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ÍÛæ̃ Û¶ÛÛ :   (1) ¼ÛµÛÛ ›÷ ¸ÛóÊ¶ÛÛé¶ÛÛ× •Ûä̈ Û ÍÛÁõ”ÛÛ ™öé.  

Instructions :  All questions carry equal marks.  

    (2) ›÷ÄÁõà …˜ÛÇÛ×ïõÛé : 

     Necessary constants :  

     R = 1.987 Cal.deg–1.mol–1 

     F = 96500 coulombs 

 

1. (A) •Û¾Ûé ©Ûé ¼Ûé ¸ÛóÊ¶ÛÛé¶ÛÛ× Š«ÛÁõ …Û¸ÛÛé : 10 

  Answer any two of the followings : 

  (1) Š©ïõÅÛ¶ÛÝ¼Ûþäù¶ÛÛ× Š·ÛýÛ¶Û ÈÛ¦éø ®ùÛÈýÛ ¸ÛþùÛ¬ÛÙ¶ÛÛé …¨Ûä½ÛÛÁõ ¾ÛéÇÈÛÈÛÛ¶Ûà Áõà©Û ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé.  

   Write a note on boiling point elevation method to determine molecular weight 

of solute substance.  

  (2) ŠÌ¾ÛÛ•ÛÜ©ÛÉÛÛÍªÛ¶ÛÛ× ªÛà›Û Ü¶ÛýÛ¾Û¶Ûà ¾Ûþùþù¬Ûà ¸ÛþùÛ¬ÛÙ¶Ûà Ü¶ÛÁõ¸Ûé“Û …é¶¤ÖøÛé¸Ûà ¾ÛéÇÈÛÈÛÛ¶Ûà Áõà©Û 
¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 

   Write a note on method to determine absolute entropy of a substance using 

third law of thermodynamics. 

  (3) ÁõÛÍÛÛýÛÜ¨Ûïõ ¸ÛÛé¤éø¶ÉÛàýÛÅÛ …é¤øÅÛé ÉÛä× ? ©Ûé¶Ûà ¾Ûþùþù¬Ûà ÍÛÜ’õýÛ ›÷¬¬ÛÛ¶ÛÛé Ü¶ÛýÛ¾Û ¾ÛéÇÈÛÛé.  

    What is chemical potential ? Obtain law of mass action with its help.  

  (4) …Û×ÜÉÛïõ ¾ÛÛéÅÛÁõ ÁõÛÜÉÛ ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé.  

    Write a note on partial molar quantities. 
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 (B) •Û¾Ûé ©Ûé …éïõ þùÛ”ÛÅÛÛ¶ÛÛé ŠïéõÅÛ ¾ÛéÇÈÛÛé.  4 

  Solve any one problem. 

  (1) 100 •ÛóÛ¾Û ¼Ûé¶¡öà¶Û¾ÛÛ× 13.76 •ÛóÛ¾Û ¼ÛÛýÛ-Üºõ¶ÛÛˆÅÛ (…¨Ûä½ÛÛÁõ = 154) …Ûé•ÛÛÇ©ÛÛ× 
Š©ïõÅÛ¶ÛÝ¼Ûþäù 80.1 °ÍÛé. ¬Ûà ÈÛµÛà 82.4 °ÍÛé. ¬ÛÛýÛ ™öé, ©ÛÛé ¼Ûé¶¡öà¶Û¶ÛÛé …¨Ûä Š·ÛýÛ¶Û 
…˜ÛÇÛ×ïõ …¶Ûé ¼ÛÛÌ¸Ûà½ÛÈÛ¶Û¶Ûà ¾ÛÛéÅÛÁõ •Ûä̧ ©Û ŠÌ¾ÛÛ ÉÛÛéµÛÛé.  

   Upon dissolving 13.76 gm biphenyl (Mol. Wt. = 154), in 100 gm benzene, 

boiling point of benzene is elevated from 80.1 °C to 82.4 °C. Calculate molar 

elevation constant and molar latent heat of vaporization of benzene. 

  (2) 12.3 •ÛóÛ¾Û ¼Ûé¶¡öà¶Û¾ÛÛ× 1.44 •ÛóÛ¾Û …éÍÛéÜ¤øïõ …éÜÍÛ¦ø (…¨Ûä½ÛÛÁõ = 60) µÛÁõÛÈÛ©Ûä× ®ùÛÈÛ¨Û 
273.9 K ©ÛÛ¸Û¾ÛÛ¶Ûé ¥øÁéõ ™öé. ¼Ûé¶¡öà¶Û¶Ûä× ¥øÛÁõÝ¼Ûþäù 5.7 °ÍÛé ÐüÛéýÛ ©ÛÛé ®ùÛÈÛ¨Û¾ÛÛ× …éÍÛéÜ¤øïõ 
…éÜÍÛ¦ø¶Ûà …ÛÜ¨ÈÛïõ ÜÍ¬ÛÜ©Û ¶Û‘õà ïõÁõÛé. Kf = 4.9 

   A solution containing 1.44 gm acetic acid (Mol. Wt. = 60) in 12.3 gm of 

benzene freezes at 273.9 K temperature. If the freezing temperature of 

benzene is 5.7 °C, determine the molecular condition of acetic acid in 

solution. Kf = 4.9. 

 

2. (A) •Û¾Ûé ©Ûé ¼Ûé ¸ÛóÊ¶ÛÛé¶ÛÛ× Š«ÛÁõ …Û¸ÛÛé : 10 

  Answer any two of the following :  

  (1) Ü¶Û•ÛÙ¾Û¶Û ÜÍÛÈÛÛýÛ¶ÛÛ× ÍÛÛ×®ù©ÛÛ ïõÛéÌÛ ¾ÛÛ¤éø¶Ûä× e.m.f.¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 
    Derive equation of e.m.f. for a concentration cell without transference. 

  (2) ¸ÛóÈÛÛÐüà-¸ÛóÈÛÛÐüà ÍÛ×̧ ÛïÙõ Í¬ÛÛ¶Ûé ÉÛÛ ¾ÛÛ¤éø ¸ÛÛé¤éøÜ¶ÉÛýÛÅÛ ŠþÕù½ÛÈÛé ™öé ? ELJP ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û 

¾ÛéÇÈÛÛé. 
   Why a potential is developed at liquid-liquid junction ? Obtain equation for 

ELJP. 

  (3) ›÷é¾ÛÛ× ÐüÛˆ¦ÖøÛé›÷¶Û ÈÛÛýÛä ¼Ûé …ÅÛ•Û þù¼ÛÛ¨Ûé ÐüÛéýÛ ©ÛéÈÛÛ ÍÛÛ×®ù©ÛÛ ïõÛéÌÛ¶ÛÛ× e.m.f.¶Ûä× ÍÛ¾ÛàïõÁõ¨Û 
¾ÛéÇÈÛÛé.  

   Obtain equation of e.m.f. for a concentration cell having hydrogen gas at two 

different pressures.  

  (4) ¤øºéõÅÛ ÍÛ¾ÛàïõÁõ¨Û ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 
    Write a note on Tafel equation.  

 (B) •Û¾Ûé ©Ûé …éïõ þùÛ”ÛÅÛÛ¶ÛÛé ŠïéõÅÛ ¾ÛéÇÈÛÛé.  4 

   Solve any one problem. 

  (1) 25 °ÍÛé. ©ÛÛ¸Û¾ÛÛ¶Ûé ¶Ûà˜Ûé¶ÛÛ× ïõÛéÌÛ¶ÛÛé e.m.f. •Û¨ÛÛé : 

    Pt/H2(g) (5 ÈÛÛ©ÛÛ.)/HCl (0.02 M)/H2(g) (0.5 ÈÛÛ©ÛÛ.)/Pt 

    Calculate the e.m.f. of the following cell at 25 °C temperature :  

    Pt/H2(g) (5 atm.)/HCl (0.02 M)/H2(g) (0.5 atm.)/Pt 
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  (2) 25 °ÍÛé. ©ÛÛ¸Û¾ÛÛ¶Ûé ¶Ûà˜Ûé¶ÛÛ× ïõÛéÌÛ¶ÛÛé e.m.f. •Û¨ÛÛé : 

    Pt/H2(g) (1 ÈÛÛ©ÛÛ.)/HCl (0.01 M)/HCl (0.02 M)/ H2(g) (1 ÈÛÛ©ÛÛ.)/Pt 

    ïéõ¤øÛýÛ¶Û¶ÛÛé ÈÛÐü¶ÛÛ×ïõ 0.84 ™öé.  

    Calculate the e.m.f. of the following cell at 25 °C temperature :  

    Pt/H2(g) (1 atm.)/HCl (0.01 M)/HCl (0.02 M)/ H2(g) (1 atm.)/Pt 

    Transport number of cation is 0.84. 

 

3. (A) ¡öà…Ûé¤ÖøÛéÜ¸Ûïõ ¸ÛóÈÛÛÐüà Ü¾ÛËÛ¨Û ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 7 

   Write a note on zeotropic liquid mixtures. 

              …¬ÛÈÛÛ/OR 

  ÈÛÁõÛÇ Ü¶ÛÍýÛ×þù¶Û ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 

  Write a note on steam distillation. 

 (B) ¸ÛÛ¨Ûà¶ÛÛ× Ü¼Û¶Û“ÛÛÁõàïõÁõ¨Û¶Ûà ÈÛà›÷ ¸ÛÛÁõÍÅÛéÌÛ¨Û¶Ûà Áõà©Û ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 7 

  Write a note on electrodialysis method for desalination of water. 

                                        …¬ÛÈÛÛ/OR 

  ©ÛÛ×¼ÛÛ¬Ûà ¸ÛóþæùÜÌÛ©Û ¬ÛýÛéÅÛ 1 ÅÛà¤øÁõ ¸ÛÛ¨Ûà¾ÛÛ×¬Ûà ©ÛÛ×¼Ûä ÍÛ×̧ Ûæ̈ ÛÙ̧ Û¨Ûé þæùÁõ ïõÁõÈÛÛ 0.4 …é¾¸ÛàýÛÁõ¶ÛÛé 
ÈÛà›÷¸ÛóÈÛÛÐü 10 Ü¾ÛÜ¶Û¤ø ¾ÛÛ¤éø ¸ÛÍÛÛÁõ ïõÁõÈÛÛé ¸Û¦éø ™öé. ¸ÛóþæùÜÌÛ©Û ¸ÛÛ¨Ûà¾ÛÛ× ©ÛÛ×¼ÛÛ¶Ûä× ¸Ûó¾ÛÛ¨Û ÉÛÛéµÛÛé. 
(©ÛÛ×¼ÛÛ¶ÛÛé ¸ÛÁõ¾ÛÛ¨Ûä½ÛÛÁõ 63.5 •ÛóÛ.¾ÛÛéÅÛ–1) 

  To remove copper completely from 1 liter water contaminated with copper, a 

current of 0.4 ampere is required to be passed for 10 minutes. Determine the amout 

of copper in contaminated water. (Atomic weight of Cu : 63.5 gm. mol–1) 

  

4. (A) ¸ÛÛËÈÛÛþùÍºäõÁõ¨Û …¶Ûé ÁõÛÍÛÛýÛÜ¨Ûïõ ÍºäõÁõ¨Û ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 7 

  Write a note on phosphorescence and chemiluminescence. 

                                    …¬ÛÈÛÛ/OR 

  îÈÛÛñ¶¤ø¾Û “Û¾Û©ÛÛ …é¤øÅÛé ÉÛä× ? ÿ˜Ûà …¶Ûé ¶Ûà˜Ûà îÈÛÛñ¶¤ø¾Û “Û¾Û©ÛÛ¶ÛÛ× ïõÛÁõ¨ÛÛé …Û¸ÛÛé.  

  What is quantum yield ? Give reasons for high and low quantum yield. 

 (B) Ü¦øºõÁõ¶ÉÛàýÛÅÛ …éÁéõÉÛ¶Û ÜÍÛ±ùÛ×©Û ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 7 

  Write a note on differential aeration principle. 

                  …¬ÛÈÛÛ/OR 

  µÛÛ©Ûä¶ÛÛ× “ÛÛÁõ¨Û Ü¶ÛÈÛÛÁõ¨Û ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé.  

  Write a note on prevention of corrosion of metals.  
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5. ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ× ¤æ×øïõ¾ÛÛ× Š«ÛÁõ …Û¸ÛÛé : 14 

 Answer briefly the following questions :  

 (1) ¾ÛÛéÅÛÅÛ …ÈÛ¶ÛýÛ¶Û …˜ÛÇÛ×ïõ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  

  Define molal depression constant. 

 (2) ÍÛÜ’õýÛ ›÷¬¬ÛÛ¶ÛÛé Ü¶ÛýÛ¾Û …Û¸ÛÛé.  

  Give law of mass action. 

 (3) Ü¶ÛÁõ¸Ûé“Û …é¶¤ÖøÛȩ́ Ûà …é¤øÅÛé ÉÛä× ? 

  What is absolute entropy ? 

 (4) ÍÛÛ×®ù©ÛÛ ïõÛéÌÛ …é¤øÅÛé ÉÛä× ? 

  What is a concentration cell ? 

 (5) …ÛéÈÛÁõ ÈÛÛéÅ¤éø›÷ …é¤øÅÛé ÉÛä× ? 

  What is over voltage ?  

 (6) ®ùÛÈÛ¨Û¶ÛÛ× ÍÛ×”ýÛÛ©¾Ûïõ •Ûä̈ ÛµÛ¾ÛÙ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  

  Define colligative properties for solution. 

 (7) ÈÛà›÷ ÁõÍÛÛýÛ¨Û¾ÛÛ× “ÍÛÜ’õýÛ©ÛÛ” ¸Ûþù ÍÛ¾Û›ÛÈÛÛé.  

  Explain the term “activity” in electrochemistry. 

 (8) ÍÛä•ÛÅÛ¶Û Ý¼Ûþäù¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  

  Define Eutectic point. 

 (9) …é¡öà…Ûé¤ÖøÛéÜ¸Ûïõ Ü¾ÛËÛ¨Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  

  Define Azeotropic mixture. 

 (10) “ÛÛÁõ¨Û …é¤øÅÛé ÉÛä× ? 

  What is corrosion ? 

 (11) ¸ÛóïõÛÉÛ ÍÛ×ÈÛéþùà ¸ÛóÜ’õýÛÛ¶Ûä× ŠþùÛÐüÁõ¨Û …Û¸ÛÛé.  

  Give an example of photosensitized reaction. 

 (12) ¸ÛóÜ©ÛÈÛ©Ûâ …ÛéÍ¾ÛÛéÍÛàÍÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  

  Define reverse osmosis. 

 (13) ¸ÛóïõÛÉÛ ÁõÍÛÛýÛ¨Û¶ÛÛé …Ûˆ¶Í¤øÛˆ¶Û¶ÛÛé Ü¶ÛýÛ¾Û …Û¸ÛÛé.  

  Give Einstein’s law of photochemistry. 

 (14) ÍºäõÁõ¨Û …é¤øÅÛé ÉÛä× ? 

  What is Fluorescence ? 

________ 


