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4 .01 "1fZtCOI 

l-j-llJrgd ~i(fhb'l q;r fu~~, 3<?12f51 m~t1ft~;;;, ~ (Tm 1_~ 
c5 &fTmcJ1 -R g '(1m ¢iC 1 3nR ~~ 1011 M ¢ com q)f Cf1 g(tl q:_uf 3fvT 

%, MRcB1 O<gCfCi fcoc! Wc;rr ~rr£T ~ q:;) fuftTCTC[ 0=(1<i ~ ~mr 

~ ~ I 3m: ~rr£T ~ if5 o "(ogrftCb"(OI ~ ~ 31~ "a1 3Q<gCfrl 

"(1 i f&:l ~ COT 0 dl J I coN5 ~T67J 1!Ci v.] I cAl 0 I fcrmfefm if5 CJ1m mciCb<i I 

3RR ~ fuxrr ~ (fen m, Cf.>R;C1 (fen 3ffir Cf.>Ric1 3ffiT£TRUTT3IT q:;) 

~ fuxrr <Jl?TI ~ I 

we.rfcFrcp ~ lIT 3mr CbR;C1 31cf£TRUTT ~ (J] I cAl 0 I ~ R 2 aerr 
~T67J ~ R 2 RlEJIC1~l COT ~ coN5 oC!rrn COT ;8Cf.>C1C1 fc5m 
~ I 3fCf£lRUll3IT COT fcr~~ mt~ ~ if5 3IT£TR lIT fu5m ~ 

% I ~ 96 if5 ~~f ~ 52 cillk1Cf.>I;Q (fen 44 cillC1Cf.> ~llrnC1 g I 

fG1RcA 3Q<gCfCi Ri~~ COT odlJI coN5 m~ 3R:R "01{{1 fum 
'JR) I m, Cf.>R;C1 1!Ci 3mr Cf.>rOCi 31cf£lRUll3IT c5r ~ "(!Ci ~~ 

3~ ~:8Hm,:>('i &RT 19"("QlZ fu5m ~ ~ I 
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C1lft1CbI 4.1 

~1c1cp i <SI1~cpl 

1J~Cf 
RtT "3('(R" I RtT "3('(R", 

3f(fQRUTT ~crr-R m~T<1 ' ~ crr-R I 1Jffi "ll8111 -ooIT qft rn?fT3IT ~rn . qft {~~I "l1~1 
I 

I. ~ 14 3 1 .81 i 04 7.69 

~qft 
, 

') 31cR-<ITC! 35 79.54 I 45 86.53 -. 
I 

3. 3f1Jj 21 47.72 \ 29 55.70 
I 

-+ ~ CffSC<f 23 52.27 I 25 148.07 I 

em, fur 61 .36 I 5. ~, CBT 3ele"{OI 27 24 ! 46.1 : 
I 
I 

6. rrc=c:r "l1 {il Gil 08 1 8.1 8 14 ' 26.92 
I 

~fJlco I 23.07 7. 20 45.45 1 2 

~fJlCf), m.!3PJT CBT 
I 

X rrc=c:r , 40 90.90 ! 24 46.15 
I 

$ITGf i 
I 

l) rrc=c:rcf5W 36 8 1 .81 I 40 ! 76.92 

Q{CR I~co(il 03 I 6.81 I o 1 1.92 10. 

~~gFc1<1 ~I-C-ll~~c.t.> ~1&f1cb~ol 9.09 03 5.76 II. 04 

{1"l1I11PciCf) {1 a:ft Cf){O I 08 1 5.5 12. 12 27.27 , 

~qt) m- rnC'lCi crr-R rrc=c:r 09 20.4 5 20 38.4 13. 
i 

~ 1 1 I 25.00 
I 22 42.30 14. i 

~ qft mmr 
I ' 

15. 31<R_Vf q 00 I 00.00 i 02 3.84 

! I 

I Ih. 3ffCf"l11 ~5 01 I 2.27 o 1 1.92 
I 
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C1lfCiCf51 4.2 

~~m) 

<Slr~q; G11~q;-1 
"'Q"~Gf 

3rcT~ 
"R6T 3""ITR ~ "Rtt3((R~ 

'liM I crrR rn?IT qft vfff~ffi crrR rn?IT3IT qft m~m 
• • ~~I <HSl11 

1. 3f'?J <SfR 34 77.27 52 100.00 

2. c:JTC1"Cr 35 79.54 43 82.69 

3. c=rnr ~ 1 8 40.90 28 53.84 

~ucfl~mcJ1 71 .1 5 4. 38 86.36 37 

5. fur 39 88.63 1 5 28.84 

6. ~ 1 6 36.36 1 3 25.00 

C11fC:tCbI 4.3 

GlI(.YlQ) BSliaC51 "'Q"~Gf 3fQEJROTT 
<~&!II 

"RtT 3((IT ~ vfff~m "RtT 3((IT ~ mw 
crrR rn?IT q,'T crrR rn?IT3IT . q,'T . 

~i~1 <~~I 

RH¢I 3 6.81 6 1 1 .53 1. 

~nf%~d1 ") 

2 2 1 .1 5 2. ctt:11~I~g 4.54 1 1 

~nf%~d1 7 15.90 3 6.76 3. 
, 

4. ClI~~utCl 9 20.45 4 7.69 

RnGcPfl 00.00 0 00.00 5. 0 

6. ~ c5 'Q1"Cift cpr 5 34.09 4 7.69 

~ 
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dlPctiCbI 4.4 

mft RI C$C'Q mit 

CSlIc:t cp CSllfaQ51 / , 

"O"~cr 
3JQ£:I1 OlD II ~ '3'ITR" ~ mt~~ 

'[I~I crrR rnm q,'T m~1ci CTT'R 00IT3iT m~1ci . c5T ~~~I -c-t~1 

~fcJlcp 1 3 29.54 1 2 23.07 1. 

•....• 
2. ~~ C'4)~ ~311 Cf~~ I ~5 3 6.81 7 13.46 

•....• 
~~tvt6C; 1 9.23 3. cplq~ 1 8 40.90 1 0 

4. "Q1Cfi co'T 31CR~ 1 7 38.63 9 19.80 

61~~\J1Cl 'CPTW 27 51.92 5. 34 77.27 

RPccp~ ':) 
30 68.18 39 75.00 6. em 3qllltJI 
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C11fc:iCBI 4.5 

3ffff ~ 3fCfElliUII3IT c5 ~'>I(1 4Uifftul ~ 
~~ rill C1 Cb rill R1 Cb I an Q)T 3f\:2l\!l at 

3ITfr mEr 3fCJ£l1 "lOll d 
<ill E1 cpl c5 fffi! 

3ITfr 'Rrcf 3t q £I FlO II d 
dllfcl Cb 13fT c5 fffi! 

'O"~Gf- ~ RbCicf) 
3{CR~3IT cij mm 
"GlTffi ~ ? 

'O"~Gf-mcft, ~, rn~ 
cr CJt~ cR- ~ "(1'(q, 
ill P I Cb zr fcJ1.<WJT 
dlCii~V ? 

l1~Gf -~ Rtx1 cf) 
~3IT cij mm 
"GlTffi ~ ? 

l1~Gf-~m<Ff, 
~m<Ff, CiI~?1 \:71Ci 
Oli&<6l, Cblafct if; 
QcflCb fclRstv ? 

wRt ~-wc=r l1~Gf-~3IT if; ~~ .. wRt l1~Gf-~3IT if; ~ 
dlfu! ~irm~1 ~~ ~irm"%1 

'O"~Gf -W1 "CbT ~ cij 
dlC!C1CiI . 
CbgE1(Ci( ~ I 

l1~cr J1 () en ~m<Ff "CbT 
W ~I 

'O"~Gf-~ ~ ~ "CbT 
••••••••••••• ~ 1 

l1~cr-W1 "CbT ~ ~ 
dlC!C1ctl CbgC1ICi( 
%1 

'O"~Gf ~ cij ~ 
glsi\Gict "CbT ~ ~ I 
(a) He (b) 2H2 (c) H2 (d) 
H20 

'O"~Gf ~ cij ~ 
fthCA5:J) "CbT 3Q~">IJI 
RbOliCbl ~ ~ cij 
rctmr "GlTffi % I 
(a) 3fcR'f (b) ~ (c) 
mcft (d) ~ creft 
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C1lfcttCbI 4.6 

~ 3JCTElI'lOIIQ 
cill C1 Cbl c5 fRrr 

mR 3tdElROIIQ 
CSllffit C513IT cf; fRrr 

'Q"~Cf- llcar m- -aRT 
sm- 'gClT if; 3'i I a iO I 
em ~ ~~? 

'Q"~Cf-cITr, ~ cr ~ 
Q5T 3~ 1e>'lOI cfHuiQ? 

-g-~~-~mcJf, 
~mcJf, Gil ~~ \11Gi 
"l1 CQ5'l, cp I afGi m 
ocftcp R1Rsm ? 

"Reft Rl cp(YQ V~Cf - ~ -at -R 
tN€r RPCA5:l) Q5T 3Q'41JI 

fihl-l cffi ~ ~ ttl 
fcpm- um=rr ~ I (a) 
3fcR.Vf (b) ~ (c) "CfTGft" 
(d) ~ crtt ' 
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C1IRviCbI 4.7 

-g-~Gf1 c!; -g-~Gf1 c!; . mc:r sra El FlO II Q ~ 3RlElFloIIQ 
gct>l~ CSlIC1cm c!;fffi! gQ5l~ CSllia Cfi 13IT q5- fffi! 

~ "p"~Gf ~ fc5R ~ ~ 3Ci1:l)1I "P"~Gf 1leat m ~ 3tR 6QT m 
3Ci1:l)1I ~? "P"~Gf 3ffiRUT en) CRIT ~ ~? 
"P"~Gf 

"P"~Gf-~ RBC1c;f1 "P"~Gf-<hr, ~ cr ~ cpr 
31cR<rr3IT cff men \.Jl'l(ff 3C!1e>:(OI ~? 
~? 

"P"~Gf-~ ciT ~ (ffif iflfJlCl5 
(fen f.Jr.IJfUT q;) q e>ill fG:t l! ~ , 
crrg, rn¢, JTtTCP 

"P"~Gf-~ tR ~ 3tfucp 
~ ~ cfiGf emit c5 G{fcJl 
fC1r~l! ? 

"P"~Gf -~ cpr \J1 cl) 1I fcJ t'1 a G1 
~ fc1GJ1:l"1 mrr em ~ ill 
ciT~~~ ? 

~ "P"~Gf ifI fJ I en cf; ~ ~ ~<nGf 
~<nGf :rrrciT 3"CJR<lC1 <'fC'CiT cf; a:rfu! 
a:rfu! ~ ~ ...... -grn~1 

"P"~Gf-........ ciT G:(-nrCCB 
3l<R?f "(!ci ~ cff ........ 
3l<R?f ~<lC1 ~ ~ I 

:mm "P"~Gf-~ §t! ~ cf; 3fmf ~ ----------- 
~ ~ cPT :(h'O"l1 a fG:t en ~ ~ 
~ fc1ful! ? -mr "O"~Gf ~ cff ~ ~ ~ Rlen&Q --- - 
Rlen&Q :("1 ci5c; cPT WI" rlR) 
tN€r NaHCo3, CUSOO4 . 

CU2S03, CaCo3 
"P"~Gf-~ ciT ~ malT 
FcPo1 31cR<rr3IT cff 
rnC"1C11 ~ - ~, w, 
~, 3q~cm TIcHT 
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C11ft\1ChI 4.8 

3fFcr Cbf6c;t 31cTtl FlO 113IT c5 :8 J I C1 (1J I aft 0 I ~ 
~~ cill C'1 Cb cill R1 Cb 13ft cpr 3fGU 1I Cit 

-q~m cfi ~ 3tCflttl"lOIlQ 
g chi:Z an~ q;13IT c6 fRt! 

~ 3fa~I"l°IlQ 
!II (9fCbl cl; fffi! !JCbFl 

~ 3C'C'1:l)1Q 'Q"~ar-~ fcfffi ~ i? 
'Q"~Gf 

'Q"~ar--gq; tr ~ ~ 
Q iCH I '!J3IT t!cT 3f1?J3IT R 
~ "tRTct c5r CRTI ~ 
~? 

'Q"~Gf - ~ tt "WcPR c6 
Q iCH I '13IT t!cT 3f1?J3IT R 
~ ~ em CRTI ~ 
~? 
'Q"~Gf ""c]~ITJ.::n-I=Cb ~ ~ 

~? 

'Q"~Gf - ~ c=rc=cr qft 
q iCH I '1Cb<i I R 3ntf CRTI 
i4CH$l2I ~ ? 

'Q"~Gf 'l~ gR1 <i 
i4at1Cb'lOI R 
'l4CH$l21 ~ ? 'Q"~Gf - ~ c=rc=cr qft 

Ll-ld1 I 'jCPC1 I R 3ntf CRn 
'l4CH$l2I ~? 'Q"~Gf 'l4ct:flCb'lOI c5r wr 

cp')fu1Q - 
(i) 2H20 --> +02 

(ii) H2+Ch ~ m "Q"CbT~T 'Q"~Gf 'l4gR1<i iR4111~Cb 
'l"lcR1CbiOI R sntr CRn 
'l4CH$l2I ~? 
'Q"~Gf 'l"lCFftCb'lOI c5r wr 
QR) - 
(i) 2H20 --> +02 

(ii) H2+Ch ~ m "QQ5T~T 

'Q"~Gf-~Wllfaqi ~ 
.3lf?;rq; fdi C1 cit crrR cfurr 
~ m om:f R1fuQ? 

'Q"~Gf-~ COT \J1ct1a 
Pc! C1 a G1 "C1'l'CT fc1 &J"R"l 
~ c5r fc5R -NT -of 
~~~? 

'Q"~Gf-31TCfl~\J1G1 m ~ 
~ SG c=rc=cr moft ~ 
~CfRCRn~~? 

'Q"~Gf -3't I Cfl41 \J1 G1 m mer 
~ SG c=rc=cr mott R 
mmr CfR CRn ~ ~? 
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:3fm; ~ 'U~Gf RHCbI em ~ I 
unm 

m 3fQ£H'loIlQ 
811l'1cril' ~ ~ 

'U~Gf if) R; C1 <fI CfC'11 {I $5 em 
~I 

'U~Gf (f)rnC1<f1 em WI 

'U~Gf 011 $~ \J1 01 em W I 

v~Gt1 $ m 3iQ~I'lOlid 
gtaFt dlIRiq;I3fT q) ~ 

- - - - -, - --- 

~ <:~ 'O"~-~ ~ mn C5T .... 
~ ~I 

'U~Gf-....... CJ1 l!{flR;:p 
3fcfR 1lCi ~ it . 
3fcRYf ~ ~ ~I 

'U~Gf (f)R;C1<f1 CfC'11{I$S cpr 
~I 

'U~Gf-~ St! ¥ q5 ~ 
CPT (mlC1~Cf) WI 

. 'U~Gf ~ -a1 "if m m mft RlCb&q 

al fJ 1 Cb ~? (a) ~TCfflR" em tic) 
"Jl"CJ:f ~ 1R csrm 83fT 

"Q5l'ffi 3ro~ (b) 
011$~\J101 m:r (c) ~ (d) 
CO2 

'U~Gf-~ CJ1 "if m m 
3f<R.Yf ~ ? 
(a) NaOH (b) ZnSo4 
(c) S02 (d) MgO 

'U~Gf ~ CJ1 -R ~ m 
alfJlCf) ~? (a) ~ cp) 
"Jl"CJ:f ~ 1R ~ £3IT 

C5TFIT 3rcr~ (b) 011$~\J101 

m:r (c) ~ (d) CO2 

'U~Gf-~ CJ1 "if ~ m 
3f<R.Yf ~? 
(a) NaOH (b) ZnSo4 
(c) S02 (d) MgO 

'U~Gf-~ CJ1 "if Cf5TtR 
("lC'<5G Cf5T W QClI$l! 
(a) NaHCo3 (b) CuSo4 
(c) CU2S03 (d) CaCo3 
"O"~Gf-~ CJ1 "if ~ 
fcnGf 3WWT3IT CJ1 fJ:t C1 Cli 
~? (a) ~ (b) -m:r (c) 
~ (d) 3Q{\Cft1 "Raft 
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e"1lfuiCbI 4.9 

cpffi -7 ~ Rt $II Ci ~ q5T 31m Cb~ 3iCT~ FlY 113ft cf; m 
uj I a:n 01. 1!CT ~~ fcrrnfefm # mefcp 3{crr ~ I 

tiI4ct5<11 rn3tT . "t" C5T CfITCf 
IJ d1lfillct5 8lC1?kll 

qft qft 'RR" 
CJfUld1ICi 

R!:qC1Cf JlolCfI ~ . 
~ 

0.05 'I?O=t~1 'CffTGf 'CJfJCf 'Q"l 

uj I CJ:fl 0 I 20.14 t1lefct5 56 8.35 94 4.02 1.98 . 
~reiT 3fCR 

40 14.34 5.8 94 4.02 1.98 
~I 

~ 96 

C11 R1 Cf.) I Sbd1 i Cf.) 4. 9 -R $ITcl ircn ~ fcp "t" Q5T J 1 01 Cil "J1l'Cf ~ 

CFfTCf TI ~ I C! I ~ I ~Rt R1 Q ~~ II ("di Cf.) Q RCb&Q Cit :gfl 42<1 q5T \1fRft "% I 

$'l=tCbI 3rer ~ ~ fcp R!$1ICi ~ q5T 31ffiq)R;ct 3fQ~h~YII3fT cf; mrn 

uj I CJ:fl 0 I l!ci ~~ fcrrnfefm -a1 mefcn 3kR ~ I 
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cp~-7 -at R1$1ICi ~ qft 3iffiCf>f6Ci 3TCl~ROIl3IT cf> ~ 
cill c:1 ¢ cillR1 C613fT cit ~ mefcp 3fcR- crtT ~ I 

~12fcb(11 
~ 

. "t" C6T cmcr 
YCfllfOl¢ 

81(151(11 
qft ~ 

~ 'CfI"EZl Cfli Ci 
R1=aC1Ci JIOIGiI ~ . 

~ 
0.05 

'li~1 'CfI"TGt' 'CfI"TGt' lR 
cillc1CO 44 1 9.53 8.5 94 2.07 4.98 -tt IGCc.p 

cill~col 
3fCR 

52 1 6.1 9 7.07 94 2.07 1.98 ~, 
cgR 96 

~ dlTCf <l u;a1C!1 "% I ~~ qRC6C'QCiI 3i8f1Cfl(1 qft "fTCft ~ I ~~C61 

3{e.f "lf6 "% fcp R1 $11 Ci ~ qft 3i ffi Cf>f6Ci 3TCl~ IOlo 113IT cf> ~ 

cill c:1 C6 cill R1 C6 13ft CJl mefcp 3fc:R: "% I 
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C11f&icPl 4. 1 1 

coW -7 cit Rt $11 C1 ~ c5T 3i f?l cpf6C1 31cTQRUTT3IT cf; m ~T6iT 
cill C1 cii l:!ci <Ill cAl 0 I cill C1 cii # ~ mefco 3RR Cftt '% I 

<twaCbC11 rn?IT . " t" Q5T CJfl"Cf 
\JCf1lfUlcp 

8lC1 '5IC11 
ctT qft ~ 

Cfftta Cf11 C1 
Rttk1C1 JIOIClI ~ . 

~ 
0.05 

"li <&!II CJfl"Cf CJfl"Cf tR 
u.] I CJfl 0 I ~Tclcp 35 2 1 .3 1 8.4 42 4.89 2.02 
cillc1 cp 3RR: 
~1Rt 09 1 2.66 3.1 6 42 4.89 2.02 ~I 
cillc1CP 
c:nc.vr 44 ...::;) 

rllk1cpl ¢Cf1lcp 4.1 1 -R $fR1 imr '% fcp "t" Q5T JlolC11 diICf 

~ diICf -R ~I~I '% I ~~ qRcp&qC11 3i8flCQC1 qft umft '% I ~~cpl 

3f2l "lf6 ~ fcp Rt $11 C1 ~ c5T 3i f?l cpf6C1 3fCl"ElI "lo 113IT cf; IDm ~l6iT 
ciI I C1 col l:!ci <Ill cAl 0 I ciI I C1 cii cit mefcn 3RR '% I 

1m Series1 . 
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C"l1k1CbI 4.11 

cP<ffi -7 cit RI $11 61 ~ cBT 3i ffi Cf5f5c1 31cl'£t Flo 113IT cf; ~ ~rgiT 
(ij I C1 cii l!Ci" dj I a:n 0 I (ij I C1 cB1 # ~ mehP 3RR crgt ~ I 

'814Cf)ctl . 
m?IT 

. " t" C5T CffTGf 
!J CJi IfUlCb 

:cqct?fctl 
qft qft «R" ifftll CJi I Ci 

Rl'tlC1Ci JIOICiI ~ I 
~ 

0.05 , 
"l"l<&!ll CffTGf CffTGf I lIT j 

dJICfftol m4Cf5 1 35 2 1 .3 1 8.4 42 4.89 2.02 I (ij I c:1 co 13f(R" I 
~TRT 09 12.66 3.1 6 42 4.89 2.02 ~I I 

I 

(ij I c:1 co I 
I 

~ 44 ; 

i 

(II f21 Cb I Sf> CJi i Cb 4. 1 1 -R W<1 e;Tc=rr "% fcp " t" cpr J I 0 I 611 "CftlCf 

~ CffTGf -R \j;£j I < I "% I ~~ Q RCb &Q 611 3i:gft 42ct cBT \Jff'Cft "% I $'8 Cb I 

3fci ~ "% fcn Rl $II 61 ~ ctT 3i fH CbRJci 31CT£lRUTT3IT cf; ~ ~TRT 
(ij I C1 cB1 1!Ci" dj I Cfft 0 I (ij I C1 cB1 ct1 mciC5 3fcR' "% I 
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C1IRiCf)1 4.1 2 

cpW -7 CJ1 Rl $II Gi ~ cBT 3i ffi Cf.)f5G1 3fCT~ I =(0 113ft cT; mm ~TeiT 
cill fc1 Cf.) 13fT l!Cf tIll a:n 0 I cill fc1 Cf.) 13fT CJ1 mefcp 3fc:R ~ I 

~ " t" cpr ~ 'li Ic:iCb<11 
\J d11 fU I Cf.) 801<151<11 

qft qft ~ 
CJl£Zl d11 Ci 

RraC1Ci JlolCiI ~ 
~ 

0.05 
"If&!H 'Cll'fGf ~ 'Q'i" 

u] I a:ft lJ I m;4Cf.) 21 1 8.1 9 7.6 50 1 .68 2.0 1 
cill ~ c.t.> I 3RR 
~~ 3 1 14.83 6.2 50 1 .68 2.0 1 crtt ~ I 
cill fc1 c.t.> I 

~ 52 I 

("11 fc1 Cf,) I ¢d11 Cf,) 4. 1 2 -R ~ ircn ~ Pco "t" cpr J I 0 I CiJI CJfJG1 

~ ~. -R "Cf.)iJf ~ I R-~ II (ifJ Cf,) q RCf,)C'Q Gil 3i :ccn CQ(1 qft ~ ~ I ~[-f Cf,) I 

31ci ~ ~ Pco Rl $11 Gi ~ cBT 3i ffi Cf,)RJci 3fCTQRUlT3fT cf; mm u] I Iff) 0 I 

cill fc1 Cf,) 13fT l!Cf ~~ cill fc1 Cf.) 13fT CJ1 mefcp 3fc:R crtt ~ I 
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