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9. foweRe ol & 3N B 7|
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2. ferger

a9 1: faorae f&a Ped & ?

STR : AT & 9 ARF e gl & qEEl @ o7 e d'd €1 98
Teh S A d=m H BT © fdde dEaar € UG HH AET H SRR 3Taud
faera wEamT 21

U39 2 : Udh S &I 39 H faeaa &1 Sarexvr forlay |

STR My g S Cu—Au , Zn—Cu |

geq 3 : igar f&d wEd § ?

SR o faeae @ AfRea @m=r § SuRed faog &) 7En @7 Higd! ed & |
U9 4 SgAH ufaed digar fed ded § 7

SR B fJorg Ul @ YR ¥R @ 98 9T o fdods @ |0 YR AR H
SURYA Bl S fdadq &1 g ufaerd digdr $ad o |

U% 5 GeUH Hferd |igdl S 6= bl 3 eIy |

STR : SgdA gfa=radt (ww) =[fdera &1 3 | 7=/ e &1 3 | A5 X
100

aewqmam:[ﬁéuaﬁwﬁw«ﬁﬁuaﬁwﬁw+ﬁawaﬁ
PIG] # )] x100
(W/W )% = (wg/wg+W,) X 100

ws = fdera & U™ # A=

W, = fdomas o) a9 § |

U3 6 : AH ufawrd fhd dsd § ?
SR fdoly gl & A YR B 98 AT Sl AT @ 100 IAH AT H
gell 81 e &1 smya ufieraar dearl 2 |
e 7 S ufoerdar &1 g3 fofay |
SR 3ad gfaerd = [fderd &1 smasi(ml) / faed &1 3maad (ml) ] X 100
(VIV)%= [vg/Vs+Va] X 100
Tgl Ve =fdeld &1 I
Va = f[daa® &1 o1ade
Vg + Vo= fdoras &1 eraa+
U3 8 :25 mlITIATA ®I 75 ml I H biele O A JfIaar sid difvTy |
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SR fdoig THTT BT AT vy = 25 ml
faea® U™ &1 IIH V, = 75 ml
IS BT ol AFAT =vg +Vo = 25 + 75 = 100 ml

YAIIR,
AT UAAdT = [vg/ Vs +Va] X 100
(vIV)% = [25/100 ] X 100
=25 %

U9 9 : SIHH A ufawadr fhd ded g ?
SR B Ao & ¥R 9 &1 98 G Sl f[dddd & 100 AN AFAT H gell
Bl faciT &) s Ry ufeadr dedn g |
U 10: SIAM IFA Hfcreraar &1 g3 forfay |
SR SAM A wfaerd(wiv)ve =[fAera @t I § #131 / fIda| &7 s |x
100
9% 11 : 2 % wiv NaCl &1 500 ml STl fdeas 99 @ forv fdas I Nacl &1
JNMATIHAT BRI 7
JTIX - fear g -
(W) % = 2 %
fderas @1 JMIad =500 ml

AR,

(Wiv) % = [[dera &1 U™ | d31 [deas &7 MIa9] X 100
2 = [NaCl &V U™ H 9= / 500 ml] X 100

NaCl &1 ITH H 3Maedds |3 = [ 2 X 500 ] /100

= 10 UM

e 12: AioRdT f&¥ ®ad 7 7
SR TP e} fdem ¥ geol gy fdo & Hidll &1 A& &1 el &1 HAelRal
FEARN B |
U3 13: HioRdT BT I forl |
SR HioRkdl = [ded & Aiell &1 F&1 / [9e &1 @ier 3 3imiad

I HeRAr = [fIe & Arell @Y G / faferE &1 fAelieller # maas] X
1000 U 14: 90 & Al & ST S B BT G oy |
SR I & Al &) &1 = fdeld &1 UM H ¥R / fdeld &1 MR

n=w/M
U39 15; Alcfadl fbd Hed © ?
SR [Ia® & (& fbdum 4 gl 8¢ A & Al &1 9= &l e a1
Aieferdl ®ed 81 9 m | @RH A ¢ |
m = el & Arell & 9=/ fAare o1 fhamm § godE

m = [[doig & Al & 91 / fad™e &1 9W 9 gedE] X 1000
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U3 16 : 99 Aigdl sohsal ® a9 foIiRay &1 do|e & garfad 81 g8l 2 |

STR : HioRdl , SoHM Uferdar , J1esie , ppm |
U9 17 : S Aigdl shedl &1 A9 fIRau S a9 3 udifad 8l €
SR HioRdl 3T¥dd Ufdeddr | SgE T Ufaeadr [ Arerdr |, BiHerdT |

W99 18 : YA SoM URX HieRdl TR o1 YT 8IdT & 2
SR HieRdT gedl § |
T 19 : fordr fd @ead € ?
SR U [REd 9™ w41 99 [ddde H gol gV fdeld &1 siftiddd A &l
ISP faeiudr wed B |
99 20: SN @I g # fdelgdr &1 uIfdd &=4 dlcl HRS HIF & 7
SR (1)fde va e &1 geid . §9F Ui 9T Th SR H g 9 @ |
WA I sod I § ga Sl §1 391 UBR 31eedi {[Jeid iR eiesdiy
faemas # germ|

IS
9 21 : O @I &9 ¥ [Igar R dY &1 ®I7 Y496 Usdl © 2
STR ¢ A 3 &1 §d H gl SR WhA € 1 diYAM deM W= 1 fdergar
e | AR S HT 59 F ol SR ThA 2 A amgHE de R ferar 'l |
99 22 : SRS UhH fFd ded 8 2
IR BT BT g9 H god U SO BT AT BIAT © AT §H HARINY Uehd
BEd & | 3B AV M BT 7 T BT &1 ((H>0)
Ueq 23 : SR UhH fHA ded & ?
STR ;3N BT 59 H Hiod IR S IAfd Bl @ 39 SSAR) UhH ded o
36 U AH BT 919 F=ursicdd Bl &1 (H<0)
U9 24 : 39 &I 59 H fdoIadr R 9 BT R YA BT © 7
SR T BT Dl 99E 81 gl 2|
U 25 : I ® gq H fderdr fod RMer gy Ay owh ® 7
SR : IAGNYOT OTep |
TS 26 I[NV UG fHH FHEd B ?
SR fBA A BT em® H AFAT ST 1 cm® STA H eIl B AN 0T
FHE & |
g3 27: N9 ® g9 H Aol o1 UIfdd &-4 dlel $RS HIA & 7
SR (1) fAer IR faamas @ uaid

(2) dm

(3) <@
U 28 : NH;, HCl, SO,, H,S ,CO,, C,H, ,0,, N, I JAGRYYT UM & TS HH H
ferfag |

3JTIX . NH3> HCI > SOZ > HzS >COZ > Csz >02 > Nz
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O 29 : TR AdU B [GoIdr 324 S Afederd d& dedl IR 399 If®
SISGIE] TR ged el & H/I?

STR ;324 S AT d& a9 &1 fohvea™ STl T BIAT © o faoradr
gl g

U¥F 30 : HCl I NH; 319 doiF &1 gor=m H Uil H o7 gl 2 Ji ?

SR : TSI JARISS g FHIMAT I 6 UPfd B & TA UMl T &5dig BIar
2| B A fao wd faade # gol Sfar § ofd: g8 UMl H fae 7 fahg
Ol @1 UHRT Iewd BRI © N TIEQIoM JARISS T MM doie H gl
gerd B |

U39 31: I @1 59 ¥ fAear o a9 &1 &7 Y9 gsdT © °

JSTR . dYEH g8 R T &1 gg § fAodar gedl 2|

U9 32 A9AH g8 ¥ 19 &I fAoar & gedt 2 ?

STR ;A9 e IR IR 7Rl o1 oS Soff 98 oirht & o™y 39! e 4
fspIRia 8 &1 TgiT 9 oIl 2 SR faear g SRl 2

Ue 33: TRQIo dol Bk 19 @& 59 # goii W a0 e R fJerar f gl &
AT ?

SR : BISSIoA dl R 19 99 9 H goldl § Al ST BT AGANl BIAT ©
I AOHH o™ W AT dedl B |

9 34 ;S BT A9 BT 5d A fAeludT R q1 ¥4 81T § 7

STR  :SM 9 W 19 P 5a H fdeidr dedl © |

U949 35 : G doM WX 19 @I g9 ¥ fJoradr «df gedl g ?

IR (P Ao R @ goM R Ui sP1s Aaad H IR ARl B |
¢ Ol © gforv I @) faoigar sedl 2

U 36 : AR AT Al fbd ded & ?

IR . AT 319 Udh AlGdl $HE g | U Aoad # ol gca & Aia aen @a
Al B W& & U B Al 7 Hed 7 |

g9 37 : 2 B R forfRey |

IR :ReR a9 R Y fdaae & gas ¥ad # fdog I @& 96 fdars
DI A8 W AAERT § I gRT oMY ¢ €9 & FAMGU Bl 2 |

ma P
m=KuP Ky =81 Rerrd
9 38 : 2 & IH DI A0 fora |
ST (1) T} e =2 B ARy |
(2)dTa 98d HH TS BT AR |
(3) T BT faamas © AT e At 71 8 |
(4) faeras a9 81 =iy |
9% 39 T & 9 B JAIAN 918y |

14



STR : grs[ey ¥ dredsgalirgs 19 &) fdogdr 9eM & folu didd &l I=qre
TR d< fhar ST 2
U9 40: TAIRIAT fhddsda?
ISR INR H ARG B F S HROT Ara FHSH BT &HaT HH 81 ol § 39
T PEd 2|
U9 41: TAAAT 0T fhd IdR & imfers gRRefal # gar & ?
SR 3I8d Ho WAl R e HH BT © a2 Aldio 19 & Figdr H4
BIC © eI I81 X8 dTel oMl & IRR H FTR{STT BT HH 81 oIl 2
U39 42: MAERI § 98 e G9T Bl Abd & forv Fffrior ™ & Riclex |
AT T A o 2
ISR RBferw M)
U 43: 59 BT B <9 A ded 8 7
SR B il ga &7 Adg IR ARIEaRRl ¥ SHE! I g§RT SR 1T &19
SI ©d BT IHif¥P <6 Bl ¢ |
U 44: RS Aoty b e & forg Sl &1 199 §Tsy |
SR [ARFd v W qwehd f[ded goh Ao 3 ucdd gcd &1 iRk g9 99
gcdh & Al T @& T BT 2
AT ol e AT aeh 8 A d B | O S9@ 3NRAH TE P, AT Py T |
DI AT =T BHAT x5 TAT X © Al ASA B FIAMER

Pr O Xa

Pa :PAOXA

qer, Pe O X

Pe =P Xs
¥ 45: ey faferas fod wsd € ?
SR U fafems S 9Rd 99 vd 9Ed digdril IR ISd & U9 BT gre|
X © S ARY e Fed B [FEF Aifde U9 I[Ete il el fJed ue
faema®s e faeas 991 € |

U3 46: MeY oy & ygg oterr faRay |
ST (1) T8 IS RH BT uTele BT 2|

(2) fAferr &1 g oMuad fded qer Aae & A @& AN & avIaR
BT B AT 9 e & o § sirga aRad= g g 2|

(3) faera den faaae &7 R Bx IR S &1 9 o1 YT Biar & el
IS BIAT B | 1id Yl yRads g Bl 3 |

(4) Ao & fdom don fAas & SRl & Hed IURId FHGIhI Bl
GRATT fdery & SRl & #e Jefl f[dedd & IRl & Hed IURd ATHSId dal b
gRATT & INT & aRIER BT B |
U3 47: 3Ny e & <1 Sareer fafu |
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SR : (1) n— TFA TAT n — TCA

(2) FART dSfE TAT SMT o |
e 48: IJARY [ded f&d Fad & ?
SR d e ST 99K d9 3R A Aigdiell R I8 9 @1 urerd T8l
I T Ie IRy fdead dEd 2|
U 49: IRIEY Aead & Wy [or forlkay |
S (1) IS H &7 gred T8 B © |

(2) faer & "cdT &1 AT H1 W) maad § yRad= BT 2|

(3) o= & gedl & Al F=v1 W) U9 ¥ yRads 8T B |

(4) oreel faee ¥ fIold don f[Aad @& ofel & Hed SURYE SR
SINIEEY 9o facig—fdery oTvpl & W& SURYT AdRIUad SIHYTT dof Tl
[Aae — fIcrie JAURT & e SURIA SAR3MUIS Fall B ol 3 gadl AT Jdel
B |
A% 50: IARY fded fhad UdR & B & ?
SR IRy a9 7 96R & B ©

(1) g faged ueia &= arel

(2) oS faTey gaRid ®= ard |
99 51: A TR & AR Ao I8 9 3 A fage uef¥ia &xa € 7
SR . U ey f[dagd s fderg don fdee & JAupll & #ed IuRerd
3fTRRATIIS JATHYUT g1 fde — fderd SRl & Heg deI fdee— faemad v
& " SURIT IfARBMUIE SMHYU dai @l Joil § §del 8 § d 8ol | 4
g fage Uafdid oxd 2|
99 52 U9 T ARY A" & el fafay i Ikl | & a9 s fage
s9fd & 2
S (1) #EE 9 STd

(2) VAT G ST |
%9 53: [hd PR & JARY [derdd I8l a9 ¥ Fomcs f[dge- <9id & 2
IR LU IRy fderme R fdera den faomae JAvRll & Hed SuRerd
3ITRRAMIAS  JATHYVT g1 BT YRA ety — fded SRl & #7eg dr faams —
fIamrre arvEil & Mg SURA JATRIATINAG MHY 9 ¥ U9df Bl & 9 IS
A 9 oo fdge weflfa axa £ |
¥ 54: RUTHAD fdoe YERId &= el IRy fdee @ Sarexvr forfeu |
ST (1) TdeH 9 FAR%H

(2) THIe™ 9 THIl |
U9 55: Reraamel fsmor foy wed € 2
STR ;3 I 31 ¥ IS 3ragal &1 v fAsor &Y oragdl & Heed @ yWifad v
9T Uep &1 I R SIIAT BT @ ReRedmRll s HEdr & |
9% 56 : Reraarll Hsrvr fhay UdR & 8 € ?
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SR ReR@@r A g1 TR & 81 § -
(1) IHTH aETEl U FFTdH FaerAidT ReRaarl Msro
(2) ¥ TSl Ud STadd daeiHid! ReRddmel HsTor |

99 57: 3IfSHaq qrerel vd fAaq qaeieT Reraarl s 6y @gd € 7
ITR ;98 Rera@rRll s e @edie SHa il Wil ofaud & q@edis | &F
BT ® Jf¥edH arere) vd fAeaaq qaeiaT Reraarelt fAsror weerar 81 9 ey
fOere S ISo w9 g9e fages 9l axa € 59 R &1 Rerdarel
fRsror 99 2
ISV - Sl 9 QI |
U39 58: a9 awSEl Ud Swaad daid! Rera@mell fAsror fod wed § SerEvv
ferfag |
IR ;98 Rer el fAsror RSradwr @esie Ao @ fhdf A o/aad & JaeHied |
e Bar & frerds awe Ud Swdd qderie) Rerdamel Msor dgerar €1 9
IARY faeme o ISd w9 komeAs fages uefia @Rd € 59 UBR @l
ReRaarel fAsror g1 € |
ISRV - UHIEM 9 FeRI%H |
9% 59: 9 bl arsqeiidl &9 H Py Sraryeiel 37gfg Mo IRl & o g9 &
IS TR T T91E g9al © 7
ST AT ST BT IS HH B T ¢ |
U3 60 : Il sd H SraTueilel Yl MeM R e wH R Bl Sl § 2
STR : Y§ I 59 $I Gds WX Dol 59 & 39 B & ofl I & 37 a4l
3V FAT W AT AR H S R AR IU BN | g 99 I1gfy fAag
Sl B AT 9dE W IRl 9 b AR & AR JaTUd MYl b BT Al
AdE TR SURYT B0 & S arsy gl H F8) S & ofd: a1fyd 8 drel Hholl Bl
AT H HH 3 W 2 3R IS BH B GGl & | 9 dTNGd H STaT R dhEd
=
TS 61 : IS PoRH fHd ded 8 ?
SR e\ & 9 7o 1 fdeld S @ Fe R R SR § ST IR an
HHed W A8 9 IIRIEId O HEd 2 |
U 62: AVRAD TORH B ITERvr IRy |
ISR (1) arUgE H MUde AT

(2) TUTH H S+

3) fewi # 3rava+

(4) WRMRUICE
U39 63: dM9Sd ¥ MMUEH rg-99 fhd Ped © ?
SR (& qWed gg [Iads H el fded e o 8 darell arwere
S qN Y& RAad & arIerg & FJurd Bl arwerd H SMifdies raTHe wed B |
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TS 64: ATWGIY ¥ AMURIEG JTTAT T AUHAEIS TORM © | 39 oy g forlkay |
SR (Pa - PO)/IPY = x
(Pa - PO /P’ = wgx My /Mg xW, [ for dilute solutions ]
wg = a0l &1 U8 ¥ g
W, = faamae &1 a9 § goga
M, = fdeiIed &1 AR SHH

My = fdord &1 dIoR S|

U3 65: 59 BT daUAID fbH Hsd § 7
STR ;g8 YA S IR g9 P IIWElE digESd & @ §XER 8l Wil &
BT gaATIH BB © |
9% 66 : Y& AU 59 H AaEid fde MeM R SHS daMid IR ®T U491
asdl & 7
STR 59 P AP 96 ST 2 |
g% 67 : Bl gg arueierdlia ga # srarsyeiiel fderd fe™ W q@eAie a8 Sl
2| SHPBI BRI JARY ?
IR : O9 BT srarsueied faeld &1 gg f[dae # Sen Sar g ar fderdd &
IS HH Bl ST 2| 379 §9 [Iol & arIed bl argavselid Q1 & aR1aR He
@ forw gg e & gomr # Afid T ST e © | I f[AdaT &1 q@eHid
g€ [Iemgs @1 o # aifte 811 €1 39 8 F9eid S1aT ed & |
% 68: FUIG H IIIA AUHEID YUEH Pl FEFAl W el B AR A1
XA BT G forRa |
IR : AT, =K, Xm TR, AT, = TG H IIA
K, = Hielel I1a- ReRIP( unit — Kkgmol™)
m = fdeTaT &1 Areferd

ATb: Ko X [wg / Mg X W,]

we = faola &1 a9 ¥ gogaH
W, = faemae® &1 fhamms § godE
Me = fdold &1 AR good=
7, AT, = Ky X [Wg / Mg X Wa] X 1000
ST9 fdelad & g\ e UM H 8 |
e 69 : Aol I~ ReRe =0 &R &l I3 oy |
IR . Ko = My R AT,°? / 1000 x AH,

M, = TIemae® &1 AeR segqH
R = 19 Reri®

AT, = AT &1 dRerHih

M, =dqTSI BT T SHH]
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ue 70: [ 59 & @A fig 9 @1 acud © 2

IR ;T8 JOEHE ST IR R ©F SN TR BT dTEd §d 7aR]] & dTee &
RER B OT 8 & &I fedid g Heatm 2 |

U3 71: fH agia 5q faomas § srareia faoid fa™ &R g9 @ f9ie w® @r
Y TSl © ?

SR o &1 fedie gg f9dme & a1 3 &9 81 ol 8| SaeRv & foy
Y€ Od Y A fcqagd R Sl 2| O H THd A R 98 — 1 e
AfedTT & I THAT © | 59 e H srawH wEd B |

U39 72: RHi® g9 HT HRUT d1sV |

STR : 99 AN UarRf @ fdad & gied & df fdaas &1 arwere fdas |
BH BT ST & 31 fIes &F a1 R & 19 oI & |

e 73 : f2Hid g VRIS YURH B BT W [deid BT AYMR FId BReA

&1 g oIy |
ITR : AT = K X m W, AT = BHe H  eraHET
Ks = HAld fH® =
ReRT®
m = fder a9 &1 Areteran

ATf = Ki X [wg /Mg X W,]

ws = fdera &1 a9 H geEE
Wa= fade &1 fbaum § goam
M = fdera &1 ATeR goga
a1, AT = Ki X [wg X/ Mg X W,] X 1000
9 felad &1 SgA e U H 8
% 74 : [BHIB AT ReRIB Toq Tl &I Y« S & A& Fag UM arell g3
ferfg |

I © Ki = Ma R AT{°? / 1000 x AH;

M, = fIeI® &1 AleR S\
R = 1M ReRri®

AT = faomas &1 fRHid

M, = T BT T ]

eq 75 : faaxor {69 ®gd € ?

STR ¢ I8 WhH (ST S isdT dTel &3 9 79l &I (T Aigar arel &3 @l
3R A BT § IR0 HEar g |

39 76 : IRV fhd ded & ?

TR g8 UhH T 9 Aigdr 9 fdes | S digdr arel fdeas b1 8iR
fAemae & o] U fireel & e’ A TOIRd ¥ WRNRY HEa ¢ |

T 77 ;S USRI & SRRl a8V T uRT freedt &1 fHior 8ram § |
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SR UHHCUR, AP , IRGINTSAgS A |, IeRRAsRRASS |
RS 78 : IR fSree! Eap] frgrd CIEN |
SR IR f3reell ¥ BIaR dad [Aadd & & B T IR Ghd & [deid
& TE |
% 79 UM H [HAMY B @ R 98 Bl G 5 @l ?
SR UM ¥ (B &I @ R UFl & AT WRRIRO Bl fhAr gRI fdherder |
T3 B & ST g8 |l Sl B |
U 80: WRRIRY &9 fhd Hgd & ?
IR Ao WR uyh 98 918 <[ Sl S9H JHURTY f3reell W A & arope
@ JATE BT b qT del § AR Rfid -1 & ol o1aedsd & S URIER0
TE HEd © 39 T AH B g |
U%q 81: URMNARUI Q19 &I dicalh el g foiay |
SR FREd a™ R a9 &1 Ry <@ 9@ Jigdl C & FHa 8T © |
ToC
mo 1/V
gel ¢ =1/V A1 ™igdl = 1 [ dgdr
Ueq 82: URTARV[ G4 P dIUCE% G d¥ R folfey |
SR e Aigdl R I &1 RRIRY 36 96 URFAd & FAMURIT BT 2 |

ToT
UYq 83: URRIRY G &1 A foify |
3TN . mM=CRT
T=nRT/V Bl n = fIoig & 9ol &1 9=

R = M ReRris
V = fdea9 &1 smadad
U3 84 : WRIMRYI QM@ Udh JUEHD YUEH | $Hd! Feal 9 ol &1 MR
T A BT G ferfau |
ITIX . mM=CRT............ (2)
T=nRT/V T8I, n = fdela & Aar & aan
R = N ReRi®
faera &1 B & 31T &=a © | 8T "l &1 GR¥TST d—
Nnge = wWg/ Mg
T=wg RT/Mg V occo.... )
FHERT (2) B AERIAT ¥ AT BT IR S04 fhar 51 Fhar § |
U 85 : TR e fbd wead € ?
S J 3 fIamd RN RRRY g9 999 B & THRRR e dEed € |
TR [dee @7 AieR Aigdid FHM 8l & | SQIeXY : 0.91% NacCl fde| RBC
D FAIRMRY BT 2 |
e 86 : IFARRRY faera fd ®ead € ?
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SR & O WRERY §[ del f[ASgAl § 98 f[dedd e IR g1 I
BT 2 MR e wgamr 2 |
U 87 : SICYRRI e oy wed & ?
IR ;& =T ORIERET Q19 qrel fdergql H g8 et e IR <19 BH
BT B Y AT HE 3 |
U3 88 : IRAT & 5% fAcTdd HT 273 K TIUAM WX WRRIRVT T S0 HIFSTY [gRar
BT AYIR = 60 , R = 0.0821 Latm degree 1mol 1}
SR : 5% IRIT A | acgd & &1 100 WHI3 fderad H 5 UM JRArT IulRerd
g |

URIERY) G & GAGAR , T = wg RT/Mg V

ﬁ?ﬂ%\r: wWg = 5 UMH
V = 100 9913 = 0.1 oflex

Mz = 60 g/mol
T= 273 K
R = 0.0821 Latm degree 1mol 1
A H AM G R,
m = 5X1X 0.0821X273 /60 X 0.1
= 18.68 atm

U9 89 : U®H AU el @ 10 UM BT 100 TM doid H ™ R §9i9 &1
F@Fid 1° 9¢ ST & | 9o &1 anfdad gome §1d SIS |( Ky=2.53 Kmolality °
1)
SR : AT, =K, X [wg X/ Mg X Wx] X 1000
ﬁ?ﬂ%\*: wg = 10 UMH
W= 100 U™
Mg = 7
Ko = 253 Kmol'l
AT, = 1°cC
A H AF W W,

1° =253 X 10 X 1000 / Mg X 100

T, Me = 253 X 100 / 1°
= 253 g/mol
%9 90 : 0.456 UT. HFHR DI (RMUMR = 152) ,3.14 1. THICH (FHiH = 56.30°C )
H el SaT | fde | &1 @eFid o a1 | (K, = 17.2 KKgmol )
IR S ATy = Ky X [wg X/ Mg X Wx] X 1000
fear ¢,

wg = 0.456 .
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W, = 3.1477
Mg = 152 gmol *
K, = 17.2 KKgmol *
A9 W W)
A T, = 17.2 X 0.456 X 1000 /152 X 3.14
A T, =7843.2/4772.8

A T,=0.16°C
fderas &1 F@eF® = f[dae &1 @Wedid  + D S~IT
T = T°+AT

= 56.30°C + 0.16°C

= 56.46°C
g% 91 : 0.6 UT HEMEG ARG B 21.7 I ST H e IR I STag fder
272187 K @R AT & | Afed &1 fvad gegde sid & | (K, =1.86
degree/molality ,STeT &1 f@Hid = 273K )
STR ;. feHie # 3raaeH AT, = T°—-T,

AT, = 273K-272.187 K
= 0.813K

TR, AT = Ki X [wg X /Mg XW,] X 1000

foar g, ws = 0.6 UM

W, = 21.7 YUMH

Mg =7

K: =1.86 degree/molality
A H AM W W,

0.813 = 1.86 X 0.6 X 1000 / My X 21.7

Me = 1.86 X0.6 X1000 / 0.813 X 217

= 1116/17.6421
= 63.26 g/ mol
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3. g AT
Sglasedd e

weeT 1. IR &R 913t A B, C @ D & #AS 379<de fasra wAer:-3.05 -1.66,- 0.40
Jar 0.80 dlec &1 390 I JdodHd JIUATIH ¢ -

() A (i) B (i) C (iv) D

IcadX (i) A

T 2. YdoIdH IAF ¢ -
(i) Li (ii) Na (i) K (iv) Cs

Iea¥ (i) Li
e 3. 25°C W Li+ /Li, Ba2+ / Ba, Na+ / Na dar Mg2+/Mg & #Hedeh 3TTIe
solaels fasa A -305,- 273 - 271 dUT -237 dlec &1 T Yo TFddRS g-

(i) Ba2+ (i) Mg2+ (i) Na+ (iv) Li+

Jea’ (i) Mg2+

weeT 4. TRt off solaeis &7 Soacis g IR aar ¢ -

(i) o7 T Thfa W (i) Aot & a9 W

(iii) TIerEeT & AleRAr W (iv) 377 & Tt W

3ca¥ (iv) 390 ¥ T W)

e 5. dccdl A B,C dUT D & AS 39ad fastd A -2.90, +1.50, -0.74 Tar
+0.34 diec g1 518 TS Ta97d P R® ¢ -

(i) A (i) B (i) C (iv) D

3cay (i) B

Yo 6. T Sl Telal @ 3ifereliehcd &1 el ¢ -

(i) Cu (i) Ag (i) Al (iv) At

Jeav (iii) A

W 7. IR UTI3T A, B, C dUT D & HAleleh Jardieior Soiacls fada waAer: + 1.5 dlec,
20 dtee, + 0.84 dlec dYUT- 0.36 dlec &1 3T T3 T Fgcdl AlhAAT &1 FH & -
() A<B<C<D i) D<C<B<A

(i) A<C<D<B vy B<C<D<A

Jea¥ (i) A< C <D < B
wed 8. faFad H Fla-a1 3HFASS FT33oTd GaRT ATATAd gam?
() Na20 (i) Mgo (i) A203  (iv) Ag20
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IcaX (iv) Ag20

el 9. Mg, Cu, Na T Au &1 Afhadr &1 dgr & & -

() Au > Cu > Mg > Na (i) Mg > Cu > Au > Na

(if) Na > Mg > Cu> Au (iv) Cu > Mg > Na > Au

IcaX (iii) Na > Mg > Cu> Au

weeT 10. IR UTI3i A, B, C, D & Hlefer Solacls fawa (E0) ae: + 15V, 20 V, +
0.34V<‘-r€1T—O.76v%?Isﬂﬂ@ﬁﬁﬂtﬁrg’émww%—

() A~ C>D>B (i) A~ B> D> C

(i) B> D> C> A (iv) D> A> B> C

3cdx (iii) B> D> C> A

g2 11. A, B 31X C dccal &1 AT 99T 999 &»AA: +0.68 V,-0.50 V 3iR-2.5 V
g1 3oThT HITTT AfFd FT FA ¢ -

() A>B>C (i) A>C>1B

(i) C > B > A (ivy B>C > A

3ea (i) A> C > B

geeT 12. 9T S ERSTeIRG 3Fd & H, Eaia gt & e &, 38 ¢ -

(i) Zn (i) Cu (i) Mg (iv) Al

3 (i) Cu

woe 13. fAed & @ Sla-T 3Rk Tosrg et 87

() Cu + 2AgNO3 — Cu (NO3)2 + 2Ag (ii) CaO + H2 — Ca + H20

(i) CuO+ H2 — Cu + H20 (iv) Fe + H2SO4 — FeSO4 + H2 1
Fea’ (i) Cu + 2AgNO3 — Cu (NO3)2 + 2Ag

WA 14. 3 faeht faegd =refehal STl faere & @@ 31f8 ¢, & -

(i) Li+ (ii) Na+ (ii)) K+ (iv) Cs+

Jcal (iv) Cs+

92T 15. 37T dlelhed deldel dlel UGId @ -

(i) goer degd 3r9eey (i) Jeer el rqEey
(iii) faegd 3raEcy (iv) 3cRH

3ea’ (i) Yool degd ey

WeeT 16. STl & faggd 3rques # ot 3iferdioret 3R gT8gieled & dRIcHS 379Td & -
M2:1 ()8:1 (i)16:1 (v)1:4

Feav (i) 2 : 1
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ged 17. EES3IoT-3THeTeT 84U Aol H e ATHTRAT Tuea gl § -

(i) 2H2 (g) +4 OH- (ag) — 4H20 () +4e- (i) 2H2(g) + 02 (g) — 2H20 ()
(i) 02(g) + 2H20 () — 2e -+ 40H- (aq) (iv) 397 & HS g

Jea? (i) 2H2(g) + 02 (g) — 2H20 (I)

eA18. TET HIIH ol I HATAT e T -

(i) PbO2 Eerdr &l (i) oI5 Solagls W PbSO4 STHAT gl

(i) H2SO4 YeT: SeTell &1 (iv) 31&aT & AT "ear gl

3ca? (i) oI Seldgls W PbS04 FHAT g

Frfaery SeallT weal

T 1. Wi Q9T FF Fga &2

3ea} . Sfd Aol # HTRMNAI0T qAT J9=rgeT FfAfHAT gy & o o1 3N o & Ay
TARg erar=or &' Eied Qg sea & o

Ox + ne  ——= Red
AfFdFRITE FTETEw

IfE 50 PR & AT & (AHg E & O dflivRe T Tlegar [Ox] dar qaraes i
Alegal [Red] # 25°C W AFTdT&d FFa=E gicl § -

0.0591 . [Ox]
810 [Red]

E=E +

STel, E° (S fasia g 3R n 3iTeRihRe (Ox) GanT I80T fhd I Selagiar &l T&AT gl
e T Re JRUT e U TId NI H 9o &l ¢l

wee 2. forel ¥ & faggd s o & &A1 ded 87
IcaR R A & soagIsl & Soacis faudl # ag ek, o9 A ¥ IRUY FH Fig
foegd amr 761 S5 €, T F faggd ags I FHgerdr gl
e 3. frafaf@d aesra ARt fr Fgar & Mg, Zn, Cu 3R Ag &t 3d% ged
E,:Usﬁ?@gﬁméxmﬁﬁ@v—

1. Cu + 2Ag+ — Cu2+ + 2Ag

2. Mg + Zn2+ — Mg2+ + Zn

3. Zn + Cu2+ — Zn2+ + Cu
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1. Cu + 2Ag+ — Cu2+ + 2Ag

E°Cu > E°Ag

2. Mg + Zn2+ — Mg2+ + Zn
E°Mg > E°Zn

3. Zn + Cu2+ — Zn2+ + Cu
E°Zn > E°Cu

3 E° &I gTal g3 HA $H THR g -

Mg >7n>Cu>Ag

E° &1 921 g3 %4
weer 4. Mg, Zn, Cu, Ag & & T deca &1 3w & FORRT 89 W ergo
FasgereT gl 52
3ea Mg a7 Zn 35a @ 3ifAfhar st H, 30 ega s § Rt Pega warafas
Foft & Mg dUT Zn &7 TUTT gBael ¥ FW g AT Mg JUT Zn &1 IS &7l
HES IR IS
ge 5. HIAT Fohe & TJolded H dlg T HIT STeley I AT gIEm?
Il HITW Tothe & AT & g I AT STeled W g I AT & FW HIox Hr o97d
TG SN, FifR FraX f afhgar g T FA g B
ged 6. [oih TUT dld H & TS 3Fall T g3 39 fareanfa g &iar g1 41?2
3ea degd TEEfAE Aok F BiF gregiee @ FW AT dfar gege & A Rua @
g FRUT TS grealeld ¥ 31 3qares ¢ 3R dier & 3qa@es g1 safav foe
3Fcl § grsgioled ol AU Xl § W, dlem w61 T Bl
woeT 7. YAy faega warafas Aol 7 CAfATAIH grsgiel @ FW § fheq I8 9y 3R
ol H TR & F=1i?
3ca] Feay faegd Terafds Avl # VCefAfAT#d grsgiol & 3R ¢ fheq I8 arg 3R
ST 7 TR § Hifw g I ST AT STearg F WY 3T ag W fHAT Far § 3R
IERUT di9 W STl & 91 S@T fhar Ao giar g
W 8. Zn TYUT Fe, HIW Hethe (CuSO4) # Cu &l faATuT T Hehd &, Wed Pt AR
Ag T8I | SROT TAse FHIfAT|
a1
Zn, CuSO4 faee? & HII HI ATATAT FX TPl g Safeh Tl (Ag) VAT G T
Hehell &1 FAT?
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3} A Solagis fasa arell T 31T Solaeis fasra arell UTq &1 38 Faur & fdorae
# @ gfaeariod Y & 81 Taega warafas 4ot & & $1 3R Toie W galeels faera
A BIc ST &1 =i faega Tarafeis Al # Zn @UT Fe 91U Cu & =i f&yd § 3
3ol Soldels @9 Cu ¥ &H @iar § 31 ¥ Cu & 38 ogur fderaea CuSO4 & &
faearfia &2 &t €, Sefd Pt 3R Ag &1 FureT faega Tamafas Aol 3 Cu & IR giar
g foT% $RUT g Sogers fasd Cu & 318« @ar g1 st #RuT & ¥ Cu & 3HH
auT faerds # § fargifd «1gr I qrdr gl

e 9. o) Asee & el & FIR 6 T3 3elel W Ol Arell FAT g ST 872
3ot degd Taferd Aol & Td& decd 306 ¥ A9 U decal & 30 o o
eafiia & d&har g1 Ao & Cu &1 TUH Ag ¥ FW g 3Id: Ig AgNO3 &
fFaferi@a fshar gam -

Cu + 2AgNO3 — Cu2+ + 2NO-3 + 2Ag

38 YR fdorde # e el (Cu2+) faegdAeT gl @ fderdeT &1 W1 oAlerr g Siem|
el 10. fAfAse aTeshdr & AT dc9d &2 SHAT AFS FAT g7

Seea fordll e o fafdrse afeRiyr & egehat &1 39 aTaies &1 fafdse areerar (ar Fad
qTelehdT) Fed &l 39 AW 318 K (Fedr, kappa) & fawfaa fhar Smar gl

k=1/p

fafirse arehar & AFE MF-1 qe-1 a1 -1 q#-1 a7 S IJA-1

weeT11. U e 3rqucy ferder & AleR aTerehdr &l aRenfid HIfoTT qur 38 ArH
faf@T|

3o fordll faoraeT & ve ffRad smaas & suftya & fagga smocy ward & & Ald
CART 3UCTeY Y I IMTAT T ATIhdT I AR TTeThdl Hgd ol 3 A T YeiAd ad
g1 AR ATIhdT & AFG NHA-1 FA2 AT-1 a1 S A2 Aa-1

U2 12. HIoRI3 &1 AIH T 872

ek 30 s & 3R, ‘el fagga smEcy 7 3eed deldT W dTelhdl S8
AT FAT FHOTMTAT HY AR TSIl & AT & SRR gl 8, I IeAh drelehdT g
& faegd 3qucy FF A 39RYd FId 3T H FEIT § IO AT S|
ICTET0T— in:luc:l = AD,:+ +3-:;|—

qesT13. AR dATelehdl AT (:IDc'élich- ATelhdl H FAT FFaeY g2

Il HIoR ATelshdl dUT Jedish dlelhdl H frafai@d qeeey ¢ -

HUHI
T IR

TR eI, mm)=( ]xwwmm)
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w14, faegd 3mees & fhafafe 3ugsd 3ee’or afgd THASS|

e fordll faega 3rvuey &1 fdegd URT garT 3vues fdeggd aes Hgelldr gl
3ETEXOTY- Ao HIfSTA Folk1ss H faggd URT Jarfgd il W Tg AWifsaA 3R FolrliaT
# ufed g S g

oNaCl  TEITTE oNa o+l
Tferm Gfeam sengE wHifgay FA

wea15. hars &1 faegd vue &1 guH e @)

3o} 30 A & 3(AR, “fagga srques @ ufskar i fREr solecis Ay W A
(37YaT TRTAC) GeTd 1 oA faerde H garfed HT 7S faegd 1 AW (ol IHAA) H
AT g & 1”

WReA16. B1S &1 fagga 3rvues &1 gfaay foaa fafau)

3ok 38 o & 3ER, ‘o9 Avhwa 7 g3 Rffes fagga srvweal & feer &
AT ACT A fegd garfed @1 Sl g, o Selegisl W HFT (A THiAd) Gardt &
GEHAT 3eTeh Jedidh AN & HAGITA 8l &1

3T W1 « E1 W2 « E2,

W1 /E1=W2/E2=W3/E3

W17, Taegd olYeT T 3TV GaRT HalY H HASIST

3eal  faegd 3r9ues SanT & Aihy U1 T g S AhT U1 W TG STl g
38 Gfshar 1 T AUt Fhgd &1 UTc3i T gt arell Jrarosia HaTROT frar &1 faegd
Sl9sT GaRT AT ST gl

3EEONY- g I dleXy R o a1 fea &1 g forar Srar 81 it i ar fea fr
Aihadr oig ¥ %A gl

gesT 18. T&IRUT & 39 FIAT THST 87

Ica¥ HETROT - Sfd Ueh YT ! fohdll fafse arareaxor & w@r Sfrar § ar a8 ardredor &
forar &Y T § o Boeawy 38T Has He[d (deteriorate) 8 FHhcl g1 39 HeaAT
I HEIROT (corrosion) Hed gl

Y IcalT g
woeT 1. faegd 3uesl e qUT Aedsll A & 3wk Tuse HfST]
Ica’ faegd auee A quUT Aeder T F 99 ek § -
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wA. forge arawet @ et oo
() |fem aw varfed & @ Tt itads [Tt sied 3 @ fam e e

& 21 Bt 21
(i) |FreE S toEfE @ ¥ ofefi | Taate s fap sot § ofaf
Bt 21 Bt 1

(iti) |3 A TS W AT B | [ Heawt FArs W g w9 2
(iv) |3 SRS U FH R T@ B ¥ |oieRres orom-atem Fa f 1@ B 8

qeeT 2. SIS 9 frd Fgd 87 SUFT AT hd-fhed PRI W HAIR war &2
3o} 9 TRET UTq (Feacls) T 3T U1 & fRET daur ferdsr 7 w@r Srar ¢ ar arg
T faee & HFad ¥ W dggd gfas-Fa (electrical double layer) 3c9eet g STl
¢ foresd woreawy T auT o & #AYg faEea) 3c0e @ o § o seraers
3319 (electrode potential) Fgd &1 37 E° & Yohe Id & IR 3 dlec H HUT AT gl
FEENS- S HIR $H 63, HW e & Ao #H Fals I & al HR $Hi T3,
faoraeT & |rdeT HOMARId g STl § fora® &ioR anq 3R 9T 3= & 7 fasraeaR
3c9eoT g AT gl
Cu (s) -> Cu2+ + 2e-
30 faHaea &1 HIW SAacls &1 aHT Fgd &
soFers fastg Peafaf@d sRer W HR Far & -
1. |Ter $ gHfa - 577 golels 1 aArerehar 3if8s g ag 3dm & 3ifs
soiFels fasTd 3cUeed T g
2. uifcas g 1 {Aegd # AlogdT - Alegdl Sl TR Solagls [AHT HI AT
gedr ¢, Fife giegdl §e W TTAT ¢ STdT &, PoIEd®g dTelehdl e
g Sl 2l
3. dIYHHA - SoiFeIs 90T &1 AT a9 W & AR Far g St a9 §old W}
3IeTeT §¢ ST & hIUT dadl 2l
e 3. HAAS Soiders a9 Far 82 sogers f@sa (E) 3R A sogers f@sa (E°) &
graey faf@u|
a1
feoaofr faf@u-asee g
3o AT gaaers fera - fonel ar &1 ©3 &1 25°C W Us AleR 4T 3T Hlogal &
fes 7 g W urqg 3R faee & 7e St AHaeat 3c9ee 8T & 38 4Tq T Al
golagis faerg (E°) #ed &l
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sogis fasia (E) 3R AF gelagls fawa (E°) # deaey
AT Ueh Solaeis ATATHAT 3H TR ¢ -
M™ +ne” — M
RIORSIER H1g
Fot¥c & IEMER, fRdl a9 T @ a7 geis M| Mn+ & fasr@ E 3R faeer 7 orq
ST T Flegdr [Mn+] & Aeafaf@a g&s=er 8iar &,

RT
E=F- _23[}3 lﬂgln [[ﬂi'l"}‘

nk
3 dAettc AT 8 Fgd ol
STel E° &7 T HAleTsh Solerels fa97d (dlee #), R 3 foraraies (R= 8.312 JK-1 mol-1), T
A a9 (Fiead #), F I8 Fadie (F = 96,485 C mol-1), n sdseis JfAfHAr & amer
el aTer Selaglal & Al Sl HEAT adT [Mn+] faers 7 o1q 3ma=lt 1 afpaar (activity)
37Uar A 9fd olleX & <¥ad dlegdrl ol
W 4. frAfaf@d o & Rega ags aa & auen Hifgw -
Cu | Cut+ (1M) | Ag+ (1M) | Ag
fear & : E° Cu2+ | Cu= + 0.34 volt
E° Ag+ | Ag = + 0.80 volt
gl

-ve ¥d +ve Y9
_ CulCu®t(Mm) || Agt (M) | Ag
el i 3 afufeean Tdfio
Cu — Cu?* +2¢ Hfediator (HHE)
288" + 2e— 2Ag T (F4re)

¥ &1 g1 siffEa wHrwT

Cuy) "’2”‘8?@)_'0‘2+ +33
0.0591

Eng = Epg - log [Ag"]

=+ 080 - pooel log1= + 0.80 Volt
g, = B3, - 2222 jogicu**]

=+ 034~ L logl= + 0.34

2
ES, = E yhoue = Eanode = 0.80— 0.34 = 0.46 Volt

cell =
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vl 5. fAFafafld @ #1 em.f. AwIfaT| g 8 SAST & Fi-AT geldels U ¢a 3R
RIT-HT ROT ¢ &7 qel H g4 drell 3¢ AfAfRAT AR qof sifdfRaw faf@w -

Ni | Ni++ (0.1M) || Ag+ (0.1M) | Ag

E° Ni++ | Ni=- 0.25 v 3k E° Ag+ | Ag= + 0.80 V

gl

—-ve ¥a +ve ¥4
Ni|Ni*t* (01M) || Ag* (01M) | Ag
aa &1 e AR wfte
Ni¢s) —> Nigeo) + 2e (i) (TArE)
2Ag* + 2¢ —» 2Ag (AT=TH) (F9T8)
qa &1 g sfafen weto

: + il
Nl(s) + 2Ag(aq) — Nl(aq) + ZAg(s)

0.059
1
= 0.80—- 0059=0741V
B 0.059
Ey; = By — —logNi**)

n

0.059

= 0.80 - log1 x 10~ 1

=-025= log1x 107!

= — 025~ 0029=— 0279V
ES, = Ecathode = Eanode = 0.741— (- 0279) = 1.020V

yea 6. ded IAATAS AU hE Fed 8?7 0 THAT WRI0T AT & AW 39T fAfEv
3o} degd Trarfere Avh-faffiest arc3t qur et & Ad sadcrs fasmEl (raads
%ﬂa)aﬁaaﬁgwwﬁwﬁwsﬁwmm%, 39 degd varafas Aol #gd §
dega warafa® Aol & wator
1. 9o & I @ I 1 3R I W docdl ST 39T &THAT Tear g,
Jafeh A ¥ FIR ST W IIIIA &7 gl g
2. grgatel ¥ IW & Tl deca el @ fAfHar wta gsgiee 0 A
FX §, Sfdih ol Tl decd 3Fal @ TATHAT T grsgioreT g Had
oTel |
3. gEaeld ¥ 3W & @ docd ot AT AT & @Y foham adas H, 39 2o &
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4. 99 decad &1 39994 AT fodar 31 gar §, 98 3del & 9ad
AtediFReE gIar g
5. dccd T 39T [99g fSdar &8 glar & 98 3deT & Yao 3991 ardm
gl
6. AU FT FW T decd AT dTel decd ol 3TF [derdsT O faeafa sear
gl
39T - degd TErfAs Aol & ar 39T FFEead ¢ -
1. felr A & ATE degd argsd g @ AURT T A,
2. 13t v fRareierar dr Jeier Fa A
W 7. IRA &l W HgO vafed g Sdr § e MgO el &4i?
3ot St a7 e Tafes Aot & Cu & e § 3o 3ifadss &7 TRl gid § 3R
T I A T AR F ITERd & ST B
2HgO -> 2Hg + 02 MgO -> @I faged =gl
v 8. FATaAd &1 HRUT Figd THSST -
1. FoeT KI faore @ 2 &1 faeumid &Y & @ weq 12, KBr fao= &
ST Y faEATa &6 ¥ g1 &= ?
2. Hg+ H2S04 — HgSO4 + H2 3udara 3ifAfwar wwera =@l &l
Fea 1. CI2 I AR &7 IS 8§ 310 § safav CI2 Kl [Teds & 3mais
&I farenfa & < &
2Kl + CI2 — 2KCI + 2
12 &1 TRIPRS &THAAT SiHT & & & sdfav 12, KBr Ao & sida & faeafg
T8 &Y arelr |
2KBr + 2 — S fAfpar gt
2. Hg facgd taf=e Aot & giggiol & " § s8fav Hg, H2SO4 & grsgielel &l
aeid g X 9rar gl
Hg+ H2S04 — &1s 3fRfkaT A8
W 9. FAT HRUT ¢ foh a1l HTcATH gr83Iss &1 faeTd ITece F¥a W gIsgiele Uls
W AF Bl §? TASISV
3ea AIfeld CaH2 3 gIsgiot 818g18s 33l H & &9 7 Wl & 3R fggd suea @
9 H I 3TeRdeoT giar gl
CaH2 — Ca2+ + 2H-
2H- — H2 +2e- (¥1S)
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4. THEGRF Fearfas!

1.  INARAS 9 e e ded g ?

S0 HIfde RE @7 a8 wrar forad fafas erfifshamett @ 9w, fehanfafet der 9
BT JIIIT B dTel BRBT BT AIIF {HAT ST & NS g bl
BHEAT T |

Y2, NS JARHAT BT 9T B wEd § ?

S0 IIMERS AT IAE B ARl H U SHR FHT H BF 9Tl URddd @l
NS AT &7 9 FEd § |

IMABRD DI AT H HH
JrfAfehar o = S T
JUTE D1 Higdl Hleg
g 9T T
AR AP
At At
U3, JINeRS T ST & Aiadl & THT S AT GRIAT BT 3TRE Wiy |

1 TR —>

4. A o7 a9 fhd wed § ?

S0 el g 9 oraNIe | JIMeR® AT STE @I Aigdl H uRddd b %
BT AfAfHAT BT 3T 9T Hed B |

g5, 3AfAfhar 1 drerfored 9 fhd ded § 7

30 fsft fAf¥aa eror wR erfdfshar &1 aRdfde I IReEIfOre 9T HEATT B

Lim Ac dc

ﬂT—c&TfaﬁﬁajT=At—>0(Ejzia

u6. (bl SR afifhar & o den Afifhar & Cigfbaid e d @
REL I

30 o9 el warte JAfAfhar & I Bl JIMBRSG AT IATE Bl Figdl |
gRacd @1 &R @ ®UY H Fdd fhar Sar g O S99 MAfshar a1 Sdre @
Cisfraid e & wrr fear Siar 2

g7. b 2a >c+ D B forw srfafsar o forfRau |
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us.
30
v.9.
30

9.10.

30

U11.

30

U112

30

U13.

30

U14.

30

U.15.

30

U.16.

30

siffpar 3 < -1 d[A1__d[C]_ d[D]
2 dt dt dt

3ffAfshar a1 &1 W 9T BT © 7

Al ey | HHos |

g Ul fobar M @1 aRaifia STy ?

g Ul fohar M & R MRRed a™ wR bl Iaafe A &1
9 fPATBRST B Aigdl & YUHABS & FAURT Bl © | BT i

aA + Bb — T, 3 for
rfafhar o % a [A]° [B]°

, & - e e

TEl k = fafdre srffhar o a1 a1 fadie

fafre arfafshar a1 a1 a7 fdie f ded & °?

foelY e sifafdsar &1 98 o 99 IR haieR®T ®F Irsain sdTs
g ® fafdre srfafhar a1 wearr g |

Sifed a1 e AMfpar fbd Fed § ?

g AffhATg S Ud | i Ul H W Bl § Sficd AT Hapd Ak
BHEAT & |

9T uRe U fhd ded 8

7 Iffhad 1 te I e uel ¥ W= Bl 2 S99 999 o Ue
rfaferar &1 o MuiRa wxar 81 01 &1 9 aRe ug $ed 2 |

I fAIdics B SHIE ST B BT AR G ARy |

—1

(AT " aH
Hﬁ?'[ 1-n
{%} Jprs n= IfAfhar &1 dife

I, UM, fgda i sifafhar & fog a1 fadies @ sare forag |

I BIC : HA oflex | Hhvg |

T P : AHTS

fadia ®1fe : At ' <fiex davs

srfafsrar @7 dife fre wed € ?

e e srffhar @& o e # fhareRe & Aigdr ucl & ardial &
ART BIfE BEA 2| 97 | TN gRT S fbar S & |

& =k [A] [B] PIfS =1+1=2

39 F=T fhd e © 7

Y] T bl RIS b & WISIBAM FHIGROT § AT o drel
fhaTHRe STupel, URAMRH AT ITIHl & W& 7 |

S qleN - A+ 2B—> 3dlq
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uA17.

30

U.18.

30

U.19.

30

Y.20.

30

3] AT =1+2=3
SfHIT BT IS T MVIhdr H AR ISy |

Pife ATTHAT
1 TE YRS I F | TE Hglad i B
2 gg Y AT cHd BN Y8 YL D IAcal bl Al YU
Thdl B | TReT B |
TE FUHSD Bl Thall ¢ | Ig Fod gcAD Bl ¢ |
T OURIAG 9 Sificd QNI I8 ddd URIfAe  Sifafdhurt W
SrfAfhameit R o] Bl 2 | SR BT 2 |
5 STiedd IR &I diic #Hg | e AMAhIRIT H Jdd Ug H
U gRT S DI Sl © | IRT O 9Tl ST B AT
T3 B © |

afdfehar 9w e eifdfhar I fFadie & fave HIfe |
Iferfspar A sfrfpar O e

1 afafehar  ow, VRS AT Ye AfWfhAT 9 gH H AU
SdTe Bl Aigdl ¥ ufd ghls | ReRie & den I8 Iffhar o1 98
I W B el URdad 1 | 9 § SI9 SIfABRBI HI AR Aigdl
SHTS T |

2 Jfafbar a1 IfeRDT @1 | FAf=sd domM w® fear fafte
AR Aigdl W R oxar 2| | sifdfar & fou o fFadie Rer
BT & JT Ig IIfABRDT B AigdT

R R A8 Hear 2
3 JMABAT T P Thls ol | TP $hls DIc TR TR deal ¢ |
ex | Wy Bk B @t /ex) ™ T

STel n= oSfafshar &7 sIfe

S Affhar B PIC gAY e MWlhAT a9 der 9 Fadie &1 sarg
HH Bl g |

I P

YA Pl AR A Hed § ? Iyl o |

q Sffafhary ST I JAMBRBT B AU & Y G & FHURIT Bldl ©
S I DI AMfhag wed 2| IR —

() U o SURAT F H, T cl,d dra rfafhar

H, +Cl, —™ > 2 Hcl
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U21.

30

(i) =@ 9 W AlfclesdH P Fdg W BRBIA BT Jqee

M
2PH3 —O—> 2P + 3H,

SEEE

(i) ST T@ W SReA DI Fdg R JHIMAT HT qge

W
2NH3 — Nz + 3H2
ST qTd

U I Pl AMfhaAT & ol sraeield a HATBIO I HHIBRYT S DI |
T&h I DI JAMfHAT BT FFTaR forar ST A& § —

A%G?Cﬂ—q’

IR H t=0 W |2 0

t=t 999 IR |a—X X
JAMBRE A B URMEG HIGAT a did /e g1 t AT Y& x 9RT fdgfed

BT & 31 t 99T UR A &I Iigdl a—x I8 ol & T x Jicl / <lley SeTg
CERSISIN

siffrar @7 = - 4IA_—d@-x) _dx
dt dt dt

IREYIIR g Bife Affhar & oy 9 ifMeRS &1 Aigdl & I bdid
% FATGUT BIAT & c:

dx

=2 A1°
at & A
dX . rapo
™ =k, [A]
Rfe [A°=1
%:Ko ......... (1)

TE IR B AT & oy radwad a1 FHIHRT B
FAThd GHIBIT :
dx
dt
AT dx=ko dt
HHID I dh¥d WX

[dx =k, [dt

X = Kt+ C.ovveninnnnnn, ()

JE ¢ = FATHAA ReRI®

T9 t=0 d9 x=0% | ¥ AF FHNHRT (2) H W R
0= kox O+ ¢
= ¢c=0

¢ DT M FHHRT (2) H T W

0
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U22.

30

U.23
30

U24.

30

U.25.

30

.26
30

x=kot 3)

T8 YA DI AMfhA & folw FHIS T a7 TR 7 |
3G AIHIA b Fed & ?
frddl e srfafdhar # ifeReT &1 Aigdl & omen fagfed 8M H o
I 3T ATYHTel Hecdl § |
Y DI JMHAT & oIy 371G AYDHIA BT g A B |
IR P MfhAT & forg

X=Ko t e, (1) BIAT T

Q@Waﬁwﬁmﬂmﬁt:mmx:%ﬁ?ﬂaﬁaqﬁﬁmw%l
tdAql x & 949 (1) # W W

a
—=kg ty
5 0 W

t, = —
2Kk,
R Y BIC IATHAT BT 3G AIDHIA AMBHRG B URFS Figdr W) F¥R
PRAT © ?
I P AT BT g IMYHTel URMG Aigdl S FHMUH BT 2 |
b, a a
T P AMGHAT & FHIBford I FHIGROT FT aerg Hifow |
HATDBITT I FHBROT
X =kot
IE UPh AX NG FHIGRY y=mx & FAM T |
x TATt & A ATeld Wiad TR T Gl @ U Bl 8 Sl I | Ioiad!
2| 9 AT BT QI ko $ SRMER BT |

f

X AX
At

a1,

t —> tan6?=g=k0
At

g pifc kAl fbd wed & ? STl for |

g fAfhary S8 IWfhar &1 v U MRS & Higdl & U2F 91d &
FHMURT BT & SS9 YeH dife &1 ififhar ded 7|

(@)  IEIFTA ABgRE &I JUgeH

NHaNO, —2 5 2 H,0 + N,

(i) TSI 3TSAI UIUA BT S e
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u.27.

30

(CHs), — CH—N = N = CH — (CH3),—2—5 N, + C¢H1a
(i) @R srfafdhard o S ufdea fdged sifafhad o oM @ife
JAffshamy il = |
g Bifc AMfhar & v srawferd @ AHdGferd I AR ST BITT |
AT T Yo dife fifshar 7 ueR & —

ALGFCH—C{
URET H Higdl t=0 999 W a 0
t=t HHI WX a—x X

JIMHRG A B URMG AiGdl a Al /e 81 t G977 ggarq x 9N faafed
BIAT 8 oI t 999 TR A @ Iigdl a—x 38 SIRT & d7 x Hid /efle} STg
g9 ST B |

arffhar b1 o _dIAl _ _dla-x] _ dx
’ dt dt dt
URETSTAR o DI IMfhar &1 9 IWbRS &I Fiadl & UoH °d &
FAMUTAT BIAT 2| 37
%a(a—x)l
a7 %:KI @=X)| e (1) k, = 7 adi®

THHYUr (1) g difd &1 b @ forw srgde a7 FHHROT B |
ATS A FHIHOT :
eI (1) |
% =k; (a—x)
dx
(a=x)
HHIDROT (2) BT FHIBAT HIH TR

dx
I(a—x):kljdt

3

O | S —— (2)

dx
XA .[T:an

—h(@-xX)=kt+c s (3)
T8l ¢ = AHHAT ReRib 2 |
T AT ReRi® BT A9 ST BT |
S t=0 d9 x=0
A A FHHIOT (3) H WA W

—fn (a-0) = kg x0 + ¢

—lha=c e (4)




U.28.

30

U.29.

30
U.30.

(4) ¥ ¢ &1 99 (3) W @ W

—ln(a—-Xx) = kit - lna

g1 kit = lna - €n (a—X)

gA hA-€nB = En(

A

B

)

ki t= €n (LJ
a—X

t

fn X

kl :1 en (ij
a—Xx

2.303 log x BT B |

[ o N

s laTals]
L. 9UJ

k, = log

t

Jg gAY hife FfAfhal

a)

& foTT HHIBford T HHIHIOT 2 |

TR B JAMHAT & ol g ATl ST DI |
g Bife JMhAT & 7T AHHferd a7 IHIHRI § -
~2.303

log a
t a—Xx

3G ATDHIA DI URATST H —

ag x= 2
2

Y A FHER (1) § @ W

Ky

\_5‘|—6[ ’C=’[1/2

2.303 a
k, = log 1
t, a—-2a
- 2303 (&
t,, 2a-a
= 2.303 » [g y ZJ
t,, A
. log 2
- 2303 |00 5 g
t, = 0.3010
k, = 2303 03010
t1/2
t%:"':Uo T YoM P AR & foy org IgdTd © |
1
T PIfC_AMHYT BT 31F SMYdhIel URMG Figdl W FH IR R Ha

g7

Yo pIfe SIMfhAT BT 3lg SMYdhIal URMD Higdl IR R 8l wvar 2|
Yo BIf JIMAhAT & FATBIGT I FHIBRYT BT el Wiy |
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k, t a
a1 L _—Jog| —| = e 2
2.303 g (a—xJ @)

a1 log a :( Ky jt
a—x 2.303

g BN y=mx B G & T&F y= log | o | AT x =t, TN me K,
a—Xx 2.303

ara Iog(ij qA t B WA e Wi W el favg ¥ ol 8¢

a—Xx

IR g1 UTd Bl & It <Ted 2‘;103 BT |

N

v

t tan O = K,
2.303

(i) FHNHRT (2) BT T gBR [ N forar ST Adhar 2 |

log [ 2 _( kltJ
a—x 2.303

k.t
a1 I -1 -x) = L
oga-log (a-x) 2303
A
g3 log 5 =log A-log B
g7 log (a—x) = - ky t +logg = - (3)
& © T 2303 %

TRERT (3) y=mx +c ® THH AR Y& THHRT 2 |
log (a — X) T t & HeT 3fTel@ Wia- TR IR QT U Bl & S y

& W log a JFA:WIS HIedl & AT TP Tl 2_3%3 =Hull
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log (a-Xx)
log a
= _—Kk
2.303
U31. =N FHIHR A dwed 87 UM dife ifafhar @ foru ofaRiel gHiiavor

S BIFTY |
S0 9 JIfIBRS B URMIEG Aigdl S Fel 8kl & dl 97 udie Shd d B
foTU 3R ARl BT SYINT fhar ST 2 |

() t=tR A x=x;, & TG

K, = 2308 Iog[ 2 j ................. (1)
t, a—x,
(i) t=t, TR AFT x=x,, 8 T4
K = @ [ ................. (2)
a—x,
a g, 2308 ( S I \ N S (3)
1 a- X2
Tt = 2303 ( aj ................. (4)
Xy
3) % & (4) ’alafrtr\I

2.303 a 2.303 a
t,—t)= lo - lo
R e P el P ]
@ _t)_2303{og( a J_Iog( a H

K, a-—x, a—x

el IogA—IongIog%?l?lT =

g
2.303 a—X,
log

t,—t, =
K, ¢
)
gy 2303 (a X,)
(t,-t,)= c (a o — (5)
g JFaxTol FHDHT B |

¥32. ©gH UM Pife AfAfhar fd wea 8 °?
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30 T Affman e vRiEdr 1 9 fiw B ® faeg o vem @it @Y 9
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[0 AIUHM S UR IIfAfHAT BT 9 el © |

¥.35. AIOHM o™ IR AT &1 o I ggdl =7

J0  AUEM 9T WR JWBRS FUBIT DI TS Holl § ghg B Sl o, ARTDHRDT
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736, SIRE fhd dad 87

J0 I 9@ USRl Sl AMRAT 9 BT QT °d o fbvg @I AMfhAr & SRM
RIS ®Y I rIRafdd B 8, SAR® Hedi © |

U37. SaARG @) SURAT H iffhar o1 9 &f 9¢ Srdn 27

I0  SARG B SURAT F AT ve A U ¥ B ol g e o
AfhaoT Fotl BT A9 HH BT & | oAy if¥fshar &1 971 9 9Iar 2|

U.38. SIMHRE AVBIT & TR eFbel BT JMhAT I W T YAE Il 2 |

J0  ANMBRD AR BT YO eFBA dgd UR AMHIAT BT 9T godl B | Uarl
a1 gem woll H fawiiora erar & Stfshar &1 o7 Id=T &1 31fd 81 SIar B |
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939. UH Jiffpar & forw sifiere @) digar 0.03m ¥ 25 fAfre # uRafda gex
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g 3ﬁw qIT - | A[R] _ _ [R,]-[Ri]

At t,—t,
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2 At 2t -t
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2 10 min. 2 10min.

5x10° Mmin™

Udh JAfARAT A+ B > SIe & forg 9 99 r=k [A]% [B]* & faam wm B
rfafsrar @Y dife Tar ® ?

Ifafsrar &1 dife o 9 # Aiadr Ul @ GIdiel BT ANT BT § 7 B
=%+2=25

AT x HT y § HURRE T g dife a1 sifafshar 21 afe x &1 digar =
T PR A Y ATy & AT IR T R T TG G|
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afe x @ |igar &9 T HR & SIQ dr 9T
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1.15x1073%s™

43



2.303

1.15x1073%s?

444 s

x 0.2219




5. g5 THIIT
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[SISSAd
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arferemryor FHardr fohsy wed § 2

Rer amg srferenyor 49 & @ (P) iR S1fdrenyor @ A1 (X/p,) & 7
HrI JIELNYUT FHAT BEdl & | X/py 3R P & #eg U1% FHardl ab
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i CaCl, ok faferer S qF1 @ 1 geq & forg suarT faan
ST ®, & 3R faRReag |

foiad CaCl, ST @ 3genyvul & gRT =4 8<ral & oidid RNIfeldl od
S B AR GRT T4 TSIl & |

STl &I HORAT R I & oIy b S1fereny® & SUInT fHar Siar g ?

SISy

=

U4

g5

g7

STl B HORAT §R I & oy Roraterrge (|ifsad yfafrs Riferae)
SYINT axd 2| O o ¥ Ca™ &k mg”™ emaet B AT BRI

FIf~ae  HRrergore™ drsar (CMC) @1 € ?
S AEd arsdl & SW S| dlidigs fRid 91 7, 98 Blags

P ALITgoie= Ardl dedial 2 |
wUTfeh AT WOl WRGT T & 7 Dlollsel & &0 0T ¥ THB T T

SISy

U6

Wulih — Al Y SR Blalise o Helum™ 4 98 a1 S 1oml
qd Tesdld H STod W 9P Wha- &l 10 gfarad NaCl faews &
1 ml €)1 89 9 AP <A B, 9 SR Bladlss Bl WU hadldl B |

aﬂ?ﬂﬁfﬁmiﬁ?&ﬁﬁ&wml

BIgUSioTd ST I & Iy H, fhedll I & 3 & dd W
JTErLTTOT BT Th FHIHRUT & wd H fIRIU |
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[SISVAd
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[SISSAd
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[SISSAd

m = 31Ty &7 AT
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FOT Aiel B ¥bed vg Na', Al | Ba®" amusi &l S9a SviA &war &
e g o H gafked i |
JUIA AT HI gl g3l HH
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HIfTH AELNIT DI gl & BRT S 8l & 7
Hifces SAMERIYOT Sfferenyed MU[sl @& IFAfeld AMMBYUT il dreexdrel dall
P PR ST BIT 2 |
T3 AFHu H WYad e RieR dfd 7 ?
T3 FHHUT H WF eeR didl AR T UeRAd © |
qrg e o Hifad ARy BH grar € | 9HSsy |
HIfID SAfETLTOT Th SHIE UFHAT € | ATRIARAT R
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gfe SRITd AT ¥ d19 derdT Sirdl & df 9y g feum & fovernfug

BT & srerfq fawyor o ufear 89 ol 8 iR S1ferenyor &4 g9 oar ¢ |
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(SIS

[SISVAd

913
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Jgd BV AT — dldisel [Goad # fagd ORT garRd e W
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gI® GRT dladigel HUN W AT o gfe gl 2 |

9 14

!

D e

\ 19
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9 15

U 16

g 17

arafa® faeras (smR) - < 1nm - or  10° pm
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1. food arq &1 e draerse fafer gr fosar Sirar 2
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(31) P JTFD (@) APTSS AT

SIEIESIESEERESE (Q) TITSS IJTTh
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4. JFEH B ARV DI B o A § ggad \IE! 9arsy |
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18. 3ETAl AT T B FEd 27
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feTq Uferer Sele o Aifsad ufie SiFee
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STTAITd SffaTss, draibe T gssiadss %kl & fov foramH
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22 orafge T BIAT 27

oTq ifadrss T VgfAfad gof & fAsor &1 emfse #&d & |
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24. IR BT 2N fog fafr g1 far Srar 27
Jegd sraEes fafer

25 Raferpra & e &1 fafr &1 919 sdrgu |
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SURRh fshar Sy & NH, BT Al 98 & oY 84 <9 S <@l
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YWaeTd TRIeT R 2 | FHIHRYT [Ty |
AUl BT STeild [T ofeh’ SHH WA ST dTell a9 831l O HRA
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dT @ Faie 9§ S1fd BT B I HI H H' IMEE <9 @ YghT Hal 9|
If® BN 2 3R IE HCl | UdS 77 99 ST 2 |

FARM I & faRSH {&ar &1 SR qHemsd?

FARME T e & ©7 § df =l 8,98 B ARG & HROT
BT 7 |

Cl, +H,0 —3HCl +[O]

I UgrRt +[0] —» B Ut
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T 169RID, fgeiad qe qeilkgd Uedleidl ¥ fave &x dlell U RIS
oRieror oIy | weieper |l ST |

a1

RIHN e 77 2 ? I8 9 geR & Al o g § St 27

IR

TGN AT — T TSI, AHvSY qr <R Veplefell # fawg &= @ rcaw
Wa Iy 5| I8 M- Yepeial &1 @ IffeHs (| HCI, STl ZnCly)
& ufa M- 1fd 9 affser o W) R 2| f&fl Yoorta § g
AfHHD A IR Ufodd FeRgS Id © [STHY GUeUs IU= Bl & | 39 UBR,

ZnCl,
ROH + HClI —— RCl + Hy0

TR ars ufehel FANES

1. @R & a™ R R VeblRld R gudud Sed~ & ¢ |

2. W P dMY R YHUSY Uehleld 5—10 BFe dra geellus Sed=1 oA @ |

3, FR B Y W AN VehRld guerus U= e8] $Hd 2d ora: fderad
UREeH B ® |

‘T 17. AT —VehlBidl B AR g+ TR STl H g fdergdr gedl ¢ |
TR

Fiifts Vel THE STARMI BT & doO ofdl H 3ffderd & | 1 Uedlelal 3 Ufewhd
g BICT BT § T Yodhlald & —OH T 31T &I odt # fderg a9 # vad
RE B | SiH—oid Ufodhel g &1 ATHR dedl & Iod IJIYMR & Uehlalal H Ufowd
e @1 I fRE Ipfd —OH ¥ @1 Il w18l UPfd IR JE B8Rl Il
gAafery faerar gedr 2 |

T 18 BTSSIo JNATSBS & HfIRad & | fffhar & forg aiexer oy —
(i) 1—wrdreRTO (i) FRARNT~IE den(ii) dfra Ul SoR |
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(i) CH3 CH,CHy — O — CH,CH,CH, —=
‘ - St 373K

CH;CH,CH, — OH + CH; CH CHZ —1

AET - 1- aﬁ‘a
@ HLRK @ + CHy—I
(111}
CH,OC,Hs CH.I
T'"{ K
Afsreq wiers e

g 19IIR 31Whad &1 rfAfhar tﬁﬁ%@g@ d HIF TR g9 dTd ITE Bl
GG (l*I@lQI

3T

UTIfdh Veblalel

H .
5+ & 5 &+
>C=ﬂ + R——ngm

H OH
>f: < + Mg(OH)X
H R

m=rfirss GeRmeiE
Wzom@ﬁwﬁmﬁwaﬁmwl

@Tariff\l?[ SR DI gadRe  AfAfBAT  (Halogenation Reaction of Diethyl
Ether):delNIg 31dT STHIF @ 1T T &- TR S8 Ve $2R & Hed IR SURIT
BRI URATY] gator ORATY] A Ufenfyd &1 9T € |

(i) IR H TANIHRT H A, o —<Tg gl SR U BT ¢ |
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Xz

@ o' Cl
CH3 — CHy — O — CHy — CHy ——222
18 Ufge g
CHj; —-(|:H — Q — CH; — CH;
X
u-m iﬂ'{

Xz
(Cls/Bry) CHJ
- |
CHy — CH — 0 —C
| |
X x

o, o'-SEea! entfas
(i) I & T # SIS R TARAT W IARHAT IR | WA S8 Ve $oR
T E |

10Cl,

18 Ufae 9 CCl,-CCly+ 10HCI
Qe Ufge $o

T3 21 Voblaid 9 I IfAfhar & =T g=7aT 2872
(i) PCly(ii) SOCI,

3N

(i) PCl; & 31f¥feham (Reaction with PCls)
3 R—OH + PCl, — 3 R—Cl+ H3PO;
Tohialal ufesse goss
FeTerond
3 CH;OH + PCly —> 3 CH;—Cl+ H3PO4
HIata Hfgsr sHIUssS

(i) soCl, & 3rfafdsar (Reaction with SOCI,)
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Uohleld RIS &1 SURUT ¥ oaiifAd weiRigs I JfAfhar v Ufehd wINgS
T 2|

R-OH +SOCl, == R-Cl1+SO,T+HCIT

Torels gEifas s=ss Ufesho Soiass

FoTaTone
CH3;CHOH+SOCIl, =  CH3CH,—Cl+SO, T+HCIT
e R T
T 22 BTG IIRIIBRU—3NTRITBROT AT I 3T AT AHIT 87 39 SSexvl Aled
BEEIEN
3

STSaIRA BT VedbHl F I §RT SrsVfchadnRg &1 A0 don s9d &R H,0, §RT
ATRNBRT T Ushlgldd &I A, I8 JAfAfhAT BESERATHRUI—3ITRITBROT HEel
=

CH,; CH=CH, + (BH3)y 2% CH, — CH — CH,
b1 I |
H BH2

CH,;CH=CH, _ (CH3CH;CH3y ) B-——H

CH,CH=CH,

(CH3CH,CH,)3 B

2TE -n -HIfqEETA

(CH;CH,CH,)3 B + 3H,0, —20 10
"on
3CH; CH,CH,OH + B(OH),
WA -1-31|

T 233 qAT IR-ARSIBHIA & AT I AU—3(ad §RT YIdh HA 4
HAO—IT FAEGIGT BT A Fd18Y | $HBT BRI SIRT |

3N

TG A<D BIggIod &= (intra&molecular hydrogen bonding) &
PRI FY I BIAT B, Sldih p—ARIBIA ITRI-3AU[D  BISSIoTT AT
(intermolecular hydrogen bonding) @ ®RUI &H arsaeiel BIdT ©
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12. Ofe8gT18S, FIclT va FralfFaladd I+l

a@wrﬁu';ra;r
9o 1.7 & & Sl ST KOH &t a1 ety ¥ 0 fosgiss s« ar ¢ ?

(i) CH3CH2CI (i) CH3Cl,CH2Cl
(iii) CH3CHCI2  (iv) CH3COCl

3 (iii) CH3CHCI2

gel 2.ffof@a & ¥ #ia 50% AfzTa gegiaans Ao & @y fhar e T9d Yediglad aam
3T &1 §?

(i) sgearer (i) Seaifcsess

(iii) AT (iv) Sooligeh 31Fa

3caX (i) Seaifesgss

7o 3.fafaf@a # & Fia Sl AfeTw essieans Qads & T Tad Vehlgicl dAT 3T am?

(i) CBH5CHO (if) CH3CH2CH2CHO
O

_ I
(@) CHy—C—CHs ;) C6HSCH2CHO
3cai) C6HSCHO

ueeT A.fFT H & Fla.ar Aife Faemr sfafear a8 & 82
(i) HCHO (ii) CH3CH2CHO

(iii) CCI3CHO (iv) (CH3)3C.CHO

3caX (i) CH3CH2CHO

et 5.0 ASS CH3Mgl & IfRe @ar Npac) & Hqoa deras & frar o &ar & -
(i) 2.8 9e.2-3Te | (ii) CEICHTSS

(iii) v (iv) Tifeer 3masEs

3k (i) 2 AT 9eT.2.31Ter

YT 6. C6H5COC! & IUPACHTH & —

(i) FaREfeoTer HrleT (ii) SeoieT FeRIRICIT

(iii) S=oieT Freffclel FARBS (iv) FARRRIS ekt

3ccX (i) FRE oot ST

T 7. Ush Ul &R FOd EBSIeld He X TohdT &7

(i) = (ii) UeaheT
(iii) UohreT (iv) Qe
3caX (i) P

geeT 8. 98 Werdier foaes ary tefefesgms aur teee et 3maneh & f@frar & & & -
(i) el 3w (i) FeEs ifsds
(iii) % fAFAS (iv) el 3fFFew
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3] (i) FreeE 3f@sds

geet 9. VoSl Helelel # fAffd 3cig © —

(i) @, B.3/Eqed $2W (ii) o, BBTSZIFAT et

(iii)a, B.gTssiadT Ufcsges aur Hiee (iv) T o gEgiadT Uiesgrss a1 HieeT
3ca¥ (i) o, P.gsglerd Ufesgrss qar e

weT 10. UH gd & WAl # AT & vw §g @ew H, SO,, fAamr m wai S i arer
T AR ATHT g3l g7 ar

(i) HCHO (ii) CH3COCH3
(iii) CH3COOH (iv) CH3OH
3ca¥  (iii) CH3COOH

TeeT11. RS 35 Br,/P & Y SBAT 39T &dT &1 SHET T el —
(i) HCBr2 — CH2COOH (i) CH2Br-CH2-COBr
(iii) CH3-CBr2-COOH  (iv) CH2Br-CHBr-COOH

3R (iii) CH3-CBr2-COOH
9ol 12. 0w 3Fd dT gIBgINiss 3Fd & A1 dleg H2S04 & 3ufeafad # 0°C X fhar e ™

qAT § -

(i) A7 (i) Afder v
(i) A a¥aAEs (MMNECRYE:IGE
3cax (i) Afda v

e 13.08 e 3T T TRAT SEUAAAT ¥ e W deler arelr AifAeE & -

(i) A v (ii) ¥ vdRee

(iii) AT (iv) A e

3caX (i) A tdiee

gt 14. e & T Pgfoier fqergeT &l TageT gt X FohaT 87

(i) WifHE 37 (i) TR 3T

(iii) wrefesgEs (iv) Teefosess

3eax (i) CHIRew 3T

Ffaerg scalm wea

gesT 1. Ufarthfes Ufcseies ®e AEGIAAT YeiRid #g! ad, Fal?

Ieax  Ufatsfed Ufesgizst # -CHO &g gden Y W Q1T §, 3d: ¥ T FAEIIdT Teiid g
N gl

weeT 2. URAS FoINmss! & Hod Ulosgrest # URade & forw JfAfRT & e aur ygad FHEAE
faf@T

ek AoAAUs AT 3ffFHE Pd/BaSO4 @Rt FARIT qur @ewt a1 fFastels garT 3nfs
R # gregowT
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O (o]

| I
R—C—Cl + Hy —2/B280s , p_C—H + HCl
tifas FeEE ifezens

e 3. Ufesessl & FaUAT Sielh Vohell AT THITd Vohlglddl & HEITAT 8ld &1 THSSTI

ek Ufosgsst # IR SAw Voshel! § M giar & aur Uiesersst # 3R gadr & FRoT ¥
Siefeh ol & 3T Fauelih atl 81d &1 q@d X%, Uosgiss Veshlglell & WA HIPAC &d g
I &, 37c: 3ol FAYeATh HIA Veshlgioll & fole=t I &

9T 4. gUAdieT X feoqoh faf@u |
SR, wiAfoserss AT ¥ AT w AT ARt S Ry deaehe ar
U Fgad &
6HCHO + 4NH; —> (CH,)gN4 + 6H;0
99T 5. U& CfeggEs & a1 fAf@T o eforer Rege gdamr a8 &ar 21
3c.  dooilesgss|
99T 6. T BIAT & ol B Tesgss & JATHAT Feg NaOH oo & e & ?
3R, AT Vol aur AfETH wife aadT ¢ I8 ARy AR §
9o 7. feAfaf@d & HCN & 9fd dedt fshamelierar & ## # faf@w -
CH3;CHO, CH3COCH3, HCHO, C,HsCOCH;
3ca¥ . C,HsCOCH;< CH;COCH; < CH;CHO < HCHO
9T 8.7%0 YR & Ufesgiss FiAeRy f@fRar & &2
e . Ufosges Sad ageslee 780 gidl, S hidlesgss aur dralfesges SRl J@Afhar &
gl
99T 9. Ypgfeier faorasr &/ am gar &2
3caX . AR A #H CuSO4faerae Whgferer A) I IR ofdoT & &R Aerae thefeier B) &r
fArsor Pgfeler faerer Fgarar gl
we 10, Ufeserss Ao A deae & fav Wgfeer faeas qderor afw
3% . RCHO +2Cu”" + 50H = RCOO + Cuz0 + 3H0
g9l 11. T A Hl JU7 o P & T 3T & 9 ITH e W gl dleil fohar &l FHHIOT
faf@w)
-CH,CHO + 4HI — X, CH4CH 4 + 21, + H,0
3ea. e

g9 12. 38 3cUG & EIGAT 9T A1 fAf@u o9 3 ol & @ fFar et § aur sifeas
3cUTE & ST ugfed ad gl
3cdX . WIHATeSEISs AYTA), HCHO.
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wee 13. 319 UHRefosgss & 3Emsladiegead fhd YR Wed SHiar?

3cdl. Vsl Hoelel GanT|

ueed 14. AT BT § ST VHIefosges A HpS04 i sufRafa # KpCrp07 & 31fdisa arat &2
e . teefeserss e w7 sifRded g1 S g

gesT 15.  wifosges Vedld Tuda & #ET =t g odr 87

el . UoRid Huelel # frdY 3w seifaer difde & v 30 & S weftsge w1 Aifdseer
3MHATT gAY 30 W BT gl 38F v FEiea AfFE # FAXFA @ oFEse 3uedd g
TMET| b $iHTesess A a.gSsel 3URYT gl gl 3(d: Ig VoSl HEelel H T #gI oiel,
ARPT TT LFTSIIST WA Jadd 3T Freliforer AfAF & T HF VoSier Helelel A HWT o Tl &1
3o, widfesgss dur vHRfesEss|

9o 16. BT T §? s°% 3uaer faf@u)

3cdl . BT, Biaffosges & S [aoaeT glar § orad widfosgss & 3Wsdd deaar 40%
a% Qe &1 78 Reraer 7 Shat & aRwemor & ygea g 2

ge 17. FiAAT AF a9 § T deoiie @ oter AlCI3 T 3ufeafar 3 CH3COC % arr s
T §?

ek, THIERER |

uee 18. e Ufesgrssl & Jofell # wA @iy gid g, 4

ek, FEr A @ UWohel HEN & UellcAs IR0 THTT (+ ITIG) o HROT Fleal WA Ha
ATCHS & ST & dUT 3¢ fesgiesl & & TRRT ST ¢

g%t 19. T & FaYUATHd AT Ufesgssl A 3TT gd ¢ HROT §dBT|

IR, P # @ soaga AAms foed @Hg 3uRtyd @9 & Sefe dfeserst & ww wag
ufeyd gt & s oRomawes et o o aap Uesersst & 3R gd g g1 3
AT & FaUATR FHEGICT Vfesgssl ¥ 3T g 2

92T 20. Ufosgrss dur FeEl & gEselel @ AT Yad 3o ATRIH A oAgl fhdr ST HehdT,
Far?

3R, gEgeieT B AT wEifeer D fr gegela § BT @Rt giar § S R afeeedr &
TE R AT & T Il AeIH F gregele Neled 8@ S §1 3 Ig ARFEE F qAT
F T F AT AGT B! ST IROUMATTET UVESEISS dAT kAl I Yool 3Fald ATETAT & 787
AT ST FeheT|

92T 21. FF WehR & dhielel rAEmiA rfAfepar &g & ?

IR, FAA A CH3CO- FHg BT &
g 22, Fiefielel A Yodglel F f¥E gdT gd § Sefh C dur O WA] & #ed faegd
FOTcHSAT & 3ol H Tq O TWANRT & FA T &1 FASTI
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3R, FRIGA @A H 1 Solaciel oA T SUT BT § 3R AT F s sy # A
IAART 81 ST g1 VAT Yeahlelel FHg (O-H) # a1t el 31d: Fraiferer A siftren et gl &
3R goth gfaya oA (2.3 2.80) Vel (1.6-1.8 D) & 3= g1 &l

U9 23. 3T Seoilel &l dealigsh 3Fd # i gRafdd HLar?

3.

COOH

_a
ﬁ-sia AICl, [0]
Ea el

qaam.éaﬂwmﬁmﬁmmﬁrmmﬁm%?

3cdl . Seollssh 35T & K, AR (6.3 x 10-5) TEifes 3%l & K AW (1.75 x 10-5) & 31 T ¢
FIF-| FHT JFd C6HS THE Jeoiied 3dl & H+ & [AATe oo ol ¢ St | 9oa garal
CH3 T#E 38 A% T@aT &l

geoT 25. 39 Ve 3 o ARAHT & aRads Fa HE

3cdl.
CH3CO0H —2 . CH,COONH,, —- CH,CONH,
reifew 7= Feifrm e H20 s
Br, / KOH CH3NH,

e
9T 26. Seoilesglss dT deoliseh 3Fd & 7T fade & v yafas weror &f5w)

3cdX. deollssh 3F AIRTA dE@Elae & I TH S W doll A 0T a7 § Seid deallesess

ar &7 &ear g
COOH COONa
+ NaHC03 — + H;,O + COz
FIEE A Hifggm d=e

9o 27. 39 WHifew e o vHiefosgss A fhw yeR gRafda s
3R,

CH,CO0H —24Ms , cH,CH,0H

e s vt '

CH4CHO
TR frEegE

T 28. 3EEI0T SIRT gol. alegls AfceadT AR TASST |

3cdR. AT WIEHRT AT ITANEA 3RS I 369 AT H 3ufAfd 7 3zg au w AAwEiFaies
FT B FAA T AAFIT WA W agelo= 37T soa £

R—CH,—COOH "™ R __ CHCICOOH + HCl

Cly/P(wm)
_b

CH;COOH CH,CICOOH + HCl

(a- TR EF o)
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weed 29. UHIfRE 3 @ ot P adr CI2 & suffa # geleeiied R ST aehar ¢ afee B
3HFST P ALY FAE

3cd¥ . BiHS 3FT H oLgBsIe SeT 9T AT g1 3 W%ﬁﬂ%(halogenated) & gar g
St TEfew 3me 7 o FET TAT BT § AT gl Il o FHel ILATY] R8I &

9esT 30. fhEeRT FaUelih 3T gRILSYLAIsHh 3Fel AT U VHIEE ? HASST

3ca}. A=t A FATEIAT § TUT S IR FAW §1 SqSASH P A OH THE BT gl 31 T
gegIoe IEeY I A e AT g1 URe Wi A gRIS eey A& IR AT §1 SgeAE
3FA T FaUAH 3o gl gl

==0---H—0~_
CH3CH2CH2 C\O —H - O:,,ﬁC CHzCHzCHq

T
92T 31. SloleT 31fAFHF T 2l &7

3caX . 2ot AT ear dAsee &1 3 faere giar ¢

T 32. BIHE 3 cloleT AHFHF & JqAT FAT &, THASETI

3T . BIfHE e A Had osess weg @ € o ofwdr § sifedida @ar §U Hdw Ig et
IFHE IS feat Asee foae) # T gdor (silver mirror) # 3qafd & g

weaT 33. fRAc AT garr ufas e S gl s 87 Tamafas aaeor o dfST |

3cd. FEfadTolh 3 HI gIEgelsd 3Fd (N3H) & I dleg HySO4 Fr 3uRAfT & I3 e W
wruffe VefieT gerd

H|= H;50,
R—COOH + N3gH —*—=R—NH, + CO,1 + Nyt

_ mefiE T
92134,
CONH,
P05 H,0
—— A—"> BA A IR B % vamfrs g fafdw
H (2014)

CONH, COOH

ToH0
(A] (B)

92T 35. ﬂmﬁﬁaaﬁ%ﬁaﬁwaﬁaﬁf@vl

3ccX. BieAieT & &N fderdel & CCly & AT 60—70°C W reflux &1 & g2ard AT & HCl ganrT
3T T W 0-BISFFAT droilsdh WA uIed g &
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OH ONa

COONa OH
60-70° ]
+CCly + 6NaOH 2225 =, @:
=4 NaCl COOH
Hfefafes s

- 4H,0

99T 36. 3T deollssh 3l A deold@BSs H S gRafdd HEr?

C¢HsCOOH + NH3 —» CgHsCOONH, _HLJ C¢H5CONH,
LY
Ee o] I IR
Y Scalm wed

g 1. fafrse =ty arem sEfas diffe A, afega eesiearss & I fhar o o Jifdtes B awr
C ofrar g1 APt B & U C7HgO &1 SHaT JHTaiator el W g A | aofar g1 Ao C
F WSTABH & YT TH el T dollel e gl &1 A, B dur C Frefae At 1 @3-t faf@w)
Frafeyd AR & gEeor o [T |

3ca’.  AAF | HT CeH5CHO Blet T FIFATTAT oferclt g1 FARTER e | i NaOH & fFam &0t oY

AT B @7 C aeiar g1 AfAF B &1 HUHA C7HgO &l
CgHsCHO + NaOH —» CgHsCH,0H + CgHsCOONa

(A) (B) )
1w B CgH5CHyOH & 3ffardiantor & ot: Alffid | CgH5CHO wTee g &
CgHgCH,0H CgHsCHO

(B) [l (A)

i1k C, CgH5COONa &Y HIST Sl8H & Y I e W ol aeiall ¢l

Ca0O
CgHsCOONa + NaOH ——» C4Hg + Na,COs
el

3T it
A= C4Hs—C = 0 (Fifezens)

: |
B= CgH5CH)OH afester Uemlglal), C= @f3TA sdwalive
9T 2. UF Fhfad AAE | TS IFURA CsHig & S T F TR AT g1 ARNF | e
A W 2- AT sgeat 3R NS0T e R WAqal goar I &ar g1 AfE | Hr ggae
AV FFafead ARTRIABY & Famor fFw |

3cc.
CH3—CH———C<CH3

AF & AT CsHiod 5T® CHs @y & gwsraer oot &1 9fF isheieor &

3Wed TAAA JAT A Tl & qAT Ig Sl il &l Qe el 3| 388 At & rdqed gt

# gt gl g

i & HowId ¥ 2ARAT A qeIdr
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CHj4
/CH3

CH3—CH = C{_
CHj

+ Hy —CH;—CH,—CH

CH,

e | & ISR § AT JUT e Setdr gl

&)
_~CHj ccl, / \/CH3
CH3—CH=C + O CH;—CH C
: ey T o
0——-o0
E» CH3CHO + CH3COCH4
Zn e ELc
3 AffE | 3ART 2590 B
g 3. Arfaf@a I & 3rliaar & ded A A cyaffya AT gar 39 3cay H AT

(a) sg&ASH 37 (b) 2FARISGLHASH 3T (c) 3FARISGLASH 3Fe
IeaR. 3TN 1 FH foveeTad & -

ﬁ) Cl
| ]
CH3CH,CH,—C—OH < CH3; CHCH, —C—OH
Y iy cl o

[l
< CH;CH,; CH—C—QOH
weifaw sty

25N gfaerdy RO YHE cIRT sgeAlsd 3FA I FIAT deal ¢l 3FART ufawmd
3FNTAT FA AM A FEIar g, FIRR C-Cl Newy FeiFad TAg & ¥ & T g1 gff dgat F RO
T TedT gl
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13. THI7T (AMINES)

1. SHITHATH TH, T TAT AT QT2 (o1 TLHTIE i Tiedhd H9g 51T TaeITid Fdd 9% 918
TRIRT F7 R 99qg Tarsul
IAL-- AT AHTAT F ek, &7 AT AT BT28 197 TLHTUEAT M Ufodwed T8 g Iae1iid i 9
FHLT: TTATHF Tlewa THIA, FEa 19 Tlodwad THIT TAqT a6 Uiewd THIT STH 21 2l
2. FHIAT & U, &7 TAT AT SIS IS TR Hl T THg T AT i 9 978

AT T FhaTe T3 aqru)

STL-- SAHTTAAT & T, &7 JAT AT B15 o TLHTUEAT i T THE G FTAeATIT Fodel T FHA:

gratHE Te T, Gdas tRe UHiE 997 qda® U THIT 9T 8id gl
3. UF TS UHIA T IITEL &I 1970 UF IHRT ATHTT T |UPAC 9T AT IaT2U0)

@H\Il AT ATH- ATl

IUPAC ATH _TaiTollel/ deaile THIA

4, T UleThich ITATHF THIA T 320 JaTs Ul
IT¥-- CH3NH, (97 7HiT)

5. 2° ufeswer ofie 7 UF IO TATEUI
I~ (CH3)oNH (N-7farer 7o wie )
6. Tfowmd UHIA, SEIHAT F A& AT g FAT THATST
IAT-- Ufowe THIF JHIHAT | T ATEF g FAIF A2 o T T Ulowd THE TAFEIT HTh FHe
T TFHA(+] TAT) F HILT SAFSIT Bl ATSSIST 0l 3T Ghed qT g ToreTd ATSE ST 9T
IUTRAT UehTehT TAFSIT 0 § T T ATHAR & 7T ATETHT | IUAsel g1 AT 8
7. Taferfea atafeaT & 77 § A 797 B i1 ug=r_u va g off forfe |

6[H] NaNO, + HCl
CsHsNO> > [A] 2

Sn +HCl 273-278 K
3IT-- [A]= CgHsl..

[B]= C5H5N2C|
8. feeew afsrws= &1 Tramafe = ua 917 forfean
ITqC-- NOCI (AT FACTE)
9. T HIHAT T TAAT § FH AT g FT AT
IAL-- TATTOI STHTTAT AT TAAT § FH AT B T T&T FILOT UATT H qTS ST ATSAT ATATET
LAY FSAH ATEZIS % T SFg (7 07 T St aord 92 faeq 1= 1% &1 a1 2 o1
TR § ATSe IS TEATY 1 ToAFeid 7 T Hd hl T FH7 gl gl
10. fAerforfaa sfferaT & %9 & [A] 79T [B] FT TgaTHU Ug ¥ @ forfgw
CHCl; + 3KOH
CH;CONH, +Br,+kOH ———%'  [A] ———> (8]

> [B]
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AT 6, ATIAT 6,6,

EIGES
#.9.| 9gad (Polymer) UHAd (Monomes) WIFATHS SHIE AT
(Repeat Unit)
I A6 PYTTFCH
O
1 Il
1IN —(CII)L -C=0 [NH(CH:);—C)],,
g AT 66 SFRIHRI STsUH
T vfsfie ara
HOOC~(CH,)~-COOH | (CO~(CH,)-CONH~(CH,) ~NH)_
and
H,N - (CH,), - NH,

12) SerTerse, FToced & Ueholahl & ATH, TIEAT dUT 3UA9T QU]
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13) faFafaf@a sge! % Ul & AF JUT TAAICHS Shs af@u|
S-S (FETSIA-SCTBBeaT (&), STalled, it a1 eRfee

3ea-
®.°.| aga@ (Polymer) UHA® (Monomes) GECEICC R COEE ]
(Repeat Unit)
) TSN aUT 1,3 FCTIIFEA
1. SARTIE B AR R EO N CH,~-CH | (CH,~CH=CH~-CH,-CH,-CH ),
=<Toll- | e |
(=35) C.H. C.H.
CH.;=CH -~ CH=CH,
2. s T o e
(FC = CF) (F,C - CF,),
3. | &¥fem ar @A vefifers Tergdia oo
evlfor® aret
O

HO - CH, - CH, - OH

and
0 O

Il Il
HO - € <0 >~ - OH

I
4+0-CH,-CH,-0-C—=<0)>~-CH

14) YT @ & Ueheld &1 ATH 13T
3eal- Thide @ SEA(2-ATAA-1,3-5gLT8i8s+) HT W& gelh g, 30 FHUeT

1,4-Gifer3msaseT 8 Fga 2l
CH,

|
H,C=C-CH=CH,
ST
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16. &fAss SO & W

1)

2)

3)

4)

5)

6)

7)

8)

9)

wfer r § 2
W—ﬁmmzagﬁmﬂacumdﬁwlwBﬁ?ﬁ%‘a’relﬁTﬁE’lﬁrmﬁ
faffeat Sta wehat & afFAfoa daasts @ 3ot @ S e emerers gfafsar
3cTee Il & Torad M9 &1 e 3TarR 899 gl

i & geffeor & YR 1 AEs FT § 2

IeaR- 3N & FeffReor & 3MUR a1 AEs FFafai@d g-

a) WIAfPIASTRS THT F IR T

b) i & gxe 9 e

¢) TERAfAS AT W3R

d) &g U 9 e

ufa 37 R @ed § 2FIS ar Seror T

Sca¥- 3 TS TIeTahT 3UANT 3THRRT $T 31Fcledl &l HH el & ToT AT Srar g,
T3 Fgdd &1 S9- A, Wafefew, AFRe gegiedss |
gfafeecAar forar wga &2

Icadl- d WIS S TSl & 39IR & 39T & fov o § giaves’ 3iefer ar
gfafdee e wgama §, S8 TSI, 318 %ol gresi@e, sEhfat@e 3nfe)
gfaveeii(ufafeee @) 3w $a w1 & g2

Icdi- ToTsit T HRUT FETAT aA1esh @ g1 gfavestt sitefer Reefas & arr adr
fF 39 U Tdg & v ufaegat & § o w RESAT 319 wena srerd § 59
YR RETAA & grehfcies R & arer srorehr g

gelideh {8 #gd § 7 &l 30T QIfAv|

Ical- § WIS ST 39T AGAE W & HeeT v 3uaR & R Jar @
WIcieh @gelld 8 | Fg ogadr, &, darq, afer anfe @ AfFd foma &1 S4-
e 3Fel T AT S|

HAATE T HF P dlell foheel &l ufaat & am o

3ca¥- SUlAEos d MheilestdT|

disERY 3wer fhA dgd & ? el 3areor fafET|

3eel- O A S DT A & N FA 6 & v 9gFd g §, dsmrr sy
Fgeld &l SHH-TE, RIfAeAr |

forg i F1 39T &1¢ 3¢w F TN & v Ry swar &9
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Jeal- T

10) ¥4 d TAT9s AW =7 gl 8?2 3cTexor afgd aHAsnST|
Jca¥- Taues NN gEer Nl ey ) sa% dQaa @ afed saer ey 8
gidar &, Sia- Uiy, QufderHe |
Tags - g a1 3ET T ¢ gl WO 3iWer &7 g foRar STaT @1 SeteRr
UdeT XA T SATFA SAFT ST @1 AT & AT STiord Pl Sefehl o I8 AT gl o
RIS, g5, AT 31Tfe|

11) gfage#Asar 3w =47 gid § ?
3eal- a8 3NV ST A H TATAT Feh oA T FIAT § AT oAy TG
Uehdl &, IfagedAsdr 3w sgdd &l o8 dfafafos e

12) 3@l & T v A Ser arel iy &1 are adrsv|
3cal- S e

13) gfasterer-g7aar 3wl ( wfafesas ) #=r g
Ieal- T 3wer S Sfg T AT &THAT HT HA AT § A ANTR (ATI-STeToT-8THT)
3N FEATT § 3STEROUT-ARTIAASIA, TATSTAST TECISS3iTel( AauEeion) |

14) STl &1 YHW HucHh &l ¥ § ?
3ea¥- el & W@ Hues FaR! Ssfoeiorn qar edifasia 8

15) 3MAST ok &1 giar & ? g8 39T faf@v |
3cadl- 3RS FT Uchlgd AT T & [3H0T F 2-3% [Fer—deT 3mET &1 fEa=r
FEAdT § | Ig AU T HI AT § |

16) TRRYST T Wrell U A olar aIfgw| Fay?
Fea- T UGS STl 3 S gy dfeiafereh 3Fel Sl § g 31Fcl AR
& Red g W 3TH §aRT W °1@ HT & gl

17) Ufaoifas TFeH & 39 9T THSIT 672
Iea¥- SEI0] AT Heg gEASNAl I a5 9w forw W gfasifas fhar aed § 3ratd
gHTGRRT 8Id & 39 ufaotide TIacH Fed & |

18) TUFEH & MR W Ufaeifasw 3wl &1 aeffaor FRw)
Icl- TUFeH & IMUR W Ufaeifas 3w fi gor $r g &-
a) HhOT TagH gfastas
b) HTAT Terea wfdsiiasn
) dge ToaeH faaifas

19) g TUFH gfaolfas @ 39 Far @Az § 2
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3eae- g gfaoifass ot 3o difafea @ 37 aaifea qial 9o & Shamual X gsrEwRy
gl dge T9acH Hidsiide Hedld & 19 T, TaAfearaies|
20) wfasifas sitwfeat & 3ereror fot
Jcal- AT, TCCHAIAS, CCrTSFale], FARFhicAbiel |
21) @eT 9ieT® fhd ded ¢ ? 3aeur faf@u|
3caR- GIeT Yardf &1 ¢ glel IUT T8 & 991 & folv S qA s 91y ey
Wrefleq 3|
22) HTAA HAYIOThAS T8 dgd & ? 3aTX0T Aigd FHSIST |
3ee- FToE HeANT RIS 9erdr S @iy verdt & #Her dae & fov s
23) AYAT W 1 TH & T W ARAT & GAT & v =i Fgr e g 2
3eel- T§ AHT { 600 6T e Hiar giar § g I@ A R G@rT aanfda
STeT 8T & 98 30 A1 7qF & A1 JNafdd &9 7 & R ¥ TR el S gl
3H PN ThAA AR AT RE el STgl Farar 8l
24) fFegr &t ufa 3ifediers & = @]
3ca’- (1) 2,6 81§ qciideh sl gISgIaIciofse (BHT)
(2) 2-qcige s gISgierdl Teiidlel (BHA)
25) @IET T AT §? 3TER0T GISv|
TreT gerdt & 3E¥ew g e g & v @ 1 &1 3gAer fhar arar g, o
2ol Ig dYer T & gar & |
26) T fhd FEd & ?
3eel- 3TAR aH 3Fal & AISTA A1 YA a0 JeT Fgard g, SHa- QiEaH
e |
27) HOR T Hg WA 68 dgd § ?
3eal- Helod a1 HFdl & AfSTA TGUT HON HGH Feald &l Safh 6T 3Fal &
AIRATH oauT Hg WG FHgeld ¢ |
28) 39ATSIF fhe g & ?
3ea- el AWl dlel gIglehlael ddT WouNeh 3Fcl AT Howlfeldh 3Fell & cgcdedd
3YATSIR FHgald ¢ o8 JIfSTH AR dohe |
29) YIS TATSIH HI IETEI0T Gl
3cd- eFOTSTAS TRATAST ATATH FARSS [CH3(CH,) 15 — N(CH3)s] Cl-
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30) |1 3R 39ASR H 3R faf@w |
Jea’- Wi 3R 9ASTR H 3HeR-
. WS HOR STel 7 ST &1 T § STdieh ATl HOR STel H ST &l gl
Il W H S, WA I AU H GG G fRAT ST Fehel ST
YATSTRT &I Y fhAT ST HheTl § |
N | & gid § 37 3 AT H ool W E FUS ¥ H{Hd 8l o
SafE 3T AFAF 3G @ & FROT IEART F AT & S
IV. I Tihfde dell GaRT el & STafe 3raaTsis Gfoas & gregihes 30
ean|
V. N e gad Almreiadiosd 3Fdl & AfSTH A1 e fAgH waor |

HEATd & STehl ofell GISSIhTael HTell Yo HeFINeh HEel AT Hothlioieh

3FAT & el HYATSTH Fgelld ¢ |
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