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ur iivron loun qurs'TloNs O.NLY

1.(a) Stde Pauii's exclusic,n principle and Aufbau,s principle.

(tD lJsng x, y, z aaes system, draw

Time : 02lfoffs

(2xl l)

(i) d", orbital
(ii) d,2 orbihl
(iii) d,.,-rz orbital

(,) l'redict the shape of T:he following molecules using Valenoe Shell
Repulsion (VSEPR) theory.

BCl3, XeFd NH3, CHa

2, (a) (i)Write down th€ Nernst equation for the redox rcaction

[ox] +ne < -+ 
[red]

and define each term in it.

(3Xro)

Electron Pair

(4X12)

(10+24)

(ii) Given that, at 298 K
MnO4i.q) + 8 H'ioq) + 5 e-------------+Mn2*(uq) + 4 HrOr Ee : 1.5 t V

MnOrlool +4 H+1*y +2 e 

--+ 

Mn2Ly + 2IlrO: Er = 1.239 V

Deduce the value ofEe for the following system

MnO4- f 4H*-f 3 e---------------+ MnO2 + 2tI2O (30)

r,t ) Reptesent the oeil with the cell reaction

1 cd nze,g. c&* + ztg
Writing down the halfcell reaction caloulate the value ol Ee ofthe cell.

Given:
Eocd?*hd : - o.4ov

EeAs+/Ac = 0.080V at 298 K (36)

Contd.. -..



3 {d (i) Writo down the Einstein,s equation and planck,s equation a.nd idenfry all thetetns in them_ 
e2)

. . (ii),In ha,o- secold a gerrlln lamp gives out 50J of energy in the form of yeltow
rgur or wavotength 580nm, How many photo[s ofyellow lie]it are ee;eratedin one sccond?

. (V€locity of light:3 x 103 ms-r, planck,s const.:6,63 x l0-i4ls) (28)

(tl) Desorjbe, using examples, the following
(i) Photoelectriceffeet
(ii) Hydrogon bondirg
(iii) Resonance

(c) Give the differences between the ionic and oovalent compounds.

I ta) write down rhe-mathemat;cal expressions for the following(i) First law of tltermod,,rumics (2X 0,(ii) Second law of thermodynamics and idenrilV all lhe terms in ir '
(b) Frotn-the nndamenlal equations of l hermodynamics clcrive rhe follorlng.l. du: Tds - Pdv

2. dA=-Pdv_sdT
J. dc=Vdp.SdT (3X t5r

(c) (i) Derive an expression lor lhe work done during ar isorherrnal ieicrsible
expansion ol'an ideal gas lrom a volurne Vl to V2. (20)

9xl0)
110)

(3X15)

(ii) Calculale lhe maximum work done when liquid Nirroqen sas tio I) is
isothermally nllowed to expand lrom 106paro l0{pa. " tjsl'

5 (n) Dorive the Ma,xwell reiaxion (AVlaT)p =r- (As/ap)r. (25)

{ r) i, Define the temr molar heat capacity
ii. From tle firsl la\,,/ olthermodynamics derive rhc relarjonslrip (30)

Cp = (AIVaDp
(c) By usi g Euler,s theorem prove the following.1. (dT/aPX = _ (aVlAS)P

2. (AS/aUr = (Ap/aT)v
3. - (aPlas)v = (aTlaus

6. l r ',Vhar is meaSt bJ clectrode potential ofan elcctrochemicalledox systcm:
('alculale lht Eu ofNi?1Ni elccrrode ftom Lhe cell Ni,., A.Ji)-,".,rKu,',.^,1Cu,",.
The E'' otrhe cel ii 0.59 V rE@ Cur*rcu = 0,34 n. (60;

(lr) Calculate th€ electrode potential of a Zn2+/Zn ele\tuo()e in which the
ooncentration of Zn2l ions is 0.01 M (B;,,./2,= - 0.76 V) (40)
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