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ÍÛæ̃ Û¶ÛÛ : ¼ÛµÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ •Ûä̈ Û ÍÛÁõ”ÛÛ ™öé. 

›÷ÄõÁõà …˜ÛÇÛ×ïõÛé : R = 1.987 ïéõÅÛÁõà/Ü¦ø•Ûóà/¾ÛÛéÅÛ = 8.314 ›æ÷ÅÛ/Ü¦ø•Ûóà/¾ÛÛéÅÛ.  

    F = 96500 ïäõÅÛ×¼Û 

 

1. ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ Š«ÛÁõ ÅÛ”ÛÛé : 

 (A) ¶Ûà˜Ûé¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ŠÌ¾ÛÛ•ÛÜ©ÛÉÛÛÍªÛàýÛ Áõà©Ûé ¾ÛéÇÈÛÛé. 7 

   K
f
 = 

RT0
2

1000 × l
f

  

  šýÛÛ× T0 = ®ùÛÈÛïõ¶Ûä× ¥øÛÁõÝ¼Ûþäù 

   l
f
 = ®ùÛÈÛïõ •ÛÅÛ¶Û •Ûä̧ ©Û ŠÌ¾ÛÛ ¸ÛóÜ©Û •ÛóÛ¾Û 

   K
f
 = ¾ÛÛéÅÛÅÛ …ÈÛ¶ÛýÛ¶Û …˜ÛÇÛ×ïõ 

   R = ÈÛÛýÛä …˜ÛÇÛ×ïõ  

                                      …¬ÛÈÛÛ 

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

 (B) …éïõ ïõÛ¼ÛÙÜ¶Ûïõ ¸ÛþùÛ¬ÛÙ¶Ûä× 0.8 •ÛóÛ¾Û ÈÛ›÷¶Û 16 •ÛóÛ¾Û ¸ÛÛ¨Ûà¾ÛÛ× …Ûé•ÛÛÇ©ÛÛ× Š©ïõÅÛ¶ÛÝ¼Ûþäù¾ÛÛ×  

0.17 °C ¶ÛÛé ÈÛµÛÛÁõÛé ¬ÛÛýÛ ™öé. ¸ÛÛ¨Ûà¶Ûà ¼ÛÛÌ¸Ûà½ÛÈÛ¶Û •Ûä̧ ©Û ŠÌ¾ÛÛ 540.0 ïéõÅÛÁõà/•ÛóÛ¾Û ÐüÛéýÛ, 

©ÛÛé ¾ÛÛéÅÛÅÛ Š¶¶ÛýÛ¶Û …˜ÛÇÛ×ïõ …¶Ûé ¸ÛþùÛ¬ÛÙ¶ÛÛé …¨Ûä½ÛÛÁõ ÉÛÛéµÛÛé. 7 

…¬ÛÈÛÛ 

  1000 •ÛóÛ¾Û ¸ÛÛ¨Ûà¾ÛÛ× 50 •ÛóÛ¾Û ¤ÖøÛýÛÛéïõ¡öà¶Û µÛÁõÛÈÛ©Ûä× ®ùÛÈÛ¨Û –1.02 °C …é ¥øÁõà ›ÛýÛ ™öé. ÉÛä±ù 

¸ÛÛ¨Ûà¶Ûä× ¥øÛÁõÝ¼Ûþäù 0.0 °C …¶Ûé ©Ûé¶Ûà •ÛÅÛ¶Û •Ûä̧ ©Û •ÛÁõ¾Ûà 80 ïéõÅÛÁõà/•ÛóÛ¾Û ™öé. ¤ÖøÛýÛÛéïõ¡öà¶Û¶Ûä× 

¸Ûó¾ÛÛ¨Û ÍÛæ̃ Ûïõ ÍÛæªÛ CH2O ÐüÛéýÛ, ©ÛÛé ©Ûé¶Ûä× …¨ÛäÍÛæªÛ ÉÛÛéµÛÛé.  

  [C = 12.009, H = 1.008, O = 16.00] 
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2. ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ Š«ÛÁõ ÅÛ”ÛÛé : 

 (A) …ÛéÈÛÁõ ÈÛÛéÅ¤éø›÷ …é¤øÅÛé ÉÛä× ? ÐüÛˆ¦ÖøÛé›÷¶Û …ÛéÈÛÁõ ÈÛÛéÅ¤éø›÷ …¶Ûé ©Ûé¶Ûà Ü’õýÛÛÜÈÛÜµÛ ÜÈÛÉÛé ¶ÛÛêµÛ 

ÅÛ”ÛÛé.   7 

…¬ÛÈÛÛ 

  ÍÛÛ×®ù©ÛÛ ïõÛéÌÛ …é¤øÅÛé ÉÛä× ? Ü¶Û•ÛÙ¾Û¶Û ÍÛÛ¬Ûé¶ÛÛ× ÍÛÛ×®ù©ÛÛ ïõÛéÌÛ ¾ÛÛ¤éø¶Ûä× ˆ.…é¾Û.…éºõ.¶Ûä× ÍÛ¾ÛàïõÁõ¨Û 

¾ÛéÇÈÛÛé.  

 (B) 25 °C ©ÛÛ¸Û¾ÛÛ¶Ûé ¶Ûà˜Ûé¶ÛÛ ïõÛéÌÛ¶ÛÛé ˆ.…é¾Û.…éºõ. •Û¨ÛÛé. 7 

   Zn






ZnCl2

0.5 m 





CdSO4

0.1 m
Cd 

  0.5 m ZnCl2 …¶Ûé 0.1 m CdSO4 ¶ÛÛ ®ùÛÈÛ¨ÛÛé¶ÛÛé ÍÛÜ’õýÛ©ÛÛ ÍÛÐü•Ûä̈ ÛÛ×ïõ …¶Ûä’õ¾Ûé 0.376 

…¶Ûé 0.137 ™öé.  

  [E
0

Zn
| 

Zn+2 = 0.76 ÈÛÛéÅ¤ø, E0

Cd
| 

Cd+2 = 0.40 ÈÛÛéÅ¤ø] 

…¬ÛÈÛÛ 

  ¶Ûà˜Ûé¶ÛÛé ïõÛéÌÛ …Û¸ÛéÅÛÛé ™öé.  

  Pt, H2 (1 ÈÛÛ©ÛÛ.) | H
+, Cl– (q1 = 0.01) || H+, Cl– (q2 = 0.1) | H2 (1 ÈÛÛ©ÛÛ.) Pt 

  ›Ûé t+ = 0.83 ÐüÛéýÛ, ©ÛÛé 25°C ©ÛÛ¸Û¾ÛÛ¶Ûé ¸ÛóÈÛÛÐüà ›Ûé¦øÛ¨Û ¸ÛÛé¤éøÜ¶ÉÛýÛÅÛ …¶Ûé ïõÛéÌÛ¶ÛÛé 

ˆ.…é¾Û.…éºõ. •Û¨ÛÛé. 

 

3. ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ Š«ÛÁõ ÅÛ”ÛÛé :  

 (A) ÍÛ×–ÛÜ¶Û©Û ºéõˆ›÷¶ÛÛé Ü¶ÛýÛ¾Û ÍÛ¾Û›ÛÈÛÛé. Pb-Ag ¸Ûó̈ ÛÛÅÛà¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé. 7 

            …¬ÛÈÛÛ 

  ¡öÛé¶Û ÉÛäÜ±ùïõÁõ¨Û ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé.  

 (B) …Ü½ÛÍÛÁõ¨Û …é¤øÅÛé ÉÛä× ? ¸ÛóÜ©Û•ÛÛ¾Ûà …Ü½ÛÍÛÁõ¨Û ÜÈÛÉÛé ¶ÛÛêµÛ ÅÛ”ÛÛé. 7 

                        …¬ÛÈÛÛ 

  …éïõ …Ûíé²ÛéÜ•Ûïõ ¶ÛïõÛ¾ÛÛ ¸ÛÛ¨Ûà¾ÛÛ×¬Ûà …ÛýÛÛé¦øÛˆ¦ø þæùÁõ ïõÁõÈÛÛ ©Ûé¶Ûä× ÜÈÛ²ä©Û ÜÈÛ½ÛÛ›÷¶Û ïõÁõÈÛÛ¾ÛÛ× 

…ÛÈýÛä×. …é¶ÛÛé¦ø Š¸ÛÁõ …ÛýÛÛéÜ¦ø¶Û …¶Ûé ïéõ¬ÛÛé¦ø Š¸ÛÁõ …ÛéÜîÍÛ›÷¶Û ¾ÛÇé ™öé. ›Ûé 3.40 …éÜ¾¸ÛýÛÁõ¶ÛÛé 

ÈÛà›÷̧ ÛóÈÛÛÐü 39 Ü¾ÛÜ¶Û¤ø ¸ÛÍÛÛÁõ ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé ïéõ¤øÅÛÛ ÜÅÛ¤øÁõ …ÛýÛÛéÜ¦ø¶Û …¶Ûé …ÛéÜîÍÛ›÷¶Û¶ÛÛé 

›÷¬¬ÛÛé ¾ÛÇÉÛé ? (I = 127 •ÛóÛ¾Û, O = 16 •ÛóÛ¾Û) 
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4. ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ Š«ÛÁõ ÅÛ”ÛÛé :  

  (A) •ÛóÛé¬ÛÍÛ ¦Öéø¸ÛÁõ …¶Ûé Í¤øÛïÙõ …Ûˆ¶ÍÛ¤øÛˆ¶Û¶ÛÛé Ü¶ÛýÛ¾Û ÍÛ¾Û›ÛÈÛÛé. …Ûˆ¶ÍÛ¤øÛˆ¶Û¶Ûä× ¾ÛæÅýÛ ÜÈÛÜÈÛµÛ 

…éïõ¾ÛÛé¾ÛÛ× ÅÛ”ÛÛé.  7 

…¬ÛÈÛÛ 

  …éïõ ¸ÛþùÛ¬ÛÙ Š¸ÛÁõ 3600A°   ¶ÛÛé ¸ÛóïõÛÉÛ …Û¸ÛÛ©Û ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ©ÛÛé 6.0 × 10–7 …•ÛÙ …Û¸ÛÛ©Û 

ÉÛÜî©Û¶ÛÛ ÉÛÛéÌÛ¨Û¬Ûà 1 × 10–5 ¾ÛÛéÅÛ ¸ÛþùÛ¬ÛÙ¶Ûä× ÜÈÛ–Û¤ø¶Û ¬ÛÛýÛ ™öé. ¸ÛóÜ’õýÛÛ¶Ûà ïõÈÛÛé¶¤ø¾Û ïõÛýÛÙ“Û¾Û©ÛÛ 

ÉÛÛéµÛÛé.  

 (B) ÍÛÛ¸Ûé“Û ½Ûé›÷, SO2 …¶Ûé …ÈÛÅÛ×Ü¼Û©Û ïõ¨ÛÛé¶Ûà µÛÛ©Ûä…Ûé¶ÛÛ ÈÛÛ©ÛÛÈÛÁõ¨ÛàýÛ “ÛÛÁõ¨Û Š¸ÛÁõ ¬Û©Ûà 

…ÍÛÁõ ˜Û˜ÛÛë.  7  

                            …¬ÛÈÛÛ 

  ©Û¤øÍ¬Û ®ùÛÈÛ¨ÛÛé¾ÛÛ× ¬Û©Ûä× ÅÛÛé”Û×¦ø¶Ûä× “ÛÛÁõ¨Û ¼Ûé ›ä÷þùÛ-›ä÷þùÛ ¸ÛóýÛÛé•ÛÛé ³ùÛÁõÛ ÍÛ¾Û›ÛÈÛÛé.  

 

5. ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ …éïõ ïéõ ¼Ûé ÅÛà¤øà¾ÛÛ× Š«ÛÁõ ÅÛ”ÛÛé : 14 

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

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

 (3) ŠÌ¾ÛÛ•ÛÜ©ÛÉÛÛÍªÛ¶ÛÛ ªÛà›Û Ü¶ÛýÛ¾Û …¶ÛäÍÛÛÁõ ïõýÛÛ× ©ÛÛ¸Û¾ÛÛ¶Ûé ÍÛ×̧ Ûæ̈ ÛÙ ÉÛä±ù ÍºõÜ¤øïõ¾ÛýÛ –Û¶Û ¸ÛþùÛ¬ÛÙ¶Ûà 

…é¶¤ÖøÛȩ́ Ûà ÉÛæ¶ýÛ ÐüÛéýÛ ™öé ? 

 (4) ›ä÷þùÛ-›ä÷þùÛ ¸ÛóïõÛÁõ¶ÛÛ ¸ÛóÜ©ÛÈÛ©Ûâ µÛóäÈÛÛé¶ÛÛ ¶ÛÛ¾Û …Û¸ÛÛé.  

 (5) ÁõÛÍÛÛýÛÜ¨Ûïõ ¸ÛÛé¤éøÜ¶ÉÛýÛÅÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  

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

 (7) ÍÛ×–ÛÜ¶Û©Û ºéõˆ¡ö¶ÛÛ Ü¶ÛýÛ¾Û¾ÛÛ× ïõýÛÛ ¾ÛäÜî©Û …×ÉÛ¶Ûé …ÈÛ•Û¨ÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé ? 

 (8) ÍÛä•ÛÅÛ¶Û Ü¾ÛËÛ¨Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  

 (9) ÍÛ×þù½ÛÙ µÛóäÈÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  



AE-114 4  

 (10) µÛÛ©Ûä “ÛÛÁõ¨Û ¸ÛóÜ’õýÛÛ¾ÛÛ× Ü¶ÛÁõÛéµÛïõ¶ÛÛé Š¸ÛýÛÛé•Û ÉÛä× ™öé ? 

 (11) Ü¸Û¤øá•Û “ÛÛÁõ¨Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  

 (12) ïõÈÛÛé¶¤ø¾Û Ü¶Û¸Û›÷ (φ) ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  

 (13) ¸ÛÊ˜ÛÛþù ÍºæõÁõ¨Û …é¤øÅÛé ÉÛä× ? 

 (14) …éïõ …Ûˆ¶ÍÛ¤øÛˆ¶Û¶Ûä× ¾ÛæÅýÛ ÉÛä× ™öé ? 

___________ 
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Instruction : All questions carry equal marks.  

Necessary constants : 

   R = 1.987cal./deg./mole = 8.314 J/deg./mole 

  F = 96500 Coulomb  
 

1. Answer the following questions :  

 (A) Derive thermodynamically the following equation :  7 

   K
f
 = 

RT0
2

1000 × l
f

  

  where, T0 = Freezing point of solvent  

    l
f
 = Latent heat of fusion of solvent per gram 

    K
f
 = Molal Depression constant  

    R = Gas constant   
                                     OR 

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

 (B) When 0.800 gm of an organic substance dissolved in 16 gm of water, the 

increase in boiling point is 0.17 °C. The latent heat of vaporization of water is 

540.0 cal/gm. Find out molal elevation constant and molecular weight of 

organic substance.  7 

OR 

  A solution containing 50 gm trioxane in 1000 gm. Water freezes at – 1.02 °C. 

The freezing point of pure water is 0.0 °C and its latent heat of fusion is                   

80 cal/gm. If the empirical formula of trioxane is CH2O, what is its molecular 

formula ?  
  [C = 12.009, H = 1.008, O = 16.00] 
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2. Answer the following questions : 

 (A) What is over voltage ? Write a note on Hydrogen over voltage with its 

mechanism. 7 

OR 

  What is concentration cell ? Derive equation of E.M.F. for a concentration cell 

with transference.  

 (B) Find out E.M.F. of following cell at 25 °C. 7 

   Zn






ZnCl2

0.5 m 





CdSO4

0.1 m
Cd 

  Activity coefficient of 0.5 m  ZnCl2 and 0.1 m CdSO4 are 0.376 and 0.137 

respectively. 

  [E
0

Zn
| 

Zn+2 = 0.76 volt, E0

Cd
| 

Cd+2 = 0.40 Volt ø] 

OR 

  Calculate liquid junction potential (LJP) and emf of cell at 25 °C temperature.  

  (t+ = 0.83) The cell is given below :  

  Pt, H2 (1 atm) | H+, Cl– (q1 = 0.01) || H+, Cl– (q2 = 0.1) | H2 (1 atm) Pt 

 

3. Answer the following questions : 

 (A) Explain condensed Phase Rule. Discuss Pb-Ag system. 7 

            OR 

  Write a note on Zone Refining. 

 (B) What is osmosis ? Write a note on Reverse Osmosis. 7 

                        OR 

  A useless industrial water was electrolysed to remove Iodine. Iodine is obtained 

at anode and oxygen obtained at cathode. How much litre of I2 and oxygen will 

obtained if a current of 3.40 Ampere is passed for 39 minutes ?                            

(I = 127 gm, O = 16 gm) 
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4. Answer the following questions :  

  (A) Explain Grotthus-Draper Law and Stark-Einstein Law. Give value of Einstein 

in different units. 7 

OR 

  6.0 × 10–7 ergs of radiation of wavelength 3600A°   is absorbed and                             

1 × 10–5 moles of a substance is decomposed. Calculate its quantum efficiency.  

 (B) Discuss the effect of relative humidity, SO2 and suspended particles of the 

atmosphere on metal.  7 

OR 

  Discuss the corrosion of iron in neutral medium with two different experiments. 

 

5. Answer the following questions in one or  two lines : 14 

 (1) Define Molal Elevation constant. 

 (2) Define colligative properties for solution. 

 (3) According to third law of Thermodynamics at which temperature entropy of a 

perfectly pure crystalline solid is zero ? 

 (4) Give names of different types of reversible electrodes. 

 (5) Define chemical potential. 

 (6) Which chemical may be used for making salt bridge ? 

 (7) Which degree of freedom was neglected in condensed phase Rule ? 

 (8) Define Eutectic composition. 

 (9) Define Reference Electrode. 
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 (10) What is the use of inhibitor in metal corrosion reaction ? 

 (11) Define Pitting Corrosion. 

 (12) Define Quantum Yield (φ). 

 (13) What is phosphorescence ? 

 (14) What is the value of one Einstein ? 

___________ 

 


