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RAN-2003000204020023

S.Y.B.Sc. (Sem. IV) Examination April - 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

Seat No.:

Student’s Signature
 

1.  “uQ¡“p„ âñp¡“p V|$„L$dp„ S>hpb Ap‘p¡ :   5

 (1) rhsfZ“p„ r“ed“u dep®v$p gMp¡.

 (2) â¡fL$ A¡V$g¡ iy„? Dv$plfZ Ap‘p¡.

 (3) âq¾$ep k„syg“dp„ ¼epf¡ lp¡B iL¡$?

 (4) r“b®m A¡rkX$ A“¡ r“b®m b¡BT hÃQ¡“p A“ydp‘“p¡dp„ syëetbvy$ ‘R>u hplL$sp  
AQm ip dpV$¡ fl¡ R>¡?

 (5) kyQL$“y„ L$pe® S>Zphp¡.

2.  “uQ¡“pdp„’u L$p¡C ‘Z ÓZ“p S>hpb Ap‘p¡ :  15

 (1) Ap‘¡gp ÖphZdp„’u L$pb®r“L$ ‘v$p’®“y„ h^y âdpZdp„ r“óL$$j®Z L$fhp dpV$¡ ÖphL$“¡ A¡L$u  
hMs¡ hp‘fhp“¡ bv$g¡ s¡V$gp S> L$v$“p AdyL$ cpN L$fu“¡ s¡d“¡ A¡L$ ‘R>u A¡L$ hp‘fhy„  
h^y$ ep¡Áe R>¡. kprbs L$fp¡.

 (2) cp¥rsL$ A“¡ fpkperZL$ Ar^$ip¡jZ hÃQ¡“p¡ kdN° saphs gMp¡.

 (3) Ar^$ip¡jZ ApBkp¡’d® A¡V$g¡ iy„? g¡ÞNçe|f Ar^$ip¡jZ kdsp‘u dpV$¡“y„ kduL$fZ  
d¡mhp¡.
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 (4) Dv¹$u‘“ A¡V$g¡ iy„? s¡“p âL$pfp¡ Dv$plfZ krls kdÅhp¡.

 (5) L$pb®“ V$¡V²p¡¼gp¡fpBX$ A“¡ ‘pZu hÃQ¡ Apep¡qX$““p¡ rhsfZ AQmp„L$ (KD) “y„ d|ëe  

85 R>¡. A¡L$ S> r“ó¼j®Zdp„ 100 rdrg S>gue ÖphZdp„’u 95% Apep¡qX$““y„ r“óL$j®Z 

L$$fhp dpV$¡ L$pb®“ V$¡V²$p¼gp¡fpBX$ L¡$V$gp rdrg Å¡Bi¡?

3.  “uQ¡“pdp„’u L$p¡C ‘Z ÓZ“p S>hpb Ap‘p¡ :  15

 (1) dy¼s$ i[¼s“u ìep¿ep Ap‘p¡ A“¡ kprbs L$fp¡ L¡$, “ârshs} fus¡ AQm sp‘dp“¡ A“¡  
AQm v$bpZ¡ ’su âZpguAp¡ dpV$¡ dy¼s$ i[¼sdp„ OV$pX$p¡ D‘ep¡Nu L$pe® bfpbf ’pe R>¡.''

 (2) Nuåk dy¼s$ i[¼s rh^¡e spfhu, kduL$fZ G = G° + RT 1n P. d¡mhp¡.

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

 (4) DÐL$g“ tbvy$“p DÞ“e“’u Ö$pìe“p¡ AZycpf L$C fus¡ ip¡^u iL$pe? 
S>êfu kduL$fZp¡ d¡mhu D‘Åhp¡.

 (5) 27°C sp‘dp“¡ A¡L$ âq¾$ep dpV$¡ ∆G-16 qL$$. L¡$g¡fu A“¡ ∆H-10 qL$$. L¡$g¡fu R>¡.  

âq¾$ep“p¡ A¡ÞV$p¡‘u a¡fapf (∆S) NZp¡ A“¡ 30°C sp‘dp“¡ dyL$s i[¼s a¡fapf (∆G)“u  

NZsfu L$fp¡.

4.  “uQ¡“pdp„’u L$p¡C ‘Z ÓZ“p S>hpb Ap‘p¡:  15

 (1) hplL$sprdsue A“ydp‘“p¡ A¡V$g¡ iy„? hplL$sprdsue A“ydp‘“p¡dp„ L$B L$pmÆ g¡ip¡? 
kpdpÞe A“ydp‘“p¡ L$fsp„ Ap A“ydp‘“p¡ L$C fus¡ apev$pL$pfL$ R>¡?

 (2) Ahn¡‘“ hplL$sprdsue  A“ydp‘“p¡dp„ L$C L$pmÆ g¡ip¡? BaC12 A“¡ K2CrO4  

 hÃQ¡“y„ A“ydp‘“ Apg¡M krls QQp® L$fp¡.

 (3) A¡rkX$ - b¡BT k|QL$p¡ A¡V$g¡ iy„? ep¡Áe Dv$plfZp¡ gB Ap¡khpëX$“p¡ rkÙp„s kdS>hp¡.

 (4) r“b®m A¡rkX$ A“¡ r“b®m b¡BTdp„’u b“ph¡gp npf“p ÖphZ dpV$¡ s¡“p¡ S>mrhcpS>“ 
AQmp„L$, S>mrhcpS>“ A„i A“¡ pH  dpV$¡“y„ kyÓ d¡mhp¡.

 (5) 25° k¡. sp‘dp“¡ 0.25 M NaCN “p ÖphZ“p¡ S>mrhcpS>“ AQmp„L$,  

S>mrhcpS>“ A„i A“¡ pH NZp¡. 

[Ka = 4.8 × 10−10 M at 25°C ]
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ENGLISH VERSION

Instructions: 

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

(2) All subquestions of question no. 1 are compulsory.

(3) Give diagrams and equations wherever necessary.

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

1.  Answer the following questions in brief :  5

 (1) Give the limitation of distribution law.

 (2) What is the effect of promoters ? Give an example.

 (3) When can, the reaction be in equilibrium ?

 (4) Why conductance remains constant after equivalence point in titration 

between weak acid weak base ?

 (5) State the function of an indicator.

2.  Answer any three of the following :  15

 (1) To extract more amount of organic substance from a given solution it is 

preferable to divide given volume of solvent and use one by one rather  

than using solvent at a time. Prove.

 (2) Differentiate between physical and chemical adsorption.

 (3) What is an adsorption isotherm ? Derive the equation for Langmuir 

adsorption isotherm.

 (4) What is catalysis ? Explain types of catalysis with example.

	 (5)	 The	distribution	coefficient	(KD) of iodine between CC14 and H2O is  

85 in favour of CC14. Calculate the value of CC14 required for 95%  

extraction of I2 from 100 ml aqueous solution in a single extraction.
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3.  Answer any three of the following:   15

	 (1)	 Define	free	energy	and	prove	that	“for systems taking place reversibly at 

constant temperature and constant pressure, the decrease in free energy is 

equal to useful work.”

 (2) Deriving Gibbs free energy function, obtain the equation  

G = G° + RT 1n P.

 (3) Deriving Clayperon - Clausius equation, obtain its integrated form.

 (4) How molecular weight of a solute can be determined from elevation of 

boiling point ? - Explain with necessary equations.

 (5) ∆G, for a reaction at 27°C is -16 k cal. and ∆H -10k.cal. Calculate the  

entropy change ∆S and calculate the free energy change ∆G at 30°C

4.  Answer any three of the following :  15

 (1) What are eonductometric titrations ? State precautions necessary in 

eonductometric	titration.	How	are	these	titrations	beneficial	over	ordinary	

titrations ?

 (2) State precautions necessary in precipitation titration. Discuss the titration 

between BaC12 and K2CrO4 graphically.

 (3) What are acid base indicators ? Explain Ostwald’s theory by taking proper 

examples.

 (4) Derive a equation for hydrolysis constant, degree of hydrolysis and  pH  

for an aqueous solution of salt made from Weak acid and Weak base.

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

pH of 0.25 M NaCN solution. 

[Ka = 4.8 × 10−10 M at 25°C ]


