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RAN-2103000206020023

T.Y.B.Sc (Sem.-VI) Examination September - 2025

Physical Chemistry (Paper - VIII)

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 :

 Physical Chemistry (Paper - VIII)

Subject Code No.: 2103000206020023

Seat No.:

Student’s Signature
 

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

 All sub questions of question- 1 are compulsory.

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

 Figures on the right side indicate full marks of the question.

4. S>ê$$$f S>Zpe Ðep„ õhÃR> ApL©$rs v$p¡fp¡.

 Draw clean diagram if necessary.

Q.1.  “uQ¡“p âñp¡“p V|„$L$dp„ DÒpf Ap‘p¡.   8 

Answer the followings in brief: 

 1. L$ep h¥opr“L¡$ L$gp r“ed spfìep¡?

  Which scientist deduced Phase rule?

 2. hfpm r“õe„v$“ L¡$hp âhpluAp¡ “p iyqÙL$fZ dp„ h‘fpe R>¡?

  In the purification of which liquids, is steam distillation used?

 3. Apv$i® Ö$phZ “u L$p¡B‘Z b¡ gpnrZL$spAp¡ S>Zphp¡.

  State any two characteristics of ideal solution

 4. L$ep Ape“p¡ “u lpS>fu dp„ L$pQ rhÛys^°yh“u ApëL$gpB“ ÓyqV$ “y„ d|ëe OÏ„ 

  “uQy lp¡e R>¡?

  In presence of which ions, value of alkaline error of glass electrode is very low?
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 5. rhÛys fpkerZL$ î¡Zu dp ^“ qfX$L$i“ rhch ^fphsu ^psy “p Ape“p¡ ^fphsp 

  Ö$phZ dp lpBX²$p¡S>“ rhÛys^°yh “p¡ D‘ep¡N L¡$d L$fu iL$psp¡ “’u?

  Why hydrogen electrode cannot be used in solutions of metal ions which 

possess positive reduction potential in electrochemical series?

 6. ÞeyqL$gef qfA¡L$V$fdp„ iusL$ sfuL¡$ ‘pZu“p¡ D‘ep¡N ip dpV¡$ L$fu iL$psp¡ “’u?

  Why water cannot be used as coolant in nuclear reactor?

 7. G>ZA“¡ ^“ ‘¡qL„$NA„i iy„ k|Qh¡ R>¡?

  What does negative and positive packing fraction indicate?

 8. âq¾$ep ‘|Z® L$fp¡.

   92U235 +0n1  54Xe139 + 38Sr95 +_ i[¼s

  Complete the reaction.

   92U235 +0n1  54Xe139 + 38Sr95 +_ Energy

Q.2.  “uQ¡“p âñp¡ “p DÒpf Ap‘p¡.   5

  Answer the followings: 

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

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

  Draw the phase diagram for water system. Discuss it in detail. Why does

  the graph, showing an equilibrium between solid and liquid water inclined

  towards Y-axis at high pressure?

A’hp  (OR)

 A) gOyL©$s L$gp r“ed“y„ r“h¡v$“ gMp¡. KI - ‘pZu âZpgu “u L$gp ApL©$rs v$p¡fu rhõs©s  5

  QQp® L$fp¡.      

  Write statement of reduced phase rule. Draw schematic phase diagram

  of KI - water system and discuss it in detail.

 B) A¡“ugu“ “y„ hfpm r“õe„v$“ L$fsp r“õe„rlsdp„ 34.3 % A¡r“rg“ (hS>“ ’u) dm¡R>¡.  5

  sp¡ A¡r“rg“ A“¡ ‘pZu “p¡ A¡S> sp‘dp“¡ bpó‘v$bpZ “p¡ NyZp¡Ñf iy„ li¡? 

  (C= 12, H=1,N =14,0=16).

  On steam distillation of aniline, the distillate is found to contain 34.3 % by

  weight of aniline. What is the ratio of vapour pressure of aniline and water

  at the same temperature? (C= 12, H=l, N=14, O=16)

A’hp  (OR)

 B) 30 °C sp‘dp“¡ L$gp¡fp¡ap¡d® A“¡ SiCI4 “p bpó‘v$bpZ A“y¾$d¡ 115.1 A“¡  5
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  238.3 mm R>¡. Apv$i® hs®“ ^pfu“¡ b„“¡ âhpluAp¡ “p kfMp hS>“p¡ “p Ap rdîZ“y„

  Ly$g bpó‘v$bpZ ip¡^p¡. [L$gp¡fp¡ap¡d® A“¡ SiCI4 “p¡ AÏcpf A“y¾$d¡ 119.4 A“¡ 

  169.9 N°pd/dp¡g R>¡.]

  Vapour pressure of chloroform and SiCl4 at 30°C temperature is 115.1

  and 238.3 mm respectively. Assuming an ideal behaviour of mixture

  having same weight of liquids, determine total vapour pressure of mixture.

  [Molecular weight of chloroform and SiC14 is 119.4 and 169.9grams / mole

  Respectively]

 C) ""AQm DÐL$g“ rdîZ'' ìep¿epres L$fp¡. rb“Apv$i® âhplu eyÁd dpV¡$“p¡ dlÒpd hpmp¡ 
DÐL$g“tbvy$-k„OV$“ Apg¡M ep¡Áe Dv$plfZ Ap‘u kdÅhp¡.  4

  Define “constant boiling mixtures”. Explain boiling point - composition

  Curve of non-ideal liquid mixture with maxima using an appropriate example.

 
Q.3.  “uQ¡“p âñp¡ “p DÒpf Ap‘p¡.   5

  Answer the followings: 

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

  ’pe R>¡, s¡ ep¡Áe Dv$plfZ krls kdÅhp¡.   5

  Define transport number. How electromotive force method is useful in

  determining transport number? Explain it with suitable example.

A’hp  (OR)

 A) rgr’ed - Ape“ L$p¡j ‘f “p¢O gMp¡.   5

  Write a note on lithium - ion Cell.

 B) Ö$pìesp A“¡ Ö$pìesp NyZpL$pf ìep¿epres L$fp¡. huS>QpgL$ bm ‘Ùrs“p¡ D‘ep¡N L$fu  5

  AgBr dpV¡$ Ö$pìesp NyZpL$pf A“¡ Ö$pìesp L¡$hu fus¡ “L$L$u L$fu iL$pe R>¡ s¡ kdÅhp¡. 

  Define solubility and solubility product. Explain how the solubility product

  and solubility of AgBr can be determined using electromotive force method?

A’hp  (OR)

 B) lpBX²$p¡S>“ rhÛys^°yh kp’¡ L¡$gp¡dg rhÛys ^y°h “p¡ D‘ep¡N L$fu “¡ Ö$phZ“u pH L¡$hu fus¡  5

  “L$L$u L$fu iL$pe s¡ kdÅhp¡. lpeX²$p¡S>“ rhÛys^y°h “p apev$p A“¡ N¡fapev$p v$ip®hp¡. 

  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.

 C) “uQ¡“p L$p¡j “p¡ EMF 25°C sp‘dp“¡ 293 mV R>¡.  4

   Hg / Hg2 Cl2(s), KCl (k„Óyàs)//H+ (Aops  pH); Q, H2Q/ Pt

  25°C sp‘dp“¡ Ö$phZ “y pH dyëe NZp¡.
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  [EHg2CI2-Hg= 0.2415 V, E°Q-H2Q = 0.6998 V, 25°C sp‘dp“¡, 

  2.303 RT/F = 0.0591]

  EMF of the following cell is 293 mV.

   Hg / Hg2 Cl2(s), KCl(Sat)//H+(Unknown pH); Q, H2Q/ Pt

  Calculate the pH of the solution at 25°C

  [EHg2Cl2-Hg= 0.2415 V, E°Q-H2Q = 0.6998 V, At 25° C, 2.303 RT/F= 0.0591]

Q.4.  “uQ¡“p âñp¡ “p DÒpf Ap‘p¡.   5

  Answer the followings: 

 A) L¡$ÞÖue Ng“ âq¾$ep A¡V$g¡ iy„? spfqL$e i[¼s ‘f “p¢O gMp¡. 5

  What is nuclear fusion reaction? Write a note on Stellar energy.

A’hp  (OR)

 A) L¡$ÞÖue Ng“ âq¾$ep A¡V$g¡ iy„? lpBX²$p¡S>“ bp¡çbdp„ s¡“p¡ L$B fus¡ D‘ep¡N L$fu  5

  iL$pe? lpBX²$p¡S>“ bp¡çb A“¡ ‘fdpÏ bp¡çb“u õap¡V$L$i[¼s“u kfMpdZu“p b¡ 

  dyØpAp¡ S>Zphp¡.   

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

  Give two points for comparison of the explosive power of hydrogen bomb

  with that of atom bomb.

 B) Ap¥jr^ A“¡ M¡su“p n¡Óp¡dp„ f¡X$uep¡ kdõ’pr“L$p¡“p¡ rhr“ep¡N QQp£. 5

  Discuss the applications of radio isotopes in the field of medicine  

and agriculture.

A’hp  (OR)

 B) ""Æh k©[óV$“¡ rhqL$fZp¡’u ’su lpr“Ap¡'' ‘f “p¢^ gMp¡.  5 
Write a note on “Harmful effects by radiation on living organisms.”

 C) “uQ¡“u âq¾$ep v$frdep“ R|>V$u ‘X$su i[¼s “u NZsfu L$fp¡.  4

   92U236  4oZr94 +58 Ce140 +6-1e° +20n1

  (U236 = 236.0455 amu, Zr94 = 93.9058 amu, Ce140 = 139.9047 amu,

  n1 = 1.00866 amu, e° = 0.00055 amu and l amu = 931 MeV).

  Calculate the energy released during the following reaction

   92U236  4oZr94 +58 Ce140 +6-1e° +20nl

  (U236 = 236.0455 amu, Zr94 = 93.9058 amu, Ce140 = 139.9047 amu,

   n1 = 1.00866 amu, e° = 0.00055 amu and l amu = 931 MeV).


