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1. ANSWER ALL QUESTIONS Explain about Cancellation law in a ring R  

 Ð@þËÄ¶ý$Ð@þ¬ R ÌZ MösìýtÐóþ™èþ ¯éÅÄ¶ý$Ð@þ¬ è̄þ$ ÑÐ@þÇ…ç³#Ð@þ¬. 

2. Show that a field has no Zero divisors. 

 „óü{™èþÐ@þ¬ Ô¶ý*¯@þÅ¿êfMæü Ææÿíßý™èþÐ@þ$° è̂þ*ç³#Ð@þ¬. 

3. Show that every field is an integral domain.  

 {ç³† „óü{™èþÐ@þ¬ ç³NÆ>~…Mæü {ç³§óþÔ¶ýÐ@þ$° è̂þ*ç³#Ð@þ¬. 

4. Show that the homomorphic image of a Commutative ring is a Commutative ring. 

 JMæü Ñ°Ð@þ$Ä¶ý$ Ð@þËÄ¶ý*°Mìü çÜÐ@þ$Ææÿ*ç³™é {ç³†¼…ºÐ@þ¬, JMæü Ñ°Ð@þ$Ä¶ý$ Ð@þËÄ¶ý$Ð@þ$° è̂þ*ç³#Ð@þ¬. 

5. Define Linear Span. Prove that L(S) is a subspace of V(F). 

 º¬k Ñ™èþí³¢° °ÆæÿÓ_…_, çÜ¨Ô>…™èþÆ>â¶ý… V(F) Mæü$ L(S) JMæü E´ë…™èþÆ>â¶ý… A° °Ææÿ*í³… è̂þ…yìþ. 

6. Determine whether or not the following vectors form a basis of �� (1,1,2), (1,2,5), 

(5,3,4). 

 ��  ÌZ (1,1,2), (1,2,5), (5,3,4) çÜ¨Ô¶ýË$ B«§éÆ>°² HÆæÿµÆæÿ è̂þ$¯ø Ìôý§ø Mæü @̄þ$MøP…yìþ. 

7. Derive Rank and Nullity of T 

 ç³ÇÐ@þÆæÿ¢̄ é Møsìý Ð@þ$ÇÄ¶ý¬ ç³ÇÐ@þÆæÿ¢̄ é Ô¶ý*¯@þÅ™èþ T ¯@þ$ °ÆæÿÓ_… è̂þ…yìþ. 

8. Prove that the two matrices � and ����� have the same characteristic roots. 

 Æðÿ…yæþ$ Ð@þ*{†Mæü �, ����� Ë$ JMóü Ìê„ìü×ìýMæü Ð@þÊÌêË¯@þ$ MæüÍW E…sêÄ¶ý$° è̂þ*ç³…yìþ. 
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1. (a) (i) Show that a finite integral domain is a field. 

  (ii)   Show that the intersection of two sub-rings of a ring R is a sub-ring of R. 

  (i) ç³ÇÑ$™èþ ç³NÆ>~…Mæü {ç³§óþÔ¶ýÐ@þ¬, JMæü „óü{™èþÐ@þ$Væü$ @̄þ° è̂þ*ç³#Ð@þ¬. 
  (ii) Ð@þËÄ¶ý$Ð@þ¬ R Mìü Æðÿ…yæþ$ Eç³Ð@þËÄ¶ý*Ë bóþ§æþ @̄þÐ@þ¬ R Mìü Eç³Ð@þËÄ¶ý$Ð@þ$Væü$¯@þ$ @̄þ° è̂þ*ç³#Ð@þ¬. 

   

 (b) (i) Define Kernal of a homomorphism on rings. 

  (ii) If R is a commutative ring with unit element and M is an ideal of R, 

then M is a maximal ideal of R iff R/M is a field. 

  (i) Ð@þËÄ¶ý$çÜÐ@þ$Ææÿ*ç³™èþ MðüÆæÿ²ÌŒý (A…™èþçÜ¦Ð@þ¬) @̄þ$ °ÆæÿÓ_… è̂þ$Ð@þ¬. 
  (ii) Ä¶ýÊ°sŒý Ð@þÊËMæüÐ@þ¬ MæüÍYÄ¶ý¬…yìþ Ñ°Ð@þ$Ä¶ý$ Ð@þËÄ¶ý$Ð@þ¬ R Ð@þ$ÇÄ¶ý¬ M IyìþÄ¶ý$ÌŒý R Mìü 
M A«̈ Mæü™èþÐ@þ$      

2. (a) (i) Prove that a set of vectors which contains the zero vector � is linearly 

dependent. 

  (ii) Prove that a system consisting of a single non-zero vector is always 

linearly independent. 

  (i) Ô¶ý* @̄þÅçÜ¨Ô¶ý � Ð@þÊËMæüÐ@þ¬V> MæüÍW @̄þ {ç³† çÜ¨Ô> çÜÑ$† º¬kç³Æ>«© @̄þÐèþ$° è̂þ*ç³…yìþ. 
  (ii) JMóü JMæü Ô¶ý* ó̄þÅ™èþÆæÿ çÜ¨Ô¶ý Ææÿ$kÝëÓ™èþ…{™èþÅ çÜÑ$†° HÆæÿµÆæÿ$ è̂þ$¯@þ° è̂þ*ç³…yìþ. 

   

 (b) If w be a subspace of finite dimensional vector space V(F), then prove that 

dim �

�� = dim � − dim � 

      ç³ÇÑ$† ç³ÇÐ@þ*×ý çÜ¨Ô>…™èþÆ>âê°Mìü V(F) E´ë…™èþÆ>â¶ýÐ@þ¬ AÆÿ¬™óþ dim � 

�� = dim � − dim �   

  A° è̂þ*ç³…yìþ. 

  



  

   

   

 

3. (a) (i) Find the characteristic equation of the matrix � = � 2 −1 1−1 2 −11 −1 2 � and 

verify that it is satisfied by A. 

  (ii) Find ��� if � = �3 1 12 4 21 1 3� 

  (i) � = � 2 −1 1−1 2 −11 −1 2 �  Ð@þ*{†Mæü Äñý¬MæüP Ìê„æü×ìýMæü çÜÒ$MæüÆæÿ×ýÐ@þ¬ @̄þ$ Mæü @̄þ$MøP…yìþ. D 

Ìê„æü×ìýMæü  çÜÒ$MæüÆæÿ×ýÐ@þ¬ A çÜ…™èþ–í³¢ ç³Ææÿ$çÜ$¢…§æþ° è̂þ*ç³…yìþ.  

  (ii) � = �3 1 12 4 21 1 3�  AÆÿ¬™óþ ���   ° Mæü @̄þ$MøP…yìþ. 

   

 (b) (i) Find the rank of the matrix � = �1 3 2 12 4 5 34 6 6 12� 
  (ii) State and prove Cayley-Hamilton theorem. 

  (i) � = �1 3 2 12 4 5 34 6 6 12�   Ð@þ*{†Mæü Äñý¬MæüP Møsìý° Mæü @̄þ$MøPyìþ. 

  (ii) MðüÎ & õßýÑ$Ët̄ Œþ íÜ§é®…™èþÐ@þ¬ @̄þ$ {ç³Ð@þ_…_ °Ææÿ*í³… è̂þ…yìþ. 

4. (a) (i) State and prove Cauchy-Schwarz's inequality theorem. 

  (ii) If � = {�2,1,3�, �1,2,3�, �1,1,1�} is a basis of ��, construct an orthogonal 

basis. 

  (i) MöíÙ & ÚëÓÆŠÿj AçÜÐ@þ* @̄þ™èþ íÜ§é®…™èþÐ@þ¬ @̄þ$ {ÐéíÜ °Ææÿ*í³… è̂þ$Ð@þ¬. 
  (ii) �� @̄þMæü$ � = {�2,1,3�, �1,2,3�, �1,1,1�} JMæü B«§éÆæÿÐ@þ$Æÿ¬™óþ JMæü Ë…»êÀË…º B«§éÆ>°² 
°ÇÃ… è̂þ…yìþ. 

   

 (b) (i) State and prove Bessel's Inequality. 

  (ii) Find a unit vector orthogonal to (4,2,3) in R3 interval. 

  (i) »ñýçÜÞÌŒýÞ AçÜÐ@þ*¯@þ™èþ @̄þ$ {ÐéíÜ °Ææÿ*í³… è̂þ$Ð@þ¬. 
  (ii) R3 A…™èþÆ>â¶ý…ÌZ (4,2,3) çÜ¨Ô¶ýMæü$ Ë…º…V> E…yóþ Ä¶ýÊ°sŒý çÜ¨Ô¶ý @̄þ$ Mæü @̄þ$MøP…yìþ. 

———————— 
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1. Construct finite forward difference table for the function � = ��. 

 � = ��  {ç³Ðóþ$Ä¶ý*°Mìü ç³ÇÑ$™èþ ç³#ÆøVæüÐ@þ$ @̄þ Ð@þÅ™éÅçÜ ç³sìýtMæü @̄þ$ °ÇÃ… è̂þ…yìþ.  

2. (a) Define averaging operator �. 

 (b) Define Shift operator. 

 (a) Averaging Operator � ¯@þ$ °ÆæÿÓ_… è̂þ…yìþ. 
 (b) Shift operator @̄þ$ °ÆæÿÓ_… è̂þ…yìþ. 

3. Evaluate (a) ∆� sin(�� + �) (b) ∆(�����) 

 (a) ∆� sin(�� + �) (b) ∆(�����) Ë ÑË$Ð@þË @̄þ$ Mæü @̄þ$MøP…yìþ. 

4. Find the missing term in the following data 

x 0 1 2 3 4 

y 1 3 9 - 81 

 D“Mìü…¨ ç³sìýtMæüÌZ° ÌZí³…_ @̄þ RêäË @̄þ$ Mæü @̄þ$MøP…yìþ. 
x 0 1 2 3 4 

y 1 3 9 - 81 

5. Explain Iteration method 

 C{sìýçÙ¯Œþ ç³§æþ®†° ÑÐ@þÇ… è̂þ…yìþ. 
6. Write Evertt's formula 

 GÐ@þÆŠÿtÞ çÜ*{™é°² {ÐéÄ¶ý$…yìþ. 
 
7. Explain simpson's ⅜th rule 

 íÜ…ç³Þ Œ̄þÞ ⅜th rule ¯@þ$ ÑÐ@þÇ…_…yìþ. 

8. Explain Matrix inverse method. 

 Ð@þ*{†M> ÑÌZÐ@þ$ ç³§æþ®†° ÑÐ@þÇ… è̂þ…yìþ. 
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1.  (a) (i) State and prove Newton's Forward interpolation formula. 

  (ii) If �� = 1, �� = 0, �� = 5, �� = 22, �� = 57. Find ��. . 

  (i) @̄þ*r Œ̄þÞ ç³#ÆøVæüÐ@þ$ @̄þ A…™èþÆóÿÓÔ¶ý @̄þ çÜ*{™é°² {ç³Ð@þ_…_ °Ææÿ*í³… è̂þ…yìþ. 
  (ii) �� = 1, �� = 0, �� = 5, �� = 22, �� = 57 AÆÿ¬™óþ ��.  ÑË$Ð@þ @̄þ$ Mæü @̄þ$MøP…yìþ. 

   

 (b) (i) State and prove Lagranses interpolation formula. 

  (ii) Using divided difference table, find !(�), which takes the values 1, 4, 
40, 85 at � = 0, 1, 3, 4. 

 (i) Ìñý“V>…gŒý A…™èþÆóÿÓÔ¶ý @̄þ çÜ*{™é°² {ç³Ð@þ_…_ °Ææÿ*í³… è̂þ…yìþ. 
 (ii) � = 0, 1, 3, 4  Ð@þ§æþª !(�) = 1, 4, 40, 85 AÆÿ¬™óþ Ñ¿êh™èþ Ð@þÅ™éÅçÜ (difference) ç³sìýtMæü 
§éÓÆ>  !(�), @̄þ$ Mæü @̄þ$MøP…yìþ. 

2. (a) State and prove Gauss Forward Interpolation formula. 

  Vú‹Ü ç³#ÆøVæüÐ@þ$ @̄þ A…™èþÆóÿÓÔ¶ý¯@þ çÜ*{™é°² {ç³Ð@þ_…_ °Ææÿ*í³… è̂þ…yìþ. 

   

 (b) (i) Use stirling formula to find ��, given �� = 5225, �% = 4316, ��� = 3256, 
��� = 1926, ��� = 306. 

  (ii) Find the value of �� , using Bessle's formula if ��� = 2854, ��� = 3162,
��( = 3544, ��� = 3992. 

  (i) �� = 5225, �% = 4316, ��� = 3256, ��� = 1926, ��� = 306 AÆÿ¬ @̄þç³šyæþ$ 
òÜtÇÏ…VŠü çÜ*{™é°²      
  (ii) ��� = 2854, ��� = 3162, ��( = 3544, ��� = 3992  AÆÿ¬™óþ »ñýòÜÌŒýÞ çÜ*{™é°² 
Eç³Äñý*W…_ ��  ÑË$Ð@þ @̄þ$ Mæü @̄þ$MøP…yìþ. 
  
 
 
 



  

   

  

 

 

3. (a) Using Romberg's integration, Calculate )
�

*+, �
-�

½
�  correct to 4 decimal places. 

  Æ>…ºÆŠÿY çÜÐ@þ*MæüË°  ) �

*+, �
-�

½
�  ° 4 decimal Ýë¦̄ éËÌZ Calculate ó̂þÄ¶ý$…yìþ. 

   

 (b) Evaluate ) √1 + ���
� -� using Simpson's ⅜th rule. 

  ) √1 + ���
� -� @̄þ$ íÜ…ç³Þ Œ̄þÞ  ⅜th rule §éÓÆ> Mæü @̄þ$MøP…yìþ. 

4. (a) (i) Find root of the equation �� − � − 1 = 0 by Bisection method. 

  (ii) Find a real root of � = �1� by iteration method. 

  (i) Bisection ç³§æþ®† §éÓÆ> �� − � − 1 = 0 çÜÒ$MæüÆæÿ×ýMæü$ JMæü ÐéçÜ¢Ð@þ Ð@þÆæÿY… Mæü @̄þ$MøP…yìþ. 
 (ii) C{sñýçÙ¯Œþ ç³§æþ®† §éÓÆ> � = �1� @̄þMæü$ JMæü ÐéçÜ¢Ð@  Ð@þÆ>Y°² Mæü @̄þ$Vö @̄þ$Ð@þ¬. 

   

 (b) Solve the following equations by Gauss-Sidel method. 

   10�� − 2�� − �� − �� = 3 

   −2�� + 10�� − �� − �� = 15 

   −�� − �� + 10�� − 2�� = 15 

   −�� − �� − 2�� + 10�� = −9. 

   (Correct to 3 decimal places). 

  D“Mìü…¨ çÜÒ$MæüÆæÿ×êË¯@þ$ Vú‹Ü & íÜyðþÌŒý ç³§æþ®† §éÓÆ> Ýë«̈ … è̂þ…yìþ. 

   10�� − 2�� − �� − �� = 3 

   −2�� + 10�� − �� − �� = 15 

   −�� − �� + 10�� − 2�� = 15 

   −�� − �� − 2�� + 10�� = −9. 

   (Correct to 3 decimal places). 

———————— 
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1. State Gauss law and apply it to find the electric field due to a uniformly charged sphere at a 
point (a) outside (b) on the surface and (c) inside the sphere. 

 V>Ï‹Ü°Ä¶ý$Ð@þ*°² ™ðþÍí³ §é°¯@þ$ç³Äñý*W…_ JMæü HMæüÈ† Ñ§æþ$Å§éÐóþÔ¶ý Vøâ¶ýÐ@þ¬ Äñý¬MæüP (a) AÐ@þ™èþÍ (b) Eç³Ç™èþË…Oò³ 
Ð@þ$ÇÄ¶ý¬ (c) Vøâ¶ý… ÌZç³Í ¼…§æþ$Ð@þ# Ð@þ§æþª Ñ§æþ$Å™Œþ „óü{™èþÐ@þ¬ @̄þ$ Mæü @̄þ$Vö @̄þ$Ð@þ¬. 

2. Describe attracted disc electrometer and explain its working. 

 BMæüÆæÿÛ×ý ç³ËMæü Ñ§æþ$Å™Œþ Ð@þ*ç³MæüÐ@þ¬ @̄þ$ Ð@þÇ~…_ A¨ ç³° ó̂þÄ¶ý¬ Ñ«§é @̄þÐ@þ¬ @̄þ$ ÑÐ@þÇ… è̂þ$Ð@þ¬. 

3. Describe the operation of a synchrocyclotron. Write its advantages and disadvantages. 

 íÜ…“MøOòÜMøÏ{sê Œ̄þ ç³° ó̂þÄ¶ý¬ Ñ«§é @̄þÐ@þ¬ @̄þ$ Ð@þÇ~…_ §é°Äñý¬MæüP {ç³Äñý*f @̄þÐ@þ¬Ë @̄þ$ Ð@þ$ÇÄ¶ý¬ §øçÙÐ@þ¬Ë @̄þ$ {ÐéÄ¶ý¬Ð@þ¬. 

4. Derive an expressions for the electric potential due to an electric dipole and hence derive for its 
electric field at a point. JMæü ¼…§æþ$Ð@þ# Ð@þ§æþª Ñ§æþ$Å™Œþ Oyðþ´ùÌŒý 
Äñý¬MæüP Ñ§æþ$Å™Œþ ´÷sñý°ÛÄ¶ý$ÌŒý¯@þ$ Ð@þ$ÇÄ¶ý¬ Ñ§æþ$Å™Œþ „óü{™èþ 
¡{Ð@þ™èþË¯@þ$ ™ðþË$ç³# çÜÐ@þ*çÜÐ@þ¬Ë¯@þ$ Æ>ºr$tÐ@þ¬. 

5. Derive equations for the growth and decay of current in C.R. Circuit. 

 C.R. Ð@þËÄ¶ý$…ÌZ Ñ§æþ$Å™Œþ {ç³ÐéçßýÐ@þ¬ Äñý¬MæüP Ð@þ– ®̈ Ð@þ$ÇÄ¶ý¬ „îü×ý™èþËMæü$ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë @̄þ$ Æ>ºr$tÐ@þ¬.  

6. State the Maxwell's equation in differential form and using them show that electromagnetic 
waves are transverse in nature. 

 Ð@þ*MŠüÞÐðþÌŒý çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë @̄þ$ AÐ@þMæüË @̄þ Ææÿ*ç³Ð@þ¬ÌZ ™ðþÍí³, Ðésìý @̄þ$ç³Äñý*W…_ Ñ§æþ$Å§æþÄ¶ý$ÝëP…™èþ ™èþÆæÿ…V>Ë$ †ÆæÿÅMŠü 
çÜÓ¿êÐ@þÐ@þ¬ @̄þ$ MæüÍW E¯é²Ä¶ý$° ™ðþË$ç³#Ð@þ¬. 

7. Describe the working of a full wave rectifier and find its efficiency. 

 çÜ…ç³NÆæÿ~ ™èþÆæÿ…Væü HMæü«̈ M>PÇ ç³° ó̂þÄ¶ý¬Ñ«§é @̄þÐ@þ¬ @̄þ$ Ð@þÇ~…_ §é° Äñý¬MæüP §æþ„æü™èþ @̄þ$ Mæü @̄þ$Vö¯@þ$Ð@þ¬. 

 

 

 

 



     

  

 

8. Explain the full adder operation and truth table with neat circuit diagram. 

 è̂þMæüPsìý Ð@þËÄ¶ý$ç³r çÜàÄ¶ý$Ð@þ¬™ø ç³NÆæÿ~çÜ…MæüË° ç³° ó̂þÄ¶ý¬ Ñ«§é @̄þÐ@þ¬ @̄þ$ ÑÐ@þÇ…_ §é° çÜ™èþÅç³sìýtMæü @̄þ$ {ÐéÄ¶ý¬Ð@þ¬. 

9. State and prove the boundary conditions at the dielectric surface. 

 Ñ§æþ$Å™Œþ Æø«§æþMæü Eç³Ç™èþË Ð@þ$«§æþÅVæüË çÜÇçßý§æþ$ª °Ä¶ý$Ð@þ*Ë @̄þ$ ™ðþÍí³ °Ææÿ*í³…ç³#Ð@þ¬. 

10. Derive Gauss' law in dielectrics 

 Ñ§æþ$Å™Œþ Æø«§æþM>ËÌZ V>‹Ü °Ä¶ý$Ð@þ*°² Æ>ºr$tÐ@þ¬. 

11. Write a short note an Hall effect 

 àÌŒý {ç³¿êÐ@þÐ@þ¬ Væü*Ça Ëçœ¬ sîýM> @̄þ$ {ÐéÄ¶ý¬Ð@þ¬. 
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1. Find the self inductance of a solenoid. 

 JMæü ÝùÌñý¯éÆÿ¬yŠþ Äñý¬MæüP çÜÓÄ¶ý$…{õ³Ææÿ×ý @̄þ$ Mæü @̄þ$Vö¯@þ$Ð@þ¬. 

2. Compare series and parallel LCR circuits. 

 LCR  “Ôóý×ìý Ð@þ$ÇÄ¶ý¬ çÜÐ@þ*…™èþÆæÿ Ð@þËÄ¶ý*Ë @̄þ$ ´ùË$aÐ@þ¬. 

3. State and prove poynting theorem. 

 ´ëÆÿ¬…sìý…VŠü  íÜ§é®…™èþÐ@þ¬ @̄þ$ ™ðþÍí³ °Ææÿ*í³… è̂þ$Ð@þ¬. 

4. Explain the working of a p-n junction diode. 

 p-n çÜ…«̈  þOyðþÄñý*yŠþ ç³° ó̂þÄ¶ý¬ Ñ«§é¯@þÐ@þ¬ @̄þ$ ÑÐ@þÇ… è̂þ$Ð@þ¬. 

5. State and De Morgan's theorems. 

 yìþ Ððþ*Æ>Ȳ Œþ íÜ§é®…™èþÐ@þ¬¯@þ$ ™ðþÍí³ °Ææÿ*í³… è̂þ$Ð@þ¬. 

6. Dielectric constant of a medium is 7 Find out its permittivity and susceptibility. 

 Ä¶ý* @̄þMæü… Ñ§æþ$Å™Œþ Æø«§æþMæü íÜ¦Æ>…Mæü… 7 AÆÿ¬ @̄þ^ø §é° ò³ÇÃsìýÑsîý Ð@þ$ÇÄ¶ý¬ çÜòÜí³t¼ÍsîýË¯@þ$ Mæü¯@þ$Vö @̄þ$Ð@þ¬. 

7. An infinitely long conductor carries a current of 20mA. Find the magnetic field at a point 8cm 
away from it. 

 A @̄þ…™èþOÐðþ$ @̄þ ´÷yæþÐ@þ#VæüË JMæü ÐéçßýMæüç³# ¡Væü §éÓÆ> 20mA Ñ§æþ$Å™Œþ {ç³Ð@þíßý…_ @̄þç³#yæþ$, B ¡Væü ¯@þ$…yìþ 8cm Ë §æþ*Ææÿ…ÌZ 
AÄ¶ý$ÝëP…™èþ „óü{™é°² Mæü @̄þ$Vö¯@þ$Ð@þ¬. 

 

 

 

 

 



     

  

 

8. The current through an self inductance of 400mH is increased from 0 to 4A in 0.01 sec. 
Calculate the induced emf in the self inductance. 

 400mH çÜÓÄ¶ý$…{õ³ÆæÿMæü™èþÓ… VæüË ¡Væü è̂þ$rtÌZ Ñ§æþ$Å™Œþ {ç³Ðéçßý… 0.01sec ÌZ 0 ¯@þ$…yìþ  4A ò³ÇW @̄þ^ø §é° Äñý¬MæüP 
çÜÓÄ¶ý$…{õ³ÆæÿMæü™èþÓç³# Ñ. è̂þ.º. @̄þ$ ÌñýMìüP… è̂þ$Ð@þ¬. 

9. Calculate the resonant frequency of an LCR series resonant curcuit with � = 10��, � = 1�	 
and 
 = 100Ω. 

 JMæü LCR “Ôóý×ìý A @̄þ$¯é§æþ Ð@þËÄ¶ý$…ÌZ � = 10��, � = 1�	 Ð@þ$ÇÄ¶ý¬ 
 = 100Ω AÆÿ¬ @̄þ^ø B Ð@þËÄ¶ý$… Äñý¬MæüP 
A @̄þ$¯é§æþ ´û @̄þ]ç³#¯éÅ°² Mæü @̄þ$Vö @̄þ$Ð@þ¬. 

10. In a transistor, base current and emitter current are 0.7mA and 9.2mA. Find the collector 
current, 
 & � of the transistor. 

 JMæü {sê°ÞçÜtÆŠÿÌZ »ôý‹Ü Ð@þ$ÇÄ¶ý¬ GÑ$rÆŠÿË Äñý¬MæüP Ñ§æþ$Å™Œþ {ç³ÐéàË$ 0.7mA Ð@þ$ÇÄ¶ý¬ 9.2mA AÆÿ¬ @̄þç³šyæþ$, B 
{sê°ÞçÜtÆŠÿ Äñý¬MæüP MæüÌñýMæütÆŠÿ Ñ§æþ$Å™Œþ {ç³ÐéçßýÐ@þ¬ @̄þ$,  
 & � Ë @̄þ$ Mæü @̄þ$Vö @̄þ$Ð@þ¬. 

11. Subtract �1010�� from �1111�� using 2's complement method. 

 2's  ç³NÆæÿMæüÐ@þ¬Ë ç³§æþ®† §éÓÆ> �1111�� @̄þ$…yìþ �1010�� @̄þ$ ¡íÜÐóþÄ¶ý¬Ð@þ¬. 

———————— 
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1. Explain the absorption spectra of X-rays and its characteristics. 

 X- MìüÆæÿ×ý ÔZçÙ×ý Ð@þÆæÿ~ç³rÐ@þ¬ @̄þ$ ÑÐ@þÇ…_ §é° AÀË„æü×ýÐ@þ¬Ë @̄þ$ {ÐéÄ¶ý¬Ð@þ¬. 

2. State Heisenberg's uncertainty principle and apply it to energy and time. 

 OòßýçÜ Œ̄þºÆŠÿY çÜ*{™é°² ™ðþÍí³, §é° @̄þ$ç³Äñý*W…_ Ô¶ýMìü¢ & M>ËÐ@þ¬Ë Äñý¬MæüP A°Õa™èþ™éÓ°² Mæü @̄þ$Vö @̄þ$Ð@þ¬. 

3. Give short account of nuclear properties. 

 Móü…{§æþMæüÐ@þ¬ Äñý¬MæüP «§æþÆ>ÃË @̄þ$ Mæü$Ïç³¢…V> ÑÐ@þÇ… è̂þ$Ð@þ¬. 

4. Briefly explain the types of bonding in crystals with examples. 

 çÜ¹sìýMæüÐ@þ¬ËÌZ° º…«§æþÐ@þ¬Ë ÆæÿM>Ë @̄þ$ Væü*Ça E§éçßýÆæÿ×ýÐ@þ¬Ë™ø ÑÐ@þÇ… è̂þ$Ð@þ¬. 

5. Describe the allowed energy levels in a molecule by quantum theory. 

 M>Ó…r… íÜ§é®…™èþÐ@þ¬ §éÓÆ> JMæü ç³ÆæÿÐ@þ*×ý$Ð@þ# Äñý¬MæüP A @̄þ$Ð@þ$†… è̂þºyìþ @̄þ Ô¶ýMìü¢ Ýë¦Æÿ¬Ë @̄þ$ Væü*Ça 

Ð@þÇ~… è̂þ$Ð@þ¬. 

6. Give Gamow's explanation of � − decay. 

 � − „îü×ý™èþMæü$ çÜ…º…«̈ …_ V>Ððþ* ÑÐ@þÆæÿ×ý @̄þ$ CÐ@þ¬Ã. 

7. Apply Schrodinger's wave equation for a particle in a box. 

 JMæü õ³sìýMæüÌZ° Mæü×ýÐ@þ¬ @̄þMæü$ “ÔZyìþ…VŠü ™èþÆæÿ…Væü çÜÒ$MæüÆæÿ×ýÐ@þ¬ @̄þ$ E™éµ¨… è̂þ$Ð@þ¬.  

 

 

 



  

   

  

 

8. Explain super conductivity and zero resistance. 

 A†ÐéçßýMæü™èþÓÐ@þ¬ Ð@þ$ÇÄ¶ý¬ Ô¶ý* @̄þÅ Æø«§æþMæüÐ@þ¬ Væü*Ça ÑÐ@þÇ… è̂þ$Ð@þ¬. 

9. Explain selection rules. 

 G…í³Mæü °Ä¶ý$Ð@þ*Ë @̄þ$ Væü*Ça ÑÐ@þÇ… è̂þ$Ð@þ¬. 

10. Explain Raman effect. 

 £éÐ@þ$‹Ü çœÍ™é°² ÑÐ@þÇ… è̂þ$Ð@þ¬. 

11. What are the limitations of Bohr's theory. 

 »ZÆŠÿ íÜ§é®…™èþÐ@þ¬ Äñý¬MæüP AÐ@þ«§æþ$Ë @̄þ$ {ÐéÄ¶ý¬Ð@þ¬ 
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1.    State and explain Heisenberg's uncertainity principle. 

 OòßýçÜ Œ̄þºÆŠÿY A°Õa™èþ™èþÓ °Ä¶ý$Ð@þ*°² ™ðþÍí³ ÑÐ@þÇ… è̂þ$Ð@þ¬. 

2. Briefly explain the interaction between charged particles and matter. 

 {§æþÐ@þÅÐ@þ¬ Ð@þ$ÇÄ¶ý¬ BÐóþÕ™èþ Mæü×ýÐ@þ¬Ë Ð@þ$«§æþÅ VæüË {ç³† è̂þÆæÿÅ Væü*Ça Mæü$Ïç³¢…V> ÑÐ@þÇ… è̂þ$Ð@þ¬. 

3. Explain binding energy with an example. 

 º…«§æþ¯@þÔ¶ýMìü¢ Væü*Ça E§éçßýÆæÿ×ý™ø ÑÐ@þÇ…ç³#Ð@þ¬. 

4. Write a short note on Miller indices. 

 Ñ$ËÏÆŠÿ çÜ*_MæüËOò³ Ëçœ¬ ÐéÅÝë°² {ÐéÄ¶ý¬Ð@þ¬. 

5. Explain the domain theory of  ferromagnetism. 

 òœ“Æø AÄ¶ý$ÝëP…™èþ™èþÓ yöÐóþ$Æÿ¬ Œ̄þ íÜ§é®…™é°² ÑÐ@þÇ… è̂þ$Ð@þ¬. 

6. A material was excited by a radiation of wavelength 4358Å. Raman line (stoke line) 

is observed at 4400Å. Calculate the Raman shift. 

 4358Å ™èþÆæÿ…VæüO§ðþÆæÿƒÅÐ@þ¬ VæüË ÑMìüÆæÿ×ýÐ@þ¬Ë™ø JMæü ç³§éÆ>®°² E™óþ¢fç³Ç_¯éÆæÿ$. 4400Å Ð@þ§æþª Æ>Ð@þ$ Œ̄þÆóÿQ 
(ÝùtMŠüÞÆóÿQ) HÆæÿµyìþ @̄þ^ø Æ>Ð@þ$ Œ̄þ ÑÝë¢́ ë°² ÌñýMìüP… è̂þ$Ð@þ¬. 

7. The work function of sodium is 2.3eV. Does sodium show photolectric effect for 

orange light with = 6800Å (ℎ = 6.625 × 10�����;  � = 3 × 10��/�). 

 ÝùyìþÄ¶ý$… ç³° {ç³Ðóþ$Ä¶ý$Ð@þ¬ 2.3eV. ™èþÆæÿ…VæüO§ðþÆæÿƒÅÐ@þ¬ � = 6800Å  MæüÍW @̄þ ¯éÇ…f Ð@þÆæÿ~Ð@þ¬ @̄þMæü$ ÝùyìþÄ¶ý$… 
M>…†  Ñ§æþ$Å™Œþ çœÍ™é°²  è̂þ*ç³VæüË§é? (ℎ = 6.625 × 10�����;  � = 3 × 10��/�) 
 

 



  

   

  

 

8. Calculate the De Broglie wavelength of � − particle accelerated through a 

potential difference of 4,000V. (ℎ = 6.625 × 10�����; �� = 1.6 × 10� !"#) 

 4,000V  Ô¶ýMæüÃ¿ôý§æþÐ@þ¬™ø ™èþÓÆæÿ×ý… ð̂þ…¨…_ @̄þ � − Mæü×ý… Äñý¬MæüP yîþ{»ZXÏ ™èþÆæÿ…VæüO§ðþÆ>ƒÅ°² ÌñýMìüP…ç³#Ð@þ¬. 
 (ℎ = 6.625 × 10�����; �� = 1.6 × 10� !"#) 

9. A nucleus breaks into a neutron proton and an electron. Calculate the mass defect 
in the reaction (�� = 1.6725 × 10� !"#  �% = 9 × 10��"#  �' = 1.6747 × 10� !"#). 

 JMæü Móü…{§æþMæü è̂þÆæÿÅÌZ @̄þ*Å{sê Œ̄þ, {´ùsê Œ̄þ, GË[M>t̄ ŒþV> Ñyìþ´ùÆÿ¬ @̄þç³šyæþ$ {§æþÐ@þÅÆ>ÕÌZç³Ð@þ¬ @̄þ$ 
ÌñýMìüP…ç³#Ð@þ¬. (�� = 1.6725 × 10� !"#  �% = 9 × 10��"#  �' = 1.6747 × 10� !"#) 

10. Calculate the interplanar spacing for a (1, 1,1 ) plane in a simple cubic lattice 

where lattice constant is 4 × 10�()�. 

 gêËMæü íÜ¦Æ>…MæüÐ@þ¬ 4 × 10�()�. MæüÍW¯@þ Ýë«§éÆæÿ×ý çœ$ @̄þ gêËMæü… Äñý¬MæüP (1, 1, 1)  ™èþËÐ@þ¬Ë Ð@þ$«§æþÅVæüË 
§æþ*ÆæÿÐ@þ¬¯@þ$  Mæü¯@þ$Vö @̄þ$Ð@þ¬. 

11. If one gram of uranium is completely converted into energy how many KWH 

energy is obtained. 

 JMæü “V>Ð@þ¬ Ä¶ý¬Æóÿ°Ä¶ý$… Væü¯@þ$Mæü ç³NÇ¢V> Ô¶ýMìü¢V> Ð@þ*Ça @̄þ^ø G°² MìüÌZÐésŒý Væü…rË Ô¶ýMìü¢ ËÀ… è̂þ$ @̄þ$? 

———————— 
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1. (a) What is crystal field theory? Discuss the splitting of d-orbitals in the case of 

octahedral complexes. 

  çÜ¹sìýMæü „óü{™èþ íÜ§é®…™èþÐèþ$$ è̄þ$ ™ðþË$ç³#Ðèþ$$. AçÙt çœËMæü çÜÐóþ$Ãâæý è̄þÐèþ$$ËÌZ d&Mæü„æüÄæý$ Ñ¿æýf è̄þ 

^èþÇa…ç³#Ðèþ$$.  

 (b) Explain the mechanism of SN2 reaction by taking any one in -organic 

reaction. 

  HÐóþ° JMæü MæüÆæÿ¾ ó̄þ™èþÆæÿ ^èþÆæÿÅ è̄þ$ SN2 ^èþÆ>Å Ñ«§é è̄þÐèþ$$ §éÓÆ> ÑÐèþÇ…ç³#Ðèþ$$. 

2. (a) Describe two methods for the preparation of Nitroalkanes and define 

tautomerism with two examples. 

  ð̄þO{sZ BÌôýP¯èþ$Ë ™èþÄæý*È° Æðÿ…yæþ$ ç³§æþ®™èþ$Ë §éÓÆ> ÑÐèþÇ…ç³#Ðèþ$$ Ðèþ$ÇÄæý$$ sêsê Ððþ$ÇfÐŒþ$ è̄þ$ 

°ÆæÿÓ_…_, Æðÿ…yæþ$ E§éçßýÆæÿ×ýË™ø ÑÐèþÇ…ç³#Ðèþ$$.  

 (b) Explain the structure and basicity of pyridine. Compare the aromaticity of 

pyridine with pyrrole. 

 í³Çyìþ Œ̄þ Äñý$$MæüP °Æ>Ã×ýÐèþ$$ è̄þ$ Ðèþ$ÇÄæý$$ BÐèþ$Ï çÜÓ¿êÐèþÐèþ$$ è̄þ$ ÑÐèþÇ…ç³#Ðèþ$$. í³Çyìþ Œ̄þ Äñý$$MæüP 

HÆøÐðþ$sìýíÜsìý° ò³OÆøÌŒýÌZ ´ùË$aÐèþ$$. 

3. (a) Derive an equation for Gibbs-Helmoltz. 

  W»ŒýÞ&òßýOÌZÃÌŒýt›j çÜÒ$MæüÆæÿ×ýÐèþ$$ è̄þ$ Æ>ºr$tÐèþ$$.  

 (b) Derive an equation for the rate constant of second order reaction. 

  ¨Ó¡Äæý$ {MæüÐèþ*…Mæü è̂þÆæÿÅ Æóÿr$ íÜ¦Æ>…MæüÐèþ$$ è̄þMæü$ çÜÒ$MæüÆæÿ×ýÐèþ$$ E™éµ¨… è̂þ$Ðèþ$$. 

 

 



   

  

 

4. (a) Write a note on the following : 

  (i) Ruff 's degradation 

  (ii) Mannose from glucose. 

  D {Mìü…¨ Ðésìýò³O Ëçœ$$sîýMæü {ÐéÄæý$$Ðèþ$$ : 

  (i) Ææÿ‹œÞ Ýë¦̄ èþ{¿æýçÙx™èþ  

  (ii) Væü*ÏMøgŒý ¯èþ$…yìþ Ðèþ*¯øgŒý.  

5. Define organo metallic compounds. Write any two examples. 

 MæüÆæÿ¾ è̄þ ÌZçßý çÜÐóþ$Ãâæý¯éË è̄þ$ °ÆæÿÓ_…_, Æðÿ…yæþ$ E§éçßýÆæÿ×ýÍÐèþ$$Ã. 

6. Write the applications of HSAB. 

 HSAB Äñý$$MæüP A è̄þ$ÐèþÆæÿ¢̄ éË è̄þ$ {ÐéÄæý$$Ðèþ$$. 

7. How isocyanides are prepared from alkylhalides? 

 BÌñýOPÌŒýàÌñýOyŠþË è̄þ$…yìþ IÝùçÜÄæý$ ð̄þOyŠþË ™èþÄæý*È ™ðþË$ç³#Ðèþ$$. 

8. Define and explain chemical shift. 

 MðüÑ$MæüÌŒý íÙ‹Ùt̄ èþ$ °ÆæÿÓ_…_ ÑÐèþÇ…ç³#Ðèþ$$. 



   

  

 

 (DSCHE 31) 
ASSIGNMENT-2 

B.Sc. DEGREE EXAMINATION, DECEMBER 2020 

Third Year  

Chemistry  

Paper III — INORGANIC, ORGANIC AND PHY-CHEMISTRY 

 
MAXIMUM MARKS : 30 

ANSWER ALL QUESTIONS 

1. Define and explain quantum efficiency. 

 M>Ó…rÐŒþ$ §æþ„æü™èþ è̄þ$ °ÆæÿÓ_…_ ÑÐèþÇ…ç³#Ðèþ$$. 

2. Write any two important functions of +Na  and +K  ions. 

 
+Na  Ðèþ$ÇÄæý$$ +K  Äñý$$MæüP Æðÿ…yæþ$ Ðèþ$$QÅ Ñ«§æþ$Ë è̄þ$ ™ðþË$ç³#Ðèþ$$. 

3. What is Zmitter ion? Explain its acidic and Basic nature. 

 hÓrtÆŠÿ AÄæý* Œ̄þ A…sôý HÑ$sìý? §é° Äñý$$MæüP BÐèþ$Ï çÜÓ¿êÐèþ… è̄þ$ Ðèþ$ÇÄæý$$ „>Ææÿ çÜÓ¿êÐèþ… è̄þ$ ÑÐèþÇ…ç³#Ðèþ$$. 

4. Write notes on Joule-Thomson effect. 

 goÌŒý&£éÐèþ$Þ Œ̄þ çœÍ™èþÐèþ$$ Væü*Ça ÐéÅQÅ {ÐéÄæý$$Ðèþ$$. 

5. Explain the factors affecting stability of complexes. 

 çÜ…ÕÏçÙt çÜÐóþ$Ãâæý è̄þÐèþ$$Ë íÜ¦Ææÿ™èþÓÐèþ$$ è̄þ$ {ç³¿êÑ™èþÐèþ$$ ó̂þÄæý$$ A…ÔèýÐèþ$$Ë è̄þ$ ÑÐèþÇ…ç³#Ðèþ$$. 

6. What are essential and non-essential amino acids? 

 A™èþÅÐèþçÜÆæÿ GÑ$¯ø BÐèþ*ÏË$, A™èþÅÐèþçÜÆæÿ… M>° GÑ$¯ø BÐèþ*ÏË$ A è̄þV> ó̄þÑ$? 

7. Distinguish between order and molecularity. 

 {MæüÐèþ*…MæüÐèþ$$ Ðèþ$ÇÄæý$$ A×ý$Mæü™èþË Ðèþ$«§æþÅ ™óþyéË è̄þ$ {ÐéÄæý$$Ðèþ$$. 

8. Derive the relationship between pC and vC . 

 pC Ðèþ$ÇÄæý$$ vC  Ë Ðèþ$«§æþÅ çÜ…º…«§æþÐèþ$$ è̄þ$ Æ>ºr$tÐèþ$$. 

–––––––––––––––– 



 

  

 

    (DSCHE 32) 

ASSIGNMENT-1 

B.Sc. DEGREE EXAMINATION, DECEMBER 2020 

Third Year 

Chemistry  

Paper IV — DRUGS AND POLYMER CHEMISTRY  

MAXIMUM MARKS : 30 

ANSWER ALL QUESTIONS 

 

1. (a) Define Drug according to W.H.O. and explain different types of diseases and 

drugs based on chemotherapy. 

  W.H.O. {ç³M>ÆæÿÐèþ$$ LçÙ«§é°² °ÆæÿÓ_… è̂þ…yìþ. Ðèþ$ÇÄæý$$ ÑÑ«§æþ ÆæÿM>Ë ÐéÅ«§æþ$Ë$ Ðésìý °ÐéÆæÿ×ý 

LçÙ§éË è̄þ$ ÆæÿÝëÄæý$ è̄þ _Mìü™éÞç³Ææÿ…V> ÑÐèþÇ… è̂þ…yìþ.  
 (b) What are harmones? Explain different types of harmones and their functions 

in the body. 

  àÆøÃ è̄þ$Ë$ A è̄þV> ¯óþÑ$? Ðèþ* è̄þÐèþ Ô>ÈÆæÿ…ÌZ ÑÑ«§æþ ÆæÿM>Ë àÆøÃ è̄þ$Ë Ñ«§æþ$Ë è̄þ$ ÑÐèþÇ…^èþ…yìþ.  

2. (a) Define Sulpha drugs. Write preparation, mode of action and uses of any two 

sulpha  

drugs.  

  çÜÌê¹ LçÙ«§éË¯èþ$ °ÆæÿÓ_… è̂þ…yìþ. HÐðþŌ é Æðÿ…yæþ$ çÜÌê¹ LçÙ«§éË ™èþÄæý*È, ç³° ó̂þÄæý$$ Ñ«§é è̄þ… 

Ðèþ$ÇÄæý$$ Eç³Äñý*V>Ë è̄þ$ {ÐéÄæý$…yìþ.  
 (b) What are fat soluble vitamins and fat insoluble vitamins. Write their 

structure, sources and deficiency of vitamins. 

  {MöÐèþ#ÓÌZ MæüÇVóü ÑrÑ$ è̄þ$Ë$ Ðèþ$ÇÄæý$$ {MöÐèþ#ÓÌZ MæüÆæÿVæü° ÑrÑ$ è̄þ$Ë$ A¯èþV> ó̄þÑ$? Ðésìý 

°Æ>Ã×ýÐèþ$$, Ðèþ¯èþÆæÿ$Ë$ Ðèþ$ÇÄæý$$ Ðésìý ÐèþË è̄þ MæüÍVóü ÌZàË è̄þ$ ™ðþËç³…yìþ. 
3.  (a) Discuss the classification of polymers with suitable examples. 

  ´ëÍÐèþ$Ææÿ$Ë ÐèþÈYMæüÆæÿ×ý è̄þ$ ™èþW è̄þ E§éçßýÆæÿ×ýË™ø è̂þÇa… è̂þ…yìþ.  
 (b) Explain different types of polymerisations. 

  ÑÑ«§æþ ÆæÿM>Ë ´ëÍÐðþ$ÈMæüÆæÿ×ýË¯èþ$ ÑÐèþÇ… è̂þ…yìþ. 

 

 

 

 

 
 

 



  

   

  

 

 

4 (a) Explain about different types of co-ordination polymers.  

  ÑÑ«§æþ ÆæÿM>Ë çÜÐèþ$ è̄þÓÄæý$ ´ëÍÐèþ$Ææÿ$Ë Væü$Ç…_ ÑÐèþÇ… è̂þ…yìþ. 
  

 (b) Write preparation and uses of following polymers : 

  {Mìü…¨ ´ëÍÐèþ$Ææÿ$Ë ™èþÄæý*È Ðèþ$ÇÄæý$$ Eç³Äñý*V>Ë è̄þ$ {ÐéÄæý$…yìþ : 
  (i) Poly vinyl chloride 

   ´ëÍ Ñ ð̄þOÌŒý MøÏÆðÿOyŠþ 
  (ii) Silicon resins 

   íÜÍM> Œ̄þ Æðÿh Œ̄þË$ 
  (iii) Urea-formaldehyde resin. 

   Äæý$*ÇÄæý*&´ëÆ>ÃÍzòßýOyŠþ Æðÿh Œ̄þ.  

5 Write structure and uses of aspirin. 

 B{íÜµ¯Œþ Äñý$$MæüP °Æ>Ã×ýÐèþ$$ Ðèþ$ÇÄæý$$ Eç³Äñý*V>Ë è̄þ$ ™ðþËç³…yìþ. 
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1 Write preparation and uses of diazo chloro epoxide. 

 yðþOGgZ MøÏÆø C´ëMðüOÞyŠþ Äñý$$MæüP ™èþÄæý*È Ðèþ$ÇÄæý$$ Eç³Äñý*V>Ë è̄þ$ {ÐéÄæý$…yìþ. 
2 Write short note on anaesthetics. 

 Ðèþ$™èþ$¢ Ðèþ$…§æþ$Ë Væü$Ç…_ ÐéÅQÅ¯èþ$ {ÐéÄæý$…yìþ. 
3 Write structure and effect of chloroquin. 

 MøÏÆøMìüÓ¯Œþ Äñý$$MæüP °Æ>Ã×ýÐèþ$$ Ðèþ$ÇÄæý$$ {ç³¿êÐèþ… è̄þ$ {ÐéÄæý$…yìþ. 
4 Write the use of tolubutamide and performo hydrochoride drugs. 

 sZÌZº$ÅrÐðþ$OyŠþ Ðèþ$ÇÄæý$$ ò³ÆŠÿ¸ëÆøÃ òßýO{yøMøÏÆðÿOyŠþ LçÙ§éË Eç³Äñý*V>Ë è̄þ$ {ÐéÄæý$…yìþ. 
5 Write note on thyroid glands. 

 £ðþOÆ>Æÿ$$yŠþ {Væü…£æþ$Ë Væü$Ç…_ ÐéÅQÅ è̄þ$ {ÐéÄæý$…yìþ. 
6 Write the effect of crystallility on properties of polymers. 

 ´ëÍÐèþ$ÆŠÿ «§æþÆ>ÃËò³O çÜ¹sìýMæü ÝëÐèþ$Ææÿ¦Å {ç³¿êÐèþ…¯èþ$ ÑÐèþÇ… è̂þ…yìþ. 
7 Write note on inorganic polymers. 

 C¯éÆ>Y°MŠü ´ëÍÐèþ$Ææÿ$Ë Væü*Ça ÐéÅQÅ {ÐéÄæý$…yìþ. 
8 Discuss about electromeric fibre forming materials. 

 GË[MøtÐðþ$ÇMŠü òœOºÆæÿ$ HÆæÿµÆæÿ^óþ ç³§éÆ>¦Ë Væü$Ç…_ ^èþÇa…^èþ…yìþ. 
9 Write note on hydrolytic polymer degradation. 

 òßýO{yøÌñýOsìýMŠü ´ëÍÐèþ$ÆŠÿ A«§øMæüÆæÿ×ý… Væü$Ç…_ {ÐéÄæý$…yìþ. 
10 What are phosphorus based chain polymers? 

 ¸ëçÜµÆæÿ‹Ü B«§éÇ™èþ Ôèý–…QË ´ëÍÐèþ$Ææÿ$Ë Væü$Ç…_ {ÐéÄæý$…yìþ. 
11 Write note on emulsion polymerisation technique. 

 GÐèþ$ËÛ̄ Œþ ´ëÍÐðþ$ÈMæüÆæÿ×ý ç³§æþ®† Væü$Ç…_ {ÐéÄæý$…yìþ. 
–––––––––––––––– 


