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SiPlpasLd

Bevmemauiear uTHl uflmFseied &.0uTr.sd (FT.HN0 UFLnFsECs SiFseneuter UFLFmTHdoer
CaxrBpidampeny. Gxdfw WLHHNO FELISSHIUGL Suuflenguleasr QupIGuBMe  olglitemL uisd
QPRIBLILGL — FTaMislomaid W  &evaldbGHdh  HGHwunaeujsmensd  0sfle0FuiausBE
oL (Boems BGSSILL  Ceusmsvauruiilidssament CUBusBE&L Capdlw w@Bpid &sJaulsHs  Faluwmer
LISVBMEVEHBIDBRIH6M  Flev LML CBYIEEHEETRT  SIQLILIDL S  HMBMIDSHETR  DI6T6|CHT6UTHa|D
GameeniLESHesgl. S enFulel BHOUSSHHEMWD, SGHI, SIb pSHwaba BFBGHD SMIIOTS
SIENLOSBGHTMB60T.

Buufl e»auled 2 Wiy SemLewelll GUDIISBE WTETOHLD SHIITHNHI DML mel 2 BIHILBGSHHMSBE
S FfwiseEpd CUBGBTIHEHD DWITH O MPSH GBS, EaITHensl IHTUTTLILISHD6T DNl aIHBE
2 _5a|b (1pHITHC Bevmianall Lifl engd SHenenidderd @bhd HIILT B Hipldbamasmuld SWITHSSHIeTeNgI.
@bs LHIIL G SPfEmBuled SIS U|ETEN SHBHeUsLH6T UL gTshdsen, Lfflwiser, SISHLTH6T,
o Fflwy  ouBeorFsIser, UTLSHISGL GUIRLUTET Hevalll UsmiluTenTseT, CQUBGBIIS6T  BMID
B0l FTIHS ITUIFAS6Ne0 FHUBCMTT SLHCWMHSE LWL WSTS Siewud. 6aiGel, BbsH
opfsmaml OBarsoTGamfler LWeTUTL BHE gBB aendUlsd BIevasHHe0 BCuamiaig FBbHEHHTEGLD.

@hs AN G SNEmE (WD LGH BN OHTERIL SHTGD. UTL S&HNHCHT6TH6T, LT w6
GamLjurer yerafalurs SHdeuevsel @baol UTL alemiusHTHHET Siglitenuled Lifl&misalseier
ML P @albeur  alemeys@owar HalHHHICW LGH 1 Bev o _e6ienLSaLILIL (BHeTeTer.
wHIIG BB ITUIFHS SiwBHeied LWSLGSSUIUL(Beumd wyyfdwmear CFrsemerd Gsmum®
(Classical testing theory) oBpib 2 _bliLigdh Hevmassd Camium@ (Item response theory) syaluieuBenms
SlglILemL WTEd e Ul ngsh SHemeussenddar uule] Silalmsbdle Smenuiemsd LGLLTUI]
BBOBTETEMILIL (HETEMeDIOWITE BFHe0 2 6Tl _SHLILIL (BHETeN HHAIVHT & FF BIDLISHHEMID, HHH
LB UUBOBS QBT HTGLD.

alehepmer LML GFHerr LI opduw elemgareiseisd adumsbsiinl L elewLsel, Ueefl euBIGLD
L, el welssiiul L algd QHTLTUTET DleusTIlILGHDH6NT, (W96 H6T LBBID LIeTenT L euldaTet
SiGeurFmeanseT SFLer @bs Sfidsmaular uGgdH I Bed o senSslILL (BeiTerme.

alemsaraier  ealCeumm alameys@ el weld@wlurgd  uflsnysHHaeleanmed  seuaibaHn
GameeriuL Gouewiigw! el WMIG6T, SMBL - SBLISH0 OFWGI(PMB  OBTLIUTRT  SHDHHIDHDH6N,
SiBeurgmansel SFwer QHH SPismasuiar ugGdh Il Ged o stemsasli (heener. LisOCBI
BxpyFdsen o5 CaHIFd L LMismen Slewfldbsd $HH alensuilsd dBBed - &BLSHSH0 CF W LpenBenu
RUPRIBMLOEGID alFHLD eTeitLien LB auflET L 60 @geiepsold Henl SaLICILNICLO6T Hlenerd s eiGmer.

Obhs ondmaular HrHmd CULGSSSHHHS 2 mEeT HCTFMIH6T, HHHHHHET D WaBmNB
awdh&Hdh Oxflaldgwrp CalBsosTeidCpea. @bhs SPismasmusd SWMfless SFULETILILIL 6T
uemiwmBpiw sLGUUTLGL  UfL FSTHEHHGD  aleTeuTenfeenTall LURCHBBoITHEHH@GD HHEUOHMET
auprdw Ugso/ o Falll ufl sajseEnds@Gd Qeomamall Lflmas Homenissen o &HHCLTHSHSH]TH6
BB uals@Galany  ACWTHSSGL  aardl @suwygeloter  hamlows — CFflealssis
CsmeiaGmer.
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ugd I

urLs GPSCameaTsEpd LUTL N6y OBTLIUTE HBHEI60BHEHLD

1.1 um s @MsCameissi

BsanmaOpBlamull LuleIeUSTeD TewTeU] :

° AP L HHHH BHMBF @L060160 611leh(EHTEN 6160016018 & (hdbHENeNMULD GHTL_UT(H&HM6MULD
Fyre 2 _(HeunsHdld QBmeieur.

° allehepmedr  QFweT(emmEBMETUD,  alEhEHTEN  (LPEMMBEMENUD  QUIT[HSHSHLOTETeUTH)
GrBurdggit OyFflemeisemensd SjlusnGHd Coemeuwner GBoHjsFHsenet eusNIH b
QameTeuy.

° GO  GUEMBIBENET  SyMMEVEEMENT  eleNEId  SIUCUETEIBENET  SIMl6YLLTeULDTS
WaTmLULBGSHIUSNDGHS CHemeuwrer CxjFdaemen euenysHaHISOBToTo].

° 2 Lo fHwmseyd 2 en FHumsa|d oBrrsdwiore euThoEmed CaTevsHDETH
alehepmerr smlemeult FGUITAILSDGHSH Chreneuwires CxyFflosemen eusnysHEIs CoTeiTour].

° BrLpeT  olalpeHHulsd umseliyF QFlwssss CQeupmsyomear  LAFenmwrs
FepBHHMI6NT UTHEUSNEGHLD OHTLJHS H6v6l QUDICUBMHESHLD 61HTHT6VSH QHTIHE0HETHEHEH S
Bxpmeuwinen ChJFFmenen U6 HHISOBTeT6UT.

° Qummas CaTHmUUTHEmeTWL Segmasud  ubmm  elehepTer  SglinenLuiled
alens@GHaasn&GHdH Cammeuwrer CajFHsenet eueNiHHis GoTeTeu].

° aleng, gobd pdweupenpll LwaTLGHSHIMBUT60, elenendHnenarud alenesHmeneTud

Aoiy PemevdE auenfsoshLUSNSTS QUTHEHSWTeT OHTIOBI LUGmSL LWSTLBHSS
(LpEmEITEUTT .

° alEhEHTAIHHHT BWHBEH SHEIENDMWUD, UMDTUIENDEHEMETUD ER6IIRIBETI([H  SH6SDTL
ampEmauled  Sualb@d  Blaweaysmenud  QeusiBsum 2o smiseflar TsHds
HMLBGD HHeusdsmeTD  alehepTeryfou  Buidseflsiug  wHUIBD  Hmeiisenen
eI HHIH OBTeTeuy.
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1.2

utL simLe] QzrLjumrer yeteflaiuydh SHoaie0sm6l
121 UTLS&IB&SH Cxrommiw ufl Frjshleeailer eremrenisama
GuomPepsold | LML FTenev SHeflI’ L QLo g B
gImisend 211205 417 211622
SIOD 63454 1555 65009
SiEI6VID 11253 5065 16318
QUOTZSID 285912 7037 292949
Sl Leuenewr 1
122 ufienjsdser symiset GQuDmieTen ailgLd
g d:i:ﬂ;:;t; SRllul L Lf &mysaleein N .
b (AT 7 3:571) F56151D
> anienfidmns | Foalph | aienibams F5aizD
A 24157 8.45 460 6.54 24617 8.40
B 18514 6.48 427 6.07 18941 6.47
C 41022 14.35 997 14.17 42019 14.34
S 105957 37.06 2411 34.26 108368 36.99
\W% 96262 33.67 2742 38.97 99004 33.80
GorSHLd 285912 100.00 7037 100.00 292949 100.00

DL euenesr 2
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1.2.3 wmaLEseT SigliuemLuled, (WpHal (weompwrsdh Gsmmulul urLgreneoll LIf Fmiydasel
SIEIG6T GuDEIeTen @lFHLD :
M) alGaL HmemiodF SIS 6T A5 fisd)
fpps | Spews | 458 © | M8 O | asBecss) ‘9'“"‘(‘";;;@'5’"“
5 E a5 (A) | S8 (B) QUODEITSST | o1k By
i 8 8 8 18 8 8
() YD) % ‘E g S S g g g

s l|ls || s || || s |*|% || 8§ | ¢
1. Gamegiby 31900 | 5061 | 1587 2932| 9.19] 5434|1703 | 10532 33.02| 23959 [ 75.11| 7941 | 24.89
2. sibugmT 27674 | 2512 908 | 1986 | 7.18 | 3994 | 1443 | 9877|3569 18369 | 6638 | 9305| 33.62
3. BEHSSIOD 15747 | 1441 | 95| 1093| 694 2310 1467] 5801|3684 10645 | 6760 5102| 3240
4. saiig 20173 | 1805 | 895| 1372| 680 3074|1524 7534|3735 13785 6833 | 6388 | 31.67
5. wigsemer 7006 | 464 | 654 401| 565| 935 13.18| 2688|3788 | 4488 | 6325| 2608 3675
6. BIUGTeTwT 10348 | 440 | 425| 428 414 1121|1083 ) 3878 3748) 5867|5670 4481 | 4330
7. el 14766 | 1545 | 1046 | 1073 | 727 2313 1566| 5519|3738 10450 | 7077 | 4316 | 2923
8. WISHmD 11422 1223 1071 863 | 756 1851|1621 | 4307|3771 8244 7218 3178 | 2782
9. SUBLTHBSTL L 8780 | 653 | 744 687| 782 1682 19.06| 3540|4032 6562 7474 2218| 2526
10. wmpiiLTemID 9431 726| 770 530| 562 1068 1132] 3122|3310 5446 5775| 3985 4225
11. SefGpTEs 2104 64 | 3.04 71| 337 176 | 837 7113379 1022 | 4857 1082 5143
12. weiianmy 1701 74| 435 74| 435) 61| 947 657 | 38.62 966 | 56.79 735 | 4321
13. cueyeiiwm 2554 124| 486 103| 403| 243| 951 891 | 3489 1361|5329 1193 | 4671
14. @psdmevsBoul 1620 71| 438 61| 377 157| 969 523 | 3228 812 | 50.12 808 | 49.88
15. 1oL ey 8088 | s48| 678 431| 533 10171257 3034|3751 5030 6219 3058 | 3781
16. ubLTE 8044 602 | 673| 577| 645| 1487|1663 3785|4232 6451 | 72.13| 2493 2787
17. HmpGasramome 6693 390 | 583 335| s01| 823 1230| 2491|3722| 4039|6035| 2654| 3965
18. GOBIHD 23221 | 1680 | 723 1379| 594 3402|1465 9253|39.85| 15714 | 6767 7507 | 3233
19. Uggemd 10562 615| 582 550 521 1193 | 1130] 3866|3660 6224 | 5893 4338 | 4107
20. Si@ITTHLTLD 13180 | 702| 533| 668 507| 1612 1223] 5060 | 3839 8042 | 61.02| 5138 3898
21. GQUITEERRTDIENE ss21 | 280 | 481 251 431 707 1215) 2241|3850) 3479 5977| 2342| 4023
22. ugiemen 12248 | 820 669 682 557 1770 | 1445] 4697 | 3835| 7969 | 6506 | 4279| 34.94
23. GoramyTaBme 6281 237| 377| 316| 503| 807 1285| 2432|3872 3792| 6037| 2489 39.63
24. @ysdenf 13946 | 1136 | 8.15| 837| 600 1962 1407| 5143 | 3688) 9078 | 6509 4868 | 34.91
25. GasTme 1612 944 | 813 14| 701| 1723 | 1484 4375|3768 7856 | 6765 3756| 3235
QuoTHzib 285912 | 24157 | 845 | 18514 | 6.48 | 41022 | 14.35 | 105957 | 37.06 | 189650 | 66.33 | 96262 | 33.67

S Lalemnent 3

&.0ur.g (F1.57) elehepmend LHNIL G Spfdams 2016

_3.




124 ®eval  aUEWEIBET SigliuemLulled, (WPWHeT (Wwempwrss GCarmPlul UTLFTenevLl
uflsnjsHeen Symisen GQubmieTen eI :
Lﬂ&{; fobs QQ[?J(:II;# ﬂ!})mwé Epyam fisd A58 )
o Qi@ﬂmfg). f58 (B) Qaqg:ﬁ gC)' Qf.f.':.@ ‘(S)_ (A+B-|.-C+S). SMLWTCHT
é g DDELI & 61T QuppeuFEsiT LIDD6UT 61T DDOTS6T | ojenLBHBHTF W)
ouevwILD 2% | 8 8 8 8 8
stld | |d| |3 [3] |3 §
T | F |8 FIB ARl FIE | F|E| O?

: : ¢ : ¢ :
1. Gamapiby 14441 | 3424 | 2371 1564 | 1083 2517 17.43| 3904 | 2703 11409 79| 3032 21.00
2. Gapmonsio 4375 309 706| 33| 763 617| 1411 1491| 3408| 2751| 6288 1624 37.12
3. 0f QTSSO 7339 766 | 1044| 607| 827) 1301 | 17.73] 2003 | 3956| 5577| 7599 1762 2401
4. Dedlupge0 s7as| se2| 978 427| 743] 999 1739 2234| 3889 4222| 7349] 1523 26.51
5. BlbUADT 7842 | 1134 | 1446| 696| 888 1204 | 1535) 2524| 32.19| 5558 | 70.87| 2284 29.13
6 BgIAITHGST 5327] 269| 505| 340| 638] 694| 1303| 2028 | 3807 3331| 62.53] 1996 3747
7. BiQsmagibyy 7163 558 | 779 456| 637] 975| 1361 2570| 3588 4559| 63.65| 2604 3635
8. mona 7342) 551 750 494| e73) 21| 1527 2755| 3752 4921| 6703 2421 3297
9. BEBHHIDD 7898 | 720| 9.2 05| 639] 1240 1570 2986 | 37.81| 5451 69.02| 2447 30.98
10. oHSImD 3127 339| 1084 266| 851] 443 | 1407 1102] 3524 2150| 6876 977 3124
11. Gaoryenem 4722] 382 09| 322 682 627| 1328 1713 3628 3044 6446] 1678 3554
12. sy 7461 | 1417 1899 864 | 11.58] 1435| 1923] 2305| 3089 6021 | 80.7| 1440 19.30
13. Gogiany 1980 70| 354] 83| 49| 271| 1369 820 4141] 1244| 6283] 736 37.17
14 abueeT 3396 92| 271 109| 321] 364| 1072] 1270| 3740 1835| 5403 1561 4597
15. GaeagafiuT 1741 30| 172] 55| 3ae| 175| 1005 700 | 4021 960 | 55.14) 781 44.86
16. QUGB 2579 83| 322| 130| s04] 389 1508 1094| 4242 1696| 6576| 883 3424
17. &1 BoaGsT L 016 | 13| 375 131 434| 4d0| 1459 1345| a460| 2020| 6727| 987 32.73
I8, T GEamen 3670 381 | 1038 272 741| se1| 1520 1364| 37.17| 2578 | 7025 1092 2975
19. @000 2383 61| 256] 97| 407] 268| 1125] 934| 39.09| 1360| 5707 1023 4293
20. ey 527 o 171| 15| 285 s4f 1025] 231| 4383| 309| s863]| 218 4137
21. eflevspes siel 13| 252 17| 320] 52| 1008| 159 3081| 241 4d671| 275 5329
22. EeUGTedwIT 3020 71| 234 92| 04| 234| 773 uss| 38a3| 1552| 5124 1477 48.76
23. GagIEN 1370 66| 4s2] 70| sa| 172| 1255 s03| 3672 81| s592] 559 40.80
24, gt et 2047) 135| 458 102| 346] 336| 1140 1083| 3675| 1656| 56.19] 1291 4381
25. uevliLisHaT 1307 27| 207] 48| 367| 169| 1293 46| 4178 790 6044 517 39.56
26. QUEIEGTEHGBL L 1695| 141 832| 116| 684 210| 1239 591 3487] 1058 | 6242 637 37.58
27. @el) 6838 | 987 | 1443| 94| 869 1154 | 1688 2462| 36.00| 5197 76 | 1641 24.00
28, stediiL s 3046 | 149| 489 162| 532 417| 1369 1190 3907| 1918 6297 1128 37.03
29, SUbLTHEGSTEL 3180 | 333 | 1044 231 724] 524 1643) 1182| 3706| 2270| 7118 919 28.82
30. 2@ 1693] 76| 449| 86| so08| 218| 1288) 685| 4046| 1065| 6291 628 37.09
31, TSEOD 5193 814 | 1567 448| 863] 909| 17.50| 1806 | 3478| 3977| 7658] 1216 2342
3. Sid@ e 1974 182 922] 17| ses| 307| 1555 90| 3495] 1350 | 6839) 624 3161
33. (pevigUIET-QmELDaT 2034 127] 595| 135| 633] 360| 1687| 954| 4470 1576 7385| 558 26.15
34. Guonpeids/ sy 2021 100| 47| 109 sa4] 275| 1297) 857| 4041| 1341 6322 780 36.78
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alBsL

s HnpBs . A& GGyt fs4 A
.| B | G | 88O | 488 © | emicss) | awwuneen
g -E Quppeuysei QuipaiEst Guppeujser | QuDDeITE6T | oiemLEEHT) w)
SusLID 2% | e 8 8 % 8 8
SelE | |3 181, 18| |8 §
€ | || *|s | «|g|*|% | + | %8| 2
g : : : : :
35. FHEIBTEN6D 2434 172 7.07 190 7.81 489 20.09 | 1030 | 42.32 1881 77.28 553 22.72
36. SIWbUMHBHTL enL 3856 186 4.82 224 5.81 664 1722 | 1557 | 40.38 2631 68.23 1225 31.77
37. 6U6VEN(LPEVEN6V 2490 295 11.85 2731 10.96 529 21.24 953 | 38.27 2050 82.33 440 17.67
38. WmpLILmessid 3345 405 12.11 224 6.70 453 1354 1150 | 34.38 2232 66.73 1113 33.27
39. Seusld 619 10 1.62 17 2.75 40 6.46 190 | 30.69 257 41.52 362 58.48
40. Qaesnogmdl 1005 45 4.48 64 6.37 116 11.54 356 | 3542 581 57.81 424 42.19
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BleNevenld 2 6WIL TG 6TILIHMSN HeUalond SBLIGHH0 Sleudwiomeugiler LIyflammiasendd alenl  61(pSID
aumaUIed LoTEmTEUTHMET SI9SHHle UPILIBSHBHIISHET Lpsold Balall Ul LG HmeN Heiiprs Henaralsd HBIHH
(pIgULD.

6 o alemailparer @GplbCsmelr

o JFov aH0aTHevmaled o BuSHEH GuTmLsefllar o BusHs Gawenwenpll uBBw  Siplelemen
BFmddHs60.

o @rasmwern Gurml seler Quendles Bul.eoLsmen Gamdld 6.

o F53 WL eaumylener F&H&H IBBSHHwend CFTew (B euenTUD DBBeney CFTEHdHH60.

e Qysmwen FHTHEESHET Slglitenuied senldseosmen GBGsTeTEpD  SyBBeney CargldHe0.

alerr 06

6. #8w wyiw Geen sHEHMAS o BUSSF CELGIPMDGMTS HEHHID.

G 2D (D

D

D) | O @
LDI'l'&ff;GI}

i A,L,M,X g sluamens apemGu GuwfGes.
(iiy X @ gy LTS FUWsDanLl sIIpaHIH.
(ii1) mLsb Bilelimba 2 Ly Lmu_&,gi]ﬂ&waug, ien N @ @zﬁﬁn@}[m Caiml TfSmet B Dtpe sl EFesTam. .
BTDHIG.
{iv) Sesbio NaCl Bswn apeod 2 maui NaCl ot GopnibBurg NaCl ot e eugming 40% CaCl @ng 1B SIBESL.
SGBGI BITIEDSS BHHS.
(v) dsgigy Geusiipampiish o sin_rgh L e bMe b srsabyflasmnss ablusig sr@awsgpaomi il
LS IGHHIUED Beosalsd UTGLTASsILGD £ Hel wis ?
(viy (a) Gmbsn CRHEHGHGLELIL A Be6d HenLOURID GIFTLImS STEFD SiSkeILg HIHB0T, Unbaiiig
SHTdbsor 7
() opsrsasABEE #6500 L efOu S cuanfhil, 2 il HiksisneniyDd eflensrllLmgsimensi i
GBS,

(viiy (a) PeZO,i apsuln Biptbenll 8 indalowisnsbefiy FaUBSHIIL GISNUGIF S0 T @0l . SIpEIS.

(b) @FQrwapenpuisy sfleys GUTeiTSET._ 5T &I Fe O sevensiiflen 2 520ke ewevtlh ST Fiyen BoplitTes
1680 kg Sent. Gmm. (@rg h, O (PBRTES g;rraaaamug‘l[_r;@wen@gmé GIEiTsIh. ) '
1. Fenldhs HAre By c[,osvasﬂﬂstﬂ resisnilldbsnemseniLids SN, i babUfhs Fl’zo’% G Hewflemonds

&g, (Fe=256,0=16)
Il. mevemanfsh REbE Sfap G nmaisafs Sy wimg ? _ (20 yeliaMmein)
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(i)

(i)

(iii)

(iv)

v)

(vi)

(vii)

A - seweombys s/ CaCoO, / sevdluwib sruGmmpp (01)
L - Ggmguub / Na 1)
M - @Geamfler / Cl, 1)
X - mggear / H, (Y]

(04 yefrerleeir)

SimB  QeuliLPleneouled aumUiUTS STERIILIGIL / BBwBBgl/ wenioBnal/ Biled Fnfsene)
seoyud / auelulgd SILTHS Gome|/ HHaleHoHamgUI eIl
gz 9k aloLsd) (01 yeierf)

@ apelwmssed  (01) ANWLITSH60 6160 61 UNBHSBTEID Lo 6ULDMHIGS.
@ ueimistédsed  (01) RUOEIG DB DiuFUILNeOem6V
(02 yefrerleir)

Hewio NaCl Beir 2 (h@Hleveveniid @GemBLILISBE
(01 yeirerd)

SIBIM e uid HBHT LD 2 (hdb@Galmeowied LIflHe0 / & BHE aIeevenuill LWIGLIGSSHM

(01 yeirerd)
() ©IBOIILGHTEHSLD (01 yeirer)
(b) g8 (01)
CaO(S) + CO,(g)
1) FHTHHHET DIGL6VH! alenena|HeT GLieNd®
BleveowLesr erpaulmiiier (01) yeirerd
CaCO,(S)
(03 yeiterleseir)
(a) Fe,0,+3CO ——— 2Fe +3CO, (01 yeire)
(b)) I. FHeords (Hyeu) BmbLle cpsd elewTanildemns = w (28]
= (ee0) 30 000 01
(30 000 ewpsd Fe,0, cpsd  aremrentlbenas = (o) 15000 o1)
. Bgmeauwnen Fe,O, Qe Hanllay = 15000 x 160 1)

= 2400000 (g) o005

= 2400 (kg) 1)

30 000 x 160 etenr gy rnigid 01 Lsitef  auphigs.
(05 yeirerleseir)
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II. (sevemeuuievsiion) sflayt Qumml sefar Fawley = 2520 (kg) — 2400 (kg)

= 120 (kg) sz 120000 (g) (01)

(01 yeirer)
Crszb 20 ystalsel

69yb alameas@ el weldsiu’ L alsbd uBflul SIaISTAIILSEHID (PYa|BEHD SGTFETHEIHLD:

alemalBaLl YeellssT QUBB elsd

16-20
4%

Bealeameney  22.84% oiGemm Ozfley OFUISHeTeTeT].

Bbs

alemmeysamer LeTtefaer 20 oyaib.

8F 0 -
6 -
11 -
16 -

Lot emerl

Bbs  elemealbe

5 yetell opuienLuied 70%
10 yeitefl ouiemuisd 20%
15 yeited spuiemuisd 6%
20 yetefl ouiemuisd 4%
CLIBBIGTET6T].

16 yetefisemen ol SIHs  LeiTalmenern

CuBBeuTHeT 4% Sieugi a1 Liflgmysdsened 70% ouGem GLbmIs

QTeuT(BeiTer

alemeler o LLflosEndbsTan 6@ H6TenLD

100

90

80

70

60

50

39% 37%

40

30 7
17%

BeVES HEEMLD

16%

20 7

6oub alemmaiat LNfleysend o Lilflesend

LeTelaeim 5 9levsvd S &3 el GmBaUTGLD.

Bsualeamalsd o LLMfleyser 10  smeoriubeouCsHT®
@61 o LfleyseT DIMASHABID  E6VESH6ETNLD
50% elL  GoBamgb. HuGHamn s
Gopphdy o ulfleyser (vil)(b)I wBmibd 1T syeugi e
DFHET  DuGHatemd 6% QLS.  BeVESH6ETNLD
g o ulflams (1) STEIILGABIL T SIH6T
A& Heteno 39% SyELD.

(1) @1 Aev@ B 39% LG, BIFTaT MBHOHTLHEODHET QHTLILTET cIeRTNTISH[HHHET OHTL JLIT6T
ULMBIGSmeT 2 (heuTdGHSBE& — oTewiaufsemen  euflILGSSHIauCsHTH  SeuBeds  euGLliLienpuier o 6iTGer
ST FILBSHBHINSHST (el Dislenal 2 BIFILIBSHS (LPIQULD.

(1) elemmailer @eu@saenn 27% DG alehehTen DUlagal HHed SWMHSSLILLL  euTu|baeien OGS
BB SIUSHTEILILIGHET CLP6OLD LOTERTENTHEHHES aPULBISHS Bauewi(HLb.

(iil) B&1 Bev@a6emo 34% oG, Hevewaluls Famisamen CouBILBSHHID BIL LPmBHMmeN CHTIHe0(Lpens
FAWTS LWSTLBGSHID FhHSHTLILMIG6T CHTLUTE FHBeaidser Lfl fobsliul BeTengl. © L B wrsHf qeiensL
LWSILBSHE CFweipenp LFGFTHemen eeipllel cLPeULD LOTewIAITHEHGE UBWBISHS CouswiBLb.

&.0ur.g (F1.57) elehepmend LHNIL G Spfdams 2016

_43 -



(iv) Bpib (V) aleamsseaisd Lajsed Seobmsll LwaLBHs Gamguid UfS0sBUL CsTLTuTar Sifley
ufl fdbasliul Gerengl. Seuppler Re@seteno (WwensGuwr 17%, 16% Su@ib. Lejeed &H60Ha\6 SHL L enllIL
LBDID CHTYPBUTEH OHTLTUTET Sipflensy 2 MIFILGSHSHID (peopuled alaTosOsTHSH QaImB  HWLMHS
rewieufseflLLb (LpeileneushHe0 GeuemtBLD.

(vi)(a) @a1 @G 37% spaugiar  UGH (b) B @G saiemw 10% aua. (a) 88 FHlwurs
BRSBTS BHHHeL Belalamaler BevEHaTmD GMBOIMLAISBESG STJERIDTE DIMOHSHIGTNSH. FoHd)
WL euenLled HTeHSH6T BB alemeteseie LTSS BUIeoLEmen GHMBlHHIH ST (HEH60 &L L TWILDTEUSHIL 63T
LOTERITHEDHEG 61HH MAUHHED DIeUFUILDTS TBG.

(vii)(a) a1 BevgBenenio 19% Su@b. BFTwend FOaLITHEMET 61(RHIISBGD OBHBID FOILGHSHIIHBELD
FlgWl  FhHILILRIGmeT  QUBBIGCHTHHS CalemiBd. Gwevdls LUIBSsmer OQFUISHET clpsold  Dipflens
2 mIFLILGSHH0 GeuswiBLbd. (vil)(b)L, Il Beir Bev@& B6iTento 6% SiGLD. BG6T BeVE HTNLOML 616 &HHIS6BT6IT6
wrewiaifsenen LuliBdseied FHUBSHSH CouemiBLd.

7 oo alenrelnarer @&aGamen

o By el 2 BusHHuled gBUBD FoHF OTBBRIGMmeT CFTHdSH60.
o LaIFsd oamBaLGHHeUe0 Henev IBiiseier Lmsamila Spfialamer GFmddsev.
e el 2 LIGTENIBISMET (LPMBUITS MBWTEHD Hmaiiden LBBiw Snflensy Camddge0.
o FoUT genel LWeLBSHSH Oaliugsdomuis sallb@d Dplalamear CFTssaHen.
o Weigsd HISIILGLD LeT Seodlenel Haulldb@Gh BBamey CaFTaHdHe0.
e  Gflwl uLeder LWETLTEG LUBBIW SNSleneuu|d SiFHener LIWLGILIGSHSHIUSTe0 JHBLBL SIgIsne0sHemBHL|D
BandHdHH60.
alen 07

7.(A) g &f&s> Bi V& o Boswd SpTLFUTeS S6lp HIGULBeer 2 mevalll UMT&E. 2 wallsd
srenILGEdmonsE B15Cs655H0 of B_sHeIHba FIREE OSUIEILTE HNEHGS $60 2 e @f
BL e Buscd O ol HosvikbSne B OsrenGbssnimfaldms. Sthiflomsd sceliug apes
Gasim Weaay @ mussHcs iinGasimal

B 5Cma b

() CupEiss SeaaehaSEhU, B agma o HusAtims s BoLCupIh FbHl Bmeaanpsens
SHISHIH.

(i) 10elr gy Waweuugasn &;ﬁu@@@&u‘_wﬁu@m 2L Goory 1. et o BELSH -G afBoehbhbe alprsinBl
b EQpsien 2 melsd SreiGdama (P, O, R sidlue Hensotoniiiomsnigl).

P Q R
- B ' i
wr e B, B B 2E B -

125KV 22kV 230V
220 kV 220kV 22kV

(a) P @ s LA Gsiten dleneownmylbsiien susnd wirgl 7
(b) R@en (pmamnnd mmeflad o sien (pobsssian safianisoma 8 800 eefisl, oAH6 Hiemamms F(hEa
a_ 616N (IPEISGHSTIsH sIeRamibanhenuit HIam .
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(B) 230V Qamepmeiensys LweiuGhg pdr GanliuorEGasBe @b
ol Ipsd LSILEHSIL L X, ¥ esiignid B 955 Suemhimenioisst &6l
sremiLBEssa. @hg ¥ @i owlpiy Ganmonds e supons
Sifibhsiu_ Geisngl.

i ewdipliy Getiuwpré&lomw el sepBepLs barEHS
Ustsng  Camanunar  Gautflensodd By Galuwrs@asnhg
STeGaITIphIEmLiTsy G GEn aBbetuBLoma ?

() Bue o6 LisHisdst o den B wimBLl urss)bhHed = sfm
Eflsond Lmsiss efengens ol ILLTaEBETIL SNJeTHmBF HHHHITH
alan b, b.

(i) s efevfans B GeunuordsiuGn  guonsemoin s 2 sisT
utsSrsHs 27 °C G Bméo 1.5 kg By Hg0d oulipiy
Sarionsd 10s enpibiss & CmnGHHalILGA I
(@ onEr 97°C Bhe GerwwrssiulL Onels, Bfldr apsob

o_MiebAERETaneaniun L GanihSe sleTenais sremis (Bfer
Seieutindg GaErsiensrsy 4200 ) kg_ll{"1 oletidh GEHMesD).

(b) owpiy Gernon&autsr sy 1 kW gy, Gwlsn @il 97 °C Salluplensbg BT
CaLrE@asna obss Crn 8 L aelsr, SHECHISHHs Siflprn | GeuiiwrHEul@r ppsoid
PaEsslLin L el shsanidh Semlb.

(©) owpusliiged @ Brebbhs 4 Hlepsuse GuHGHHHTH B Qo DTS e IS ding. -oisuall ipsd
a_sisnai s 30 BILEsT @ 6ilen b T HHHRG By Gaillnorbgauspes trevelBh elr DisvenHsiei
P il Aot e sl i1 s N

(€ Hsiena )l IpIIUSBEE Gyfiu SsokBmanL LIETLGHSIIHI60 SHOLTE DiflE Boh eSS (B MHEGTE.
) Gy Sobs SLUIGPBGH LUISUGESIUGID Sglhien Bevah B elilsd SEnemLpI] wrg 7
(i) Cuielss semaupin So gfiu s@issd uGbEUTS seier el GuglEems 7
(i) @il ULed aaLg ssuelHons SepndaaEiu’ Bsie @uphssiurgd 7
(iv} Wememan: LBIILSHGF Gfiu seobiEmen LWSILGSSINSH B eSS KD
(20 ystraf) et

©OD 0D

7. (A) (1) 91068 68 ——=> QUss FobH ——> 10T F&
Sl6V6VF

pfler SIpHH FHIH & pfler Quiss FoH

et g8 & Fpeduler Quiss o)
TOVOVE ]

ONWds Fod W Fé&Funs wrpid / Beneowrmid.  (01)

Buss Fé8 W FéHwns wrpd / Peneowrmid.  (01)

FhF HeeOTBIGE WTSHHTD LeTel eUDEIGHS. (02 yeirerlieer)

(1) (a) ugal B Beev WTHH (01 yeiter)
o Yo No e 2000V 8800 220V 8800
vV, TN, 230(V) ~ N, SRS 0230 (kV) T N
. 8800 x 230
N, = X X5
NS Ny 22000 b
alF ameflesr eemieniisems = 92 (01) (02 yeirerleseir)
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B 1) Y

(ii)

(iii)

(a)

(b)

(©)

(01 weiter)

Y ursdrsalev Gupameyams @LULb Siguiedmba GedGETehd (pIpeLWITS
B OUmIIHTeL alengaied Geulmorgi. (01)

X @60 ooy Babaideoemer  (01)

TOVAVE ]

SIfpiY Geuliorsauleddhba OUBLLIEGLD euligdeammed Y ulsvisien LTSHHTHHer Siguievieirern
B CLPeVSHGnBIH6T CRIlIL(PBIISHTE0 DiuBlesT DILTHH GHmpul Siemal GoebBHTeHE GFeoa)ID.
O1)

X 9md BriLseame@ Gosuieen cpeoshdnBide SHEHTHS SeNFUD. BUDELPEVEHEBIH6IT
CeouliLpmIHed Beleuty QFHTLFFAwns meoLGup alemgalsd Gauliomg. (01)

X @60 GHEE& Bdslu@p Geulin Y & el oighsn (01)
(03 weitarlaseir)

piemed @ flehFi L Geounnd Q = mcl  SlsLevs

= 1.5(kg) x4200 Jkg"'K™") x (97 - 27) (K) (01)

= 1.5 (kg) x 4200 Jkg"'K™) x (70) (K) On
= 441000 (J) / 441 (KJ) On
mc 0 @evevrailiganid Fflwimer LIFHuied, BmidH alewl eT@LBBIGEG CTHSHII LeTer
02 auipmisa]b.
(03 yeireriaei)
- E ] 3 Fod) .
== SIS Qg = o SIS
1 x 1000 b )
0= e o
E = 1000 x 8 x 60 on
E = 480000()) / 480(kJ) (01)
SI6LEVG
E 1(kW i h 01
= 1KW) x = () o1)
2
= T3 (kWh) /0.133 (kWh) (01)
(02 yeirefiaeir)
8
CFLAMGID O GHTETEVE, = 1(kW) x 50 (h) x 4 x 30 01
= 16(kWh) / (g0 16 (01)

LIV
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2
= 1—5x4x30 oeveog  0.133 x 4 x 30 (01)

= 16(kWh) / (o0) 16 sz 15.9 (kWh) (01)

SI606VG
_480000(J) x 4 x 30 1)
- 3600000
= 16(kWh)/ (gie08) 16 (01)
(02 yeiterfiaseir)
(C) (i) P-nagpd / Bmeurul / gefwjeniy Smeurul (01 yeirerM)

(i) e P-ndfw deelussealoans / Haepssowmesm Fhaulam mall plilssiu@io.
* Qaflgsg Weagsdlwns omHBBUILGHLD.

IITRIB PHBBS Qb Liafer (01 yeirerfl)

>i11)) @fHwseomiser LBl OHTLITAIHID FIOMHBTIOTAIHIDTET DieHIDLIL|

(01 yeiterd)
(Av) * @60 LOTFML H6O
. Fn(BSHEVT QLU SHT6VD OBTERIL S
o sl QUTHL H6IT EeL6M6D
*  cpeuganF QFewe| Haly gmel CFee| Bs0enev
ISP PHBBGS @b Liaier (01 yefrari)

Crszb 20 Yeitelsel

Toub alemas@ almLweissiu’ L alsd uBflul SuSTEILILSEBHD (Pga|SEnD SLGeTEFam6TsEIHLD:

Beialemenet  OFHfleyCguigienCermy  52.08% Su@b.  BbHsH

alemmalB@ll Letefael QUBB el
BEU U w6l allamaibeTar Lsielse 20 i@,

@0 0 - 5 yetell guiemuied 64%

6 - 10 yetel guiemLuiled 20%

11 - 15 yemefl suiemuied 12%

16 - 20 yetel opuiewLufed 4%
Leeflaenentl QUBBI6T6T6T].
Oz elamalBe 16 Sedevsl 16 BBGL Genpeurer LisiTefllsemernt
OQuBpeuTHeT 4% Sz et UfgnysHHeled 64% o Geriy
CuBBIs QEmeasiheTen LeTealssT S Oleveudh S ey el GeBeaT@GLD.
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@euaiemaled 12 o LiMfleyme o _6TenGxHm(H
P 1 o uifleler eogseemno 50% &
ol amBspeoras Sdlugi e o uilfleamser 11

alemaler o LLfla|sEnoHBTE B6VE)5HSHEHTENLD

100

% B BQuGgsaien 50% | el GmDBeuT@LD.

BevGsaann 1055 Gophs 2 Lifle) (C)(iii)
LUBHIL G DIHAT  DeuGHaemo 6%  SLSLD.
BuGSHEmD FEmbBHeons o eien 2 Lifle) (B)
(1) QgL a1 DB oG Do 73% SLELD.

B60&H SH6NEmLD

Toub alemmaier Lfleysenbd o Lilifleysemnd

(A)(1), 7 et Pleveowild @BV ST OFHTLJUTH HOLOUDBID FHd wOMBBID  eleteuliLi’ BeTendl. SHes
Aevgsaemn 43% S, CUTHSSLTRT UL 2 (hSSMeTl LWSLGSHS Seleummrer  FhaJLiLgse0
BOLOUBID FHFH BleneoTBBLD GHTLTUTERT SH60bHSHIMFUITL 60 cpeold Fflwi oslenel QUBDBISOHTHSHH60
SlauFwIor@GLb.

(i1)(a) wBpid (b) uGHsefsar R seaimn  (WomBGw 44% wBEBId 24% SLGWD. HleneTBIISET  OBBID
SISO COFTLIUmLW  ereflul  HewidHHe0demen OFUieugd  alehEhTel  UlIadnl SHFHev  GlFuietpenn
ufGFTHemeIBemeT LIWSILIGSHS Blensoommbilaeilsd @ meuendsel o awi(h 6160 Sl d5Hs0STaTEHLOTE LML &Hend
HLIOL G Blemsoommell euendsel @yenigendid GBluiBsmen OHelamod@EsHsd Gauewi(BD. HleneoLDTHAs&Her
CaTLIuUTeT HellhHeobmen QFUINSHBEG LWGILIGSHSHID FIDGTLT(HEHmeN @eimisrend QFUIaCHTH pdflifluir
slaflw Lydlemiser FeveuBeny LoTemTeuTHeMLLD SHiTeydbsmear G LoailILGeT cpeold DHeT E)60dEHHETenLOmL
DB B SHBHIHOBTETEN  (LPIQULD.

(B)() Ber Bevgseien 73% ou@b. SIEmTL eurpelsd oObUL Qeuliuords CuITaTB o LisFeGLomesens
LWTUBSSID SHHTULSHE0 gnlgul alenersHHBenil 6 Liwlenerl GUBBISGETeTen 61(hdaEGalIenTgul LIG(LPeNBSEIT
esTLIuTer Snflenaull GLBDBISESTHLILSHEET (peold B Seaimweml Geild DIFH &S SHHIHOBTETET (LPIQUILD.

(B)(i1) @&1 Bevgdatento 15% ou@b. B Qeulilorsstiu@GbCUTEl Geulil @)L TBB (PaB&6T CSTL LTS
GOILILTHHSHHe0 el wellbseler SeuGHSHEMD  (GHMBEUMLUSHDBE  STTEWIOTE  SILOHBHIGTENSH.
BzaCurg Geulil @)L TBB (PEOBH6T CHTLIUTS LTemTeUTHeT HalalsHdHled CETeTepd alsoms CFwBuUTL (b
(PmBEHMeNd CHTewIL. BBLIGHH60 (Lpenpaemen LlarLpnpise Geuemt(HLb.

(B)(iii)(a), (b), (c)2_ulfleysefer Bev@seaienio (WenpGui 35%, 19% wBmib 8% ou@ib. o 1lehd 6B meemiLBLD
CeuliugHear slememar Cxlg DPfIFHe0 DIFBFHHIF CFeoId 6T FHHUNET Dleey OBEBID LIWIGTLIGSHSILIBLD
e G seienal HlIBHe0 Pl FHBeider QHTLIUTS alaeuliLl Beteng. o flul  alamelBg
Bxmemeuwimest FoaTUTHHmeN DN HAHBSTEHLWD IBBLD CFUIgH LITHardhamd HIULUSBEG (WQUITSHHLILIGID
Bz Bevddaimoulsd OFevaTsd CFaISHHuleTengl. @alteumh FhHaTILSHBSTHID LILIGTLIGSHHEa6uwIQU
2 flu FweaurGasmen Ggefeurdald CamGULCHTEH LILGMDI sumswTer CLIBIOTEMmISMANIL OLBBISHOBTBHS
rewieujsemen L FfWT Sigshsaly LUIBF@EeMNed FBHLBSHHIMIHE (LPeOD BFHT BeVESHETMMUI DIFHHH SR
Qameitem (LpIQULD.

(O)(1), (i1), (ii), (iv) ug@Hsefer Bevg o (WemGuw 2%, 15%, 6%, 34% ou&b. Bevddraiulsd allehehTe
LML 9j6v&led Gfluiseold QFHTL LT Dipfley BmiE aleauliLl BeTengl. Be0sHHTaNuied allehehTalld QST JLITeT
e wraalfseilld o BIHIUGSHSTUTETE BHET BeVEGHHEEMID GHMBHS UL HH0  S(HLILIGHemeT
SlUFHTaNSES  (PIHEBEH. OFSBEHTE UTLSHL L ST  slevemeolianlell  BeuHHTaiulsd  6lehEhTemSH I 66T
CamLJymLw oley, &HmeT LOBEBID  WWeTIUTRIGSMT  CFuUBLTHSET WLBBID  QUYHBIGEMIOLILIGET  CLPGOLD
Cxpeafayubss BFer EevEDHaremenil SIH & SHHIBCST6TeN (LIQULD.
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8 g elemalpasren @GlaGasmei

DIBGHFTHRGD  FrllsenTed &IHsLLGL  @Gurasefer  @ulsLEdmenud  OFHTIHe0HMETULD
B g HaH60.

FBlmev almaseaie Snflmeaud allenguimearseisr Snflensuwd GargldHe0.
alenguilenenseilear HEHLILSHDS HwibGD BB CFTH & H60.

Gous Cmy euenylener LIWETLUGSHSH HEHaucodemnem SBIWD Hpearsaner CaFTadHe0.

alleorr 08

8. (A) wellwedlsir 2 1 e96h 2_siten Fleo (PEBLOTH DibEh FFbGE FOUIssr £Cp Hremm LFElamen.

(i)

(iii)

(iv)

soF &IOU, GaLWIBUTElF &pinl, Fasul, siEfers srind, Faaissh
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