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Part A
Answer all questions (3 marks each) 6 X 3= 18 marks

CO o Lvl On

Mo
€O R 1 Draw the structure of Saturated Calomel Elecirode. Give the electrode reaction.
o1 a 2 Can you store silver nitrate solution in a copper vessel? Standard ¢I¢.ctrm=

potentials of silver and copper are 0.80 V and 0.34 V r-l!!-r.ll‘.'f_ln'ﬂ}' lush“? your
answer. f

COZ R 3  While HClis IR active, hvdrogen maolecule 15 ot h,p'r-r thL reason for the
slatement \

oz R 4 Why TMS 15 taken as reference tu::n.-'lel:cr'i-'runvr. the chemucal shift value in 'H NMR
spectroscopy” \ J -

Cor 5§ Draw the structure nl 1 Ld'ﬁu cell. Gh-r the half cell reactions dunng charging.

cor v g List the c]cn,lr-;;nu lrun—r.nnz-m api:u.ﬂhle when UV light 1s absorbed by CH;Cl and
HCH!’J
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Pari B
"= x Answer all guestions (16 marks each) 2 X 16 = 32 marks

CON -!.I-A.."--.'.' N # H;..._-ﬂ}. explain the determination of pH of & soluhion using glass electrode
% ) " Calculate the electrode potential of a hydrogen electrode constructed in the

g solution of pH=4 (5+3)
R.LI b) Derive Nemst equation for iron redox electrode (Fe'*fFe’*, P1). (8)
02 U B a) How many modes of vibrations are there in carbon dioxide molecule? Suaie
whether all are IR active (6)
LA b) Draw and compare the 'H NMR spectra of acetone (CH3;COCH;) and methyl
ethyl ketone (CH:COCH;CH4) (10}

0] Apply the b concepis of eleorochemasiny and corpsion soevplore s poanible applicssns in vanow esginzening fields
*C0] Pndersiand vanous speciroscopss iechnsgques e LV-ishie [, NME ssd s applesisons



ANSWERS

4

" The electrode may be represcitedas’ Hg/Hg Cl - T ——
The electrode reaction is given by |

Hg,Cl, . /)+2¢” - 2Hg ,+2CI" (aq.); E® = +0.2810V

The calomel electrode can act as anode or cathode depending on the electrode
potential of the coupled electrode. If the electrode potential of the coupled electrode is Jower
than the calomel electrode, then calomel electrode undergoes reduction and act as cathode.
If the potential of the coupled electrode is greater, calomel electrode will undergo oxidation
and the reverse reaction takes place.

The Nernst equation of this electrodc is given by

Ecal=E°cal—23g;RTl [CI T=E°ca1-23°;’RT1 glor]




2)

Copper is above silver in the electrochemical series and is thus
more reactive than silver.So, copper displaces silver from silver
nitrate. Hence, we cannot store AgNO3.

solution in a copper vessel.Displacement Reaction taking place in
the container:Cu + 2AgNO_3 --> Cu(NO_3)_2 + 2Ag

3)Simple diatomic linear polar moleccuies have only one mode of
vibration i.e. the stretching.and contraction of bond. Therefore,
hetero nuclear polar riolecules like HCI, CO and NO are IR
active.symmietrical diatomic molecules like nitrogen, oxygen and
hydrogeri, do 1ot absorb infrared radiation, even though their
vibrational frequencies are in the infrared region.
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cha rg ([gle

_t cathode: Lij.x CoO> + xLi* + xe O LiCoQ

y Li ion cell is a rechargeable battery in which L
| moves between anode and cathode during

1ot )
or discharging.

positive electrode is made by using a crystalline
mixed oxide LizO.CO:203 or LiCoO:;. The crystalline
contains both Li* and Co?" ions occupyipgvoids of
the oxide array.
Negative electrode is made Qf gfaphite. The
clectrolyte is a solution Li-5alt(LiPFe, LiBF4 or LICPOL)
.~ an organic solvert such|as ether or a solid phase
polymer electrolyte which can transport Li” ion.

Charging : Cell act'as an electrolytic cell; electrical
energy-d'chemical energy

At anode’ LiCoO->0 Lix CoOz + xLi" + xe’
Atcathode: Cs + xLi" + xe 0O LiCg

Discharging: Cell act as an electrochemical cell;
chemical energy O electrical energy

At anode: Li,Cc[Cg + XLi" + xe’
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f molscuar vs“.‘kmch;

~ + The symmetric\stretching mode gt 1600cm ™’ does
not result_in\a change (of the initially zero dipole
~ Momént), so it is ir-inactive.

- * Theasymmetric stretching at 2349cm’' does result
1 N a change in dipole moment so it is ir-active.

| ¢ The bending in plane (wagging) at 667cm | and
i bend'”g out plane (twisting) at667cm "also results
| nent so it too is ir-active.
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PPart A
Answer all questions (3 marks each) 6 X3 =18 marks

CO  1s1 On

No
Conovo ) Draw the structure of saturated calomel electrode. Give the electrode reaction
cor A 2 Can von store silver nitrate solution in a zine container? Justify your answer
co? R 3 What 1s meant by IR active compounds? Give examples.
[‘{]: R ~ {7} " 1= =l - 1 » Wit
4 Defline chemical shift and give expression
cos R S What 1s functional group isomerism?
CO1 U g Fxplam geometric isomerism in double bonds with \ah eXample
part ) P\
Answer all questivils (16 marks each) 2 X 16 =32 marks
¢ol U7 a) Bneflly expiam the woiking of a Li ion cell with diagram. (6)
A b) Hrepotential of a hydrogen electrode measured against SHE is 0.26 V
\Calehlate the pll of the electrolyte. (2)
R.U k) Merive Nernst equation for silver (Ag) electrode. Explam the cliect ol
temperature and concentration on electrode potential (3+3)

co: U 8 a) How many modes of vibrations are therc in waler molecule? State whether all
are IR active (3)
b) A monochromatic radition s incident on a solution of 005 M concentrativ ol

A an absorbing substance The intensity of the raddiation s reduced 1o one tourth ol
the mitial value after passing through 10 ¢ length of the solution. Caleulate the
molar extinction coellicient of the substance. (M

U ¢) Lxplain the "1 NMR spectrum of ethanol (CHLCTLOT) (6)
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