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Part - III 

CHEMISTRY 

Maximum: 60 Scores 
Time : 2 Hours 

Cool off time: 15 Minutes 

(General Instructions to Candidates : . 

• There is a 'Cool off time' of 15 minutes in addition to the writing time of 
2 hours. 

• You are neither allowed to write your answers nor to discuss anything with 
~thers during the 'cool off time'. 

• -_- se the 'cool off time' to get familiar with questions and to plan your answers. 

e :=.~ ?.i :~e questions carefully before answering. 

• _.-._~~ cr1estions are compulsory and only internal choice is allowed. 

• -=--:-_c:::--_ -,·ou select a question, all the sub-questions must be answered from the 
:o =.=~~:=: :;.·-~2stion itself. 

It Calculations, figures and graphs should be shown in the answer sheet itself. 

• Malayalam version of the questions is also provided. 

• Gi,:e equations wherever necessary. 

• .:=:~ :=:::~ :mic devices except nonprogrammable calculators are not allowed in the 
=:·::::c::ination Hall . 
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1. a) When nitrogen and hydrogen 

combines to form ammonia, 

the ratio between the volumes 

of gaseous reactants and 

products is 1 : 3 : 2. Name the 

law of chemical combination 

illustrated here. 

b) A compound is made up of two 

elements A and B, has 

A = 70%, B = 30%. The 

relative number of moles of A 

and B in the compound are 

1.25 and 1.88 respectively. If 

the molecular mass of the 

compound is 160, find the 

molecular formula of the 

compound. 

2. Atomic orbitals are precisely 

distinguished by what are known 

as quantum numbers. 

a) Name the four quantum 

numbers. 

b) Represent the orbitals given 

below. 

i) n = 1, l = 0 

ii) n = 2, l = 1 

c) The number of unpaired 

electrons_ present in Ni is .... 

(Atomic number of Ni = 28) 

i)' I/ 2 ii) 0 

iii) 1 iv) 3 
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(1) 

(3) 

(2) 
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cruoa:(Q)o~.g,r amia:l2lo61n1(Q) ~oTISoc&6ITTl 

L nJ OJ© mm m (1)15)1 mn OJ o® .:B:io ru CTUJJ CQ;~ 

PJ6§§_ ffil1l@I cBJOCOcfu60B §2,o §2 eJnJ ITTl 6ITT3 

§2,o ®l'.ll2l1mn rupnJ"®mm1mn 1 : 3 : 2 

ntD CTn mm o CJO 6Y11 moo ca o 61Tl1&6\!,CTn6. 

~o.JI 6)5 ~GOnOCtl1cOO@qj §101 cf76)6((D 

cru 0 (]l CQ):) gl6 cm m1(Q)Q)@.'Cll6l <IP, rz r,J ((Ju 
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O{J)'96@J,<fb. (1) 

b) A, B ntD rm! a:i4eJ ca6ITT3cJ/J a:.2..1 in rrn36l'YS:J 

(Q) 63Ctl6 CTUoCQJJ,cB®(1f(ll)1@b A = 70%, 

B = 3 0 %J. cruoCQJ2,cOO))®'m1 iO'b A 

CQJ66lSCill30 B (Q)6@SCQJ6o GlQl:'.l§2,cfu§2,6lS 

ar@tZo.Jdhl:f]cm O{J)GJ/riO 1.25, 1.88 

aj)CTn1Gm36lmcwo61Tl. cruo(Q) 6c6f(l)(1f(W16ln?, 

®('Q)Ol@O@Offio 160 ar@CQJ:)(Q'b (G'f()®1@<1P, 

an m:io l ®orn :J c&,Jo cB:i 6fY56 o_n s1c006tth. 

cru o 6lJ :i cB:i ~6 6l s ffi) n0 o (Q) a: (1f(W o 6l s 

cm~®,)alOco.!l ®101~01CQJOo. 

a) moeJ <fbj06n'5o ffiffil06cB:ifil6lS CfoJ((Ju 

O{J)Y'6®6cfu. 

b) ®O@Y' 6lcB:iOSJ,®m1m1&6\l,(lT) 

630© mJ1 A e.12,cB:i@§ .Q.fl l ®l cB:iC01GOO6cfu. 

i) n = 1, l = 0 

ii) n = 2, l = 1 

c) m1 <00 iO'b m-@p (0f0)1 mi (G'f() s 61lB1 w1 ai1 

c£76l 6rrn a: gi;ios1 ce:,~ O(Ofi)) 212e.ice;'Gl LS061TlJ, 

cfu§2,6lS O{j)GJ/riO ............. ffi'@)6ffi. 

( mlc00eJ16lCVs ®OtgROm1c:fu' mmJfO : 28) 

i) 2 ii) 0 

iii) 1 iv) 3 

(3) 

(2) 

(2) 

(1) 
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3. a) Account for the following : 3. a) ce,o CTl6ffio o9:i6l 6n'S®m ,J,o9:i :-

i) Ionization enthalpy of i) 6)6)ffi LS1!t66l~ ®1l G CQJ06l6l6mCli<Tll 

Nitrogen is greater than n9::I dlJ nffidli LDomi<J:ll 63Ocofu<Tll11!t6Cliqli 

that of Oxygen. @1 Cli fficBtilO cJ0 cmi SI,® eJ 0 6ffi. 

ii) 2nd period elements show ii) CTl6n'SOo nllro1 CQJCW16le.J m~e.Jo9:i60BOO 

anomalous behaviour. (3) 
oJl@1rm m.JJ@OOJo o9:i06TD1<00,J,rm1,. (3) 

b) A group of ions are given b) (lffi'J<JlCQ)06ffiJ,o9:i§!,6)5 63(1)1, cm4§o ®06l':l' 

below. Find one pair which is ®rm1ro1ce6\J,rm6. ~OJ CQJ1 mi m1rm" 

NOT isoelectronic. 61nffiCli<TllO ~e.JcofuO:lS06ID1cofu (ll)('J~O®m 

/\la+, Al3+, Ca2+, Br-, F-. (1) <ll@ilO s1 o9:i6) 61Y5 ts.m 2,cBo 

Na+, Al3+, Ca2+, Br-, p--, (1) 

4. a) The electronic configuration of 4. a) 63CTl2, ®ffil0l®CQJJ,6lS g;Q eJ cmu (Jl l S CJ 6Yl'O 

a molecule can give ru1m~ocruo ®Cl@16)~ (Jl 6YlJ CJ 6'f1'Su 

information about bond order. 63 0 ro QJ) 016l m o9:i2,01aj6~ ru1ruroo 

®tn,J,rm1,. 

i) Write the molecular i) '"lfj401 mi ®fQlO l®CQJJ,6)5 

orbital configuration of F
2 g;Q eJ ce," Cli ls 0 6Yl'O ru1m~om.io 

molecule. nffi':l'6®6cfu. 

ii) Find its bond order. (2) 
ii) ®Cl@16l~ Cl 6't1J CJ 6'f1'Su 630iOM ib 

ca, 61'1'56 nJl s1 cOOJ,cm. (2) 

b) Give any two factors 

influencing the formation of an 
b) ®Cl a: CQJ o om1 cm 6YlJ crw m ®m16) ~ 

ro 4 n.11 cm ro om 6) ®'ID CTUJOW"lm1cOOJ,rm 

ionic bond. (2) nm 6) ® 8::b 1 e.JJ,o (1)6'!15u neJ s o9:i 608 cJO 

c) Give the shape of the nffi':?6®6cm. (2) 

following species. c) @06)'.l' 6lcmOSJ,®m1 co1c00J,rm 

i) NH+ 
4 ii) HgCl

2 
(1) cru" n.11 n9::li <Tll 6 cm §6 6) s @]) cfu ~ @1 

o.6)'96®6cfu. 

i) NH+ 
4 ii) HgCl

2 (1) 

K-927 3 Turn Over 



5. Ideal gas equation is true for ideal 

gases only. There is a modified 

form of ideal gas equation 

applicable to all gases. 

a) Give the name of the modified 

form of ideal gas equation and 

write down it. 

b) Name the phenomenon behind 

(2) 

cleansing action of soap. (1) 

c) \Vha t do you know about 

Dalton's law of partial 

pressures? (1) 

K-927 4 

5. 6lo.tl)M1cwam W,)Ocru" crumruor.Bo:,o 

6lO{J)O.JJ1 Wain (f),)OCTUJ,cfu cJD cflt:,}u QJO lCQ)<llQl 

(J()ro1cwocB:iJ,cB:iWJ,~6· o.mrmoam gQ®16loJl 

nJro1 ri.S:l°.fbailaj ai~n.Jo o.8)~ o 
QJ Cl ®cfu6N3cJ0ce€.l J,o 6D..J OWefuQl 0 ITTl. 

a) nJm1n'l1".mro1~ 6lo.tl)etD1cwam w:,omr 
ffi) Ql OJ :) cfu J <Ol'm1 6) «1l 
CTDQlOJOefu<'JOJJ,o o.tl)'fd®6o3o. 

b) !] ITT) :) lli1 6) c¥l ®ll '96cfl€)1 §. cfl€) cefO 

lnJ lefu 1 CWCWJ,@S n.Jkm1 e.IJ,~_§. 
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(2) 

lnJC15l1@0CTD<Ol'ml6X~ OlnJ6lCQ(tol? (1) 

c) C1.Doam3cilicrou Ole.Jo 630n.JJ° nJOCOn.9::1,)m'n 

lnJn5:1 & c1tl)mD 06ni'? (l) 



7. a) Write the express10n for 

equilibrium constant Kc for 

the following equilibrium. 

CuS04 ·5H2 0(s) ~ 

CuS04 ·3H2 0(s) +2H2 0(g) (2) 

b) The solubility product of 

Al(OH)3 · lS 1x10-36 . 

Calculate the solubility of 

Al(OH)3 . 

OR 

a) Explain· the concept of Lewis 

acids and Lewis bases with 

:o-:..:itable examples. 

the Henderson-

Hasselbalch equation for an 

2.c1dic buffer. Calculate the pH 

of ai1 acidic buffer containing 

0.1 :\l CH3COOH and 0.5 M 

[Ka for 

CH: COOH is 1.8x10-6] 

8. ? c:-iJx reactions can be 

c,Jnsidered as electron transfer 

reactions. In an experiment a: 

copper rod is dipped in AgN03 

solution. 

a) What happens to the colour of 

the solution and why? 

b) Identify the oxidizing and 

reducing agent rn this 

reaction. 

c) Calculate the oxidation 

number of Cr in K 2Cr20 7 and 

Pin H 2P20 5 . 

K-927 

(3) 

(3) 

(2) 

(1) 

(1) 

5 

7. a) ®061'9 SJc:BoOSJ,(1f(ll)lrn1cB€lJ,fffi mJo®J,e.JffiO 

OJCTUDCQJJ,85 <TUorl5lJ,fl.1CTl CTUD1aioffioo 

Kc CQ) J,@S nB)cfum)'lnJnS.1 mi °B)<J' .J/IDJ,c:Bo. 

Cu804 . 5 H2 o(S) ~ 
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CuS04 ·3H2 0(s) +2H2 0(g) (2) 

b) Al ( OH)3 6)~ czcruoeJJ6mJ1ei1 A1 
@lnJO\illd3:i s 1x10--36 ar@6mv. 

Al( OH)3 6)~ 6lIT'JOe.!JJ,ffi11e.i1R1 

cfu6nsJ,n.llSlc003cfu. ( 3) 

a!llH;'l~ab1ctro 

a) e.J~CQJ1m.r romirrtfl M.J,cB:i~J,o e.i4CQfl mf 

6Jffil cWCTD 2,cfu§l,O ~BOnD<ll6lTl cruod COio 

OJJcfu@C!IOcB€lc)cfu. ( 3) 

b) ffilO cru1 o..u1 £;' 6Y11 n.O o1 mv Ql (lj 6115 

@n.o db czcw<:f rn.i 611D- cg n.0w ITT) am6Yl! o co'li d:h 

<T'uQJOJ'.)c:B:iJo °BJ':96®6c:Bo. gQ®v 

~nJGlCQJow1qJ 0.1 M CH3COOH 

~o 0.5 M Cl-I8COONa <:0J30 

~ s 61ll31 cw1 ro1 cOOJ, cm ami cru'l cw1 £" 

6lln.Oo1@~ pH £6n'56n.Jls1c00cic:Bo. 

( ~m.JR1d <lJ®ffi)1ruJl@~ Ka OlJ%o 

1.8x10-6 m@c:Bo6cm6) (2) 

gQE'.lc:BovGllSOGnD 6)6)cfuQlORo 6).!l.J~6ITTl 

o1wocfu'n11mJ,c:Bo~omJl c:Bo6mcOOOcOOOo. 63C06 

CLH()icW:J6TDCDm1co'li ClcfuOCJ:J& GGllU), cru1co'liruro 

6l6)ffiClLSp" e.i o CQ) m1 w1 am 
Ol6cB€l1 OJ ajM c8ti\~ rm 6. 

a) eJOCQ!ffilcOOv <aj)mfr ffi101ll0fiO 

@_6fr50cfuJ,ffiJ6. °B)<1Ul6 6lc:BoOtiIB? ( 1) 

b) gQ 'D rn o cru UJ.J rn & (Q)1l) m (ID1)) 1 @ ei 

630cfum51£orn1aiWCQJ6o ml cz<0odcrolcfuOCTl1 

GlCQJCQ!6o ®1©1-8,J01W6cB>. (1) 

c) K 2Cr20 7 co'li <lllcfuOai1wcm-m1@C'~CQJ6o 

(Cr) H 2P20 5 am cin.0om)n.0om.i1 

@qqcw.i,o (P) 63ocfu'cru1czCUJn5:lffil mcn1ro 

cfu6fl56n.Jl Si cB€l J,c:Bo. ( 1 ) 

Turn 0 



9. a) Hydrogen peroxide restore 
the colour of lead paintings. 
Give a reason. 

b) How does the atomic hydrogen 
torch function for cutting and 
welding purposes? 

10. a) Alkali metals dissolve rn 
liquid ammonia to give blue 

(2) 

coloured solutions. Why? (2) 

b) Plaster of Paris is an 
important compound of 
Calcium. 

i) Give the chemical formula 
of plaster of Paris. (1) 

ii) Identify the property of 
p_laster of Paris which 
helps rn plastering of 
broken bones. (1) 

11. Carbon has many allotropes. 

a) Write the name of any two 
allotropic forms of carbo'n. 

b) Briefly explain the structure 
of any one of the above 
mentioned allotrope. 

c) CCZ4 does not undergo 

hydrolysis. Give a reason. 

OR 

When BF3 is treated LiH at 

450 K, a hydride of boron is 
formed. 

a) Identify the hydride of boron 
formed in the above reaction. 

b) Briefly explain the structure 
of the above mentioned 
hydride. 

c) Boron compounds behave as 
Lewis acids. Why? 

K-927 

(1) 

(2) 

(1) 

(1) 

(2) 

(1) 
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9. a) 6l6lnDLM&i® 6lnJQlOOcfu6l6lCTDMV 6leJM 

6lnJmJ1~1oCD2,r.B:i§2,6lS m1oo ®1m16lcfh 

e.i@c000® cruo.oom51c006nn6. cB:i:J<ll6TDo 

316 

nmmn"? (2) 

b) <1lm<llR0!1l1cB:iv 6l6lnDlCW~CTD a:soilq,f, 

6lOJaf6cw1ow1mJ,o· cBo§1ow1m30 

~nJQlCQ!:JCl)6)~SJ,nn6l®61il36lffi? ( 2) 

10. a) (G'@r&icB€leJl 610JReJ6cfuuZl ®'o<llai:J6lTJ1m> 

LBOOJcfu(Q'f0)1aii\ e.Jcill1.g,,J° m"leJ m1oru~ 

e.iocwm1 ®tll6rrn6. g)2® nfi)CT1l\J,6lcB:>06ni? ( 2) 

b) cB:>oaf6crud(O'(OJ16lqq 63r1l6 LnJWOm6l~§ 

CTDoCWJ,cB®Ql061D gdOggiO 630nD nJoallm). 

i) ~O?}lili 630n..Ov nJOaliCTD16l~ 

(b0CTDCTD,1L®o C1(j)'96<ll\J,cm. (1) 

ii) gdO?}lili 630n..Ov nJOai'1cru16lqq Cl@® 

(1)66l'D0::061D 6lnJ03JW ~J,cfu§2,6lS 

~ o ?;µ, c;l o m1 m" cru 0..0 o cw cm a:: o 
<B>.!,ITTl®? , ( 1) 

11. rfbOrob()Jomim" mmClmcmo ai4nJoomm60!:3ciZi 

§26ni. 

a) cm o iO Gru 6TD16l ~ o@6l ® rao 1 eJ 6 o ro srrs" 
COJ o.J 0 mD ffi60B §2, 6lS Ql nJ 6)(0 '9 6 ® 6c.&.i. 

b) GlJ,cB>g11af6 cru4"2..l1<;tjl.g,,J o@6)@1fb1 e.i;,o 6"3i!lJ, 

m4o.Jomn<0(0(0)16l~ oe.ism eJne.JJ,OJOcill1 

OJl(J()GQlOc:OOJ,rfb. 

c) CCZ4 6l6lnD<llLMOeJ1cru1m.llm rJlcgww 

C1lOrfb6nn1~ . .momGTDo meJcmJ,cm? 

<1Jf'Ol'il~m.1am 

BF3 WJ,o LiH ~o 450 K ~'Dr~aion.Jlaf& 

LnJOJiOrnm1cf}6)2,<l:CflJOUD 63CllJ QlmJO<ll00611'0 

6l 6lnD 6l6ll cwruJ ~ 61150rfbJ ITTl 6· 

a) aiJ,cm§.1af6 LnJcru"@oru1aj aiocru 

tnJruiO(iffi5)m(iffi5)1am ~6fl5ow 

Ql mJ 0 Cl O 0 6111\ 6l 6l nD 6l 6l l Q1l M16l m 

®iro1-8,d01WJ,cm? 

b) D:l.!,cmgflcdTi CTDJ"2..l1<;J1.g,,j 6l6lnD6l6JL<Wcu51 

6l~ ne.Jsm oJ1CJoB!llOcOO.!,cm? 

c) QlmJOQl006n'6 cruow,1c11nn61il3ci0 e1J@1cm" 
(G'@CTD1CWJ,cfu@. ocw1 6)o_J CO.!,QlOOJ,nn.!,. 

o.G)CTIDJ,6lcfu06"fYi? 

(1) 

(2) 

(1) 

(1) 

(2) 

(1) 
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12. a) Give the IUP AC name of the 12. a) ®:J6)<j> 6)cfu8SJ,(0!0)111l1cs6\lffil cruo®6cfu® 

following compounds. (2) 65B§l6lS IUPAC moaio O{i)'5'6®6cfu. (2) 

0 

i) A A 
cz/ "v "'-H 

b) Phenol exhibit resonance. 

i) Draw the resonance 

structures of phenol. 

Predict the directive 

influence of --OH group in 

(2) 

Benzene ring. (2) 

OR 

a) Write the structural formula 

of the following compounds. 

i) Pent-4-en-2-ol 

6-Hydroxy heptanal 

b) Reagents which attack organic 

compounds may be classified 

as electrophiles, nucleophiles 

and free radicals. 

i) Explain nucleophiles and 

electrophiles with suitable 

examples. 

(2) 

(3) 

ii) Name the type of the 

fission of a covalent bond 

which gives free radicals. (1) 

K-927 7 

ii) ·v\JCN 
' ' 

b) n.0'1 al mo ciO 

cfu06ffi1c6€J6C"'ffiJ,. 

6l o cru 6ff> mi rm" 

ii) 6l 6Y2.J mi rru1 db o1 o (!)1 mi -- 0 H 

l(f) J, <;tjl 6) o'A 

212 db ri,8 6 ru db mi" 

O{j) '5' 6 (Q) 2,cB:i . 

a) ®06l':l' 6lcB:iOs6(0'fl))l11Jlc003rm 

rruoWJ,cB:i
0

Cl5l65B§J6)S ne.ism CTDJ,(®o 

O{j) '5' 6 (0) 6 cB:i. 

i) 6lo.Jevf-4-212'Dcm-2--630ci0 

(2) 

(2) 

ii) 6- 6l6lnOal lMOcfu'<ml 6ln.OnJ'pmomi ( 2) 

b) 630i'OC!lom1c&" cruoCl'.l.\~cfu
0

<0l65B§6illOCQ.l1 

l nJ ru ro COlO) 1 c00 6 rm o 1 a: w @.l o'A6 c& 6l § 

gQ eJdhv(] lS06l6ln.O micru", ffi,\M,Z31 (]Q21:) -

6l 6l nD mi rn.i", l n.0'1 o o M1 dXil mi rn.i v 

O{j)cm16ITT36lffi ®tllo @111l1cB€JOo. 

i) m~11<3lalcwo6l6ln.0mimr, 212eJcfu'a:(so-

6) 6l <Ul mi rrJ° 212 ru raj) (!TI) 0 6) 6ffi rrnv 

gJ_BOnOill6TTl 

(l_J,)cfu@Q) J o00Jc£n. 

ii) 6311! 6 ml nD ml o C8 CQJ 0 8l6 c£h 6Yl.J CYW m 

(ij(IJ)j6)~ Q{B®
0 

(lj)ffi(1)(0)1eJ.5ffi 

(Lno.2.1smQl06TTlv cn.0'1 O:JCUJ1cft6)eJJ, 

(3) 

cfu §6 6l s l1l J oJI c£h (0 6TTl (O)(l)1 mv 

c£h0(1)6TTJQ)0cfu6ffil6)(Q)m) aj)'5'6®6dh. ( 1) 

Turn Over 



13. a) 1-alkynes are weakly acidic in 

nature. Give any two 

reactions to show the acidic 

character of ethyne. 

b) From the following, select the 

one in which Markownikoff's 

rule is best applicable. 

i) C2H 4 + HCl ii) C3H 6 + Br2 

iii) C3H 6 + HBr iv) C3H 8 + Cl2 

c) Hydrocarbons exhibit . . 
isomerism. 

i) Name the type of 
isomerism exhibited by 
2-Butene. 

ii) Draw the structure of the 
isomers of 2-Butene and 
select the one which is 
more polar. 

14. a) Match the following : 

A B 

CFC's Blue baby syndrome 

Oxides of Kidney damage 

nitrogen 

Cadmium Eutrophication 

Nitrates Ozone depletion 

Red haze in the traffic 

b) Write any two contributions of 

green chemistry in day to day 

(2) 

(1) 

(2) 

life. (1) 

K-927 8 

Cl® 0 @1 mb ((l'@mll cw' ml j <5 0 OJ o 

cfuO 6TD1cB6l6 ITTl 6· g'.Q'D 6l 6l LO CTO ((l'@CTU1 ruJ 

<TDJ<SOruo cfu06TD1cB6lJ,ffil6 nti)ITTlronm~ 

O(B6l<IDES:i1e.JJ,o ro6mr roomiLQJOJIO®mm 

316 

601300 Of'.D'9d®6cB?· (2) 

b) mio 6l<:P 6lcfuos.i,rnm1 ro1 m\;cm ru mJ1 mi 

m1ml' moiOOlcB6l06ffilOlcB6lOn..O"cr5 rn1ci!.J120 

£~ ®,) l1l o w1 mm m 6 m.i <01a:1t>w·rrJ®l6l m 

®1(()6l6YOl11l SJ,cB6l 6d3o. 

i) C2H4 + HCl ii) C3H6 + Br2 

iii) C3H 6 + l!Br iv) C3H 8 + Cl2 ( 
11 

c) 6l6JnDOllMOcfu0©6DJ61TlJ,cfuOO 6lntj)Ol<TD0-

6la:io1m.io cfu06m1cB6l6ITTl6. 

i) 2 - 6DJ,),1§i® cfu06TD'£-:~;~ 

6l ntD oi m.i o 6l m o1 <TD <Or0)1 o nJJ 

Of'.D'96®6dh). 

ii) 2 - 6ru,)J§°1cfb :2:06TDt:&o!;.~-. 

6lng)(g(Y))'.)8CbO~c€:~~6:S ~Si 

ru ro.sl ca,4sJ,mim'b ciQJ O§:J i': 

O(BCTD06l 6ffiml cfu6rr5c1,n.Jl S1 c66'l J,d3o. ( 2 ) 

(2) 

A B 

CFC's 6Qd~ Ol6DJ6'(lfl cru'lciOCll(U)Oo 

6l6"lffilS~6J~ cfu1<ulm1 ®c£o(()OOJ,d3:i01i 

63:)dh6)6)ffi)Ql) 6c£ocm 

cfuo<ulai1wo WJClLSOn1)1Clct1tiln9'.lciO. 

6l6lffil]lSA('('l) 630Cl<TD06lil> mOCf1lmo 

cBoffi®l!l lSOn1)1cB6l~ 

CTU.O e.J 60B gi 6) e.J 

,2J6 OJ cm mmcrm r01 cBm o 

(1) 


