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Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer any TEN questions each in 30 words. 
1. Define scalar product of two vectors. 

 C¸ öÁUhºPÎß ì÷P»õº ö£¸UPø» Áøμ¯Ö. 

2. For the position vector zkyjxir 
++= , show that 

3div =r . 

 {ø» vø\¯ß zkyjxir 
++=  GÛÀ 3div =r  GÚ 

{ÖÄP. 

3. What do you mean by β -function? 
 ¥hõ \õº¦ GßÓõÀ GßÚ? 

4. Find the value of 9
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  ©v¨ø£ Psk¤i. 

5. Define Hermitian matrix. 
 öíºª\ß Aoø¯ Áøμ¯Ö. 

6. Write down the characteristic equation of a 
matrix. 
 J¸ Ao°ß £s¤¯À \©ß£õmøhU SÔ¨¤kP. 

7. Define an analytic function of a complex variable. 
 ]UP»õÚ ©õÔ°ß £S¨£õ´Ä ö\¯À£õmøh 
Áøμ¯Ö. 
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8. What are complex numbers? 

 ]UPö»sPÒ GßÓõÀ GßÚ? 

9. What is Fourier Series? 

 L§›¯º öuõhº GßÓõÀ GßÚ? 

10. Mention any two uses of fourier series. 

 §›¯º öuõh›ß H÷uÝ® C¸ £¯ß£õkPøÍU 
SÔ¨¤kP. 

11. Define curl of a vector function. 

 Pº¼ß öÁUhº \õºø£ Áøμ¯Ö. 

12. State Stoke’s theorem. 

 ì÷hõUì ÷uØÓzøuz u¸P. 

SECTION B — (5 × 5 = 25 marks) 

Answer any FIVE questions each in 200 words. 

13. For the position vector zkyjxir 
++= , show that 

0div
3

=






r
r

. 

 {ø» vø\¯ß zkyjxir 
++=  GÛÀ 0div

3
=






r
r

 

GÚ {ÖÄP. 

14. Obtain the relation between beta and gamma 
function. 

 ¥hõ ©ØÖ® PõL©õ \õº¦PÐUQøh÷¯¯õÚ 
öuõhºø£ ö£ÖP. 
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15. Elucidate the properties of eigen values and eigen 
vectors. 

 IPß ©v¨¦PÒ ©ØÖ® IPß öÁUhºPÎß 
£s¤¯À¦PøÍ öuÎÁõP GkzxøμUPÄ®. 

16. Enumerate the properties of moduli and graphical 
analysis of complex numbers. 

 ©õk¼°ß £s¤¯À¦PøÍ²®, ]UPö»sPÎß 
ÁøμPøÍ £S¨£õ´øÁ²® ÂÁõv. 

17. Expand as a Fourier series the output of halfwave 
rectifier. 

 Aøμ Aø»v¸zv°ß §›¯º öuõhº öÁÎ±møh 
Â›ÁõUSP. 

18. Briefly explain line and volume integrals. 

 Á› ©ØÖ® öuõSv J¸[Qøn¨ø£ _¸UP©õP 
ÂÍUSP. 

19. Show that .2 12

0
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dtten nt −

∞
−=  

 dtten nt 12

0

2
2 −

∞
−=  GÚ {ÖÄP. 

SECTION C — (3 × 10 = 30 marks) 

Answer any THREE questions each in 500 words. 

20. State and prove Gauss divergence theorem. 

 Põì øhÁºáß ÷uØÓzøu TÔ {¹¤. 
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21. Obtain the series solution of legendre differential 
equation. 
 ö»áßm÷μ ÁøPa \©ß£õmiß öuõhº wºøÁ 
ö£ÖP. 

22. Find the characteristic equation of the following 
matrix and verify the Cayley-Hamilton theorem. 
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\©ß£õmiøÚU PshÔ¢x ÷P÷»&íõªÀhß 
÷uØÓzøu \›£õºUPÄ®. 

23. Obtain the Fourier series expansion xxxf sin)( =  
in the interval ππ <<− x . Hence deduce that 
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 xxxf sin)( = PõÚ §›¯º öuõh›ø¯ ππ <<− x  
CøhöÁÎ°À PõsP, ÷©¾® 
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 GÚ _¸USP. 

24. Obtain the polar form of Cauchy-Riemann 
equation. 

 Cauchy-Riemann Ûß ÷£õ»õº Aø©¨ø£ ö£ÖP. 
——————— 


