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RAN-2103000206020023

T.Y.B.Sc. (Sem. VI) Examination September - 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. VI)

Name of the Subject :

 Chemistry (Paper - VIII) Physical Chemistry

Subject Code No.: 2103000206020023

Seat No.:

Student’s Signature
 

(2) âñ-1 “p b^p ‘¡V$p âñp¡ afrS>eps R>¡.

(3) S>dZu bpSy>“p A„L$ âñ“p ‘yfp NyZ v$ip®h¡ R>¡.

(4) S>êf S>Zpe Ðep„ õhÃR> ApL©$rs v$p¡fp¡.

âñ-1  “uQ¡“p âñp¡“p V|„$L$dp„ DÑf Ap‘p¡.   (5)

 1) k„O“us âZpguAp¡ A¡V$g¡ iy„? A¡L$ Dv$plfZ Ap‘p¡.

 2) ÖphZdp„ L$C AiyÙuAp¡ lpBX²$p¡S>“ rhÛys^°yyh“¡ T¡fN°õs b“ph¡ R>¡?

 3) b°p¡dpCX$ Ape“p¡“¡ ârshs} lp¡e s¡hp AgBr ^°yhp¡“p b“¡gp kp„Ösp L$p¡j“p r“N®d“  
krls A“¡ r“N®d“ hu“p, huS> QpgL$ bm“y„ d|ëe A“y¾$d¡ -0.05241 V  
A“¡ -0.1129 V R>¡. b°p¡dpCX$ Ape“p¡ “p¡ hl“p„L$ ip¡^p¡.

 4) Ar“erds TX$‘u h©rÙ L¡$ âpZOpsL$ h©rÙ ‘pdsp L$p¡jp¡ “y„ õ’p“ L$ep qL$fZp¡ÐkN}  
kdõ’pr“L$“p D‘ep¡N’u ÅZu iL$pe R>¡?

 ‘) h“õ‘rs L¡$ âpZuAp¡dp„ C14 “u kq¾$esp“y„ d|ëe L$ep A¡L$ddp„ v$ip®hu iL$pe R>¡?
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âñ-2  “uQ¡“p ‘¥L$u L$p¡C‘Z ÓZ “p DÑf Ap‘p¡.  (15)

 A) ‘pZuâZpgu dpV$¡ L$gp ApL©$rs v$p¡fu s¡“u rhõs©s QQp® L$fp¡. O“ A“¡ âhplu ‘pZu  

hÃQ¡ k„syg“ v$ip®hsp¡ Apg¡M EQp v$bpZ¡ y-An sfa ip dpV$¡ Y$m¡ R>¡?

 b)  DÑd W$pf rdîZp¡ L$C gpnrZL$sp ^fphsp lp¡hp Å¡BA¡? ep¡Áe Dv$plfZ Ap‘u W$pf  

rdîZp¡ b“hp“u OV$“p kdÅhp¡.

 L$) b¡ A„is: rdîâhplu âZpgu“u QQp® L$fp¡.

 X$) 97°C sp‘dp“¡ A“¡ 1 hpsphfZ v$bpZ¡ L$gp¡fp¡b¡ÞT$u““y„ ‘pZu“u bpó‘ kp’¡  

r“õe„v$“ L$fsp, ‘pZu“y„ bpó‘ v$bpZ 725mm dpg|d ‘X$éy„. 50gm ¼gp¡fp¡b¡ÞTu““¡ 

r“õe„qv$s L$fhp S>êfu ‘pZu“u bpó‘“p¡ S>Õ’p¡ NZp¡.

  [C=12, H=l, CI=35.5, O=16]

 C) A¡Þ’°¡ku“-‘pZu Ardrîs âZpgu“y„ DÐL$g“tbvy$$ 1 hpsphfZ v$bpZ¡ 341°C R>¡.  

ApS> sp‘dp“¡ ‘pZu“y„ bpó‘v$bpZ 710mm R>¡. r“õe„qv$sdp„ A¡Þ’°¡ku““y„ âdpZ 

V$L$pdp„ NZp¡. [C=12, H=l, O=16]

âñ-3  “uQ¡“p ‘¥L$u L$p¡C‘Z ÓZ “p DÑf Ap‘p¡.  (15)

 A) gu’ued- ‘p¡rgdf L$p¡j ‘f “p¢^ gMp¡.

 b)  hl“p„L$ ìep¿epres L$fp¡. rhS> QpgL$bm ‘Ùrs“p¡ D‘ep¡N hl“p„L$ ip¡^hpdp„ L$C fus¡  

’pe R>¡,s¡ ep¡Áe Dv$plfZ krls kdÅhp¡.

 L$) lpCX²$p¡S>“ rhÛys^°yh kp’¡ L¡$gp¡dg rhÛyys ^°yh“p¡ D‘ep¡N L$fu“¡ ÖphZ“u pH L¡$hu fus¡  

“½$u L$fu iL$pe s¡ kdÅhp¡. lpCX²$p¡S>“ rhÛys^°yh“p apev$p A“¡ N¡fapev$p v$ip®hp¡.

 X$) “uQ¡ Ap‘¡g L$p¡j“p¡ 25°C. sp‘dp“¡ EMF 0.788 V R>¡.  

 Ag / Agl in 0.05 M KI // 0.05M AgNO3/Ag.  

Agl “u ‘pZudp„, Öpìesp N°pd/rgV$fdp„ ip¡^p¡.

  [25°C sp‘dp“¡ 2.303 RT/F = 0.0591] [Ag = 107.87, I = 126.9, K = 39]

 C) “uQ¡“p L$p¡j“p¡ EMF 25°C sp‘dp“¡ 0.2243 V. R>¡.  

  Hg / Hg2Cl2(s), KCl (k„s©às) // H+(Aops pH ); Q, H2Q / Pt 

25°C  sp‘dp“¡ ÖphZ“y„ pH d|ëe NZp¡. 

[EHg2CI2-Hg = 0.2415V, E°Q-H2Q = 0.6998 V, 2.303RT/F =0.0591]
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âñ-4  “uQ¡“p ‘¥L$u L$p¡C‘Z ÓZ “p DÑf Ap‘p¡.  (15)

 A) f¡qX$ep¡ kdõ’p“uL$p¡“p¡ D‘ep¡N âL$pi k„íg¡jZ“u q¾$$eprh^u kdS>hpdp„ A“¡ C-14 

L$pgr“^p®fZ“u fus hX¡$ he “½$u L$fhpdp„ L$C fus¡ ’pe R>¡ s¡“u QQp® L$fp¡.

 b) L¡$ÞÖue Ng“ âq¾$ep A¡V$g¡ iy„? lpCX²$p¡S>“ bp¡çbdp„ s¡“p¡ D‘ep¡N L$C fus¡ L$fu iL$pe? 

lpCX²$p¡S>“ bp¡çb A“¡ ‘fdpÏ bp¡çb“u õap¡V$L$i[¼s“u kfMpdZu L$fp¡.

 L$) rNNf- d|gf L$pDÞV$f ‘f “p¢^ gMp¡.

 X$) “uQ¡“u L¡$[ÞÖe âq¾$ep“y„ Q d|ëe A“¡ i[¼s kudp ip¡^p¡.

  13Al27 + 1H2  →  12Mg25 + 2He4

  Atl Al27 = 26.9815 amu, H2= 2.0141 amu, Mg25= 24.9858 amu 

A“¡ He4= 4.0026 amu. [1 amu = 931 MeV].

 B) 6C12 ‘fdpÏ„“y„ kdõ’pr“L$ v$m 12.0038 amu R>¡. Å¡ âp¡V$p¡“ A“¡ ÞeyV²$p¡“ “p v$m  

A“y¾$d¡ 1.0081 A“¡ 1.0089 amu lp¡e sp¡ v$mnrs, b„^“ i[¼s/“y[¼gAp¡“ A“¡ 

‘¡qL„$NA„i NZp¡. sdpfp S>hpb D‘f’u Þey[¼gek“u [õ’fsp rhi¡ r“h¡v$“ gMp¡.

  (lamu=931MeV)

ENGLISH VERSION

Instructions: 

(1) All sub questions of question - 1 are compulsory.

(2)  Figures on the right side indicate full marks of the question.

(3)  Draw clean diagram if necessary

Q-l  Answer the following in brief.   (5)

 1) What is “condensed systems”? Give an example.

 2) Which impurities in solution makes hydrogen electrode poisonous?

 3) EMF of the concentration cell with transport and without transport, made 

of AgBr electrodes reversible to bromide ions is -0.05241 V and -0.1129 V 

respectively. Calculate the transport number of bromide ions.

 4) Which radioactive isotope is useful in detecting place of cells with irregular 

rapid growth or malignant growth?

 5) In which unit can the activity value of C14 in plants or animals be expressed?
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Q-2  Answer any three of the following:   (15)

 (A) Draw the phase diagram for water system and discuss it in detail. Why  

does the graph showing an equilibrium between solid and liquid water 

inclined towards Y-axis at high pressure?

 (B) What are the characteristics of best freezing mixtures? Explain the formation 

of freezing mixtures with suitable example.

 (C) Discuss a system of two partially miscible liquids.

 (D) On distillation of chlorobenzene with water vapour at 97°C temperature  

and 1 atmospheric pressure, vapour pressure of water was found to be  

725 mm. Calculate the quantity of water vapour required to distillate  

50 gm of chlorobenzene.

  [C= 12, H=1,C1=35.5,O=16]

 E) Boiling temperature of immiscible system Anthracene - water at  

1 atmosphere pressure is 341°C. Vapour pressure of water at the same 

temperature is 710 mm. Calculate % of Anthracene in distillate.  

[C=12, H=l, O=16]

Q-3  Answer any three of the following:   (15)

 (A) Write a note on lithium - polymer cell.

	 (B)	 Define	transport	number.	How	electromotive	force	method	is	useful	in	

determining transport number? Explain it with suitable example.

 (C) Explain how the pH of solution can be determined with the help of  

hydrogen electrode combined with calomel electrode? State merits and 

demerits of hydrogen electrode.

 (D) EMF of the following cell is 0.788 V at 25°C.

   Ag / Agl in 0.05 M KI // 0.05M AgNO3/Ag.

  Calculate the solubility of Agl in grams/liter in water.

  [2.303 RT/F at 25°C = 0.0591] [Ag = 107.87, I = 126.9, K = 39]

 E) EMF of the following cell at 25°C temperature is 0.2243 V.

  Hg / Hg2Cl2(s), KCl (Sat) // H+(unknown pH ); Q, H2Q / Pt  

Calculate pH value of the solution at 25°C. 

[EHg2CI2-Hg = 0.2415V, E°Q-H2Q = 0.6998 V, 2.303RT/F =0.0591]
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Q-4  Answer any three of the following:   (15)

 (A) Discuss how radio isotopes used in understanding reaction mechanism in 

photosynthesis and age determination by C-14 dating method?

 (B) What is nuclear fusion reaction? How it can be used in hydrogen bomb? 

Compare the explosive power of hydrogen bomb with that of atom bomb.

 (C) Write a note on Gieger- Muller counter.

 (D) Calculate Q value and threshold energy of the following nuclear reaction. 

13Al27 + 1H2  →  12Mg25 + 2He4

  Here Al27 = 26.9815 amu, H2= 2.0141amu, Mg25= 24.9858 amu 

and He4= 4.0026 amu. [1 amu = 931 MeV].

 (E) The isotopic mass of atom 6C12 is 12.0038 amu. If the mass of proton  

and neutron is 1.0081 and 1.0089 amu respectively. Calculate the mass  

defect, binding energy/ Nucleon and packing fraction. Write statement on  

the basis of your answer about the stability of nucleus. (lamu=931MeV)


