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B.A./B.Com./B.Sc.DEGREE EXAMINATION, DECEMBER– 2018 

Third Year 

SCIENCE & CIVILIZATION 

Time :1½ Hour Maximum Marks :50 

     SECTION –A  

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

 
        

Q1) Explain in detail about discoveries in the field of mathematics during 20th 

century. 
 20Ð@þ Ô¶ý™éº®…ÌZ Væü×ìý™èþ Ô>çÜˆ…ÌZ ÑÑ«§æþBÑçÙPÆæÿ×ýË$ Væü*Ça ™ðþËç³…yìþ. 
   

Q2) Describe team work. 
 çÜÑ$íÙxMæü–íÙ° ÑÐ@þÇ…^èþ…yìþ. 
   

Q3) Explain Egypt civilization. 
 Dhç³#t ¯éVæüÇMæü™èþ¯@þ$ ÑÐ@þÇ…^èþ…yìþ.  
   

Q4) Givean account on theeffect of modern agriculture on environment. 
 B«§æþ$°MæüÐ@þÅÐ@þÝëÄ¶ý$…Ð@þË¯@þ ç³Æ>ÅÐ@þÆæÿ×ý… Oò³ {ç³¿êÐ@þ…¯@þ$ ™ðþËç³…yìþ. 
 
Q5) Explain the mechanism of RADAR. 
 ÆóÿyéÆŠÿ ç³°^óþÄ¶ý¬ Ñ«§é¯@þÐ@þ¬ @̄þ$ ÑÐ@þÇ…^èþ…yìþ. 
 
Q6) Explain alternative energy sources . 
 {ç³™éÅÐ@þ*²Ä¶ý$ Ô¶ýMìü¢ Ð@þ¯@þÆæÿ$Ë¯@þ$ ÑÐ@þÇ…^èþ…yìþ. 
 
     SECTION –B 

     Answer any threeof the following. (3 × 4 = 12) 

 

Q7) a) Babylonians  
  »ê¼ÌZ°Ä¶ý$¯ŒþÞ 
 b) Natural medicines for Malaria. 
  Ð@þ$ÌôýÇÄ¶ý*&çÜçßýfLçÙ§éË$ 
 c) Insulin 
  C¯@þ$ÞÍ¯Œþ 
 
       



   

 d) AIDS 
  GÆÿ¬yŠþÞ 
 e) Equinoxes 
  DMìüÓ¯éMðüÞ‹Ü 
 f) Electric lamp 
  GË[MìütMŠüÌêÅ…‹³ 
 g) Child labour 
  »êËM>ÇÃMæü$Ë$ 
 h) Red data list 
  ÆðÿyŠþyóþsê º$MŠü 
 i) Gun powder  
  Væü¯Œþ ´ûyæþÆŠÿ 
     SECTION –C 

     Answer All questions. (3 × 4 = 12) 

 

Q8) Fill in the blanks: 
 RêäË¯@þ$ ç³NÇ…ç³#Ð@þ¬ : 
 a) Two types of vitamins______. 

  ÑrÑ$¯@þÏÆæÿM>Ë$____________. 
 b) Another Name for Vitamin- D ____________. 

  ÑrÑ$¯Œþ&DMæü$ Ð@þ$ÇÄñý¬Mæü õ³Ææÿ$____________. 
 c) Pancreas function____________. 

  ´ë…“MìüÄ¶ý*‹Ü Ñ«̈ ____________.  
 d) Types of fibres _______. 

  ´ùVæü$ËÆæÿMæüÐ@þ¬Ë$_______. 
 

Q9) Choose the correct word. 
 çÜÇOÄñý$¯@þ ç³§æþÐ@þ¬¯@þ$ Væü$Ç¢…^èþ…yìþ. 

a) Antipyretics for 

i) Malaria  ii) Fever 

iii) Joint pains iv) Cough 
B…sìý Oò³ÇsìýMŠüÞ §óþ°MöÆæÿMæü$ 

i) Ð@þ$ÌôýÇÄ¶ý* ii) fÓÆæÿÐ@þ¬ 
iii) Mîüâ¶ýå¯öç³šË$ iv) §æþVæü$Y 
 

b) X- ray for  

i) To identify fractures of bones  ii) Muscle problems 

iii) Cancer treatment iv) Fertilizers 
  



   

GMŠüÞÆóÿ Ë$ §óþ°MöÆæÿMæü$ 
i) GÐ@þ¬MæüË ç³Væü$â¶ýå¯@þ$ Væü$Ç¢…^èþ$rMæü$ ii) Mæü…yæþÆ>Ë çÜÐ@þ$çÜÅËMæü$ 
iii) M> @̄þÞÆŠÿ {sîýsŒýÐðþ$…sŒýMæü$ iv) GÆæÿ$Ð@þ#Ë$Væü 
 

c)  Green Revolution started by 

i) M.S. Ramanadhan ii) Alexander Fleming 

iii) Norman Borlog iv) M.S. Swaminadhan 
çßýÇ™èþ Ñç³ÏÐ@þÐ@þ¬ GÐ@þÆæÿ$ Ððþ¬§æþË$ ò³sêtÆæÿ$. 
i) GÐŒþ$. G‹Ü. Æ>Ð@þ$¯é£æþ¯Œþ ii) AÌñýV>j…yæþÆŠÿòœÏÑ$…VŠü 
iii) ¯éÆæÿÃ Œ̄þ »ZÆ>ÏVŠü iv) GÐŒþ$. G‹Ü. ÝëÓÑ$¯é£æþ¯Œþ 
 

d)  Bio -mass energy.  

i) Bio -gas ii) Petrocorps 

iii) Ethanol iv) All of the above 
ºÄñý*Ð@þ*‹Ü G¯@þÈj 
i) ºÄñý*V>Å‹Ü ii) ò³{sZM>ÆŠÿµüÞ 
iii) C£æþ¯éÌŒý iv) Oò³Ð@þ°²Ä¶ý¬ 

 

Q10) Match the following : 

a) Soil erosion i)     Cancer 

b) Quinine  ii)    AIDS 

c) HIV   iii)    Deforestation  

d) Radium Therapy iv)    Malaria 

“Mìü…¨ Ðésìý° f™èþç³Ææÿ$^èþ$Ð@þ¬: 
a) Ð@þ$–†¢Mæü “MæüÐ@þ$„æüÄ¶ý$… i)M>¯@þÞÆŠÿ 
b) MìüÓŌ ðþ¯Œþ  ii)GÆÿ¬yŠþÞ 
c) HIV   iii)Ð@þ¯@þÑ¯éÔ¶ý¯@þ… 

d) ÆóÿyìþÄ¶ý$… £ðþÆæÿí³ iv)Ð@þ$ÌôýÇÄ¶ý* 

*** 
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B.Sc. DEGREE EXAMINATION, DECEMBER – 2018 

Third Year 

MATHEMATICS - III 

Ring and Linear Algebra (Part – II) 

Time : 3 Hours                                                           Maximum Marks :70 

     SECTION - A  

     Answer all questions. (8 × 3 = 24) 

Each question carry 3 marks. 

D “Mìü…¨ ÐésìýÌZ A°² {ç³Ô¶ý²ËMæü$ çÜÐ@þ*«§é¯@þÐ@þ¬Ë$ {ÐéÄ¶ý¬Ð@þ¬. 
{ç³† {ç³Ô¶ý²Mæü$ 3 Ð@þ*Ææÿ$PË$. 

        

Q1) Show that a division ring has no zero divisors. 
 Ñ¿êVæü Ð@þËÄ¶ý$…ÌZ Ô¶ý* @̄þÅ ¿êfM>Ë$ ÌôýÐ@þ# A° ^èþ*ç³…yìþ. 
   

Q2)  Show that the characteristic of a integral domain is either a prime or zero. 
 ç³NÆ>~…Mæü {ç³§óþÔ¶ý… Äñý¬MæüP Ìê„ìü×ý… A¿êfÅ çÜ…QÅ M>° ÌôýMæü çÜ$¯@þ² M>° AÐ@þ#™èþ$…§æþ° 

^èþ*ç³#Ð@þ¬. 
   

Q3)  Define maximal ideal. 
 VæüÇçÙx B§æþÆæÿØÐ@þ¬¯@þ$ °ÆæÿÓ_…^èþ…yìþ. 
   

Q4) Show that an integral domain has no nilpotent element other than zero. 
 ç³NÆ>~…Mæü {ç³§óþÔ¶ý…ÌZ çÜ$¯@þ² Ð@þÊËMæü… ™èþç³µ C…MöMæü Ô¶ýMìü¢ïßý @̄þ Ð@þÊËMæüÐ@þ¬ E…yæþ§æþ° ^èþ*ç³…yìþ. 
   

Q5) If α and β are elements of a vector space V(F). Prove that α, β, 2α + 3β are 

linearly dependent. 

 çÜ¨Ô>…™èþÆ>â¶ýÐ@þ¬ V(F)ÌZ α, βË$ çÜ¨Ô¶ýËÆÿ¬™óþ α, β, 2α + 3β Ë$ çÜ¨Ô¶ýËÆÿ¬™óþ α, β, 

2α + 3β Ë$ º¬k B“Õ™éË$ A° è̂þ*ç³…yìþ. 
   

Q6) Show that the intersection of any two subspaces W1 and W2 of vector space V(F) 

is also a subspace. 

 V(F) ¯@þMæü$ W1, W2Ë$ E´ë…™èþÆ>âêËÆÿ¬™óþ Ðésìý bóþ§æþMæü çÜÑ$† Mæü*yé 
E´ë…™èþÆ>â¶ýÐ@þ$Væü$¯@þ° ^èþ*ç³…yìþ. 

   

Q7) Show that the system of vectors (1, 2, 0) (0, 3, 1) (–1, 0, 1) of V3(Q) is linearly 

independent, where Q is the field of rational numbers.  

 V3 Äñý¬MæüP (1, 2, 0) (0, 3, 1) (–1, 0, 1) çÜ¨Ô¶ýË$ AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅË „óü{™èþ… Q Oò³, º¬k 
ÝëÓ™èþ…{™èþÅÐ@þ$° ^èþ*ç³…yìþ. 

  

Q8) If |A| = 0 prove that |adj A| = 0. 
 



   

  

 

  
 

SECTION – B 

     Answer all questions. (4 × 11½ = 46) 

Each question carries 11½ marks. 

D “Mìü…¨ ÐésìýÌZ A°² {ç³Ô¶ý²ËMæü$ çÜÐ@þ*«§é¯@þÐ@þ¬Ë$ {ÐéÄ¶ý¬Ð@þ¬. 

{ç³† {ç³Ô¶ý²Mæü$  11½ Ð@þ*Ææÿ$PË$. 
 
  

Q9) a) i) Prove that the characteristics of an integral domain is either a prime or 

zero. 
   ç³NÆ>~…Mæü {ç³§óþÔ¶ý… Äñý¬MæüP Ìê„æü×îýMæü… A¿êfÅ çÜ…QÅ M>° ÌôýMæü çÜ$¯@þ² M>° 

AÐ@þ#™èþ$…§æþ° ^èþ*ç³…yìþ. 

  ii) Prove that { }Q 2 2 , Q = + ∈  a b a b  is a field. 

   { }Q 2 2 , Q = + ∈  a b a b  @̄þ$ „óü™èþÐ@þ$° ^èþ*ç³…yìþ. 

OR 
 b) Prove that every quotient ring of a ring is homomorphic image of the ring. 
  JMæü Ð@þËÄ¶ý$… Äñý¬MæüP H Ð@þ#Å™èþµ̄ @þ² Ð@þËÄ¶ý$OÐðþ$¯é §æþ™èþ¢ Ð@þËÄ¶ý*°Mìü çÜÐ@þ$Ææÿ*ç³™èþ 

{ç³†¼…ºÐ@þ$° ^èþ*ç³…yìþ. 
 
Q10) a) Let W1 and W2 be two subspaces of R4 given by  

  W1 = {(a, b, c, d); b – 2c + d = 0}, W2 = {(a, b, c, d); a = d, b = 2c} find the 

basis and dimension of  

i) W1  ii) W2 iii) 1 2W W∩  

  R4 çÜ¨Ô>…™èþÆ>âê°Mìü W1, W2 Ë$ E´ë…™èþÆ>âêË$ W1 = {(a, b, c, d); b – 2c + d = 0}, 

W2 = {(a, b, c, d); a = d, b = 2c} AÆÿ¬™óþ D “Mìü…¨ Ðésìý B«§éÆæÿ çÜÑ$† 
ç³ÇÐ@þ*×ý… °Ææÿ~Æÿ¬…^èþ…yìþ. 
i) W1  ii) W2 iii) 1 2W W∩  

OR 
 b) Let V(F) be a finite dimensional vector space of dimensional n and W be a 

subspace of V, then prove that W is a finite dimensional vector space with 

dimW < n. 

  ç³ÇÑ$™èþ ç³ÇÐ@þ*×ýç³# çÜ¨Ô>…™èþÆ>â¶ý… V(F) ¯@þMæü$ ç³ÇÐ@þ*×ý… n  A¯@þ$Mø…yìþ. V ¯@þMæü$ 
W JMæü E´ë…™èþÆ>â¶ý…. W Mæü*yé dimW < n  AVæü$¯@þr$Ï ç³ÇÑ$™èþ çÜ¨Ô>…™èþÆ>â¶ýÐ@þ¬. 

 
 



   

  

 

  
Q11) a) Find the characteristic roots and the corresponding characteristic vectors of 

the matrix 

8 6 2

A 6 7 4

2 4 3

− 
 = − − 
 − 

.  

  Oò³ Ð@þ*{†Mæü A Äñý¬MæüP Ìê„æü×ìýMæü Ð@þÊÌêË$, A¯@þ$Ææÿ*ç³ Ìê„æü×ìýMæü çÜ¨Ô¶ýË$ Mæü¯@þ$MøP…yìþ. 
OR 

 b) i) State and prove Cayley-Hamilton theorem. 
   Móüã&òßýÑ$ÌŒýr¯Œþ íÜ§é®…™èþÐ@þ¬¯@þ$ {ç³Ð@þ_…_ °Ææÿ*í³…^èþ…yìþ. 

  ii) Show that 

4 2 2

A 5 3 2

2 4 1

− 
 = − 
 − 

 is a similar to a diagonal matrix. 

   

4 2 2

A 5 3 2

2 4 1

− 
 = − 
 − 

 AÆÿ¬™óþ A Äñý¬MæüP ÑMæüÈ~Ä¶ý$™èþ¯@þ$ ç³ÇÖÍ… è̂þ…yìþ. 

 
Q12) a) i) If α = (a1 a2 a3), β = (b1 b2 b3) are the elements of a vector space R

3
, 

then prove that (α, β) = a1b1 + a2b2 + a3b3 defines an inner product on 

R3. 

   R3 çÜ¨Ô>…™èþÆ>â¶ý…ÌZ° Æðÿ…yæþ$ Ð@þÊËM>Ë$ α = (a1 a2 a3), β = (b1 b2 b3)  
(α, β) = a1b1 + a2b2 + a3b3  R

3  
 Oò³ JMæü A…™èþÆæÿ Ë»ê®°² °ÆæÿÓ_çÜ$¢…¨. 

  ii) In an inner product space V(F), show that α β α β+ ≤ + . 

   V(F) A…™èþÆæÿ Ë»êª…™èþ Æ>â¶ý…ÌZ , Vα β∈  AÆÿ¬™óþ α β α β+ ≤ + . A° 
^èþ*ç³…yìþ. 

OR 
 b) State and prove Parseval’s identity. 
  ´ëÆðÿÞÐðþÌŒýÞ ™èþ$ËÅ™èþ¯@þ$ °ÆæÿÓ_…_, °Ææÿ*í³…^èþ$Ð@þ¬. 
 

 
���� 
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B.Sc. DEGREE EXAMINATION, DECEMBER – 2018 

Third Year 

MATHEMATICS - IV 

Numerical Analysis 

Time : 3 Hours                                                           Maximum Marks :70 

     SECTION - A  

     Answer all questions. (8 × 3 = 24) 

All question carry equal marks. 

  
        

Q1) Prove that  

a) ( ) 1
1

−
∆ =∇ −∇  

b) 
1

2E
2

δ
µ

−
= −  A° °Ææÿ*í³…^èþ…yìþ. 

   

Q2)  Construct a forward difference table for the function f(x) = x3 + 5x – 7 with                   

x = –1, 0, 1, 2, 3, 4, 5. 

 f(x) = x
3
 + 5x – 7 {ç³Ðóþ$Ä¶ý*°Mìü x = –1, 0, 1, 2, 3, 4, 5 AÆÿ¬¯@þç³šyæþ$ ç³#ÆøVæüÐ@þ$¯@þ ¿ôý§æþ 

ç³sìýtMæü °ÇÃ… è̂þ…yìþ. 
   

Q3)  Write Gauss Forward and Backward Interpolation Formulas. 
 Vú‹Ü ç³#ÆøVæüÐ@þ$¯@þ Ð@þ$ÇÄ¶ý¬ †ÆøVæüÐ@þ$¯@þ A…™èþÆóÿÓÔ¶ý¯@þ çÜ*{™é°² {ÐéÄ¶ý$…yìþ. 
   

Q4) Explain the method of Regula Falsi position method. 
 ÆðÿVæü$ÅÌê & ´ëÍÞ ç³§æþ®†° ÑÐ@þÇ…^èþ…yìþ. 
   

Q5) Explain Muller’s method. 
 Ð@þ¬ËÏÆŠÿÞ ç³§æþ®†° ÑÐ@þÇ…ç³#Ð@þ¬. 
   

Q6) Evaluate 

1

0

cos∫ xdx  using h = 0.2. 

 h = 0.2. V> ¡çÜ$Mö° 

1

0

cos∫ xdx   ÑË$Ð@þ¯@þ$ Væü×ìý… è̂þ…yìþ. 
   

 

 
  



   

  

 

 

Q7) Using Euler’s method compute y(0.4) with h = 0.2 from the following equation 

= +
dy

x y
dx

, y(0) = 0. 

 BÆÿ¬ËÆŠÿ ç³§æþ®†¯@þ$ç³Äñý*W…_ h = 0.2 V> y(0.4) ° D “Mìü…¨ çÜÒ$MæüÆæÿ×ýÐ@þ¬ ¯@þ$…yìþ 

Mæü¯@þ$MøP…yìþ = +
dy

x y
dx

, y(0) = 0. 

 
  

Q8) State : 

a) The predictor – Corrector method. 

(Predictor) Fíßý…^èþ$ & (Corrector) çÜÐ@þÇ…^èþ$ ç³§æþ®†° ™ðþËç³…yìþ. 
b) State fourth order Runge-Kutta method. 

Ææÿ$…Vóü&Mæü$sêt ¯éË$VæüÐ@þ ç³ÇÐ@þ*×ý ç³§æþ®†° {ç³Ð@þ_…^èþ…yìþ. 
 

SECTION – B 

     Answer all questions. (4 × 11½ = 46) 

Each question carries equal marks. 

  
  

Q9) a) i) State Newton’s Backward Interpolation formula. 
   ¯@þ*År¯ŒþÞ †ÆøVæüÐ@þ$¯@þ A…™èþÆóÿÓÔ¶ý¯@þ çÜ*{™é°² {ÐéÄ¶ý$…yìþ. 

  ii) Construct Newton’s forward interpolation polynomial for the 

following data, use it to find y when x = 1.5. 
   “Mìü…¨ §æþ™é¢…Ô>°Mìü ¯@þ*År¯ŒþÞ ç³ÆøVæüÐ@þ$¯@þ A…™èþÆóÿÓÔ¶ý¯@þ ºçßý$ç³¨° Mæü¯@þ$MøP…yìþ 

©°² Eç³Äñý*W…_ x = 1.5 AÆÿ¬¯@þç³šyæþ$ y ÑË$Ð@þ¯@þ$ Mæü¯@þ$MøP…yìþ. 
OR 

 b) i) Write Newton’s Divided difference formula. 
   ¯@þ*År¯ŒþÞ Ñ¿êh™èþ ¿ôý§æþ çÜ*{™é°² {ç³Ð@þ_…^èþ…yìþ. 
  ii) Fit a cubic polynomial by using Lagrange’s formula to the following 

data : 
   Ìñý“V>…h çÜ*{™é°² Eç³Äñý*W…_ “Mìü…¨ §æþ™é¢…Ô>°Mìü çœ$¯@þ ºçßý$ç³¨° 

çÜ…«§é°…^èþ…yìþ. 
   x –2 –1 2 3 

   y –12 –8 3 5 
 

 

 
  



   

  

 

 

Q10) a) i) State Gauss Backward Interpolation formula.  
   Vú‹Ü †ÆøVæüÐ@þ$¯@þ A…™èþÆóÿÓÔ¶ý¯@þ çÜ*{™é°² {ç³Ð@þ_… è̂þ…yìþ. 
  ii) Use Gauss Forward formula to find the value of y when x = 3.75 from 

the following table. 
   Vú‹Ü ç³#ÆøVæüÐ@þ$¯@þ çÜ*{™èþ…¯@þ$ Eç³Äñý*W…_ “Mìü…¨ ç³sìýtMæü °º§æþ® ÑË$Ð@þ ¯@þ$…_  

x = 3.75  AÆÿ¬ @̄þç³šyæþ$, y  ÑË$Ð@þ Mæü¯@þ$MøP…yìþ. 
   x 2.5 3.0 3.5 4.0 4.5 5.0 

   y 24.145 22.043 20.225 18.644 17.262 16.047 
OR 

 b) i) State Bessal’s formula. 
   »ñýçÜÞÌŒýÞ çÜ*{™é°² {ç³Ð@þ_… è̂þ…yìþ. 
  ii) Use Stirling formula to find y28, given that y20 = 49225, y25 = 48316, 

y30 = 47236, y35 = 45926 and y40 = 44306. 

   y20 = 49225, y25 = 48316, y30 = 47236, y35 = 45926 Ð@þ$ÇÄ¶ý¬                            
y40 = 44306 AÆÿ¬ @̄þç³šyæþ$, òÜtÇÏ…VŠüÞ çÜ*{™é°² Eç³Äñý*W…_ y28 ÑË$Ð@þ¯@þ$ 
Mæü¯@þ$MøP…yìþ. 

 

Q11) a) i) State and prove Simpson’s 
rd

1
3

 rule. 

   íÜ…ç³Þ̄ ŒþÞ 1
3

Ð@þ °Ä¶ý$Ð@þ$… {ç³Ð@þ_…_ °Ææÿ*í³…^èþ$Ð@þ¬. 

  ii) Use the Simpson’s 
th

3
8

 rule obtain an approximate value of 

( )
0.3

1
3 2

0

1 8−∫ x dx . 

   íÜ…ç³Þ̄ Œþ 3
8

Ð@þ çÜ*{™é°² Eç³Äñý*W…_ ( )
0.3

1
3 2

0

1 8−∫ x dx   EgêjÆÿ¬…ç³# 

ÑË$Ð@þ¯@þ$ Mæü¯@þ$MøP…yìþ. 
OR 

 b) i) Use Taylor series method to solve 
2= −

dy
x y

dx
, y(0) = 1 at x = 0.1, 

0.2, 0.3 and 0.4. 

   sôýËÆŠÿ “Ôóý×ìý ç³§æþ®†¯@þ$ç³Äñý*W…_ 2= −
dy

x y
dx

, y(0) = 1 @̄þ$ x = 0.1, 0.2, 

0.3, 0.4 Ð@þ§æþª Ýë«̈ …^èþ…yìþ. 
 

  



   

  

 

  ii) Solve the equation 
2′ = +y x y , subject to the condition y = 1, when            

x = 0 using Picard’s method. 

   C_ā @þ çÜÒ$MæüÆæÿ×ýÐ@þ¬ 2′ = +y x y , x = 0 AÆÿ¬ @̄þç³šyæþ$ y = 1 @̄þ$, í³M>ÆŠÿzÞ 
ç³§æþ®†¯@þ$ç³Äñý*W…_ Ýë«̈ …^èþ…yìþ. 

 
Q12) a) i) Explain Iteration method. 
   ç³#¯@þÆæÿ$Mæü¢ ç³§æþ®†° ÑÐ@þÇ…^èþ…yìþ. 
  ii) Find a root of an equation x

3
 – 9x + 1 = 0 lying between 2 and 4 by 

Rugala Falsi method. 

   2 Ð@þ$ÇÄ¶ý¬ 4Ë Ð@þ$«§æþÅ E…yóþ çÜÒ$MæüÆæÿ×ýÐ@þ¬ x3 – 9x + 1 = 0 Äñý¬MæüP  JMæü 
Ð@þÊÌê°² ÆðÿVæü$ÅÌê¸ëÍÞ ç³§æþ®†ÌZ Mæü¯@þ$MøP…yìþ. 

OR 
 b) Solve the system of equations using factorization method. 
 

 

M>Ææÿ×ê…Mæü ç³§æþ®† §éÓÆ> D “Mìü…¨ çÜÒ$MæüÆæÿ×êË¯@þ$ Ýë«̈ …^èþ…yìþ. 
  3x + 2y + 7z = 4 

  2x + 3y + z = 5 

  3x + 4y + z = 7. 
 

���� 
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SECTION – A 

          Answer any TWO questions (2 × 7½ = 15) 

  

Q1)  Derive equation for the potential due to an electric dipole and hence derive for 

its electric field. 

 Ñ§æþ$Å™Œþ Oyðþ´ùÌŒý (¨Ó§æþ–Ð@þÐ@þ¬)¯@þMæü$ Ñ§æþ$Å™Œþ ´÷sñý°ÛÄ¶ý$ÌŒý çÜÒ$MæüÆæÿ×ýÐ@þ¬¯@þ$ Æ>ºsìýt §é° 
¯@þ$…yìþ Ñ§æþ$Å™Œþ „óü{™é°Mìü çÜÒ$MæüÆæÿ×ýÐ@þ¬¯@þ$ E™éµ̈ …^èþ$Ð@þ¬. 

 

Q2)  Define D, E, P  and χ (susceptibility) and obtain relations between them. 

 D, E, P  Ð@þ$ÇÄ¶ý¬ χ  çÜòÜí³t¼ÍsìýË @̄þ$ °ÆæÿÓ_…_ Ðésìý Ð@þ$«§æþÅVæüË çÜ…º…«§éË¯@þ$ 
Æ>ºr$tÐ@þ¬. 

 

Q3)  Explain the principle, construction and working of synchrocyclotron. 

 íÜ…MøOòÜMøÏ{sê¯Œþ Äñý¬MæüP çÜ*{™èþÐ@þ¬, °Æ>Ã×ýÐ@þ¬ Ð@þ$ÇÄ¶ý¬ ç³°^óþÄ¶ý¬ Ñ«§é¯@þÐ@þ¬¯@þ$ 
ÑÐ@þÇ…^èþ$Ð@þ¬. 

 

Q4) State and explain Faraday’s laws and deduce Lenz’s law from it. 

 ¸ëÆæÿyóþ °Ä¶ý$Ð@þ*Ë¯@þ$ ™ðþÍí³ ÑÐ@þÇ…^èþ$Ð@þ¬ Ð@þ$ÇÄ¶ý¬ Ðésìý ¯@þ$…yìþ Ìñý…gŒý °Ä¶ý$Ð@þ*°² 
E™éµ̈ …^èþ$Ð@þ¬. 

 

SECTION – B 

          Answer any TWO questions (2 × 7½ = 15) 

 
Q5) Explain the principle and working of Betatron. 

 ½sê{sê¯Œþ çÜ*{™èþÐ@þ¬¯@þ$ Ð@þ$ÇÄ¶ý¬ ç³°^óþÄ¶ý¬ Ñ«§é¯@þÐ@þ¬¯@þ$ ÑÐ@þÇ… è̂þ$Ð@þ¬. 
 

Q6) Differentiate between LCR series and parallel resonant circuit. Derive an 

equation for the impedance of LCR parallel resonant circuit. 

 LCR “Ôóý×ìý Ð@þ$ÇÄ¶ý¬ çÜÐ@þ*…™èþÆæÿ A¯@þ$¯é§æþ Ð@þËÄ¶ý*Ë¯@þ$ ´ùË$aÐ@þ¬. çÜÐ@þ*…™èþÆæÿ A¯@þ$¯é§æþ 
Ð@þËÄ¶ý$Ð@þ¬ Äñý¬MæüP C…í³yðþ¯ŒþÞ̄ @þ$ Mæü¯@þ$Vö¯@þ$Ð@þ¬. 



   

  

 

  
Q7) Describe the production and detection of electromagnetic waves. 

 Ñ§æþ$Å§æþÄ¶ý$ÝëP…™èþ ™èþÆæÿ…V>Ë E™èþµ†¢ Ð@þ$ÇÄ¶ý¬ ÔZ«§æþ¯@þ¯@þ$ Ð@þÇ~…^èþ$Ð@þ¬. 
 

Q8) Explain the working of a transistor as an amplifier. 

 {sê°ÞçÜtÆŠÿ Ð@þÆæÿ®MæüÐ@þ¬V> ç³°^óþÄ¶ý¬ Ñ«§é¯@þÐ@þ¬ @̄þ$ ÑÐ@þÇ… è̂þ$Ð@þ¬. 
 

SECTION – C 

          Answer any FIVE questions (5 × 4 = 20) 

 

Q9) Describe the working of FULL adder with proper circuit diagram. 

 ç³NÆæÿ~ çÜ…MæüË° Äñý¬MæüP ç³°^óþÄ¶ý¬ Ñ«§é¯@þÐ@þ¬¯@þ$ ™èþW¯@þ Ð@þËÄ¶ý$ ç³rÐ@þ¬ §éÓÆ> 
ÑÐ@þÇ…^èþ$Ð@þ¬. 

 

Q10) State and prove Gauss law. 
 V>‹Ü °Ä¶ý$Ð@þ*°² ™ðþÍí³ °Ææÿ*í³…^èþ$Ð@þ¬. 
 

Q11) Derive an equation for the capacitance of a parallel plate capacitor 

without and with dielectric material of constant K. 

 çÜÐ@þ*…™èþÆæÿ ç³ËMæüË Mðü´ëíÜrÆŠÿ Äñý¬MæüP „æüÐ@þ$™èþ¯@þ$ K íÜ¦Æ>…MæüÐ@þ¬ VæüË Æø«§æþMæüÐ@þ¬™ø Ð@þ$ÇÄ¶ý¬ 
Æø«§æþMæüÐ@þ¬ ÌôýMæü$…yæþ Mæü¯@þ$Vö¯@þ$Ð@þ¬. 

 

Q12) Write a short note on Hysteresis loop. 
 íßýçÜtÇíÜ‹Ü Ð@þ“MæüÐ@þ¬ Oò³ Ëçœ¬ sîýMæü {ÐéÄ¶ý¬Ð@þ¬. 
 

Q13) Explain the growth of current in CR circuit with DC voltage source. 

 DC  ÐøÌôýth VæüË CR Ð@þËÄ¶ý$Ð@þ¬ÌZ Ñ§æþ$Å™Œþ Ð@þ– ®̈° Væü*Ça ÑÐ@þÇ…^èþ$Ð@þ¬. 
 

Q14) Explain displacement current. 

 Ýë¦̄ @þ {¿¶ý…Ô¶ý Ñ§æþ$Å™Œþ¯@þ$ ÑÐ@þÇ…^èþ$Ð@þ¬. 

 

Q15) Explain the construction and working of a Zener diode as an voltage regulator. 

 i¯@þÆŠÿ yæþÄñý*yŠþ Äñý¬MæüP °Æ>Ã×ýÐ@þ¬ Ð@þ$ÇÄ¶ý¬ A¨ ÐøÌôýtgŒý °Ä¶ý$…{™èþ×ìýV> GÌê ç³° ^óþÄ¶ý¬¯ø 
ÑÐ@þÇ…^èþ$Ð@þ¬. 

 

 

  



   

  

 

Q16) State and prove de Morgan’s theorems. 

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

 

SECTION – D 

          Answer any FOUR questions (4 × 5 = 20) 

 

Q17) Susceptibility of a material is 44.25 ×10–12C2/N-m2 & ∈0 = 8.85 × 10–12. Find the 

dielectric constant and permittivity of the material.  

 JMæü ç³§éÆæÿ®Ð@þ¬ Äñý¬MæüP çÜòÜí³t¼Ísìý 44.25 ×10
–12

C
2
/N-m

2 Ð@þ$ÇÄ¶ý¬ ∈0 = 8.85 × 10
–12 

AÆÿ¬¯@þ, B ç³§éÆæÿ®Ð@þ¬ Äñý¬MæüP Æø«§æþMæü íÜ¦Æ>…MæüÐ@þ¬ Ð@þ$ÇÄ¶ý¬ ç³ÇÃsìýÑsîý° Mæü¯@þ$Vö¯@þ$Ð@þ¬. 

 

Q18) A conducting sphere of radius 10 cm is charged at 300 Volts. Calculate the 

energy stored. 
0 9

1
4

9 10
π

 
∈ = × 

 

 10 cm  ÐéÅÝëÆæÿ®Ð@þ¬ VæüË JMæü Vøâ¶ýÐ@þ¬¯@þ$ 300 V Ð@þ§æþª B§óþÔ¶ý ç³ÇõÜ¢ §é° Ä¶ý$…§æþ$ °ËÓ 

Ä¶ý¬…yæþ$ Ô¶ýMìü¢ G…™èþ? 
0 9

1
4

9 10
π

 
∈ = × 

 

 

Q19) Magnetic induction at a distance of 2.3 cm due to a current carrying long wire is 

13 mT. Find the current in it. (µ0 = 4π × 10
–7

).  

 JMæü ´÷yæþOÐðþ¯@þ ¡Væü @̄þ$…yìþ 2.3 cm §æþ*ÆæÿÐ@þ¬ AÄ¶ý$ÝëP…™èþ {õ³Ææÿ×ý ÑË$Ð@þ B = 13mT
r

. AÆÿ¬¯@þ 

¡VæüÌZ° Ñ§æþ$Å™Œþ {ç³ÐéçßýÐðþ$…™èþ? (µ0 = 4π × 10
–7

). 

 

Q20) In a solenoid of 0.8 m long and radius 2.5 cm having 720 turns a current of        

50 mA flows. What is the value of magnetic induction at the mid of the solenoid. 

(µ0 = 4π × 10
–7

)  

 0.8 m  ´÷yæþÐ@þ# 2.5 cm  ÐéÅÝëÆæÿ®Ð@þ¬ VæüË ÝùÌñý¯éÆÿ¬yŠþ ^èþ$rÏ çÜ…QÅ 720 §é°ÌZ 50 mA  

Ñ§æþ$Å™Œþ {ç³Ð@þíßýõÜ¢ §é° Ð@þ$«§æþÅ ¿êVæü…ÌZ AÄ¶ý$ÝëP…™èþ {õ³Ææÿ×ý G…™èþ? (µ0 = 4π × 10
–7

) 

 

  



   

  

 

Q21) If 1.5 amperes of current flows through a coil of self inductance 1.6 henry what 

is the amount of energy stored in the coil.  

 1.6 òßý{±Ë çÜÓÄ¶ý$… {õ³Ææÿ×ýVæüË JMæü ¡Væü ^èþ$rtÌZ 1.5 B…í³Ä¶ý$ÆæÿÏ Ñ§æþ$Å™Œþ {ç³Ð@þíßý…_ @̄þ^ø 
§é° Ä¶ý$…§æþ$ °Ë$Ð@þ Ä¶ý¬…yæþ$ Ô¶ýMìü¢ G…™èþ? 

 

Q22) A coil of self inductance 50 henry and resistance 100Ω are joined in series to a          

2 volt battery. Calculate the time constant and the max. current. 

 50 H  çÜÓÄ¶ý$… {õ³Ææÿ×ý VæüË JMæü ¡Væü ^èþ$rt Ð@þ$ÇÄ¶ý¬ 100Ω Æø«§æþMæüÐ@þ¬ “Ôóý×ìýÌZ 2 voltË 
»êÅrÈ¯@þMæü$ MæüË$ç³ºyìþ¯@þÑ, B Ð@þËÄ¶ý$Ð@þ¬ Äñý¬MæüP M>Ë íÜ¦Æ>…MæüÐ@þ¬ Ð@þ$ÇÄ¶ý¬ §é°ÌZ 
{ç³Ð@þíßý…^óþ VæüÇçÙx Ñ§æþ$Å™Œþ¯@þ$ ÌñýMìüP…ç³#Ð@þ¬. 

 

Q23) If AC supply is 230 volts calculate its average emf during positive half cycle. 

 AC çÜÆæÿçœÆ>ÿ230 volts AÆÿ¬ @̄þ^ø §é° Äñý¬MæüP «§æþ¯@þ AÆæÿ® ^èþ“MæüÐ@þ¬¯@þ…§æþ$ çÜVæür$ 
Ñ§æþÅ^éeËMæü ºËÐðþ$…™èþ? 

 

Q24) In a CE configuration, current gain of a transistor is 100. Calculate its current 

gain in CB configuration.  

 CE AÐ@þ$ÇMæüÌZ JMæü {sê°ÞçÜtÆŠÿ Ñ§æþ$Å™Œþ {ç³Ðéçßý Ð@þÆæÿ®̄ @þÐ@þ¬ (current gain) 100 AÆÿ¬¯@þ^ø 

CB AÐ@þ$ÇMæüÌZ §é° ÑË$Ð@þ G…™èþ? 

 
���� 
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SECTION – A 

          Answer any two questions (2 × 7½ = 15) 

 

  

Q1)  Explain about singlet fine structure in alkaline earth spectra and what are the 
screening constant for alkali spectra for s, p, d and ‘f ’ states. 

 „>Ææÿ Ð@þ$–†¢Mæü Ð@þÆæÿ~ ç³sê°Mìü çÜ…º…«̈ …_ @̄þ HMæü A×ý$ °Æ>Ã×ê°² ÑÐ@þÇ…^èþ$Ð@þ¬? „>Ææÿ ÌZàË 
s, p, d  Ð@þ$ÇÄ¶ý¬ ‘f ’ íÜ¦†Ë “Ôóý×ìý íÜ¦Æ>…M>Ë$ ™ðþË$ç³#Ð@þ¬. 

 

Q2)  What is Raman effect? Explain about Raman effect experimentally. 
 Æ>Ð@þ$¯Œþ {ç³¿êÐ@þ… A¯@þV> ó̄þÑ$? {ç³Äñý*Væü ç³NÆæÿÓMæü…V> ÑÐ@þÇ…^èþ…yìþ. 
 

Q3)  What are matter waves? Describe experimental demonstration of matter waves. 
 {§æþÐ@þÅ ™èþÆæÿ…V>Ë$ A @̄þV>¯óþÑ$? {ç³Äñý*Væüç³NÆæÿÓMæü ÑÐ@þÆæÿ×ý CÐ@þÓ…yìþ. 
 

Q4) Describe about the basic properties of nuclei. 
 Móü…{§æþMæü… Äñý¬MæüP {́ ë£æþÑ$Mæü «§æþÆ>ÃË$ ÑÐ@þÇ… è̂þ$Ð@þ¬. 

 

SECTION – B 

          Answer any two questions (2 × 7½ = 15) 

 
Q5) Describe about the application to particle in one dimensional box using 

Schrodinger’s wave equation. 
  {Úùyìþ…VæüÆŠÿ ™èþÆæÿ…Væü çÜÒ$MæüÆæÿ×ê°² A¯@þ$Ð@þÇ¢…ç³^óþçÜ*¢ HMæüÑ$¡Ä¶ý$ õ³sìýMæüÌZ E…yóþ Mæü×ê°Mìü 

çÜÒ$MæüÆæÿ×ý… {ÐéÄ¶ý¬Ð@þ¬. 
 
Q6) Describe about liquid drop model of a Nucleus. 
 Móü…{§æþMæü {§æþÐ@þ ¼…§æþ$ ¯@þÐ@þÊ¯é Væü*Ça ÑÐ@þÇ…^èþ$Ð@þ¬. 
 
 



   

  

 

  
Q7) Explain about Gamow’s theory of α-decay. 

 α  & Ñçœ$r¯é°Mìü çÜ…º…«̈ …_¯@þ V>Ððþ* íÜ§é®…™é°² ÑÐ@þÇ…^èþ$Ð@þ¬. 
 
Q8) Describe about Weiss theory of ferromagnetism. 
 òœ“Æø AÄ¶ý$ÝëP…™èþ™éÓ°² Ò‹Ü íÜ§é®…™èþ…™ø ÑÐ@þÇ…^èþ$Ð@þ¬. 

 
SECTION – C 

          Answer any FIVE questions (5 × 4 = 20) 

 

Q9) What is Hunt’s law? 
 ýçßý…sŒý °Ä¶ý$Ð@þ*°² {ÐéÄ¶ý¬Ð@þ¬? 
 

Q10) What are selection rules? 
 Ð@þÆæÿ×ý °Ä¶ý$Ð@þ*Ë$ ™ðþË$ç³#Ð@þ¬. 
 

Q11) What are the limitations of Bohr’s theory? 
 »ZÆŠÿ íÜ§é®…™èþ…ÌZ° ÌZ´ëË$ ™ðþË$ç³#Ð@þ¬. 
 

Q12) Define wave velocity & group velocity. 
 ™èþÆæÿ…Væü ÐóþVæü… Ð@þ$ÇÄ¶ý¬ {́ ëÐ@þçÜ¦ ÐóþVæü… A¯@þV>¯óþÑ$? 
 

Q13) What are the differences between Nuclear fission and fusion? 
 Móü…{§æþMæü Ñ_e†¢ Ð@þ$ÇÄ¶ý¬ çÜÐóþ$Ãâ¶ý¯éË Ð@þ$«§æþÅ »ôý«§éË$ ™ðþË$ç³#Ð@þ¬. 
 

Q14) Explain about energy production in stars by carbon cycle. 
 M>Ææÿ¾̄ Œþ ^èþ“Mæü… çÜàÄ¶ý$…™ø ¯@þ„æü{™éËÌZ Ô¶ýMìü¢ Ñyæþ$§æþË Væü*Ça ÑÐ@þÇ… è̂þ$Ð@þ¬. 
 

Q15) What are Miller indices? 
 Ñ$ËÏÆŠÿ çÜ*_MæüË$ A¯@þV>¯óþÑ$? 
 

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

 

 

 



   

  

 

  
 

SECTION – D 

          Answer any FOUR questions (4 × 5 = 20) 

 

Q17) Find the possible values of s, l, j for one electron atom when n = 3.  
 n = 3 AÆÿ¬ @̄þ GË[M>t̄ Œþ ç³ÆæÿÐ@þ*×ý$Ð@þ# Äñý¬MæüP s, l, j  ÑË$Ð@þË$ Mæü¯@þ$Vö¯@þ$Ð@þ¬. 
 

Q18) A material was excited by radiation having a wavelength of 4358Å. A Raman 

line was observed at 4400Å. Calculate the Raman shift. 
 4358Å ™èþÆæÿ…VæüO§ðþÆæÿƒÅ… MæüÍW¯@þ ç³§éÆæÿ®… E™óþ¢h™èþ… ^ðþ…¨¯@þ¨. Æ>Ð@þ$¯Œþ Ð@þÆæÿ~ç³r ÆóÿQ 

™èþÆæÿ…VæüO§ðþÆæÿƒÅ… 4400Å  AÆÿ¬™óþ Æ>Ð@þ$¯Œþ ÑÝë¦ç³¯@þ… G…™èþ? 

 

Q19) Find the wavelength associated with 1 gm of mass having a velocity 2000 m/sec. 

(Planck’s constant h = 6.62 × 10–34 J-s) 
 1 gm  {§æþÐ@þÅÆ>Õ 2000 m/sec ÐóþVæü… MæüÍW¯@þ Mæü×ý… Äñý¬MæüP ™èþÆæÿ…VæüO§ðþÆæÿƒÅ… G…™èþ?                 

(´ëÏ…MŠüü íÜ¦Æ>…Mæü… h = 6.62 × 10–34 J-s) 

 

Q20) If the uncertainity in position of an electron is 4 × 10–10 m and uncertainity in its 

momentum is 1.65 × 10–24 kg m/s. Calculate Planck’s constant.  
 JMæü GË[M>t̄ Œþ Äñý¬MæüP Ýë¦̄ @þ…ÌZ A°Õa† 4 × 10–10 Ò$. {§æþÐ@þÅ ÐóþVæü…ÌZ A°Õa† 1.65 × 10–24 

kg m/sec  AÆÿ¬™óþ ´ëÏ…MŠü íÜ¦Æ>…Mæü… G…™èþ? 

 

Q21) How many electrons, protons and neutrons are there in 14 grams of 6C
14? 

 14 “V>Ð@þ¬Ë M>Ææÿ¾̄ Œþ (6C
14) ¯@þ…§æþ$ E…yóþ GË[M>t̄ ŒþË$, {́ ùsê Œ̄þË$ Ð@þ$ÇÄ¶ý¬ ¯@þ*Å{sê¯ŒþË 

çÜ…QÅ G…™èþ? 

 

 

 



   

  

 

  

Q22) 92U
238 successively emits α-particle and β-particle then what is the atomic mass 

and atomic number of the new element? 

 92U
238 JMæü α & Mæü×ê°² Ð@þ$ÇÄ¶ý¬ JMæü β & Mæü×ê°² E§éYÆæÿ… ^óþõÜ¢ HÆæÿµyóþ ç³§éÆæÿ®… Äñý¬MæüP 

ç³ÆæÿÐ@þ*×ý$ çÜ…QÅ Ð@þ$ÇÄ¶ý¬ {§æþÐ@þÅÆ>Õ G…™èþ? 

 

Q23) Find the Miller indices of a set of parallel planes which make intercepts in the 

ratio 3a : 4b on the X and Y axis and pre parallel to the Z-axis. 
 JMæü çÜÐ@þ$™èþÌêË çÜÑ$† X, Y  A„>Ë Oò³ ^óþÄ¶ý¬ A…™èþÆæÿU…yéË$ 3a : 4b  Ð@þ$ÇÄ¶ý¬ Z 

A„>°Mìü çÜÐ@þ*…™èþÆæÿ…V> E¯é²Æÿ¬. AÆÿ¬™óþ Ðésìý Ñ$ËÏÆŠÿ çÜ*_MæüË ÑË$Ð@þË$ ™ðþË$ç³#Ð@þ¬. 

 

Q24) Calculate the wavelength of an X-ray beam incident at 12º for the first order 

reflection from a calcite crystal, if the grating constant of the crystal is 3.035Å.  
 M>Ìñý•ÛsŒý çÜ¹sìýMæü… Oò³ ç³™èþ¯@þ… ^ðþ…§æþ$™èþ$¯@þ² X  MìüÆæÿ×êË Ððþ¬§æþsìý ÆæÿMæü… “Ôóý×ìý ç³Æ>Ð@þÆæÿ¢̄ é°Mìü ç³™èþ¯@þ 

Mø×ý… 12º AÆÿ¬™óþ X MìüÆæÿ×ý ™èþÆæÿ…VæüO§ðþÆ>ƒÅ°² Mæü¯@þ$Vö¯@þ$Ð@þ¬. (çÜ¹sìýMæü íÜ¦Æ>…Mæü… 3.035Å) 

 
���� 
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     SECTION - A  

     Answer all questions. (4 × 11½ = 46) 

  
        

Q1) a) Explain crystal fields theory and splitting of d-orbitals in octahedral and 

square planar complexes. 
  çÜ¹sìýMæü „óü{™èþ íÜ§é®…™èþÐ@þ¬¯@þ$ Ð@þ$ÇÄ¶ý¬ AçÙtçœËMæü, çÜÐ@þ$™èþË ^èþ™èþ$Ææÿ{çÜ çÜ…ÕÏçÙt 

çÜÐóþ$Ãâ¶ý¯@þÐ@þ¬ËÌZ d-orbital Ñ¿¶ýf¯@þ¯@þ$ ^èþÇa…ç³#Ð@þ¬. 
OR 

 b) Explain SN1 and SN2 inorganic reaction mechanisms. 

  C¯éÆ>Y°MŠü ^èþÆæÿÅËÌZ SN1 Ð@þ$ÇÄ¶ý¬ SN2 ^èþÆ>Å Ñ«§é¯éË¯@þ$ ÑÐ@þÇ…^èþ…yìþ. 
   

Q2)  a) Give the classification of organo metallic compounds. Give the preparation 

of organo magnesium compound. 
  MæüÆæÿ¾̄ @þÌZçßý çÜÐóþ$Ãâ¶ý¯éË Ð@þÈYMæüÆæÿ×ý¯@þ$ ÑÐ@þÇ…ç³#Ð@þ¬. Ð@þ$ÇÄ¶ý¬ BÆ>Ȳ ø Ððþ$X²íÙÄ¶ý$… 

çÜÐóþ$Ãâ¶ý¯@þÐ@þ¬Ë ™èþÄ¶ý*Ç° ÑÐ@þÇ…ç³#Ð@þ¬. 
OR 

 b) Give the biological significance of cobalt, calcium and magnesium ions. 
  Mø»êÌŒýt, M>ÍÛÄ¶ý$… Ð@þ$ÇÄ¶ý¬ Ððþ$X²íÙÄ¶ý$… Äñý¬MæüP iÐ@þ {́ ëÐ@þ¬QÅ™èþ¯@þ$ ™ðþË$µÐ@þ¬. 
   

Q3)  a) Explain the preparation methods of amines. 
  AÒ$¯ŒþË ™èþÄ¶ý*È ç³§æþ®™èþ$Ë¯@þ$ ÑÐ@þÇ…ç³#Ð@þ¬. 

OR 

 b) Write about NMR spectroscopy and its applications. 

  NMR Ð@þ$ÇÄ¶ý¬ §é° A @̄þ$Ð@þÆæÿ¢̄ éË Væü$Ç…_ {ÐéÄ¶ý¬Ð@þ¬. 
   

Q4) a) What is second order reaction and derive rate constant equation for second 

order reaction? 
  ¨Ó¡Ä¶ý$ “MæüÐ@þ*…Mæü ^èþÆæÿÅ A¯@þV>¯óþÑ$? §é° Æóÿr$ íÜ¦Æ>…Mæü çÜÒ$MæüÆæÿ×ýÐ@þ¬¯@þ$ 

{ç³†´ë¨…^èþ$Ð@þ¬. 
OR 

 b) Explain working of Carnot engine and its calculation of efficiency. 
  M>Æ>²sŒý C…f Œ̄þ ç³°¡Ææÿ$ Ð@þ$ÇÄ¶ý¬ §é° ÝëÐ@þ$Æ>®Å°² °Æ>ªÇ…^óþ ç³§æþ®†° ÑÐ@þÇ… è̂þ…yìþ. 
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SECTION – B 

    Answer any eight of the following questions. (8 × 3 = 24) 

  
  

Q5) Write about HSAB principle. 

 HSAB çÜ*{™èþÐ@þ¬¯@þ$ ÑÐ@þÇ…ç³#Ð@þ¬. 
  

Q6) Write about Fluorescence and phosphorescence. 
 ¸ùÏÆøòÜ¯ŒþÞ Ð@þ$ÇÄ¶ý¬ çÜ$µÆæÿ©í³¢° ÑÐ@þÇ…ç³#Ð@þ¬. 
  

Q7) Write about laws of photo chemistry. 
 ¸ùsZ MðüÑ$[íÜt °Ä¶ý$Ð@þ*Ë Væü*Ça {ÐéÄ¶ý¬Ð@þ¬. 
  

Q8) Explain the structure of Haemoglobin. 
 ýíßýÐðþ*VøÏ¼¯Œþ °Æ>Ã×ê°² ÑÐ@þÇ…ç³#Ð@þ¬. 
  

Q9) Give the Biological significance of Na+ and K+. 

 Na+  Ð@þ$ÇÄ¶ý¬ K+ Äñý¬MæüP iÐ@þ {́ ëÐ@þ¬QÅ™èþ¯@þ$ ™ðþË$ç³#Ð@þ¬. 
  

Q10) Write about Zwitter ion. 

 hÓrtÆŠÿ AÄ¶ý*¯Œþ Væü$Ç…_ {ÐéÄ¶ý¬Ð@þ¬. 
  

Q11) Explain EAN rule with an example. 

 EAN  çÜ*{™èþÐ@þ¬¯@þ$ E§éçßýÆæÿ×ý™ø ÑÐ@þÇ…ç³#Ð@þ¬. 
  

Q12) Write about collision theory. 
 MöÍíÜ Œ̄þ ™èþÄ¶ý*È Væü*Ça {ÐéÄ¶ý¬Ð@þ¬. 
  

Q13) Explain Werner’s theory. 
 ÐðþÆðÿ²ÆŠÿ íÜ§é®…™èþÐ@þ¬¯@þ$ ÑÐ@þÇ…ç³#Ð@þ¬. 
  

Q14) Classification of carbo hydrates. 
 M>Æø¾Oòßý{yóþsŒýË Ð@þÈYMæüÆæÿ×ý Væü*Ça {ÐéÄ¶ý¬Ð@þ¬. 
  

Q15) Give Gibb’s – Helmholtz equation. 
 W»ŒýÞ&òßýÌŒýÐ@þ*ÌŒýj çÜÒ$MæüÆæÿ×ýÐ@þ¬¯@þ$ ™ðþË$ç³#Ð@þ¬. 
  

Q16) Write about chemical shift. 
 MðüÑ$MæüÌŒý íÙ‹œt̄ @þ$ ÑÐ@þÇ…ç³#Ð@þ¬. 
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     SECTION - A  

     Answer all questions. (4 × 11½ = 46) 

 
        

Q1) a) Define drug. Explain sources of drugs and different types of drugs used for 

different diseases. 
  LçÙ§æþ…¯@þ$ °ÆæÿÓ_…^èþ…yìþ. LçÙ§éË Ð@þÊÌêË$ Ð@þ$ÇÄ¶ý¬ ÑÑ«§æþ ÐéÅ«§æþ$ËMæü$ Ðéyóþ 

ÑÑ«§æþ LçÙ§éË @̄þ$ ÑÐ@þÇ…^èþ…yìþ. 
OR 

 b) Write preparation, biological acitivity and uses of any two sulpha drugs. 
  HOÐðþ¯é Æðÿ…yæþ$ çÜÌê¹ LçÙ§éË ™èþÄ¶ý*È, iÐ@þ{ç³“MìüÄ¶ý$ Ð@þ$ÇÄ¶ý¬ Eç³Äñý*V>Ë¯@þ$ 

{ÐéÄ¶ý$…yìþ. 
   

Q2)  a) Write short note on following : 
  “Mìü…¨ Ðé°Mìü Ëçœ¬ ÐéÅQÅ {ÐéÄ¶ý$…yìþ. 

i) Anti-malarial drugs. 
B…sîý&Ð@þ$ÌôýÇÄ¶ý* LçÙ§éË$. 

ii) Harmones. 
àÆøÃ¯@þ$Ë$. 

OR 

 b) Discuss sources, structures and deficiency of A, B, C, D & K vitamins. 

  ÑrÑ$¯ŒþË$ A, B, C, D & K Ë Ð@þÊÌêË$, °Æ>Ã×êË$ Ð@þ$ÇÄ¶ý¬ ÌZ´ëË¯@þ$ 
^èþÇa…^èþ…yìþ. 

   
  

Q3)  a) Write different types of polymerization with mechanism. 
  ÑÑ«§æþ ÆæÿM>Ë ´÷ÍÐðþ$ÈMæüÆæÿ×ý Ñ«§é¯éË¯@þ$ çÜ…Ñ«§é¯éË™ø {ÐéÄ¶ý$…yìþ. 

OR 

 b) Define polymer and explain the classification of polymers. 
  ´ëÍÐ@þ$ÆŠÿ¯@þ$ °ÆæÿÓ_…^èþ…yìþ Ð@þ$ÇÄ¶ý¬ ´ëÍÐ@þ$ÆŠÿË Ð@þÈYMæüÆæÿ×ý @̄þ$ ÑÐ@þÇ…^èþ…yìþ. 
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Q4) a) What is polymer degradation? Write all types of polymer degradation 

methods. 
  ´ëÍÐ@þ$ÆŠÿ A«§øMæüÆæÿ×ý… A¯@þV>¯óþÑ$? A°² ÆæÿM>Ë ´ëÍÐ@þ$ÆŠÿ A«§øMæüÆæÿ×ý Ñ«§é¯éË @̄þ$ 

{ÐéÄ¶ý$…yìþ. 
OR 

 b) Write short notes on following : 
  “Mìü…¨ Ðé°Oò³ Ëçœ¬ÐéÅQÅ {ÐéÄ¶ý$…yìþ. 

i) Phosphorous polymers. 
¸ëçÜµÆæÿ‹Ü ´ëÍÐ@þ$ÆŠÿË$. 

ii) Silicon based polymers. 
íÜÍM> Œ̄þ ´ëÍÐ@þ$ÆŠÿË$. 

 

SECTION – B 

     Answer any eight of the following. (8 × 3 = 24) 

 
  

Q5) Explain application and uses of Penicillin. 

 ò³°ÞÍ¯Œþ Äñý¬MæüP A¯@þ$Ð@þÆæÿ¢̄ éË$ Ð@þ$ÇÄ¶ý¬ Eç³Äñý*V>Ë¯@þ$ ÑÐ@þÇ…^èþ…yìþ. 

  

Q6) Write preparation and uses of paracetamol. 

 ´ëÆ>íÜrÐ@þ*ÌŒý ™èþÄ¶ý*È Ð@þ$ÇÄ¶ý¬ Eç³Äñý*V>Ë¯@þ$ {ÐéÄ¶ý$…yìþ. 

  

Q7) Write structure and preparation of barbitol. 

 »êÇ¾sêÌŒý Äñý¬MæüP °Æ>Ã×ýÐ@þ¬ Ð@þ$ÇÄ¶ý¬ ™èþÄ¶ý*È¯@þ$ {ÐéÄ¶ý$…yìþ. 

  

Q8) Write note on reproductory glands. 

 ç³#¯@þ]Ææÿ$™èþµ†¢ “Væü…«¨ËOò³ Ëçœ¬ ÐéÅQÅ {ÐéÄ¶ý$…yìþ. 

  

Q9) What are anesthetics and how they are used? 

 Ð@þ$™èþ$¢ Ð@þ$…§æþ$Ë$ A¯@þV>¯óþÑ$? Ð@þ$ÇÄ¶ý¬ Ðésìý° GÌê Eç³Äñý*WÝë¢Ææÿ$. 

  

Q10) What are symptoms and drugs used for anti-diabetics? 

 B…sìý&yæþÄ¶ý*»ñýsìýMŠüÞ Äñý¬MæüP Ë„æü×êË$ Ð@þ$ÇÄ¶ý¬ Ðéyóþ Ð@þ$…§æþ$Ë Væü*Ça ™ðþËç³…yìþ. 
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Q11) Explain structure of polymers based on chemical structure. 
 ÆæÿÝëÄ¶ý$¯@þ °Æ>Ã×ý B«§éÆæÿ…V> ´ëÍÐ@þ$ÆŠÿ °Æ>Ã×ê°² ÑÐ@þÇ…^èþ…yìþ. 
  

Q12) Explain about Polymerization techniques. 
 ´÷ÍÐðþ$ÈMæüÆæÿ×ý ç³§æþ®™èþ$Ë Væü$Ç…_ ÑÐ@þÇ…^èþ…yìþ. 
  

Q13) Write preparation and uses of polyvinyl chloride. 
 ´ëÍÑŌ ðþÌŒý MøÏOÆðÿyŠþ ™èþÄ¶ý*È Ð@þ$ÇÄ¶ý¬ Eç³Äñý*V>Ë¯@þ$ {ÐéÄ¶ý$…yìþ. 
  

Q14) Write about glass transition temperature. 
 V>k ç³ÇÐ@þÆæÿ¢̄ @þ EÚù~“Væü™èþ Væü*Ça {ÐéÄ¶ý$…yìþ. 
  

Q15) What are Volan and Quillon polymers. 
 ÐøË¯Œþ Ð@þ$ÇÄ¶ý¬ MìüÓÌZÏ̄ Œþ ´ëÍÐ@þ$ÆŠÿË$ A¯@þV>¯óþÑ$? 
  

Q16) Write note on Plastic materials. 
 ´ëÏíÜtMŠü ç³§éÆ>®Ë Væü*Ça {ÐéÄ¶ý$…yìþ. 
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