BITS LOTMIGHED
2. Bpymel @(hméd Hyeaunms LTmiEHe0
3. BF Bymelwns TmiHeo
4. Hewio CFmguwid MHOITLmF(h Bfled HMJSH60
5. Gumanmul eTHieLD6TN
Heiteupld HTHeHHIHHTT CHTeneu 6157
A—2B
L —d[4] d[B] 2. —2d[4] _d[B] 3. —d[4] 2d[B]
dt— dr dt dt dt dt
, _dl4]_d4[B]  _ 1d[4]_d[B]
2 dr dt "2 dr di

Uesteumid BréssHaIuTg 2 mol dm™ opss smeuiul L opyiou A ulst Gamey 30 CFsseailen
50 FaiHD pE WLINOWDLHIBHHSH. B 2 Haur@Gw aisbd eeleuemeut@L?

L 0.03 mol dm min™ 2. -0.03 mol dm >min”' 3. -0.06 mol dm > min”'
4. 0.06 mol dm > min™ 51 mol dm > min™
B apLuul Geten ursgHy@wraifaiet H,(g), Cl(g) epslwapmdlmLuied Bl

FHTHBEHHMBTOT 2 _UHTeNLOWITET  FnMl,

1. HTeaaIHD CHISHHILT LOTHHLOENL U|LD.
FHTHHAIHD CHIHHIL6IT OTMHHLOENL WITH].
SHTHBAIHLD  LTMIeWITGLD.

FHTHHIBD Ceuliupleneoulled HmISueTeng.
goungsd Geuliumplensouled HmIdlul[hd@LD.

VRENECIES

oagd QBHTLIUTEN 2 6WIHOWITRT Fapml DHEVOTHSE 6157
FH1HBHHN @mIFHF QFPaled OFeOaUTHGF OCFNIHBTHI.
BTHEEHNHHMS H B EGHLD.

WagF QFmmu enBeu BHeneUWITEIHT(GLD.

oasbAulwedy GBISHHIL6T OTMHMLOEHL WITG.

BHTHBHHI JeunFHHenl LOTHMILD.

N

SHTHBEOTHIMET JouNFoHd HmIduleTeng|,

1. QeuliuFleneouleom GLd 2. pradHeler Sienelsom@Ld

3. HrEHz6len CUENTHBH HevemouleoTGHWD 4. HTHHL  QuUT(penmuieom @GLd
5. Gumanmlul 61HI OGN
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27 Qesieupsusmeupmient e1geiicpsold H, Cl, spdlweupmisdlenLuieonen grasaissms
B fBE  (pgujLd?

BTHH DMOUIET 6UIPAISHNS LOTDHNIH6V.

(GHEMMEUTENT H6OIEUETENAIL LILIGTL(HESHHIH6V.

utflw HTEBeUMMUID HTEBHMB BGLHOHTETENT6D.

oFHs CHIL HTEEHMmB BHOETETET 6l 60

Gumanmil  6T1HIOLOGTMI

N N N

SMWLIE B (HOTUMSB  NGITSHBET

). (a) Ueimeuhd USBISHENET 6UMTUIMISHD
(1) OBTEE  eeeeereeecieeecteeecte et ree e s rtee e s steeesaeessaaeesssseessaneesssseessaeesnsees

(1) @BLDOD  cevereeerureeriieeeiteeeiuteeeiuteessteesraeesssaeesaseeessseeessseeessseeesaeessseesnaeesnsees

(1)  6TEUBMIEUGEONT  eevveereureeriureerieeeaiureessseesasssesssseeessseeessssesssesessssesssssessssessssseennes

(V) BMBD OBT@BE ceveeereeeeeirieeieerteeeeet et ettt see et e ste e st e satessseesaeeas

(V) CLPIQUI QBIT@HEN. euvreeerreiririeieieeeniieeerieeesteeesaeesssreesssseesssseessssesssssesssseessseens

(Vi) SNMUILUBHBULULL. QBTGB .eeeveeenreerrienreerrienieerieenreeseeseeesreeseeesseenaee

(b) (1) eFLOGuUIBLselar KysTer BlemevdseaT paIPN@GLOmLUled HenL CUDGHSHHS
BleN6LDTNMBISET DLW H(Hb.
(i) Gumuy Menev LTMHPEIGEHHIHmLuleTer QHTLFmUS GPUIBHS.
() HewnoGoraim opelwrs TMHLCUTSHI (PevSamMDM L LSHD emUHLD
LTHMSHmS  aleuflos.
(1v) SyeuGoneim SHewiowns TMLOGUTH| (WevEHInmml L LSH60 emUHLD
LTHMSHmS  leuflos.
2. (@& (1) 9@®saulu, YnQealu FTEHEEIGEHDHE BemLuleorer Ceumur®BaEeT wmensu?
(i) Cupuy FHTHE UMBHET QTMI(HHGHLTRT Fhd MFILULSHMSH EUMTH.
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(b) detumd FrdsmiIser BG6ulLgsS HTHELT LDOaUlLg SHTHBLOT 6161
GNNICER

(1) uelssly 2 [HGHH60

(i) BF 2 oose

(i) GEpsCxTH Bfled BHMTH6L

(iv) CaCO,uler flene

(V)  15Cme eumweilest &HH6ILD

3). CaCO,(s) @mma CaO(s) allemeis swMfliugn@Gl LWSTUGSSUIUGLD SiewLoliy 6
STL_L UL (B6Teng].

CaCo, (s)
3 \

200 °C

. Ca0(s)
™~

GLmer euefl 900 °C

Bhg eagiemeouler SpLnGHulsd 900 °C Mevayeugiiar GComu@GdHulsd 200 °C  mleveaywb.
Cupugglui@rLre CaCo,(s) 2 araflLiuGaugiLeal g ocagimeoulled CaO(s) s
rmowenLww. Sg Jeieumd Foeturliged ST LUl (HeTeng|.

A

CaCO, )

— Ca0 + CO,
155 Geulud =+ 177.8 kJ

(@) o OGuwpmls Gsmer (1000 kg) CaCO, @men @@ waisHuragdamiet CaO(s) ops
rmmid  HAmpeneleoresr GsmfpaTensouled o musHd Geuiwiuby Ca Gt Healeneud

BN b,
CaCO, @1 cpsojdlewiay = 100.09 g/mol
CaC @eir epevjdleneiey = 56.08 g/mol

CO, @1 cpeojdlewiey = 44.01 g/mol

(b) CaO 2_pusdesten Hrasw BwLGumw GsuliumBlemey 900 °C Quieillsr, @m Gmmla
Qgmer CaCO, emw 900 °C Geuliuplenev aueny 2 WisSHIuSN&S Comeuwrear Geuliuggle
SI6T6Y 6T6UEUETEUT(GLD?

CaCO Wlen seaQeutiug Gameeneney = 0.9 J/g °C
ST QaulUBEN60 = 30 OC ..o

(©) e® Gsrer CaCO, emw CaO(s) @ps wTHMIISNEG eupEIsLILIL Geuswigw GLoTsHg

QeulILSFHET D66 6TEUAUETEUT(GHLD?
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(d) @by OsmhnaTeneoulsd GeauliugsHenwitl GuMuHHO@EIL LWSTUGSSIUBL  SHiFeu
aflQuUTHemens SHawmLwF QFuuwBurgd @@ Hymd eflOurmeiedmbgk  56.0 kI
god OpilssiuLo.

1) @by CsTPnsTameuled @ LWaNsHWLTSSHISGHS CHemeuliiBLd Hiyeu
QU HeNelr 66| eTelaUETEUTGLD?

(i) @z IO G olmarsHmer 802 Oweaflar alawalywwT@G CeuliugHear o6y
6T6LGUBITEUIT(FHLD?

4). aiQLTesIemm HlHoTeniss 2 5CaFsHHmbGHW 2 g LFCss amailmerneh@ymmeuj CaO(s)
alemerl uweuGHS Ca(OH),(s) Bemenr 2 pugdl QeuidpTy. Bsnerer FEILTH BT,
CaO, + H,0, — Ca(OH),,
§ aq)

HTHBOeulILD = - 64.9 kJ

(@) eilemL  aiemwoiingn@ 500 kg euemy Ca(OH)(s) GameauQues 2o gBssldbslul (HeTeng.
@zn0sall uweauGsSIUL Beusttigus CaO el Hewiley sreiauemoUT(&HLWD?
CaO(s) =56.08 g/mol
H,0()) = 18.00 g/mol
Ca(OH), (s) =74.08 g/mol

(b) Ca(OH), (s) swfle@wCurg 2 HATGWL CENUSS@TED JWDGSLNISGSI  UTSIY
@ 606me06\LIETI6T
i 500kg Ca(OH), (s) 500kg @emens swinflé@wGurg GeusfGummiuGd Geuliub
6T6M6UETEUT (GHLD?
i. @miHuledCa(OH), @a1 2 &5 Geauliuplency el6laleToUTELD?
Ca(OH), @a1 ge10euius Qameenene) = 1.19 J/g
(c) @by 2 musslew CumGsmeiepw CFTiSleomenyser ealallgomer UTHSTLL
weGemmur(haemen Gombsmeten Geueswi(ho?

5). @upemauled Gupiu@G agamenson (C,H,OH) nwaiuGss  sisudeart (ALO,) sasealule
weaisimeouled C H,(2) autwemeus swinflaseond. @bsHs STéessmSl LULRILGSS B
mBH0HTIHCVTRImM STWwLIEE 2 5HCxHFHaenef] elad CQomeTsm.

C,H,OH(g) —» C,H,(g) + H,O(g)
Hetteumld 2 usyenibesT@dHamwl twaiubhshd S00 K 6o Crrsaiar sipds Ceumurl enL g
slemieusnarer uflGarsenaruilerCurg GQupiiul L CQumIGUMIEET suHLOTX.
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(a) @b QuUOIBUNIBEHEETET GBI 61HT D(LPHD EUMTEML UM H.

(b) (@) C,H.OH(g) @maren aigsmss Hemlss.
(i) C,H,(g) 2 meaur@d aigo C H.OH aljuion@ld aigsgis@s swwbioas &rl (5.
(©)ALO, @a1ip)l Bbss FTHEEMS HHWEIMSNES Calupme s CUNIDTESSIEHE
2 wiss Geuewi(d. erafigid Al O ulemer 1000°C eusnywimer GeulLBlmeSE
QeuliursGWBUTEH HTEHH aiaL GHOIUILSHSHH6M6] (FHMMmeusHL ULD. ERHMET6
BTTIHND 6D,

sL(Hmyeuenad a6 el
(1) wrewteu@ymmeugmed GmOsmeTeniul L uflGFTHmETOWITSIN IHLOTM).

&BsumfliomeiQuirssiled QredCGumd HewiewigdHsd 2.0 mol dm™ HCI oflevsd sengaedet 50
cm’ @emedt 61(hHg GeuliuBlenevenwt SienellLBurg 30 °C opsé smemiiulLgl. wHODT(H
OradGumb HewiemisdHs0 2.0 mol dm> NaOH 50 cm® @emenn 61(hsHg  Geuliuplensvenul
Senel’ L Gurg 28 °C oy&sé smewitiulLg). Uiy mHel@ Se0bdw LN6GT6r]  &6e0ameuule
GeauliuPemevenw senbHs Curg 49 °C wrsds smewilulLg).

(1) mflar saiGeaulius Garereneney 4.2 Jg'c! |, Biler oILjsd 1 gcm? 2 b eresilesn
HCI, NaOH <odweupmisdenuleoner sréseuliugdHenat J oo senllsbs.
(i) @ps sassaICurg GunOsTeTemiul L ahCsTeTseT Brewi(h H(hHb.
(i) QredGumb Hewiewwihendll LWETUHSHUSH DiIFn 60D WITH?

(2) UFHHBOTTHEUT FHETEWITLOLHHE06V6V(HHHI B FHewTenITol SWTfoas 2 H8HFHaemenT.
alpmenall uweTubhsd Sewtemmidy SWTflssGe0 yyFHwmet (Wwenmwm@GLd. 6rflouT[henTs
eFm6Ll LWTUGSHING BHMIIL alenaThBmenTer (LenmUITEHOLD6T 6T 6T6vuTeuN6u T .
1) @snoser seuy 2 WL 2 el Gsmflammed SeoupmieT 6bhd 6TflEumme
QumpSBHLTETOHEH HMILPULD alHHens aleuflohs.

(i) GrasG e 2 sulurer aflQurmenst eelsurm Ofley Gauiweomb?

ueBsjey ellamasaiinarer alemL Be6l

1 alemL 4
2 alemL 3
3 alenL 1
4. alemL 5
5. elemL 5
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10.

11

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.

allenL 1
alemwL 5
alenL 4
NaOH + HCI —= NaCl+H).0

1 mol I mol —= -57KkJ

8% 2 00 0.2 mol
40gmol ™! 1000 - V.2 mo

-57
0.2 mol 0.2 mol — Tx 0.2
=114KkJ
alemL 2

Bxpemeuwitenr Qeuliid = Hewlley x FHGeund Q@meienenax GesuliLBleney

= 1000 g x0.9 Jg'C"' x 870 °C
= 783000[K
= 783 kJ

allenL
alemL 4

allemL 2
alemL 2 o068 3
aflewL 2
aflemL 3
aflewL 2
allemL 5
allewL 4
allewL 4
allewL 4
alemL 2 sievevg 4
aflewL 2
aflemL 1
allenL 2
allewL 4
allewL 4
allemL 5
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SIS S HMY umsd ellaIToHBEHEHTEN  allenL &6l

D. (@ (1) GOCzTEGH - SIFlVGHHHHSH BNMBHOHGS OFFHOSHHHBLILL L
UGS
(i) @60 - BNNBHCBNH OFHfHOHHHBUULL  USTTHSHEIHENT

STHB DNBVSHHCVIETON CJMETUINE! DM HHILD
(i)  6T6LEMEV - QaTGHowud EGrameowd CoumLBGHHID 6160656V

v) Hobs Cs16d - CsTeHseL GradEWmLuls sbd
USTTHSHBIG6T Spdlet UFommmoenL ujLd
V) appw GeTGHH - CBTGHGGL GLVSGSLIMLUTN Fb
USTTHSHBIGET Spdlwiet ufiommmoenL wmg|
(V) seflewwluGsHsiulL OxT@Gd - sevmeoulmL s  FoHHGWT
USTTHSEISCeT  LfoTHMOL WITG|
@ () oelwurse, EEIGSN, 2 BHGSH0, 2 MOS0, LETLSBISLONHED

oW He0
(ii) 3y m—
@(BmIGH6ED
2_([H&H6D
HeuoTLoLis > Ayeud
uefluLed
2_(H&H6D

v

HwwTLoLis Syeuld

LesuL 60

(i) SHlewiog glewlbmaseT FITEHOID QUEIBTHOD H(HHBLILLIYHEHESLD.
apelwns wimCUTHI Bbd FITem S LML GMeVHEHI HINTNHNHHEIT
GWTHEIOTE DmFWG OBHTLBIGLD.

1) HreusHeieien sHiemilsamndsser @ene Gbmasons FPw NFCsasHdleo
Cayha sTewUBL. @SMEG HLLwmar SULMWLILY  SenLwmgl.
SewiowrGwBuTsl gHimilsmaser Guweyw OBHSBWLOTS  Frmes
R(OmISMIOLIMUL GUILD.

2. (@) (1) ywOeulusg FTHaSAMCUTH HTHHWD BOLOUMWLEUTH GHLENISS
Oeuliud GeusflalLLGBW. HBCeuliLg FHThasHer CuTH G LedledHbal
Qeuliu 2 _MlehFludBLbd.

(i1) g Fod)
BT HE D6 alen 616 B 6N
e 616 B 61T BT & B B 6N
YmOeuLILILg ST HSLD 915 0ULILSSTHSLD
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®) () osGeuiL

(i) ymGeuuliu

i)  os6euliL
1) o6l

(V)  ymGeuuliu

() (1) orésd BoOLOUNDBUTH 2 HauT@GHw GeauliusHHaT ey

(1) @welar uBoum Femevenwaeie S @B HTHEW HHPLEUT
2 HUTGW HTHHO6uILD @amisosTearm Coumul L STGLD.
o gFryenid: GNSHHCQUT[H THEOUTHET 66y TMT Bi(LPHBHHH6D LOTMHTEH
sevteuenalelt S HTHHmLUIDBUTEH gnuBld GeuliupTmHmLD
eaimIsosTeim Coumul L HTGLD.

(d) sraCwream BHLOUD GNHHeneu JbU FHd eupmisiuL Geusmi(hLd.

@ @)

(i)

BB @MU Leurm (PH6de0 HTEHHD HMLOUD Geuliuw eupmIEILBHLIL SHE
UBUTE 2 mauT@w Geuliugmal uweaiu®hsHSH Uearery BenLQumid $HToHsmIEeT
Bl&pLD.

sL(hmyouensd alamssainarea  aflenL &6

STHH0eIIUD = Heveneuulen Hewilay X seveneuule HeaTGeuliug QEmeTernsne]

X Geutiumlensv  OTMHMHLD
Hewiley = SILTHH X Heveueney

= 1g o 100 cpr™
-, Benfley = 100 g

28+30
2

SpTU Qeuliuplensy = =29°C

srés Qeutiub= 100gx4.2Jg'C'x2°C

2
pweu@sSsiur L HCl apsvssit = ——x50 =0.100

1000
HCI 1 eapededmba 2 maun@ld GQeuliud = %Xl
= 84000 mol™
= 84 kJ mol’!
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(i) RpewiB e1(HBHMeTHET

L. asmIFIleT HTOeuliLsd QbmeTenene bHiflen HaTGeulius GCaTeTenenead@EHs
FLOLDI G LD.

2. amyFelal SLTHH BT LJHHNHGHF FLOTGLD.
3. Geng Geuliu Sy B QUDTS

(iv) GrxdGumrieyrLrs Gempbhsene] Geulin @GU Be»L QUELD.

(2) (1) * GLoGUETEUTEN FHEWIITIOLHH0 Hlewleyser @yewienLll CuMIs.
*  Fwwrer @rewi(h Hmbhd CHHTGHHEaMNTenIged Gomuly  FHewTemITLDLS S 606560
FoNHHENCW B (he BGzmelsm.
* @ns @reni(h OsT@GHBmenud HalssalCWw alng, lFe pdweumenmL
vweTubhsdH CeuliuTsGeusmend HLLO(He

* Foeueneumen HYlw Fewtewtmour  HenLsdleainOHeril ufl fodsaib.
* aln@, g pFweupmibsTer QFevalaismaess Hauilbs

(i) QeuefBwMMIILEBLD HTURTETTL MHFLIQET DiETEM6UD HEUNhS. G mMeUTen HTaiCTL enaL (h

QeuefGuimmiLGLD TfOUTHBHT GHlpeVIHE 2 _ULILTEIHT(GLD.
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Slvg 07 - Sewiel
ueLBshiey alleTdsell
1. 2 eTemmienasuiled meausHHF CFUBLGSHHS dnigul FAlw senieldE@ o SHTyemnid;
1. wigdhHemniled 2. 15dhapemi 6o
3. anLDUIGa6mil6T 4. OLmBIsemile
5. seaflwme erewienio o gailwmener (PDA)

2. gupeTeneuBmled OFwmmipeT gnigwl Hewiel (LPeOBaULILILBSHSH60;
1. emiowld  &euofleol 2. mHleuiTenenoflend 3. dhaemilenl
4. auemyey BevbEITHH D Hemiell (Tab) 5. GQLHHISHem 6N

3. swial (WepmoWTaear SIQULmLF CFUBLTHSEHEHGHT DL BISTHH!
1. 2 eiteflLed 2. (pedBaUPLILIBSHH60 3. BF0&HH60
4. umBLILGSSHD 5. auHalleneney SH(HFH6L

4. smial (pempenwmaier eumalmeneF FTHASHHEHEG 2 SHTID DIEVOTHH 6157
1. oFa06um (Printer) 2. Gxflalind (monitor) 3. Bus@Llly (Joystick)
4. suemyai (Plotter) 5. Guamy (speaker)

5. a1Camemenwmafies SPUILGHIL UL guiled 2 6Ten  HFCFDSHIHHM6T  BTRISTeNTHSHDHD
2 eMef BF sTHEID 6157
1. gefleufaen surdliny (OMR) 2. MICR
3. gafleufl erpsHHImH DpigHe0 (OCR) 4. ulewLs@Blpes surdliumer (Bar code reader)
5. Scanner

6. FLBF snHamseEndsg (Pointing device) o gmyewniid
1. sLlupbg (Track ball) 2. @afliBuer (Light pen) 3. &g (Mouse)
4. Ozl Heny (Touch screen) 5. GLogIeITe  WITeYLD

7. UeioU(hlD FTHOIRIBHMENDH H(HAHISH.
A - aredey (Touch screen)
B - ulewLsen eundlluner (Bar code reader)
C - Guamy (Speaker)
D - @edeunmig) (Microphone)

Guoguieitemaumpiled 2 6Mafl hF FTHRIMIBENTHS OB TETENDHInIQUIHE
1. Awyb Bud 2. Buypb Cujp 3. A Buypp C uyb
4 Buybp Cup Dwib 5. Aub Buyb D ugib

8. LomemteuOIm(hHeT Heigl Haier OFeLelL OHTenevBLF cpevld ML QLOTEIENMB 61HSHSHI HIFHeN60t
geps  almeLHHoTaNBG HICaummeh CFUIFHFBTT. BHCUTH GFevell g OHTenevBLL
Lettau(meussteumnsled eidhlouTsF GFwmLBalema?

1. sumaleneneyd FTHIOTEH LOTHSHTID 2. o 6efl(B SI6L6VH aUHATEMETAF SFTHETLOTH
3. 2 el BF FTHEDTH LOTHHTLD 4. GxOIYF FTHEIOTS LOTHHTLD
5. QUMEVF FTHEIDTH LOTHEHTLD
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9. LmewIeUOTTHeNT Hog BevddHraiusd swalsaugll Ligeausbdsy (Bio data) sHengl HomUL GLomeenps
CF®m® aHTUTTSAGDBTT. BHBG SpsTenaumnled Ws QUTHSHHLOTET FTHID 6157
1. augplg (Scanner) 2. @efuiwed ewdHaIm eurdiiumer (OCR)
3. auemyad (Plotter) 4. sLupg (Track ball)
5. @1Fa16ums (Printer)

10. DsiFhHenwd GmpeauTd BHIBHD afldHCammmsat. & g (VDU) ag?
1. LED Qgfleiid 2. LCD Qgflalind 3. CRT Gsflalid
4. OLED Qgflelid 5. Plasma Ggflailiig

11. 2 MB &@ ogwioneigl,
1. 2048 bytes 2. 2 x10*' KB 3. 2% bits
4, 22 KB 5. 22! bit

12. &upeiten re| CHull o6 SmIGm6NDH H616THBHALD
A - Gpdipeu @ (Floppy Disk)
B - uef&df & Gaensd (Flash Drive)
C - euetteu_(p (Hard Disk)
D - povs &85 eu’ B (Blue Ray Disk)
Baummien Geuefleunfly CaolliusmiseN TG,
1. Aupp Bupb 2. Bupp Cupb 3. Aub Buyb D uyib
4 Bupp Cupp D ugb 5. Giogyleitem  WITE|LD

13.&peiten CailiLamiseaied SiFHldngul OBmeTenenemed OdmemiL CFLONLSLOTEIHI,
1. smbhsp BTLT (Magnetic Tape) 2. suatteul_(p (Hard Disk)
3. B’ B (CD) 4. pevdadT e B (BluRay Disk)
5. pewereuassF Fevew (Memory chip)

14.@aflulwed allewerne] 2 &3 Seveonss 6157
1. uei&FF (B Pemeeusd (Flash memory)4. @mieu’ B (CD)
3. pevd &HT aul B (Blue Ray Disk) 4. ®evsal uedpeutmBped Ul B (CD)
5. GoguleiTe  6THIa|L060LEM6E0

15. ellenaliLieuend (peld 2 | OFeISSLILIBLD 6hd @ UFU|Heneuud LieTehHeueTeuBm3IeN 6T&HeIeLP6VLD
ST L_(1pIQU LD ?
1. eoum (byte) 2. 9 (bit) 3. @ FGsur ewum (1 Kb)
4. ®m eouml (2bytes) 5. @@ Gwst emum (1 Mb)

16.1omemreuGeTT(hHeuatT Hengl Henflenuied efsCasmbms Camitumamiamen: (Video File) unjésid
Gurgl oIz QUUITS BUIRISaT606M60 6TaThdml BHMBHT6 SHMT6RID WTOGHT Heotgh D FfluiflLLb
allealenmer. AW eupBISSamgul 10&L CUTHSHSHTET alenL,
1. euenteul_igesr (Hard disk) Gameiteneney Gumdwghramento.
2. eurdlly wl G Bewereusd (ROM) GurgHlwigrasmento.
3. aBCuTasEl Gupeud Beeaeusd (RAM) Gurgwsrsmenio.
4. allewgBeus (Cache) Flaneeusid GUTHUISTHTEMLD.
5. @efdCammm menereusd CUTHWISTEHTMLD.
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17.LCD, CRT g8 Gmeuanss Gaflailiisenrer quiGnwurgd CRT Gsfleliniulesr uemims
SIMLOAIS]
1. GOBHH6Ne] L0 LITeUeH6IT 2. GombHHeNe] Geulitid LIBUlsbsiu®GEHe0
3. GOBHHNE| B HmFHL LgdhsHeo 4. 1 FECHmewID FBHe0Td B HHHe0 (Viewing Angle)
5. BvGauTsd OFTemi(B O0Fe0EFTQUISTS E)(hHHH60

18. Netteu(md SHlemmdenend (Ports) seueaidbsalb.

A - PS2
B - RJ45
C - USB

D - HDMI

BauBmiel alenwil (Mouse) QUTHSHIVBES GBM HIMBEHEMTEUET ?
I. Ao 2. Awd Bupp 3. Auwd Cupp 4. Buyp Dugb 5. A ugdp Bugp C wyib

19. smamevds Hewilefseilst USB gienpwimeng Lgusowiomer gienpun@d. @mig USB seiL@Geug)
1. Unitron Serial Bus 2. Universal Serial Bus 3. Universal Service Bus
4. Universal Serial Bit 5. Unitron Serial Bit

20. 0PSB EHOTT(HIT HOGH LOUMIBISMET FFF OFeve) GHewpouter F&UIITH 6T
HnHaBTHUTH  HewlL STevd UTalldamigul SIFH  Lygsament GupusBCsmBB  SIF&HL
Cumllowrerm uBpsl o 1L elgmfléSmBrT. Geaumdbd By Fumfs GFuuyd SiFsT Gums
1. Dot matrix Printer 2. Laser Printer 3. Ink jet Printer
4. Thermal Printer 5. Bubble jet Printer

21.eundliy WL (B Heneareusd LBYILL &S(Lp6TeN FnBBIbHM6NS H6v6 G S.
A- salel Busds HmevdE aHaSBGHH CHevauwimer DL DINI6BIHSHE0H6IT
9 66N SSLILIL (H6IT6TT60I.
B- 83 simew HvaioussHIAMES @ 2 SHTJewIoTGLD.
C - 10er aupmIBed Glewtgdbsliul L Gurgid, B&HeHaGD S| DieieuTdn @mHb@GLD.

GoguieiTen  mBmIhHerTed Fflwimergl / Ffluimereneal eleneu?
1. A wrsa b 2. B uorgglyb 3. Aupp Bupp 4. Aupp Cugb 5. A wgb C wip

22.96m6u(BLD SIFSFH QUTIBM6TS H(HHIH.
A - Dotmatrix Printer
B - Laser Printer
C - Daisy Wheel Printer
D - Inkjet Printer

GoguieTemeuBpsied HTHS DIpHS SiFaLIOUTY / Qurplser (Impact Printer) eig / etemeu?
1. A wl (B 2. Buyyb Dujb 3. Aup Cuyb 4. A ugb D ugib 5. Cub D uyb

23.Cpdas sngamismen (Storage Devices) Oameitenenalsd dwmiguidl (WHeO GHmBHBHSH euemyuiled
Fflwmen epmidled ST (Heugl LieTeuheuareummien 61g?
1. LeFFLB Hevereusd, aueall (B, (LPHETENLD Hleverausld, CBEID HMHsH Ul (B
2. (PpSHeTemlD Hlenereusld, LeMFF (B Henarousd, CBAD &MbHFH eIl (B, eueTHL (B
3. OpAD &MbEH e (B, eueieul (B, LeNFFLB HeneaTeusd, (LPHTENLD HeDeTalsLD
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4. auslieul(h, OpFD &MHGH Ul (B, UMFF (B HeMaTousd, (PSHETMLD [HleneTeUHLD
5. eueiteul (B, (W&Heiemld Hlemeneusld, LeMFFL (B BHlevemousld, GBI &MHsH Ul (B

24. semilef Quimesslest  Fmrlwieo] SieLeOTHEHI 61517

25.

26.

27.

28.

29.

1. Gousld 2. ueoLIewWITBMBED 3. QFbeny 4. HlewewiBley 5. LIGOSHMEUTBBED

Honmehdl smHemisefen (Storage Devices) ojgmised Gousddmasamiowtl (Access speed) gnlgul
Gous s 0(hHbH GHMBHS DamIHe0 Cousdhmad O@TewiL Fflwmer auflsliLBiHHe0 6157
1. udBeu® (Register), allengGeais Henateusid (Cache memory), (LpSHeTEnID [Hlen6TersLD

(Main memory), sueteul’ 5 (Hard disk)

2. aualiaul (B, (W Heiiemld Blemareusld, allengGeous Mmleneaieusd, LIgHGabB

3. auaiteul_ (B, UHCUB, (PHeTenD Hlenearausd, allengGeais mHleneeudsid

4. uFHCeou®, (WH&IMD Henatausld, allengGoais MHenereusld, eleTeUl (h

5. (Weiemd Hlenemeusd, allengGous MHleneareusld, eueteul (B, LGB

2048 ewum (Byte) etaiiuigy LieiTeu(heuameuBmIen 6IHB&GF FLomeng)?
1.2 GB 2.2MB 3.1GB 4.1TB 5.2 Kb

senflelCwmepled HLmISIaMIL  6ugy  supmsGeuraiensl (UPS) uweu®saieugser LlyHmer
GB&BCsme  Wmg?

1. samiailuled o 616 2 e6fTen WaIH0MBHMS LO6TERIBB3IZH6D.

2. 10eTen60 HTHBHHEN(HHBHI LITHIHTEHH60.

3. saflels@Hd HMLEGD Wetemearsd Fpriumer L GHHe0 GUamIHev.

4. et glewnglleTGuTgl 06T 6ULDHIGHSH60.

5. GuoB@MItiil L 6T606VTLD.

sofleflilarg GCusshalar WxH Wsd GoOBHS 66y Fe0auTHGEF CFad o
LeTeu(hHeueTeuBmIeT 61317

1. sBCuTaEU QuBeU Henereusd

2. mlewi(weB auPluimsds Gpy eisbd

3. auell el Igell O\&HmTelTerena]

4. UHBEG HMETEUSLD

5. UemlOFWed (LpemBeNLD

LeTeU(BD FnBBISHEHeT FFWmer Fnmml 617

1. Ao GLmefl mewemeussdHler (Flash drive) Gsmeiteneney @miaul 19t Osmeienenenel aill &
& EDBEUTETSH.

2. Blue Ray au QLmeimpllenest DVD QFanid&HOuWImainslen cLpevld eumdléa60mL.

3. &b HILTSSeNa OFmetenete e o wWaumeCht® LITsHlser OUBeuSBHTHL
LweTU(B S SUILIGLD.

4. BBuTHEL Gupe BmaussdHar Causdhmsd all O oLTell Hanaraussder (Flash
drive) Gousld o _WIFaTergl.

5. DVD aul QLreidewent @mieul’ (& (CD) OFans g Ouwimesslennmed  eumedldseurib.
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30.pajer oumsd SHenflelseflled CHTLIHened SlemmaeEnd (Serial Ports) FIOMHSHTSH  SHIeNBHEHLD

(Parallel Ports) umeuenenmuled(pbal BHRISUETEN. QHBSHdH STTIOTS SeOLOHHme  LieTe(hHLD

A, B, C, D, E gi&lwieummlen eleneu?

A USB &iemm&6iT UwWeUm (5@ 6UbSHLD.

B OHTLJHlemevd HIMBHEHLD FIOMHBHTH HlOBHEHD DiemalB GQuflwemeuwiTs B (HbHemLD.

C OSHTLIHem6e0s HIMBH6NID FOMHHTSH HENBH6MGVID HTeH6T SiemIHe0 Cousld GHemBeUTs
BBHHSHMLD.

D OFHTLIBmevd SHlewmaeiled FOMbHHTHHMBHNID CHTHHBHIIQUI  FTH60THIH6NT
QUG ULIMISSLILL L 6D6UULITS E)(HHSHEMLD.

E Baler 2 eief B, auhaleneTe s FTHaMmIG6T CHTLJHme0 LOBBID FIOMHBTSH HEDBHEHHSHDH
FHIG0MIBHED  SHITL_LTEOLD.

1.A,B,D 2.A,C,E 3.B,D,E 4.A,B 5.A,B,C,D,E

31.1061 glemngshalul L Lareihbd Llemeumd 61ghled SHoHeusvdmen BHmiglul(ma@n?
1. CPU 2. RAM 3. ROM 4. Register 5. Cache

32. Ueiteumeusameummien FHlewioplensy Heneameussd gmHeid (Solid State Memory Device) eteneu?
1. euaiteul_(héaeim (Hard disk, CD)
2. SO OLmefl mleweteusid (Flash momory, SD Card)
3. &MhHF HILTOD OBaSbeul (Bb (Magnetic tape, floppy disk)
4. ®pieu’ (B, usv@meutBped aul @B (CD, DVD)
5. HeLBSHT el B, @mieu’ B, usvalmeutBdmed eul (B (Blue Ray Disk, CD, DVD)

33. Uesteumeuamoupmiel eeflsCamme siemmaseamen (Video Port) omgalgd OsTewiLeneu eTene?

1. VGA, DVI, HDMI 2. VGA, HDMI, RCA
3. VGA, S-Video, USB 4. VGA, S-Video, PS/2
5. USB, VGA

34. Jesteu(meueoummiel Henmehdlul gFrgenmiseriiesn (Storage Devices) Ffluimen eueni&FSI LI (LpepBenULIdH

ST (Heugl 61?7

1. Floppy disk, Hard disk, Sky drive, DVD

2. Floppy disk, Hard disk, Flash device, DVD

3. Punch card, Hard disk, Blue ray disk, Flash drive

4. Punch card, Floppy disk, Hard disk, DVD, Sky drive
5. Floppy disk, DVD, Hard disk, Sky drive

35. 91FFIOUTIGWITETe0 LNeiTeu(hHLD BUIEOLISH6T  SHTemTlILIBE I3

A

B
C
D

9158 Cural o6l GeuefiliLGapg
SIFFBL Cousld LOHSHLOTEIH]

OIFFI LITH@6T ST (& MBUTEISHI
OIFFL60 GFeva] &FmU6Talled & 6emBeUTEISH
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36.

37.

38.

39.

1-
2.
3.
4 -
5.
6 -
7-
8 -
9.
10

Obs SFFHL umlwrergl, LleTeumeueTeummlen 61gi?
1. yeirerl Siemweym SiFsHLIGUTYY (Dot matrix) 2. owliFs oFaUGuT (Ink - Jet)
3. Govgy oiFsLIoums (Laser - Jet) 4. Geutu oFsNGUTS  (Thermal printer)

5. FepFF LS oiFalLeoenel (Screen printer)

senflaflseEpsd Gl (Wwenpauplwmrs slasamen (Processors) o mugh gl GQFuiuyd  Himieuerd
LedTeu(mHeuesTeUBMIeT 61317

1. gadleim (Google) 2. »waHCrmeFTeuB (Microsoft) 3. 9I8Lmi (Adobe)

4. @eaiOyed (Intel) 5. @60 (Dell)

SBOLTHI FHmBUTe0 HeML&GHD Hewimer sewiaisefien (PC) sBCLTSE@L CUBeU Heneeussde
(RAM) Gsmeiteniene) e6Tadld H(HBHHHHISH LleTalHeuereauBmIien 61gl7

1.4 KD 2.4 MB 3.4GB 4.4TB 5.4 Byte

Werteumd A, B, C, D plenaiousmisener Siplemr Hlenereausmigse (Non Volatile Memory) sTemeu?

A sBBurs@l Gupeuy Henareusd (Random Access Memory)
B aurdlly wl (G Benereusd (Read Only Memory)

C ugsbE mHeearausd (Cache Memory)

D ugleus menereusd (Register Memory)

1. A oTSH&TID 2. B wonggyib 3. B, C on$&\y1b
4. A, D wrgFyd 5. C, D wngglgid
Bevdspeny  sogm  (Digital Camera) @eatenmsd 0HfleoyCauiud Cung seuarhHm  Gemeiten

Gouemiipwl @f Buweourslw geaflliuLgalear Uiflgipener  (Resolution) Slens @G 160G
LedTeu(mHeuesTeUBMIeT 61317

(1) Qwstibmisst (Mega Bits) 2. QwarBanl e (Mega Hertz)

3. Qwsr enuBmissT (Mega Bytes) 4. Gwsm uLapeodb (Mega Pixel)

5. &B8somemupmise (Kilobytes)

Svg : 7 ueBxpiyey ellembsEndbaTar 6L SHe6i

5 11-3 21-4 31-3
3 12 -3 22 -3 32-2
4 13-2 23 -3 33 -1
3 14 -1 24 -5 34-4
2 15-1 25 -1 35-1
5 16 - 3 26 -5 36 -4
3 17 - 4 27 -4 37 -3
2 18 -3 28 -3 38-2
1 19 -2 29 -3 39-4
-4 20-1 30-5
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VG 08 - el UmlCFwed (WHBEMLOSHET

ueLBshiey alleTdsell

1. senlel (penpenoGWITEISe DighHUImeudwIoTer GLOGTEILIT(HET, DIFH6i LiewT0lFUI0LPeNBENLOLTEGLD.
LedTeu(mHeuesTeuBmIeT  LsmT GFweO(LenBenD DeOTSHSH 6157
1. Windows 8.1 2. Opera 3.Linux 4. Fedora 5.DOS

2. Linux uenflQgwed (pemmentd QHTLTLITEN &S(1D6T6N SnBBIhsmend HealeidseaLD.
A-8a sl Lewen aufl BemL(pad (Command line Interface) Gemewi LiewllQFuwIed
(PEDBEDLOWITGLD.
B-8a auemev GoBeumg(Web browser) winad GswiBuLd.
C- @3 FHmbs (Open source) (LHenmeMLOWITEGLD.
BSFImBEBISHEHeT Fflwmengl / Fflwneremel 6% / eTeneu?

. Awrggdnd 2. Borggdgb 3. Cuorsgadyn 4. Awyod Bup 5. Auwp Cuyd

3. senileluler BlenarassHdHled LemiOFued (WSB! BHBie|eaumed GBILLS 6157
1. QzTLds60 (booting) 2. MpdHosuiged (Copying)
3. @UuenL_HHev (Assigning) 4. (weopeufuimssed (Processing) 5. @medmLILIBSHH60

4. Ueiteu(meueteuBmien semilenQuImeipielt Hlenemeuds (LPSTeNDSHSBIAILD, Liewll (LpSTenndHiaud, GHmiiy
WPSTOLHSHIOID LW CFuBLTGEmend & BLLGSSHIMS 61517
1. (pempeuluITsha 2. sBlurdh@ll GumeY HeneaTeusd
3. UeNOFWeD (LpeMMmEmLD 4. QUEMTHM6L LIUIGHT E6nL (LpabLd

5. pGuinas  GLGTGILIT(HEIT

5. auemgaluwied Lwen] Benl (s (GUI) Garewi uenlOFuwsd (pwewmenwGuwiremied Gasmiy (File),
o emp (Folder) Gumenimemen i UL Bisefemmed STl LUUBWL. @I Bismend GBEIUSDBE
WSIOUTHGHSLOTeN LUSLD 61517
1. euemyaiwied (Graphics) 2. uL_eymbser (Icons) 3. e@eflliuLmisen (Photoes)

4. aungeumiser (Shapes) 5. &l Lenensei (commands)

6. SpeiTen il WmiSHmend HeUaThaHled OlBTeiTenead
A - aueTOUT(HETHEHSHGHID OLOSTOLT(HETHEHHGD DewL Cu COHTLJenu gBLBSHIH60.
B - p&Fs mlyed (emeugerd) &HEHHG 61HITHF OFWBLIHH60.
C - GxLed OQumSlwTess GEFwmLL 6v.
D - yseul L& sngemisamensd (Peripheral Devices) sl BriLI(hSHsHe0
Guosvisiemeumsied LIswGFWIsD (WenBenGWmemsler QFuwIed / OFuieds6T 6Teneu?
1. Awyb Bu 2. Aww Dupb 3. Awyb Bu
4 Auybd Cupp Dugp 5. Augb Cugb
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7. &upeiTen o (haled X,V, Z SdFluaumpred GnBlobslibealsl

Z | uuleory
1. X - euatOLIm(mHelT y -2 6iefl( Geteummel Z - UenNOF W6 (LPemBEMLD
2. X - UewiGFW6D (LpEmMBEmLD Y - QUGSTOILIM(h6IT z-2 eief( GeToLIT(mHel
3. X - euUGTOILIT(H6IT y -UenlOF W60 (LpenBenLD z -2 eiefl (B GetuTmer
4. X - uewfOFWL (LPeDBENLD y -2 e6ifefl (5 OeatuTmer Z - QUSSTOILIM(hEIT
5. X -2 6fMef L GaIOUTHeT Y - euatGuTHel Z - UenNOF W6 (LPemBEMLD

8. Gamiy (File) GamLjgumes &HpeTen dmBmIshdeney SHeuprers 617

1. GaruGumeniled, Gasmiyll GQuuwiy (File name), Gamiy piidl (File extension) etesr & LIygment
UGS H6IT 2_6iT6renT.

2. senfleluled @By Guuwigmed oPlwiup &wm GCasTiyseT EHEHEalLeOTS.

3. Gamiy pLF Coerumhend@ OLaTOILMHeT 6llgawmaFL@GLD.

4. Camiyl Quwy eemras mUlaind, Gamiy pLd elsgHlwunsorer Gsmiyser @Gy
o enpuieen (Folder) ®méa (pigujib.

5. Camuounsinsled oI mSUlmeBSGSID HTayseiar HeremndsGamu Gamiy bl d alsbaumgiiu@L.

9. o emmaeir (Folders) QamLjgumen &SGUleTeN SnBRISHEH6ET 2 awHienlowiTeig 61317

2 MB PABEGT © (HoUTHSHIQUI DHBLULF 2 _mBHerflen erewrienibend 16 QuGLD.

® B @B o (HautdSlwl o | G 915 aaidl 190 AL GHFHL LNI9HHs OBTeTEmHLD.
o empwresles Guuwieny WewiBD LBewI(BLD LOTBM  (LPIQULD

26y suemaswren Gamiysemer (B MALUSBSTS 2 B LWTLGHHSLILBLD.

A

o empll QUWHSSGWD 2 B B HOwTeay 2 6Tengl.

10.&peTenm  LmGFWed (pewmenoseafled Hphaed pSTIepev (Open source) LiewllGFwId

(LPEDBENLOSHEVTTEEIT.
A -Windows 8.1 B -Mac OS C-Ubuntu  D-Linux
1. A, Buorgglyn 2. C, D onga&yibp 3. B,C, D wrgglyb

4. A,C,Duwrggdlzib 5. A, C orgglyn

11.uemlQFwed (Wewmento UBMIE FmmbGurg GUI eenid usld LWETUGSHSUILGD SFhHSBTILMRISET
o eiteneor.  GUI etettugesr alifleundsid LNetaumeueateuBmien 61g)?
1. Graphical Universal Interface 2. Graphic Unit Indicator
3. Graphical Unit Indicator 4. Graphical User Interface
5. Graphical User Indicator
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37. sw GFwmpyed (Malware) &@pdbaTar o HTyenild eyl Llsel(halaielBnleT 61ghi?
1. aul (p gemwimdbdev (Disk defragmentation) 2. seum Bpésev (Debugging)
3. plewevOummeir (Firmware) 4. L Gymement ¢Hewy (Trojan Horse)
5. @mRigCaTY Gmd (Assembly Language)

13. Windows Explorer cpeoid win@senid o _enpenuld SHBhEHHID DiHet (WpHeauflll UL enL uied
(Address bar) ®s0 C:\SC _TEC etenis smewiiiu’ L gl @mig C ulemmed @niilGeug wimg?
1. senieiuier Llysmer Gamiy o _enm
SC TEC Gamiy o _emmpll Quwifler @b UGHHWTGLD
Ceghd (drive) su@Lb.
SBBUTHGL GuBIe HevaTaudssHHe0 HIa el Capmdlujeren @ B HHer GUWT SLGLD.
SC TEC Gamiy o _emm &L Ll Beiten Gsmiy o edmuin@Ld

A

14.Qwss Beameouledme@d saialcwnanied HABlg CrréHImE 6geGo  GEFuiwmpel(hHeEGLD
Gurgl Heguled SiewFamID CHTHHEHL T Fnlgul LLID QM OHETUGD. DI 6Tel6UTHI

DIMLPSHSLILIBHLD
1. Screen capture 2. Screen Saver 3. Screen Resolution
4. Screen Art 5. Wallpaper

15. orewtauGermheuet GFevell g G TeneoBud cpsvld el Gometenmrl LiigoHdlemmer. SILLL G
senfleafluled m GCamiurssd SalehFWILGSSHIUSBETHI LWSILGSHS (Wouitd  Camiil
Quwiy esTeu(heueteummieT 61g?

1. BMP @&y 2. JPG Gamiy 3. PPT Gamiiy 4. TIF Gasmiiy
5. GIF Gamiy

16.DOS siaiigl WadbGmpeurs S Smal LNgliuCst®, saialdsd SlgliuemLuled GoHeneuuiment
@ OaTOUTmeT LS. @mE DOS eamugpear alfleurdssd wmg?
1. Data Operational Security 2. Disk Operation security
3. Disk Optical Security 4. Disk Operating System
5. Data operational system

17. semflenl GLoeiioLImHGlenmTeienmll LTalgdid OEmeanigmd@n8urg semial Sl (Stuck) Hensvenul
SIML BB BTEaToLTHemen cpgailhousmaster “Task manager” srenmysemsll GLBIISBETIW
gmells Gayomernd e1g?

1. Alt+Ctrl+T

2. Alt+Ctrl + Delete

3. Ctrl +Alt+End

4. Alt+Ctrl +F4

5. Ctrl + Alt + Backspace
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18.DOS Prompt &ev dir/P &L L enemenul elLDmIG6ISHICLP6VLD,

1

2.
3.

P saib Geangae@ (Drive) ommpiguid

SBOUTEH BHBGHID DML SHGH6T BHBGHD Camiisefen UL 1IQUIENeOL LIMTToHEH60TLD.
SBCUTEH BHBGHD 2 _mBeH@GHeT BHHGD 2 L SemLeseier (sub directories) L 1Quieneo
LOTSHSTID  LIMTESH60MLD.

SBCUTEH BHBGID 2 _mBeH@GeT @mdb&d Gsmiy (files) smenuyd o L1 oEDLa] (sub
directories) &6MedT LILIQUIGNGOU|LD LITTEh&HEOTLD.

CFwBu®GL CaTUIeI(HHEHI HHIGEOTLD.

19.C:\SFT> aiesiseunpy @bs DOS prompt o _eiten Gung CD Tech e1anid &1L enerieniil aULDHISH61SH60T

€LPGULD

1.

nok W

SFT eaanid oimLaled mhal C GaaisdHuledmebad Tech (c:\Tech) etanid iewLalBG,
LDT36UMLD.

SFT semLaled @mab@id Tech stanid o 11 gewLailB@ (Sub Directory) ormeorid.

Dos prompt gyeng C:\Tech> etenr 1omBmLoemL WjLb.

C Gaauggulsd Tech egmid GQUUWIfleL SiWLa] 2 (HeuTSHSLILIBLD.

SFT oewLaler Quuwiy Tech etenr et QuwiflCiu@Gid.

20.@7 SimLaledmba Camiy gertems Caubpmm SimLalBg G wispl (Move) GFulaushBamet

GBIbGF FTalF Gojwmend wrg?

1.

A

Ctrl+C, Cul+V
Ctrl+7, Ctrl+X
Ctrl+ X, Ctrl +V
Ctrl+Y, Ctrl+V
Ctrl + Delete

21. omemteuQIM(HeUT HeFHl GTenevd Sewfleldb@Gl LfFFLILGSHS, GIed cpeod L Levern LIBLlss

aFHTunysHmTy. DsHmen GomosTerer oeuf agled LITCuFeHHe0 GCouemi(BLd?

1.

Control Panel ®enieit §mé@ib Sound Recorder

2. System Tools @aniem @D Speech Recognition
3. Control Panel @anieit ®ma@b Speech Recognition
4.

5. Control Panel @anieit ®mé@io Sound Recognition

System Properties ®anieit @ md@Hp Sound Recognition

22. sewilel SienLGeuramiled smemlLBd A slenid CamienLuid LeTFF (B MHeneaeussHdHs0 SHTwILILIBLD

B sieniid Gamiiemuujip Delete gmal cpeod o1SHaelGILGUTSI,

1.

whn WD

A, B s1w @m Gamiysesd oudbs alGib.
A, B adw ®mBasmiysesd Recylce Bin §B@F Ggeosnid

. A wreng Recycle Bin @B@& QFsveuid B wmeng oufbg alGn
. A 910bg alG. B wreng Recyle Bin @B@& GFsdenid
. A, B 98w Gremngegid sHlenewtliygleen GHmeirmid
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23. semilel Qunapsledlhe@GD Gl eealems HIbHSILTE DPSHHIOIHUSBG LUWSTLBSHHHIIQUI
GBIBGaNF FTaldF GFFTomerd wmgl?

1.
5.

Ctrl + Delete 2. Shift+ Delete 3. Alt+ Delete 4. Ctrl +Alt + Delete
Winkey + Shift + Delete

24.2 108 HewUICT(HaU] Siuyd Henilelule grenmiser (Windows) o 1og senflel Frenymisemnert

ALl QuisTes STEILGMSTHS F)l DiHamer BHalfhHd CFulausmBE 2 oL b o GeoTaFemet

Ga_unmymuiles, LleTeupd eiHemend GEFUIWLLTE SIBBISHSHE0 ULHIGHT?

1.

semield SHengullenennd FImoHaHe0

2. swieldh dHeyuler Liflgpener (Resolution) wrmmed

3. gmenymiseien Sleme semen LmBped (Resize)

4.

5. Gauml Oxflalind (Monitor) g@eitenmll GQUTHHHT LITTSHSH60.

Cauiueml (LpedBenLoenl LWIBLD [HIN3I6H60

25.A -Defragmentation
B - Disk Cleanup
C - Backup
S FWeuBmIeT iSSHwmeudlul CHmiLseT HHSLILLTOE UL Iged Bl auFHlenul DIHFIFHHIs
CameTeusBE BBOBT6TENS Fniguigl / Gnlguienel
1. Al @G 2. Bl G 3. Aupd Bupb

4.

Buw Cu 5. GipgnielTenm FH60GHID

26.Kespersky, AVG, MaAfee ereiiLieneu Llaioubd 6lbd euendemwld GaFnbd OLoeGLIm(meTaenm@h?

1. uenlQFwed (emmeno (Operating System) QLo TOLIT(HET

2. Qamed (WwensaufiliLpsHHe0 (Word Processing) QuoetoLimmeit
3. BFEPHITeL a1y (Anti Virus) QostQuT(mer

4.
5.

seneioufl Geueflui B (Desktop Publishing) GuossiGummert
oIey auema (Malware) GoeTGILIT(HeIT

27.Gguiuenl (peBenoWITaElesT BTN SeveoTss  LlsTalmheuaTeuBm3IeT 61g)7?

1. Peweaus (waTewp (Memory Management)

2. gngen (patewo (Device Management)

3. @6 (parewo (Sound Management)

4. wpewpeuld (pameno (Process Management)

5. Gamiy pasremio (File Management)

28. Ueiteumd gmpmisbasenet A, B, C, D o _ewiewwwireng 618 / eteneu?

A
B
C

uenllQFwed (Wemmewowimerg LIFGwns OaTOLITHeT auemdmWEF CFIhHS
Mac Os aiaiiug Hmbhd cpev Lenl0FUwIed (edBenLod@Gflul ©  SHTJerom@GLD
UenOFUWIeD (LHeBEMLD (LP6VLD GILDGITGILIT(HETHEHLD AUGTOILIT(HETHEHLD (HHTenD GFUILINILIGBLD

1. A wrggyb 2. A, B org gy 3. B, C ong&yib
4. C org gy 5. A, C onsayip
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29. geftiuLGremslen LNflgdmest (Resolution) epsoid SiendbsliLBeugs wimg)?
9IF60 SILmIES U eTen Pixel yemey

DIFHD SIL RIS 66N HIBrigerleir 616u0T6m1HMmB

DIGHT LNTHTFLD

oipel @l - Bpeil alldlBid

LLBIG6T6T  ©61T6)]

M N

30. senfeiuier oppiemsamw  (Performance) GuibLdHs o Fajb  QLOETOLT(HETHET  sleleuTBI
SIMPHBLILGLD?

Qauwiuent (penmeno (Operating System)

(wpemmenio GoeelLm et (System Software)

MyBuina GueatGummeiT (Application Software)

uwetu® Gueatoummeit (Utility Software)

A

ouBBIend Geteummer (Performance Software)

31. senllelQwimaipisg sLalFeamed (Password) Beugen Ghrohsid wimg)?
1. swflelenw BFs BreoseNed(Hba LTHIHTHH60
2. SIMBUHBHGD FHSHILILLD GULDMIGH6E0D
3. BmantwigHHe0 BevGHeuTsll LIFGeudldsHev
4. utgleTiy 2 &3 ee@m euemnsuied LTauemetenul L BLLIBHSHSH60
5. senfleflenuids SHemeuTHemLO(HhHEH LITHISTSHH60

32. semilenwmelienlell BEFSHBIL LGHUDASH QFeoauTdGHF CFISHHID @UH SHTJ60T DIeL6VTHHI
LeTeu(hHeueTeuBmIeT 61317
1. senieisemnen QUTHIOND LWGTLIHEHIH60
2. BFFHBIL 61FHT GoeTeUTHeneT EBeNBLILIHSHHTENLD
3. opflwpaBs @) S@INIW HEEIEhFmnd HBHSHe
4. meien (Pirated) QossTOUTHE6T LILIGHTLI(HSHSH60
5. Gumuy 61HIe|De06D

33. sewieiuler OsMABUTH Wa Chrounssd GFeoans@dF CFaIHHdS Tnlguidl LieTel(hHeUeaTelBmI6
6l&I?

BEFHHT60 QFUIHIT60H6IT

Trojen Horse (U Gymegent Gammijerd) OQFuimlysdselt

Spyware (2_enaumssHe0) CFUIHTe0H6N

GoBLg  eLpssTmILD

GomBLIg 61516110606V

R

34. Fphs mHevevuiaeen OeuaiGaup CFUIBTOHEHEHEG DL G G ITBIISBETS LWGTLIHLD
GBIBGaNF Fral wrgl?
1. Alt+ Tab 2. Ctrl + Tab 3. Alt+ Shift
4. Ctrl + Shift 5.Cul+W
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&.6LUT.S. (e_wyj &)

ueOBxjey elleImésEndsTar  allenL &6l

1-2 11 -4 21 -3 31-4
2-5 12 -4 22 -3 32 -1
3-1 13-3 23 -2 33-4
4-3 14 -2 24 -2 34 -1
5-2 15-3 25 -3

6-2 16 - 4 26 -3

7-3 17 -2 27 -3

8-2 18 -4 28 -4

9-3 19 -2 29 -1

10 - 2 20-3 30-4
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G - 9 FHfiCxTewmt SHewiFHLd
ueLBshTey alleTdsell

L. 80 cm BTOeUTEINYEN DIHHHHE0 HLLLILIL L He0GIeVTEINS 60T
epevLD eTeMl 2 FOEUTEIBI SHIEMLDSBLILIL (B6ITENGI.  ©IFH60T
BUESSHFHICUTHTRT DIFH 2 FF o2 WISHH6OL [HIT6D
60’ PovevdGsHalLa 600 Cartawibmd DIMDS B @B

SlauBauemenuiled Fiewwuller HlemevdGHHSH 2 WTLDTSH

80m oo 6137
______ O M 20 @ (80-4043)
3 40 4) 4043
5) 80

2. 135'Garenideans spemnyuiaied Hmaugh 61%?

W s o T4 ®

@ 37 5 7
3. BeiaurenrFFenpuler alevelell Hemb 2 77 eTedie,
SIS UDIULITS DlenLOeUSH] 61517
(1) L.5cm 2) 3cm
% 3) 6cm 4) 37zcem
(5) 175cm

4. Q0 7, 1, SBaleien Sienysdenmaeer Carenid G oD, oLy 7 e eiTen SpengFFlenmuledr
LIl SEe0T 7, Si&EaeTen Siemjsdlanpullest Lplitealet @ WLRSTGLD. 7, 7, SpELBBihE

e ulevmerr Fflwimenr QHTLTewUS ST (Houd
1 r=2r (2) 1, =4/2r B  2r=r

@ n=yn ) N2 =n,

5. USSBHTD 3cm LEHe 6o FHTHHT cLenevalll L &6 HerLD

(1) %/5 @ e 3) y 2

4) 6cm (3) 18cm
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10.

11.

12.

WenmsHH & auemenOeuTaip 2 L bhg Ll SHomlshsd Qb UGHHeMaIsid Henmisemern
SIHHCUTSHI @easle Hermd 3 cm, BMBW LigHuler Herbd 6 cm eemed DieusHTeldbalLL L Sl
BIUTBTeT LGHH6T 4 aispld e CFIHa aImeTuamed OibEHPIQUITUIET DI6l6emeITUIeS 6ot
QLMY WITg?

M 2em @ Yem @ Tgem
4) %cm (35) 1%[cm
A ) . . . .
o maled 2 eiten (psHGsmenil ABC uflerr upliuene)
4em
M 2J33cm’ 2) Tem® 3) 14cm’
30" 2 2
B Tom c @ 28cm (5) 66cm
o (maled x @emed ST LLILBLD HEMOTS DIeHLDaUSI
& X 5
1 25 2 F @ 5
; NE]
10
4 D I~
4 BTING SN

BuBev o _siterm o (HaledT LITLILIONE] 615HHM FHIT DIGVESHH6N !

125
M 12 @ 6+12503 B 6+125 @ 6+f 5 31

sin 63° =0.8910 aafletr, cos27’ BHG FOMTH DI®DAIGI
M sin27° 2 0.8910 () 0.4455 @ cos63’ (5) 0.4539

B V4
A, B, C aignitd cwpaiiml LeiTeMaselT QBmeniL Blenevd@dHddh SLOLIMISET Hle0d 60 ABCZE

. 5 A
LGLTH DIMIDSHSLILL (heiteng). tan ABC :E aiadfedr, sin BAC ulest QUBITEIDTS SOOI

ey 3 2) 3 (©) 12 4) 12 (&) 5
B o maled ABCD uggulenmsd smlL Ol g@mling)
GuenL_Cuimeiest (pBUSHS CaHrmmLoT@EH. ABCD
A ufler  ugliuene 257  ereflerl, AOD ©) eot
o™ QuuoTerdHend Griguwiefied HmHeug 61%I?
) /4 V4
O C adl hadl
D ey 3 2) 4
15m
5 = y = 5
3) 6 “4) 5 (5) 5
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3. 9
10m
W C
A 12m
12m B
14. A
______________ D
6m
B C
15.
16- H G
\
\
B N F
\
\
AN
D N
\\(OL\\ s
A B

(1) (80\/5 + 40)cm

4) 120cm

)

(5)

® (HEHIHamed BMeNISSLILLL FHTDIQH FnlbLSOILOTEIET FL L HLD
o Halled FHIULIL BeTengl. (LPpHCHTewT augal (PHELTEIDI &l6ML UL 63T
SIMDHGID CHmewid o elelell, & 6T CUBIOTETDTS SHIEMLDAIGI

(1) sin (2) coS g

-1

(4) sin g

Blw njw BIw

OA aaiug Bmed&HHald Camyrwrgld. C ullenmed
LU LLOWwre Mlet 110  wmguflel ¢ Lyer o
asriLiu Getengl. Culed S mba SbUSHH6T o Flbamen
gmma Camend 60° 9 eauBsprTH SOUW, &L LLID
S FWLBBIGHE Bl uleorer Sl SHMID 20 m SuESLb.
CaTUrsHFHeT o WIoTE  SenLDeIS)

(1) (6+2033)m @ (203 -6)m

20
3) (10\/§+6)m 4) (6+$JM

(£+6jm

®) NE)

o _maled 2 _siTelldl Benewid] algaled DIENLDSBUILIL L
B HOHTL 19 QUITETBITELD. Alg’C:% aaier, ABCD

Ul6sT UFLILIGTGUTS  SIMLDGUS

1 600m> 2)  1000+/3 m>
3 1000m° @) 6003 m>
(5)  500m>

2 malled &ML (BeiTengl @(HbUS SIDNFFL L BIdbe6i
CLP6VLD SIMIDSBLILIL L. Heta(h euigeud &L L slom@. HD
1
e o wygw 10 cm , s tana=—— o)
) A5 2 9
FHTOTHD SIMIDUD aIHHHVID HOYHEF FL L HHWDH
SImLILSBGHSH Chpemeuwimest @ mibLd LUl CLoTHSH
191 (h)
200cm 3 160cm

(160\/5 +4o) cm
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17. F E
G H
//
D 7
0 ¢ C
T~ 20 :m
A 20 m B
A
18. B
15m
OO
D
A
19.

LA
Tm
20. C
A
0O / T
. D
LLBIGIT

ol Fayaugaled SemwndH 20 m Hem  LoEWIL Lig 6ot
o Wb S m. SIH6 Mool L GHHe HHG mHems Hlenevulsd
B mIBGLD TS Lewil LigdHer GuBsv Letef H
OHSLBLD GBBECHTEMIOTES DIGHLOGUS)

1) tan™' (lj ) tan”' (Lj
2 V2

1

1
t 1 t il
@ (2J5j @ (4)

(5) tan”' (\/5)

Gom Ly eumeemELOTeIs] LITeVGILDTESIe g Liwewnidbdhal
@nsufled ABCD augeiwomen Fmul afl et a1 G
LwenlsHBaEl. FFTUIAIeL GLTLLT euTseid Uwenlshs
OB GBS STTIOTE DiENLDAISH]

1) 103 m 2) 153 m
3 75m 4) 30m
5 303 m

BISHOST 1OWITeSlen LTHSTILSETE DIMSSILGLD FHU_ B
eplg FnlbLaUalled DIEMLHSHIGTONCHTH DIH6T LY 7 M QYGLD.
gl ussld dHoLua 30° CaTasms HMDSEBSH.
SIbeplgenil DIWSHHGH CHeweuwlTen SHBL 96T LFLILIETE,

1)

)

28 : 154
N 2)  308m 3) NE]

154m> (5 308 2
" JUs
NE)

AL  (WSIBeVleL LRISTOTEIN  DIGWIDSSLILIL (HelTen  alHLd
o a6y ST LIULB6ITeNGl. LhIGT UGduler uplitene m?

60,

1)

)

14rx
T ) T ] 14z
154r S 196
3 ©) 3
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21.

22.

23.

24.

25.

Bevevd@eHs  sbuGramedmbs 21 m gnysdaeren &welB@ sbusdear o 6 30°
IBBHCHTEMHH60 OHETLBH @B, HLDLISHSHT 2 WIFID,

O 213m @ 7Bm 3 2lm @  103m 6 10m

ailigerr  Gevlomguied HBGWD &HOIBEG, UTmHUTIL Uweld@Gd Guml Ly eursearLoTesms)
GHH danisHe 30° OBHsds CHTawisHed QH@LLLG. 11D 1TQUNed SeUSTEIILLT LieiTer
BV L HAHeIHHEH 9 m 2 wrsHHe0 DIMWHHHHHOHN6, DibHahHeo SibH GomLi
outsed el lgedlbba! eleieueey HMIHH0 SHBbBHSHI?

1) 18m @ 18Bm @ 9fBm @ 9\/_%,” ) 7\6,%

E
D ¢ urLgreneoullelr  (ereuTulled sHaiear GCHTMMLD
o malled o efengl. (P&H8amewt ugdh ABE
g oL parme0  SewwdsiulLgl. AE = BE gyglb.
w 2 &FH0BGHSH CHemeuwmen HHL 1965 LITLILIET6,
1) 4m’ ) 16m*
y \
A - B () 16J3m’ ) 43’
(5) 8m’
) BlMevsd GBS SHUGLIST BT 2 miIFHleulll
| Sibul Guemieud DG HOLUSHET D LSDHHID SHLDLNSH6N
“ HNemew & L1 UL Boien  afl &0 2 mafled
19m STUL LU (heiTengyl. SlbLGHHe o wigid 12 m gysea|b
&L deLu_el D@ Gsmewid 30° wjb
aTedlledr, CHemauwimenr sLbLullest HemoTs Sienioaig)?
30 30 (1) 48m @ 24m
® WpEm @ 2afm
5 1243m

alled augalled sl L A B sbiuller memors

SO

o Wz o 17,
4 2

B ld4mcm @ 2z cm

5) 217”0’" (6) mcm
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26.

o (maleeten euemenautel LGS ABCD @ gmeny
&b, A B alebaugaid, eniouidsGasimenntdd et %md
© b ooy 14m 2 1b S@ID. Fmedy 21m Hen(penL wigl
o160 66T (BC=21m), FMTHGHH BHEMAUWITRT  HBL 19651

LTLILIGTOUTS  SI6DLOGIS]

M) 14z m? @ 21z m?
21z,

3) - " @ 497 m?

. dor

%) 3

27. HleusHHed BLLULL BTN Hlenevd@SGHHHd SURIST SFewige o wgnhiseT (pewmGuw 20 m, 26
m Q. Bm sbukiselar o FseEpD SOLINCWTESIEND  Qeneurshslill (HeTengl. &
SLDLIMIBEHBH L UlevTenr SHenL SHHMID 12 m erefledr, SN SHewL w6l DiewHGWD GHmemiid;

(1) Sil’171 (6) (2) tan_l 6 (3)

28.

29.
\b’"

tan” (12) () tan’l(%) (5) tan™'2

@ 7memielpsmeiomet pl et UTHISTL S STH
SIMWHBILL[HeTen  UTHISTUILGaeNsE aeLuj_er 60°
MWD GHW OammsIpBns SHTew @iy
SIMLSBLILL BTN, HiTewllet [Hermd 8m eTeulledr, SHiTewfleor
o §4l5@ Mmool LHHe0 @HbHH 2 6Tem o WJLoTsH
SIMLOAIG

1) 4f3m 2)  83m

o Ygn  w Han
(5) 4m

D6V G eeflelt © Fdlulled SlemdaBLILL (HelTer
PMevsdGHHHIS susH e o wrhd 20 m GL.
sbuGHHesr o &, Meowl LI Leefll A dewLujer 60°

&b it Cameamgms SmWsEGWLTH  SOL e eutpflermed
BementdbasUILL (Betengl. SoLlullesr membd 60 m erefleir, A
SIDLOHBICTENT HeDLHHEMHHE0L BB LO6N60SE, 601368
600 BemevEGHSH WIS SIENLOaIFI,
A B
M 303m @ 30\3+20m () (30¥3-20)m
@ (60V3-20)m 5) 603 m
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30.

2 43m

o JE"

&L L L OOTEIml eLpeiiyl &L © WIFLoTedT &L L GIomesim)
Fo2_WFoTel  SJeni®  LoTHenensd  OlBTew L i,
sLLLGBMBB & 24 m FnrhHsHed o efen
yemeflwed(mba @gewimbd omguile o Fdlenwl
(Gs s pP) GrrasaslwGBurgs o&  30°
gmmaéCamensh FHle0 Siemwwlll  QUB X HH HSH.
S LLSIHT @ OMQuUiel 2 WIFIOTS DIeHLD6US)

B3 243m
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s By elemaser - HfGsmewt HewlHLd

L 1 ussd AC ufler memb a eteflesr, AB, BC
SLBWUBNIGHT  HETRISMET a FTTLTHS H(Hb.

BL1 QN ¢
i (@ PRQ 861 Gupionangmg Grpuiaisy
P Q .
(SHETWIETEV)  H(THB-
(b) PR @er pensmsd STewis.
(c) PQ 861 ponsmdd HT6wIsm.
12e¢m
6 0
R

i GrIGasm (Bl utengCwneedmba 12 m FNrsHHeeTen Srramial  aifQITHaIHDHE
utensulet @ waaulsd SmbgamD aHfEseT gl Lowram utaswear  30°20’
CaTeniSHVID LiTenguler omiLpenaiuledmisiamn  edifiaer gal b 42°12" Garanighdenid
OHSTLIH S BTBS).

() B@HzpmaIc0smen auflliiLLGomansled S (He.

(b) @bs BGauemenuied G 1FHfdH Gnl L BIBEHHH ML UTGOTET HTTHMSHSH H60THD.

(c) ®rmamian iyl (weiten HIILTSHS Fflwmer @evdbend SienLUD &I 25 m erefed,
SBCUTENHW Hemeuuled eT&Hflbgnl L MIS6T LITHISTLILITET GHloeded E606n6v 616ddh BT (Hb.

ID=1.7090x12 =20.50 m DR =1.1028x12=13.23 m

2. 1 uUs & Bemw 2 SHUHTH 2 6iel JFOUS G A
W&HCamemlOwmety o (Haled ST L UL (BeTendl. DIFHeT
o Fdldb Cameumideaien BHImmTHad eI LIbSHISEN6TF
CFRIGHSTE BHeHBE GBI

Beueaymeneult LWTLGSS, sin30°, sin60° ,

c0s30°, cos60’ e@LEBleT GLEBIOTERIBISm6N S B C

Hlewilb.
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v.

3.

i
i

v.

4. (a)

GouOrrearmled @amendsUUL BeTer dnenyLl
UGHowrsim o (paled STl LLl (Berengl. A B

A

ufleommed  Geu ST LLILL BeTenCHTH  FeuFeufiGul
B D amiw BoWys HITEs @aim
DIMDHBLILIL (H6iTerGl.

2

! (@) BC @a Boismsd Smews.
u 60° 30 (b) CD 861 BondHamnsd SHTeNsH.
B C D

geaJuilel o migssemwam DiF&flsBEG, B uledmba AC uiBeg, C uledmba AD
WIB@WD S igul HIID DU aIHHH0 BH CHTe0HMeT DeN6wIbds HILOTENHBLILIL L G|
(a) B wWedmba Bemenisb@Hid CHmede HenhHmdbd SHT6ewIH.
(b) Culedmhba BmansGd Careler BHaTHmHd HT6wIHm.
®61Gsuemevll LigHemwll LJHH0FUIuSBEHSH CHemauuimen CHTese el GLOTSHS HeSHHIHHT60T
@ Caremeuenw! 61(p&HIS. (BBIFHF &HBHD ChHemeuuledensv).

eamis0sTeam 12 m QL Geaueflulssien &m Geoumpl o wirpenLwl G &L LL BISEHHE
FRSHUT BHHGID QHaUmHEE Slubiar o Fdset 70°, wipib 60°20" gbns CaTamsssd
CHETUBHSBS.

AouBenp auMEGBSHS aUfILILL GBI IDTS.
sLIgL miSeler o wmismen /i, h, aad OQstanih Sm Camemeusamen 61(LDSHIH.
GuBev erpglur Bamemeumsenenl LWLIGSHSH 4, h, eTELMBDBES BHewllhs.

® Wb GmPBhHH SLLLSHHE DgeuTTHHeHHH © WD gmigwl &L LL SHH&T 2 FHenwl
SlugHTend@Gd Curgter gBBECHTMIGHMBHH HTEwISH.

HfBxrewt Hewld alFFHmisern, enuSHBTeles CHBMBID P! PIOCUTEIEMBUID  LILIGLIBSHS
[HETRIBEMETTS HTRILSBSHS CHemeuimer SigliLienL & Chemeaisamen GeusiGaipTad GBILLIBHD.

1. @ Wwslstewiuler QFbLESHMSL CLLIfBHS.
il. BibpsCasreniiulers LbsEIGmeT Sin , A

cosa, tan OMmaner CHTeneuBmen 61(LDSHIH.

N
iii. BACZE aiaflar, AC, BC elaiLeuBenme: &HTemis.
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(b) P, Q, R aaiuer o amenygOwnemiey o eien @By GnIGsT 1960 SIEWIOWITS  cLP6ITHI

yemefldenm@d. Q @0 OHmhIGL WG WeTeulGomeanslenmed  EeneantdaLILL (BeTeng.
SIDLOeT GO UTHSTUIBSTES DIHeT S (penetuled Smbal P @@, R @b@b &yewi®h
eeMuilwed BTTH6T BenenrdbaLliLl (heTenear. I gnenyuled S mba Wer@Giler Sligguiled

efuiwed ®mTT Genemrdalul BeTen @L1b eusdguleomer gmyd 30 cm suEw. PQ=16 cm,
QR=12 cm

i

GPer Slugauler @efuluwesd BT amendsiul L. B Hmd O eears0sTeamsi(h
@by SemolileeTen OFmGsTen (poHBasmeanfisamen, OeuaiGaupTs, SHILILIL ([HeiTern
SIaIBH6T DILMmSeOTE GUWfLLU’ L  aufliuLSHMd UMTH.

PR @61 pensenss SHTemis.
P S geir ponsemnsd STewis.

R S g@aflulwed Genipuier HensHemds STewiLISBHTeT CHTeneUCITEIEND 61(LDHIS.

91FHCaus GBEBHEhFTemeoulsd GobumevoioTaisles g BHBGW QuTellerd 9IS TFGWIT(HEU]T

FSIUTmHUTD  aupd ansaisms 1°4 Bposd GCaTaISHD STHIEBI]. DIGHM6T

SugTansHd o L Gl HBISSB HsTIHmsd (WHSHa). 5 OFsseiem Lleery obGLom Ly

ansamsHmar Opass Gamabd 20°33' @6 STamdBmy. GDLTESS I HHS LITSEHET6T
Bemevd&SHaidh S 12 m @b

i

i

v.

OBsas Bamemmisenen GupbLy o (Halsd GBHH ST [Hb.

smLd Sleuspmaiill LUsteluled(mba LTeuSHHMBETE S gl Sl HHMTHMBHD HT6wIH.
(Blgur 1ppLlaeuTenten)

SIDL  SUSTRILLL  LeTeuled ShhdH UTHHMBESG 2 66l Hedl g HTTHMHD
HITEU01E.

5 QFHFHIHEN0  DIATHEID LIWeIHSH HMTHDHS HT6wISH.

Gur’ Ly eunsaddler CousdHmdHd HTewIsb.
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10.

A B C agnid  (p&8asmenflufed Gamemiip CAB = 30° AC=3cm AB=4cm o b &Gl
w&8smewil AB C uler ugliLeneneusd HTemis.

ol BF geulymeiy o (maled ST LU (BeTengl. BbsH

45° 60°

o mafled &STLLUULL HBH6U60H6I6 560 6mTlL 6T
BlevdHledbbal Fouflen o Fdlbsrear o WISHmad Saulldbd. o 5m

Sl@TFrT GHUETOWTSI @ SlewLWrer [Hlevd Hl6d

BlMevd GHHHTHL  QUTHSSLIUL BeTenS . Hlevs FHlet
GBSHH0urm yetallulledmpba oiamgramalear o Ffow SusTalsGbCUTH D6

=0

gBmaECaremid 45° Q@0 SuFHTalssliuGd SLb BpID  SIETTEIT  (GHLWTUl
QuTHSSUIUL (BelTem LD FlweuBms BmeandGh GCasrliypBg GeueflCGw 14 m
CaTemevalgvieiien L QLOTIIBBGHF OFaim DuSTalHHOUTH DGt gmmeGsmenid 30°
G0, it GHTUle o WLTHmBHdH ST,

SHMLHlevSHH60 HIDLIOLDTETI HlemevdhESGHHIHTH BLLILILBeiTeNgl. QbHd HDLSHT DIguilel(Hb

2
70 m gmsgled BiBELD 1§m o_wyiotel  BUCITHaIhSES 36°12" gBme CaoreniHdle0

SUSHIHST 2 FF OHATUBH OB, HOLUSH T © WIFID 6TalaIeTeUTESHID?

GCrICaTL (Bl LTemGHUTeD Liwenlid@ CSHTL (Hbosmem /00 m Henmorer Symiseuill LTensulanle
BPWDCUTE COaTLBha Lwamiégh Homasbe 42°20° Carangde OHTamevailsd
Camyrowrary OHaTUGSSIBEH. OHTLHHEH GCousrs asymEsaSl uTamnSHuilamGL
GeuelBuimbBurg Gamyrd OBHTL(HHH UwWalsGD HoFdHd 45°56¢° Gsmentd dled

CaHSUGSGBH. OBTL(HHH OeualGumId B HHeHbH BDbHd CHTUTHIHISEHTET HTLD
elalaUeTaITEHLD?

ueLBxiey ellenLsein

13 24 33 4-2 53 65 72 84 9-4 102
11-2 12-2 13-3 14-3 15-5 16-2 17-3 184 19-5 20-5
21-2 22-3 234  24-1 25-2 264 27-4 28-1 29-3 30-2
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&.61LT.5.

(e_wyj &yib)

s_Bn] oumd lamTHBEhHETH  aflenl &6l

1 A
BLl
. P
1. J
12cm
6 0
R

AB=asin@

BC =acosd
PRO=60°x—2_ ="

(@) © 180° 3

(b) PR =12cos60°

(©

=12><l=6
2

PO =125in 60"

=12><§ =63

LSD = 89° 60
30° 20’
59° 40’

LSD Wins,

tan 59°40' = LD
12

7090 = Lb
12

v.  utewgule [Hemd

DSR = 89° 60’
42° 12
47° 48
DSR uin,
DR

tan 47°48 = —
12

" 1.1028:%
12

LR =20.51+13.23
=33.74m
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v. @rremiel &l HBGL B SHembal OFHTemsvaiaeen LeTtefl L su@ib.

LS @& pardhmsHs Henildhse0 sin30°20':114—2S
0.5050 ZE
LS
LS 12
0.5050
=23.76 m

Srramiaueiyfler © FF Bevd@ 25m Siemawited ergiflulleny uTHISTULBHDI EHLILIT.

: A AD*=2>—-1'
300 AD? =3
- 2 AD =43
60° H [] H
B 1 1 C
ABD A uflestmed DAC A ufenmeo
sin 600 = ﬁ sin30° = l
2 2
COS 600 = l cos 300 :ﬁ
2 2
NE) 0o 1
tan 60° = — tan30" =—
1 V3
i 2 0 2
tan 60° = — b) tan30’ =—
i (a) an BC (®) BD
_2 1 _2
" BC J3 BC
2 2
BC=— BD=—
NG N
2
CD=2J3-—
NE)
_4
3
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6LV
BD
tan 60° = ——
tzm30°=B—C 2
1.732x2=BD
BC
0.5774 ==~ 3.464=BD
BC=0.5774x2 S4om =BD
BC =1.1548
BC=1.15m
CD = BD - BC
=346m—-1.15m
=231m
. (@) sin30°=§
05x2=x
Im=x
2m
i , b)  sin30"=—2—
0 600600 0 231
< 60 % 30 5 05><231=y
1.15m=y
i sin60” = = $in30° = =
AC b
5 2 1_2
2 Tac 2 AD
) AD=4m
AC=—m
NE)

Gamevamafa QIOTHS Herid

7
-70) 6m_60°20

12m

_3.46m+1m+1.15m + ——m + dm
V3

:( 4}%

9.61+—
NEY
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&.6LT.S. (2_wyj Sri)

4. (a)

tan 60°20’ :%

3

hy

6

h =1.756x6
h =10.536

1.756 =

tan@ ==
12

~16.482
12
tand =1.3735

tan 70° = E,
6
h2
6
h, =2.747x6
h, =16.482

2.747 =

0 =53°56'

L AC

A

a .. . BC

i sina=—

AC

AB
cosq =——

AC

BC

] tanqg = —
B C AB

FHfCarernr Hewlls alHHHMmBL LWLSILIGSHHIMNSBODBT CFHIBGHTenT (LWdHGHTemiuledr LidbsLD,
Gamemid oyFluieuBenssd CHFHHHHHED DICL6VHI LISSEIH6T EFewtenL & b (HeHH6e0
GurgITRISHTGLD.

mUSBTF6 BT Fenull LIFCWTALLSBOBT BTewih LdsseT OFHFhAHLISH CUTSHIOTRISHTGLD.
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7 BC T C
iil. cos—=—— sin —=—
6 AC 6 AC
J3 BC 1_BC
212 2 12
BC=6cm
BC:12><£
BC=6\/§cm
O —— R Q2R Y m—
16 30 30
P S S
ii. PQRA ufed ii. PQSA ulled
PR =20cm PR’ =30% +16°
(5.4,5)x4 ~900+256
PR*=1156
PR =+/1156
iv. RS*=30%+12°
=900+144
RS? =1044
RS = /1044
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&.61LT.5.

(e_wyj &yib)

OCA =89° 60’
20" 33'
69° 27'

OA

12

2.668 =%
12

i

tan 69°27' =

OA=32.-16m=32m

il 58932
557m

S =—bcsin 4

=—-3.4-sin30

N | = N =

1

2
3

1

3.4-x

(\®]

|
|
|
|
:
|
! E
:
|
2.5m | 2.5m
1
|
|
v [1G []v
C e 5m » D

AF=h aenss OGasmeinBGeurtd.

v.

557

OCB =89° 60’
10 4(
88° 56'

tan 88° 56’ = OB
12

49.10=@
12

OB=49.10x12
OB =589.2
OB =589m

-1

ms' =1112ms™
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h Gioaulli —
BF tand45=1=BF=#h 1732
h h 1 2.732
—=tan60=1.73=>FEF=—— Soh| 1+ =5=h——|=5
EF an = 1.732 ( 1.732) (1.732)
CD=BE=5
_-_h:w:3_17
2.732

BeoosHeSmha Faflar o Fbsmer gmyn =2.5+3.17

=5.6Tm
8.
B/ 45
h
—=tan45=1=BC=h
BC
h h
—=1tan30=0.5774=CD =
CD 0.5774
BD=BC+CD
Guguitb, BD =14
1d=hat h _ 1.5774
0.5774 0.5774
e 14x0.5774
1.5774
=5.12
. Olemem  Gomuler o wirb 5.12m
G D. .

9. Camyurs & el 2 _wrw 16 LI )] 6ot i
HEWIOL L SH6eiT Bl SBHTL 1960 (HHaI / TN &
O&m6TGeurLD. 36°12 v
I tan3612'=0.7319
70 1=m
S h=70x0.7319=51.23

(S|600T600TEYTGUTED)
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CamyrsH et o uwigLb
LA ’ :51.23+l§m

=53.23+1.67m
=529m

10.

O&HTL(HHSH UBLULL B SHe0mbaH CHTUTHSHISHTE HTTLD (BC),x 6T60TE

DC = xsin 46"56'
BD = xcos46°56’
. AD =100+ xcos46°56'
. tan DAC = <D
AD

xsin 46°56’
100 xcos46°56'
_ xsin46°56’
100 + xsin 43°04'

xx0.7306
100+ x(0.6828)

-~ tan42°20" =

0.9110=

GUIBGL OuBsssFar aped  0.9110(100+0.6828x)=0.7306x
91.1=x(0.7306-0.9110x 0.6828)
91.1=x(0.7306—0.6220)

x=xx0.1086

xX= oL =838.86

0.1086

BaBamwl CaTUTSHFHBETE HTJD = 838.86 m
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olvg 10 - Geuliueafluied
ueBaxie elenrd el
1. o GeursGomaenr BULed elfldsey 1.2 x 10° °Ct gu@b. weopGw oimer ugliy alfisse (B)
seanalene] alflssa| (Y) eydlweuBper Fflwmer GUUITEIRIGm6TS ST (Houg LaTalhaleateuBmien 61g5?

L B =12x10°°Ct ; y = 24 x 10° °C?
2. B =24x10°°Ct ; y = 48 x 10° °C?
3. B =12x10°°Ct ; y = 3.6 x 10° °C*?
4. B =24 x10°°Ct ; y = 3.6 x 10° °C?
5. B =24x10°°Ct ; y = 24 x10°°C?

2. SiIfieliwgd HHOL TN 1 CM? SiemeyenL Ul FHITalgaIH SHeneTOUWITESDI ST ILIBHSIBS. Sisvibaiuigder
pLLed alflsse 2.5 x 107 °C aefladr, Geauiumensvenws 20 °C ulenmed oiFafeHHTe0  SHlewmermuies
SI6a|  6IRIAIGTAITGLD?

1. 1.001 cm? 2. 1.0001 cm? 3. 1.0005 cm?
4. 1.0 cm? 5. 0.999 cm?

3. pLLed alflsse) 1.9 x 10° °C! w2 L w LshHemen auememuiQTEmSeE 2 6 SLeny 2 CM  SLGID.
Bs@m s 4.02 cm CamenGomarenBd OFaISHHIISBHTEHL L15HHmeT aUMeNTLISMS 6l6lalene] GeuliLiplensv
OTBBSHBESLGSHS60 CouemiBLd?

1. 40 °C 2. 64 °C 3. 264 °C 4148 °C 5. 336 °C

4. ggmen Fgligenlw Goededw o GeunasHHH6ILTaENe0 a SLen) CSTeHiL @reui(h UL 6Ugald HIEN6TH6I
@)L LI (BeiTeren. HIeneTSHeien enLOWIMISEHES L GuiTer ST X SLGD. o GeonssHler BHLL 60 alfldsey
o uier Geuliuplensy 0 @emmed SFHBHHHIL L CUTHI B(H HIVETHETHID MLOWIBISHEHHS emL Guiuimenr
yHw G wirg?

1. x(1- a0) 2. x(1+ a0) 3. x(1-a0) 4. x(1-200) 5. x(1+200)

5.V, sareueeyeier uTSHGHTETESe0 V  Seatalene] BIald SiLmSUeTeNS! Heueniiy,
Qe pFlweupien sareuerey alfleyset wpemGu. v, . v, <u&W. V,/V,  eedeor
GauiupleneoseMenlld UTSHAHTHSH T BIFIDLITS SHeTeusney LOTBTHIGTETHTUT 60T Vg/ vV,
OB&F Fwwreagl Lo heuaTeumpien 61g5l?

Lo/ v, 2. 7./, 3. (v,7,)
4 (v, v,/ v, 5.3,/ 7,

6. © Bourad CaTENOLTSIBI SHISHET MOWITRIGHI, DB ILFBemeouisd © sitem
FHyeuGiorenlest GoBUTLILL 65T FLOWL L $FH60 EHHESGHWTHI IHHHGTBSHI. SHFerd e
satelene] elflssautead o Goorsshalear Sareaene alflssemeuall HISHSLOTGLD.
Geouliuplener SiFHaflidlenr smyenions GHTensHH 6T MLDWILOTETSI.

e

> @

1. Syeu UL SHHIL 6T FIOOTeT OLLHH60 STer ILBLD.
2. (psedev FHgeu Cupuriiysbg Gl GFaim Ui &6 Gasdeuild.
3. Wwaeded FHyeu CuBurliyses S0 G ererny GG GFsdsvilD.
4. Aoy CuBurliysE GwBe WTHITD CFLID.
5. Slyeu CuoBurtiys@ S6 WTSHHTD CFOILD.
7. 0°C 60 smewitiL(BL BHeny 100 °C eueny Ggieuts GeuiLGuoBpid CuTsh SiFaET SILTHIH
D ugliguing SIS SF e@Lb.
2) UQUILILIQUITSSES  (&HENBEUNLW|LD.
3) ugliguiITtes DHEfHH 2 FF HeneoweL HF L6 LERIBLD (&HemBeUeDL U|LD.
4) orBBGLOBLL TSI
5) uglIQUITSES GmBhHE ANe] Hemeuamwl SimLbHEH LHIHD DIHSFSHEGLD.
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8. bLL6eL alflsse o @meard GamTeauiL SHraluhdermed Sbaslul Beem LTSS, DlenBosuliupbeneouied
V seeuene| o L UWgl. 6h% Geuliuplensouleud LTSS Geupid Ceuafluler seeuena] THledwTs
OHSEHHEFITH LUTSHHTHI60 B Samigwl Y Heeueney alflssea|eien SHFeusbsler Seareene wWTg?
1. YV/3a 2. 3aVv/Y 3. YW/a 4. ov/Yy
5. 3yV/a

9. 2 Gourad HeWOL T 90 °C sueny GeuriiGuompi 30 °C ufled smew @B By Cbmewi &Geomflomeiulgeir
B L gl Bmd QauliuBamen 60 °C @b, (WwHew 2 Geurad Flewigaig SHellaled DenTIILBISNBEGS
gowrer Hevflaymw 9I8x 2 Beounsdhdar HMOLTEmB 90 °C  auedy GQeuliuGuomps 30 °C uiled
STen LB (peiremail I8% Sieey B o 6o FJeugwmer SGeomflioreiulled L Ll gl SIGUTS
Bmig Geulilmplens elalaleTeUTGLD?

1. 35°C 2.40°C 3. 45°C
4. 50°C 5.55°C

10. A, B etapitd Goupiui' L. @yemi® QUm(heitdefen FLOOTET HaI6U6NT6 SH6T FLOTem Oaulild QHTelTeeNney
CsmemiLeneuim@d. B ulelr seGeuling Gsmeeneme) 4200 Jkg'K! ouglb. oisHem SILFHEH 1000 kgm
P ouab. A uler oILFHEH 2000 kgm3  erefler, A uleg SHeTeulis QEmeenena] wimg?

1 2000 JkgK? 2 2100 Jkg'K? 3 8400 JkglK?
4 1050 JkgiK? 5 4200 JkgK?

11. Hemilay M Garewi  QUTHGeTaEIBISE Q Sieme] Qaulind eaupms ILGDOUTE SiH6ET GeauliLBlensy O
alemed SIFBFEG0Wwellar QuTHeT SudbslILL BeTen HyalwshHler SHearbeulig OsmeTenene] WTg?
1. Q/M6 2. Q/0 3.Q/(273+0)

4 Q/M(273+6) 5. MQ6

12.@ eIl & Qeulit’s ufliorBp HaTHOUTH HleneTBBHAHBGSLLLTSH CuTHEeTaYBE OaliLsms

aupRGL afsb (o/t) @B GaluBme Gaupu®h aisb (0/t) BBeL S Buwrer OHTLFmLd

STL(BD udIUTHS &H(hGHHHHSH L heuareumpien 61gi?

et ait &t T &t ait

l >
Qt it it ot Qit
13. Goload@& Geuli @i Bsprseury o Georsll LTSHSTOLTalenien @Lmer Hreutoreimid, @eflymer
HreuQTapId SevdhaslIll Ler. BgaCUTS
(A) @Lmer FHgeud GelgreugiL e, @Geflgrer Hyeud @LTGLWD
(B) Garepd Bmdl Gurg wwrfed GeuliuBlemeoamul SienL U
(C) OQeaudiuwmer Hgeud Oeuefllull L  Geuliuwmengdl, Geflymer Fgeaud GuUBLBIS G&TewTL
CeulILGHBSHF FLOGITETHI.
B &FBBISDHEHT  FHWITEIHI.
1. A @ 2. B wl @b 3. A, B sydlwen 1o Bid
4. A, C w10 Bid 5. A, B, C gu3lul et6060MID
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14. Garglassvameamer o 6Gen GeauliuBeney 105 °C @b, Garglsevaieang gieauflear Hgl] 2 cm
SGD. D1 4 cm lymLw Hyalwowreameammed seugill Ll Geengl. BHawbensoulsd euefu el
QsTLIUBmIS &Teviiu®Gld sauFsh Srelwusdla Geefliuginiea Geuliuplenso 30 °C @u&Lb.
QETHBOMEBGID HaIFH HTalusHSIsSGn el rul L QuTgGLBUITIIEGT GeauiuBlene 100 °C SyELb.
OaTgleear pbalul L Hralusda Caliuss atm kK, 2 b sraelsh gralughgea el
sLHSTD k, 2 1b eaflenr, k /k, eldgbd wrg?

1. 1/14 2.1/7 3.7
4. 14 5. 28

15. OaThani’ Lelwisd LUleVD LoTemeuCITHeN] SWTFHS @F 2 LSJanHHBE, Oaulid &I BT
SefOwrepy  CoHemauuwites 2 6Tengl. SBHTH  FHGTH BT Qeurepllenss  LWTLGSHH
THTUTTHBILBHOBEHI. Fov 2 Bevrsmisemen Bl L 60 alfleyd @embmibsT SO SHILILIL (HeiTermer.

o ®mH@E 1.2 x 10°°C!

Uesemenr 1.9 x 10°°C!

Sidleiwib: 2.5 x 107 °C!
o aujHmeifles (FPlw  Geuliuplensy Caumuml hb@&dH HOmSHHHH) eMGuimsssiene
SmlUsBE WempGuwi A wopmib B 2 Georsionsll LweiuGHSHINSBE HSa|D @urr@,&,gsf,wrrm
o Beoras Bamg LisialmelmauBmien 61ghl?

1. A= 2 _hdb@&, B= tssmen 2. A= Ushsmen, B = oigndefuib

3. A= guidleflwid, B =1&smen 4. A= Udbmmen, B=2 ®asa 5
5. A= spudeflwib, B=92_mes@

16.Gzmeurasslenr BLL 60 alflsde) OHTLIUTS LU FmBHBIsHmend SHe6v60TU RIS6.
A-GBaxmelar BLL6L alflasey DiHCaTellen SUIbL HendHHshE GChIaldsHaowmearg
B- Gamedesir mi L 60 alfig®e), DiEGsTensv OeulLIGLBRIWEHLOWITED DIFH60 GBLLL HeT DIHBFLILGES

Gryaldls giowmearg
C- Gameden BLL60 alfldsey D158sMe060 DIFEfHsH GeuliLBlensvd@ CHILTHI alldsaowTagi
BUBBIGT SHeUBTeN FoBBl 61FH / FBBISH6ENT cTeneu?
1. A, B orgayin 2. B, C ong&\y1b 3. A, C ongalyip
4. A orSHHIb 5. A, B, C gy&lui s16060MID

17. 10 SBmy wenmomen @mibLds GsrGevrem 27 °C uled o sitengl. o16Csmeler Bembd 1.1 1Heved
BBfenTed @GHeMBeusdL WD FhHEHILILGHH60 DiFHei Geuliplensv sraleueTeuT@d? (QmbLler KL L 60
alfleyb@eniad 1.1 x 10° K1)

1. 10 °C 2. 17°C 3. 20°C 4. 0°C 5. 8°C

18. glewromisefledr LgliLeney alflaaes@hd (L) BlLed alflssasad () @mLuleorer OSHTL L
wimg?

L a’=p 2. a=p4 3 2a=p 4 a='% 5. B=%,

19. gewioGonenslesr BUL  alfisse), ugliuene alflsse) SisweaBmiar *Seugaser  (penpGul
6Temeu?

1. KUK 2. K, K? 3. K1, K! 4, K, K? 5 K,K!

20. Scm gpemgujld 20 cm Henmpld Gameni. @By SHyelwidhgemmeordaliul L FJeugFLomet @6 (B
GHITe0BEMHET 6B CLITETEMTEIHTHAD LOBEDBUIZHI H6WID 2 (HeDETULTHD SLobHLILIL (HEIT6IT6.
Breni® GCamevdengid OeuliLbensvenuwldF FloSleNalamed DHBfHH Henweouled IHBHTe0H6N
Brenigeaib alfisse alalgnd E - wra?

1. 1:4 2. 1:8 3. 1:2 4. 1:6 5. 1:1
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21. 1,1, menqpeiten gewiol ugmjsgeiorameameorer @yenih Camsseaie Bl ed aifle) (wamGu
a, 2 1b a, 2 1b HGb. CaresaigaiBh OeueiGaumprs alfleumLwishsHds amauled LLGHn
ST 19U j6iTemeuTn SleuBNest S SIbGHHmIG6T CLTHSHSLILIL (HeTermer. 6lhHoleum(h GeuliLpleneouieyid
BOrewi(h CHTeLHENHID HehIBEHHEG vl uleorer Ceumim® FoWTH SHUILSBSTET [HILIHIH6N60T

LedTeu(mHeuesTeUBMIeT 61317 —
L al =a)l, 2. al,=al, 3. a0, =1L 0,
o, —>
a _«a 2 2 ! a,
4. %_ /Ez 5o =l
22 Hyeu alifley GHTLJuTer LleauBld FBBIbHemensd H(HHIS. ¢ y
A- gyeu ailfley, Hewio alflensy el SIFS QUBILTETSHMSL GLIBILD.
177777777

B- glgou alfley 15g1 ursSHrsden alfle QFsaurs@Hs CFaishsid
C- greuGloreimiiesr Cambme seveuerey alfleuTeng HauboTamier 2 eawienod Seralene| alflene
alLd FnBHEVTETSH.
BouBmlen FHWTRT FoBml 618 / FmBBISHET cleneu?
1. A wrgHybd 2. B g gy 3. C org gy
4. A, B onga&\yio 5. B, C wngglyb
23. Hewnoraer GauriLBemevenuwt 0 °C uledmpba 10 °C auedy 2 WiSEIDBUTS SHearaleaied
gBUBL UGS iFHsFY 0.033 uier SHebioddler B L alflhse) Lo haleteumnien 61gl?
1. 0.0011 °C! 2. 0.011°C! 3. 0.0027 °C!
4. 0.03 °C! 5. 0.11°C!
24. giempoauriLBeneouled (27°C ulled) smewmiu@d 10 g Bierg  GeutiuBeevenuwt 25 °C ulesmed
2 WIHHUSBGHS CHemeuwmenr OeulILSHET Sieme] wmgHi?
(Bfler BTGeuiLG Qameerney 4200J kg' C!' gu@ib.)
1. 205017] 2. 11007 3. 105017 4. 10517 5. 2057
25. 0 °C ufled 2 eiterm 1g Ledidbal g, 10 °C ufled o 6lTem 5g BIHL 6T HeOSBLILI L Gl LB 19u et
o (HBeen Wwepoeuliub 80 J g! euuier sevemeuuiest Suig OeuliLmlenso ereileuene]?
1. 5°C 2.0°C 3.-5°C
4. -10 °C 5. GBLY 61SHIRDEV6V
26. 2 kg SHewiajeiien Smibs  GBiGwnemear Gaulimemesd 30 °C ey@b. oigamer 90 °C aueny
CeuiuBompsl, EUTILILEGHOWNTSIBISGL CUTHGHSLTETUTBTS aCFLIOTET QFH  IQeUSHMHH
Oaremisrs  rmBpGauemigueTengl. GSBHTE DbHH EHUdS GBBcE aupms Geuemrigul
Qauniug FoaHuler ojene wrgkl, Sl SHaElealiug Gameenere) = 470 J kg''C! gy@ib.
1. 5.46x10%] 2. 5.64KJ 3.5.64x 10°] 4. 546x10°) 5.5.64x 10%)
27. @ Oarglseveaisy 100 °C uflgvsen 4 kg i o eTengl. QuUIpQWITElener &uish@aSHBSTE
sigeepeod 100 °C uled o st GaTHBITalenw o BuSsHeFUIL CouemiguieTendl. DIHBSHH
Capemeuwimer GeulILSSer Sjeme] wWmgHl?
(Bfleir @pelwimsedsr Hemoenp Geulilb = 2.26 x 10° kg™)
L 10.04x10°7 2. 10x10°J 3. 9.04x 10°J 4. 9.5x10°] 5. 10.04x10°]
28.20 °C uiled o _eiten FHlewro Geuetell (Ag) o Geurassd @GBuiCwmaler Hewley 16.5 kg susLb.
Ssmard Osmewih UPBosTm umamert Qurmeend OCFUISBHTH 9|66
® (HHHGeuemTigueTeng). DISHMHTH aUPHIS Ceuswtguwl GeulILSSHer Siene] wrg?
Qeuetafluller  seTQeauliug Gamerenene = 230] kg! °C!, Qeueatefluiler o (hoed e
senoenpGeuriuib 8.8 x 10* J kg , o m@menso = 961 °C )
1. 5.0x10°) 2. 4x10°7 3. 3x10°%] 4. 2x10°] 5. 8x10°J
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29.

30

31.

32.

33.

34.

35.

® (HBH6VeT HTOMBOGILILID 6I6IBT6L,

L. wiBsaib Gurmeder 1 kg Berg Qaulipemeveni 1 °C ulemmed o wjsalausBGs GHemeuimer
CeUlILGHH6T  SIETEUTGLD.

2. wnBspaid GLmmened Hewio Beweouled(hbH Hyeu Hewevdd LTBBIISBE eULHISEaIENIQU
CeUlILGHH 6T SIETEUTGLD.

3. wnBsaid Qurmedenr 1 kg Benenr, QeauliLBlensy OIBBLOGENY Hewio Hensouledbba Hyeu
Pemevd@ LOTBBISBE aupmias Geuemrgul GeuliLGHSHeT SieTeUT@LD.

4. wnBGapaEIb GUMmHEN6TSH FHyal Heneouled(hbdH UL Hlenevd@, LOTBBIISBEG eUphes Geueuorgul
CeUlILGHH 6T  SHIETEUTELD.

5. FHewio Hlemevuled o eitenn WTCHeID GLmBerflenr GeuliBlensvenut 1 °C ulesimed o WiTSHHIUSBEHD
Bxpremeuwimedt CAILILSH T DIeTEUTEHLD.

wmBahaeiGrm  Gummeier 1kg @ewer GQeaulimensy wrBBLO6N Hren Heveouledbha el

Bemevd@ LmpIbCUTEl Sig GuEID Geulilb eTeleuTs DIENPSHSLILIHLD?

1. ouelurgeder wenBOeILILID 2. opelwumésea oemBEaILILILD

3. 2 (HB6V&T Loe»BOeULILILD 4. gpelungeder Geuliuds GsmeTeTeTe)

5. @oliismeder Geauius OoTeeneney

SaIWTHe0, SelLThHe0 SpFlwier OHTLIUTer FHWms FmBpl LleTelheuereuBmleT g7

1. oelursId SLeIUTSESEMID 6hs GeuliLpensoulsvid &

2. QEOIWTHeD, eIULITHHE0 B BTeni(h HHDaSEHD FILILGSN SHHhSulHoHEGLD

3. aelwurssB GFwearpens CBTHBensoulsd BHUD, SpaTLITHO OFWIT(LenDB  61HHEeUT(H
Geuliumleneoulienid HlapLd

4. 9IwTsHe, eNWTHH HUl BTGl @Gy CFwe(pemBamwd GBSESID LSHHIS6MTEGLD.

5. oplwnged, CsrHbleneouisd Blapw, uelwmsssd 6bhs GeuliLmlameouiend Blepwn

Gamllevreiier aufGW Oeulild SLSHFSILGLD 6iHHHe0 CFOTHGHF QFVISHHID ST 6wTH6l

SILEFHW OFT&HFH Lo heuateuBmlen 61gi?

Geuliupeney alGHHWTFD, GHBISGL (BLI uFlieey, S|

bl Geuliupleney, BmIdH OeuliLplensy, HIgLIL

Gameden @mIBG0eL (B urliueney, Higri, GCamed GeuliGoBmriul L GeuliLmpleney

Gamellenr B HpaTHEhdHG L Buwmer Geauliuplmey allgHwnsd, Higliy, Gsmed

SLBHBLILL([BHeTern  FHyeluibd

5. Gamede H&MD, GHBIGGSGOBL UFliUeTe, ST GeuliLmblenev

Gxmedlent Qeulis FHLHBHTBIH GHEIHHH D60 WTHI?

L. Wme°C 2. Wm'°C! 3. Wm°C! 4. Wm'°C 5 Wm'°C?

2cmaeil’Lpb 40 cm Benppeiien Sigvifieiwid GarEeuremisn @ SibsD 360 °C GQeulimhenseouisd

meusbSLILLL6TenCHTH pl oS 10 °C uled o siten Biflenie meudsslLL (Beitengl. Gsmedler

PG Qeuliub LTWD IHHMHH HTEIH.

(oielwusder QeuliLssl SHTm 200Wm! °C! gu@ib.)

1. 50 W 2. 2 W 3.83 W 4. 80 W 5.5 W

BeilG STeuedL 'L o Geursds GasTheumeasled @GLTT DbHHHeV(HHAH G6efymer Db

auemruied Geulid LT elgHmeHF Fflunsd ST (D euenyL] Llse(HeuaTeuBm3IeT 6157

AL

1. e 2. e 3. 6o

X (m) ——"Xm) X (m)
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4. erq 5. e

N

X (m) X lm)

36. 0.5 cm guluTer weiern  SauTanmOwrarpler  Gu@BuIliueTe) 3 m? SLGW. SIS

37.

38.

30.

GupurliysefyesiBs@HD GBISETa GauliBlemsy alsHumad 20 °C oLuiler, DibdH WIS ES

GDBISHTE QH Wwenll GBIHaHled LMD OQeuliushaHer Siemey WTg?

(wemtemimguiest Geuriisg &L gsrm 0.84 Wm! °C1)

1. 10080 x 607 J 2. 1008 x 60*J

3. 10080 x 10*J 4. 1008 x 10*J

5. 10080 x 36*J

CaTemL&TevHH0 2 L6 Oeuliuplensouilenid o wiaurer DieBOsulLBlemeuled ST ILIHLD,

o Beurapsd @GBBwramemead Wwrs@&GBMowTamameamun T (GU umys@GnGuTs o Georsd

GBUPlwegl LIsGBPow alLF GLTE 2 6lenmd 2 uyeoThd. L eueneniuied o eiterm

FIeyseiey QFFHSTUILUD CHTLTuTs, GPHSH HIaSEhdE el uleomer Ffluimer G TL L

LedTeu(mHeuesTeUBMIeT 61317

Qummert CaulILssL HHTHI Geuliud umub eigLd

2 Beomamsld K] H]

LD LD Kz Hz

K2>K1 2 ID H1>H2 2 1D

K2>K1 2 ID H2>H1 2 1D

K1>K2 2 ID H2>H1 2 1D

K1>K2 2 ID H1>H2 2 1D

. K1>K1 2 ID H1:H2&Lb

Leeu(hLD [HaplDeysbEmhelT, GLoBaETeyensd QLU LD gBUBLD FhEHILILIBIBEHHHTER 2 HTT6NID DjeVeUTHI]

6l&I?

BIHCHHHOIDTEINGIE0 &H6ll] BHD GLTel HHD SFHBEBTLLITHF 6lF6e06060

oM pepisit SHTSSullein SiBBLBLD

uTSSHTOTeisd Heny GeuliGuoBmid Gumg)

auelioemTL_sudhdHe0 o wrsHB8%H (p&levdei o e6itennGuITg)

o Beurapds GamOeoraler @ SbsHHmS OeuliBGupmid Curgl SieieGeonsd Gsmedler

oG Geulid B GHBLILIL 6D

SHTIY OHTLIUTS SC HIULIL (BeTeN FmBBISHMeNS H(HSHID.

a. HTIEF FhHlemnw WeTFsHUTS TBBIISBETS EHTUIBBIS He0mIS6NT LILIETLIGHSHSILIBLD.

b. &Fly cpeod Geuliugeng G DTBFOFUIL 20 D BxhHemeauuTlsensv.

C. (W&LB6T oML @ Braled Geulis uFaued HewL ulerys BHWeUSHTED EFTEHSHTEVLD
@eliT&FFuwenL_ujib.

GuomLg FnBmIbHEHeT Fflwmeigkl 61&h? / Fflwmerenel eeneu?

a WTGHATD

b rgHTID

C LTHHTLD

a,b seFwer wTHAHTID

a,b, c gLduwier er6L6LTID

N N

M NS

N
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SIS B BenTalend a6 el

1. wnBGspeanid GuTHemen GeulILIGLBBIISTD DiFed B Led alfleyd uyliveney alfleyd Heraleney
alfleb gBU@BLD.
1). @ Qummeflar BlLed alfleys Gesld (@flHse] -o) DiHer UFliLeTe] aliflHoeabEb
() seaeueney alfldseyssd () BenLulleomer OQHTLTML 61(LHIS.

r, =20 cm  suier 30 °C ufled Gamengglenn sareaustey Wmgi?

11) 20 cm gedyujeren o HéHGHH Bamen@Quwmerm 30 °C ulledlpba 130 °C eueny
CeutiuGu@Bpriul LeTular SIS LS  Salelenameld ST s. 2 (héda [HLL 6D
tpdfFz fk;(a)=11x10°°C"!

v). GuopBuly LG (i) @6y Serelene] SHIFHBFIL slelaleTe?

v). 130 °C eueny GeutiuGompsiw Leiteny, oifaflss Seareueneneud CETewi(B, &0 SH6T6U6Te| 66l
d5HHme CHTenmIBemneN S &HH60TD?

vi). 30 °C ufled Gupuy Gsmensdler oILjsHd 6000 kgm gpuier 130 °C ulled oi58smenddest
DILTHIHnWSH HT6Ib.

2).

piler @elwmselsr wempeuiud (L)  =2.27x10°)/kg
Bile SHetoenBeeuriLID (Cc) =42007/kg’C
Qargpyraluler Hermoempesuliun (Cs) =20007/kg"C

il aflomraien, s GBTSLL 150



Csmpblen LaiiueyEsrer allehebrerd - &.6LT.S. (2_wij &)

3).

CaTiBaTene0OWTaNSeNIeT HHAPWD @ QFwewamBulaCLTal @ GPNISHS DieTe] B @b
N5 Sene] CrrsHHed HTD Geuliupleeoulelmbas 2w Geuliupleneo eueny GeuliGomm
CBIbHIeTeNE. DISBHTH B SILMISWeTEN LITHHTHH a6 DIODSHSILIL (BHeiten GFliydh GLOTuis
Ca1eHwram  GuwGeoulelTen LILSHH60 ST lgujeiTeneumm LWeTUGSHSULL BeTendl.  @GHLTuIs
QFTeHUIET A SbsHHer cpeod CaBTHEevaler HlememuLer, § 2wy GeuliLBlensouisd
o it OaETHBITOl 2 I OF060HHHIHTEH DIWIDSBLILIL (HeTengl. GWTUIamieT GaTaHnbyTal
@bGmd, 6, Qeuliuplemeouisd (6, <6,) 2 _sien Byme Wemi(ho OBTHHeVMEN SieHL S MBSI.

i

v.

Guopuy Gurleowl LWSLESHSH @b welbHwressed 10 kg mewy 25 °C - 85 °C
auemy GeuliGuomm Geuswtgwl CHeweu MU Beitengl. Sieuaurm GeuliuGummib CuTg SIHBT
QuEID OeulILSH 6T Dieey WITg?

Guop@iii L Cryshaler Gardbymal Geuslall L QeauliusHHET DieTeneud STRILSBEGHS
Gxpemaul LB Coevdld FHT6y WTs? @b wenl CHISHHIeT GLTUWImM T Faishs Ceuemrgul
Cargdbymaluler Hewlley wmg?

@@ el CryssieT CaTgBITel GeefulL  Ganiuggisstar (Q,) Caramaimul Gumbig
GBUWIGsmen LWGTUGSHS eI(RHSSHTLBSH. (DISGSWTUIIDM T6F GCFams OsTHnITaluler
Fanfla] m SGID)

SIWOPSHSI I BeiTen Qs S ulet o TeF GFeved GardBymal 150 °C uled o _elengraa)Lb,
Gl Bimes @GwHsw Gardpymal 90 °C uied o sersraab smd, Q, BBE&fw
Gxmemeuemul m 60 T(IHH BB (Hb.

®FQswer weopufllearGurg FUysGTWY urTHSFww o pflehslw  Geulluld
Um&senibalIlLl L SHHdsHTuler e el ChrsHdled GeuafCupiw Gsraipymaluie gewnlameud

SHIT60TSH.

Gy FhHHTILSHO BHhE6eT CBosTemL abHGsTeTEmens GHBIILIBS.

910 Jkg'°C"! pembeuling Gametemenalen W Db Bemmed Quobaiul L LTSS et
Hewile] 200 g &b DiGHaie 20 °C ulsd o _siten 2 kg i1 oI midluleiienCxH1®B, GumnIGuimenslerg)
RH UGHoWE SSHBfULSBETE SibHmT 60 °C euemy OeulIiGomsm GeuemigueTengi.
sfeiwll utdHTHmH 20 °C Bedmpbal 60 °C eueny OeuliGuombGurg Sig GUpID
CaniusHear ene wrg? (Bflar saCaiug Qsrerenena) = 4200 Jkg!°C)

GuoBLy UTHHTHFH60 SILmSUeTen Hewy THHTD  CeuliGBBIusBSHS ChHemeuwimet
Qg Fer oiene) wmgi?
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il. BpemaulILB OISy FoHuler Sjemey WTH?

iv. @nig Gevdsionsd CHamaulILBID FHHUNET DieTauTardhl Heny THHTID CeulILGLBBIISBE:S
Bxpemeuwiedt FHHUNT 61HHMEN FHAHLOMGHD?

v. Gumpug 2 kg mey 400 Jkg'°C! geambeuliug Gsmeienene| OQ&HTewIL  Fjeugioeimen GFLILLI
LUTSHHTOTSN0 B BEHHLSHMmS BLSHHIGeuTomuler, Gevdaonss CFeueuT@D Fabaules
IO (LeTeTfled (&MMBOUTRIHT Fn(BHEVTEOIHT 6IILIMBHDH ST ST 6T ES.

vi. a) Gupuy GFiyl LTEHHTHmE CeulILGLBBISGBGF OFaTEGLD CeUlILSHET DieTeneld
SHT60I15%
b) @im By WTHHTD Gl ILCBBIISBEGF CFevaIT@GD CRIlIISH6T 61HHMT FHATHLOTGHID?

4. spflunHedlel HaTwLBOALIUSMSHSH  Hlewflujw
UfIGFTHMMOWITRTIBISHTE  @(H  LOTEWIEUST  SHUWITF &S
® LT Sl HBp LLSHSH60 SHILILL (HeTen).

1L &6 sriulL o usyeIEISEhSGIW GHBEuibsmend
CaTemi(h SO LGHBEhHGSL QuuIfBs.
P - &@eomfliomend
Q - Gargpyrall Gums)
R - Qasrgpymell (pliumdsa
S - usiFaT &LFHLIL

L. oemwiiieo A, B eudlul @omuisefe Lt wimg)?

A

B
. Gt B ez wewer Chrguins sGeumflioreiuleane L@GSHSIULTSI oB3IGLTT

o LsFeHHer auflCw CFashHlLL (HeTengl. DHBHTER HTTNIHMSB al6NdhEHd.

1v. @UfGsTHmas@ il geneanul ienaibhamenl GUBIISBGHSH CHMAUUITET O LIS]JeIhISm6Td
G NNICE:

v. @iufiGsngemeiuied QuUBID SieTaihamen QUBIGWmBLILIY GBEUILIGS.
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5)

vi. pfler ouelwnsels s CalilsHmsbd HleflasBHd CHMEULITET ML HBHEIOHET
wimemeu?

vii. @UuflGangemenuiesr HeTOeuliLl Lfiommp QBT JuTer GHTLIL wrgl?

viil. Guosug el vii @B@flw GaTLFmU apaHIbCUTEH HouanhHBOSTTEMILBL 61(HGHT6IT
wrgl?

iX. GuwBe LLGHFHO ST IQUieTeeUTE 2 LISTeIhISmeNT DiMHH URGFTHmenmenul HL HSHID
Gungl, Gumuy aGCameTls OFLMTHGHF OFNSHHHHHD @RMH SHOLMOW 6T  [HHd
CrfBD? SIS WTHI? DISHBEHTH HRIBET QUIFal $HH6L THHGD HLAUIQHMHEMUI
uLSHFHe0 P GU Cuwf(s.

2 x 10* m?* gms&0e G ugliteme] O@mewi 50 cm Bemorer o Geursd  BBTblevmesises
QeuefiBoBuUrLi HelE STeuedL LUl BeTengl. SIHST @F SpHHD 100 °C Bev o 6en  @F
SIOBUL T OBTHHSILL BaTenCaHTH, WwuIebHD 20 °C uled o _6iten [SHL6T CHTHEMSU|BILOTRI

6MGUSHBLILIL_(H6ITeTGI. .

@a’,rr‘aﬁ I, ﬁg

Byl

100°C 20°C
N2

1. pogdupemeoulsd Bameler aufiGu Geuliud uTud eigsdHmeHd @Tans. (Camellar Gl
sLSHHTE 380 Wm'°C!)

. GuBuy SEmllsd Casmelal alevdl Ldd SbDHD HHHGL UFHeoTd 2 (HEGLD
ueidbsl 1puiaieT emeudbsliLl Bertenstuller, Cameder aublGuw o migvlensouied Geuliub
Ut alHHmHd HTeRIS.

iii. Bfeir o hpeden Seit wenpGeuLD 330000 J kg™ epuilen, @b wewll GBISHHH 2 (HESL
ueidbal guilear  Hewlley wmg?
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v.

250 °C [ 0 °C

Gy o BGeumasGamelild FJEUFLOOTET DieTa|HMmens OBTemL Digvidlenuid GHToleoTearmID
ULSHB ST IgujeTeneuTm Qenentdbsliul B @f oibsb 250 'C Geib, wm Sk 0 °C
ulgud  emeudsaLILIL (heterer. (Sielelwgder Geulind &L sHTH 200 Wm' °C! gusib)
a). gl (pHCsmelar GQUTEHI el 1aTgh CEULILIHEN6VMUIS  HT6uTH.

b). gl BHCameller auflGw Geuliud umud aisbd wirg?

6). OpMPeI Uafluled UTLLD Uule)d WTETEIOTT(HEUT LOTMBT
Geuliuplemeoujeien @f oempenwl (Incubator) s ss
HLOBADBTT. DiHert o LB GQeuliuplensvenwt 40 °C ufled il
Cuamised Seudlwom@d. Geuefiiiyp AL GauliuBenso 25 °C
aerd  Oamateniul Geatengl. mpuller o LUBHdSH
CeutLGBBusBETEs 100W e @GBlaalILL (HeTem @6
WeTallendGHamentl LWSTUBGSHS  eIFHTUTT S SLILBGS @GBSI 1
Slempuller BT, SiHev, 2 wgmiseT (WemGw 100, 100, 150
cm LGLb.

1 oepuiear GuBurliLeTeald SHenlldhEd. 100cm 100cm

150cm

i @b SOBUIST FaTHm6T DIMWILUSBITHS OFHfa0FuIujd GuTHefled SrewIliuL
Gouemtigw  (paHFHwiorer Geulil BuicdCuTaienerd GBILILIGS.

il 8hs OBOW SODLIUSBHTE 25 CFarflidmmy  SgliyeTen Umd UWaTUBHSSH
agjunjssiupaps. (K, o = 0.2 Wm'KY). gempuiesr sausendeHd &nBIbaTs

QM CFdspailed GeuafGuw UTWD GeUlILSSHET DieTenald &6l E .

iv. @ewipalendadled GnldsLL (hetenm sugaile 50% GeuliLoms auphIsILGH GBS, @ (h
Cdaaled @ WSIGOWD aPRIEGLD CaIlILsHHeT DieTmald HT6wsm.

V. 9IgBHmW LwehHHCeuemigul 100 W ifaigL0bselss Ogtens wmgl? (Gauml (pempsaievid
gBHIHTD 40 W auguie|L a1 Geuliud umuieusns eihsHdHid Csmens.)

V. oiempuier o 'LBF seufsmen GredGumdenmsd LoBUILIGSTe, LWaLIBSHS Coueumrigul
WSIGLODH6MET OHTEHHMUIS HMBEHS (IQUILDT 6160 al6NTE G .
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7)1 plred alflsse] eegs wing?
i 1.9 x 10° K'plLed alflgseaeien Lhsamenuiearmeorer BmisGstEeoreaim 0 °C uled
LIgauGHme  Gauiwiiu’ Berengl. BmIEGamed 30 °C uled @mé@d Gurgdl 1 m el
USHUTGD SN 1965T 2 6UTenLOWITET [HeMD UWITg)?

ii. 30 °C ®60 2 _siten Seudaiuib GsrGeurainiienet 30 °C uled o eiten BBITH GHTOevmesisemed
SMHHCUTHI SjenaiB 50 cm elarl LFauTHwg. Sivideluids Coreller 2 6wend HerNLD
wrg?

. odelws Cameler Geuliupemey 0 'C aueny GBHBLILLL &I Dillafwdhder Bl 60
alflsaa 2.5X10°k! eyuier 0°C ev oinidefuis@amelen o eabienid Bermd wimg?

8). &TeuedLlu’ L GasmGeorelenr eaufiGw Geuliud SLSHSULGLEUTSH Gl  LFbLemevd
SBBTUIMNSBETEHSH SUMSSUULL SpUigal. DIMLCUTEIRI UL SHH0 ST LLILIL (HeTeng).

P Q R S
’ x| x x x
Al ® ® ° ¢ B
’ X X 4 X X Bovrpd BabiTen

CUTlHeM ST Heugid
L @oLaeaisefled LUl Beten giewensefaper GeuliLoreiseaflear  @LUDLGS)
meudbSILL (B uaiFe SFLFhLLIeamed 2 GeorsdBsmed OCeuliGuBmBLILBGS GBI
a Gumuy uflGargHameruemolled o 6ilem USIFaT SFLIBLML aUdIhHEH ST (BHHb.
b Ganiuwcrelsamend siwanseialel LUGHHS (WP Dibsiemenseiaet Hnfinerney
10FOIBeTOGmTU L LU L &I SISBHTET SHTJ60ID UITGHI?

i Gamed HHHBlenevenul S HBHITETHT 616 [HRHIG6T 6TeUTNRl H6wTL MlaiyHel.
Gxmed MHHFHWBemevenwl Sl b Lleien] BhiseT QUMD eurdiyHHeT sleneu?
V.  [BRIGB6T auenJuld eueILIe SHIFdibEH6T WTeneu?
X &g
VY OIF 5
V. [DBRIS6T aFHJUTIH@GSD euengenLl LoD DiFsboeMen g euedIhdl ST (Hb.

A

v
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vi.  Gamev, smeued UL aflevenevOiaiie dSenl @D alemFenUll Laalmd DiFsbseiaiis)
UMb ST (HS.

v

vii.  Guiuy ufGFTHmeUIHCLITEH G L CHTeEE L&He0TE HLSHBHTHI (& mBelTes
@@ Gamed LwWETUESSILLL GTuller, Gumuy sauemnyLier Ceuliplensoll LigsHaHmeanis @
(m) yglw Gareder GeuiLBlemeol LYSHSB@IGGD (M) Sl uleorar CHILTenL
aWFHd &ML (H.

vil. o Geurad Gsmeder A (pevatuled(mbal (pHeomaug Geuliuwrei (P) suengulevrer Hmyb
25cm 2 1b Q QeuliLored euenguievmesr S 32 cme 1b SLuiler HSHHW Blensouled
P Werg eumdliny  35°%C 2.0 Q @& Geutiumensv 21 °C 2 b eyuiesr Camedes
Geuliupleneols LIgSHHMesT wimg?

&Gy a6 et

1. ugliuene] alfls®ey e6iLg WTEGHe auemIalsvddeIliLBsha), LUTLiLeTe] alifleseas@ld Bl L 60
alflssas@hd oLBw sreoliu@Gl OHTLImUS &SLw@pliys. BLLed olflssey
1.2x 10°K"! Gamewi gaipaugal @ hb&H HHOLTEMm 0 °C HeveoulesiGurg 80 cm uds
pomd Gamewi gl 60 °C Qa1 Gurgl iFed SIFHBFHGD UTLILETMaIS HTEHH.

2. prLed alfisse 2.5x 10°K! Gameni. opoifeflus ss6LTamier, 20 °C B0 1 cm oieny
Camewt siewenQuimesip o eitengl. 200 °C uilesr Gung BHsiemenuie LFTILGTENEIS HTEWHISH.
1.01 cm suemguyeiten GamenGomeasiens DS Hiemenuiant 1é Fashd CeuemihOLaileT HaL 1965t

Gauliumplenev eTelaueTUTHA(HHHEL Geuewt(BLD

3. plLed alflssey 1.2 x 10°K! OQatewi o Goors mHrLmalemsd Gauiwiiul Been  aeumos
Foog)  euememwiGomeislenr spemy 44 cm guE. 44.2 cm Qe OBTEWIL DT EHSHT6OT6T
FevblevTeiiens DHemIe LIGHHIUSBEH © GeuTdh aUmenGHemd 61616a16Te] OeUlILHeme0 LOTBBHHMBE
2 LupsHsHe0 Geuemi(Bd?

4. saeuene] alflHse| 6SLmS almIalevbsmlLuBHS, Saalene] alfldsea| LBBID B L 60
alflasey eaaLuBBlSsmLuLleorear GaTLJmud sSLowuplys. BLLed alflsse 2.5 X
QTN DiIfelwshsTed QFiIWILLL  SerioTaids @&bBmeutwmamnisy o I searealsre 20 °C

B 1 [ gaib. 100 °CwISiBUTg SIHET 2 1 HToU6TeN6IS HT6NwIH.

il aflomraien, s GBTSLL 156



Csmpblen LaiiueyEsrer allehebrerd - &.6LT.S. (2_wij &)

10.

. BULed alfisse) 1.2 X 105K Osmeni o (hobadlanmed GFuuiul L Heaiomeid @& Henel6umesiser

Gameitenene] 0 °C 60 2/ @b, @eaiGeut( GeuliuBeneouleid OIBBOMLWITS  Gleumid
Geuefleww emeudH S HUUSBEHTH UTSHHTHHlaiem &L Geuewigw BHLU LD ailfldse,
2.5 X10° K Qsrewi. oundefluis @Bululer Seralenenelds HTeud.

Ceulnsd &LGHFH60 aigHHe0 HTHHEh CFMIGHHID STyelseT sleneu? WTCHID HFaluihHdibmTet
Qeuliud BLSHHTBISGFW FOGTUT ML 61(10FH DIGHeT 2 BIlibHemen DB(PpHeh CFUIH. 6HSH
BUbSMIS6TeT S QFFOGILTH 2 amienlowT@GLd?

12 cm suliuter, Gamse gGeuj Gsmemi  Sempowmemslesr Geef GQeuliuBlenso 30 °C ujyb,
o o1 GeuliuBeney 20 °C Wb @, OFmisevedest Geuliud sLGHTE 0.48 Wm' K erefleir
geouflest 1 m? oon e @ BIOLSHH6T OFeoad Cauliughder Sienenalds SelldbGs. Balamnl
GaulILioedL_Hmev BfauTdGaaBHTE Faifler o 1 urinied 2.5 cm sglurer, 0.14 Wm' K
Gaulingd SLHHTH OETemwiL  Ueend LedMBLL @ LLgeT OFm&He0 - Levend @ Ll
uGHuled 1 m? e s @ BIOL ST OFeaId QeI SieTenalds &6t Hb.

Brrals CaTéHseva @l SIgshHeTshdear Hgrn] 1.2 cm o b &p semugiy 1 m? o b
MFk; mJ 48 Wm'C! Ganiusd sl s5s1m Csmem o Geonsdhsmed ULl BeTeng.
o918 PULSIBG | kg ez eelvam v opssd [ Bt &S Bimalow o MBS
CaFuwIdBg. CBTHB606N6T SDIILB DIQUILTLILN6T QeuliLBlencvenuish HTenid. (HfleT QLeluiTgedle
ganoempoaurid  2.26 x 10°Jkg!) geurensouien GauriLflencouwjid DI85 SienautsGal B)(HdHH60
GouewiBLOT? aleNSBHLID H(Hb.

pewiL BTL&6T LwatuGSHSHw  Uerery GOCasrglseveiear o Lup Sigs HHers ujyLliiled
0.8 Wm'K"! sjeney Geulind oL Samm Gsmewi 2 mm  Hgliumer 2 L liuent Guimesy)
LIQhHSHI. elelienlld, (Lpeilenail aighHSHGCW Brmel o Budhd CauiwliuGCUTE Gl g0 6t
& supliurider  Ceuliupleevemuld HmIbHBHH. BT LML HNMBHID BevL (paHLiLiler
GeuliuplenevenUIs ST,

H1FFHHT euentiguisd eI alBumer GFUILD @HeuTd |evdfd Gully 50 cmuss
BNl QBTewT FHFWWAWTGD. Sig 4 cm sliumer 0.4 Wm' K sjene) Qaniud sL_s5stml
QaTewiL Hyalwsdemed Swmflebsiiul Betengl. Guiiguer 0°C @60 o aterm 10 kg yervdnsid
STEILILIQE, @60 GeuliuBleney 34 °C o eiten HTEEMTENNE, (WP(1D EOHBUPID HIHSE
OgeveaumpmB@ ealaene GrrOWHHGW? (Wevalpfifleal o (hHellel e loemBoleuLlLILD
34X 10°Tkg! 2 1b sobhs LIBE sa6anius Gsmeenenea 4200 J kg!'K'e b sy@ib.)

DSHIFT] 2 BUSHHESTHI LLSTLESSHID @ Sienwliled o 66, o 6 iy Smm 2 b Geuerf
oy 6 mme b Gamewi, 380 Wm'K! QeuliussL amm o enwi 6 m Benomer Gglis
Grulear 6 m penomen UGS UlSBLY HevbhH BHd DIODSISLILL (BHeTengl. GLomuilesr
oar_mesll LT wgIEm el 78 °C GauriuBlensoujent_w Hyaunrs GoTuledmhal GauefemLb.
HIFTIHHe CardPameou]d elwmsedea Seanpampoeulitipnd (WapGur 78 °C o _1b, 8.6 X
10°) kg! 2 1b el guie 2 maelar Heanompoauriun 3.4x10°Jkg! o b guuier

1. @wruier geufler o ms Geulit @l gBUBL aiHHwHd H6midHD.

2. Gmuiar GeaieMGaniuBeney 0 °C ulBeBw Guemtiiu@Gomules @@ BIOLHH60 SHeFuLd
Ueldbal 1guie Henflenald HemTdBHS.

3. @ POILSHH60 ey HleneowlenL WD HIFTTHH 6 FHewieneld SHewlbd [Hdb.
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11. 1. QeulIusd SLSHSTW 6TAIBT60 6T65T6N ?

ii. @m 2 Geoursl utsAynd 1 X 10°Wm'K! Qeuliug &L samm OsTeni 2 BeomsdsHme0
QEFWIWIILL BeTeNgl. SIHET DlgdHHendh SHigli] 1 cm o 1b ey 7 cm 2 1D EGLb.
LTSATSHe0 smewrBL By 80°C wrmied Geutifensouisd HoHHw BHeneoulsd SmewmiLBABS.
urdATD 1000 W Qeutitl  cpsusld  @aiBflest 1061 eweusbsSLILL IHUILL (HTeNSl. DSBS
galals @wliflens Geulil  cpevdHHemed auPmSILGL Oeulitbd  Siguilem TeF
CFeLaVIDTUNET SD DIYHHENTHH G CEULILIHNEVMUID  BH6ul & (EHD.

L. SIHHSHar gl 3 cm eafer, S SigHHens UFHIeST GeuliupBleney wmgl?

12. @efweoedBoWnaBisE OCeubnhT OuBISBETH, CHTHI Lialuied LUleb oTewnteuGFT(mHeuT
OHHW ML UL SHSHe0 STULLIUL Beiengl. Gomuler euPGuw umwd B @ Slevmuied
Graflasiiul(h SOOI OeuliuwTed cpsuld CeuliLGLBBLILIGD. SiempuiaeT LG bifler
Geutiuplenso 20 °C gu@b. 38 °C uled o _eiten BHCF BxhemeuliBHesg. Semolilsd 1000 W
SO GeuliorsSwImeaim LweTLGS S BetengdTuler, 38°C uled smentlLBLl CeubbenyL
QUBHBHHH ATHHMHE HTEWISH.

[Bfesr BesiCeulisg Gameiemenay 4200 J kg °C eraveyid LTSHHTHSA Geulit @ipli| giLIBee0emev
sleayld O®meis. |
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uLBsiey - alamesseEndsTar oL Bl

1. alewL. 4 [ =2a, r=3a SHeored

2. allemL 1
4, = 4,(1+2a8)
=1(1+5><10*5><20)
=1(1+0.001)
=1.001cm?>

3. allenL 3

d,—d, (1+a6’)
d,—d =dab
di-d_,
da
4.02-4
4x1.9%x107
0.02x10°
4x1.9
264 °C=0

4. aflenL 2
glanenaEha sl uleorear @l GeleldE 12=ll(l+059) o gBundéseod. SIGUTE SHTTLD
=x(1+a0b)

5. aflemL 2
uThErsHHer alfleal Vgrg0—>(l)

unsgysder alfley V,r, 0 — (2)
BBy Cxhmeussts (1)=12) opHed Gouewi(BLb.

Vgrgﬁ =V r0
Ve I
v, r,

6. allemL 5 HyeuddHen SILTHHWTeIg CasrensHar SILTSHmw alld SHIfSOTEs GBI 6USHT60
Gamend et emowlld HPCHETESHEF GFeLaILD.

7. allenL 3

8. aflenL 2

BmEe usTIsHsHa alfle; = gralushda alfle)

Vx3al=V"y0
V30u9:V,
Y
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0. allewL 4
O =mcl Qa1 L1,
(PHVTUGH! FHSBTLILID
mc(90—-60)=m c, (60-30)
mc=my.c, —>(1)
BTewILTeuSHl FhHSHILILILD.

%c(90—6’)=mwcw(€—30) —(2)

(2) . 90-0
@ —=6-30
() 2
90—0 =26-60
150 =30
50°C =6

10.  eaflewL 2

m,C, =myCy
2000 V' C, =V x4200x1000
4200
T2
=2100 Jkg 'K

CA

11. allewL 1

12. alewL 2

13. el 3 AB 918w smBmiGseT Fflmerenel eleld  GBHT6ITETEOTLD.
urSAIWL CeuliugHmsll GuBdaBenwrsd C HaupTarg.
14.  eiewL 3

Q:m(‘gl _‘92)
t /
A(lOS—lOO) _ K4 (100—30)

1 # 2
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15.
16.

17.

18.

19.
20.
21.

22.

23.

24.

25.
26.

217.

28.

allenL 5
allewL 5 HralwsHHenbs STHRSWTEISH @ LTBEIWLTESLD.

{“ :A%er}

aflenL 2

Al =al. A6
1.1x107° =1.1x10° x10x (27 — 6)
0=17°C

alewL 4 (2a = ) sugeotend.

aflenL 3
allenL 5
allenL 1 -
D =>Al, = (,AO
2)=>Al, =a,l,A0 o, — a,
Al =AlL, > ol A0 =a,l,AO
al, =a,l, , ¢,
177777777
alenL 4 [yx =7 +3a]
allenL 1
Av = yvIAG
Vi A6
a= 0.033 =0.0011°C™"
3x10
alenL 3
q =mst
=10x107x4200x% 25
=1050 J
aflenL 1
allenL 5

qQ =ms6 =2x470x60

=56400
=5.64x10" J
allenL 3
Q =mL
=4x2.26x10°=9.04x 10°J
allenL 1
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20.
30.
31.
32.

33.

34.

35.
36.

37.

38.
39.

O6usiter
20 °C [16.5kg
(s)

Q=mcfH+mL
=m(cf+L)

16.5kg 96(1 )"C
(S

v

=16.5(230x941+8.8x10%)

=5.02x10°J

3
aflenL 2
3
1

Y o (6-6)
% a A
Y a Y
o @ A0-0)

aflemL 2
A Baigl SvG =m?

0, -0, Beng sSe0e =°Ceo b

| ®eaid SevE =M 2_I1b

0
N NG DlVG =W

allewL 5 g KA(0,-

t 1

alewL 5
allenL 1

g_ KA(QI_QZ)
t I
0.84x3x20
0.5x107
=10080 J/S

2 1D &,H6VM60

360-10
0.4

ez)=200><(n><1><10'4)><( J=55 W

@ enild Hwimevs Ssv = 10080 x 60

allenL 4

alenL 5
allenL 5

OB Geuliupleney > 160 Geuliuplensv
o Beursld ofiogd — Hewguled Geulild LMD
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SIS sLGojeuamns aflemssendsra  ailenL &ei

i B=2a
y =3a

ii. zgﬂ(zoxlwf zéx%x(o.zf =0.0334 m’

ii. V' =V,(1+3aA0)
= (0.034)(1+3x11x10°(130-30)

=0.0335m’

V. satalene oIFSfIY AV =V, -V,

=0.0335 m*> -0.0334 m” =0.0001 m’

=100 cm’
_ . . . 33500cm’
V. obeHemgwl o Gouread Gamemmseier Oerme =—————
100cm
=335

Vi py=p'(1+yAB)
6000 =p'(1+33x107°x100)

6000
P = 1.0033)

1

=5980.2 kg/m’

2.1) QIl=msA6
=10%x4200x%(85-25)
=2.52x10° ]
i) Gargdnymailule GeuliLmpemev
i) [ Q,= Cargipymaiemw 6 Belwmha 100 °C auemy GemmpelemLubGumg GeuafGuifiul GeuiLib
+ 100°C ufled o _eiten QaTHByTal 100 °C @60 o 6iten BITs  WTRWDCUTSI, DBEILILID
+100°C uiled o _eiten 1B 6,°C B0 o eiten Byme IBIDGLTH QeuefGmID GeuliLiD]

Q,=mc (6,-100)+mx2.27x10%mc (100- 6,)
(iv) Q,=m x 2000(150-100) + m x 2.27 x 10° +m x 4200(100-90)

Q,=2.412x10° Jm

v Q=Q
2.52x10°=2.412x 10°m

m=1.05kg

vi) B QuBs Geulibd = GaraHBTal GeuefGuiBlul Geulibd
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3). 1

4).

V.

AQ, =msAO
=0.2x910x(60-20)
=7280 J

AQ, =msAO
= 2x4200x(60—20)
=3.36x10"J

0 =A0 +AQ,
= (7280+3.36x10%) J
=343280 J
=34328 KJ

A0 7280

x100 = ———x100 = 2.2%

AQ, 3.36x10

STyenilD: OF 6T Heitbleulid GsmeiTenemeuTeardl SIOEILSHET HTOaULILIS CHT6Tem6TEn6
alLd GHMBaUTarHTendWme0, CHameaulLB Gwevds FHHUIGET IENa| GHDBEUTOISHI.

[szs@,m/é’ Lompslel eTeuflemT Si«—)QiJ

. a). AQ, = 0.2x400x (60 —20)

=3200J

b). AQ, 0o 3200
AQ, 3.36x10°

32

x100=——=0.95%
33.6

ii. A- Qaradpymel UpliursduiaieT SIWwssd DFsflumsd SalJlusBaTS
B -2 pussdwung Gasrdprmalomws sGeomfliioralsdd Cameani(h OFaasHBaTs
iii. B @60 @bmdw py, sGumfloreiulsd o 6Tem BHHLET HeoliLmsbd HaITLILSBEHTS

iv. (1) GeuriLiomesd
v. 1. Geumim sGeumflorefulles &emfley
2. pLaT sGeomfliiorefulle glewiley
3. pfler oL Geuliumplenev

(2) WPSHBIOT / BIOTIEH HIOTHBITSH
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4. QateHuilar @mig OCeuliLmpeneo
5. Qargpyralemwsd QFausaw e, oL mguerereusCpr®, sGeomfliomeaiuler sewiey
vi. 1. sGeumflomel ouéslLLl(BeTen Hralwsdler Hear CeulILboETeaTenee)
2. il Herbleuligs Gasmeienena]
vil. Qg ByTel Qeusflell L Geulibd = By + sGeumflionel QUBB Geulib
VILL@LpeVIL 65T Qeuliui’l LfllomBmd  [Blapeudsevenev
X. uetiFedt syl Geuefai LB Ceulib, SHUIL cpeold HGeOMFLDTETIENUI 6UHSHENL UIGOTLD.
Bz OBIHeaLBemev Siemail19ed CFeLaTHGHF FIHD B (Pewi(h. BFHBHTH, QBHTAHBITA]
Upliumsals@d sGeomfliioteald HTGHHHGHD DL Cu Hetams HedJ meudbSLILIHLD.

501 Q0 KAB-6,) 380x2x10™ x(100—20)

= = 2 — =) :12.16 W
! [ 50%10
N .
1. 2: 380><2><10_2><100 _150W
t 50x%x10
i Q_m
t  60x60
- 330000
3600
m=0.165 kg
v Q/t cu Al Q/t
7
250 °C P 0°C
() ooy —9-ga 020 _ g 425020
t / /
6-0
BHFHu Bleneouie K 5 A250-0) _k, A(6—-0)

cu l
250K, _ 250x380
K,+K, 380+200

=163.8°C

)

(b)

—380x2x10™ [M}

1

=6.55W

6) 1 Gupuyliuene = A

A =2[(Imx1m)+(Imx 1.5m)+(Imx 1.5m)
=2[1+1.5+1.5)m*=8m?
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i Gauiud HLHHTH GBauTer @0 Hrelusbmspsd 0Hfla) CFuis Csmeten Geuemsi(BLD.

G 00
1L AP 2 1
t hﬁ'{ﬁ d )
L I R [ 40-25K
¢ 0-2WmT R Ox8m 5 0%5m )
s 15
X .=0.2x8 W
e 0023 25 0C
Q 15 B 1500
gty ge WRARERTSSED
%=96{] W d
iv. IOOWXE:SOW
100
v. GeueflalLiuB CLTSHHF FHIH =960 W +40 W
gl = 1000 W
1000w

=sow — 20 LOl6BTEHLO DS 61T

40 °C

vi. QrdGumb Geaulild HLHHTH GHMBITET @H HIaIWIDTHe0Te0, GQeuliub GQeuefGui LTUIaIg)
Goad GHemmeuenL_wjib. eTeniGeu, LiweTIHSHHCeuemnoul 6T GLOpseTNeT HTmHmUIS GBHDI

WeTgFsSHenwl LBHLILIGHSHSHE0TLD.

7)) BLLed alfled®ey eleilgh SevE Oeuliuplensy SiH&Hller CGurgl Slewrols QU hHoleTesns e

BeTHHe0 gBUBL Ll SIHSFILMEGLD.
O L, =1[(0+ab)

= (1+1.9x107 x30)
= (1+5.7x107")

= 1.00057 m
1.00057
o « 50
O~ "0,
= 0.500285 m
(i) 1, = 1,(1-a6)

I, = 0.5003(1-2.5x107° x30)

= 0.5003(1-7.5x107")
= 0.5003(1-0.00075)
= 0.5003%0.99925

I, = 0.4999 m
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Al

8) 1 (a) X X
x X

(b) Qeutiorefs Glenp Csmelem GeuliLBmevenul SiHLUIF QFUILI (LPIQUILDTHE0T60

i OQeuiuorelsellen eurdliLbseT WLIBTL CUDILTAIHMS SIDLHSHIGTENST CTEILIENSHF

GamglILGHe cLpevld
Mmool Geautiuomeiuies  eurdlliLy

2. A woeauiledmba SbHSHS Geuliuwrel euenguileoment HTFLD.

v. X pemd (A uled(mba!)
Y  Geuiupenev.

Qaulimlenso (°C)
A

penb (cm)

V. m>m.

S om =—=2"Ccm"
Vi Al 32225 7

0,0, _35-21_14
1,-1
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s By almd lamsBEhdHBTO  allenldHell

1. SvG Qaliupeney SiFHsFUTe cpeod Hewiol GuTmblemmeimser GuBurlienaled gBuUBL I SFIGCL

urliveney alflase] SLEGLD. A4
a ﬂ: 2 1

1 A0

A, b—9

S&L1g6ar BULed alifleydamet
a,=a,(1+ab) —>(1)
b,=b(1+al) —(2)

M) x 2) @  a,b, =ab (l+ab)

A, = All1R2a0+a@a 9666 (o181 0 6wl - (3)

ugliuene| aifle)demeot
A, =A410+p0) —>@A)os
GB)-(4) @ 1+p0=1+2a0
4, - A4 = B =2al
=80x80x2x1.2x107° x60
=64x14.4x107cm’
=9.22cm’

ii. giemenuiesr alfleneuds & (hHHeMTe0
A, = A (1+2a6)
72'7”22 = m’lz (1+2ab)
(1.01)" =12(1+2x2.5x107°0)
1.0201=1+5x10"8
Hzam%
5x10
=400 °C

4, = 4,(1+2a6)

:%x12(1+2x2.5x105x180)

:%(1+0.009)

:%><1.009=3.168cm2
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zr’ =’ (14 2a0)

(44.2) .
(44)2 =1+2x1.2x1076¢
379.6°C =6

4. 9vG Geuliupemey SIFSFUTECUTEH LSTTHSHEWTEMSE Semalsnalsd Blaupb Lerear Sgasfilu
seatelene] alflHse] eTemILIBLD.
pLLe0 alflssmeld &mH)

a,=a(1+ab) —(1) ——
b,=b(1+af) —(2)
¢, =¢(l+al) —>(Q3)
a,b,c, =abc,(1+3a0+a 8 2 wj o6s&

o Dt o Wi SIBSHGHBHMENS BH(HS(LPIQU|LOTSHE0T6D
a,b,c, = abc,(1+3a0)
V, =V,(1+3a0) —(4)
searelene] alfleneld SHHBHIEUST6V.
Vy=V(+70) —(5)
4)-5) @0 1+3a0=1+y0
y =3a

V, =V, (1+3a0)
V,=11(1+3%x2.5x107 x80)
V, =1+0.006

=1.006/

5. UTHIATSHMZID DiBUITHID HIHSFEGSLD SH6T6U6Te | FLOOTHED
Bouemt(BLd

uTHFIHHe0 SIFBfbGD Bateveney AV =V x3al
SimBulled DFHEFHGSD HeNaU6T6Y AV =V'%x3a'0

Vx3a0=V'x3a'0

Vx'a _p

a

~ 2x1.2x107 \V4
2.5x107
24

25
=0.96/

1

Vl
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Geuliuplenevll LSBT GUISG Ceul BGU LFLliLeTe], SHFeiwibd

6, -6, =—<L
%/ =k g a2

Q/ - 910G CErsHgled umub GeuliLib.

0 -6
( : ] 2) = Oeuliumleneols LIggHmest

A = GBIBG OB ulilee]
sTauedL Ul L Gsmed (&IF&H1 UTUIFFI60) BHHIHWbHlensouled

7. _ (‘91_92)
I —ram

(30-20)
=0.48x1-—=>~
12x10
=4x10 Gy
:40 w 30 °( 20 °C
@® BOLSHHeD umupb Geuind. = 40 x 60 J <— 12 cm—>
= 2400 J
| Q :KA(GI_gz):KAM
t 1 l 2 l
! 2
:4(30_9):M
0.025 ,
:4(30_‘9):@(9—20)
23 30 °C
=300-100 =140 -280
580 =280 <— 12 cm ——>
580_,
28
20.71°C =6

Il Q0 0.48(30-20.71)

t 0.12
=4x9.29

=37.16 W

20 °C
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A=1m*
[=12%x10"m
QZKA(G,—@)
t i
mL = 48x19 =100
1.2x10
1x2.26x10°  48(6-100) 100 °C
60 12x10° - 12cm
3 lmz

2.26x10 9100

4x 60
9.42+100=6
6=109.42 °C

Feurenasulal GeauliLpblensy SiHIUTEHG BHBH GouemripuigHeoenev. SIQUeT GCEULILITBIELUITEISI
Slguiet Hgli, Geuliud HLSHHTB SSweuBplemGeoBus  gylomedaliLBLD.

i Q_x4l6°0)
t 0
6, -100 0, -6,
mL:Kl(l )=K2(2 1)
0 ‘,
6 6, -100 6,6,
1x226x10" _ o {6-100) _ 4 (%2~ 0) 100 °C
60 2x10 1.2x10 2mm
1x2.26x10° _ 0.8(6, ~100) 2 - 1.2em
60 2x107 6,
@zel_loo
24
6, =194.16

4.8(6,-100)=48(6,-6,)
6, ~100 =106, —106,
116,-106, =100 - (1)

(1) @60 UpHuih GFuleusmev.

11x194.16-106, =100
0, - 2036
10

=203.6 °C
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9. (I) 6’1234, 6’220 4 cm
K=04
A=0.5x0.5x6 34 oC 0 °C 50 cm
=1.5m’
0 _y,10-%)
t /
—L=0.4><1.5><—34
t 4%x107*
10x3.4x10° _ 4x15%x34
t 4
10x3.4x10° _
4x15%x34
20000—t
3x 60

t=2 wewl 45 HOLID

(i) @wed Garupmevenu DDLaSBEG Bl GrIb GlFedeILD.

1mm

10. 1. K =48
0°C
A=nyl
A:ZX%XS.SXIO3><6 78°C

A:%><55><6><104

Q:KA(HI_HZ)
t l

(78-0)
1x1073

=48><47—4><55><6><10’4

:48><47—4><55><6><78><101

=7.76x10°W

2. mL=7.76x10°x60
mx3.4x10° =7.76 x60x10°
7.76 x 60
m=————

3.4
m=136kg
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3. mx8.6x10° =7.76x10° x60
7.76x 60
m=——

8.6
m=>54.13kg

11. oG OGeauliupleneoll LYSHHBellel HD DVGHS GHBIGGH0U HHEG 2 Ts Geuliub uTub ais6w
QLSS HHTH DYGLD.

1.

K =1x10
22 -4 -4 2
A:7><7><7x10 154x10"m
_ 1~
Q2 _x,l6-6)
t l
g-80
1000=1x102x154x10*4( 72)
1x10
9—80=w=6.5
154
0=86.5C
2. (=3cm
-2
1000 = L3P0 5 g0
3x10
19.48=6-80
0=99.48°C
12) 1000 = %x42ﬂﬁx18
10 kgs' = o
42x18 t
m
= —cd
t
1000 = %x42ﬁﬁx18
10 kgs' = m
42x18 t
/1/65())(/6610
T GQupid aisbd BOLSHIHEG HEGeordymded =
By GupID afpld Bl 58156 y WA,
_50
63
=0.794 kg min~'
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olvg 11 - Buss BFaTuieariaiuleo

ueBaxie] eflermd sel

1. HTéHaIHHH0 UnsellLs Qeuwrg sryenll Lo beuareuBmieT 61gi?

1. séE®aisHD 2. Geuliumlenev
3. THDHaefer CUMHHSH HeTenLD 4. FMHESHD BHHWD LUTHHTHIET HeTal6Te]
5. oagd)

2. BT UWRSHFHeL eleilgh GaTLjsdwmer o ulflfgtwend SHToHsmSeNar @@h  alamemeuT@Ld.
FhHHE UEISmeT alpmiGd Burgk @sHsrTdamsaiear afshmepsd S BULGS SIS
SIUFWIDTHEBH. STUIHET LIQLILNSHSH STOSILGSHHMSBETHD MEBUTNSHHED @F 2 HI)
LedTeu(mHeuesTeUBMIeT 61317
1. &TUISH6T SILMmISUeTen LUTHHTmISmen GleuliGoimped

STUIHET DILRISU6TEN LTSHHTHIBm6N (&6MiTSHHIH60

FILOTS S STEMLL (B (LP6VLD 26T UMW GULDHIGHFHED

STUIH6T DILMIFSU6TEN LUTSHHTHIS6MN6T FILILISHME IS B 5FH6e0

A

&MU L(RSHSH6D 6leTlFH SUIBeNSWTET (h OFUIT(LemBULITSHE0T60 6IFHIeD CFUILTH([HEHH60

3. o ulflygmuens sHrésmiselle aidndhmdhd &L BLUGSSHIMSH (PoHBWSHHIaD CUEBID 26rdHd EHer
eIIGUW QoTewi(h SIMIPHHLILIGLD?
l. yrsb 2. OpTgHubd 3. goalean 2mEbs

4. @Gmest 5. uevellenr maa

4. FOwhzm BGBnF o pHOUBEL U CFHTLITET SIFTLSH STHEES6MET  alleneneuTs
PaausT@h. CoumendhsHemmisend@ UTflu Senalsd CamhdfBnis sSeveneal GHemeuliLiBLD
FhSHTILRIGMN60, FIObFH HevbGHD Hemmisbelled o flui FHrmsefery OCsTRSFBBIS Hevemeal
SWUMfaslU’ B DIsBosar alCFLITS DIMSSHILLL  aITHamiHels0 CHeveuwimer @ 1D
auemruied CamhIFfBmIs Hevener Gameni(h OFsvevlILBL. BmE Burds@Garshaisosar GryD
CFevsuTE SIBeNLOWITE0 FOILHEH BBIGaISH CUTHSHSLOTETUTH HTOSLILIGSHSLILBLD. DISHBHTHE
QeuwiwiiuGeugs wrgl?

1. sevemauuied FOLbHGEH GemBeuTs L 6L

2. OBGUmSHSH STLSULUGSHIHID SFFTwail USTTHSHSMment CUTHIOTEHT Dena|hd EbHFH60
3. By CaFTHaTsl HevmeUmU 6ULDMHIEG)FH60

4. LT B CFiHa Hevewauenwd SHWMFlEHHe0

5. BeuBmIeT 61516 LO6TN

il aflomraien, s GBTSLL 174



Csmpblen LaiiueyEsrer allehebrerd - &.6LT.S. (2_wij &)

5). @H HMESSHHSGFW (FHF) Oauliueeiepenpll LD S6 S (HeTerngl.

HTHBHHEN JaUBFHSH WITgH!?
LE-E 2 E-E 3. E-E, 4. E-E 5. E-E

6). Flov FHTEEMIH6T Flov Lig(penmaafesr eufiGL M. (L6OLIYLPMBS HTHSLID). E61TBTTEST(H
FHEHHIH QL BOTHSH aissdled UnseliLE CFwieugd wrg?
l. 165 aipld o FFLOTET LIQ(LPeOB
2. HMHS iHD BPeUTer LIQLpens
3. HNHEBHBHT LIgLpenmHeriein 6T6uT6midhend
4. syl Lgwepuier aisd
5. ®migl Lgupempuier aigb

7.  HTHBELTSMET HTHS aihdHHe0 CFe0THGHF OCFNISHHID SHTy6wni,
1. GeuliumBleneowm@Lp. 2. QFpleum@Lb.
3. QuUeNHadH HeTOWITGLD. 4. 2HHEVMTGLD.
5. GogUIeTTen  SIMEITSHSHIOTGLD.

s 2N,0,  14NO, +0,

SHbuSHFHe0 2N,O; Beit Gailey HDH BT L FHIL 6T 10 QFHoeier Lierery.
N,O, a1 GFley 0.1moldm™ gl N,O, @er Gofflayd Gmpe aislb edeialene?

L. 0.3 moldm™S" 2. 0.3moldm™S™

3. 0.03moldm™S" 4. 0.03 moldm’S"

5. slusBGSIW SHyeyseT GuUITHTSHI.

9. HN1HHELTEBI HewL OB LlaTeuHD 6Thd HLIHHMET/ HLIHHMeE6T LJHd OFuwliL Geaie®Lo?
(A) s1éHas5 slamismamailea G Gurgims Hap GeauwrBL.
B) s1éas simibmaser o flul Hagseaied Gumgienswemlul GalewiBib.
(©) gap sasgdmwu alehgdsamipwl Sjene] FoHlenwll GUBHES GouemiBLd.
1. A (B 2. A,B L (Bib.
3. A,C (. 4. B,C il (ib.
5. A,B,C gidlwern er6060MLD.
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10.

11.

12.

2NO,(g) > 2NO(g)+ 0,(g)

LU NO, (g) Ber GlFniley 0.01moldm’ TIMBEUTHI clplgul  GHLTOWITEISlaniel o 6itengl. 100
Qg s ameent IjGﬁIGM'UNOZ(g) @ar Qanfley 0.0065 moldm™S" eAfug NO o mam@h aisb

moldm™>S? 860 erelaleTaUTEGHD?

L. 35%10™* 2. 3.5x107?
3. 3.5x10° 4. 7.0x10™*
5. 7x107°

o wiy OQeuliuBlensouiled HEOLOUXID HTHHD OHTLJuTET QTFTLNIS MmBSH OCHTLeVISHHT6T
FHWITET FBBTS DIENLOISI.

1. s1ésb BoLOUBID OaiLbamedsmowl CFevalsd LOTHBHBLD GHUL TS

2. Geuliu @liewusd GHBLILSEICPEOD HTHHAIHHMDH DIHHF&EH60TLD.

3. Geuliu @lienusds GHeBLUS6IpeVD gBLUGBLD CFavalardhmddd & emBahaeoTLD.

4. GOBHS OeaulupBeneouled HTHEWD HL CUBIDLCUTSHI STEHHaIHHHe0 LUTHLIL GBLLTSHI.
5

UWSTUGSHSLILBL  cpeoliQUTHL Seiflar  enalBaamoul  6ulpmISLILGLD
QaiusbHeT Senaled LTHIL GBLLTHI. ’ T
s | )
H, +I == 2HI

2() 29 Y 2) B

2H,  —> H, *1L, d@id sréssiBster gaupssd.

2(g) 2(g)

1 A 2 B 6 C 7 AL,
4 A-B 5) B+C i
BTEHESH LTSI
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&Gy a6 el

L. Ueteu@md HTHEHHmBH HHGHIHBODHT6NS.
A(aq) +2B > ABz(aq)
A, B g dweuppiesr Qapfleyser (wempGuwi 0.2 moldm™ , 0.3 moldm™ eiefiBeurm) &e0bsLILIL L 6.
50 Gedaseiseier et AB, Qe Ganle 0.05 moldm” guawig..
A Wer amjied TsaisdHHbaTar CFJmeubuITaienns 6I(LDSHIS.
B ulerr gnjied srosaissHaibarer CFmeubuimerenys 6I(LD&Ib.
AB, ullenr gled BHToHHaISHHSHIHHTN CFImeUOILITEENN 61(1DSI.
BB @YU L CxTeneusenddlenLuleomear CHTLTMLUSH HMHb.
A alljwion@ld aigb eleleueTey ?
B algwion@ld eisd ereleuene) ?
AB 2 _maungd eisd wrg ?
BArFTwiend MEHHEBHTHO60TETmB IIDISGHIECLTH HTHENIHHMB DN HHICET6IT6LSHET

éi §5 S‘ < 2B e -

WSS WGHGHIeUDd wirg?

2. N5 BIFTWed STHIMSEN @ LgIpemBulsd BaIpw. Qe SiglilmL g SHToHaH6l
6TeUTLILI(BLD.
1 FTdsl QUISI(LPenDB 6TETBIT6L 6160160 ?
i UGOLIQPEDB HTHHHH60 ML Alen6Ie) 6T6HTMBIT6D 6163607
Il UeOLIQ(peDBE HTHBHMBHDH HIOTENSGID LIQ(PedB 6IeIBI60 61636 ?
v. srésll GuTp(wepm BHABLLSTE MBHOHTH0 GBUBL DIEDIFnEOHISET

wImene?
V. SHTHHOTEIm HoL Gup Lraiu@GHSIUL Calewigul HiLbHemerdmen ailend @

3. FTHHaIHHIH0 Oauliuplensy, QFeve] (aumwCeueler SIPSHHID) OLTHEHH HETENLD D6THHE0
aaile CFevaTdGF CFHBIaHmer el LFCFTHme @aIOleUTINSI6 (LP6VLD F(HEHHLOTH

allend@Hs.

4. F1EHIHHMS DHBFHGD SMFeniseTer GeuliLpensw, OFBe), CUeMHEd Heeny, LansHEHE
apFweauBpsler OFsveuToHSemer alleufdhas.
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ueuCaxpiey elemebsEndaTear  allenL g6l

1-4 6-2 11-3
2-2 7-5 12 -1
3-2 8-3 13-3
4-2 9-5 14 -3
5-3 10-3 15-4

L Borauend llarmdsEhbsTar  aflenL &6l

i T BHaIHID —_A{A}
2 o = A
. . . 1A{B}
afFHD = ——
L FHTéEaaisd A
Il FH1HEHIHID. =M
At

_ -A{4) _1A{B) A{4B)
s A 2 A A

v. A @& QFpfleled gBuUBD Geme] =0.05moldm™

0.05mol dm™
50s
=0.001moldm™s™"

L BHTHSAIHID. =

vi B @6 Gspaled gmnuBd Gempe =0.1moldm™

0.1moldm™
50s

=0.002moldm s

S HTHESIHLD. =

0.05moldm™
50s

=0.001moldm>s™"

vii. AB, gBuBl Gempe| =

viil. @6 clpeoldTd DievEG CBIHHe0 HemL HGHID aleneney LBHID HTHHAIHHHE  Dl6N6)
sTeTLsUBenB  DiNsluleomid. BFeV(HHSH MBHOBHTIH6 BeUTLIHMHE H6wildSH60TLD.

2. L UeOLIQIPeBSH HTHHOTESe0 HTHH allenenalrd TBID alHHmBLl LdhHa1emere|H6l
SILBISEOTHL LIQ(LpenBuled &I (Hb.
i sredullesr @mg almena] 6ehdTsh GUIHID  HTHHEO LIQLPBHETED 2 (HeUTESHLID
allenerey.
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. OgaTs HOLOUBID Lig(penys
V. @& cpevld HTEHBHMHD HHRSIGTEN Lig(LpenBenil ETBISTERT6VTD. B)dHmerd
&L BLUBSHSHIUSHECLPEVD MBHOBHTIHN60 Ee0TLILEL L (LpIQuLb.
v. * CLPeLBHInBIH6N 6T GLOTHINSH
* cPeLSHIMIHeT o flul HengCameiserilsyd GLOTHIENSHMUIML H6L.
GLoTHIMB WL WD LpevdHanBIBeT geauBgFshdlullener alehdlullmdhae.

sk

Vi oadhdsefller GFe0aITHE).

0.1 mol dm? NaOH 5cm?

& v
5em’ - < MnO, g6 0.5g
H,0, 10cm’

NaOH, MnO, gyaluien @i’ @oruiseisd @iiflser allmyeuts GeouafGuipid.

3. % Geuiupleney IFFFHSHDCUTH cpevddmmIselen QuIbsEF FHFH DHBFHESLD.
BzeCurg Curgims DIHEfHGD. Cavld HToEsFsHmw alehd!, fLPeOHFBBILI
LNevteord  ©18)Hifl& @G LD.

Capllemey  SIFBFHGWD GuTH  (Pevd FnBIBEHEEG @l ullevrer Grgimas
DIH B HGLD.

OlvG Hewlaler GCoBuriiyl ugliuene] SHFféds gBUBLD Gomghienaserer
SIeYID DIHBHF HGLD.

oG (PeULOTS HTHHHMT JauBFHSH (&HemBeUamL U|LD.

o g S WBBEUTSH)
F53)

ombhad o e6TenCGUTH

B BB 6IT

alleneredeiT
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oG 13 - saiell GCaIGUTHL.  UweaTLITH
ueBaxie elenrd el
1. Qamed (WenBauHILGHHL GCLoeTELIT(HOETTEIBTEIS
1. Openofficewriter 2. Windows 7 3. Excel 2010 4. Internet Explorer
5. Macromedia Flash.
2. MS-Word @60 yadw Bamiiy @eienpll GuBieusBaTer aulf;

1. File>Tab 2. File>New
3. File>Open 4. File>Save As
5. Edit>Past
3. Gamed (WBPLILGHH OaTeLTHoaTamsed GFlldspyuing GHTL aums
1. .doc 2. html 3. .odt 4. exe 5. atf
4. Qeu(heusB&L LWeUGSSILUGL GBeudF gmal wrg?
L ctrl+C 2. ctrl+X 3. ctrl+V 4. ctrl+F 5. ctrl +P

5. QFmev (WemmauflILBGHH0 OaTOUTHOeTas0 ctrl +z o LGwnTalILGHSHIMIGS
1. wnBxheIGIoTaIeNBeS SO ILIHBEHTGLD.
2. 616L6VTOUBENBUILD OFHIf6QFUIIHBHTGLD.
3. Z I HMSHDH H(HEWLD [HIBLOTEHESSHBSHTGLD.
4. gmuy LeargsasBastgd (Undo)
5. @y (WaTFusBaTEGL (Redo)
6. GeusBouml 6UMB HLEOUGTRIGHMET 2 (HAUTHGUSHBGSL LWSLBHHSHHEIQUI OLOGTOILIT(HETTeIG
. alflsmer  QoeTOUT(HeT
2. QeTELIm(meT
3. Gauiueni(penmenLd GILDGITGILIT(HEIT
4. 37160 (WPSTEMLD GLOGTOILIT(HENT
5 Qamed (WeBUHILIGHHE0 OILDTEILIT(HEIT
7. SieuenOoTeisdielien LML LUbHHHe0 BL &I, auevg dul Benih @rmibemenud (Margin)
CrINLGSHSHIUSBSGL LWeTUGSSILGL SLL06T 61517

[

1. Align Left 2. Align Right
3. Align Center 4. Align Justify
5. Align Top

8. &G syuulL wrHflwrerg.

¢ TerazzoTile

* Terazzo Marble
* Terazzo Chipe
* Terazzo Floors

Be0ssIOL B OFuIWIILIL (BeT6gl.

Bullets (gemihos@Biaen) S hF QFuiwliLl (BeTeng).

Center GriuUBHDEH GFUIWLILILL BeiTen).

Left GpLuGHSHEH GEuILlILL BeTeng.

8 @ewewiiyF (Hyperlink) Qauiwiiiun BHeeng).

9. uBbHwrerplev, (Heomd aufl Haly egemerl euflHeT USBHHE BB LSHHHV(HHSDI
OFTLmEIS Geuswigul B HmHS ST_(HeusBESL LW6TLIHeIS.
1. First Line Indent 2. Hanging Indent 3. Left Indent
4. Right Indent 5. Tab Selecter

“oR W e
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10. GuwBsv aflearm 8 @60 LWSLIHSHHUILL (Beiten CHTL(H 6UMB
1. Page Boader 2. Paragraph Boader
3. Text Boader 4. Inside Boader
5. Outside Boader
1. UL HHIHEG GuwBsouwb S WTHATD CFTBH6T SewuTy CFWISBETE LTINS SasLILL
Gouemnigur Wrap style e1gy

1. Square 2. Tight 3. Through
4. Top and Bottom 5. Behind Text
12. @ewi® eufldenenuld cLp&iImI BIFeoHenenu|d CETemiL I L 6UeneRTOUITETens 2 (TheUTdhE6eUSHBEF
CFuIwLIBeuemToUIZI
1. Table> Insert Table 2. Edit>Table
3. Boarder & Shading 4. Format>Table

5. Table > Insert > Column
13. 2 _(HuTHSLILL L. SIU L aumenidGll LHSTH alflengounaienpd Fm@&asB&Hs OFuiwGaiemiguig)
1. Table> Insert > Column 2. Insert > Table Properties
3. Format>Table Boarder 4. Table>Number of Row
5. Table> Insert> Row
14. o1 L suenewtulell DIBHHBHBHIGNT B H6UMIBMET G(hH HEVLDTH LOTBBIISHBE
1. BeumIE6eT ByemienLujld OFHfleyCauig Split Qauiwl LweTBHLD
2. HoVmIB6T @rewienLujld OFHFfleyauig Merge Gauiwl uUweTUGLD
3. BeVEIG6T @rewiewl Wb G fle6suig Shade Gauiwil vweTLHD
4. BevmideT @yewiewlujd  OflaQFuig Delete Gauiwll uwesTLIGLD
5. H6URIB6T @yewienl Uil O fleyGsuis Border Gauiwil uwesLIGLD
15. 2 (HeumdhalUl L HYHooTearens, DFFL (peten] DIFsH (WPSISTL Fenwil GupId el
1. Print Preview eipsold
2. Ctrl+P 9ipdaieusHer cpsold
3. Zoom &l Lenenienwl Whole Page siavis Gaifley0Fuighed cpeuld
4. View > web page 0Oxflaj0auisHen cpsoLb.
5. Page setup > Print Preview cpeulb.
16. ussowramer LT @b (Margine) o (heundbaLliLBeaug
1. Tools > Page setup eipsold
2. Edit > Margin ewpeold
3. File >Page setup cwpeuid
4. View >Margin eLpeold
5. Insert> Margin ¢ewpeold
17 Gamed  (WedBauPlILBHHe0  CoaTOUTHEETTEINSIe0  6T(1DHHIHHMETS  &H(HENLOUITE G 6 HBELD
(WGBS CUSTEGHUSIBGSGD LWSTUGSSHID SBISEG UHH6T 6Ten6u?
L Ctrl+1 e Ctrl+[ 2_1b 2. Ctrl+ X 2.1b Ctrl+] 2_1d
3. Ctrl+Z o 1o Ctrl+A o 1b 4. Ctrl +B 2_1b Ctrl+] 2_1b
5. Ctrl +C o21b Ctrl +V 2 b
18. GFme0  (WenpeufiliILBSHH60 Gosioummeied Ueteumd 6beHd @PuWiG umLsHmg  (Text)
LUbBSHHe HHUTD CHILILGSHSHBHTHL (Aligning) LwesLIBLD?
1. 2 3. 4. 5. @euBmIeT 61816)LD6V6V
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19.

20.

21.

22.

23.

24.

25.

Gamed (empaulPlILheHHe0 GeTeurmefevieren  LLemeneuls (Icon) LweuGHSH LeTeumHd
IHMeF  CFUILIGUTLD

augeieniolienLl (Formatting) e & 360.

HHHeodei (Tab) e wimemOL 6v.

Q6MMHAHIGTENT  GUIQEURIHEEINTL  LITTHSH60.

upbHsemen Goupre@Gd G misemend ST FUILIBHEGHH60.

BLogVI6iTe  GIHIALDGITMI.

@&rra) (WemBaPLILIGSHH GCoeTeurmOeTeamled Lsuw Seuem6oramiener (New Document)
OaTLBIS (paie] UWSILGSHHW GuIbGHauNsF Frald (Shortcut Key) Ggiwmemd wimgy?

L. Ctrl+D 2. Ctrl+W 3. Cul+N

4. Cul+M 5. Ctrl+O

LA W

Q5Ted  WOBAAILGSHeed E=

A

aaitb uLeym (Icon) NeTeumd 61HmHTHL

LWSTLGSSLILBLD.?

GTBHHSMI UL 1QuIGe0TeTenB  DIe06VSHI B6vHSL UL I9uWleorerens o L LBEHSH60.

LbSHOwmealers o Lubd o 61 Hemepd (Indent) I L HwsHd GHMBHH60 / Gl (HH60

LISSOITE6T @Ihibanend (Margin) gnl 196 &mB&3He0.

UhH QUITETSET 61(DHHIHHENET Dl6Tene LOTBBISH60.

UbHBEHHGH LG B Geuaiemuwid GHmBSHHe0 / Fnl (HFH60.

@&Frrm) wepauAlILBEHH0 CwaTeummGentamied Ctrl + X wppid Ctrl +V sydluieneu (penmGu

LesTau(meuateuBmIeT eTauBMISSTHL LWTLIBHSHSLILIG S Tmse01?

1. Qe (BousB&GHD L (HeuSHB@SLD.

2. UpdosweusB@h QU BHeusBELb.

3. Oxfle QFUISUBGD 6L HouSBESLD.

4. HeMehFWILGSHSHOD QU BHAUSHBSLD.

5. UpaoswugsB@d O0sfley0FuieusB@Lb.

Qamed (LpedBUILILIHHH60 CLoeToILIM(HemeTs GdTemih Huimfldbslil (heten Letter etenid CamiienLig

Hmbal DiHmel uFHE Gauis Leern Letter-Edited eteng Ga1fsbaGaucmngueiiengl. SHBsms

aNpalIuBGSHs Ceuamtiouigl LisTaumeueTeuBmIen 61gl7?

1. File>Save 2. File>Saveas.. 3. Ctrl+S

4. Ctrl+A 5. Ctrl+S+A

Qamed  (eBaPILILHSHHE0 OLOTEUTHOEMTENEL LIWETLGL DI L 6Uenenidel  OGTLLITeT

SAUBTE SOl

L ol Lameanuiear @upisHsF FBpenpuledmbal H5HHF (Tab) sTalem DILSHHIUHET (LP6OLD
ydw suflowremlenend G&e&HeuriD.

2. 2 LUBSHHW CUBIOTEHISET OFHTLIUTS HenlhHe0smend QFUISBETHE Ghd S THISM6NL
LWIGSTL(H & &HEVITLD.

3. ubBd, HIeuHe, auflengsel. FBmenpasT Spblweumnler Siene] CeumpIBLOTEI (LPBHBILPILSTS
Sl L euenentuilest Sleenel GIUIQUITS LOTBMB  (LPIQUITG.

4. flev FBpeOBEHEM6T @NSlenenIILSBG (Merge) Fippevpaanent LflLsBE (Split) eugd)
2 oy

5. UAHsTall LUbg miysdsemenud auflengsemenud GFidase0mid

Qamed  (WempaPIlILGHH0 OaTGUTHOeTTEISeHHe WTCHeID WIBBL  Gauiwiiu’ L

FHHIIUSHH60 SiFHemen BHeGHaudBatd (Undo) Bemerl LWSTLUGSHHIUSBSTON  (&GHBISEGINF

grelF Gojwmend wrg?

1. Ctl+X 2. Ctrl+Y 3. Ctrl+Z

4. Ctrl+W 5. Ctrl+C

LA W
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26.

27.

28.

29.

30.

CFmed (pemmBeufliLBSHHe0 GLosOLmBOeTTaMIed o el (Help) OQuplousBaTal LUSLBSHSLILIBLD
Cwmpu@® gmel wrg?

1. Fl 2. F2 3. F8 4. F10 5. F5

Qamed (WemBadlLBHSe0 GaeuTmeeamied H,O aaims 2 (LGSSHIISBHTE Ll6almLd
61HEmE0TL]  LILIGOTLI(B&HSHGVMLD.

1. Superscript 2. Subscript 3. Function

4. Wordwrap 5. SmallCap

Gamed (eBaAILBGHH CaTOUT(HGeTTENs0 2 6iTen LlaTaumd HHHdemer (Tab) sfluimer
PUBIGPemBUTed aubeUSI 617

LiJdL.L

alevgl HHHev (Right Tab), BL & HHH6L (Left Tab), emwows HHHev (Center Tab), s&108
$HHH6L (Decimal Tab)

2. BLE 55560, VG HHHEL, MIUS HSHHEV, HFIWH HHBH6V

3 BLEl 35360, VGl HHH, HFIH HHH60 , MOWH HHBH60
4

5

—_

LB HSH60, BB HHH, HFISH HHHE0 , DIDWS H5HH60

AU HBHHE, HFIH HSHH0, MOWS S5DHH0, BL &I HSHH6V
CrIwasll ufle»FownapIsd @ 051G  alaweniiusTiamer SmPLILSBHTH, G
wrFHfluiled SEMWHH HYHBIEMeNS HUTeU0 ailill  Couemriguleendl. & el efluiled
BxuidbalLL Beiten  allewieniliugmflaaier GQuwiy, waeafl, CoBIpsll UFl oFhE aHMBHT
Gouemrigws Cryd P PSBIGOETEE CoupiLl L FHraysamen o I LBHSH BHYHHIBHM6NS
SWIlILSBSTS CFT60 (POBPILILIGHH0 GLoaTOUTHefled SiLmidujeien alGFL eusd 61g1?

1. Mail creater 2. Mailing 3. Mail Merge
4. Merge Mail 5. email
LevTeu(hHeUeTaIBemBE H6)60T D,

A. MS-Excel

B. MS-Word

C. Word Perfects
BaubmieT Gamed (WedBUILILIGHH0 GoaTOLTheT/Gumrmetsest (Word Processing software)
elemad / 61g)?
L. A wrsaHyb 2. A,Buorgdyb 3. B,C wrgayn
4. B wrggyn 5. Gevielienn  616060MLD

31. Gamed  (pedBAUIIILBHH6L  GeTELMTHGEEMTEINSIEL  SHLEUETOILOTHINSED  6T1606VTLI  LIdEMmISH6TeVID

32.

SDILGHUTID 2 Fmiseng Guweny B GeauswngujeaTenoHelal DIHBHTHL LIWGTLIHSHS Couemrgul
UGS,

L opuurib (Foottext) 2. opsHsens@niiy (Footer) 3. ongs@miiy (Foot Note)

4. semeoliy (Header) 5. GLoaIETETeNal  6TENAIUILDGVGV.

QaFmed (WenBULAILILIHHH0 GCLOGTOLIM(HET SLeeTOLTEMNeL algaGiTaETmBSF CFuls o 1 GarGuw
sipmenr  Undo Qauig smlLeomd. o685 sauisdled Sigmen end QFUleuSBHTHL
LWSTLGS SIS LTeTalmeueteuBmIen 61g)?

1. Ul 2. ) 3. # 4. & 5 >

il aflomraien, s GBTSLL 183



Csmpblen LaiiueyEsrer allehebrerd - &.6LT.S. (2_wij &)

33.

34.

35.

36.

37.

38.

30.

QFmTeL (LPemBEULAILIBSHSH GLoaTOLITHETaMIy Henad(padHama (Orientation) LOTBRIEUSHEDT LOGOLD.

1. USSSHIGT DIeTEn6 LOTMBBEVTLD.

2. UTLID SIMUD SHenFemul LOTMBB6OTLD.

3. ubssh Hmgew Landscape ousGeur Portrait ousGeur omBBeOTLD.

4. uBHETESET @ elevemevdemen (Margins) LOTBBeEUTLD.

5. UBBSMBHH CHMULITOT DIET6) LITenDDHE SLPBBEVTLD.

C&Fme0 (PeMBaPILIGSHH0 CLoeToLIMHeT SyeuemGomasier LT SHmsbsdh (Text) CsflaybauigHen

O TLjunet Fflwmet Byl 6157

1. Alt+A gmald GaFomend cpeold (P SeITHMBHUID @GTUIQUITES CHFa] QFUILIEOTLD.

2. upBFHOwTersled (peitanTed &L lgent (Mouse) @@ruiQuine (peiiml SHLMeUSH6T DI(DSHHIUSHTE0
(Triple Click) upgenwid Qe GFuiuievmiD.

3. Ctrl smalujLer &l pedul SIPSHSIUSHET (WPeVlD Q(H UFaTHmBHdH 05 e|ClFuILIeOTLD.

4. @ SObdSHHe0 FHewevarly Cursor g eeudhd BB @rHHeo Ctrl Frallu e
alpemw (Mouse) SISHHIUBHET (LPeOldD QH UTEHBWSHMBHSH O\FHfleyGguiuieomLd.

5. Select aremid s Lenenm (Command) cpeold Sipemend GFUILIEUTLD.

UhHQUITETSeN (W&HeoTaudl 61(HMBHL QUSTHH S ST (HUSBHTH OFTEL (LPPBEULILILIHEFH60

QuoaiTEUT(HEN60 SHTeTILBD S Lene  WITgI?

Gaui oy (Word ART)

Gegm1 Gsl1 (Drop Cap)

urLll Guig (Text Box)

apHHIH Sleey (Font Size)

RSHmBL QUfBTassy (Maximize)

@&rrso wepaflliuGsHHeo CQuarlurmbenTaienpll UwWaTUhSHSHH SWTHHSULL @

AL HTHH 60 6T6060TL LibBHISTID Goed @IHaled LITLSHH6 OQUUIBLD S @FHdHe0

Ubsd BDeVSHBPD B LU (Beitenerl. SHMBHTHL LWSTLGSHILILIBGISH 61517

VoA W

1. Top & Bottom Margine

2. Head Note & Foot Note

3. Header & Footer

4. Top Section & Bottom Section .
5. Print Note

Qamed (WeBLILILGHHED GLETEUTHGETTEIIE0 2 66N @(h LGS LleTalheusieuimien 61gi?
1. QLSS0 eUenTLL GLOT6TenmL L& SHSH60.
2. SUEITHH0 DI L ITOUITETEnBL L& 3H60.
3. SewFeay Ll LU LLGWT6ens 2 (HeUTdhdHe0.
4. GeusuBoum HreyBenens B&FHHe0.
5. SLeuamIsHHe0 UL OoTerenss Caifgdaev.
Game0  (WBPIILGHB GaTeuTmeenTamsled  Mail Merge @emend QFwBUGBSHBHSH
Capemauwranenel  LieaubeeieuBmlen 61gl? / elemeu?

A. YysTer SLeuemILD.

B. syssmall Gupiueufler alleuymiser.

C. eiienehaed (psHaeuf]
1. Awl(B. 2. A,Bio_(Bib. 3. A,C ol @pib.
4. C 1o (BLb. 5. Gmuly 61606VTLD
Gamed (WemBeuflILIBGHSH0 OLOGTOILT(HOeTTEINNE SyaleGomaslen e1peHHF Ffumilenws
(Spelling check) GawpBLLF QFuiagBasTE LWETLGSSLILGL QFwm el (Function key) 61g1?
L. F5 2. F7 3. F8 4. F10 5. F2
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40. elflsTOenmaimles FBmenpoTanied LleTauhld F&UTL ML L&GHHIbGUTEH TRUE elelsh
ST (LD FLoeTUT(H  LleiTau(hHeuesTeuBmIeT 617
1. =NOT(6>2) 2. =NOT("A">"B")
3. =AND(6=6,"A">"B") 4. =OR(6=7,"A">"B")
5. =AND(6=7,"A">"B")
41. S8 FHILUL (BeiTen X, Y, Z P HHdsdH Carensuseie GUBIGLBIHET (LpewBGW
x: =And(5<>4,"B">"A")
y: =Not(OR(9<2,10>9))
z : =And(9<>8, Not(6>7))
1. True, False, True 2. True, True, True
3. True, True, False 4. False, False, True
5. False, False, False
42. alfigmer GeToummGentemsed FBmenpewrenslsy (Cell) Ugesl BHelten FmjLGBE 2 SHTT6wID
LevTeu(heueasTeuBmIeT 61&17
1. =A3+BIl 2. =A1+B3*A10 3. =Count(A1l:A5)
4. SUM(AS5:A10) 5. =45+60
43. eunuwitun@® (Formula) , amify (Function), ueniigsmen (Worksheet) sydluien 1Nemoumd  6bsLl
ueleFu1 QLoaTOUT(HeMed SmemTiILIBLD.?
Q&me0 (pedBAUAILIBHH6L GILOGTEILIT(HEIT.
allflgmeT  QLoaTOILIT(HENT
olefdma GoateuTmeT (Presentation Software)
FHraShHen (psTemo GaTouTmeit. (Databass Managment System Software)
auemgailwied Gerurmet (Graphic Software)
44. @l SHHeo sTenILB CouensvdhTeriicy o eiten elemigefen Fymaill GumioTend F1 Sbmensulenier

SR SRR

BbaugBarsll LwWaLbGSS wiwrd iy (Function) Lereumeusteummier e1gi?

|4l ale|clo|e]F
1| 25| 28] 29| :1] 23
2
3

=(A1+B1+CI+DI+El)/5
=SUM(ATL:EL)/5
=AVERAGE(A1:E1)*1/5
=AVERAGE(AIL:E])
5. =SUM(AIL:E1)*0.2
45. alflgmer GLeTOUT(HeT GGHTLJuTeT LleTou(HD FBBISHEH6eNT 2 uTenLOULITEISH 6157

N

1. FBBe»BuUiedT LITLMIG6T aUeOLTEHa|D GUNIOTEMIGSEHD euTUILILIT(BaEHD (Formula) @)L om&eb
CrIluGsHHILGLD.

2. SBBenBOWTaSle LML MiG6T @)L TS|, OLBIOTEIMIGEHD UTUINUTHSEHD  6U6LDTH6LD
CrIluGsHHILGLD.

3. FBBe»BOWTESIET LUTLRISEHD auTUILILTHSEHD G THAD OLIBILDTEIHIGET 66VLDTSHLD,
CrIluGsHHILGLD.

4. HBBenBOWITEINSET LITLMIS6T IeVTHAD, OLBIOTRIRISEHD GHHIHIGEHD EL LDTH6LD
CrIluGsHHILGLD.

5. FippeorpOwmearfler UTLMRI&SEHD QUBILTEIRI&SEHL  uTUWINUTHSEHD  6U60LDTHE|LD
CrIluGsHHILGLD.
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46.

47.

48.

49.

50.

51.

SIUUL (BelTedr  LIenflHSHTOeMTENS60  LIGwTL M6  &leveui et 2 - 5 c
ngau S kit p yfS k;A,B Bycosefiled gy Beiterer. 1 |Name |Price Discount
2
3
il

oliuewiLmiseflear  sfleyF gpaisd Cl12 FAppenpuied ltermn-01 2500
ltern-02 3000

Item-03 2750

STUUL BeTengl. SHrevealll LWaTUGSHD, (PH6EOTLD
LeRTL SHBGSF W BLfleneuds Hemlshdl DISHT CLP6VLD 6Jeneal
LIGwTL_Mibehs&H T sifemeud STeanilsBaTs C2 Fibpensuied

2 Lupsds Geuswngouws eumwitium® e1g? 12 |Dis.Rate 5%
1. =B2*B12 2. =$B§2 * #B$12

3. =B2*$B12 4. =B2 *B§12

5. =B$2 * B§12

&6 sy (eiten A, B, C eydlweubmien alflsme Goaitummolemmensled LweBh FBpens
(Cell Address) (pseuifl e1g / (papeuflser sleneu?

A. $A2$

B. $A$2

C. §A2
1. Awl @ 2. Bl (Bib 3. C L (b
4. B,C ol (b 5. Gumaamlus etebeuTD Fifl

alflgme GostoLmmGenmeanisd A2  FBmenmuilevieen GLIBILTEISHMS HIBBISE HIBBLOLISTS
o wWiisaeusBEg B2 dbpenpuled 6rwpaGousmigul @GHSHID Lo heuateuBpien 61gi?

L. =A2*3/2 2. =A2+A2%1/2 3. =A2*1.5

4. =A2*150% 5. =(A2*A2)/2

alleh@hTI! LML HHIHSTH DeWIgMIF1 LFL enFuied mewieuJsen Gumm Leelsemen alliflgmei
CaOUTHefed LGS GHmmphd ULFD 35 Lsafsemen QuUBB wremeujser Pass’ eemeyb
gemel memiaufser ‘Fail” eteneyd QuUB e1HTUTTHSILGH GBS DlslaiflEHeaied (LPHeOTaUH
rewteueienr Ljeell B2 fmmenpulled o etenBGuig olevevg GumpICGuBens C2 FBmenmuied
CUBIUEBHTE 61105 Ceuemtgul GSHHTD LlaTeumheuaiouBBIeT 61517

1. =IF(B2>35,"Pass","Faill")

2. =IF(B2<35, "Fail","Pass")

3. =IF(B2<=35,"Fail","Pass")

4. =IF(B2>=35,"Fail","Pass")

5. =IF(B2<>35,"Pass","Fail")

allflamer  GQuearGumrmGenmarpled yslw Beuemeolt Ussa0wnaens (New WorkBook)
OHTLRIGuSHBETH LWaUGSSILUGLD GuIbGauNF Fral (Shortcut Key) e1g1?

1. Cul+D 2. Ctrl+W 3. Ctrl+N
4. Ctrl+M 5. Ctrl +O
SyLuC Beiten alflgrefled o siten LsiTelseailer gl hdhosTens A7 FBmenmuied | 4 g
QuEIuEBSTHL LWRTLBGSSLILL Geusmnigul &L 61?7 1| marks
1. =Total (A2:A6) 5 s
2. =Add(A2:A6) 5 -
3. =SUM (A2:A6) p oc
4. =Count(A2:A6) - -
5. =Plus(A2:A6)
& 7
-
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52.

BGBev alerm 51 @60 syiulL alflsreflso A9 dBpenpuisd = Count (A1:A8) eten sT(LpSHIISHTEO
FLdbGD OupIGuB  wrgl?
1. 335 2. 8 3. 6 4. 5 5. 9

53. A9 Fpmenpuisd =CountA (A1:A8) eten e1(p&HIUSTEL SeMLSGHWD GUBIGUMD wiTg?

54.

55.

56.

57, |

58.

59

1. 335 2. 8 3. 6 4. 5 5. 9
LNeTeU(HLD FnMBmIH BT H6)60TDHEHD.
A. QIYaIBIHMmET SIeNLDSHEVTLD
B. suenyLsementl L@ &3HeoTid
C. ol Laumeanidmell L&GHFH DauBBIb@GL OUBIDTEIRIST O HTLJUTET 6wl S H6e0H61
EFuIwevTLD
D. afigBurs Gamiysenents (Video File) uglliyg Gauiuieomib.
Beoupmien alflmel GaTOLTHGeTTENSleL o 6o Ul 61517 / Q&6 eTeneu?
1. Awl @ 2. A, Bl (b 3. AB, C ol @w
4. A,B,D @G 5. GugvleiTer 6T60LGLMID &
Oafley QUL ¢ aiFHled o sitenn slawidaien WSS Fpu GUBIOTETHMSLI CLBICISHBHTSH
alflgmer GeaTGummeTsefled Syl Beten &rjL (Function) erg?
1. =Mini() 2. =Min() 3. =Small ()
4. =Lowest () 5. =Minimum ()
alflaren gemiled BirGeomemid (Column) HenyGwnepid (Row) Bent Gau’ Heugter CHTaIBIaIZ]
LevTeu(heuesTeuBmIeT 61517

1. dmmenm (Cell) 2. uewidhamer (Worksheet) 3. Geuemevll LisHad (Workbook)
4. 9l Leuenewt (Table) 5. euemyL] (Chart)
A B C
1 4 6

5

3

Cl fppenpulev=AS$1 *Bl yasaw Uderei oipmer C2 dppenpuied Liys Qauisugsted C2
FBpenpuied ST LUUBLD CUBIOTEND wirg)?

1. 24 2. 35 3. 28 4. 30 5. 20
Uelieud FBmens (pHeufldenend H([HBHIsb.
A. $F$7
B. $F7
C. F§7
D. F7
BaupmieT alflame OweroLmmeTseier fABmens (WoHeufl / (poeufleen eTeneu?
L. Awl @ 2. C,D o _(pib 3. D wl (b
4. A,D ol (b 5. @ogielTer 6T606VTID  Ffl.

QUH UTLFTemeuuled &.0Um.g (2 _WIHT) LOTemTeUTH6T LML HHIMBHmensd O\Hfla|oFuigierern
alpsms alflaroenmmeamiied euemyuLLomss (Chart) &mlly eueowd SHeLalll LiewioemerhE
Sl Galemrgueiengl.

ubd Biyed euemguL b (Column Chart)

il L auenguL b (Pie Chart)

Gam (B euenyuLtb. (Line Chart)

flaped suemyUL LD (Scatter Chart)

GomBLIg  6T6L6VTEUMBEMNBUID  LILIGTLIH &HSHE0TLD.

SANE R S
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60. sl (Beiten alfisreafsd A2 Fipenpuisy =MAX(A1:F1) AdkBiliclipduEdiedicilita
6T&0  GI(DBIUSHT60 HewLSH@GHD GuMIDg wimg)? 1 70| 65| 80| 66| 77| 80
1. 2 2. 80 3. 65
4. 70 5. 66

6l. @bl uaissreier B2 dnmenpuilsd = (A1-B1)/A2 + Bl een s1pgieugmed aulan
FeLdb@Gb GumGuml wrg? 1 ss| 25

1. 1 2. 6 3. 75 4, 25 2 5

5. 31

62. alfiTel GloeToLMmGemmemied Fimens (pHeuflenwt auphid GBS Fipempaaiamien EruiguITsL
yCaudlliugmansll LWSTLGSHSHSIgul Frel 61gI?
1. Fl 2. F2 3. F5 4. F7 5. F8

63. BGaumevdhaTGenmersied Al, Bl, Cl gudluw Fpmenpseisd (pewmGui Lisieumd eumuiiim®aeit

92 _GIT6NL_&BLILIL (H6IT6TT60.

=2<>1
=NOT (2> 3)
— "A" > "B"
GumLy fnpmBseneT True aaumssd ST (G FBmens 6151/ FBBenBEH6T cTeneu?
1. BI (B 2. Cl Ll 3. Al,Bl ol (b
4. B1,Cl w’(w 5. A1,B1,C1 ereveomd &ifl

64. UMISHHTEMTEINED LiGHSHSHLILIL BeiTen Llemaumbd euruiinGasener False stend &ml Beougl 61817
1. =ANDQ2+1<>2+2, 1+3<=4)
2. =1.5<>3/2
3. =OR(2+1=3,5>7)
4. =NOT(2+3>4+3)
5. =25>10
65. UsaieumeussieuBmien alflsmel  GoetoLm(meTdemen LOTHSHIFD OBTemiL gl 61517
1. Lotus 123,Access, Excell, Open Office Calc

2. Lotus 123, Excell, Open Office Calc, Oracal

3. Excell, Open Office Calc, Oracal, VisiCalc

4. Lotus 123, Excell, Open Office Calc, VisiCalc

5. Lotus 123, Excell, Oracal, Visi Calc

ueoCaxia| eflenL el

1-1 11-4  21-2  31-2 41-1 51-3 61-5
2-2 12-1  22-1 32-1 42-3 52-4 62-3
3-5 13-5  23-2  33-3 43-2 53-3 63-3
4-2 14-2 24-3  34-4 44-3 54-3 64-2
5-4 15-1  25-3  35-2 45-2 55-2 654
6-5 16-3  26-1 36-3 46-4 56-1
7-4 17-4  27-2  37-3 47-4 57-3
8-2 18-4 28-2 38-2 48-5 58-5
9-2 19-43 29-3 39-2 49-2 59-1
10-2  20-3 30-3 40-2 50-3 60-2
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VG - 14 Gewewiwi(pd OCSHTLFUTL QID
ueBaxie] eflermd sel

. BB 2 _6iten FBBISDHaN0 DMeLSMSL LUBBIW SHeUBTT FmByl 6157

1. &3 wWihbGD 2 flHHemL UFHe06v.

2. We0 Bl erd eraiiU(hEBGF 2 FlHBHImL WSTGLD.

3. @60 QHWPSLILGSHSLILLL S HUIUTH B606m60

4. B ol aUmeLH6IT6IT EIEMEUIGHLOLILITELD

5. @3BbhaH CuUBLILBL HHeucHeT Ldsah FUTaIHId DFS BOUSS SETEMLOWID
O\BITEITL_6M6)UIGOGV.

. OmeniwF Creneuuienet aIRIGD HBIURTOTEIBI TICLWT CETewi(H SIENDSHSLILIBHLD?

1. Server 2. Client 3. ISP 4. Teleshop 5. Router

. http://www.doenets.lk e16iLig) Ll6ToUHD THBHTET 2 HTTERIOTEHID?

BFemauwlsld (a server)

Fymenr ewenr SpUILmism g (Uniform Resource Locator)

AIMELWIMIOLIL] &N DiemIbe0 GBl(wemm (access code of a network)

BnleuenGioree Waiolechdsv (pseaufl (an email address of an organization)

oIFsMmL GuBp Cremeuwsd (Proxy server)

. Bementwid G TLTUTeT SCLOWETEN FnBBISHM6TS H66T BB

A- @emtSSIL 6T OHTLTULBUSBEG e6lbeunm seniald@d 1P semiub  sHellhaieuiomen
waaufl Owmety GxHemeu

B- www ereiu(eug Qevdareiuied oiaienmiseiler Calisbsamend OSTemL STEGLD.

C- OGS DITL TS SHIEIBDHInIQU!  SHLEOUGITLD 6UeMEVLILISGHGIOTEIBTGLD.

Gogieien  amBEIbEHeNed Fflwmengl / Fflwmerienel eTenel?

1. A Bupb 2. B uongglyib 3. C orgglyn

4. AB onggly 5. A, B, C udlwiest e16060MD

. UTLgTeney SHewiel Uil GLoTaisled o eitemn @gewi(h  SHewieidamenl LWSLBGSHS Syewi

LoTeuTeUT&61T BT BememtulSHHendhH 60 (aUene0HBLLILIL GH60) LNTCauddbalaimsern. BbsH Byenih

semiefseied Coupulgmebs Geauemrguig) LieTereaheuateuBnIen 6gi?

1. auemeuBioBsumg (Web Browser)

2. waaflser (IP Addresses)

3. @oeniwl Bgemeu aupmIGH]T. (Internet Service Provider)

4. uewiGFwed (Wemwmento (Operating System)

5. GzLev Gumpl (Search Engine)

. 2 _ouspenmaiwl euemev (World wide web) eraiiueng beiig alend@d FnBml

I. wWWW  eTaild PIBIauendhHTed Bl (pedBlUBGSHHID o eodler sl Guflu  sewflefl
6U6MEVWIEDLOLILIM(GLD.

2. @waTwSHIBSID DiFHevieien BCFeneudsEhdH@GD OBTHHSLILL [BHelTem GUTSHIUTET CUWITTEGLD.

3. BmansHHe0 BevdHFHTenuicd SalemmiEeT CFOSHHI MeUSHGLOL OTEGLD.

4. B HOsTJyuhssiu L (Interlinked) 1Bujewy (Hypertext) Qsmemi, Senewiuishaesr o6 mab
OBHTLILLL Samigl Sauenid OHTEGHWTGLD.

5. @aniad GHDB(LPeBOWITEIBTEGLD

. &Bpaeteneumpiied Fflwimen Weroichdev (Email) (pseufl worgdflenuis GQgfleyGauiuieib.

1. www.galahitiyawacrc@gmail.com

2. galahitiyawacrcgmail@com

3. galahitiyawacrc(@gmailcom

galahitiyawacrc@gmail.com

5. galahitiyawa(@crc-gmail com

ARl A

e
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08. WeTolehFe0 LWETLGSHS HloHb DaiLbCurgl BCC aanib alGFL SIbFHemHLl LITal&E60TLD.
BCC aaugenn alflourdsid,
1. Build Computer Copy 2. Blind Carbon Copy
3. Binary Computer Code 4. Basic Character Copy
5. Binary copy code.
09.2_eusenmallw eumeouiled o eaTen HEBaucLEHmeN DDGUSBGH, URL eaepid usd
urelsaliL@Galeamg. U RL aeriu@eug)
1. Universal Resource Location
2. Universal Resource Locater
3. Uniform Resource Locater
4. Unique Resource Location
5. Universal Record Location
10. ‘sc4tech@slt.lk’ etamib eieniehaed (Waeufluien Lwiery Guwenrsd G@mewi gl (User name)
5. sltnet.lk 2.1k 3. sc4tech 4.sltnet 5. scdtech@sltnetl
1. 336160 A (HusufsepsdenLuied Wikipedia sad LIFUsOWIOTRT 6Uen60dH SHeMOT@GHID. &SI
s LU (Beiten Bxemeuseiled Wikipedia ebg Cemeuds@en SILmIGLWD?
1. GpLed Gump (Search Engine)
2. @menildh dmevddenehdwid (Internet Encyclopedia)
3. @emewtit 2 _eomal (Web browser)
4. ewwsHCT Yeenmaam (Micro blogging)
5. Feps aumevdhHenid (Social Network)
12.8Cpujeiter URL sefled GasogiLigumbmal 61317
1. www.moe.gov.lk
2. fip:/ip.funet.fi
3. https://www.google.com
4. technology@nie.lk
5. www.galahitiycrc.sch.lk
13. http://www.doenets.1k eleigl LleTaUHaISTIBBICT 61HBHTERT 2 HTTUTLDTGLD?
1. @emewiwt Gzemeu esupmiGeny (ISP) mmieuensanG
2. @radll HB6UDL H6eNEhdWILD.
3. URL gpsseurf]
4. BpeueTOLOTETSIS  LO6TaTehdFe0 (LBHeUF &)
5. IP waauflaamend, CHgHHmD HmHal
14. pe0151 el 19e06TTen  SHewllelull T BeneniuishHe0 HHeauevdmend GHBD e@heufll b &L L muib
Omdbs Ceuemngul OLOGTOLIMHET SH(ID6TETUBMIST 61 GILDEITOILIT(HEIT?
1. www 2. @emewtwt GoBsurmig 3. BFFHI60 ML GoeTOUm(hHel
4. GxL 06 5. @ewewiulg 6Nl LI IQul6V.
15. @emewuS HrLms  CuopbsTaieniubGld SI@ILSHWUBB  DEnFHe0sMm6eNsH  HalJlLSBEGLI
U b & HFnlgUIF|.
1. (Firewall) ga&miiy 1ged / Fngend
BFFBIT6L S Gereum e (Anti virus Software)
sLayF Gamev (Password)
CaTLymm et supmigl (UPS)
5. 2 empligl B (Folder Lock)

Eall
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16. &1peiTen  FnBBIsbHerie0 Llenpuimeng

1.
2.

5.

BmemTLSHDITL TH waubHHul BFemeusnwill GILIB6OTLD.

eamLgprl  Gummer OsmeteuanaiB@ (Online shopping) Gevewghaled LFGeouddss
BxhemauuNe0enev.

T 1960 (HHHUTCB Hewflell LOBEBILD EMENILISH ML TH  6TLDFHI URIBD  BH6wIdhEH6MeV(HHS!
ueLGaum S LewiEF OFNISHBH0BMETF  OIFUILIGOTLD.

Al lged BpHHUTE SFlemed aupmISILUGLD CFmeusamens OuUBBIS OBTeTUSBG
Bmeanbmd o LGWTH oS (LplguLb.

ODETUSHDITLTH  GHBIHHHAI60 DIGDILILIGOTLD.

17. 10656016hF60  (WHUFOWITEISIe0 eTIBLTHID STewIHHHS GSBIUIB / GBluibBsemmeust

1.

.com 2. Underscane 3. @ 4. :// 5.#

13. @WemTSMSUID 2 _60HeMTalll 6UemeVemLILILD UBBIW WSLIOUTHGHSLOTET FaiBenBsdh \FHfla|0Fuis.

® sUBENTAIW 6UMEL 6TGTLIGI EenemTulddlen LOBBIGILOTH CUWITELD.
BWEMTUILD 6THTLIGHI 2 60HENMTalUl AIEN6ED (LPeULD HeML G @ CFeameuwm@Lb.
® FHEMTAIW UMD 6laTLIGI EenenTbdHler @ GFemeuuim@Lb.

2 cudeNTalUl 66D eTailligl Beneuld GFemeu euUPHIGHGaT T SIGNIDLILTELD.
. 2 _eusenmaillul euemev 6TeTlG Bementuld CFemeuuilest YFIDLILDTELD.

19. £(8Lpu4mm6um@6\) Fflwmen sHeldHgien ealem EHULILBISTLIQUITeIS)

1.

http://www.nie.lk/tech/ 2. http://tech/www.nie.lk

3. www.http://nie.tec.lk/Tech/ 4. fip://tech/www.nie.lk
5. http:/ftp:/www.nielk/tech
20. &CipuyeitemeuBmled Bemewtul 2 eUTaEH6NTe6T

A - Opera

B - Firefox

C - Ubuntu

1. A wrsa b 2. B uorgglyb 3. A, B orggyb
4. B, C wrgglyn 5. A, B, C sseozIb

21. @emeniuld SHeNOLDTRIBIEL E(HHEGID aIMEVLILIGDHRIGMET Sl ILSBESL LWGTLGSHSUILIGIS!
&(LpeitemeummIeT 615517

o

5.

Bemewiul GFbend HLLILY eupd@ (Internet protocol)
auemeuBioBsumg  (Web Browsers)

G101y B omBp GFweno BLliyeupmis (File transfer Protocol)
B@ewewt (Hyperlink)

alemeowentolil ummig (Network Mode)

22.10erenehFe0 LweTum 19aiBumgd CC woppid BCC udlwampbg Weienehaed (Lpaeuflsemert
@Luub. A, B sidu @m puisenseld @6y aeichdamen el Gurgl A ules
Wenteiehgev (paeufl CC wled B uler (wseufl BCC uleuid &L lingest, Spsiteneumnsieo
Fflwmer Byl 61HIGUTGLD.

1.

A OB& Siehge0 S@IILILILLL WD BuiBg 0sflunbsaiain A uiBeg el BeTeremns
B aileur.

B 8n@ oiehaed Siemiiuiiu’ L AulBg 0sfluntseaiain A ulBg el Beenemnd
B onjleury.

BHUBHIGHD DiEhFe0 HewL Sl GUBBMSH EHEUTHLD DINSleUT

. QUHAT LOBBEUHESGHD HeL HHIeTeNendH BHaUHD COFHFHA(HdHS LT L MTaHeIT.

B mHaUHBGID LITHHB6T Henl HHamwenul SlaldHa DiehFelear LoBBIGILOTH L1778 @ meuhEEGLWD
FemLb(@GLD.
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23. &CpwjeiTemeuBplied BMEWIULISHMSD DIEIGHISBSHSH CHMeUWITEn SHIDFLD / HIDFHIGH6T WiTeneu?
A - soflell Hla] FTHIGITEN
B - @mentiu Gzemeu
C - Wetenehgev (pHauifl
D - @emewrua GuoBsumg (Browser)

1. A, B &y8lw ol Bio 2. A, B, C sudlwer 1ol Bid
3. A, B, D gidlwe ol B 4. B, C su8w 1ol Bid
5. Gwevielien SIMETHSHILD

24. semiledienwl LwSLBSS 2 engwuried (Chatting) sievevg @eflsCsmms o ewywm’ G (Video
chatting) QFUISB&HSH CHmaUWITET DIDFID / DIDFRIG6T WITen6?
1. auemev @ewL (&l oI ew  (Network Interface card)

2. auemev GoBeumy  (Web Browser)
3. auemevd &ogT  (Web cam)

4. gpensenl Guwy (Domain name)
5. QurlLLb

25. UTLgTenev Hemilaid gnl HHe0 @h Hewnlleluled(heb@ wremreu] Geummm sewfleluled(ha@EL
LOTENTON(HEG SHOIH Sewieiull e GHTIY 6TedB SIS GBTT. QbHabe CHTLIUTS
Wl QUTHHSHLOTETSHI,

1. @meurpd By @emewiw GBevmgenwits LITOILILIT.
2. BHUBBSGD HHHOEH0H BB Lo6iTeehFe0 (LHHUFH6IT 2 6iTerment.
3. @meurpd @Gy LmMIOFWED (LPENBENLOGMUILT  LILIGHLI(H &I 6313601
4. Qyewi(y HewlalseEprdGh HalbdHalwns @yl [P (pwaeauflser o eferer.
5. BmaumdGld Hbaming geuflar (Firewall) eam nad Gaedev (1piguid.
26. www.nie.lk/grexy/findcourse.php erenib URL (pasaufluiesr eyeisent Guuigmeug (Domain name)
1. nie.lk 2. Ik 3. findcource.php
4. grexy 5. grexy/findcource.php

27. eUem60SHSHETOILOTETENB QTHISTILSBSTW HelldHaieuwrer (unique) QW eleier?
1. IP gpseuif 2. oendentl GQuuwiy (Domine Name)
4. 2 eusenmaiul alene0 (WWW) 4. auem @ msm g (URL)

5. WeiTedlehde0 (LpaHauifl.

28 @ememiwSFHIL a1 CBIgsh OFHTLIUmL W CFmeu SieOITHI
1. 1Ol65TedT(6hF60 2. eipdal cpsv o eyl B (Chatting)

2. Gamiy @ wmmmid (File transfer) 4. uewr L ommmid (Money transfering)

29. omemTal] Q(HEUT BeneRIULISSHITL TS HLOGH! HBB6V [BLOUIGHMBHEHHESHSH CHEMEULITET HB6UEOHMES
GxL o 5B8xmdsbammy. Bemeniul uFdHmwll CuBBIS OHmeTen LleTalheuareuB®IeT &6[HHES
Capemeuwmegl / BHemauuiTerene.

A - Qenewtl Cemau aupmiGHey (ISP)

B - @emewiua GoBsomig

C - Qumpssorer QHTLFUTL60 SHhHal

1. A wrsa b 2. Burggyn 3. Ay Bub
4. Buwp Cub 5. GuBanpiul SIS
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30. uss SemLwmend (Book mark), yhuw ssse0 (New tab), eugeomm (History) Gumeipemeu

ST ILIBLD  QLoaTOUT(HeT 61817

1. Qamev (Wewpaulfiliubshseo (Word processing) 2. alflgmen (Spread sheet)

3. auiuewi (pempento (Operating system) 4. Aewewi BuwBeumg (Web browser)
5. wluglorenr semgeyl L b (3D Animation)

31. Gapdw meval PBieussHHer Qementuld Henomer www.nie.lk ereigled 1k ereres &mlLLILIGaIG)

wrg)?
. SLeTsentl Quugrgd (Domain name)
. @Fenio LI eups@ (Protocol)

1

2

3. Gamiyr Quuprgb (Filename)

4. Gevwl L syeadentl Quugn@b. (Top level Domain)
5

. Gamiy o2 et Quuwigt@b (File folder name)

32. BxpL6eL BLISHHILAT EHBSD QL HewdH UL GLoeteUThHOlenTeaslel 2om 1o el 3leudHBHTHE

Heov GFeoBudlmeaiab fgrievl (Tablet) sawiaisafad o 6o dsliul (heten G mHa Lib

wrgl?
L. GPS 2. SMS 3. Wi-Fi
4. Bluetooth 5. Skype

33. Google Drive, Sky Drive, Dropbox eysluiecupplenmsed eupmisliLGd CFemeu wimg?
L. Beveugonsd O0FHTemevBLF DIMIPLIL] QULDEHIGHSH60
2. B6VeUFIONS LOGITETEHF6D HEMTSHGHBET 6ULDMIEG)FH60
3. @alsB8xmmmm (Video) wmpml (B augd eulpmIE&He60.
4. Gamiysemend HeMehFAWILBHSHID UFH 6ULDHIGSH60.
5. @eauFIoTs BenentssHenmismen (Web site) BLSHHF0Fe060 B L0611 & SH60.
34.. BxpLev QUIBOWTENSIBETET 2 HTyenid LiesTeal(HeuereummIeT 61gl?

1. Google Chrome 2. MSN 3. Firefox
4. Opera 5. Internet Explorer
35. Bmenilgd HenSHHlenmed eUpmIESILGL CFmer Sle0eITHHI 61517
1. b&Fa HiBRsmend &mLev. (Virus) 2. 0eerehaev (e-mail;)
3. IleSTeuemilald (e-commerce) 4. 2 euEHeUTaIW 6IM60 (WWW)

5. 10led1 sevai (e-education)
36. afggian euen @ miaTl g (URL) Gamijumer Leeumd snBBibsenend S(HAHls.
A. 91F60 LWSTUGSHSHID OFibew BLLIL aupsa (Protocol) &imisdujeiteng..

B. 91860 @mentig HensdHer (Www) eieiisentl Guwy (Domain Name) oi_midlujeiengi.
C. 91860 Guwediol L syeiteent GQuwy (Top Level Domine Name) &imidlueieng).

D. o560 @emeniuid HendHen (wWeb site) alemevll LIbHmIG6T6T QLUWITH6T i HiduleTeren.
E. 85ssa60s6T oI mdueten Gurg o ewpuler (Folder) Quuwiy oi_miduemeng.
BeuBmIeT 2 6wIenLOUITETENE! 6T606U 7

1. A,B,C,D gduwerol Bid 2. B, C, D sydlwier 1ol (Bid

3. A,B,D gi@dwer wl Bb 4. B, C,D gidluier 1ol (Bid

5. Gomuig e1606VTD  FfluiTeTene.
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11-2
12-4
13-3
14-2
15-1
16-2
17-3
18-3
19-1
20-3

COAEBRLLLAED

r—@oo\lclr\m-lkwl\)r—‘

P
w

ueLBaiey allaTEsEpEETH  allenL &6

21-4
22-2
23-1
24-3
25-4
26-1
27-2
28-4
29-5
30-4

31-4
32-1
33-4
34-2
35-1
36-5
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VG 15 - alens
ueLBxiey elleume el
L s’ o melsd 2 siten Gyenih @GBplselsn g CHTOBUBL elend LBoHHenNbsHHHHBHTEGLD.

rGunasslup eleng F saflen @enemiugsBarall LwsLBHBLILL (Bsitenm Senpuist Supalsnd
wirgl?

L. yFdwworg. 2. F/2 3. F 4.mF/m+m, 5 mpF/m+m,

2. A B, Coydw gBniisaiear slemlleysst (pempGui M, 2M, M oi@1b. Seneal SlenL wimer gLUILILDT6
M Coamaiisn RememibalLl (B RCeoFTer BL L (PQUITEH QREDDSH6T LLSHH60 ST IgUlsTemeuTs)
emaudbsLILL Beienen. C @mplenw P GevL ellengepwill LyBundss  Rupsd&wéurgs B @b
C OBew @mLBw @empulsst Rupelens wrg?

1. P 2. P/2 3. 3P/4 4. P/4 5.0 SuGLD.
B
A C
M 2M M |—»F

3. A B 98w @Briseiyengss sewiley (pewpGw 10kge b 5 kg

o Ib . @uurer sUNCWralean Goeorsd GFeeID A

BULapurg Seopuiemsd A, B spdluien  SenemidbaliLn [Heiere. 10 kg

A@Ba Comss@ @ Buw erevenen 2 Jrule)d Gewisld 0.2

U6 QUIpEHF OFsvaumBHdH HlilILsBaETs A g LNrCwrslss

B
Gouewrigus @iflens Hlewlley wimg? S kg

.3kg 2.7kg 3. 12 kg 4. 15 kg 5. 25 kg

4. 1000 kg Hewialsiion eurHaIGLOTEI® HewLwimen LTenHUlssr PG 20 ms? sgHluled Liwiewlldb g,
AT WhEBmw alBelldhsilsr 55 CBIHHed DiHet HFH 10Ms™? aueny GHemBAGTTBHI. DISHEUTH6 S OS]
WrGwradssip CaBlul Sen aleng wimg?

1. 100 N 2. 1000 N 3. 2000 N 4. 4000 N 5. 300 N

5. 30 kg Hewialeien Fmieet @HeusT LOFHBSlewenGuITsniled Sl lgdh GCeTmisEalL LUl Beten  sulmnses
P 6mMs? SyFhHEMIL 6T SPCHTHE euBHAMTeT. Sieusi SPCHTHE euBHDLELITHI oFhdlemsn 1)
WyGwrdesliu@B Gapsmer  wng?

1. 0 2. 120N 3. 180N 4. 240N 5. 300N

6. m , m, glewilajeion @rewiG QUGBS RGevFTes @uuTe @6 SUlwl uBllF  GlFeLaID.
Wellwesbumm RenpCwirsinslest Q@ (psweuseflsvid Sl i9dh QFHmhEalL LU (Bsitener. @enpuist Spalend
LealHeusiIIBRIeT 61HBE&GHF  FIOOTGLD.

L (m-m.)g 2. (m,+m.)g/2 3. (m+m,)g

4.2g/(1/m +1/m,) 5. (1/m+1/m.)g
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7. @uorenr GGsvamen sULIWTeNgG aIBBITOFTNN &L 19dh OHTmhIEaILLILIL BTN,
sUlepwil uBPF QFsosnid SBsvamen Sewbwimsiinilest S (Wemsudbeilsy 188,
9g @yewi(h SHleWNeYHB6T GUITHENDTE DMFULSHSHEHUTHI  meUHSLILIL (HeiTeren.

eIBmITe: ST (B Hewm LleTalhalsTeuBmlen e1g?
1. 27¢g 2. 24g 3. 135¢g 4. 12 g 5.9¢
8. wemBu 1kg, 2kg eaid Byewi Hewleyser, 1kg Hewieysiten  albmyrs: 18¢
QDL ST BememibHLILL Beitengl. UL Saed & gujeieneurm 2Kg  SHenlla e
BemenidbaLILL (Beien  @enlp, SDHFWITSH @Uiuwomer  SUICWTale0  Gsonad
CFeodpal. elBpyrdler eurdlliy wimg?
1.0 2. 1kg 3.2kg 4.3 kg 5.4kg

9. W mlenpulsiien @@ welHsir Senlgd Hemysgh Blemmeurn CuBen Rensmrdslinl Beiten  SLLNGUITsns 6
SHI6M6T0TU|L_ 60T P Menmenuwisd SrmidSulmebaamrer. wellsanis  Hemgullsrmmsd  NyGuirdlsbasiiu®id
OBIHTHHID  WITSHI?

1.P 2.P+W 3. P-W 4. W-P 5. W

10. Uesumeusiieupmiein  eflenFOuimsiiml CoHemeuliuLTsgd FheHILUD wmg?
(1) vwewd GFuIDd GUTHOeTTET HHewuwl AHABULGBHH60.
(2) vwemd GFuwiwb QUTHGETTEIMSIT SHengFenul LOTBBISH6L.
(3) uwewid GFUILD QUTHOETTEISIN SHMUIS  HMMBHIH60.
@) yelufyuienr S ellapd GuTmGeTa® SWEHTHE al(paimsd HalJdHHs0. P
(5)eurmGenTeim wIBT GousHaHled  LIuIewNHH60.

11. wrbuporaim wrsselpha alwwlurs sads 1 N allos
eamABUGLTUIE B SHemfley wimg? (g =10 ms™2)
(1 1wkg (@ 1kg (3)0.1kg ) 0.01kg (5 0.001 kg

12. suevingQuimeiden gl LI SAMB STl lgulsieneurml F ellenauwimeng)
SemLujenr @ Cammemrid gmuleurasll LyGWImalsbalILIL (BeiTengl.

F
A . . _\_Z'_\
alewlguUilell Suibdd SHemguler elfluimer alengFuler dmml
wirgl? | \
1. F Sin 6 2. FCos 0

3. FTan @ 4. —F Sin 0
5. —F Cos 6

13. M gHemfleyeiten Lleiiaumd GQUTMHL BEH6T WHd dnigul HTAPHHMEVEH OBTRIL &I 6157

1. 2. 3.
100N 100N 100N
—— M <M lg()N N M 10<ON
4 100N 100N > 100N
>— M-S <M
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14 4N,3N 8w Srenip alengsaisi alenenujeisenend Ffluimesd ST (B LILLD LlsialheleeuB3I6n
61517

3N/ ,LL/SN | 3N / -;r/SN |
- | % |
7 R | v |
4N 4N
4, ——— 5., ,—————
//7]
3N/ NNy N |
| P |
| o |
AN 4N

15. cwpem  ellewasemenll UyCuraslliugesiicpeod HTOTHINB  HlewevdhGHHHTH  @uleaied
MEUGHH HBHEVTID. JHBHTH enFHe FRuITHL LNPCWITS BB BeTen FhHILILIGHMSBHH ST (LD
o 1 LleielheleTelBmleT 6137
1. 2. 3.

F F [ 1
F F
F
L |
F F F F
4. 5.
F F
F F
F F
16. A, B o481 Qe Llemewiuisodenends Gamemiy  GUTm HHUILIL (HeiTer
QM BHO| ULSHSHe0 STLLLL [BHelTengl. sHelen FJenel snwwid C uflsd Alll
SmhEHIeTNH. BT 16H A, B sudlweupplsd  LpCuindlédsiiu®p .C
allengsmell wemm6w R, R, 2 10 @b, gl pep W i@
sHallen WH OsmMPBUBL elenFasmend Fflnsd STL Heudl B
LeielmeueTalBmIeT 61517
1. 2. 3.
APR, Afer, A R,
‘.\
1€ 1€ RAS
A
Bpsr, " Bl ¥ By r
4. 5 ’
AR Ap R,
\-lA \~\
/1C ’1C
" W b W
B’ RB B, RB

il aflomraien, s GBTSLL 197



Csmpblen LaiiueyEsrer allehebrerd - &.6LT.S. (2_wij &)

17 Qurmefler 1Bg1 Foeemeumen alengFQITEIn OFHTHBLGMUSSET aleneTauTs BEHW (PQUITHE
LeTeu(hHeueTeuBmIeT 61317
L. ouummefer Gousd IFHBFHHe0. 2. SIIGUTHeTler Gousld GHemBeUML H6L.
3. 9Ieummefler o Hab Goupibmreo 4. SWIGUTHeler Hewiey GeumiLibHHev.
5. SILEUTHET &HIpBE &G 6iTeNTH6L.

18. 1000 kg Hewiaysiten Gom’ Ly euraenGiorem 72 kmh! (20 ms™) ymenr Goussdlev LiiewNd@b6LITSI
OIF CBTawiBeien QUISd FhH elelealene?
1. 10 kJ 2. 100 kJ 3. 200 kJ 4. 300 kJ 5. 400 kJ

19. omgaiLemioli] Ceuemeud&HenGiomemslsyd 30 m o uwF&HdHe0 2 616N LomgeuemIuled &L L L L1 QUITHL Sener
® WTSHSHIUBBHTH LOCLOTL L TOTeIsI LWSTLIGSHSILGHEmE. 100 kg Hewleneu @@ HILOL SHdHev
. WisHgeug eleierr, CHeweuwimer GuomlLifler @6y eueyl wimg?
. 10W 2. 100 W 3. 500 W 4.300 W 5. 400 W

20. weneu&FFflOeuTablesr FTule] HmeLbGHHHIL G @ QSWD. WG @UIaled meudbsLILL [Hetem W
Blenpuleren GUTHOeTaEISe g gBUBSSLILGLD 2 gruie] aflend wmg?
1. W Sin g gnuiey aupBuw Guwed Gprédl 2. W Sin g gmuie] eunfiGu &1 Gproha
3. WCos g smuiey eufBu Guwsd Gmréa 4. W Cos @ gmuley auflCuw &SpGprad
5. Walemg gnulesaedF 05mi@gsHste Guoed Grréd

21. HemevEGHHHTe ATeniB FiauJsme L& HmIGHSUIIL (Heitern
Fmer  HIMHHOWTETE UL SHH60 ST LI (H6TTeng.
grmp et meos W N auila sauflamss W
syrph Hlufllearmed NgBwrals sliuGw aflaos
LevTeu(hHeueTeuBmIeT 61317

w w
L. B} SpCpTHs 2. W S1pCmrsal 3. 2 W gpCprsd 4.? (EIhRVE) Y 5. W

Gos0BBTHE

22. @uiuomer sULIGWreenmsd 10 kg QurmGenTaimslenears
FHTHIB DAUSHDH(HHHHIIgU! BTeHIB SIS LILSHH60
&ML LU (BTeNaN. DIbSHHBHF FhHHILILISHHE0 EenLpase6r et l

KT

Bupelens wng? T 2
A Gzl T S6d B @angi T, !
1. 100N 100N
2. 50 N 100N
3. 50 N SON 10Ke
4. 100N 50N B
5.5 N 10N

23. FyeugoeTer QJeni(h HUIBIB6Te0 OHTRISAILLILIL (heitem Fymeo
SITEH S ewrarflarifan (S WL (peTem LIy 6wlE &er N T
; . . . . T
QUT(HeTBEBL 6T CoTHBSH Hewla 60kg o 6iten) @h alenelEh] \ U%
Geuemev OFUIF M.

A B
FHewilay 20 kg o eten A uiBgb B @Bl Cu urtgismiunes 0Fe0ed HHBHTH
o siTenOHefar SieibauTaiCeumm Benpuisvid (sulpid) STRIGL AWey alews wirg?
1. 100 N 2.400 N 3. 600 N 4.700 N 5.800 N
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24

25

26.

27

28.

29.

HevLwiner HIBH HoJSH eweusslLLBeten 8 kg SHenflewan SHewl.  alengGuimesnsenel
MpGwralsdg  oipmer SwFHs  (PwuBd  CFiwiuGaamesaiear  sbLGLDTESe g
gBULGIIUW o FF o gruie] &l wrgk? (Cusuriier Heneudhs o Jruie)d @ e6mlsD
u=04 s HHDHIH.)

(1 8N 2 18N @3 30N (4) 32N (5) 40 N

QummOenmer Mlet g sl d@ 30°FTuieurs 60N umwaiearen  aflena6uwmer B
CaTPpubdambseaiar Seialmaulamsd LFCwrdssliuBL Haevd@&Hsaill UfliLs Fnpl

wimrg? (1 30N 2 60
60N
3 303N @) 603N
30°
0 (5) 3%5]\7

4N, 6N @rewi(y elengser QummOenmaer g CamPBuBBuTg alemenule alengulle

LI(HLOGYITES  SIGWIOW  (WIQWITSHGBI  LTeiTau(hevueTeuiBmIeT 61517
1 2N 2 4N B3 6N 4 10N 5 12N

QumpGenmeilentas 12 N io@mib 5 N allengseiyemniB
UL & &Hlev STL lgujei emaumTm &)L WTH 6L

BeevdGHHTHa D  CHTPBLGL GCurgl  allenerule

aflenFufled LI(HLOGIT 6T61GU6TEUTEHLD?
(1 15N 2 13N 3) 7N
4 SN 5 ON

SN
12N
12N N ®GBevgmenr A, B etanid Gamelenfs &  SibHmiSerievid
gombarons 12N, 8N almaser @yenih CHTOBLGS eimse.
allewemujem aleng A B ulemend sphads@d GL1b wng?
1 AuWedmps BCersdl 1.2 m  snyshsleo
2) A uWedmps B Gerssl 0.2 m gnyssleo

3) B uledmpa A Crradl 0.58m smyshsev
4 Buledmba A Cersal 0.2 m smysHHleo
5) A wWedmpba B Crradl 1.2 m gnysHsleo

sFH0auTamlener B Couemenuied &HoHGHF CFRIGHHTH A
yemeufled LIgCwnalsbs Gauewnigus Bifle aleng 10 N gygib.
sHalar oiBevd 1m etaier, SHaler wHHuled B Letafluied
alengemuwill LITBWTASHHIH BHemeu cPBoUSHBHTHL LITGWLITEHHD
Gouewtigwl  BPa| alleng wmg?

15N )10 N (3) 15 N (4) 20 N (5) 30 N
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30.

31.

0.25ms”

Skg

m kg

ULSHB smiLiuL g Cured QummOenmanieanss 60 N alleng
CamPpup Gurgd A yeteflenwit uBp  SielalengFuienmed
IBUBSHSILBD HHUILSHHET HenFUID LI(HLOGDILDTEIET,

1)  BLebapuwrs, 2500 Nm

2)  eauevehafwns, 2500 Nm

(3)  euevEhawTs, 30 Nm

@) @Lehafwrs, 30 Nm

(5) euevEhaPwTs, 15 Nm

®Gevamen gUiLoTe SUIICWTaNSe g CUTHSHSLILL Beitern
BempCwimetsier & SibsmEsened S kg, mkg Hewleysel
Bements sl (Hetener. sllulanss Gamp S ehaplwrs 0.25
ms? oufphsmevtl QuBBHTUle Senpuier Qwaleng wimg?

(1) 60N 2 50N
(3) 48.75 N 4) 30.25N
(5) 6.75N

il aflomraien, s GBTSLL

200



Csmpblen LaiiueyEsrer allehebrerd - &.6LT.S. (2_wij &)

ovg 15 aleng
ueLBsxiey elamabseErd@flu  allenL &6t

1. Gaxiey: (4)

QFTeHdsies — F =ma
Fz(m1 +m2)a
F

="
(m, +m,)

m. @mbe — F=ma
mF
m, +m,

T =

2. Gaxiey: 3

Caredssrs — F =ma
P=4Ma T
P M 2M M > P
a=Ym ]

C ®ne —>F=ma
P—T:M><i
4AM

p-L_ 7
4
3P _

4

T

3. Gaxiey: 4
B guialed o eTengrenswmed T = 50N
A awsdF GFeoauzmBE T=F

. F=50N
F=MR
50=0.2R

R=22 250 N
0.2

SieleuTBTeuSBOSNe Hewie] 25 kg 1560 Coumild. DiHBETE 15 kg Bener meaudhsHe0 Gouemi(BLb.
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7.

=1000x2
=2000 N

Gxey: 2
300-7 =30x6
300—-180=T
120N =T

@g;ﬂﬁ).] 4

m, >m, »®

e
m, aiFiJ’m?a - (1)
8Be
m; o T F=ma
T@m@mlg:mla —>(2)

mg—-T m,a

M+(2)

I'-mg ma

mm,g —mT =m,T' —mm,g

2 mm,g :T(ml +m2)
T — 2 mm,g
m, +m,

Gxiey: 2 (aIBmyrdlesr eurdlly 2T &L%H60Te0)

18¢g ol F=ma
P0x107 =T =18x10"a —(1)
ag o1 F=ma
Pr_9x102=9x10"a  —(2)
18x1072 -T
H+(Q2) —/———=2
1)=() T-9x107

T

% 30kg  6ms™

300 N
\Q

T N /N T

al @ o Tua
vml \/mz
m g m,g

TN N T
)
)
\4
9x 10°N N
18 x 10°N
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18x107> =T =2T —-18x107°
36x107% =3T
12x10°N =T
2T =2x12x107° N
=242

8. BHUBIPLD  HleNBH6IT  FLOOTRTMAULITERSWITD SLTPHHD e wrgl. eenGeu, elBmyTg  eumdliy
1 kg ou&b.

9. Cxjay. 4
soguiemmed walsHear e wrpiGsausd R spuiear eanpuiesr Supalens P @B@&F FLOTHISHTENSHWLITED
welgeler almgd FoaNeneodhsTs
P+tR =W
R =W-P

10. Gzjey . 5

11. Gziey . 3 F=mg P R
IN=mx10
m=0.1kg
W
12. Gzjey . 2
13. Gzjey . 4
4. Gzjey . 2
15. Gzjey . 4
16. Gzjey . 3
17. Gajey . 4
18. Gzjey . 3
KE =12

= %x 1000x20x 20 =200000J =200KJ

19. Gzijey. 3
algy = Geuemev / GHiyLD.

_mgh

e

_ 100Kg x10ms™ x30m
- 60S
=500W
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20. Gzjey. 1
F =W sin(1)
21.  Gzje). 1
22. Gzjey. 2
23. Gzjey. 4

A g upu AEUUSMmBE BHSHIOUSTEL

aTeGou DemipdHeir Ayewrigevid smeworliLi Geuemniguigsl 700N gu@Lb.
N6 DibhHeHH e ([hEGSWLELTEH sWIBMlE Epaleng o FFLOMEGLD.
SIIGUTEHI

éx200N+lx600N:le
100N +600N =T
T=700N
24. Gzjey. 4 F=mRepoobF=0.4x80=32N

25. Gzfal. 1 60sin30° =30N
26.  Gzjey. 5 alewenwei (6-4N @Bab (6+10)N @B GoLiuL elFdmier Qb
BouemT(BLD.

27. Gajal. 2 R=+12*+5=13N

28. Gazjey. 5
C CGaramg glanmed  (z—x)12=xx8 12N 20 N SN
6—-3x=2x
6=>5x
x=12n A zx C x B
29% Caiay. 4 @ FHMmUusbHISETar HMIDL UTHWTGD Curkhl alend & LOLBISTHD
Geouemi(pLd.
30° Gaxiyey. 5

60N A Gasmewg e =60xx
G =60x0.5sin 60°
=60x0.25
=15Nm  euevehsAUWINS
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31. Gzjey. 3 O
Skg @[B@ \LFsz )
N
50—T =5x0.25 T T
50-T =125 0.25) ®5kg @M 1025
T =48.75 \ J
50 mg
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1.

1)

VG - 16 Qumwerps &od)
ueOBxijey ellerma a6l

Blenevd@HHHTH Beo@hrad el L Alw He0@6omeaim 45 M 2 WISHIGHGHF QFam
Jer &6 sumAaingl. DibHd &60 setwiu’ L Geusd wimg)?

1. 15ms’! 2. 30 ms™! 3. 45ms’! 4. 450ms?' 5. 900 ms!
@@ SHCeomeurmy ewdl LeiaumHeuaToUDMIGT 6THNGHF FLOGITGLD?

L 3.6x10°J 2. 3.6x10°J 3. 3.6x10%]

4. 3.6x10°J 5. 3.6x10%)

OaT i ualuisd LUIEID LOTEBTEUQTTHEUTTED LSHSHToHBOTHS SWUTHeBUULL GQH60 DmieuenL
BupHrsHar ysrer uGHselar sLsgious Hmiun 10 kgm? sead oig 10 rads” eranid
CaremiBaumssh e Fipev Geuswi(BLD eTevioD HewTLMWLILLL Gl NFHPMHFSOHI LWSTUBHSS
Geuemwngwr GomlLiflesr @fley eueyl wimgy)?

L. 100 W 2. 250 W 3. 500 W

4. 750 W 5. 1000 W

Gum’ Ly sursarGomsimsr Qe alensbdmet 80% eresiiest S00W Lwiiy susdieneu’t QUDIBISDE,
ST Ly OQamewigmabsd Geuswiiguws GQuUILL 6usyl eTeleu6eTey?

1. 525W 2. 550 W 3. 600 W

4. 625 W 5. 650 W

S BOIeumd a6 Bl

160 W

= |

wrewieurTmeuj meosder PG QuLlOuwinaienn RsHHIF OFe0eubNOHT  HlemL UL 63T

60° GaremisHevieren RemwCuireanss 160 N allewgenwil WyCwrdladamry. GQuLigenul
Blevg e euflGw 10 m gy @Lwluwiss, GFuiw Geuswigw Gsusmeoullest Siene| wmg)?

seeVCWwmalenmed  Gopesmeteniul L ufl@armemeruiled 45 m o wigomer Ligm  Gsmygge
o FHAuledmba H6LOeUTE APl LI L &l DGl HevHmd OHTHLD HenThHe0d DIHei CalbdHmeHd

6001 b,

umgbaredOwrey 200 kg SHaflenau 30 Gssaiet 8 M 2 WIHHIHESG 2 WTSHSHSBSHI.
1. @zaCurg uMbaTeSulemed GFwiwiul L Gauemeoullel Siemeneld Hemnildhs.

2. UMIBEHTEHUIST UsImeUd BHeunlldhs.

1.2 kgm? e1teib HplyBmeners Gareni WealfnfGwremm 16 rad s' eranid Gsment Gousbddev
alpdBgl. Wearaldpl OsTemiBeTen QUIbsF FohHenuld H6mlds.

il aflomraien, s GBTSLL 206



Csmpblen LaiiueyEsrer allehebrerd - &.6LT.S. (2_wij &)

5. wreeu@rmmeu SHeuenenill LWSTLGSHS 500 g HenpujemLul He06leuTaTens  BlenevdEHITH

awiueBE@ Seuaniev 20 N alengemwis LpCuralsdlemT). @saiturgd @muuy BILT 16 cm

BeTHHemed alifleuenL [HHHI.

1. wrewrauflenmed SHeuewiled OFuiwILLL Gouemevenuid Hiewism.

2. sBpewIgeT Syl CaissHmed Hlenis.

3. 60 GIPD 2 _&FF 2 WTHMHDH &H6wldD.

6. 100 kg SHewflayenrws GomLmy euemilg 10 km  eweddHe0mevd  HL&HGHWCUTHTEm  Gousbld

60 ms' gu&b. 11 km wD60&HHOMVS HLHGHIDOUTH DiFet Geusd 10 ms' Sy@GLD.

1. 10km e»wedHe0MeVS HLHGLOLTH auTHamSHHen QUISHEF FHHMUIS Helldhs.

2. 11km enDe0H60M6VS HLHGWOUTH AUTHAISHHT BUIbd FHHemwd Hewldbs.

3. ObHdS SHTLILGHUID aUTHAIGHHET DIDTIPHHO alend cpeold GaFuiwi L

Bauemev eTGIRIGTAITGLD?

4. aunsasHenis CsmOBULL syTFfl IOTPHH0 alnFmuld SHewldhs.

7. &ymosg aioLmemen WegBsled GenentdbasliLl Heiem 60 W @enip 106IGHLODS6T 5 HTOenTeisIshe

4 106wl GBI eM(HHBIBe. cJemedtul LT o LISTeImibEhHE BHToemmemisd 0.8 kWh et

algwioramag).

a) 1.

b)

Q@ WG e wenl GBI @ef(HCUTEH alFuwiwr@h WagFsSHullear Siememel W,elled

BT .

ol 9e&T BTeMhd et HisTeneu &SGeomeumBml wewlulled Hemwildhas.

@eieuprenr 50 aihdEpdsTe FPw  BIbar o BUSHFH  HmeLWOIDTEIND  DIENIDHS
Goueuingu jeiiendl 61evidh Gmeiid. BeBoEer 20 m o wirsHHedmba al(pb Bl LWETLIGSHSHE
FPWSTS 2 6engl. 80% elenendHBel 61 OHTHBLGL W IBiLTSS SILILIL(BeTendi.
50 ei(h®EHHSGLOTE WTLIBLILITSS (pevlD HTOeMTEIBISE alBHCWTESs Gauewngul LILILLF
FoHHMU ULeVleL H6mTdD.

Werlipliursduled BTOeMTaBISE o 6feflL Gouswngul QUUINILE FHHUlmes HemiHa.
gipedullell @ @maled alupd Bfler F&a Wweugid @wlBugiiien WeaipruTss s
UPRISLILBHOWeTNeT BTOMTEIBI