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S.Y.B.Sc. (Sem. IV) Examination October - 2023

Physical Chemistry : Paper V

Time: 2 Hours ] [ Total Marks: 50

k|Q“p : / Instructions

(1)

 

“uQ¡ v$ip®h¡g  r“ip“uhpmu rhNsp¡ DÑfhlu ‘f Ahíe gMhu.
Fill up strictly the details of  signs on your answer book

Name of the Examination:

 S.Y.B.Sc. (Sem. IV)

Name of the Subject :

 Physical Chemistry : Paper V

Subject Code No.: 2003000204020023 / 2003000204030023

Seat No.:

Student’s Signature
 

â. 1  “uQ¡“p âñp¡“p V|„$L$dp„ S>hpb Ap‘p¡ :    ‘

 (1) rhsfZ r“ed L¡$hu âZpgu“¡ gpNy ‘X¡$ R>¡.

 (2) rhjdp„N DØu‘“ A¡V$g¡ iy„?> Dv$plfZ Ap‘p¡.

 (3) âdprZs dyL$s i[¼s a¡fapf (∆G°) A“¡ k„syg“ AQmp„L$ (Kp) “¡ kp„L$msy„ kduL$fZ gMp¡.

 (4) hplL$sprdrs A“ydp‘Zudp„ ""kdsyëe tbvy$'' “p¡ ¿epg Ap‘p¡.

 (5) npf“p S>mrhcpS>““u ìep¿ep Ap‘p¡.

â. 2  “uQ¡“pdp„’u L$p¡C ‘Z ÓZ“p S>hpb Ap‘p¡ :   1‘

 (1) ““®õV“p rhsfZ“p¡ r“ed kdÅhu, fpkperZL$ Nrs“¡ Ap^pf¡ s¡“u spfhZu L$fp¡.

 (2) DØu‘“ A¡V$g¡ iy„? s¡“p âL$pfp¡ Dv$plfZ krls kdÅhp¡.

 (3) Ly$ÞX$gue Ar^ip¡jZ ApBkp¡’d® dpV$¡ k|Ó D‘Åhp¡.

 (4) DØu‘L$“u ìep¿ep Ap‘u âL$pf kdÅhp¡.
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 (‘) Äepf¡ A¡k¡V$uL$ A¡kuX$“¡ CCl4-‘pZu“p rdîZ kp’¡ l$gphhpdp„ Aph¡ R>¡ Ðepf¡ A¡k¡V$uL$ 
A¡kuX$“u kp„Ösp “uQ¡ dyS>b N°pd-dp¡g/rgV$f dm¡ R>¡ :

S>gue õsf 5.02 7.98 10.70

CC14 õsf 0.292 0.725 1.41

  bsphp¡ L¡$$ Ap ‘qfZpdp¡ rhsfZ“p¡ r“ed’u iy„ v$ip®h¡ R>¡?

â. 3  “uQ¡“pdp„’u L$p¡B ‘Z ÓZ“p S>hpb Ap‘p¡ :   1‘

 (1) dy¼s i[¼s“u ìep¿ep Ap‘p¡. Nuåk dy¼s i[¼s rh^¡e spfhu kduL$fZ 

  
dT
dG

p
a k  = – S

 (2) ÖphZ“p DÐL$g“tbv$ydp„ ’sp¡ h^pfp¡ A“¡ Öpìe“p AZycpf hÃQ¡“p k„b„^ dpV$¡“y„ kduL$fZ 
d¡mhp¡.

 (3) l¡ëdlp¡ëV²$T dy¼s i[¼s rh^¡e spfhu, kprbs L$fp¡ L$¡ ""âZpgu“u dyL$s i[¼s“p¡ ^V$pX$p¡ 
dlÑd L$pe®“u bfpbf lp¡e R>¡.''

 (4) ¼g¡‘ufp¡“-L$gp¡kuAk kduL$fZ spfhu s¡“y„ k„L$g“ue õhê‘ d¡mhp¡.

 (‘) 27° k¡. sp‘dp“¡ 1 dp¡g Apv$i® hpey“y„ 50 rgV$f’u 500 rgV$f ârshj} kdsp‘u âkfZ 
’sp„ dyL$si[¼s“p¡ a¡fapf NZp¡. Äep„ R = 1.987 Cal .K–1 mol–1

â. 4  “uQ¡“pdp„’u L$p¡B ‘Z ÓZ“p S>hpb Ap‘p¡ :   1‘

 (1) Ahn¡‘“ hplL$sprd‘ue A“ydp‘“p¡ A¡V$g¡ iy„? Ahn¡‘Z A“ydp‘“p¡dp„ L$B L$pmÆ g¡ip¡? 
AgNO3 A“¡ NaCl hÃQ¡“y„ A“ydp‘“ ApL©$rs v$p¡fu kdÅhp¡.

 (2) hplL$sprdsue A“ydp‘“dp„ L$C L$pmÆ g¡ip¡? r“b®m A¡rkX$ A“¡ r“b®m b¡BT hÃQ¡“y„ 
hplL$sprdsue A“ydp‘“ QQp£.

 (3) A¡rkX$-b¡BT k|QL$“u ‘k„v$Nu L$C fus¡ L$fip¡ s¡ pH Apg¡M’u kdÅhp¡.

 (4) A¡rkX$-b¡BT k|QL$p¡ A¡V$g¡ iy„? ep¡Áe Dv$plfZ krls Ap¡õV$hpëX$“p¡ rkÙp„s kdÅhp¡.

 (‘) 25° k¡. sp‘dp“¡ 0.1 M NH4CN> ÖphZ“p¡ S>mrhcpS>“ AQmp„L$, S>mrhcpS>“ A„i 
A“¡ pH NZp¡. 

  [Ka = 4.0 × 10–10, Kb = 1.8 × l0–5, Kw = 1.0 x 10–14]
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ENGLISH VERSION

Instructions: 

(1) As per the instruction no. 1 of page no. 1.

(2) All sub questions of question no. 1 are compulsory.

(3) Give diagrams and equations wherever necessary.

(4) Figures to the right indicate full marks of the question.

Q. 1  Answer the following questions in brief :  5

 (1) Distribution law validity for which kind of system?

	 (2)	 Define	heterogeneous	catalyst.	Give	a	suitable	example.

	 (3)	 Write	equation	correlating	standard	free	energy	change	(∆G°)	and	 

equilibrium constant (Kp).

 (4) What is an "equivalence point" in conductometric titration ?

	 (5)	 Define	salt	hydrolysis.

Q. 2  Answer any three of the following:   15

 (1) Explain Nerns't distribution law, derive it by chemical kinetics consideration.

 (2) What is catalysis ? Explain types of catalysis with examples.

 (3) Obtain the formula for Freundlich adsorption isotherm.

	 (4)	 Define	catalyst.	Explain	the	types	of	the	catalyst.

 (5) Acetic acid was shaken with water and CCl4 and following concentration in 

gm.mole per liter were found in the two layers:-

Water Layer 5.02 7.98 10.70

CC14 Layer 0.292 0.725 1.41

  Show that these results illustrate the distribution law.

Q. 3  Answer any three of the following:   15

	 (1)	 Define	free	energy.	Derive	Gibb's	free	energy	function;	obtain	the	equation

  
dT
dG

p
a k  = – S.

 (2) Derive an expression for the relationship between elevation in boiling point of 

the solution and the molecular weight of the solute.
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 (3) Deriving Helmholtz free energy function, prove that "The decrease in the 

free energy of a system is equal to the maximum work obtainable from the 

system".

 (4) Deriving Clapeyron - Clausius equation, obtain its integrated form. 

 (5) At 27°C 1 mole of ideal gas undergoes reversible isothermal change from  

50 liter to 500 liter. Calculate the difference in free energy.  

Where R = 1.987 Cal .K–1 mol–1

Q. 4  Answer any three of the following :   15

 (1) What is precipitation conductometric titration? Which precautions are  

taken  in precipitation titrations? Explain the titration between AgNO3  

and NaCl.

 (2) Which precautions are taken in conductometric titrations?  

Discuss conductometric titration between weak acid and weak base.

 (3) How would you choose an indicator for acid-base titration. Explain it with  

pH graph.

 (4) What are the acid-base indicators? Explain Ostwald's theory by suitable 

example.

 (5) Calculate the hydrolysis constant, the degree of hydrolysis and the  

pH of 0.1 M NH4CN solution at 25°C temperature.

  [Ka = 4.0 x 10–10, Kb = 1.8 × l0–5, Kw = 1.0 × 10–14]


