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RAN-2103000205022003

T.Y.B.Sc. (Sem. V) Examination October - 2023

Chemistry : Paper VIII

Physical Chemistry 

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:

 T.Y.B.Sc. (Sem. V)

Name of the Subject :


Chemistry : Paper VIII

Physical Chemistry

Subject Code No.: 2103000205022003

Seat No.:

Student’s Signature

 

(2) âñ 1 “p sdpd ‘¡V$p âñp¡ afrS>eps R>¡.
(2) All the sub questions of question 1 are compulsory.

(3) S>êfu lp¡e Ðep„ ApL©$rsAp¡ A“¡ kduL$fZp¡ Ap‘p¡.
(3) Give diagrams and equations wherever necessary.

(4) S>dZu bpSy>“p Ap„L$X$p âñ“p NyZ k|Qh¡ R>¡.
(4) Figures to the right indicate marks of the question.

â. 1  V|$„L$dp„ S>hpb Ap‘p¡:   8

 (1) ìep‘L$ NyZ^dp£ ^fphsp ’dp£X$pe“¡rdL$ [õ’s rh^¡ep¡ S>Zphp¡. Ap rh^¡e“p d|ëep¡ i¡“p 

D‘f Ap^pf fpM¡ R>¡?

 (2) DódpNrsip”“p ÓuÅ r“edp“ykpf lpCX²$p¡S>““p¡ õaqV$L$ k„‘|Z® “’u? ip dpV$¡?

 (3) L$p¡j“y„ huS>QpgL$ bm A¡V$g¡ iy„? s¡ L$ep kp^“ hX¡$ dp‘u iL$pe?

 (4) rhÛys fpkperZL$ î¡Zu“u ìep¿ep Ap‘p¡.

 (5) v$m õ‘¡¼V²$p¡N°pa A¡V$g¡ iy„?
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 (6) L$p¡C A¡L$ ‘v$p’®“u ãeyNpkuV$u 0.05 hsphfZ R>¡. s¡ S> ‘v$p’®“u âdprZs [õ’rsdp„ 

ãeyNpkuV$u 0.07 hsphfZ R>¡. ‘v$p’®“u kq¾$esp ip¡^p¡.

 (7) h¡N L¡$ÞÖuL$fZ v$m õ‘¡¼V²$p¡N°pa“u ip¡^ L$f“pf h¥opr“L$“y„ “pd Ap‘p¡.

 (8) N¡ëh¡r“L$ L$p¡j A¡V$g¡ iy„? s¡“y„ Dv$plfZ Ap‘p¡.

â. 2 (A) kq¾$esp A¡V$g¡ iy„? hpey“u ãeyNpkuV$u “½$u L$fhp dpV$¡“u Apg¡Mu ‘Ý^rs hZ®hp¡. 5

A’hp

 (A) Dódp Nrsip”“p¡ ÓuÅ¡ r“ed gMp¡. s¡“u D‘ep¡Nusp A“¡ dlÐh hZ®hp¡. 5

 (b) “ÞkV$®“p¡ Dódp âd¡e kdÅhu s¡“u kprbrs Ap‘p¡. 5

A’hp

 (b) fpkperZL$ rhch A¡V$g¡ iy„? Apv$i® hpey“u âZprg dpV$¡ fpkperZL$ ‘p¡V$¡[Þieg 5 

dpV$¡“y„ kduL$fZ d¡mhp¡.

 (L$) 298 K sp‘dp“¡ “uQ¡“u âq¾$ep dpV$¡ âdprZs dy¼s ir¼s a¡fapf NZp¡. 4

  C6H12O6 (s) + 6O2 (g) →  6CO2 (g) + 6H2O (g), ∆Hº = –2801.3kJ

  [S° (C6H12O6) = 212.1 eu, S°(O2) = 205.0 eu, S°(CO2) = 213.6 eu, 

  S°(H2O) = 69.9 eu]

â. 3 (A) A‘°rshs} rhÛys^©h A¡V$g¡ iy„? ^psy-^psy Ape“ A“¡ ^psy Aë‘ Öpìe npf  5 

ârshs} rhÛys^©h dpV$¡ kp„L¡$rsL$ r“ê‘Z, rhÛys^©h ‘°q¾$ep, C.A¡d.A¡a. “y„ k|Ó  

A“¡ Dv$plfZ Ap‘p¡.

A’hp

 (A) âdprZs L$p¡j A¡V$g¡ iy„? L¡$X$rded k„fk L$p¡j“u fQ“p A“¡ L$pe®‘Ý^rs ApL©$rskrls 5 

hZ®hp¡.

 (b) kp„Ösp L$p¡j A¡V$g¡ iy„? r“N®d“ kp’¡“p kp„Ösp L$p¡j dpV$¡ B.A¡d.A¡a. “y„ kduL$fZ d¡mhp¡. 5

A’hp

 (b) r“N®d“ rh“p“p fpkperZL$ L$p¡j dpV$¡ C.A¡d.A¡a. “y„ kduL$fZ spfhp¡. 5
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 (L$) L$p¡j“p¡ âdprZs huS>QpgL$ bm 25º C sp‘dp“¡ 0.220 V R>¡. 4 

Pt | H2 (1atm), H+ (a=1) || KCI (a=1), AgCI | Ag

  AQm v$bpZ¡ huS>QpgL$ bm“p¡ sp‘dp“ klNyZp„L$ -0.60 mvK-1  dpg|d ‘X$ép¡  

lp¡e sp¡ ∆Gº A“¡ ∆Sº NZp¡.

â. 4 (A) ân¡‘uAp¡ A¡V$g¡ iy„? s¡“p apev$p A“¡ N¡fapev$p S>Zphp¡. 5

A’hp

 (A) AgN“ NyZL$ A¡V$g¡ iy„? kdõ’pr“L$p¡“p AgNuL$fZ“u rhrh^ fusp¡ S>Zphp¡.  5 

fpkperZL$ rhr“de“u fus kdÅhp¡.

 (b) b°¡C“b°uS> h¡N L¡$ÞÖuL$fZ v$m õ‘¡¼V²$p¡N°pa ApL©$rskrls kdÅhp¡.  5

A’hp

 (b) f¡Mue ‘°h¡NL$“p¡ rkÝ^p„s, fQ“p A“¡ L$pe® ‘Ý^rs s’p D‘ep¡N gMp¡. 5

 (L$) kpC¼gp¡V²$p¡“dp„ α L$Z ‘p¡sp“p hsy®mpL$pf dpN® L¡$ S>¡“u rÓÄep 25 k¡du. R>¡. 4 

s¡“¡ 7000 N°p¡k suh°sphpmp Qy„bL$ue n¡Ódp„ dy¼ssp rhQg“ ‘pd¡ R>¡.

  α L$Z“u ir¼s MeV dp„ NZp¡.

  [α L$Z“y„ v$m = 4.00278 amu, e = 9.6 # 10-10 esu,  

N = 6.023 # 1023 mol-1, 1eV = 1.602 # 10-12 erg]

ENGLISH VERSION

Q. 1  Answer in brief:    8

 (1) State the thermodynamic functions having extensive properties.  

On what does the value of these state functions depend?

 (2) The crystal of hydrogen is not perfect according to the third law of 

thermodynamics. Why?

 (3) What is electromotive force of a cell? By which instrument it measured?

	 (4)	 Give	definition	of	electrochemical	series.

 (5) What is mass spectrograph?

 (6) Fugacity of a substance is 0.05 atmospheres. In standard state the same 

substance has its fugacity 0.07 atmospheres. Find out activity of a substance.

 (7) Name the scientist who invented velocity focusing mass spectrograph.

 (8) What is Galvanic cell? Give its example.
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Q. 2 (A) What is activity? Describe graphical method to determine fugacity of gas.  5

OR

 (A) Write third law of thermodynamics. Describe its applications and  5 

importance. 

 (B) Explain Nernst heat theorem and give its proof.  5

OR

 (B) What is chemical potential? Derive an equation of chemical potential  5 

for an ideal system.

 (C) Calculate standard free energy change for the following reaction at  4 

298 K temp. 

  C6H12O6 (s) + 6O2 (g) →  6CO2 (g) + 6H2O (g), ∆Hº = –2801.3kJ

  [S° (C6H12O6) = 212.1 eu, S°(O2) = 205.0 eu, S°(CO2) = 213.6 eu, 

  S°(H2O) = 69.9 eu]

Q. 3 (A) What are irreversible electrodes? Give symbolic representation,  5 

cell reaction, equation of emf and examples for metal-metal ion and  

metal sparingly soluble salt reversible electrode.

OR

 (A) What is standard cell? Describe construction and working of cadmium  5 

amalgam	cell	with	figure.

 (B) What is concentration cell? Obtain equation for emf of concentration  5 

cell with transference.

OR

 (B) Derive an equation for e.m.f. of chemical cell without transference.  5
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 (C) At 25° c. the standard emf of the cell is 0.220V  4

  Pt | H2 (1atm), H+ (a=1) || KCI (a=1), AgCI | Ag

	 	 The	temperature	coefficient	of	the	emf	at	constant	pressure	has	been	found	 

to be –0.60 mvK–1, than calculate ∆Gº and ∆Sº.

Q. 4 (A) What are projectiles? Mention merits and demerits of it.  5

OR

 (A) What is separation factor? State various methods used for separation of  5 

isotopes. Explain chemical exchange method.

	 (B)	 Explain	Brain	bridge	velocity	focusing	mass	spectrograph	with	figure.		 5

OR

 (B) Write principle, construction, working and uses of linear accelerator.  5

 (C) In a cyclotron a particle in a circular path having radius of 25 cm gets  4 

deviated	under	magnetic	field	of	7000	gauss.	Calculate	energy	of	α particle  

in MeV.

  [Mass of α particle = 4.00278 amu, e = 9.6 × 10–10 esu, 

  N = 6.023 × 1023 mol–1, 1eV = 1.602 × 10–12 erg]


