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Tamilnadu Board Class 12 Chemistry Previous year Question
Paper June/July 2016

PART - III
GeudluSueo/ CHEMISTRY

(s wHMD yhdle eufl / Tamil & English Versions)

Cmmd : 3 wenf ] [ Qurss wHIGUETSET : 150
Time; Allowed : 3 Hours ] [Maximum Marks : 150
SAMeyenr: (1) omarsg alamsserbd sllurs ufeurdl o drersT 6remLsemear
sfluriggs Qsamearemeyd. oFauudele  @GemudpLnden
SjiempasamgsrefuurerfiiLb o | enquinss Gsfledsse)b.
(2 feob ooz smly amwloa LLHGCL TgusHELD,
3lg&CaHMg(HeugD@b LweaTu®Es Couamhib. LILB&GET euamyeusnd
Quenfled LweTUHSSELD.
Instructions : (1) Check the question paper for fairness of printing. If there is any lack of
fairness, inform the Hall Supervisor immediately.
(2) Use Black or Blue ink to write and underline and pencil to draw diagrams.

Draw diagrams and write equations wherever necessary.

UGS - 1/ PART -1
oL : () Semensg alamssErs@h elan_wallésea. 30x1=30
@) sfwrer dlenLevws CaipCsHSS T(LSIs.
(i) Answer all the questions.
(i) Choose and write the correct answer.

(1) 3d euflens

The incomplete transition series is

(@) 3d series (b) 4d series (c) 6d series (d) 5d series
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2. Slev-pt (NH,),Cl, <& Lweru®Smg.
(=) sar 2 Caors HiEp&HsHE LIHIH
(<) Qewmens Gariy
(8) Caameuidar @GnsLiq&HEréE Tdlmnmbhal
(FF) wespLILE Smyent]
Cis-pt (NH,3),Cl, is used as :
(@) Antidote for heavy metal poisoning
(b) Synthetic detergent

(c) Anti tumour drug
(d) Masking agent

3.  pmib9Carmev - g3 Brmh LGEEGDLCLUIE HevLliLieme ereneu ?
(1) &&GTmen, ooLIr&GLmen, rdslGLmen
(%) BEHECETE, o oL1FGGLTeV, Sra&EGL e
(@) LhrsaGLmen, arsl GLren, sradsGLmen
(FF) wreoGLmev, rsl GLmev, &&GrmTen
What are the products obtained during hydrolysis of Raffinose ?
(@) Sucrose, Fructose, Lactose
(b) Glucose, Fructose, Galactose

" (c) Fructose, Lactose, Galactose
(d) Maltose, Lactose, Sucrose

4. g mflevanm <yber ?
(<=1) a6l (<) L Qenared siben
(@) Fllevamrw QL e e siler (FF) epelevanr Gyl e e
Which of the following is a secondary amine ?
(@) Aniline (b) Diphenylamine
(c) Secondary butyl amine (d) Tertiary butyl amine

5. @i deneied 2 arer eravslyrafler <,mme E, =

4m?me? 22 me? 22 me? : 2mrme?
(=) n2h2 (<) n2h2 (&) 2h2 (7) n2h2
The energy of electron in an atom is given by E =

4r?me? 2mime? 2mZme? 2mrme?
(a) Zh2 (b) Ph2 (c) n2h2 (d) n2h2
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6. XeOF, epavdaaied 2 crem @arsseliL :

(=1) sp® (<) sp’d? (&) sp’d (/) sp®d®

The hybridisation in XeOF, molecule is

(a) sp (b) spid? (¢ spd @ sp’d®
7.  enpsenarn(h&er g 1956050 &sLL0HS eme.

(1) NCwrenaer (<) Cureareng

(@) wrseTenL L (FF) smelllLenrl

Lanthanides are extracted from :

(@) Limonite (b) Monazite

(c) Magnetite (d) Cassiterite

8. Spssramuareudmiar erg Bpwom Cerwob ?

(=1) Na,CuCl, (<) Na,Cdl,
(&) Ky[Fe(CN)q] () Ks[Fe(CN)¢]
Which of the following compound is not coloured ?

(@) Na,CuCl, (b) Na,CdI,

() K [Fe(CN)] (d) K;[Fe(CN),]

9. ellaanGeus wrHdlufdearmed g cllanaruier Gouad Hafliums 1Gemeu(HLd 6Ths
sryenil Flwns sgmmélpg ?
(1) agasang CaiplsBssed () goeflan 2 meserey
(8) slyor Hdnd Adafssh () Hearieydn OO GMPSED

Which one is the correct factor that explains the increase of rate of reaction by a

catalyst ?
(@) Shape selectivity (b) Particle size
(c) Increase of free energy (d) Lowering of activation energy

10. &P WHHSISET WIEe D Lwearallss SryeamTd
(1) e gnuebwraene.
(<) Sleumenm erafiled Fwirtlssamd
(@) Gpryarra@n SHmblsamer erafifledr SHoumsed
() erefidled 2 U seurtiul ( urdy seurtiuGEps
Colloidal medicines are more effective because
(@) They are clean
(b) They are easy to prepare
(c) They attract germs more easily

(d) They are easily assimilated and adsorbed

[ Hmliys / Turn over
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11. ysymasaia Qurgeurear <y sallmGamn Hae :
(21) +1 (<) +2 (@) +6 (F) +4
The most common oxidation state of Actinides is :
(@ +1 (b) +2 (c) +6 da +4

12.  g@nileer ofle, &y QEmaTanaulleLlg, FgTEeT :
(=) phblewas satemwwmLwg () Sbled FeramwuiamL g

(@) &mrd semanwWemL g () mRwédys Serenwujen g
According to Lewis concept of acids and bases ethers are :

(@) Neutral (b) Acidic

(c) Basic (d) Amphoteric

13. &5Cyréled GER&CaHM&LD, «LIFECLISD 19anamras L g HLLg) :

(1) G -G () C -Gy (&) C;-C4 () C1=Ce
Sucrose contains glucose and fructose linked by :
PCly= PClz + Cl, . .

1. g @ (@ ©Te swhlana aflenarudie

WenCamé @ cleanéE STESLONS Diameug) :
(1) PCl-air Qareneu < dasfliug
(<) Cly-ao1 Qaleneu Hafling)
(@) Cl,-er Qaflafed wrHmLSame
() Cl-er Qadlencu GeomLiug.
PCls = PCl3 + Clp
(®) (®) (®)
the factor that favours the reverse reaction is :
(@) Increase in concentration of PClg
(b) Increase in concentration of Cl,

‘ () No change in concentration of Cl,
(d) Decrease in concentration of Cl,

For the Equilibrium

15. Semmed AeurnQen pH eredane :

(1) 6.8 - 8.4 ()44 - 6.2 (@) 31-44 () 83-10
pH range of phenol red is :
() 68-84 (b) 44-62 (€) 31-44 (d 83-10
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16. ergl e wCGar Y &&0 elamenie FHULTE ?

(<=1) m - Qg ulliecr (<4,) <iafladlen

(@) p - AOCeamermed () QueengedsyLies
Which of the following will not undergo diazotisation ?

(@) m - toluidiene (b) aniline

(c) p - amino phenol (d) benzyl amine

17. 4llev sliger < mmele gHuBD LIHOLD :

(1) AG=AH+TAS (<) AG=AH—TAS

(®) AG=AHxTAS () Cupadlu ergla|dlaemea
Change in Gibb's free energy is given by

(@) AG=AHYTAS (b) AG=AH-TAS

() AG=AHXTAS (d) None of the above

18. erhs eleaniQummEnsEE oL asHd mai smyuuramsl uweau®hSng ?
(=) anasmen efleneriClummer (=) QuenLme efleneriCummerT
(@) Lmevemen allenaiillLimmerr (rr) SRSenmi(® eSlevariGiuimmer
Diethyl ether is used as a solvent for :

(@) Lucas reagent (b) Fenton's reagent

(c) Tollen’s reagent (d) Grignard reagent

19. sflieisssEaTen SMyamILD :
(=) Devads eTasLFTeT entoliL]
() Hlevass 2 L&w
(8) Powiug sarewwupp o 5o
() Bleveliyd Semewwhm TSl Frem SentLiL
Radioactivity is due to :
(@) Stable electronic configuration
(b) Stable nucleus

() Unstable nucleus

(d) Unstable electronic configuration

[ Hlsliys / Turn over
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20. Spssraimuameupmer GaTiguib anL FTEmeviqe) SIUTES 6T ?

(<=1) CH3NO, (<) CH3—CH-NO,
|
CHj
s
(@) CH3_(lj_N02 (w) CH,;-CH,-CH,—-NO,
CHj
Which of the following will not dissolve in NaOH ?
(@) CH,;NO, (b) CH3z-CH-NO,
CHj
G
(c) CH; ~C=NO, (d) CH;-CH,-CH,-NO,
CHj;
21. S CLraa\mpg swCammanant fer o (meurse &M@ THSSISETH ?
(31) eres e seuim Cardsams (<) smaeur Carsens
(@) améseur LHaSH (/F) er&Lgmen seuir Lied(®
The formation of cyanohydrin from a ketone is an example of :
(a) . Electrophilic addition (b) Nucleophilic addition
(¢) Nucleophilic substitution (d) Electrophilic substitution

22, Samelen eTadLrme HILLLD :
(=) 2 meu Sema e Crreldlss QsrLreamLwig)
(<)) 2 meu SemeyLen erdiellflass QFTyenLwg
(8) 2(meu eTemeuls QUTMISSSH e
() Qeupmded ergiadlerene
The electron affinity of an atom is
(@) directly proportional to its size
(b) inversely proportional to its size
(c) isindependent of its size
(d) none of these

23. ersdladen famarsasradlalmbg CLfaber o L rés o seyeug) :

(=) Sigln9é Sieoid (<) sTedls Bflad

(@) QLfsrells seid . (F) <&amelld illevid
Ethylene glycol forms terylene with

(a) Adipic acid (b) Phthalic anhydride

(c) Terephthalic acid (d) Oxalic acid
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24. Siep Qeutiu flanaufed Biwwns o erer 2 Garsib :

(<=1) Qggroreflwib (<=4) @ @i wiid
(8) sradlwib (FF) srelwid
The metal which exists as a liquid at room temperature is :
(@) Germanium (b) Indium

(c) Gallium (d) Thallium

25. Geudsgwhlaeuier serenio :

(=) Qurigs goflae (<) Blenawirensg
(@) gamdloma (F) @ram®ib
State of chemical equilibrium is :

(@) Dynamic (b) Stationary
() None (d) Both

26. &pps Qeulin wHMID e SLGFHSHDaT QSTETL Ll SRISET :

(1) Swalll L ShIGET (<) ePO&EFN LG HBISET
(@) 2 Cars LigsEIgET () s&GepemTiIL] LIgSBIGSET
The crystals which are good conductors of heat and electricity are :

(@) Ionic crystals (b) Molecular crystals

(c) Metallic crystals (d) Covalent crystals

27. sefwhseiler o meurgaen S sligeor g npmaer wHlLgEET :

(<=1) <iflsd (=) Goomey

() yhguw (r) BHsé Geomey
Standard free energies of formation of elements are taken as :
(a) High (b) Low

() Zero (d) Very low

28. aA — bB, eratip ellevanuied, A-uder QsMey QL kisré@n Gurgl, elamemuder
Geuglb Bren@ wLmasTEDg. Qeiedlamarnuier Gousid :

(<=1) kAR (<) K[A}? (®) KAY- () K[A]

For a reaction : aA — bB when the concentration of A is doubled. The rate of reaction
is increased by four times. The rate of the reaction is :

(@) k[A]? (b) K[A]? (€) K[APA (d) k[A].

[ &®LYs / Turn over
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29. Qe smbui wepuid SO, 2 (HaurEb efamanuied o ar.T@h e Hlamead

Gamoib :

(1) NO (<) NO, (@) 5o, (%) 0,

The intermediate compound produced in the formation of SO, by lead chamber process -
is:

() NO () NO, (© SO, @

|

30. SpssaTieupmieT cualend &S SHlei :

(=1) CICH,COOH (<) C1,CCOOH
(®) CH,;COOH () ClL,CHCOOH
A‘;mong the following the strongest acid is

(a) CICH,COOH (b) Cl;,CCOOH
(cl;) CH,;COOH (d) Cl,CHCOOH

U@ - 11/ PART - II

@l () aCsemib uSlmenhg assEnsE el welssayb. 15x3=45
(i) eaGeumm eamelhED evTm Sves Bresor(h mrré;a%]u_uréw;aﬂei)a )
elen L wefl&&saLb.
Note : (i) Answer any fifteen questions.

(i) Each answer should be in one or two sentences.

31. a&lgmen ypmpeler erdlis@dluler wpsdHwsgieud wrg ?

at is the significance of negative electronic energy ?

32. Qumirrflwubd wefllfer (K¥) wangsea wrblad 11.25, Sigem Har iamssmn
L[S]‘Giﬂ SFEOMWE SaTdE ().
Screening constant of potassium ion (K*)is 11.25. Calculate its effective nuclear charge.
|
33. QumliLmey LgsTrD ereucirm Qupliu®i&ng ?

How burnt alum is obtained ?

34. @%D'qu_dﬂ ELPEIT) LILIGTSGENET GT(LDS)IS.
Write any three uses of lead.

\
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35. Qertmsurm 2 6 (Hbuefl) erammmed ereses ?

36.

37.

38.

39.

40.

What is philosopher’s wool ?

CuriGLTé Seweneu eT6TLIZI CTETET ? DSET LILIGH WiTg) ?
What is called Bordeaux Mixture ? Mention its use.

Gflwefled flawd o s5m afmearenw eleardE.
Write the nuclear reactions taking place in the sun.

el flwen Fleneenio eremmmed 6TebesT?

What is a vitreous state ?

Qeutiu Quissedwe @reawrLmb elifufer Gadaler - GNeTThIG gapherns S(HS.

Give Kelvin-Plank statement of second law of thermodynamics.

Weeuqptd Fwhleve elamearsErsE swflae wrhdaEsssTa FoaUTHSmaT
T(HS.
= H,0 + 150,

a
@ ® 8

CO + H,0 = CO, + H,
b)) (@ @© @ ®

N,O4 = 2NO,
© @) (®)
Write the equilibrium constant for the following
= H,0 + ,%02

a
® (8 (8

CO + Hzo = C02 + H2
b ® (@ ® (@

= 2NO,
(c) ®

[ Sipliys / Turn over
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11. 2h5s0s8 Pawd eamar erammmed erenar ? TOSHEETL(D S(ms.

What is consecutive reactions ? Give example.

42. s cuens eflanauder ellaneaiGous wrMlaluferr i 1.54x 1073 sec ™1 erafléd,
SIDOTCUTLPE| STOSMEE SHemadl(h.

The rate constant for a first order reaction is 1.54 x 103 sec~1. Calculate its half-life
period.

43. seLILITeN Tl S lDLOBISZET eTaTLIMeU WTee ? T(HSSHISSTL(H S(Hs.

What are lyophobic colloids ? Give an example.

44. aerwn - Corert sLgg Hnet, g6 Sjoams GHUANGHS.

Define molar conductance. Mention its unit.

45. 4,1 womd BCer LriLmié sublesder euriium® (LpQeuafl iawliny) sms.
Write the formula (configuration) for d, 1 and meso tartaric acid.

46. 533 K GQeutiufleneouie Seflsrradlen B < ssmeils ojblawsHer efenar wirg ?
What is the action of oxalic acid on glycerol at 533 K ?

47. ersdlalen famenssravad i urebuTis Sflasg e QeuliuiLBhsswGurs
flawd eflanarent eT(pg).

Write the equation for action of heat on ethylene glycol with conc. phosphoric acid.

48. GurGurl alflenw er(pss.
State Popott’s rule.

49. sriurdadls Sflekismard SaETLdeugHETar @ WUI|EMETS F(HE.

Give two tests for carboxylic acids.
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50. CyH3N D e p N0 (¢
ST
A

A, B, opmid ‘C’ epw Segerp).

LiAlH, HNO,

Identify A, B and C.

51. flpb 2 wirsdHeer eranuamel wWrenel ? r(HSHEST(H S([HS.

What are auxochromes ? Give an example.

L@&d) - I/ PART - III

GOl : @aGeurm 9Nl mbgib Ganbsulsb @ elamssamer CsrbosH &S

aCaed e clamss@pss e weflésea, . 7x5=35
Note : Answer any seven questions choosing atleast two questions from each
section.

Yifley - 31/ SECTION - A

52. ‘d’ oMl mellen euiqeumigameT 6leTaEEs.
Discuss the shape of ‘d” orbitals.

53. <QGam GQeuliu @(H&s weperw adleul.

Briefly explain aluminothermic process.

54. Gurerengl_ waemradedl(HHg! @nﬁ,gmm@&;mm eréueury AASQs@LILIML ?

Describe the extraction of lanthanides from monozite sand.

55. @aandmen WenantliLyg Caratansuien smgICHTATEmET 6T(LPSIS.
Write the postulates of Valence Bond theory (VB).

[ SmLiys / Turn over
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56. erem_GrmQuden ﬁmuﬂu@qaﬁ wrenau ? -

57.

58.

59.

L .
What are the characteristics of entropy ?

& Friedlwir Qasreransamws NS

N,O4 = 2NO, AH= +59 k]/mole
- ® . ®

crep eflavanier Sipssd wHmb QeutiuBeauldar elameraysemar afleul.

State Le-Chatelier’s Principle. Discuss the effect of pfessure and temperature on the
following reaction. .

|
N,0, = 2NO, AH= +59 kJ/mole
(8) ()

ereflu eflenana@né@ih, Hésarar edemasErsEn 2 arer CaumLT(aEeT wWreet?

Differentiate simple and complex reactions.

|
\

SpsaTamid Weatsmsdlan Wer 2i(pssHms 298 K-a 566&&;&\@5
Zn/Zn?* (a=0.1)//Cu2* (a= 001)/Cu

EZn2+/Zn =-0.762V
E‘&u2+ /cu = +0.337V

Calculate the potential of the following cell at 298 K
zn/Zn2+(a 0.1)//Cu2* (a=0.01)/Cu

Eozn2+/zn = - 0762 V

Ec 2+ /Cu = +0.337V
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Wfley - & / SECTION - C

60. SpssaT sraflsEnier oL i o ereucury eleearfiépg ?

(@ H*/H,O (b) PClg
How does diethyl ether react with the following reagents ?
(@ H*/H,0 (b) PCly

61. =i Lmdigenanigd per Quuud erefln L méd GNEs elamandar oflaear
auflpparmenw efeul.

Explain the reaction mechanism of acetaldehyde involved simple aldol condensation.

62. @rsgs sflasms pTHss0 eapulld eréiury gu_lmﬂa;a;eurrm ?
How is lactic acid manufactured by fermentation method ?

63. SpssaT_cubern 6NeTéEs.

(@) <be Badser (b) eual Hleuryanfiger
Write short notes on :
(@) Antacids (b) Analgesics

U@ - IV/ PART - IV

@GPy : () Qurssd mres aﬂmné;a;’@é;@ elenLwefl&sa . 4x10=40
(i) eNlewm eremr 70-&S SL_L_MWLONS QS]GB)LUJGIﬂ&S&SLIULG\) Geuar (B 1b.
Bgswerer  elerrésaia ch@]m wpeTn @SS EhEG
en_wef&sa|b.
Note : (i) Answer four questions in all.

(i) Question number 70 is compulsory and answer any three from the remaining
questions.

64. (=) T@ELTTET SaudpaussTar (palsser seteSl L efauf. wisear Apliy
wHYD Gdpearwd GOUHS.
(<=,) samammgemw fggeD - @@uq mm;g;

(a) Explain Mulliken’s scale of electronegativity. Mention its advantage and
- disadvantage.

(b) Write a short note on Etching on glass.

[ &®Liys / Turn over
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65. (1) [Co(NH;)sCl]?* eramp enanmeisGCamwsdn@ Dameumeuaiouphanmds
GM&Gs6LD :
(i) IUPAC Quuwrr
(i) eww 2 Cars wae
(i) rreflser
(iv) <ememTe GTewT
(V) @euigeuld
(<) sdNwés BGsmGLIILsalar LHESIe LWLETSEMmET 6T(195)s.
(a) For the complex [Co(NH,)sCl]** mention :
@ IUPAC name
(i) Central metal ion
(iii) Ligands
(iv) Co-ordination number
(v) Shape
(b) Mention the medicinal uses of radioactive isotopes.

1

66. (1) YrTé FLETUTH GTEMTED CTEIET ? ST (PSHWSHIUSHS H6TEES.
(<) lenenGeus wrhMlufen Qurgeurer ApUNwdLser wreneu ?
(a). What is Bragg’s equation ? Give its significance.
(b) What are the general characteristics of catalyst ?

67 (1) QamerLitgem FwarUml enl eu(Hed.
(<) EMF-&@1b, sl qpe0m phnais@n o 6mer Qsriieu aumel.
(@) Derive Henderson equation.
(b) Derive the relationship between EMF and free energy.

68 (<=1) eo@CermCGrrm Queirrﬁaﬁdiasrr@mﬁu@@' WrHPWRISET WwHmb <66
Qmupeer HmlLsHner cuflensew eT(g)s.
(=) Weémeumid e arsaant unm An GO cuanTs.
@ Geréder Berampu@ELliL elemer
(i) HVZ - Seven
(i) ooLfed Hrrilev e Gaompd
(@) Write the possible isomers of dichlorobenzene and their dipole moment.order.
(b) Give a brief accotint of the following :
(i) Kolbe's electrolytic reaction

(i) HVZ reaction
(iii) Friedel Crafts Acetylation
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69. (=) Sp&sTaEmId WrHDEsE eraueumy HapssiiuGamer ?
() &GemGrr Quender — yafielar
(i) vafedler — afloslt &myLd
(i) Quendernr ewLwCeralwd @GCemreny(® — eoLGaneed
(<) QuienL (B GenemtiiLy erenmred eTanen ? r(HSSISET_HL 6 aNendEs.
(@) How can the following conversions be effected ?
(i) Chlorobenzene — Aniline
(i) Aniline — Schiff’s base
(iii)- Benzene diazonium chloride — Biphenyl
(b) What is called peptide linkage ? Explain with example.

70. (=) &flw Cerwbd ‘A’ eremug) CH:O;Na erenp epadaam eumiiur® Csmeamr
Sermedls siflesHest Camgui o L1y Gaiold ‘A’- eows G&TLT GefermLdLL 6
Qeutindin@sstiu@oCurg CHO eremp epadamm eumiurhenw ‘B’
o (paurdlpgl. @& BhHHleew Quifls @CarreryHLen sargr Hipsmss
sm&mg. Gaiwb ‘B Camguwib eanl ypréeas® wearatameauie CHCOCI
o L& ellenanfibg ‘C’ erapd erevLanis SmEmS. A, B, wpmib ‘C’-enuis
sETLMbg cdllananasanet allaTsEs.

(=) ‘A’ ere@ib wEpser Bl o Carsnd Qrrodrreussdad samrus &g
QaaCarssder cumssiiul L srg Biss KCN o Lar elenar Lfiba)
B aT@ib saywsdmip smame s Carwgms smAng. QEGCsTdbd
B s gnepLen eSenaryfipg wnEmmm enamreysd Garwbd C epwiuyid,
o L e 2 Carsd A - ewwyb sHSng. A, B, wpmid C-avwd samLHlbg)
alanarasaner edleTEHE@s.

3|6060 )

(8) CGH,O eran epassam eumiur® 2L w &g Camwd A Guimuimib
denans@ 2 L uph&ng. CHO eremm ecpaddam cumiur@errw Garoib
B &8s LUMsmd QarlieLuler eramOeanris eramiLiGEng. Geirob ‘A, B
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(@) Anorganiccompound ‘A’ is a sodium salt of phenolic acid with molecular formula
C;H;O3Na. “A’ on heating with soda lime gives compound ‘B’ of molecular formula
CgHgO. ‘B’ gives violet colour with neutral ferric chloride. ‘B’ on treatment with
C¢HsCOCl in the presence of NaOH gives an ester ‘C’. Identify ‘A’, ‘B" and ‘C'.
Explain the reactions.

(b) ‘A’isayellow coloured metal soluble in aqua regia. The roasted ore of this metal
reacts with dil. KCN to form a soluble complex ‘B’. This complex ‘B" reacts with
Zinc dust to form another complex ‘C’ along with the metal ‘A’. Identify ‘A’, ‘B’
and ‘C’. Explain the reactions.

OR

(c) An organic compound A of molecular formula C;H,O answers iodoform test.
Another organic compound B of molecular formula C,HO is known as oil of
bitter almonds. A reacts with B to form an unsaturated compound C of molecular
formula C;jH;,0. Compound B reacts with malonic acid in the presence of
pyridine to form an unsaturated acid D of molecular formula CgHgO,. Identify
A, B, Cand D. Explain the reactions.

(d) If 50 milliampere of current is passed through copper coulometer for 60 minutes
calculate the amount of copper deposited.

-00o0-
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