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GROUP-C
Answer any four questions
Show “KE of photoelectron’ vs. ‘frequency’ plots of two
different metals in photoelectric experiment. The work
function for cesium is 2.14 V. Calculate the KE of the
electrons g ected by thelight of wavelength300nm. 2+2

a) Findtheoperator A2, if A:dix+x.

2
b) Solvetheequation: d_qu - 3d—w +2y =0. 2+2
dx dx

. 2 .. . ,
A wavefunction y = Ne ™ satisfiesan eigenvaueequation

Hy = Ey with H = —di+x2. Find the possiblevaluesof a
X

andeigenvaueE. 4

Write down the expressions of energy and normalized wave
function for afree particlein arectangular box of lengthsL
and 2L. Show that (1, 4) and (2, 2) energy states are
degenerate and find wave function for the state (1, 0) and
comment ontheresult. 4

the normalized wave function for 1s-orbital of H-atomiis,
Ve = (Tfao)% e "2 (a,=Bohr radius). Depict graphically

the plots of (a) 5" vs. ‘r’and (b) 4nry, 2 vs. ‘r’. Explain

the graphs and find the most probable value of ‘r’. 4

Time: Two hours
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GROUP-A

1. Answer anythreefromthefollowing:

a

b)

What is liquid junction potential (LJP) for an
electrochemical cell ? “Cell without LJP can be given
exact thermodynamic treatment.” — Justify or criticized.

What will be amount of electric work, if one mole of
electric charge for the ion A% transfer through a
potentid difference E ? Explain how equilibrium constant
of areaction occurring in galvanic cell can be calculated
from standard el ectrode potential value ?

Describe a method with suitable example for the
determination of solubility product of asparingly soluble
salt by aproper conversion of 1% kind electrodeinto 2™
kind el ectrode. Mention thelimitation for such method.
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d) Why electrochemical cell can be utilized as a better
power sourcethanthat of general heat engine? What are
the basi c requirement for an el ectrochemical processto
act asan efficient power source ? 303

a) If E,of agivencel at 25°C representing the equilibrium
Fe+Zn?" =Zn |+ Fe?*
is —0-40 V, calculate the concentration of Fe?* at
equilibrium.
(Given that the concentration of Zn?*is1.-2M at 25°C.)

b) Thethermodynamic dissociation constant of aweak acid
(HA) is1-0 0 107 at 25°C. Find out E° of thehalf cell :
HA (ag) +e— A™ (ag) + Hz(g) 2302

What isactivation overpotentia ? Show that thelogarithmic
value of current follows linear relation with activation
overpotentia valuefor alarge applied potential. 3

[3]

GROUP-B
How can weexperimentally determinethe surfaceareaof a
powdered solid sampleusing BET equation ? 5

What happenswhen an dectricfieldisapplied on alyphobic
sol ? 4

Describeamethod of determination of viscosity avragemolar

mass (M) of apolymer sample. 5

What isHardy-Schul ze rulein connection with coagulation of
acolloid? 3
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