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ÍÛæ˜Û¶ÛÛ : (1) −ùÁéõ�õ ¸ÛóÊ¶Û¶ÛÛ •Ûä̈ Û ÍÛÁõ”ÛÛ ™öé. 
  (2)  ›÷¾Û¨Ûà ¼ÛÛ›ä÷¶ÛÛ …×�õ ¸ÛóÊ¶Û¶ÛÛ •Ûä̈ Û −ùÉÛÛÙÈÛé ™öé. 
 

1. (…) H-¸ÛÁõ¾ÛÛ¨Ûä ¾ÛÛ¤éø ËÛÛê¦øá›÷Á ÍÛ¾Ûà�õÁõ¨Û μÛóäÈÛà¿Û ÍÈÛÄõ¸Û¾ÛÛ× …Û¸ÛÛé. φ ÍÛ¾Ûà�õÁõ¨Û …ÅÛ•Û ©ÛÛÁõÈÛà 
©Ûé¶ÛÛ ÐüÅÛ ©ÛÁõà� éõ φ (φ) ©ÛÁ×õ•ÛºõÅÛ¶ÛÛé ¾ÛéÇÈÛÛé. (10) 

 (¼Û) ¦øà›÷¶ÛÁõÍÛà …é ¸Ûó¨ÛÛÅÛà¶ÛÛ ÍÛ×¾ÛàÜ©Û¿Û •Ûä¨ÛμÛ¾ÛÛë¶Ûà ¶Ûà¸Û›÷ ™öé. ÜªÛ¸ÛÁõà¾ÛÛÜ¨Û¿Û ¸Ûé¤øà¶ÛÛ �õ¨Û¶Ûà 
¼ÛÛ¼Û©Û¾ÛÛ× Š¸ÛÁõÛé�©Û �õ¬Û¶Û ÍÛ¾Û›÷ÛÈÛÛé. (4) 

…¬ÛÈÛÛ 

1. (…) Ψ = C1φ1 + C2φ2 ¾ÛÛ¤éø Ü¶ÛÊ˜ÛÛ¿Û�õ (10) 
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   =  0  ™öé,  ˜ÛÅÛÛ¿Û¾ÛÛ¶Û Áõà©Û¬Ûà ÍÛÛÜ¼Û©Û �õÁõÛé. 

 
 (¼Û) ÐüÜ¾ÛÙÜÉÛ¿Û¶Û �õÛÁõ�õ¶Ûà È¿ÛÛ”¿ÛÛ …Û¸ÛÛé. ›÷é¶ÛÛ× …Û¿Û•Û¶Û ¾ÛæÅ¿ÛÛé Ð×ü¾ÛéÉÛÛ ÈÛÛÍ©ÛÜÈÛ�õ ÐüÛé¿Û ™öé. ÍÛÛÜ¼Û©Û 

�õÁõÛé.   (4) 
 

2. (…) ÍÛ×¿ÛÛé›÷�õ©ÛÛ ¼Û×μÛÈÛÛ−ù (VB)¶Ûé …ÛμÛÛÁéõ H2 …¨Ûä¶Ûä× ¼Û×μÛÛÁõ¨Û ÍÛ¾Û›÷ÛÈÛÛé …¶Ûé ΨVB = Ψ 
ÍÛÐüÍÛ×¿ÛÛé›÷�õ + λΨ …Û¿ÛÛéÜ¶Û�õ ÍÛ¾Ûà�õÁõ¨Û ¾ÛéÇÈÛÛé. (7) 

 (¼Û) B2H6 ¾ÛÛ× ÜªÛ� éõ¶®ùà¿Û¼Û×μÛ¶Ûà ÍÛ¾Û›æ÷©Ûà ÍÛÜÈÛÍ©ÛÛÁõ ÍÛ¾Û›÷ÛÈÛÛé. (7) 

…¬ÛÈÛÛ 

2. (…) BeCl2 …¶Ûé BCl3 ¾ÛÛ× ¼Û×μÛ¶Û ¾ÛÛ¤éø M.O. ÜÍÛ²Û×©Û¶Ûà ˜Û˜ÛÛÙ �õÁõÛé. (7)  

 (¼Û) [Ir(F)
6
] 

4– …¶Ûé [V(CN)
6
]3– ÍÛ×�õà¨ÛÛë¶ÛÛ ˜Ûä×¼Û�õà¿Û •Ûä¨ÛμÛ¾ÛÛë ÍÛÜÈÛÍ©ÛÛÁõ ÍÛ¾Û›÷ÛÈÛÛé.  

  (MO ¦øÛ¿ÛÛ•ÛóÛ¾Û ÍÛÜÐü©Û.) (7) 
 

3. (…) ÍÛÜ’õ¿Û (Labile) …¶Ûé Ü¶ÛÌ’õà¿Û (Inert) ÍÛ×�õà¨ÛÛë ¸ÛÁõ ¶ÛÛêμÛ ÅÛ”ÛÛé. (5) 

 (¼Û) Š−ùÛÐüÁõ¨Û ÍÛÜÐü©Û ¤ÖøÛ¶ÍÛ …ÍÛÁõ ÍÛ¾Û›÷ÛÈÛÛé ©Û¬ÛÛ ©Ûé¶Ûà Š¸Û¿ÛÛé•Ûà©ÛÛ …Û¸ÛÛé. (5) 

 (�õ) ÍÛàÍÛ …ÍÛÁõ Š−ùÛÐüÁõ¨Û ÍÛÜÐü©Û ÍÛ¾Û›÷ÛÈÛÛé. (4) 
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…¬ÛÈÛÛ 

3. (…) π – ¼Û×μÛ¶ÛÈÛÛ−¶Ûé …ÛμÛÛÁéõ ¤ÖøÛ¶ÍÛ …ÍÛÁõ ÍÛ¾Û›÷ÛÈÛÛé. (5) 

 (¼Û) SN1CB  ¸Ûó’õ¾Û ¸ÛÁõ ¶ÛÛêμÛ ÅÛ”ÛÛé. (5) 

 (�õ) Áéõ¦øÛé“Û ¸ÛóÜ’õ¿ÛÛ¾ÛÛ× †¶ÛÁ õÍºõà¿ÛÁ Ü’õ¿ÛÛÜÈÛÜμÛ ¿ÛÛé•¿Û Š−ùÛÐüÁõ¨Û ÍÛÜÐü©Û ÍÛ¾Û›÷ÛÈÛÛé.õ (4) 
 

4. (…) μÛÛ©Ûä �õÛ¼ÛÛëÜ¶ÛÅÛ¶Ûà È¿ÛÛ”¿ÛÛ …Û¸ÛÛé. Fe2(CO)9 …¶Ûé Fe3(CO)12 ¶ÛÛ ¼Û×μÛÛÁõ¨Û ÍÛ¾Û›÷ÛÈÛÛé. (5) 

 (¼Û) ˜Ûä×¼Û�õà¿Û •ÛóÛÔ©ÛÛ …¶Ûé ˜Ûä×¼Û�õà¿Û ÈÛ©ÛÙ̈ Ûä×�õ ¸ÛÁõ ¶ÛÛêμÛ ÅÛ”ÛÛé. (5) 

 (�õ) ´ù§ø-¾Ûè−äù …éÜÍÛ¦ø-¼Ûé†¡ö ÜÍÛ²Û×©Û ˜Û˜ÛÛë. (4) 

…¬ÛÈÛÛ 

4. (…) �õÛ¼ÛÛëÜ¶ÛÅÛ ÐüÛ†¦ÖøÛ†¦ÕøÍÛ ¸ÛÁõ ¶ÛÛêμÛ ÅÛ”ÛÛé. (5) 

 (¼Û) ¸ÛéÁõÛ¾Ûé•¶Ûé¤øà¡ö¾Û, ºéõÁõÛé¾Ûé•¶Ûé¤øà¡ö¾Û …¶Ûé …é¶¤øàºéõÁõÛé¾Ûé•¶Ûé¤øà¡ö¾Û ¸Û−ùÛé ÍÛ¾Û›÷ÛÈÛÛé. (4) 

 (�õ) …éÅ¿ÛäÜ¾ÛÜ¶Û¿Û¾Û …¶Ûé ¾Ûé•¶ÛéÜÉÛ¿Û¾Û μÛÛ©Ûä¶ÛÛ �õÛ¼ÛÙÜ¶Û�õ ÍÛ×¿ÛÛé›÷¶ÛÛé¶ÛÛé ¤æ×ø�õÛé …ÐéüÈÛÛÅÛ …Û¸ÛÛé. (5) 
 
 

5. (…) ÍÛ”Û©Û �õÛ˜Û …¶Ûé …Ü©Û ÍÛ”Û©Û �õÛ˜Û¶Ûà ¼Û¶ÛÛÈÛ¤ø¾ÛÛ× ÈÛ¸ÛÁõÛ©ÛÛ –Û¤ø�õÛé ›÷¨ÛÛÈÛÛé. (3) 

 (¼Û) ÐüÛ†¦ÖøÛé›÷¶Û �õÛéÌÛ …¶Ûé ÐüÛ†¦ÖøÛé›÷¶Û Œ›÷ÛÙ ¸ÛÁõ ¤æ×ø�õ ¶ÛÛêμÛ ÅÛ”ÛÛé. (6) 

 (�õ) ¸ÅÛÛÍ¤øà�õ Œ²Ûé•Û¬Ûà ‘O3’ Í©ÛÁõ¾ÛÛ× ¬Û©ÛÛ ¶Ûä�õÍÛÛ¶Û …×•Ûé ¶ÛÛêμÛ ÅÛ”ÛÛé. (5) 

…¬ÛÈÛÛ 

5. (…) ©ÛÛ¸ÛÉÛà�õÁõ¨Û (…é¶ÛéÅÛá•Û) ÍÛ¾Û›÷ÛÈÛÛé. (3) 

 (¼Û) � éõ¶®ùà¿Û ÉÛÜ�©Û¾ÛÛ×¬Ûà ÈÛà›÷Çà Š©¸ÛÛ−ù¶Û¾ÛÛ× ºõÛ¿Û−ùÛ…Ûé …¶Ûé •ÛéÁõºõÛ¿Û−ùÛ…Ûé ˜Û˜ÛÛë. (6) 

 (�õ) ÐüÈÛÛ¶Ûä× ¸Ûó−æùÌÛ¨Û …é¤øÅÛé ÉÛä× ? ¸ÛóÛ¬ÛÜ¾Û�õ ¸Ûó−æùÌÛ�õÛé ¸ÛÁõ ¤æ×ø� õ¶ÛÛêμÛ ÅÛ”ÛÛé. (5) 
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Instructions : (1) All questions carry equal marks. 

 (2) Figures to the right indicate marks.  
 

1. (A) Give Schrödinger wave equation in polar form. Separate φ equation from it and 
obtain φ (φ) wave functions as its solution. (10) 

 (B) Show that, “degeneracy is a consequence of symmetry properties” in case of 
particle in a three dimensional box. (4) 

OR 

1. (A) For Ψ = C1φ1 + C2φ2 determinant (10) 
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   =  0,   prove it by variation method. 

 
 (B) Define Hermitian operator. Prove that the eigen values of Hermitian operator 

are real.  (4) 
 
 
2. (A) Explain bonding in H2 molecule on the basis of VB theory and obtain following 

relation. ΨVB = Ψ covalent +λΨ ionic. (7) 

 (B) Discuss three centered bond in B2H6. (7) 

OR 
2. (A) Discuss MO theory for bonding in case of BeCl2 & BCl3. (7)  

 (B) Discuss magnetic properties of [Ir(F)
6
]4 − and [V(CN)

6
]3 – complex ions. MO 

diagram is necessary. (7) 
 

3. (A) Write note on Labile and Inert complexes. (5) 

 (B) Explain trans effect with suitable example and give its applications. (5) 

 (C) Discuss cis effect with suitable examples. (4) 
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OR 

3. (A) Explain trans effect on the basis of π – bonding theory. (5) 

 (B) Write note on SN1CB – Mechanism. (5) 

 (C) Explain with suitable example inner sphere mechanism in Redox-reactions. (4) 
 

4. (A) Define Metal Carbonyl. Explain bonding in case of Fe2(CO)9 and Fe3(CO)12. (5) 

 (B) Write note on Magnetic susceptibility and Magnetic behaviour. (5) 

 (C) Discuss principles of Hard and Soft acids and bases. (4) 

OR 
4. (A) Write note on Carbonyl hydrides. (5) 

 (B) Explain the terms paramagnetism, ferromagnetism and antiferromagnetism. (4) 

 (C) Give short account on OMC of Aluminium and Magnesium. (5) 
 
 

5. (A) Give ingredients used to manufacture hard glass and flint glass. (3) 

 (B) Write note on hydrogen cell and hydrogen energy. (6) 

 (C) Discuss the damage in the layer of ‘O3’ due to plastic industry pollution. (5) 

OR 

5. (A) Write a note on “Annealing.” (3) 

 (B) Discuss an advantages and disadvantages of electric production from nuclear 
energy.  (6) 

 (C) What is air pollution ? Write a note on primary pollutants. (5) 

___________ 
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