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[I.5c.-I Semester-I (C,B.C,S. Schehe) Exrmin.tion
CHENTISTRY (New)

(Ph"vsicrl Chemistry-I)
Papcr-[II

Timc: Three lloursl [V&\imum \larks : 80

)lote :-(1) ,\ll questions ale compulsory and carry equal marks.

(2) Use oi log table and calculator is permitted.

1. (al Calcul.re the probai:iit1- P, of locling a panicle ber..rccn x = 0 (leii hand side of a box)

and x = 0.15 :rm in iis lo\l-esl energy state in a box of length l 0 nm. .1

(b) Derermine lhe degree ofdegenerac) JIthe energy level 6h:,'8ma: ofa parlicle in a cubical

bcx.4

(c r Explain [near v.lriatio[ prmciple rind ts applications. 8

OR

(p) Discuss application ofpenurbation theorem to He atom. 8

(q) Deduce Eigen values iud Eigen l'r.rnctions lbr anguiar momentum. ,l

(r) Calculate fie magritude (in alomic urits) ol angular momenlum ofai elecuon tha! occupies

the lollowing atomic orbiuis : Is. -ls.2r.:p. :d. -+

2. (a) Derive and discuss Gi6bs adsorprion cquxrion. 8

(b) Wtat is Cnlical \liccllar Concenration (CNIC) l What are the factors aflecting the CMC

of sud'actants ? IIow to determine Clitical \licelltu Concentration (CMC) ? 8

oR

(p) Give an accounl ofmicellizaricn and explain hvdrophobic interaction bet\rcen miceiles.

6

(q) Gi!'c lhc Freundlicn adsorption isotherm. iio\! ir .an be cxpcrimenlall), veriiied 1' 6

(r) Explain:

(i) llicroemulsion

(ii) Reverse ernuision. ,+
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i (a) Sho\i tnar iiequeli.rn ol srate ior ;. gas is

p(\,], h) = It i

('p)

(r)

*here b is il consrant. the fugacitv ofthe gas is given b1'

1bn
I Ri

(b) Ilxplair Dartial molar. voLume with its significanccs- 4

(c) E\pLitn cntropy ,roduction and cnfoov flolv for ireversilrle coup]cd iecctiorl. 8

OR

(p) Gire an account ol Debe]..-Huckei theory lor activir.v and sctiviq coefTicient ofelecrol]'tc

solutior-. 8

(q) Give an Jccounr od lhe principlc ofmicrcscopic reversihiliq. and the Onsager rcciprocal

reiation. 8

(a) ^'Cu decal's *ith a haLt'-lii": 01 l2.8haslbilows:.119/obyEC. i99'i, b] 0'. rdrestb-y[].lind
the panial dccxy constant and half-life tbr cach mode of decay. 6

(b) Discuss in detail about critical size ofa thentral reactor. 5

(c) \\ihat do 1ou mcan by pr-renl and daughter nuclear substanc.s I Calculare number of.. and

0 particles emifted iiom lbllouing nuclear reaction :

I

.l

."I

OR

Discuss u-parlrcie energy spcctrum and Brceder reaction in briet-.

Gi..'e the occly schcmes reprcseoliIrg cr. p-, ts . EC. IT and branched decay

\\rhar is Ceiger \atta law ? Explain it.

5

6

5
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(b)

(p)

(q)

iar Discuss in derail rransition state theory ol' reaction rates and its applicauon to

H. - Rr rcaction. i0

Cive an account oi tfarcus extcnsion of the RRK lreJtme[t in briet-. 6

OR

Give ao accounl ol Lindcmanrr theory of unimolccular reactions. Discuss trl'o main
rcasons ibr brerk do\an oflindemann theory. 8

Calculate AG*. AH* and AS* for the second order reaction :

2No,(g) --+ 2NO(g) * Or(s)

Ar 500 K. Given A : 2.1 x l0'sec-L and the energy oi activation = 12I kj,'molc.

3
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