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SECTION - A 

  Answer any two of the following questions in six lines. (2 × 13 = 26) 
        

Q1) Explain in detail about Paleolithic age? 
 õ³ÍÄñý*Í¤MŠü Ä¶ý¬Væü… Væü*Ça ÑÐ@þÇ… è̂þ…yìþ. 
   

Q2)  Describe Babylonian numerical system. 
 »ê¼ÌZ°Ä¶ý$¯Œþ ÐéçÜ$Ë Ýë…RêÅ Ñ«§é¯@þÐ@þ¬¯@þ$ ÑÐ@þÇ… è̂þ…yìþ. 
   

Q3)  Write the importance of Vitamins. 
 ÑrÑ$¯@þÏ Äñý¬MæüP {́ ëÐ@þ¬QÅ™èþ¯@þ$ {ÐéÄ¶ý$…yìþ. 
   

Q4) Give an account on the invention of wheel. 
 è̂þ{MæüÐ@þ¬ Äñý¬MæüP BÑçÙPÆæÿ×ý… Væü*Ça ™ðþËç³…yìþ. 
   

Q5) Give an account on the artificial insemination. 
 Mæü–{†Ð@þ$ VæüÆ>Â«§éÆæÿ×ý Væü*Ça ÑÐ@þÇ… è̂þ…yìþ. 
   

Q6) Explain about biological killers. 
 iÐ@þ MìüËÏÆŠÿË Væü*Ça ÑÐ@þÇ… è̂þ…yìþ. 
 
 
  

     SECTION – B 

    Answer any three of the following questions. (3 × 4 = 12) 

 

Q7)  a) Gizah Pyramid   
   Xgê í³ÆæÿÑ$yŠþ 
  b) Stone Age  
   Æ>† Ä¶ý¬Væü… 
  c) X-Rays   
   GMŠüÞÆóÿË$ 



   

 
  d) Steam Engine   
   ïÜtÐŒþ$ C…f¯Œþ 
  e) Fertilizers  
   GÆæÿ$Ð@þ#Ë$ 
  f) Solar Energy  
   ÝûÆæÿÔ¶ýMìü¢ 
  g) Biogas   
   ºÄñý*V>Å‹Ü 
  h) Television  
   sñýÍÑf Œ̄þ 

i) Social Justice  
   ÝëÐ@þ*hMæü ¯éÅÄ¶ý$… 
 
     SECTION – C 

     Answer all questions. (3 × 4 = 12) 

 

Q8)  Fill in the blanks : 
  a) Who invented Streptomycin ___________________________ 
   {õÜt́ ùtOÐðþ$íÜ¯Œþ GÐ@þÆæÿ$ Mæü¯@þ$Vö¯é²Ææÿ$ ____________________________ 
  b) Radium Therapy is for _______________________________ 
   ÆóÿyìþÄ¶ý$… £ðþÆæÿí³ §óþ°MöÆæÿMæü$ ________________________________ 
  c) RADAR full form _____________________________________ 
   ÆóÿyéÆŠÿ° °ÆæÿÓ_… è̂þ$Ð@þ¬ _________________________________ 
  d) Function of Cortisones _______________________________ 
   M>ÇtÝù Œ̄þÞ Äñý¬MæüP Ñ«̈  ___________________________________ 

 
Q9)  Choose the correct answer. 
  a) Quine is for 
   i) Filaria  ii) Malaria  
   iii) Fever  iv) Cold and cough 
   MìüÓŌ ðþ¯Œþ §óþ°MöÆæÿMæü$ 

i) OòœÌôýÇÄ¶ý*  ii) Ð@þ$ÌôýÇÄ¶ý* 
   iii) fÓÆæÿ…  iv) fË$º$ Ð@þ$ÇÄ¶ý¬ §æþVæü$Y  
 
 



   

  

  b) Penicillin  
   i)  Fertilizer  ii)  Hormone  
   iii) Vitamin  iv) Antibiotic 
   ò³°ÞÍ¯Œþ 

i) òòœÇtOÌñýfÆŠÿ  ii) àÆøÃ¯Œþ  
iii) ÑrÑ$¯Œþ  iv) Ä¶ý*…sîýºÄñý*sìýMŠü 

  

  c) Geothermal energy 
   i)  Conventional energy ii) Non-conventional energy  

iii) Chemical energy iv) Atomic energy 
   ¿¶ý* EçÙ~Ô¶ýMìü¢ 
   i) çÜ…{ç³§éÄ¶ý$ Ô¶ýMìü¢ Ð@þ¯@þÆæÿ$ ii) çÜ…{ç³§éÄôý$™èþÆæÿ Ô¶ýMìü¢ Ð@þ¯@þÆæÿ$  

iii) ÆæÿÝëÄ¶ý$°Mæü Ô¶ýMìü¢ iv) AsêÑ$MŠü Ô¶ýMìü¢ 
  

  d) Diabetes can be treated with 
   i) Bile Juice  ii) Vitamins  
   iii) Amino acids iv) Insulin 
   yæþÄ¶ý*»ñýsìý‹Ü §óþ°™ø {sîýsŒýÐðþ$…sŒý ó̂þÄ¶ý$Ð@þ è̂þ$a. 

i) O»ñýÌŒý gêÅ‹Ü   ii) ÑrÑ$¯@þ$Ï  

iii) AOÐðþ$¯ø BÐ@þ*ÏË$  iv) C¯@þ$ÞÍ¯Œþ 
 

Q10) Match the following. 

  a) H2SO4 Algal blooming 

  b) Vitamin - C Communication 

  c) Eutrophication Scurvey 

  d) Radio Acid rains 

  a) H2SO4 BËYÌŒý º*ÏÑ$…VŠü 

  b) ÑrÑ$¯Œþ - C  çÜÐ@þ*^éÆæÿ çÜ…Ð@þçßý¯@þ… 

  c) Ä¶ýÊsZíœMóüçÙ¯Œþ çÜPÈÓ 

  d) ÆóÿyìþÄñý* BÐ@þ$Ï Ð@þÆ>ÛË$ 
 

���� 
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     SECTION - A  

     Answer all questions. (8 × 3 = 24) 

Each question carries 3 marks. 
        

Q1) Prove that x2 + x + 2 is irreducible over Z3. 
 Z3 Oò³ x2 + x + 2 A„îü×ýÐ@þ¬ A° è̂þ*ç³…yìþ. 
    

Q2)  If R is a ring and 0, a, b ∈R then prove that 
 0, a, b ∈R , R Ð@þËÄ¶ý$… AÆÿ¬™óþ “Mìü…¨Ñ °Ææÿ*í³… è̂þ…yìþ 

a) 0a = a0= 0 
 b) a(–b ) = (–a)b = –(ab) 
 

Q3) Show that a division ring has no zero divisors.   
 Ñ¿êVæü Ð@þËÄ¶ý$…ÌZ Ô¶ý*¯@þÅ ¿êfM>Ë$ ÌôýÐ@þ# A° è̂þ*ç³…yìþ. 
 
Q4) Prove that every field is an integral domain. 
 {ç³†„óü{™èþÐ@þ¬ JMæü ç³NÆ>~…Mæü {ç³§óþÔ¶ý… A° °Ææÿ*í³… è̂þ$Ð@þ¬. 
 

Q5)  Show that the matrix A is non-derogatory.   
 Ð@þ*{†Mæü A  Aïßý¯@þ Ð@þ*{†Mæü A° ^èþ*ç³…yìþ. 

  
1 2 3

A 2 3 4

3 4 5

 
 =  
  

 

   

Q6)  Show that the intersection of two ideals of a ring R is an ideal of R. 
 R Ð@þËÄ¶ý$… Äñý¬MæüP Æðÿ…yæþ$ IyìþÄ¶ý$ÌŒýÞ bóþ§æþ¯@þ… R Ð@þËÄ¶ý*°Mìü IyìþÄ¶ý$ÌŒý AÐ@þ#™èþ$…§æþ° è̂þ*ç³…yìþ. 
 
Q7)  Prove that the two matrices A and C-1AC have the same characteristic roots. 
 Ð@þ*{†Mæü A,  C-1AC Ë$ JMóü Ìê„ìü×ìýMæü Ð@þÊÌêË¯@þ$ MæüÍW E…sêÄ¶ý$° è̂þ*ç³…yìþ. 
 



   

 
Q8)  Show that vectors (1,2,1), (2,1,0), (1,-1,2) form a basis of R3(R)?    

 R3(R) ¯@þMæü$ (1,2,1), (2,1,0), (1,-1,2) çÜ¨Ô¶ýË$ B«§éÆæÿÐ@þ¬ HÆæÿµÆæÿ è̂þ$¯@þ° è̂þ*ç³…yìþ. 
 

SECTION - B 

     Answer all questions. (4 × 11
1

2
= 46) 

Each question carries 11½ marks. 
 

Q9) a) i) Prove that a finite integral domain is a field. 
   ç³ÇÑ$™èþ ç³NÆ>~…Mæü {ç³§óþÔ¶ýÐ@þ¬, „óü{™èþ… AÐ@þ#™èþ$…§æþ° è̂þ*ç³…yìþ. 
  ii) Prove that the ring of integers is a principal ideal ring. 
   ç³NÆ>~…Mæü Ð@þËÄ¶ý$Ð@þ¬ {ç³«§é¯@þ IyìþÄ¶ý$ÌŒý Ð@þËÄ¶ý$Ð@þ$°  è̂þ*ç³…yìþ. 

OR 
 b) i) State and prove fundamental theorem of homomorphism of rings. 
   Ð@þËÄ¶ý$Ð@þ¬Ë çÜÐ@þ$Ææÿ*ç³™é Ð@þÊË íÜ§é®…™èþÐ@þ¬¯@þ$ {ç³Ð@þ_…_ °Ææÿ*í³… è̂þ$Ð@þ¬. 
 ii) Show that the intersection of an arbitrary family of ideals of a ring R is 

an ideal of R.  
   R çÐ@þËÄ¶ý$Ð@þ¬ÌZ Ä¶ý*§æþ–_eMæü…V> ¡çÜ$Mæü$¯@þ² IyìþÄ¶ý$ÌŒýË Mæü$r$…º… Äñý¬MæüP 

bóþ§æþ¯@þ…, R Mæü$ IyìþÄ¶ý$ÌŒý AÐ@þ#™èþ$…§æþ° ^èþ*ç³…yìþ. 
   

Q10) a)  Let W be a subspace of a finite dimensional vector space V(R) then, prove that  

  dim dim dim
V

V W
W

  = − 
 

 . 

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

dim dim dim
V

V W
W

  = − 
 

A° è̂þ*ç³…yìþ. 

OR 
 b) Let U(F) and V(F) be two vector spaces and T: U V→  be a linear 

transformation.  Let U be finite dimensional then show that 
  rank(T) + nullity (T) = dim U 
  U(F), V(F) Æðÿ…yæþ$ çÜ¨Ô>…™èþÆ>âêË$, T: U V→  JMæü º¬k ç³ÇÐ@þÆæÿ¢̄ @þ, U ç³ÇÑ$™èþ 

ç³ÇÐ@þ*×ê…™èþÆ>â¶ý… AÆÿ¬™óþ T ç³ÇÐ@þÆæÿ¢̄ é Møsìý + T ç³ÇÐ@þÆæÿ¢̄ é Ô¶ý*¯@þÅ™èþ = U 
ç³ÇÐ@þ*×ýÐ@þ¬ A° ^èþ*ç³…yìþ. 

 
 
 
 

    



   

Q11) a) i) Prove that the matrices 

10 6 3 0 6 16

A 26 16 8 and B 0 17 45

16 10 5 0 6 16

− − −   
   = − =   
   − − − −   

 are 

similar.  
   Oò³¯@þ ™ðþÍí³¯@þ Ð@þ*{†MæüË$ A, B çÜÆæÿ*´ëË° è̂þ*ç³…yìþ. 
  

  ii) Verify Cayley – Hamilton theorem for the matrix A and find A-1 where 
2 1 1

A 1 2 1

1 1 2

− 
 = − − 
 − 

. 

 
   Oò³ Ð@þ*{†Mæü Mæü$ MóüÎ & õßýÑ$Ët̄ Œþ íÜ§éª…™é°² çÜÇ ^èþ*íÜ A-1 ¯@þ$ Mæü¯@þ$MøP…yìþ. 

OR 
 b) i) Find the characteristic roots and the corresponding characteristic vectors 

of the matrix 

3 1 1

A 2 4 2

1 1 3

 
 = 
  

. 

   

3 1 1

A 2 4 2

1 1 3

 
 = 
  

 Ð@þ*{†Mæü Äñý¬MæüP Ìê„æü×ìýMæü Ð@þÊÌêË$ Ð@þ$ÇÄ¶ý¬ A¯@þ$Ææÿ*ç³ 

Ìê„æü×ìýMæü çÜ¨Ô¶ýË$ Mæü¯@þ$MøP…yìþ. 
  ii) State and prove Cayley-Hamilton theorem. 
   MóüÆÿ¬Î&õßýÑ$Ët̄ Œþ íÜ§é®…™èþÐ@þ¬¯@þ$ {ç³Ð@þ_…_ °Ææÿ*í³… è̂þ$Ð@þ¬. 
    

Q12) a) If ( ) ( ) ( ){ }2,1,3 , 1,2,3 , 1,1,1  is a basis of R3, construct an orthonormal basis.  

  R3¯@þMæü$ ( ) ( ) ( ){ }2,1,3 , 1,2,3 , 1,1,1  JMæü B«§éÆæÿÐ@þ$Æÿ¬™óþ JMæü Ë…»êÀË…º B«§éÆæÿ…¯@þ$ 
°ÇÃ… è̂þ…yìþ. 

OR 
 b) State and prove Bessel’s Inequality. Find a unit vector orthogonal to (4,2,3) in 

R3. 
  »ñýçÜÞÌŒýÞ AçÜÐ@þ*¯@þ™èþ¯@þ$ {ÐéíÜ °Ææÿ*í³… è̂þ$Ð@þ¬. R3 A…™èþÆ>â¶ý…ÌZ (4,2,3) çÜ¨Ô¶ýMæü$ 

Ë…º…V> E…yóþ Ä¶ýÊ°sŒý çÜ¨Ô¶ý¯@þ$ Mæü¯@þ$MøP…yìþ. 

���� 
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     SECTION - A  

                            Answer any two questions.      (2 × 7
1
/2 = 15) 

        

Q1) Find the potential at a point due to a charged spherical conductor. 
 VøâêM>Ææÿç³# Ñ§æþ$Å§éÐóþÕ™èþ ÐéçßýMæüÐ@þ¬ §éÓÆ> HÆæÿµyóþ ´÷sñý°ÛÄ¶ý$ÌŒý¯@þ$ H§óþ° ¼…§æþ$Ð@þ# Ð@þ§æþª 

Mæü¯@þ$Vö¯@þ$Ð@þ¬. 

 

Q2) State Gauss law and derive it dielectrics. 
 V>‹Ü °Ä¶ý$Ð@þ*°² ™ðþÍí³, Æø«§æþM>ËÌZ §é°° Æ>ºr$tÐ@þ¬. 
 

Q3) State Biot Savart’s law. Applying this law find the magnetic induction along the 
axis of a solenoid. 

 ºÄñý*sŒý çÜÐ@þÆŠÿt °Ä¶ý$Ð@þ*°² ™ðþË$ç³#Ð@þ¬. §é° ¯@þ$ç³Äñý*W…_ JMæü ÝëÍ¯éÆÿ¬yŠþ A„æüÐ@þ¬Oò³ 
AÄ¶ý$ÝëP…™èþ „óü {™é°² Mæü¯@þ$Vö¯@þ$Ð@þ¬. 

 

Q4) Describe the construction and working of Ballistic Galvano meter. 
 è̂þË§óþÓçÙx̄ @þ {́ ë„óüí³Mæü V>ËÓ±Ð@þ*ç³MæüÐ@þ¬ Äñý¬MæüP °Æ>Ã×ýÐ@þ¬ Ð@þ$ÇÄ¶ý¬ ç³°^óþÄ¶ý¬ Ñ«§é¯@þÐ@þ¬¯@þ$ 

Ð@þÇ~… è̂þ$Ð@þ¬. 
 
 

SECTION – B 

                              Answer any two questions.  (2 × 7
1
/2 = 15) 

        

Q5) Explain LCR series resonant circuit and Q factor? 



   

 LCR {Ôóý×ìý A¯@þ$¯é§æþ Ð@þËÄ¶ý*°² ÑÐ@þÇ… è̂þ$Ð@þ¬. Q M>ÆæÿMæüÐ@þ¬ A¯@þV> ¯óþÑ$? 

 

Q6) Using Maxwell’s electromagnetic wave equations find the velocity of em waves. 
 Ð@þ*MŠüÞÐðþÌŒý Ñ§æþ$Å§æþÄ¶ý$ÝëP…™èþ ™èþÆæÿ…Væü çÜÒ$MæüÆæÿ×êË¯@þ$ç³Äñý*W…_ Ñ§æþÅ§æþÄ¶ý$ÝëP…™èþ ™èþÆæÿ…V>Ë 

ÐóþV>°² Mæü¯@þ$Vö¯@þ$Ð@þ¬. 
 

Q7) What is transistor? Explain the operation of NPN Transistor. 
 {sê°ÞçÜtÆŠÿ A¯@þV> ¯óþÑ$? NPN {sê°ÞçÜtÆŠÿ ç³° ó̂þÄ¶ý¬ Ñ«§é¯@þÐ@þ¬¯@þ$ ÑÐ@þÇ… è̂þ$Ð@þ¬. 
 
Q8) What are basic logic gates? Show that NOR Gate is a universal gate. 
 {́ ë£æþÑ$Mæü ™èþÆæÿP §éÓÆæÿÐ@þ¬Ë¯@þ$ ÑÐ@þÇ… è̂þ$Ð@þ¬. NOR §éÓÆæÿÐ@þ¬ ÝëÆæÿÓ{†Mæü (universal) A° 

è̂þ*ç³#Ð@þ¬. 
 
   

  

     SECTION – C 

     Answer any five questions. (5 × 4 = 20) 
   

Q9) Find the electric field due to a charged sphere. 
 Ñ§æþ$Å§éÐóþÕ™èþ Vøâ¶ýÐ@þ¬ Äñý¬MæüP Ñ§æþ$Å™Œþ „óü {™é°² Mæü¯@þ$Vö¯@þ$Ð@þ¬. 
 

Q10) Obtain relations between D, E and P
r r r

. 

 D, E
r r

 Ð@þ$ÇÄ¶ý¬ P
r

 Ë Ð@þ$«§æþÅ VæüË çÜ…º…«§éË @̄þ$ Æ>ºr$tÐ@þ¬. 
 

Q11) What is Magnetic shell? Derive an equation for the potential due to a magnetic 
shell. 

 AÄ¶ý$ÝëP…™èþ MæüÆæÿµÆæÿÐ@þ¬ A¯@þV> ¯óþÑ$? AÄ¶ý$ÝëP…™èþ MæüÆæÿµÆæÿÐ@þ¬ §éÓÆ> HÆæÿµyóþ ´÷sñý°ÛÄ¶ý$ÌŒý¯@þMæü$ 
çÜÒ$MæüÆæÿ×ýÐ@þ¬¯@þ$ E™éµ̈ … è̂þ$Ð@þ¬. 

 

Q12) Explain to principle and working of a transformer. 
 {sê¯ŒþÞ̧ ëÆæÿÃÆŠÿ Äñý¬MæüP çÜ* {™é°² Ð@þ$ÇÄ¶ý¬ ç³°^óþÄ¶ý¬ Ñ«§é¯@þÐ@þ¬¯@þ$ ÑÐ@þÇ… è̂þ$Ð@þ¬. 
 

Q13) Derive an equation for the growth of current in an LR circuit. 
LR Ð@þËÄ¶ý$Ð@þ¬ÌZ Ñ§æþ$Å™ŒþÐ@þ–¨®° ™ðþË$ç³# çÜÒ$MæüÆæÿ×ýÐ@þ¬¯@þ$ Æ>ºr$tÐ@þ¬. 

 

Q14) State and derive differential forms of Maxwell’s electromagnetic wave equations. 
 Ð@þ*MŠüÞÐðþÌŒý Ñ§æþ$Å§æþÄ¶ý$ÝëP…™èþ ™èþÆæÿ…Væü çÜÒ$MæüÆæÿ×êË¯@þ$ ™ðþÍí³, Ðésìý° Ð@þÅÐ@þMæüË¯@þ Ææÿ*ç³Ð@þ¬ÌZ 

Æ>ºr$tÐ@þ¬. 
 

Q15) What is feed back? Obtain Barkhausen condition for oscillations. 
 ç³#¯@þÇ²ÐóþÔ¶ýÐ@þ¬ A¯@þV> ¯óþÑ$? ºÆ>PòÜ¯Œþ °º…«§æþ¯@þÐ@þ¬¯@þ$ Æ>ºr$tÐ@þ¬. 



   

 

Q16) Prove that NAND gate is a universal gate. 
 NAND §éÓÆæÿÐ@þ¬ ÝëÆæÿÓ {†Mæü (universal) §éÓÆæÿÐ@þ$° °Ææÿ*í³… è̂þ$Ð@þ¬. 
     SECTION – D 

                    Answer any four questions. (4 × 5 = 20) 
 

Q17)Susceptibility of a material in 35.4 × 10-12 Coul/NM2 and ∈0 = 9 × 10-12. Find the 
permittivity and dielectric constant of the material. 

 JMæü ç³§éÆæÿ¦Ð@þ¬ Äñý¬MæüP çÜòÜç³t¼Ísìý 35.4 × 10-12 coul/NM2 Ð@þ$ÇÄ¶ý¬ ∈0 = 9 × 10-12 AÆÿ¬ @̄þ 
B ç³§éÆæÿ¦Ð@þ¬ Äñý¬MæüP íÜ¦Æ>…MæüÐ@þ¬¯@þ$ Ð@þ$ÇÄ¶ý¬ {ç³ÐóþÔ¶ýÅÖË™èþË¯@þ$ Mæü¯@þ$Vö¯@þ$Ð@þ¬. 

 

Q18) Capacitance of a spherical capacitor is 1 Farad and distance between  its spherical 

surfaces is 1mm. Find the radius of each sphere. 9

0

1
9 10

4π
 

= × ∈ 
 

 JMæü VøâêM>Ææÿ Mðü´ëíÜrÆŠÿ Äñý¬MæüP „æüÐ@þ$™èþ 1 ¸ëÆæÿyŠþ Ð@þ$ÇÄ¶ý¬ Vøâ¶ýÐ@þ¬Ë Ð@þ$«§æþÅ §æþ*ÆæÿÐ@þ¬ 1mm 

AÆÿ¬ @̄þ Vøâ¶ýÐ@þ¬Ë Äñý¬MæüP ÐéÅÝëÆæÿ®Ð@þ¬Ë¯@þ$ Mæü¯@þ$Vö¯@þÐ@þ¬. 9

0

1
9 10

4π
 

= × ∈ 
 

   

  

Q19) Through a long wire 10 amperes of current is flowing. At what distance magnetic 
induction Bwill 55 10−× Weber/ 2cm ?   

 JMæü ´÷yæþOÐðþ¯@þ ¡VæüÌZ 10 B…í³Ä¶ý$ÆæÿÏ Ñ§æþ$Å™Œþ {ç³Ð@þíßý…^èþ$ è̂þ$¯@þ²¨. G…™èþ §æþ*ÆæÿÐ@þ¬ÌZ 
AÄ¶ý$ÝëP…™èþ {õ³Ææÿ×ý B  5 25 10 /wb cm−× ÑË$Ð@þ¯@þ$ MæüÍW E…r$…¨. 

 
 

  

Q20) In a stable orbit of a Betatron, the rate of change of magnetic flux is 15 weber/s. If 

an electron makes 610  revolutions per second, what is the energy of the electron. 
 JMæü ½sê{sê¯ŒþÌZ° JMæü íÜ¦Ææÿ Mæü„æü ÅÌZ AÄ¶ý$ÝëP…™èþ AÀÐéçßý… Ð@þ*Æóÿ Æóÿr$ 15 weber/s. 610

ç³Ç{¿¶ýÐ@þ$×ýÐ@þ¬Ë$ ó̂þõÜ GË[M>t̄ Œþ Ô¶ýMìü¢ G…™èþ? 
   

Q21) What is the self inductance of a solenoid of length 50cm radius 1cm and having 200 
turns.  

 1cm ÐéÅÝëÆæÿ®Ð@þ¬, 50cm ´÷yæþÐ@þ#, 200 è̂þ$r$Ï VæüË JMæü ÝùÌñý¯éÆÿ¬yŠþ Äñý¬MæüP çÜÓÄ¶ý$… {õ³Ææÿ×ý 
G…™èþ? 

 

Q22) For a transistor change in collector current is 0.995 mΑ  and change in emitter  
current is 1mΑ . Calculate α and β  of the transistor.  

 JMæü {sê°ÞçÜtÆŠÿ Äñý¬MæüP õÜMæüÆæÿ×ý Ñ§æþ$Å™ŒþÌZ Ð@þ*Ææÿ$µ 0.995 mΑ  Ð@þ$ÇÄ¶ý¬ E§éYÆæÿ Ñ§æþ$Å™Œþ {ç³Ðéçßý 
Ð@þ*Ææÿ$µ 1mΑAÆÿ¬¯@þ^ø §é° Äñý¬MæüP α Ð@þ$ÇÄ¶ý¬ β Ë¯@þ$ Mæü¯@þ$Vö¯@þ$Ð@þ¬. 

 



   

 

Q23) In a CE configuration the current gain of the transistor is 49. Calculate the current 
gain in CB configuration and base current of the transistor.  

 CE AÐ@þ$ÇMæüÌZ VæüË JMæü {sê°ÞçÜtÆŠÿ Äñý¬MæüP Ñ§æþ$Å™Œþ {ç³Ðéçßý Ð@þÆæÿ®̄ @þÐ@þ¬ 49 AÆÿ¬¯@þ^ø CB 
AÐ@þ$ÇMæüÌZ §é° Äñý¬MæüP Ñ§æþ$Å™Œþ {ç³Ðéçßý Ð@þÆæÿ®̄ @þÐ@þ¬ Ð@þ$ÇÄ¶ý¬ B«§éÆæÿ Ñ§æþ$Å™Œþ {ç³ÐéçßýÐ@þ¬Ë¯@þ$ 
Mæü¯@þ$Vö¯@þ$Ð@þ¬. 

 

Q24) a) Multiply ( )
2

10011  by ( )
2

1011  

 b) convert ( )
10

101.256  into binary. 

a) ( )
2

10011 ×  ( )
2

1011  Væü$×ìý… è̂þ$Ð@þ¬. 
b) ( )

10
101.256  çÜ…QÅ¯@þ$ ¨Óç³§æþÐ@þ¬ÌZ°Mìü Ð@þ*Ææÿ$aÐ@þ¬ 
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B.Sc. DEGREE EXAMINATION, MAY – 2018 

Third Year 

ELECTRONICS – III 

Solid State Electronics Circuits & Digital Electronics 

Time : 3 Hours                                                           Maximum Marks :70 

Answer any five questions.  

All questions carry equal marks. 
        

Q1) Draw the circuit diagram of Bridge rectifier and explain its working. Obtain 

expressions for its efficiency and ripple factor, Sketch the input and output 

waveforms. 

   

Q2)  a) Explain the working of L – section filter. 

b)  Explain the operation of class AB push pull amplifier.  

 

Q3)  a) Explain the working of differential amplifier. 

b)  Explain the Characteristics of an ideal Op-Amp.  

   

Q4)  a) Explain the concept of virtual ground. 

b)  Explain the working of Op-Amp as comparator.  

   

Q5)  Explain how Op-Amp can be used to solve simple second order differential 

equation with a neat circuit diagram.  

 



   

Q6)  a) Distinguish between Amplitude modulation and Frequency modulation.  

b)  Explain how A.M. waves can be detected using diode detector.  

 

Q7)  Draw the block diagram of super heterodyne receiver and explain the functioning of 

each block.  

 

Q8)  a) Obtain the following: 

  i)   (3 A F)16  to  (       )2 

  ii) (11001011)2 – (10001101)2 using 2’s complement method. 

 b)  Explain the methods of converting binary to gray code and gray code to binary.  
  

Q9)  a) Distinguish between positive logic and negative logic. 

 b)  What are universal logic gates? Realize AND, OR, NOT gates from NOR logic.  

 

Q10) a) Explain the operation of full adder. 

 b)  Explain the operation of D – flip flop. 

���� 
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Total No. of Questions :12]      [Total No. of Pages : 04 

B.Sc.DEGREE EXAMINATION, MAY– 2018 

Third Year 

MATHEMATICS – IV  

Numerical Analysis 

Time :3 Hours Maximum Marks :70 

     SECTION - A  

    Answerallquestions. (8 × 3 = 24) 

All questions carry equal marks. 
        

Q1) Prove that 2µ  = 21
1

4
δ+  

 2µ  = 21
1

4
δ+ A° °Ææÿ*í³… è̂þ…yìþ 

Q2) Prove that 
22

2 21 1
2

δ
δ µ

 
+ = + 

 
 

 

22
2 21 1

2

δ
δ µ

 
+ = + 

 
A° °Ææÿ*í³… è̂þ…yìþ 

 

Q3) Write Newton’s forward and backward Interpolation formula’s 



   

 ¯@þ*År¯ŒþÞ, ç³#ÆøVæüÐ@þ$¯@þÐ@þ$ÇÄ¶ý¬ †ÆøVæüÐ@þ$¯@þ çÜ*{™éË¯@þ$ {ÐéÄ¶ý$…yìþ 
 

Q4) Find the missing figures in the following table. 
 “Mìü…¨ ç³sìýtMæüÌZ° ÌZí³…_¯@þ RêäË¯@þ$ A…™èþÆóÿÓÔ¶ý¯@þ… §éÓÆ> ç³NÇ… è̂þ…yìþ. 
 x 0  1  2  3  4 

 y 1  3  9  -  81 
      

   

Q5) Explain inverse interpolation  
 ÑÌZÐ@þ$ A…™èþÆóÿÓÔ¶ý¯@þ…° ÑÐ@þÇ… è̂þ…yìþ 

 

Q6) Explain iteration method. 
 ç³#¯@þÆæÿ$Mìü¢ ç³§æþ®†° ÑÐ@þÇ… è̂þ…yìþ. 
 

Q7) Prove that ( )( )1 1 1+ ∆ −∇ =  

 ( )( )1 1 1+ ∆ −∇ = ° °Ææÿ*í³… è̂þ…yìþ. 
 

Q8) Explain Simpson’s 
1

3
rdand 

3

8
thrules. 

 íÜ…ç³Þ̄ ŒþÞ 1

3
Ð@þÐ@þ$ÇÄ¶ý¬ 3

8
Ð@þ ç³§æþ®™èþ$Ë¯@þ$ ÑÐ@þÇ… è̂þ…yìþ. 

   

  

     SECTION –B 

     Answer all questions. (4 × 11½ = 46) 

All questions carry equal marks. 
   

Q9) a) i) Prove that nthorder forward difference of an nth degree polynomial Pn(x) is a 
constant. 

  nÐ@þ çœ*™èþç³# ºçßý$ç³¨ Pn(x) Äñý¬MæüP nÐ@þ ç³ÇÐ@þ*×ý ç³#ÆøVæüÐ@þ$¯@þ »ôý§æþ… JMæü íÜ¦Ææÿ Æ>Õ 
A° è̂þ*ç³…yìþ. 

  ii)  Find ( )( )( )4 5 3 4 5 3x x x∆ − + −    

   ( )( )( )4 5 3 4 5 3x x x∆ − + −   Mæü¯@þ$MøP…yìþ. 
OR 

 b) i) State and Prove Newton’s forward interpolation Formula.  
   ¯@þ*År¯ŒþÞ ç³#ÆøVæüÐ@þ$¯@þ A…™èþÆóÿÓÔ¶ý¯@þ çÜ*{™é°² {ç³Ð@þ_…_ °Ææÿ*í³… è̂þ…yìþ 
  ii) Using Gauss forward formula interpolate at x=32 given that (25) 0.2707,f =

(30) 0.3027,f = (35) 0.3386,f = (40) 0.3794f = . 

   (25) 0.2707,f = (30) 0.3027,f = (35) 0.3386,f = (40) 0.3794f = AÆÿ¬™óþx=32 

§æþVæüYÆæÿ V>‹Ü ç³#ÆøVæüÐ@þ$¯@þ çÜ*{™é°² Eç³Äñý*W…_ A…™èþÆóÿÓÔ¶ý¯@þ… ó̂þÄ¶ý$…yìþ. 



   

 

Q10)a)  From the following table find the value of ( )0.5437f  using Stirling’s formula. 

  “Mìü…¨ ç³sìýtMæü ¯@þ$…_ ( )0.5437f ÑË$Ð@þ¯@þ$ íÜtÇÏ…VŠüçÜ*{™é°² Eç³Äñý*W…_ Mæü¯@þ$MøP…yìþ 
 
 x 0.51  0.52  0.53  0.54  0.55  0.56  0.57 
 
 ( )f x 0.529244  0.537895  0.546464 0.554939 0.563323  0.571616  0.579816 

OR 
 

 b) i) State Lagrange’s Interpolation formula. 

   Ìñý“V>…gŒý A…™èþÆóÿÓÔ¶ý¯@þ çÜ*{™é°² {ç³Ð@þ_… è̂þ…yìþ. 

  ii) Using Newton’s divided difference formula obtain the value of y when x=2 
for the set of tabulated points (1,-3), (3,9), (4,30) and (6,132). 

  ¯@þ*År¯Œþ Ñ¿êh™èþ ¿ôý§æþ {çÜ*™é°² Eç³Äñý*W…_ °º§æþ® ¼…§æþ$Ð@þ#Ë çÜÑ$†Mìü x=2 

AÆÿ¬ @̄þç³šyæþ$ yÑË$Ð@þMæü¯@þ$MøP…yìþ(1,-3), (3,9), (4,30) Ð@þ$ÇÄ¶ý¬ (6,132). 

 

Q11) a) Find 
dy

dx
 when (i) x=1 (ii) x=3 (iii) x=6 by using the following table of values 

of x and y are given. 

  (i) x=1 AÆÿ¬ @̄þç³šyæþ$ (ii) x=3 AÆÿ¬ @̄þç³šyæþ$ (iii) x=6 AÆÿ¬¯@þç³šyæþ$ dy
dx

¯@þ$ Mìü…¨ 
ç³sìýtMæü¯@þ$ Eç³Äñý*W…_ Mæü¯@þ$MøP…yìþ. 

  x 0  1  2  3  4  5  6 
 
 y 6.9897  7.4036  7.7815  8.1291  8.4510  8.7506  9.0303 

OR 
 

 b) i) Evaluate 
3

1

1
dx
x∫ by Simpson’s 

1

3
rd rule when 4n =  

   3

1

1
dx
x∫ ¯@þ$ 4n = AÆÿ¬ @̄þç³šyæþ$ 1

3
rdrule ° Eç³Äñý*W…_ Mæü¯@þ$MøP…yìþ. 

  ii)  Apply Weddle’s rule to evaluate 
5.2

4
loge x∫ dx  with 0.2h =  

 0.2h = ¡çÜ$Mö° 5.2

4
loge x∫ ¯@þ$ Væü×ìý… è̂þyé°Mìü ÐðþyæþÌŒýÞ °Ä¶ý$Ð@þ*°² Ð@þÇ¢…ç³ ó̂þÄ¶ý$…yìþ. 



   

  

Q12) a) i) Find by the iteration method a real root of 1020 log 8x x− = . 

    ç³#¯@þÆæÿ$Mæü¢ Ñ«§é¯@þ…ÌZ 1020 log 8x x− = Mæü$ JMæüÐéçÜ¢Ð@þ Ð@þÊÌê°² Mæü¯@þ$MøP…yìþ. 
 

  ii) Find a real root of 3 3 4 0x x− − =  by the Newton – Raphson method. 
   ¯@þ*År¯Œþ&Æ>çœÞ̄ Œþ ç³§æþ®† §éÓÆ> 3 3 4 0x x− − = Äñý¬MæüPJMæüÐéçÜ¢Ð@þ Ð@þÊÌê°² 

Mæü¯@þ$MøP…yìþ. 
OR 

 

 b) i) Solve the following equations by numerical matrix inversion method. 
(Gauss – Jordan method) 

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

    3x+y+2z=3, 2x – 3y – z= –3, x+2y+z=4 
 

  

 

 ii) Solve the following system of equations by Gauss-Seidal method, Iterate 
upto two iterations 

   “Mìü…¨ çÜÒ$MæüÆæÿ×ý Ð@þÅÐ@þçÜ¦̄ @þ$ Vú‹Ü&OòÜyæþÌŒý ç³§æþª† §éÓÆ> Ýë«̈ … è̂þ…yìþ Æðÿ…yæþÐ@þ ç³#¯@þÆæÿ$Mæü¢ 
ÑË$Ð@þË¯@þ$ Mæü¯@þ$MøP…yìþ. 

    27x+6y – z=85 

    6x+15y+2z=72 

    x+y+54z=110. 

 

���� 
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Answer any fivequestions. 

All questions carry Equal marks. 

Q1) Draw and explain the internal architecture of 8085 microprocessor. 
    

Q2) a)  Explain address space partitioning  
 b)  Distinguish between memory mapped I/O and I/O mapped I/Omemory 

interfacing. 
   

Q3) Classify the instruction set of 8085 micro processor. 
    

Q4) Write an assembly language program to arrange a given set of numbers in ascending 
order. 

    

Q5) Write an assembly language program to convert the given binary number to BCD 
number. 

    

Q6) a)  Explain 8212 simple I/O. 
 b)  Draw the block diagram of 8155A multipurpose programmable device and 

explain the operation of each block. 
  
Q7) a)  Draw and explain the block diagram of 8255A programmable peripheral 

interface. 
 b)  Draw I/O control word format of 8255A. 
 
Q8) Draw the block diagram of 8259 programmable interrupt controller and explain 

operation of various blocks. 
    

Q9) a)  Explain R-2R ladder network method of Digital to Analog converter. 
 b)  Explain the interfacing of Digital to analog converter with 8085 

microprocessor. 
    

Q10) Explain the interfacing of stepper motor with 8085 microprocessor. 
  



   

���� 
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     SECTION - A  

     Answer any two questions. (2 × 7
1

2
 = 15) 

        

Q1) Explain about continuous X-Ray spectra & Characteristic X-Ray spectra. 
 AÑ_ē @þ² Ð@þ$ÇÄ¶ý¬ AÀË„æü×ý X-MìüÆæÿ×ý Ð@þÆæÿ~ ç³sêË Væü*Ça ÑÐ@þÇ… è̂þ$Ð@þ¬. 
   

Q2)  What is photoelectric effect? Describe about Einstein’s explanation of photo electric 
effect. 

 M>…† Ñ§æþ$Å™Œþ {ç³¿êÐ@þ… A¯@þV>¯óþÑ$? I¯ŒþïÜt̄ Œþ M>…† Ñ§æþ$Å™Œþ {ç³¿êÐé°² ÑÐ@þÇ… è̂þ$Ð@þ¬? 
   

Q3)  Describe about the working of Geiger – Mullar counter. 
 OVðüVæüÆŠÿ&Ð@þ¬ËÏÆŠÿ Væü×ýMæüÐ@þ¬ ç³°^óþõÜ Ñ«§é¯é°² ÑÐ@þÇ… è̂þ…yìþ? 
   
Q4) Describe the powder method for the analysis of crystal structure. What are the 

advantages of this method. 
 çÜ¹sìýMæü ÑÔóýÏçÙ×ýÌZ è̂þ*Ææÿ~ ç³§æþ®†° ÑÐ@þÇ…_ §é° {ç³Äñý*f¯éË$ ™ðþË$ç³#Ð@þ¬. 

 

SECTION – B 

     Answer any two questions. (2 × 7
1

2
 = 15) 

   

Q5)  Describe about Raman effect.  
 Æ>Ð@þ$¯Œþ {ç³¿êÐé°² ÑÐ@þÇ… è̂þ…yìþ? 
   

Q6)  Derive Schrodinger’s wave equation.  
 {Úùyìþ…VæüÆŠÿ ™èþÆæÿ…Væü çÜÒ$MæüÆæÿ×ê°² E™éµ̈ … è̂þ$Ð@þ¬. 
 

Q7)  Describe about Gamow’s theory of α -decay. 
 α -Ñçœ$r¯é°Mìü çÜ…º…«̈ …_ V>Ððþ* íÜ§é®…™é°² ÑÐ@þÇ… è̂þ$Ð@þ¬. 
 



   

Q8)  Distinguish between Dia, Para, Ferro magnetic materials. 
 yæþÄ¶ý*, õ³Æ>, òœ“Æø Ðóþ$Væü²sìýMŠü Ððþ$sîýÇÄ¶ý$ÌŒýÞ Ð@þ$«§æþÅ VæüË »ôý«§æþÐ@þ¬Ë¯@þ$ {ÐéÄ¶ý¬Ð@þ¬. 
   

     SECTION – C 

     Answer any five questions. (5 × 4 = 20) 
   

Q9) Explain about coupling schemes 
 Ä¶ý¬VæüÃ çÜ…«§é¯@þM>Ë Væü*Ça ÑÐ@þÇ… è̂þ…yìþ 
   

Q10) Explain about Moseley’s law? 
 Ððþ*õÜÏ °Ä¶ý$Ð@þ*°² ÑÐ@þÇ…^èþ…yìþ 
   

Q11) Describe about De-Broglie Hypothesis for matter waves.  
 {§æþÐ@þÅ ™èþÆæÿ…V>ËMæü$ çÜ…º…«̈ …_¯@þ yîþ {»êXÏ íÜ§é®…™èþ… ÑÐ@þÇ… è̂þ$Ð@þ¬. 
  

Q12 Explain about Heisenberg’s uncertainty Principle.    
 OòßýçÜ¯ŒþºÆŠÿY A°Õa™èþ™èþÓ°Ä¶ý$Ð@þ*°² ™ðþË$ç³#Ð@þ¬. 
 
Q13) What is Binding Energy?  
 º…«§æþ¯@þÔ¶ýMìü¢ A¯@þV>¯óþÑ$? 
  

Q14)What is Geiger – Nuttal law? 
 OVðüVæüÆŠÿ&¯@þrÌŒý çÜ*{™èþ… ™ðþË$ç³#Ð@þ¬? 
  

Q15) What is Born-Haber cycle? 
 »êÆŠÿ²&OòßýºÆŠÿ Ð@þËÄ¶ý$… A¯@þV>¯óþÑ$? 
  

Q16) What is super conductivity?  
 A†ÐéçßýMæü™èþÓ… A¯@þV>¯óþÑ$? 
 

SECTION – D 

    Answer any four of the following questions. (4 × 5 = 20) 

 
  

Q17) A Sample was excited by the 4358Å line of mercury. A Raman line was observed 
at 4447 Å. Calculate Raman shift in 1cm−  

 JMæü E™óþ¢h™èþ ç³§éÆæÿ®… Äñý¬MæüP ™èþÆæÿ…Væü O§ðþÆæÿƒÅ… 4358 Å (´ë§æþÆæÿçÜ Ð@þÆæÿ~ç³rÆóÿQ)Ð@þ$ÇÄ¶ý¬ Æ>Ð@þ$¯Œþ 
ÆóÿQË ™èþÆæÿ…VæüO§ðþÆæÿƒÅ… 4447 Å AÆÿ¬™óþ Æ>Ð@þ$¯Œþ ÑÝë¦ç³¯@þ… G…™èþ? 

  

Q18) Find the possible spectral terms for 13p  electron in L-S coupling scheme.   

 L-S Ä¶ý¬VæüÃ A¯@þ$çÜ…«§é¯@þ…ÌZ 13p GË[M>t̄ Œþ Äñý¬MæüP Ð@þÆæÿ~ç³r ç³§éË$ ™ðþË$ç³#Ð@þ¬. 



   

  
  

Q19) What is the de-Broglie wavelength of an electron accelerated through 30,000V? 
 30,000V Ë ™èþÓÆæÿ×îýMæüÆæÿ×ý… ^ðþ…¨¯@þ GË[M>t̄ Œþ Äñý¬MæüP yîþ{»êXÏ ™èþÆæÿ…VæüO§ðþÆæÿƒÅ… G…™èþ?  
 
Q20) Find the energy of the neutron in eV whose de-Broglie wavelength is 1 Å.  
 yîþ{»êXÏ ™èþÆæÿ…VæüO§ðþÆæÿƒÅ… 1 Å  MæüÍW¯@þ ¯@þ*Å{r¯Œþ Äñý¬MæüP Ô¶ýMìü¢° GË“M>t̄ Œþ ÐøÌŒýtË™ø ™ðþË$ç³#Ð@þ¬. 
  

Q21) If the uncertainity in position of an electron is 104 10 m−× . Calculate the uncertainity 

in its momentum ( )346.624 10h Joule Sec−= × −    

 GË[M>t̄ Œþ Äñý¬MæüP Ýë¦̄ @þ…ÌZ 6 °Õa™èþ 104 10 m−× AÆÿ¬™óþ {§æþÐ@þÅÐóþVæü A°Õa†° ™ðþË$ç³#Ð@þ¬ (´ëÏ…MŠü 
íÜ¦Æ>…Mæü 346.624 10h J Sec−= × − ) 

  

Q22) If the mass of proton is 1.007277 a.m.u; Mass of Neutron is 1.008666 a.m.u & Mass 
of the helium particle is 4.001265 a.m.u than Find the Binding energy of α -Particle 
(1 a.m.u = 931.5meV) 

 JMæü {́ ùsê Œ̄þ {§æþÐ@þÅÆ>Õ 1.007277 a.m.u; ¯@þ*{sê¯Œþ {§æþÐ@þÅÆ>Õ 1.0086666 a.m.u; Ð@þ$ÇÄ¶ý¬ 
ïßýÍÄ¶ý$… Mæü×ý… Äñý¬MæüP {§æþÐ@þÅÆ>Õ 4.001265 a.m.u AÆÿ¬™óþ BÌê¹&Mæü×ý… Äñý¬MæüP º…«§æþ¯@þÔ¶ýMìü¢ 
Mæü¯@þ$Vö¯@þ$Ð@þ¬ (1 a.m.u = 931.5mev) 

 
Q23) In a crystal, a lattice plane cuts intercepts of 2a, 3b and 6c along the three axes 

where a, b and c are primitive vectors of the unit cell. Determine the miller indices 
of the given plane. 

 JMæü çÜ¹sìýMæü…ÌZ Ð@þÊyæþ$ A„>Ë Ððþ…ºyìþ gêËMæü ™èþË… HÆæÿµÇ^óþ A…™èþÆæÿU…yéË$ Ð@þÆæÿ$çÜV> 2a, 3b 

Ð@þ$ÇÄ¶ý¬ 6c. AÆÿ¬™óþ Ñ$ËÏÆŠÿ çÜ*_MæüË$ Mæü¯@þ$Vö¯@þ$Ð@þ¬. 
  

Q24)  X-Rays of wavelength 1.54
o

A  are diffracted by a crystal with the first maximum 
occurring at 11º. What is the separation between the lattice planes? 

 1.54
o

A ™èþÆæÿ…VæüO§ðþÆæÿƒÅ… MæüÍW¯@þ X-MìüÆæÿ×ý… Ððþ¬§æþsìý VæüÇçÙx ç³™èþ¯@þMø×ý… 11º ™ø ÑÐ@þÆæÿ¢̄ @þ… ð̂þ…¨¯@þ¨. 
AÆÿ¬™óþ gêËMæü ™èþÌêË Ð@þ$«§æþÅ §æþ*Ææÿ… G…™èþ?  

 
 

���� 

 


