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ÍÛæ̃ Û¶ÛÛ : (1) ¼ÛµÛÛ ›÷ ¸ÛóÊ¶ÛÛé¶ÛÛ •Ûä¨Û ÍÛÁõ”ÛÛ ™öé. 
  (2) ›÷ÄõÁõà …˜ÛÇÛ×ïõÛé : 
   R = 1.987 cal. deg–1 . mole–1 = 8.314 J ⋅ mole–1 . deg–1 
   N = 6.022 × 1023 mole–1 
   h = 6.623 × 10–27 erg ⋅ sec = 6.623 × 10–34 J ⋅ sec. 
   C = 3.0 × 1010 cm ⋅ sec–1 = 3.0 × 108 m ⋅ sec–1 
   F = 96500 coulomb 
 

1. (…) •Û¾Ûé ©Ûé ¼Ûé ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : 8 

  (1) ¶Ûà˜Ûé¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ŠÌ¾ÛÛ•ÛÜ©Û ÉÛÛÍªÛàýÛ Áõà©Ûé ¾ÛéÇÈÛÛé : 

    Kf = 
0.002 ⋅ T2

0
lf

 šýÛÛ× 

    To = ®ùÛÈÛïõ¶Ûä× ¥øÛÁ õÝ¼Ûþäù 

    lf = ®ùÛÈÛïõ¶Ûà •ÛÅÛ¶Û •Ûä¸©Û ŠÌ¾ÛÛ ¸ÛóÜ©Û•ÛóÛ¾Û 

    Kf = ¾ÛÛéÅÛÅÛ …ÈÛ¶ÛýÛ¶Û …˜ÛÇÛ×ïõ 

  (2) ŠÌ¾ÛÛ•ÛÜ©Û ÉÛÛÍªÛ¶ÛÛé ªÛà›Ûé Ü¶ÛýÛ¾Û ÅÛ”ÛÛé. …Û Ü¶ÛýÛ¾Û ¸ÛÁõ¬Ûà ¸ÛþùÛ¬ÛÙ¶Ûà …é¶¤ÖøÛé¸Ûà ïéõÈÛà Áõà©Ûé 
¾ÛéÇÈÛà ÉÛïõÛýÛ ™öé ©Ûé þùÉÛÛÙÈÛÛé.  

  (3) ¤ÖøÛé¤ø¶Û¶ÛÛ Ü¶ÛýÛ¾Û ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 

  (4) ÈÛÛé¶¤øÐüÛéºõ ¸ÛóÜ’õýÛÛ ÍÛ¾Û©ÛÛ¸Ûà ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 

 (¼Û) •Û¾Ûé ©Ûé …éïõ þùÛ”ÛÅÛÛé •Û¨ÛÛé  :  4 

  (1) 30 °C ©ÛÛ¸Û¾ÛÛ¶Ûé …éïõ ¸ÛóÜ’õýÛÛ¶ÛÛé ÍÛ¾Û©ÛÛéÅÛ¶Û …˜ÛÇÛ×ïõ 1.2 × 10–4 ™öé. 40 °C ©ÛÛ¸Û¾ÛÛ¶Ûé …Û 
¸ÛóÜ’õýÛÛ¶ÛÛé ÍÛ¾Û©ÛÛéÅÛ¶Û …˜ÛÇÛ×ïõ •Û¨ÛÛé. ΔH = 12800 ïéõÅÛÁõà. (ΔH ¶Ûä× ¾ÛæÅýÛ ©ÛÛ¸Û¾ÛÛ¶Û¬Ûà 
ÍÈÛ©Û×ªÛ ™öé ©Ûé¾Û µÛÛÁõÈÛä×) 

  (2) …éïõ ïõÛ¼ÛÙÜ¶Ûïõ ¸ÛþùÛ¬ÛÙ¶Ûä× 0.600 •ÛóÛ¾Û ÈÛ›÷¶Û 12 •ÛóÛ¾Û ¸ÛÛ¨Ûà¾ÛÛ× …Ûé•ÛÛÇ©ÛÛ Š©ïõÅÛ¶ÛÝ¼Ûþäù¾ÛÛ× 
0.16 °C ¶ÛÛé ÈÛµÛÛÁõÛé ¬ÛÛýÛ ™öé. ¸ÛÛ¨Ûà¶Ûà ¼ÛÛÌ¸Ûà½ÛÈÛ¶Û •Ûä¸©ÛŠÌ¾ÛÛ 540.0 ïéõÅÛÁõà/•ÛóÛ¾Û ÐüÛéýÛ 
©ÛÛé ¾ÛÛéÅÛÅÛ Š¶¶ÛýÛ¶Û …˜ÛÇÛ×ïõ …¶Ûé ¸ÛþùÛ¬ÛÙ¶ÛÛé …¨Ûä½ÛÛÁõ ÉÛÛéµÛÛé. 
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 (ïõ) •Û¾Ûé ©Ûé ¼Ûé ¸ÛóÊ¶ÛÛé¶ÛÛ ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : 2 

  (1) ŠÌ¾ÛÛ•ÛÜ©Û ÉÛÛÍªÛ¶ÛÛ ÉÛæ¶ýÛ Ü¶ÛýÛ¾Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

  (2) ¾ÛÛéÅÛÅÛ Š¶¶ÛýÛ¶Û …˜ÛÇÛ×ïõ (Kb) ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

  (3) ÁõÛÍÛÛýÛÜ¨Ûïõ ¸ÛÛé¤êøÜÉÛýÛÅÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

  (4) ¶Ûà˜ÛÛ Š©ïõÅÛ¶ÛÝ¼Ûþäù µÛÁõÛÈÛ©ÛÛ ¸ÛóÈÛÛÐüà ¾ÛÛ¤éø C¶Ûä× ¾ÛæÅýÛ ïéõ¤øÅÛä× ÐüÛéýÛ ™öé ? 

 
2. (…) •Û¾Ûé ©Ûé ¼Ûé ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : 8 

  (1) ïõÛ˜Û¶ÛÛ µÛóäÈÛ [Glass electrode] ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 

  (2) ¤øºéõÅÛ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û Œ¸Û›ÛÈÛÛé …¶Ûé …ÛéÈÛÁõ ÈÛÛéÅ¤éø›÷¶Ûà Š¸ÛýÛÛé•Ûà©ÛÛ ÈÛ¨ÛÙÈÛÛé. 

  (3) Ü¶Û•ÛÙ¾Û¶Û ÜÍÛÈÛÛýÛ¶ÛÛ ÍÛÛ×®ù©ÛÛïõÛéÌÛ ¾ÛÛ¤éø¶Ûä× ˆ.…é¾Û.…éºõ.¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 

  (4) ¸ÛÛ¨Ûà¶ÛÛé …ÛýÛÜ¶Ûïõ •Ûä¨ÛÛïõÛÁõ ¶Û‘õà ïõÁõÈÛÛ¾ÛÛ× ˆ.…é¾Û.…éºõ. ¾ÛÛ¸Û¶Û¶ÛÛé Š¸ÛýÛÛé•Û ˜Û˜ÛÛë. 

 (¼Û) ¶Ûà˜Ûé¶ÛÛ¾ÛÛ×¬Ûà •Û¾Ûé ©Ûé …éïõ þùÛ”ÛÅÛÛé •Û¨ÛÛé : 4 

  (1) 25 °C ©ÛÛ¸Û¾ÛÛ¶Ûé ¶Ûà˜Ûé¶ÛÛé ïõÛéÌÛ …Û¸ÛéÅÛ ™öé : 

   Zn Zn+2
(a = 1) Cd+2

(a = 1) Cd 

   E°Zn/Zn+2 = 0.763 volt 

   E°cd/cd+2 = 0.408 volt 

   (i) ïõÛéÌÛ ¸ÛóÜ’õýÛÛ ÅÛ”ÛÛé. 

   (ii) ïõÛéÌÛ¶ÛÛé ÍÛ×©ÛäÅÛ¶Û …˜ÛÇÛ×ïõ ÉÛÛéµÛÛé. 

  (2) 25 °C ©ÛÛ¸Û¾ÛÛ¶Ûé ¶Ûà˜Ûé¶ÛÛ ïõÛéÌÛ¶ÛÛé e.m.f. 0.714 volt ™öé. ïõÛéÌÛ¾ÛÛ×¶ÛÛ …ßÛÛ©Û ®ùÛÈÛ¨Û¶Ûà pH 
ÉÛÛéµÛÛé : 

   Pt H2(g)
(1 ÈÛÛ©ÛÛÈÛÁõ¨Û) ⎪

⎪
⎪…ßÛÛ©Û

®ùÛÈÛ¨Û

ÍÛ×©Ûè¸©Û KCl
+

Hg
2
Cl

2(s)
Hg 

   [ÍÛ×©Ûè¸©Û ïéõÅÛÛé¾ÛÅÛ ˆÅÛéî¤ÖøÛé¦ø¶ÛÛé Áõà¦øïõÉÛ¶Û ¸ÛÛé¤êøÜÉÛýÛÅÛ = 0.242 volt] 

 (ïõ) •Û¾Ûé ©Ûé ¼Ûé ¸ÛóÊ¶ÛÛé¶ÛÛ ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : 2 

  (1) …ÛéÈÛÁõ ÈÛÛéÅ¤éø›÷¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

  (2) ÍÛÛ×®ù©ÛÛ ïõÛéÌÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

  (3) “ÛÛÁõÍÛé©Ûä ¼Û¶ÛÛÈÛÈÛÛ ¾ÛÛ¤éø ïõýÛÛ ÁõÍÛÛýÛ¨ÛÛé¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà ÉÛïõÛýÛ ? 

  (4) ÍÛ×þù½ÛÙ ÈÛà›÷÷µÛóäÈÛ …é¤øÅÛé ÉÛä× ? 
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3. (…) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : 8 

  (1) ¸ÛóÜ’õýÛÛþùÁõ¶ÛÛé ÍÛÜ’õýÛïèõ©Û ÍÛ×ïõà¨ÛÙÈÛÛþù ˜Û˜ÛÛë. 

    …¬ÛÈÛÛ 

   Ü³ù©ÛàýÛïõ “ÛÛÁõ …ÍÛÁõ ÍÛ¾Û›ÛÈÛÛé. 

  (2) ¸ÛÛéÅÛà¾ÛÁõ¶ÛÛé ÍÛ×”ýÛÛ ÍÛÁéõÁõÛÉÛ …¨Ûä½ÛÛÁ (
–
Mn) ¶Û‘õà ïõÁõÈÛÛ ¾ÛÛ¤éø¶Ûà ÁõÍÛÛïõÌÛÙ¨Û þù¼ÛÛ¨Û 

¾ÛÛ¸Û¶Û¶Ûà ¸Û±ùÜ©Û ÈÛ¨ÛÙÈÛÛé. 

      …¬ÛÈÛÛ 

   ¸ÛÛéÅÛà¾ÛÁõ ®ùÛÈýÛ©ÛÛ¶Ûä× ŠÌ¾ÛÛ•ÛÜ©Û ÉÛÛÍªÛ ÍÛ¾Û›ÛÈÛÛé. 

 (¼Û) •Û¾Ûé ©Ûé …éïõ ¸ÛóÊ¶Û¶ÛÛé ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : 4 

  (1) ÍÛ×–ÛÜ¶Û©Û ºéõˆ¡ö¶ÛÛé Ü¶ÛýÛ¾Û ÍÛ¾Û›ÛÈÛÛé. Zn – Cd ¸Ûó¨ÛÛÅÛà¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé. 

  (2) …éÜ¡öýÛÛé¤ÖøÛé¸Ûàïõ Ü¾ÛËÛ¨ÛÛé¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé. 

 (ïõ) •Û¾Ûé ©Ûé ¼Ûé ¸ÛóÊ¶ÛÛé¶ÛÛ ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : 2 

  (1) ÍÛÜ’õýÛïõÁõ¨Û ÉÛÜî©Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

  (2) ¡öàýÛÛé¤ÖøÛé¸Ûàïõ ¸ÛóÈÛÛÐüà Ü¾ÛËÛ¨Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

  (3) ¸ÛÛéÜÅÛ¾ÛÁõÛˆ¡éöÉÛ¶Û …×ÉÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

  (4) ÍÛÛ¸Ûé“Û ÜÍ¶Û•µÛ©ÛÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 
 
4. (…) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : 8 

  (1) ¼Ûóéˆ¶Û¼Ûóà›÷¶ÛÛ þùÇ Í¸Ûéî¤ÖøÛé•ÛóÛºõ Š¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 

     …¬ÛÈÛÛ 

   ÍÛ¾ÛÍ¬ÛÛÜ¶Ûïõ¶ÛÛ ¤ÖéøÍÛÁõ ©ÛÁõàïéõ¶ÛÛ Š¸ÛýÛÛé•Û¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé. 

  (2) …¨Ûä…Ûé¶ÛÛ ¸ÛÜÁõ½Ûó¾Û¨ÛàýÛ-…Û×þùÛéÅÛ¶ÛàýÛ ÈÛ¨ÛÙ¸Ûa ¾ÛÛ¤éø¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 

     …¬ÛÈÛÛ 

   …Ûé¬ÛÛë-¸ÛéÁõÛ ÐüÛˆ¦ÖøÛé›¶Û ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 

 (¼Û) •Û¾Ûé ©Ûé …éïõ ¸ÛóÊ¶Û¶ÛÛé ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : 4 

  (1) ÁõÍÛÛýÛ¨Û ÍºäõÁõ¨Û (¸ÛóÜþù¸©Ûà) ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 

  (2) ¡ö¼Ûïõ ¸ÛóïõÛÉÛ ÜÈÛ–Û¤ø¶Û Š¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 

 (ïõ) •Û¾Ûé ©Ûé ¼Ûé ¸ÛóÊ¶ÛÛé¶ÛÛ ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : 2 

  (1) ¸ÛÜÁõ½Ûó¾Û¨ÛàýÛ ÈÛ¨ÛÙ¸Ûaø¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

  (2) îÈÛÛé¶¤ø¾Û Ü¶Û¸Û› (φ) ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

  (3) ÍÛ¾ÛÍ¬ÛÛÜ¶ÛïõÛé (…ÛˆÍÛÛé¤øÛé¸ÍÛ)¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

  (4) ¹ÅÛÛéÁéõÍÛ¶ÍÛ (¸ÛóÍºäõÁõ¨Û)¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 
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5. (…) •Û¾Ûé ©Ûé ¼Ûé ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : 8 

  (1) ¦øàºõÁõ¶ÉÛàýÛÅÛ …éÁéõÉÛ¶Û¶ÛÛé ÜÍÛ±ùÛ×©Û ÍÛ¾Û›ÛÈÛÛé. 

  (2) ÁõàÈÛÍÛÙ …ÛéÍ¾ÛÛéÍÛàÍÛ ÜÈÛÉÛé ¶ÛÛêµÛ ÅÛ”ÛÛé. 

  (3) ¶Ûà˜ÛÛ ©ÛÛ¸Û¾ÛÛ¶Ûé ïõÛ¾Û ïõÁõ©ÛÛ ¼ÛÇ©Û¨Û ïõÛéÌÛÛé¾ÛÛ× ÈÛ¸ÛÁõÛ©ÛÛ ÜÈÛÜ½Û¶¶Û ÈÛà›÷µÛóäÈÛÛé¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé. 

  (4) …Ûíé²ÛéÜ•Ûïõ ¶ÛïõÛ¾ÛÛ ÈÛÐéü©ÛÛ ¸ÛóÈÛÛÐüà¾ÛÛ×¬Ûà ÍÛÛýÛ¶ÛÛˆ¦ø ÍÛ×ýÛÛé›÷¶ÛÛé¶Ûé ïéõÈÛà Áõà©Ûé þæùÁõ ïõÁõÈÛÛ¾ÛÛ× 
…ÛÈÛé ™öé ÍÛ¾Û›ÛÈÛÛé. 

 (¼Û) •Û¾Ûé ©Ûé …éïõ þùÛ”ÛÅÛÛé •Û¨ÛÛé :  4 

  (1) …éïõ …Ûíé²ÛéÜ•Ûïõ ¶ÛïõÛ¾ÛÛ ¸ÛÛ¨Ûà¾ÛÛ×¬Ûà …ÛýÛÛé¦øÛˆ¦ø þæùÁõ ïõÁõÈÛÛ ©Ûé¶Ûä× ÜÈÛ²ä©Û ÜÈÛ½ÛÛ›÷¶Û ïõÁõÈÛÛ¾ÛÛ× 
…ÛÈýÛä×. …é¶ÛÛé¦ø ¸ÛÁõ …ÛýÛÛéÜ¦ø¶Û …¶Ûé ïéõ¬ÛÛé¦ø ¸ÛÁõ …ÛéÜîÍÛ›÷¶Û ¾ÛÇé ™öé. ›Ûé 5.20 …é¾¸ÛàýÛÁõ¶ÛÛé 
ÈÛà›÷¸ÛóÈÛÛÐü 46 Ü¾ÛÜ¶Û¤ø ¸ÛÍÛÛÁõ ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé ïéõ¤øÅÛÛ •ÛóÛ¾Û I2 ¶ÛÛé ›÷¬¬ÛÛé ¾ÛÇÉÛé ?            
(I = 127 •ÛóÛ¾Û) 

  (2) 25 °C ©ÛÛ¸Û¾ÛÛ¶Ûé pH = 8 ÈÛÛÇÛ ©Û¤øÍ¬Û ®ùÛÈÛ¨Û¾ÛÛ× ÅÛÛé”Û×¦ø¶Ûä× “ÛÛÁõ¨Û ¬ÛÉÛé ïéõ ¶ÛÐüà ?         
©Ûé ÍÛ¾Û›ÛÈÛÛé. 

   E°Fe/Fe+2 = 0.440 ÈÛÛéÅ¤ø 

   ¸ÛóÜ’õýÛÛ O2 + 2H2O + 4–e –→ 4 O–H ¾ÛÛ¤éø E° = 0.401 ÈÛÛéÅ¤ø.  

 (ïõ) •Û¾Ûé ©Ûé ¼Ûé ¸ÛóÊ¶ÛÛé¶ÛÛ ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : 2 

  (1) “ÛÛÁõ¨Û Ü¶ÛÁõÛéµÛïõÛé …é¤øÅÛé ÉÛä× ? 

  (2) “ÛÛÁõ¨Û þùÁõ¾ýÛÛ¶Û …é¶ÛÛé¦ø …¶Ûé ïéõ¬ÛÛé¦ø ¸ÛÁõ ¬Û©Ûà ¸ÛóÜ’õýÛÛ ›÷¨ÛÛÈÛÛé. 

  (3) ¼ÛÇ©Û¨Û ïõÛéÌÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

  (4) ¸ÛÛéÅÛéÁõÛˆ¡éöÉÛ¶Û …é¤øÅÛé ÉÛä× ? 

______________ 
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Instructions : (1) All questions carry equal marks. 

   (2) Necessary Constants : 
     R = 1.987 cal. deg–1 . mole–1 = 8.314 J ⋅ mole–1 . deg–1 

     N = 6.022 × 1023 mole–1 

     h = 6.623 × 10–27 erg ⋅ sec = 6.623 × 10–34 J ⋅ sec. 
     C = 3.0 × 1010 cm ⋅ sec–1 = 3.0 × 108 m ⋅ sec–1 
     F = 96500 coulomb 

 

1. (a) Answer any two of the following : 8 

  (1) Derive thermodynamically the following equation : 

    Kf = 
0.002 ⋅ T2

0
lf

 where 

    To = Freezing point of solvent 

    lf = Latent heat of fusion of solvent per gram. 

    Kf = Molal depression constant 

  (2) State the Third Law of Thermodynamics and show how the absolute entropy 
of a substance can be obtained with the help of Third Law. 

  (3) Write a note on Trouton’s Rule. 

  (4) Derive an expression for Vant’s Hoff isotherm. 

 (b) Calculate any one example : 4 

  (1) The equilibrium constant for the reaction occurring at 30 °C is 1.2 × 10–4. 
Calculate equilibrium constant of this reaction at 40 °C. ΔH = 12800 calories. 
(Assume that ΔH is independent from the temperature.) 

  (2) When 0.600 gm of an organic substance dissolved in 12 gm of water, the 
increase in boiling point is 0.16 °C. The latent heat of vaporization of water is 
540.0 cal/gm. Find out molal elevation constant and molecular weight of 
organic substance. 
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 (c) Answer any two of the following in short : 2 

  (1) Define Zeroth law of thermodynamics. 

  (2) Define Molal  elevation constant (Kb). 

  (3) Define Chemical Potential. 

  (4) What is the value of factor C for low boiling point liquids ? 

 
2. (a) Answer any two of the following : 8 

  (1) Write a note on Glass electrode. 

  (2) Derive Tafel’s equation and describe applications of over voltage. 

  (3) Derive an equation for the e.m.f. of concentration cell without transference. 

  (4) Discuss the use of e.m.f. measurement for determination of ionic product of 
water. 

 (b) Calculate any one example of the following : 4 

  (1) The following cell is given at 25 °C 

   Zn Zn+2
(a = 1) Cd+2

(a = 1) Cd 

   E°Zn/Zn+2 = 0.763 volt 

   E°cd/cd+2 = 0.408 volt 

   (i) Write a cell reaction. 

   (ii) Calculate equilibrium constant of the cell. 

  (2) The e.m.f. of the following cell at 25 °C is 0.714 volt. Calculate the pH of the 
unknown solution in the cell. 

   Pt H2(g)
(1 atmosphere) ⎪⎪

⎪Unknown
solution

Saturated KCl
+

Hg
2
Cl

2(s)
Hg 

   [Reduction potential of saturated calomel electrode = 0.242 volt] 

 (c) Answer any two of the following in short : 2 

  (1) Define Over voltage. 

  (2) Define Concentration cell. 

  (3) Which chemicals are used for making salt bridge ? 

  (4) What is reference electrode ? 
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3. (a) Answer the following :  8 

  (1) Discuss the activated complex theory of reaction rate. 

    OR 
   Explain Secondary Salt effect. 
  (2) Describe Osmotic pressure measurement method for the determination of 

number average molecular weight (
–
Mn) of polymer. 

      OR 
   Explain thermodynamics of polymer dissolution. 

 (b) Answer any one of the following : 4 

  (1) Explain condensed phase rule. Discuss Zn – Cd system. 

  (2) Discuss Azeotropic mixtures. 

 (c) Answer any two of the following in short : 2 

  (1) Define Energy of activation. 

  (2) Define Zeotropic liquid mixtures. 

  (3) Define Degree of Polymerization. 

  (4) Define Relative Viscosity. 

 

4. (a) Answer the following :  8 

  (1) Write a note on Brain bridge mass spectrograph. 

     OR 
   Discuss the use of isotopes as tracers. 

  (2) Derive an equation for the vibrational-rotational spectra of molecules. 

     OR 
   Write a note on Ortho-para hydrogen. 

 (b) Answer any one of the following : 4 

  (1) Write a note on Chemiluminescence. 

  (2) Write a note on Flash-Photolysis. 

 (c) Answer any two of the following in short : 2 

  (1) Define Rotational Spectra. 

  (2) Define Quantum Yield (φ). 

  (3) Define Isotopes. 

  (4) Define Fluorescence. 
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5. (a) Answer any two of the following : 8 

  (1) Explain differential aeration principle. 

  (2) Write a note on reverse osmosis. 

  (3) Discuss different types of electrodes used in fuel cells are working at low 
temperature. 

  (4) Explain removal of cyanides from industrial waste solution. 

 (b) Calculate any one example : 4 

  (1) A useless industrial water was electrolysed to remove iodide. Iodine is obtained 
at anode and oxygen obtained at cathode. How much gram of I2 will be 
librated, if a current of 5.20 ampere is passed for 46 minutes ? (I = 127 gm) 

  (2) Iron will corroide in neutral solution with pH = 8 at 25 °C temperature ? 

   E°Fe/Fe+2 = 0.440 volt. 

   For reaction O2 + 2H2O + 4–e –→ 4 O–H E° = 0.401 volt.  

 (c) Answer any two of the following in short : 2 

  (1) What is corrosion inhibitors ? 

  (2) Gives the reaction occurs at anode and cathode during corrosion. 

  (3) Define Fuel cell. 

  (4) What is Polarization ? 

______________ 
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