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Genera/Instructions to Candidates : 

• There is a 'cool off time' of 15 minutes in addition to the writing time of 2 hrs. 
• You are not allowed to write your answers nor to discuss anything with others 

during the 'cool off time' . 
• Use the 'cool off time' to get familiar with questions and to plan your answers. 
• Read questions carefully before answering. 
• All questions are compulsory and only internal choice is allowed. 
• When you select a question, all the sub-questions must be answered from the 

same question itself. 
• Calculations, figures and graphs should be shown in the answer sheet itself. 
• Malayalam version of the questions is also provided. 
• Give equations wherever necessary. 
• Electronic devices except non programmable calculators are not allowed in the 

Examination Hall. 
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i. a) Atoms have very very small 
mass and so usually the masses 
of atoms are given relative to a 
standard called atomic mass 
unit. What is Atomic Mass Unit 
(AMU)? (1) 

b) In a reaction A + B2 ~ AB2 , 

identify the limiting reagent in the 
reaction mixture containing 
5 mol A and 2.5 mol B. (1) 

c) Calculate the mass of NaOH 
required to make 500 ml of 0.5 M 
aqueous solution (Molecular 
mass of NaOH = 40). (2) 

2. a) A !a:ge number of orbitals are 
poss'ble in an atom. Using s, p, 
d or" notation describe the orbital 
w th ~~e following quantum 
nurrbers. 
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i) n = 4. I = 0 

ii) n=3.1=2 (1) 

b) The Bai'~ler series of lines in the 
hydroge,~ spectrum appear in the 
visib e region of the 
eiect~oragnetic spectrum. 
Ca!CGia:e the wave number of 
the seco:.d line in the Balmer 
series. Rydberg constant for 
hydroge:. is 109677 cm-1) (2) 

c) Bohr model of hydrogen atom 
contradicts dual behaviour of 
matter and Heisenberg's 
uncertainty principle. Justify. (2) 
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1 . a) ffi'®R60Bci0c00' OJ §.6lro 6l.DJc5l cw mJCMSJ 
6TIJ6~ ®. m-© cw ®1 m:xd'O ®O OJ cw 6 6lS 
e5Jroo 63(()6 ~JriO<llcwfficw6mJcilll 
®8(()® Q) jo 6l.DJ ~061'1) l oJ CQ?:lo..ll d%!8 

06~®. ®O<Jl88QJ1ce;' QJ:)ffi)v CQ)46T!J18 
o.tDrmo1w6l~s6 rm gQ'D ~Jm 
<llcwfficu) w4mllR o.tj)mD861'1)? (1) 

b) A + B2 ~ AB2 o.tj)lffi roJmlLoJOJffi 
(l510)ffi o ffiSd%!6 <Jl()LJ 8 em, ®0 C51 cfuJ ffi cfu 
m\(£01®(l510)1ro'O 5 <llm:lem A CW6o 2.5 
<llm:lem B CW6o ~6l61r5~1m1l ellm1R1ow 
o1 <ll w §6 c~r ffi'® m 0 cilll m1 d%! 6 6l m rmv 
ce:, 6Tr52p.Jl s1 d%!6 ce:, . ( 1 ) 

c) NaOH 6lcm 500 ml, 0.5 M §6eJlcw 
e.J:lCWCTSl rrSl ffil2l'Il1 d%!60JJffi80JCJO jQ)JCQl 
NaOH 6)cm @:lmo cfu6T!Jcfr6)Jcfr6)6cfu. 
(NaOH 6lcm ®('Q)JL®J e5Jmo = 40) (2) 

2. a) 63ro6 m-©R®IDl ro'O ®O<llmcfuo 63Jro6Y2.\l R 
2J6cfuem m.l8WjmJ6'11)'. s, p, d ®06>~ 
~1ro'O f cru4.DJcfu60Bem ~oJ<llCQ!J(f)1~ 
6lcfuJ~ C())J6li:P oJOCQ!6ffi) cfujJ61rSo 
mcru o6 ce:, em ~~ 63Jro6Y2.\l R 2.16cfu6l §. 
cfr,6) 61rSQ O{j) 1:?6 ®6 eft,. 

i) n = 4, I= 0 ii) n = 3, I= 2 {1) 

b) 6l6lo.DLCW~ri0 6l~LSCOYOSi6leJ m~Jmro 
cru"l m"kruv 6)6)2.1 ffi6cfucfb' g;Q eJ!] l~J 
mJWmR1ce;' 6l<mce;'Ls~ c:ril 
m m516Y2.\l em @J(f) (l510)::-sn-: ::e: :: 6:') 6l!J--j s6 

v ~ C') ("'..___ 

(ffi (()) . 6Y.lJ J Q) w ffi) i 2 =- ~ QY'@ J 
Q) 6) (l5IO) 6) 6) 2.1 m'12· ci 2 :L :' J m (f',j m 
ce:, 6TIJ d%! o d%! 6 ce: . 
(6l6lo.DLCW~6lr1; c) rJ5;nJffiCJ)' cru.o1m 

.. CfJ 

cruo62Jj 1 09677 em-:) (2) 

c) 6l 6l nn LC'JJ ~ m ffi'© R (l510)16l cm C86Y.l.J J ro 
Q) J (0)~ eft, l.8 (',j j (l510)16l cm 6) 6) 8 j(O) cru j@ J 
OJ (0'10} m 6 0 6) o.D (Q)v ffi) em 6Y.lJ ro e&16) cm 
®061iD <llcruffiRcmR1 ®COlJ(l510)1 m6o 
o.tD COl1 (Do 6ffi. cru m roCOl01 d%!6 ce:,. ( 2 > 
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3. a) The IUPAC has made some 

recommendations to name 

elements with atomic numbers 

above 1 00. What would be the 

name for the element with atomic 

number 104? (1) 

b) Electro-negativity is the ability of 

an element to attract a shared pair 

of electrons. Name a numerical 

scale of electro-negativity of 

elements. (1) 

c) Give reason for the following : 

i) Phosphorus forms PCI5 while 

nitrogen cannot form NCI5 . 

Why? (1) 

ii) The first ionisation enthalpy of 

oxygen is smaller compared 

to nitrogen. (1) 

4. a) Only valence electrons of 

atomstake part in chemical 

combination. Draw the Lewis 
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representation of NF3. (1) 

b) Define dipole moment. The 

dipole moment of BF3 is zero. 

Why? (2) 

c) Based on bond order compare the 

relative stability of 0 2 and o~- . (2) 

3. a) :'?'~ ,3pom1cfu mmJffi 100 m6 ffiJ,cfugi1 

=:~ 20 m© p6N:3 cJO c%l <2o.J m6 mam cfu6 

~~,cr)1m I U PAC ..2J1eJ m1ffiCE(3U06N:3ciO 

:--: ~. ce:, 1 CQ51§6 61r§r mro <2RJ m1 ce:, mm.J & 
1 04 :\l!Q)CQ) ITlJelcfu~16l~ <2o.Jc0 

~:J)mJ,mx61-:SJ nq)mJJCQSlco1c002p ? (1) 

b) 7:~) h 6N:3 cJO cOOls CQ5l6) eJ oJ tfuJ, OJ~ 

2:-3 63ffiJ, (g~Jru5l @2e.l<2l~J6YDJ,cfu6l§_ 
;·0 m ffi ro:flcOOom6~ 63ffiJ, ITlJe.lcfu 

:-:-:-:f8c~ cfu':PlOJo611) oJlB~®~6YD®. 

:-J c3~®~6YD® Lo.Jo;}{Jo.ncOOom6~ 
';:, ::; 6l<]2CQ5laf6 offi®J611)' ') (1) 

C) ::&.:.:ruomo o.JOCQJJ,cfu : 

i) 3C'....C8m.luollOm.l1mJ, PCI5 226Tr50 

c&:i)§LJOcfD m.lOu51cOOJ,CffiJ,. nq)ITnJaftl 

6:6JmLs~cfD NCI5 226Tr50cOOJ,mSl~. 

n0mJJ,6!cfuOEil'@ ? (1) 

ii) 6)6JffilS~ffiJ,OJOmJl ®Offi@ITljo 

6J ..2J <m6 <2m.J ocJO 630~ 1 ~6!~ 
63 em o o mro <2 CQ) o 6! 6! 6YD cg m.l ()jj cfO 
nq)cfD LOoaftloJ) cfuJ,OOJ06'11). (1) 

4. a) m©R~16l~ 6ruOnDj®l1l6l()jj§!)6le.J 

§De.J<2l~06YDJ,cfuci0 OJOL®o ffiOm.l 

L oJ OJ ffi~m(Ol0)1 am o.J6) tfuSJ, cOOJ, CffiJ,' 
NF3 CQJJ,6lS e.lJCQ>"lmr mo®0cfu 

OJ(O~cfu. (1) 

b) 6) 6)(U)(go.J oci06l (]06) QJ~u nffi (ffiQ 

61e.JmJU? BF3 @C'QJOL®CQJJ,61S 

6)6)(U)(go.JOcJ0 6)Q)06Jmcfff o.J4~jQ)J6'11). 

o.8)mJJ,61cfuOE>'f'@ ? (2) 

c) <8 6YlJ06Tr5u 630fficwo16lm mros1<TU1Jom 

6l~SJ,miD 0 2 oJl6l~CQJJ,o 0~- 6l~CQ>J,o 
<TU1J1ffi® ®Offi®ITljo 61..2J~cfu. (2) 



5. a) i) What is thermodynamic scale of 
temperature ? (1) 

ii) Viscosity of liquids decreases 
as the temperature increases. 
Why? (1) 

iii) Gases deviate from ideal 
behaviour due to the faulty 
assumptions of the kinetic 
theory of gases. State those 
faulty assumptions. (2) 

OR 

b) i) Vander Waal's equation of 
state explains the behaviour 
of real gases. VVhatdoesthe 
Vander VVaal's constant 'a' 
indicate ? (1) 

ii) What is the critical 
temperature of a gas? (1) 

iii) At 25°C and 760 mm Hg 
pressure a gas occupies 600 ml 
volume. VVhat will be its 
pressure at a height where 
temperature is 1 ooc and 
volume of the gas is 640 mi. (2) 

6. a) The enthalpy of combustion of 
CH4(g), C(graphite) and H2(g) at 
298K are - 890.3 kJ mol-1 , 

- 393.5 kJ mol-1 and 
- 285.8 kJ mol-1 respectively. 
Calculate the enthalpy of 
formation of CH4(g). (2) 
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5. a) i) 6l:::~2::::.:::wm811l1c:fu 6l~cilllcif0 

630o.D ::s~_Y)-:SJCO n{j)mJ86JeJCI1l)'? 
(1) 

ii) ~'Dn-t;j8CJ ::... : :;.f o%J6rm®1mm6 
<n>c6l~u l88C'~:::3-:s::'?0:.:6Js oJ1m)cgcfuJ 
m5lR1 cili60Cill6~~ :-.f:,CIOJ6Ei)cfu861"@? 

(1) 
iii) OJ8®cfu60BUD ffi'©GGC/s<n>J!S:::lOJ 

e<m551cif0 mlrm6o OJj®l.!.LieJic:%!60J8cm 
cfu:::lffi6mo 616lcilimplc:fu <n>1 BD 8 Cl"ID 

(lll0)16leJ 6l®R8W Lo.JCQf8rum 
cfu cJO ffi'© 6f() u. ~ ro 6) ® R J w 
Lo.JC\}?JOJmcfuciD Offi61®~Jo ? (2) 

ClJ'm6)~ab1ctm 

b) i ) o1 w 0'0 OJ J ® cfu60T36) §. oJl CJ()G"l cfum1 
c006 em®::; 6'rT') OJ Jem61 M & OJ J cJDm.) 
()l)Q)OJJcfujo. ~®16)eJ 'a' owrm 
OJ J em 6) (U) & OJ J cJD cmo1 (l) <n>o6lJ J 
nwcm16lm <n>J__ojl~c006mJ6 ? (1) 

i i) 63ffi6 OJ J (lJ) cfu(lll0)16)~ l cfu 1§1 cOOrtfO 

~ro~Jru omrmJ6)eJm)' ? (1) 

iii) 25°C~'DotpoJ1affi, 600m1g11 ellR& 
OJjJ~ill6§gl 63ffi6 OJJ(ll)cfu(l)I0)16)~ 
m&c:3o 760 mm Hg ffi'©m). 1 ooc 
~'D~J~ 63ffi6 cmoeJCOI6), 640 ml 
OJ j J nd, 11l6 6l15 J w1 m1 cOO 6 cg cru J cJ6 
OJJ®cfu(lll0)161~ 11lCOC3o n@L®WJ 
cilllm1c%!6o ? (2) 

6. a) 2 9 8 K ~ ro ~ J OJ1 am C H 4 (g) , 
c(graphite)' H2(g) ~0JCQ)66)S 
0@ <fO LO J rtfO nJl 63 8 o..Ou cfu o 6YlJ tillj em 
WL08lcful1lo- 890.3 kJ mol-1, 

-393.5 kJ mol-1,-285.8 kJ mol-1 

owrm160l36lmcwJ6'rT'). CH 4(g) 61~ 
ow em LOJm'OnJl 63Jo.O <8o..OJC0(gl1ln9::] em 
cfu6f()c%')Jc%!6cfu. ( 2) 
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7. 

b) Match the following 

W = - tl u Enthalpy change 

ll u = 0 Universal gas constant 

Cp-Cv Adiabatic process 

qp Isothermal process 

Cyclic process (2) 

a) What is conjugate acid base pair? 

Illustrate with an example. (1) 

b) Define the pH scale. The pH of 

a soft drink is 2.42. Give the 

nature of the solution. (2) 

c) An aqueous solution of CuS04 

is acidic while that of Na2S04 is 

neutral. Explain. (2) 

8. a) Calculate the oxidation number 
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of Cr in Cr20 3 and Sin H2S04. (1) 

b) In disproportionation reaction an 

element in one oxidation state is 

simultaneously oxidised and 

reduced. Identify the element 

undergoing disproportionation in 

the following reaction 

P 4 + 3 0 H + 3H20 --7 PH3 + 

3H2P02 (2) 

W = - tl u o.mmL.O::>co'OrJl OJj®j::>cruo 

tl u = 0 WJ611)l ~ru~cruco'O Wj::>m$' 
~<fT.>::> 61lD ~em 

C P - Cv mmMw6ll.I::>R1 cfu' 
l nJ l <fT.> "1 (!2) 

q P @O{D ~ cru::> 6) ®10m co'O 
lnJ l<fn"l CQ) . 

6)6)cruot1cfu' lnJL<B.,"lCW (2) 

7. a) ~<B.,::> 61lD :?J66 ~ w R ((f@ cru1 M" ~ 6llJ cru" 
~:?;6::>cu5l o.ffi em::>@ eJ m) ? ~B::>n.Dn>6TD 
crun.nl®o OJjc:tffi5)QlJc006<B., · (1) 

b) pH DlJe.ljo m1&ru...o...flc002,<B., . 63ffi6 
m"l®§. nJ::>micwmm16)~ pH m~e.Jjo 
2 .4 2 ((f@ 6TD". gQ (OJ" nffi (OJ" (OJ(() 0 

e.J::>wmlcw::>Gn) ? (2} 

c) ~ <B.,::> <;8 & cru cJb ~nil R16) ~ :?J6 efl w 
e.J::>cwm1 mm~ cruJ<S ::> OJm6~®::>611). 
o.m em ::> co'O ~ cru ::> CUJ1 w o cru cJb ~ nil 
R16) ~ :?J6 efl w eJ ::> w m1 m JJ l s co'O 

((f@ 611), oJl (Jl) Bi <B.,n>l c002, <B.,. ( 2) 

8. a) Cr 20 3 CQ516)e.J ~L<fn::>m1wmm16)~W6o 

H2SO4 6)e.J crucfbnil0l6)~W6o 63::>~ 
<B., ro 6lD ::> ru m.w <B., cJb <B., 6ft56 n.Jl s1 

c006<fn. (1) 

b) ru))m.) 6)LnJ::>~nJ::>&n.91~6lDn.91d6 lnJOJiO 
COI'm m 6m3 §.1 ron 63 ro 6 Q.)~ eJ <B., 0 63 ~ (() 
crumwo 63::>~<fl:>ro1c006<fnCW6o rr5l~roo 
~ "1 <B., COl c006)<;tj 56 <fl:>CQ) 6 0 6)_Q_] ~ em6. 
®::>6)1:? nJOW6em roocru LnJOJIDmmm 
~ co'O ru51 en) 6) LnJO~<;tj::>IDn91~6TDn.91m 

o.ll~wcwm::><fn6 em alJe.l<fl:>~m ciD' ? 

P4 + 30H + 3H20 --7 PH3 + 

3H2P02 (2) 



9. a) Water is an amphoteric 

substance. Justify. (2) 

b) Hydrides are binary compounds 

of hydrogen with other elements. 

Give one example each for 

electron deficient and electron 

rich hydride. (2) 

10. a) Fill in the blanks : 

i) The suspension of a 

magnesium compound in 

water is used as an antacid. 

The compound is___ (1) 

ii) A mixture of calcium oxide 

(Quick lime) and Soda 

(NaOH) is called__ (1) 

b) When C02 is passed through 

lime water it turns milky. On 

passing excess of C02 , the 

milky colour disappears. Give 

the chemical reactions involved 

in the processes. (2) 

11 . a) i) Boric acid (H 3B03) is 

considered as a weak acid 

why? (1) 

ii) Carbon monoxide is highly 

poisonous. Why ? (1) 

b) What are zeolites? What is its 

use? (2)· 
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9. a) ~eJo 63COl @'@o<2o..0::>§01rfu' oJG::>m®O 

QJ:::J6IT). (ll)QJ(D®01ce£)lcfu· (2) 

b) 6)6)o.OLCW~cm QJA; m4eJcm60B~QJ:::JCQJ1 
<2.D..Jmrrn 6)6)o.06)6)LCWCW6cfu6)§_ ~61r58 

cB£) 6 rm 6 . g;Q eJ <2l ag J 6"liD mro w1 c:m m2, 

~®2,o g;QeJ<2Lag::>6"liD cfu2,00J2,~®6 
QJJCQJ 638<2C08 6)6)o.06)6)LCWCW6cfucf0 

CLfl (0) 0 o.ffi \92, ®2, cfu . ( 2) 

1 0. a) oJl§6<2o.J:JCQJ @:::J(f)o o.J4co1'Jdlce£)6cfu. 

i) mcm"lo.91j(OJ0)16)~ 63C02, (ll)oCQJ2,d1® 
(010)16)~ ~ eJ (010)16) eJ crum) 6)oJ cfO 

o.91 em mro cru1 cw1 R16) cB£) ®1 co:) cilll 
~o.J (2 CQ) J (!)1 cf18:::J 02, 6Jr5u. gQ'D 

cruoW2,d1®o ___ ®])611). (1) 

i i) cfu J (iffi) J (010)16) ~ 63:) cfuu 6) 6) ffi) 

cu5l6)~CQJ2,o <2ffi):JCl.D ( C2cru:Jcu5lCQJo 

6)6)o.0<2lCW8rfu6)6)ffi)CWJ W2, 6)SCQJ2, o 

63C06 m1~1®o __ 04)rffi01w 

6)<;i:jS6rffi6. (1) 

b) cfu:) m 6DJ 6"liD 6) 6) cw 63 J cfuu 6) 6) ffi) cwu 

OJ J (0) cfb 0 ..2J2, 6J;r;s J cnJJ, 6) OJ ffi (010)1 

eJ46)S cfuS(OI0)1 OJ1§8cM ..D..J2,6J;r;s8ffiJ2, 

6)0J~o o.J::>am m1omJcfu2,o. G"lmo.e.J 

<2mcoo C02 cfuS(OI0)1 oJl§JcM oJ:::JcM 

m1oo g;Q§?d::>®::>cm2,rffi6. g;Q®1am 

~ cfO 6)<;i:j 3 (Q:)ffi) l o.J OJ m mmm 60B cfO 
o.ffi \96 ®6 cfu. ( 2) 

11. a) i) <26DJ::>o1c:mu ffi'®CY'u1ru) (H 3B03 ) 

63co6 G6m6D.JeJ ®])m51cw:J6IT). 
04)mD66)cfu:)6JrSU ? (1) 

i i) c.m::>m 6DJ 6"liD <2m ::><2 61D::>rfu' 6) 6)ffi) Cl..l.) 

((ffi) ®"l OJ oJl o.91 cfu(Q Q) J 611). 04) mD6 

6)cfu:::J6'1'@ ? (1) 

b) cru"l <2 w :J 6) 6) §.A; c.m cfO 04) rm::>6) eJ mDU ? 

g;QOJCQJ66)5 ~o.JC2CQJ:)(f)6)QJmD ? (2) 
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12. a) i) Different methods are used to 

purify organic compounds. 

Name any three methods of 
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purification. (3) 

ii) On complete combustion, 

0.246 g of an organic 

compound gave 0.198 g of 

C02 and 0.1014 g of H20. 

Determine the percentage 

composition of carbon and 

hydrogen in the compound. (3) 

OR 

b) i) What is homologous series ? (1) 

ii) Hyper conjugation is a general 

stabilising interaction. Write the 

hyper-conjugative structures of 
+ 

CH3 - C H2 (ethyl cation). (2) 

iii) Write the structures of the 

following organic compounds. 

2 , 5, 6 - Trimethyloctane. 

Hexane- 2, 4- dione. 

5- oxohexanoic acid. (3) 

-7-

12. a) i) 638C0Cf)8ffi1cfu" ffi)oCQJ6c£1®60B6)~ 

C!O 6 Bifl cfu ro1 cB-6J 6 OJ 8 cfD mY() G m cfu o 

ill 0 co CU561JB cJO ~ n.J <& Cl2J 8 m1..gd 6 

OJ ffi6C1n6. ow 6)@ 89:J 12.16 ° ill4C1n6 

illJCOCU561JB§!,6)S <&CLJ6)ffiY'6<ID6cfu. (3) 

ii) 0.246 g 63QC0Cf)Jffi1cfu' cruoCl2J6ci1®o 

oJ~ (0 ~ QJ J (Q) 6 0 cfu (lJ(O) 6 (] ffiJ Q cJO 

0.198gC02 ,0.1014g H20 

nfD cm1 OJ 2.1 cs1 cB-6J 6 em 6 . gJ2 ro 

cru o m> 6 c:£7® (l)(0)16) 2.1 ce:, 8 co 6l'lJ EiYfO , 

6) 6) ClD L cw ~ ® nfD cm1 OJ Cl2J 6 6) s 

uo <ID ill 0 mo ce:, 61156 oJI s1 cB-6J6cfu . ( 3) 

ctm)6)~Bb1am 

b) i) <&<1.08(]ill8(]~8mm5' cru"lro"lcru 

(1) 

i i) 6) 6) <1.0 lli (0 (] cfu Q EiYfO ~ 6 (] (J)n91 ® 

gJ2 Cl..D cBi 11l~e.J 0 <ID ('Q) 8l <ID cfu cJO cB-6J6 0 

mY() (] m> 0 6ID 6 ce:, cJO cB-6J 6 o rru.o1 ro <ID 
+ 

6)6)cfuOJro6cm6. CH
3 

-CH2 
(gQ'D6)6)LQru'() cfu88(]Cl2J8Eilf0) 

6) 6)\l.O<;t_j ro<&cfu8 EiYfO ~6 <&mn91 ® 

neJsmcBJcJO OJro~ce:,. (2) 

iii) <IDJ6)Y' oJOCl2J6cm 638COm8m1ce:," 

cru om> 6 c£1® 61513 ~ 6) s neJ s m 

OJ(O~cfu. 

2, 5, 6 -Trimethyloctane 

Hexane- 2, 4- dione. 

5- oxohexanoic acid. (3) 



·----........_ 

,__ . -- 3C i -~ A 
·----~ .) 

2 
SOOK ~.__ ______ __ 

· c.~ie the product A. (1} 

::::> :a'f·/ the Newman's projections 

Jf the eclipsed and staggered 

conformations of n-butane. (2) 

-- \/'/hat is Baeyer's reagent? Write 

'~ he chemical equation of its 

reaction with ethylene 

(2) 

· , Suppose that your teacher asks you 

to conduct a seminar on ozone 

depletion. Give any th ree harmful 

effects of ozone depletion that you 

would present in the seminar. (3) 
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lllllllllllllllllllllllll 

13. a) i) 0) + 3CI2 
uv 

SOOK 

'A' owcm ~cmmm16lem 

(] o.J 6) (0 ':P 6 COl 6 ce:, ' 

A 

(1) 

ii) n-6YlJ~<B§m16lem ~J<B~&Mv, 

ow 001 o.Ju m) (U)u cB:J 61'11> 6) oJ) J (0(] Q) n9::J 

m6cfu§66lS m~mJcm 6llo.JJg16 

cilii1cm c&oDJ&ffi6eJc6:Jcm OJco~ce:,_ (2) 

b) 6) 6DJ (] Cl2) ~U ol (] Cl2) g16 emU ow mJ) J 6TDU ? 

oww1eJ\m6mJW6~ (CH2 = CH2) 
~COJ16lem coJcruLo.JOJrommmmm16lem 

0 J ffi) ffi) Q) OJ J ce:, j 6) Q) ':P 6 ((l) 6 ce:, . ( 2) 

14. crf5mgg6ls sl~& , 63J<BCTD86Yf0 <&CfDJn9::1 

6m6lCOiO! cruo6DJcru5l~u 6306 6lcrum1m8& 

®OOJCO;rD s::::"cfr£)~OJJcm m1om<B~8S m®OJ 
CfD \ 6l n . ..: s; (f')) n m em 1 ce:, co 1 ® 1 ce:, . 6l cru m1 

<.) n ... : ...., o ·v; 6 0 6 

mxf ~ ®O\'.J(O)COJ ~<006cm®1m8Wl 

63 8 ~ ~J 8 ~ ·:E CFJ 8 n9::1 6TD mm1 6l em 
n.ffi6lCO; a:; 2!6 o 'I~ri G 8 8 n3::l OJ CfD Offi cJD 

(3) 
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