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 Section A  (10  2 = 20) 

Answer all questions. 

1. Find ny  if mbaxy )(  . 

 mbaxy )(   GÛÀ ny &ø¯U PõsP. 

2. Define Maximum function. 

 «¨ö£¸ \õºø£ Áøμ¯Ö. 

3. Show that in the parabola axy 42  , the subnormal is 

constant. 

 axy 42   GßÓ £μÁøÍ¯zvß xøna ö\[÷Põk J¸ 

©õÔ¼ GÚ {¹¤. 
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4. Show that in the curve  coter  , the polar subtangent is 

tanr . 

  coter   GßÓ ÁøÍÄUS ÷£õ»õº xønöuõk÷Põk 

tanr  GÚ {ÖÄP. 

5. Write down the formula for centre of curvature. 

 ÁøÍÄ ø©¯zvß `zvμzøu GÊxP. 

6. Find the x -coordinate of the centre of curvature at given 

points on the points on the curves 2xy   at 







4
1

,
2
1

. 

 







4
1

,
2
1

 GßÓ öPõkUP¨£mh ¦ÒÎPÎß £i 2xy   GßÓ 

ÁøÍÄUS ÁøÍÄ ø©¯zvß x &ß B¯z öuõø»Ä PõsP. 

7. Solve approximately in radians 87.0
3

sin 





  x

. 

 87.0
3

sin 





  x

 ÷μi¯ÛÀ ÷uõμõ¯©õP wºUP. 

8. Write the expansion of cos  interms of  . 

 cos &ß Â›ÁõUPzøu GÊxP. 

9. Prove that xxx coshsinh22sinh  . 

 xxx coshsinh22sinh   GÚ {¹¤. 

10. Write down the formula for x1cosh . 

 x1cosh &ß `zvμzøu GÊxP. 
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 Section B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Find the maxima and minima of the function 

103632 23  xxx . 

  103632 23  xxx  GßÓ \õº¦US «¨ö£¸ ©ØÖ® 

«\]Ö ©v¨ø£U PõsP. 

Or 

 (b) Find the n th differential coefficient of 

xxx 3cos2coscos . 

  xxx 3cos2coscos &ß n &Áx ÁøPöPÊ PõsP. 

12. (a) Find the angle of intersection of the cardioids 

)cos1(  ar  and )cos1(  br . 

  )cos1(  ar  ©ØÖ® )cos1(  br  GßÓ 

ö|g_ÁøÍPÎß öÁmk ÷Põn® PõsP.  

Or 

 (b) Find the slopes of the curves )cos1(  ar  at 

2
  .  

  )cos1(  ar  GßÓ ÁøÍÄUS 
2
  À \õ´Ä 

ÂQuzøuU PõsP. 
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13. (a) Prove that the radius of curvature at any point of 

cycloid )sin(   ax  and )cos1(  ay  is 

2
cos4

a . 

  )sin(   ax  ©ØÖ® )cos1(  ay  GßÓ 

ÁøÍÂß H÷uÝ® J¸ ¦ÒÎ°À ÁøÍÄ Bμ® 

2
cos4

a  GÚ {¹¤. 

Or 

 (b) Find the envelope of the family of a straight lines 
32 atattxy  , the parameter being ‘t ’. 

  32 atattxy   GßÓ ÷|º÷PõkPÎß SÊ©zvÀ 

‰kÁøμø¯U PõsP. ‘t ’ Gß£x AÍÄ¸ BS®. 

14. (a) Express 



sin
6sin

 interms of cos . 

  



sin
6sin

øÁ cos &ß ©h[SPÍõP ÂÁ›. 

Or 

 (b) Evaluate : 
x

xx
x 2cos

2cossin
lim

2




. 

  ©v¨¤kP : 
x

xx
x 2cos

2cossin
lim

2




. 
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15. (a) If ivuiyx  )tan( . Prove that 
y

x
v
u

2sinh
2sin

 . 

  ivuiyx  )tan(  GÛÀ 
y

x
v
u

2sinh
2sin

  GÚ {¹¤. 

Or 

 (b) Prove that xxx 3sinh4sinh33sinh  . 

  xxx 3sinh4sinh33sinh   GÚ {¹¤. 

 Section C  (3  10 = 30) 

Answer any three questions. 

16. If xy 1sin  prove that 0)1( 12
2  xyyx . Also prove 

that 0)12()1( 2
12

2   nnn ynxynyx . 

 xy 1sin  GÛÀ 0)1( 12
2  xyyx  GÚ {¹¤. ÷©¾® 

0)12()1( 2
12

2   nnn ynxynyx  GÚ {ÖÄP. 

17. Prove that, in the curve 
r

ar
dr
dsar

22

,





. 

 

ar   GßÓ ÁøÍÄUS 

r
ar

dr
ds 22 

  GÚ {ÖÄP. 

18. Find the evolute of the ellipse 12

2

2

2


b
y

a
x

. 

 12

2

2

2


b
y

a
x

 GßÓ }ÒÁmhzvß A»ºÁøμ PõsP. 
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19. Expand  53 cossin  in a series of sines of multiples of  . 

  53 cossin  GßÓ öuõhøμ  &ß ©h[SPÍõP ÂÁ›. 

20. Separate into real and imaginary parts of )(tan 1 iyx  . 

 )(tan 1 iyx  ø¯ ö©´ ©ØÖ® PØ£øÚ¨ £SvPÍõP ¤›UP. 

———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. If  ,,  are the roots of the equation 03  baxx . 

Find  


. 

  ,,  Gß£øÁ 03  baxx  GßÓ \©ß£õmiß 

‰»[PÒ GÛÀ  


 ©v¨ø£U PõsP. 

2. Find the equation whose roots are increased by 2 the 
roots of 0742 24  xxx . 

 0742 24  xxx  ß ‰»[PÎÀ 2 Tmh QøhUS® 
\©ß£õmøhU PõsP. 

3. Give an example for reciprocal equation. 

 uø»RÌ \©ß£õmiØS Kº Euõμn® öPõk. 

4. State Rolles theorem. 

 ÷μõ¼ß ÷uØÓzøuU TÖ. 

Sub. Code 
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5. Find the number and sum of all the divisors of 360. 

 360–ß GÀ»õ ÁSUS® GsPÎß GsoUøP ©ØÖ® 
TmkzöuõøP°øÚU PõsP. 

6. How many numbers are there less than 500 which are 
not divisible by 2, 3 or 5? 

 500 US® SøÓÁõÚ GsPÎÀ 2, 3 AÀ»x 5–BÀ 
ÁS£hõu GsPÒ GzuøÚ EÒÍx? 

7. Solve the simultaneous congruences  7mod25 x ; 
 4mod2x . 

  7mod25 x ;  4mod2x  GßÓ J÷μ ÷|μ •Ê Jzu 
\©ß£õkPøÍ wºUP. 

8. Evaluate  m  for 8,2,1 m . 

 8,2,1 m  PõÚ  m –ß ©v¨ø£U PõsP. 

9. Prove that n
n

nn
n aaaaana   2121 . Hence deduce 

that 21
2
2

2
1 2 aaaa  . 

 n
n

nn
n aaaaana   2121  GÚ {¹¤. ÷©¾® 

21
2
2

2
1 2 aaaa   {ÖÄP. 

10. State Cauchy-Schwarz inequality. 

 Põæ ìSÁõº]ß \©Ûßø© ÷uØÓzøu TÖ. 

 Part B (5  5 = 25) 
Answer all questions, choosing either (a) or (b). 

11. (a) Show that the equation 03  rqxx  will have one 

root twice another if 036343 32  qr . 

   03  rqxx  GßÓ \©ß£õmiß J¸ ‰»® Akzu 

‰»zøu¨÷£õÀ C¸©h[S GÛÀ 036343 32  qr  
GÚ {ÖÄP. 

Or 
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 (b) Show that the sum of the 6th powers of the roots of 
0147  xx  is 3. 

   0147  xx  GßÓ \©ß£õmiß 6–Áx AkUS 
‰»[PÎß TkuÀ 3 GÚ {ÖÄP. 

12. (a) Obtain by Newton’s method the root of the equation 
0133  xx  which lies between 1 and 2. 

   {³mhß •øÓ°À 0133  xx  GßÓ \©ß£õmiß 
‰»[PÒ 1 ©ØÖ® 2 US® Cøh°À EÒÍx GÚ {¹¤. 

Or 

 (b) Solve 0415124 23  xxx  given that it has a 
double root.  

   öPõkUP¨£mhøÁ°ß £i Cμmøh ‰»[PÒ öPõsh 

0415124 23  xxx GßÓ \©ß£õmøh wºUP. 

13. (a) Find the smallest number with 18 divisors. 

   18 ÁS¨£õßPÐøh¯ ªPa]Ó¯ GsoøÚU PõsP. 

Or 

 (b) Find the highest power of 3 dividing 1000! 

   1000! Gß£x 3–BÀ ÁS£kÁuØPõÚ ö£›¯ 
AkUøPU PõsP. 

14. (a) Prove that nn 13  is divisible by 2, 3, 5, 7 and 13. 

   nn 13  Gß£x 2, 3, 5, 7 ©ØÖ® 13 À ÁS£k® GÚ 
{¹¤. 

Or 

 (b) Solve the linear congruence  26mod25 x . 

    26mod25 x  GßÓ ÷|›¯À •ÊJzu \©ß£õmøh 
wºUP. 
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15. (a) Prove that      333

3
8 zyxxzzyyx  . 

        333

3
8 zyxxzzyyx   GÚ {ÖÄP. 

Or 

 (b) If cba ,,  are positive real numbers such that 

27222  cba . Prove that 81333  cba . 
   cba ,,  Gß£øÁ ªøPö©´ GsPÒ ©ØÖ® 

27222  cba  GÛÀ 81333  cba  GÚ {¹¤. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Transform the equation 023184 234  xxxx  into 
one which does not contain the third term. 

 023184 234  xxxx  GßÓ \©ß£õmiøÚ ‰ßÓõÁx 
EÖ¨¦ CÀ»õ©À ©õØÔ Aø©UP. 

17. Solve 06113335116 2345  xxxxx . 

 wºUP 06113335116 2345  xxxxx  

18. If rddd ,,, 21   are the divisors of N , prove that 
      Nddd r   21 . 

 rddd ,,, 21   Gß£Ú N  ø¯ ÁSUS® GsPÍõP C¸¨¤ß 

      Nddd r   21  GÚU Põs¤. 

19. State and prove Wilson’s theorem. 
 ÂÀ\Ûß ÷uØÓzøu GÊv {¹¤. 

20. If nm   prove that    mnnnmm yxyx  . 

 nm   GÛÀ    mnnnmm yxyx   GÚ {¹¤. 

———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. Prove that       
b

c

c

a

b

a

dxxfdxxfdxxf  where c  is some 

value of x  between a  and b . 

       
b

c

c

a

b

a

dxxfdxxfdxxf  GÚ {ÖÄP, C[S c  Gß£x 

a  ©ØÖ® b –US Cøh÷¯¯õÚ x –ß ©v¨¦ BS®. 

2. Evaluate : 
 

   
dx

xx
x

 

2

0
2323

23

cossin

sin


. 

 ©v¨¦ PõsP : 
 

   
dx

xx
x

 

2

0
2323

23

cossin

sin


. 

3. Evaluate : 
2

0

7sin


dxx . 

 ©v¨¦ PõsP : 
2

0

7sin


dxx . 

Sub. Code 
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4. Evaluate :   dxex x23 . 

 ©v¨¦ PõsP :   dxex x23 . 

5. Evaluate :    
3

0

2

1

dxdyyxxy . 

 ©v¨¦ PõsP :    
3

0

2

1

dxdyyxxy . 

6. Write short note on Jacobian. 

 öáU÷Põ¤¯ß £ØÔ ]Ö SÔ¨¦ ÁøμP. 

7. Prove that :   !1 nn  . 

 {ÖÄP :   !1 nn  . 

8. Evaluate :   
1

0

87 1 dxxx . 

 ©v¨¦ PõsP :   
1

0

87 1 dxxx . 

9. Find the Fourier coefficient nb  of   2xxf   in the interval 

  , . 

   2xxf  –US L§›¯º SnP® nb –ø¯   ,  GßÓ 

CøhöÁÎ°À PõsP. 

10. Define Fourier cosine series. 

 L§›¯º öPõø\ß öuõhøμ Áøμ¯Ö. 
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 Part B (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Prove that : 
       

   xfxafif

xfxafifdxxfdxxf
aa



 
20

22
0

2

0
 

   {ÖÄP : 
       

   xfxafif

xfxafifdxxfdxxf
aa



 
20

22
0

2

0
 

Or  

 (b) Show that :  
2

0

2 2sin


dxxx .  

   {ÖÄP :  
2

0

2 2sin


dxxx . 

12. (a) Obtain the reduction formula for  dxxntan  (n  is a 

positive integer). 

    dxxntan  –ß SøÓzuÀ Áõ´¨£õmøhU PõsP  

(n  J¸ ªøP •Ê Gs) 

Or 

 (b) Evaluate : dxxx 3sin3 .  

   ©v¨¦ PõsP : dxxx 3sin3 . 

13. (a) Evaluate  dydxyx 22  over the circular area 

122  yx . 

   122  yx  GßÓ Ámh £μ¨£ÍÄ öPõshx GÛÀ 

 dydxyx 22 –ø¯ PõsP. 

Or 

GÛÀ

GÛÀ
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 (b) Change the order of integration in the integral 

 
a xa

a
x

dydxxy
0

2

2

 and evaluate it. 

    
a xa

a
x

dydxxy
0

2

2

–ß Á›ø\ø¯ ©õØÔ ©v¨¦ PõsP. 

14. (a) Show that :  
2

0

2

0 sin

1
sin






 dd . 

   {ÖÄP :  
2

0

2

0 sin

1
sin






 dd . 

Or 

 (b) Evaluate : .
1

log
1

0

dx
x

x
n

m 





  

   ©v¨¦ PõsP : .
1

log
1

0

dx
x

x
n

m 





  

15. (a) Show that 















  







1 1
22

2

1
sin

1
cos

2
11

n n

x

n
nxn

n
nxee





 

in the interval  2,0 . 

    2,0   GßÓ CøhöÁÎ°À 
















  







1 1
22

2

1
sin

1
cos

2
11

n n

x

n
nxn

n
nxee





 GÚ {ÖÄP. 

Or 

 (b) Find the Fourier sine series for   cxf   in the 

interval  ,0 . 

    ,0  CøhöÁÎ°À   cxf  –US L§›¯º ø\ß 

öuõhøμU PõsP. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Prove the following : 

 (a)  12log
2

1
cossin

sin
2

0

2


 dx

xx
x

. 

 (b)  
 
0

3

3
2

sin d . 

 RÌUPshÁØøÓ {ÖÄP. 

 (A)  12log
2

1
cossin

sin
2

0

2


 dx

xx
x

. 

 (B)  
 
0

3

3
2

sin d . 

17. If 
2

0

sin


dxxxu n
n  and n  is a positive integer, then 

prove that     1

2 21


 
n

nn nunnu  . 

 
2

0

sin


dxxxu n
n  ©ØÖ® n  J¸ ªøP •Ê Gs GÛÀ 

    1

2 21


 
n

nn nunnu   GÚ {ÖÄP. 

18. Evaluate  dzdydxxyz  taken through the positive 

octant of the sphere 2222 azyx  . 

 2222 azyx   GßÓ ÷PõÍzvß ªøP¨£Sv°À 

 dzdydxxyz –ß ©v¨ø£U PõsP. 
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19. Express   dxxx pnm 
1

0

1  in terms of Gamma functions and 

evaluate the integral   
1

0

1035 1 xx . Also find dxe x




0

2

. 

   dxxx pnm 
1

0

1 –ø¯ Põ©õ \õº¦PÎÀ Psk ©ØÖ® 

Av¼¸¢x   
1

0

1035 1 xx –ß ©v¨ø£U PõsP. ÷©¾® 

dxe x




0

2

–ß ©v¨ø£U PõsP. 

20. Find the fourier cosine series in  ,0  for the function 

 
 
 














xx

xx
xf

2

20
.  

  
 
 














xx

xx
xf

2

20
 GßÓ \õº¤ØS  ,0  

CøhöÁÎ°À L§›¯º öPõø\ß öuõhøμU PõsP. 

 

 

 
———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. Find the angle between the planes  

 522  zyx  and 623  zyx .  

 522  zyx  ÷©¾® 623  zyx  GßÓ C¸ 

uÍ[PÐUS Cøh¨£mh ÷PõnzøuU PõsP. 

2. Find the direction cosine’s of the line 

23
5

12
3

4





 zyx
.  

 23
5

12
3

4





 zyx
 GßÓ ÷Põmiß vø\UöPõÍ\ßPøÍU 

PõsP. 

Sub. Code 
4BMA2C2 
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3. State and conditions for the straight line 

n
zz

m
yy

l
xx 111 







 to line on the plane 

0 dczbyax .  

 
n

zz
m

yy
l
xx 111 







 GßÓ ÷|º÷Põk 0 dczbyax  

GÚ® uÍzvÀ Aø©¯ {£¢uøÚPøÍ GÊx. 

4. Find the distance of a point )5,4,3(  from the point of 

intersection of 
2

5
2

4
1

3 





 zyx
 with the plane 

2 zyx .  

 
2

5
2

4
1

3 





 zyx
 ÷©¾® 2 zyx  CøÁ Cμsk® 

öÁmk® ¦ÒÎUS )5,4,3(  GßÓ ¦ÒÎ°¼¸¢x yμzøu 

PnUQkP. 

5. Find the equation of the sphere which has the line joining 
the points )5,7,2(  and )1,3,5(   as diameter.  

 )5,7,2( , )1,3,5(   GßÓ ¦ÒÎPøÍ CønUS® ÷PõmiøÚ 

Âmh©õPU öPõsh ÷PõÍzvß \©ß£õk PõsP. 

6. Find the centre and radius of the sphere 
0222222  dwzvyuxazayax .  

 0222222  dwzvyuxazayax  GÝ® ÷PõÍzvß 

ø©¯® Bμ® PõsP. 

7. Prove that 3rdiv .  

 3rdiv  GÚ {¹¤. 

8. Find the value of a such that  

 kaxzyjyzxizaxyF )()2()( 222   is irrotaional.  

 kaxzyjyzxizaxyF )()2()( 222   Gß£u vø\¯ß 

_ÇØ]¯ØÓuÚõÀ  a–ß ©v¨¦ PõsP. 



A–10012

  

  3

9. State Green’s theorem.  

 R›ß ÷uØÓzøu TÖ. 

10. Evaluate  
c

rdf  where jyixf 32   and c  is the 

straight line joining )0,0(  to )1,1( .  

jyixf 32   ÷©¾® c  Gß£x )0,0(  Â¼¸¢x )1,1(  I 

CønUS® ÷Põk GÛÀ  
c

rdf  IU PnUQkP. 

 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Find the image of the point )3,2,1(   on the plane 
261033  zyx .  

  )3,2,1(   GßÓ ¦ÒÎ°ß ¤®£zøu 

261033  zyx  GßÓ uÍzøu¨ ö£õ¸zx Põs. 

Or 

 (b) Find the symmetrical form of the equation of the 
line given by 01352;75  zyxzyx .  

  01352;75  zyxzyx  GßÓ ÷PõmiØS 

\©a^μõÚ ÁiÁa \©ß£õmøh PõsP. 

12. (a) Find the prependicular distance from )1,9,3(   to 

the line 
5
13

1
31

8
8 






 zyx

.  

  
5
13

1
31

8
8 






 zyx

 GßÓ ÷PõmiØS® )1,9,3(   

GßÓ ¦ÒÎUS® Cøh÷¯ EÒÍ ö\[Szx yμzøuU 
PõsP. 

Or 
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 (b) Find the bisector of the acute angle between the 
planes 01543  zyx  and 013125  zyx .  

  01543  zyx  ÷©¾® 013125  zyx  

CÁØÔØS Cøh¯÷¯ EÒÍ SÖ[÷PõnzvÀ 
C¸\©öÁmiø¯ Põs. 

13. (a) Find the equation of the sphere having the circle 
9222  zyx ; 522  zyx  as a great circle.  

  9222  zyx ; 522  zyx  GßÓ ÁmhzvøÚ 

«¨ö£¸ Ámh©õPU öPõsh ÷PõÍzvß \©ß£õk 
PõsP. 

Or 

 (b) Find the equation of the right circular cone whose 
vertex is at the origin whose axis is the line 

321
zyx

  and which has semivertical angle 30º.  

  
321
zyx

  GßÓ ÷Põmøh Aa\õPÄ® ÷©¾® Aøμ 

Ea]U÷Põn® 30º BPÄ® öPõsh J¸ Ámh 
T®¤Ýøh¯ \©ß£õmøh Põs. 

14. (a) Find the directional derivative of 
xyzxzyzx  22 4  at )3,2,1(  in the direction of 

kji 2 .  

  xyzxzyzx  22 4 –ß )3,2,1(  GßÓ ¦ÒÎ°hzx 

kji 2  GßÓ vø\°À vø\ ÁøPUöPÊøÁU 

PõsP. 

Or 

 (b) Prove that vcurluucurlvvudiv  )( .  

  vcurluucurlvvudiv  )(  {ÖÄP. 
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15. (a) Use Stoke’s theorem, show that 0  .  

  ì÷hõUì ÷uØÓ® ‰»® 0   GÚUPõmkP. 

Or 

 (b) Evaluate  
s

dsnf  where kyzjxiyxf 22)( 2   

and s  is the surface of the plane 622  zyx  in 
the first octant.  

  s  Gß£x •uÀ AøμUPõØ £Sv¯õP uÍ® 

622  zyx   GÛÀ  
s

dsnf  IU PnUQkP. 

kyzjxiyxf 22)( 2   

 Part C  (3  10 = 30) 

Answer any three questions. 

16. A variable plane which remains at a constant distance 3P 
from the origin cuts the coordinate axes at CBA ,, . Show 
that the locus of the centroid of the triangle ABC  is 

2222   pzyx .  

Bv°¼¸¢x CBA ,,  GßÓ B¯ Aa_ yμ[PÎÀ öÁmk® 

J¸ ©õÖ® uÍzvß yμ® 3P GÛÀ ABC  GßÓ 
•U÷Põnzvß |kU÷Põmka \¢v°ß {¯©¨£õøu 

2222   pzyx  GÚU PõmkP. 

17. Prove that the lines ;
2

1
8
10

3
1 






 zyx

 

1
4

7
1

4
3 






 zyx

  are coplanar, find also their point of 

intersection are the plane through them.  
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 ;
2

1
8
10

3
1 






 zyx

 
1

4
7

1
4
3 






 zyx

 GßÓ ÷PõkPÒ 

J¸ uÍzvÀ Aø©¢uøÁ GÚ {¹¤. ÷©¾® A¢u C¸ 
÷PõkPÎÀ öÁmk¨ ¦ÒÎ ©ØÖ® Auß ÁÈ¯õP ö\À¾® 
uÍzøu²® PõsP. 

18. Find the equation of the cylinder whose generators are 

parallel to the line 
321
zyx




  and whose guiding curve 

is the ellipse 12 22  yx ; 0z .  

 12 22  yx ; 0z  GßÓ }Ò Ámhzøu ÁÈPõmiÚ 

ÁøÍÁøμ¯õPÄ® ¤Ó¨£õUQ 
321
zyx




  GßÓ ÷PõmiØS 

Cøn¯õPÄ® EÒÍ J¸ E¸øÍ°ß \©ß£õmøhU Põs. 

19. (a) Find the unit normal to the surface 133  zxyzx  
at )1,1,1( .  

 (b) Prove that rnrr nn 2grad  . 

 (A) 133  zxyzx  GßÓ £μ¨¤ØS )1,1,1(  GßÓ 

¦ÒÎ°¼¸¢x Jº A»S ö\[SzøuU PõsP. 

  (B) rnrr nn 2grad   GÚ {¸¤. 

20. Verify Gauss divergence theorem for kzjxiyf 2  for 

the cylinderical region s  given by 222 ayx  ; 0z  and 
hz  .  

222 ayx  ; 0z   ©ØÖ® hz   GßÓ E¸øÍ¨ £Sv°À 

Põêß Â›uÀ ÷uØÓzøu kzjxiyf 2 US \›£õUP. 

———————— 
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 Part A  (10  2 = 20) 

Answer all the questions. 

1. Express the permutation  4321   543  as a product of 
disjoint cycles. 

  4321   543  GßÓ Á›ø\ ©õØÓzøu ö£õxÁØÓ 

Ámh[PÎß ö£¸UPzvÀ GÊxP. 

2. Find the order of 1  and 3 in  ,z . 

  ,z –À –1 ©ØÖ® 3 BQ¯øÁPÎß Á›ø\ø¯U PõsP. 

3. Find all the left cosets of  8,4,0H  in  ,12Z . 

  ,12Z  –À  8,4,0H  UPõÚ GÀ»õ Chx EhßPøÍU 

PõsP. 

4. Define the index of a subgroup in a group. 

 S»zvÀ EmS»zvß SÔ±møh Áøμ¯Ö. 

Sub. Code 
4BMA3C1 
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5. Define a normal subgroup of a group with an example. 

 J¸ S»zvß ÷|ºø© EmS»zøu GkzxUPõmkhß GÊxP. 

6. Find the order of the quotient group 
 3

6Z
. 

 
 3

6Z
 GßÓ DÄ S»zvß Á›ø\ø¯U PõsP. 

7. Prove that     ,,: ZZf  defined by   xxf 2  is a 
homomorphism. 

   xxf 2  GßÖ ÁøμÖUP¨£mh     ,,: ZZf –ø¯ 

J¸ ö\¯À ©õÓõ–Em÷PõºzuÀ GÚ {¹¤. 

8. Prove that    .,,  RR . 

    .,,  RR  GÚ {¹¤. 

9. Define the characteristic of the ring. 

 ÁøÍ¯zvß £sø£ Áøμ¯Ö. 

10. Define an integral domain with an example. 

 Gs Aμ[Pzøu GkzxUPõmkhß Áøμ¯Ö. 

 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Prove that a non-empty subset H  of a group G  is a 
subgroup of G  iff HabHba  1, . 

  G  GßÓ S»zvß öÁØÔ»õ EmPn® H  Gß£x Jº 
EmS»©õP Aø©¯z ÷uøÁ¯õÚ ©ØÖ® ÷£õx©õÚ 

{£¢uøÚ HabHba  1,  GÚ {¹¤. 

Or 
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 (b) Let G  be a group and a be an element of order n  in 
G . Then  prove that eam   iff n  divides m . 

  G  Gß£x J¸ S»® ©ØÖ® a  Gß£x G –°À EÒÍ 

n  Á›ø\  öPõsh EÖ¨¦ BS®. eam   BP C¸UP 
÷uøÁ¯õÚx® ©ØÖ® ÷£õx©õÚx©õÚ {£¢uøÚ m  
Gß£x n –ø¯ ¤›UQßÓ GÚ {¹¤. 

12. (a) Let G  be a group and H  be a subgroup of G . Then 
prove that   

  (i) HaHHa   

  (ii) HbabHaH  1 . 

  G  Gß£x J¸ S»® ©ØÖ® H Gß£x G °À EÒÍ 
J¸ EmS»® GÛÀ 

  (i) HaHHa   

  (ii) HbabHaH  1  GÚ {¹¤.  

Or 

 (b) Let H  and K  be two finite subgroups of a group G . 

Then prove that  
KH

KH
HK


 . 

  H  ©ØÖ® K  Gß£Ú G  GßÓ S»zvß •iÄÖ 

EmS»[PÒ GÛÀ 
KH

KH
HK


  GÚ {¹¤. 

13. (a) Let H  be a subgroup of G . Let Ga   . Then prove 
that 1aHa  is a subgroup of G . 

  H  Gß£x G  ß EmS»® BS®. Ga   GÛÀ 
1aHa  ø¯ G –ß EmS»® GÚ {¹¤. 

Or 
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 (b) Show that a subgroup N  of G  is normal iff the 
product of two right cosets of N is again a right 
coset of N . 

  G –°À N GßÓ EmS»® ÷|ºø©¯õP C¸UP 

÷uøÁ¯õÚx® ©ØÖ® ÷£õx©õÚx©õÚ {£¢uøÚ 

Cμsk Á»x xønU Pn[PÎß ö£¸UP¾® J¸ 

Á»x xønU Pn©õS® GÚ {¹¤. 

14. (a) If H  is normal in G , then prove that  Hf  is 

normal in  Gf . 

  G –°À H  J¸ ÷|ºø© GÛÀ  Hf  ø¯  Gf  °À 

÷|ºø© GÚ {¹¤. 

Or 

 (b) Let G  be any group. Show that GGf :  given by 

  1 xxf  is an  isomorphism G  is abelian. 

  G  Gß£x HuõÁx S»®   1 xxf  GÚ 

öPõkUP¨£mh GGf :  E¸öÁõzu \õº¦ G  

A¥¼¯ß GÚ {¹¤. 

15. (a) Prove that nZ  is an integral domain iff n  is prime. 

  nZ  Gs Aμ[P©õP C¸UP ÷uøÁ¯õÚx®  ©ØÖ® 

÷£õx©õÚx©õÚ {£¢uøÚ n  J¸ £Põ Gs GÚ 

{¹¤. 

Or 

 (b) Prove that the characteristic of an integral domain 
D  is either 0 or a prime number. 

  J¸ Gs  Aμ[P® D –ß £s¦ 0 AÀ»x £Põ Gs 

GÚ {¸¤. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Let  A and B  be two subgroups of a group G . Then 

prove that AB  is a subgroup of G  iff BAAB  . 

 A  ©ØÖ® B  Gß£Ú G  GßÓ S»zvß EmS»[PÒ BS®.  

AB  Gß£x G  °ß EmS»©õP  C¸UP ÷uøÁ¯õÚx® 

©ØÖ® ÷£õx©õÚx©õÚ {£¢uøÚ BAAB   GÚ {¹¤. 

17. State and prove Lagrange's theorem. 

 ö»Uμõß]°ß ÷uØÓzøu GÊv {¹¤. 

18. Let N  be a subgroup of G . Then prove that the following 

are equivalent. 

 (a) N  is a normal subgroup of G  

 (b) NaNa 1  for all Ga   

 (c) NaNa 1  for all Ga   

 (d) Nana 1  for all Nn   and Ga  . 

 N  Gß£x G  °ß EmS»® BS®. R÷Ç öPõkUP¨£mk 

EÒÍøÁPÒ \©® GÚ {¹¤. 

 (A) N  Gß£x  G °À ÷|ºø© EmS»® 

 (B) GÀ»õ Ga   US® NaNa 1    

 (C) GÀ»õ Ga   US® NaNa 1   

 (D) GÀ»õ Nn   ©ØÖ®  Ga   US® Nana 1   
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19. State and prove Cayley's theorem. 

 öP´¼°ß ÷uØÓzøu GÊv {¹¤. 

20. Prove that any integral domain D  can be embedded in a 
field F . 

 G¢u J¸ Gs Aμ[P•® D PÍ©õP F  Emö£õvUP •i²® 
GÚU PõmkP. 

  

—————— 
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 Part A  (10  2 = 20) 
Answer all questions. 

1. Verify whether     032 2322  dyyxxdxxyyx  is 
exact. 

     032 2322  dyyxxdxxyyx   GßÓ \©ß£õk 

ö£õ¸zu©õÚ \©ß£õhõ  GÚa \›£õº. 

2. Solve : 322 pypxy  . 

 wº 322 pypxy  . 

3. Reduce the equation   12 22334  yxDxDxDx  to 

an equation with constant coefficients. Here 
dx
dD  . 

   12 22334  yxDxDxDx  GßÓ \©ß£õmøh ©õÔ¼ 

SnP[PÒ öPõsh \©ß£õhõP ©õØÖP. C[÷P 
dx
dD  . 

Sub. Code 
4BMA3C2 
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4. Find the particular integral of xey
dx
dyx

dx
ydx  242

2
2 . 

 xey
dx
dyx

dx
ydx  242

2
2  ß ]Ó¨¦z wºøÁU PõsP. 

5. Solve : 0222  yyxyx . 

 wº  :  0222  yyxyx . 

6. Solve  : 0loglog  dzxydyzzxdxzyz . 

 wº :  0loglog  dzxydyzzxdxzyz . 

7. Form a partial differential equation by ba,  from 

   byaxz  22 .  

    byaxz  22  ¼¸¢x ba,   I Â»UQ £Sv 

ÁøPUöPÊ \©ß£õmøhU PõsP. 

8. Solve : 22qyp  . 

 wº : 22qyp   

9. Find 






 
t

eL
t1

. 

 






 
t

eL
t1

 IU PõsP. 

10. Prove that     asFtfaL at  . 

     asFtfaL at   GÚ {ÖÄP. 
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 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Solve :   022  dyxydxxyx . 

  wº :   022  dyxydxxyx . 

Or 

 (b) Solve :   0623 222  xyyxpxyp . 

  wº :   0623 222  xyyxpxyp . 

12. (a) Solve : 
 22

2
2

1

1
3

x
y

dx
dyx

dx
ydx


 . 

  wº : 
 22

2
2

1

1
3

x
y

dx
dyx

dx
ydx


 . 

Or 

 (b) Solve :  xyzx
dz

y
dy

xy
dx

22 
 .  

  wº :  xyzx
dz

y
dy

xy
dx

22 
 . 
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13. (a) Solve by method of variation of parameters 

nxyn
dx

yd
sec2

2

2

 . 

  nxyn
dx

yd
sec2

2

2

   GßÓ \©ß£õmøh xøn A»S 

©õÖuÀ •øÓø¯¨ £¯ß£kzv wºÄ PõsP. 

Or 

 (b) Verify the condition of integrabilty and solve 

  033 23322  dzeyxdyydxx z . 

    033 23322  dzeyxdyydxx z  GßÓ 

\©ß£õmiß öuõøP°ku¼ß {£¢uøÚø¯a 

\›£õºzx wºÄ PõsP. 

14. (a) Solve :    11 2  zqqp . 

  wº :    11 2  zqqp . 

Or 

 (b) Solve : 222222 zxqyxp  . 

  wº : 222222 zxqyxp   
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15. (a) Find   
















22

1

54

2

ss
sL . 

    
















22

1

54

2

ss
sL  IU PõsP. 

Or 

 (b) Find 










134
3

2
1

ss
sL . 

  










134
3

2
1

ss
sL  IU PõsP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Solve :   xeyDD x cos423  . 

 wº :   xeyDD x cos423  . 

17. Solve : 
 
x

xxy
dx
dyx

dx
ydx 1logsinlog
2

2
2 

 . 

 wº : 
 
x

xxy
dx
dyx

dx
ydx 1logsinlog
2

2
2 

 . 

18. Solve :   04644 485
2

2
2  yxx

dx
dyx

dx
ydx . 

 wº :   04644 485
2

2
2  yxx

dx
dyx

dx
ydx . 
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19. Solve : 012222  qypxqp . 

 wº : 012222  qypxqp . 

20. Solve :   1322

2

 ty
dt
dyt

dt
ydt  when   00 y . 

 wº :   1322

2

 ty
dt
dyt

dt
ydt  I   00 y  GÛÀ wºÄ 

PõsP. 

—————— 
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Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Write the first five terms of the sequence 











12
12

2

2

n
n

.  

 











12
12

2

2

n
n

 GßÓ öuõhº Á›ø\°ß •uÀ I¢x EÖ¨¦PøÍ 

GÊxP.  

2. Define monotonic sequence.  

 K›¯À £õPz öuõhº Á›ø\ø¯ Áøμ¯Ö.  

3. Show that 0
1

.....
2
1

1
1

lim 





 

 nnn
.  

 0
1

.....
2
1

1
1

lim 





 

 nnn
 GÚ {¹¤.  

Sub. Code 
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4. Define a cluster point of the sequence.  

 öuõhº Á›ø\°ß vμÒ ¦ÒÎø¯U PõsP.  

5. Let  na  be convergent series converging to the sum S . 

Then prove that 0lim 
 nn

a .  

  na  J¸ SÂ²® öuõhº S  À SÂQÓx GÛÀ 0lim 
 nn

a  

GÚ {¹¤.  

6. State Cauchy’s general principle of convergence.  

 SÂu¾UPõÚ ÷Põ]°ß ö£õx ÷Põm£õmøh GÊx.  

7. State Kummer’s test.  

 S®©ºì&ß ÷\õuøÚø¯ GÊx.  

8. State Cauchy’s root test.  

 ÷Põ]°ß ‰» ÷\õuøÚø¯ GÊx.  

9. Show that the series ....
13
1

9
1

5
1

1   convergent.  

 ....
13
1

9
1

5
1

1   GßÓ öuõhº SÂ²® GÚ {¹¤.  

10. Define an absolutely convergent series with an example.  

 AÓöÁõ¸[Sz öuõhøμ GkzxUPõmkhß Áøμ¯Ö.  
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 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) If bbaa nn  )(,)(  and nn ba   for all n , then 

ba  . Prove  

  bbaa nn  )(,)(  ©ØÖ® nn ba   GÀ»õ n US® 

GÛÀ ba   GÚ {¹¤.  

Or 

 (b) Show that if )( na  is a monotonic sequence then 







 

n
aaa n....21  is also a monotonic sequence.   

  )( na  Gß£x J¸ J›¯À £õPz öuõhº Á›ø\ GÛÀ 







 

n
aaa n....21  &Ä® J¸ K›¯À £õPz öuõhº 

Á›ø\ GÚ {¹¤.  

12. (a) Prove that any Cauchy sequence is a bounded 

sequence.  

  G¢u J¸ ÷Põ] öuõhº Á›ø\²® GÀø»z öuõhº 

Á›ø\ GÚ {¹¤.  

Or 

 (b) Show that 0
!

lim 
 nn n

n
.  

  0
!

lim 
 nn n

n
 GÚ {¹¤.  



A–10015

  

  4

13. (a) Discuss the convergence of the series 

 


1
....21

4

222

n
n

.  

   


1
....21

4

222

n
n

 GßÓ öuõh›ß SÂuø» Bμõ´P.  

Or 

 (b) Show that 
2
1

14
1
2 
 n

.  

  
2
1

14
1
2 
 n

 GÚ {¹¤.  

14. (a) Test the convergence of the series  n
xn

.  

   n
xn

 GßÓ öuõh›ß SÂuø» Bμõ´P.  

Or 

 (b) Test the convergence of the series  

  ....
3
1

2
1

3
1

2
1

3
1

2
1

3322 





 






 






   

  ....
3
1

2
1

3
1

2
1

3
1

2
1

3322 





 






 






   GßÓ öuõh›ß 

SÂuø» Bμõ´P.  

15. (a) Prove that any absolutely convergent series is 
convergent.  

  AÓöÁõ¸[Sz öuõhº SÂ²® GÚ {¹¤.  

Or 
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 (b) Test the convergence of the series 

....
!6

1
!4

1
!2

1
1   

  ....
!6

1
!4

1
!2

1
1   GßÓ öuõh›ß SÂuø» Bμõ´P.  

 Part C  (3  10 = 30) 

Answer any three of the following. 

16. Show that e
nn n

n

n







 






 

 !
1

....
!2

1
!1

1
1lim

1
1lim .  

 e
nn n

n

n







 






 

 !
1

....
!2

1
!1

1
1lim

1
1lim  GÚ {¹¤.  

17. Prove that a sequence )( na  converges to l  if and only if 

)( na  is bounded and l  is the only limit point of the 

sequence.  

 J¸ öuõhº )( na , l À SÂQÓx GÛÀ )( na  Gß£x J¸ 

GÀø»z öuõhº ©ØÖ® l  Gß£x J¸ SÂ²® ¦ÒÎ A¢u 

öuõh¸US GÚ {¹¤.  

18. Prove that the harmonic series  pn
1

 converges if 1p  

and diverges if 1p .  

  pn
1

 GßÓ Cø\ öuõhº 1p  GÛÀ SÂ²® ©ØÖ® 1p  

GÛÀ Â›²® GÚ {¹¤.  
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19. Test the convergence of the series ....
642

1
642


xxx

 

 ....
642

1
642


xxx

 GßÓ öuõh›ß SÂuø» Bμõ´P.  

20. State and prove Leibnitz’s test.  

 ½¨Ûmì ÷\õuøÚø¯ GÊv {¹¤.  

———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. Define a vector space with an example.  

 GkzxUPõmkhß öÁUhº öÁÎ°øÚ Áøμ¯ÖUP.  

2. Determine whether  )0,1,1(),0,1,0(),0,0,1(  is linearly 
independent in )(3 RV  or not.  

 )(3 RV &CÀ  )0,1,1(),0,1,0(),0,0,1(  J¸£i \õº¢uuøÁ¯õ 

CÀø»¯õ GÚ PõsP.  

3. Write down the standard basis for )(FVn .  

 )(FVn &CÀ vmh AiUPnzøu GÊxP.  

4. Define dimension of a vector space V  over F . Give an 
example.  

 F &ß «uø©¢u V  GßÓ öÁUhº öÁÎ°ß £›©õnzøu 
Áøμ¯Ö. GkzxUPõmk u¸P.  

Sub. Code 
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5. Define the kernel of T . Give an example.  

 T &°ß EmP¸øÁ Áøμ¯Ö. GkzxUPõmk u¸P.  

6. Let WVT :  be a linear transformation. Prove that 

TTv nullityrankdim  .  

 WVT :  J¸£i E¸©õØÓ® GÛÀ 

 TTv nullityrankdim   GÚ {ÖÄP.  

7. Find the characteristic polynomial of 
















021
210

201

.  

 
















021
210

201

 &ß ]Ó¨¤¯À £À¾Ö¨¦U ÷PõøÁø¯U PõsP.  

8. If   is an eigen value of A  then prove that k  is an 

eigen value of KA , where K  is a scalar.  

 A  &°ß A´Pß ©v¨¦   GÛÀ KA &°ß A´Pß ©v¨¦ 

k &GÚ {ÖÄP, C[S K  Gß£x J¸ vø\°¼.  

9. How will you define x  from inner product? 

 EÒö£¸UPø» £¯ß£kzv x &ø¯ GÆÁõÖ 

Áøμ¯Ö¨£õ´? 

10. Define an orthogonal set. Give an example.  

 ö\[SzxU Pnzøu Áøμ¯Ö& GkzxUPõmk u¸P.  
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 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Let  QbabaV  ,/2  . Prove that V  is a vector 
space over Q  under addition and multiplication.  

   QbabaV  ,/2  GßP. TmhÀ ©ØÖ® 

ö£¸UPø»¨ ö£õÖzx Q &ß «x V  J¸ öÁUhº 
öÁÎ GÚ {ÖÄP.  

Or 

 (b) Let V  be a vector space over a field F  and S  be a 
non-empty subset of V . Prove that  

  (i) )(SL  is a subspace of V  

  (ii) )(SLS  .  

  F  GßÓ PÍzvß «uõÚ öÁUhº öÁÎ V  GßP. 
÷©õ£® S  Gß£x V &°ß öÁØÓØÓ EmPn® GÛÀ 
RÌUPshÁØøÓ {ÖÄP.  

  (i) )(SL  Gß£x V &°ß EÒöÁÎ 

  (ii) )(SLS  .  

12. (a) Prove that any vector space of dimension n over a 
field F  is isomorphic to )(FVn .  

  F  GßÓ PÍzvß «uõÚ n £›©õn•øh¯ öÁUhº 
öÁÎ )(FVn  Ehß C¯À ©õÓõz ußø©²øh¯x GÚ 
{ÖÄP.  

Or 

 (b) Prove that  )4,1,1(),1,5,2(),3,2,1(   is a basis for 
)(3 RV .  

   )4,1,1(),1,5,2(),3,2,1(   J¸ )(3 RV &ß 
AiUPn® GÚ {ÖÄP.  
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13. (a) Let WVT :  be a linear transformation. Prove 

that  VvvTVT  /)()(  is a subspace of .W  

  WVT :  Gß£x J¸£i E¸©õØÓ® GßP. 

 VvvTVT  /)()(  Gß£x W&ß EÒöÁÎ GÚ 

{ÖÄP.  

Or 

 (b) Obtain the matrix representing the linear 

transformation )()(: 33 RVRVT   given by 

)2,,3(),,( cbabaacbaT   with respect to the 

standard basis  321 ,, eee .  

  )2,,3(),,( cbabaacbaT  GÚ Áøμ¯ÖUP¨£mh, 

 321 ,, eee  GßÓ vmh Ai¨£øh Pnzøu¨ ö£õÖzx 

öPõkzxÒÍx GÛÀ )()(: 33 RVRVT   &ß J¸£i 

E¸©õØÓzvß Aoø¯U PõsP.  

14. (a) Using Cayley-Hamilton theorem find the inverse 

the matrix 





















126
216

227

. 

  öP´¼ íõªÀhß ÷uØÓzøu £¯ß£kzv, 






















126
216

227

 GßÓ Ao°ß ÷|º©õÖ Aoø¯U 

PõsP.  

Or 
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 (b) Show that the system of equations  

  19322;8564;112  zyxzyxzyx  

  is inconsistent. 

  RÌUPsh \©ß£õkPÒ JÆÁPz ußø© AØÓx GÚ 

{ÖÄP.  

  19322;8564;112  zyxzyxzyx   

15. (a) In an inner product space V . Prove the following : 

  (i) xx    

  (ii) yxyx  .  

  V &GßÓ EÒ ö£¸UPÀ öÁÎ°À ¤ßÁ¸ÁÚÁØøÓ 

{ÖÄP : 

  (i) xx    

  (ii) yxyx  .  

Or 

 (b) Apply Gram-Schmidt process to construct an 

orthonormal basis for )(3 RV  with the standard 

inner product for the basis  321 ,, vvv  where 

)2,1,2(),0,1,1( 21  vv  and )2,1,1(3 v .  

  )2,1,2(),0,1,1( 21  vv  ©ØÖ® )2,1,1(3 v  

GßÓ Ai¨£øhU Pnzøu £¯ß£kzv  )(3 RV &ß 

JÊ[S ö\[÷Põmk Ai¨£øh Pnzøu Qμõ®&ìªz 

•øÓø¯ £¯ß£kzv PõsP.  
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. (a) Prove that the intersection of two subspaces of a 
vector space is a subspace.  

 (b) Show that any set containing a linearly dependent 
set is also linearly dependent.  

 (A) J¸ öÁUhº öÁÎ°À Cμsk EÒ öÁÎPÎß öÁmk 
J¸ EÒöÁÎ GÚ {ÖÄP.  

 (B) ÷|›¯ \õº¢u Pnzøu EmPn©õP öPõsh G¢uöÁõ¸ 
Pn•® ÷\›¯ \õº¢u Pn® GÚ {ÖÄP.  

17. Let V  be a vector space over a field F . Let 
  VvvvS n  ,..., 21 . Prove that following are equivalent : 

 (a) S  is a basis for V  

 (b) S  is a maximal linearly independent set 

 (c) S  is a minimal generating set.  

 V  Gß£x PÍ® F &ß «uø©¢u öÁUhºöÁÎ. 
  VvvvS n  ,..., 21  GÛÀ, R÷Ç EÒÍøÁ JßÖUöPõßÖ 

\©©õÚøÁ GÚ {ÖÄP.  

 (A) S  Gß£x V ß AizuÍ® 

 (B) S  Gß£x J¸ «¨ö£¸ J¸£i \õμõu Pn® 

 (C) S  Gß£x J¸ «a]Ö Ch¨£õUQ Pn®.  

18. Let V  and W  be two finite dimensional vector spaces 
over a field F . Let mV dim  and nW dim . Prove that 

),( WVL  is a vector space of dimension mn  over F .  

 V  ©ØÖ® W  Gß£Ú PÍ® F &ß ÷©À EÒÍ Cμsk 
Áøμ¯ÖUP¨£mh •iÄÖ £›©õn•øh¯ öÁUhº öÁÎPÒ 
BS®. mV dim  ©ØÖ® nW dim  GÛÀ ),( WVL  
Gß£x PÍ® F &ß ÷©À mn  £›©õn•øh¯ öÁUhº öÁÎ 
GÚ {¹¤.  
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19. Find the eigen values and eigen vectors of the matrix 


















113
151

311

A .  

 

















113
151

311

A  GßÓ Ao°ß G´Pß ©v¨¦PÒ ©ØÖ® 

G´Pß öÁUhºPøÍU PõsP.  

20. Prove that every finite dimensional inner product space 
has an orthonormal basis.  

 JÆöÁõ¸ •iÄÖ £›©õn•øh¯ EÒ ö£¸UPÀ öÁÎ²® 
ö\[Szx Ai©õÚzøu ö£ØÔ¸US® GÚ {ÖÄP. 

———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. Define countable set with an example. 

 GkzxUPõmkhß GsnUTi¯ Pnzøu Áøμ¯Ö. 

2. Prove that Z is closed. 

 Z ‰i¯ Pn® GÚ {ÖÄP. 

3. Define a Cauchy sequence in a metric space M. 

 ¯õ¨¦ öÁÎ M–CÀ Põæ°ß öuõhº Á›ø\ø¯ Áøμ¯Ö.  

4. Is R a second category? Justify. 

 R Cμshõ® ÁøP¯õ? {¯õ¯¨£kzx.  

Sub. Code 
4BMA5C1 
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5. Let ),( 11 dM  and ),( 22 dM  be two metric spaces. Prove 

that any constant function 21: MMf   is continuous. 

 ),( 11 dM  ©ØÖ® ),( 22 dM   Gß£Ú C¸ ¯õ¨¦ öÁÎPÒ 

GßP. G¢u J¸ ©õÔ¼ \õº¦ 21: MMf   öuõhºa]¯õÚx 

GÚ {ÖÄP. 

6. Define a homeomorphism of a function. 

 J¸ \õº¤ß ö\¯À©õÓõ ÷Põºzuø» Áøμ¯Ö. 

7. Let ]4,3[]2,1[ M  with usual metric. Show that M  

is disconnected. 

 ]4,3[]2,1[ M  Gß£x ÁÇUP©õÚ ¯õ¨¦ öÁÎ GßP. 

M  öuõSzu Pn® AÀ» GÚ {ÖÄP.  

8. If BA,  and C  are connected subsets of a metric space 

M  and if CBA  , then prove that B  is not 

connected. 

 M  GßÓ ¯õ¨¦ öÁÎ°À BA,  ©ØÖ® C  Gß£Ú öuõkzu 

EmPn[PÒ ©ØÖ® CBA   GÛÀ B  ¯õÚx öuõkzu 

Pn® AÀ» GÚ {ÖÄP. 

9. Define a compact metric space with an example. 

 GkzxUPõmkhß Pa]u©õÚ ¯õ¨¦ öÁÎø¯ Áøμ¯Ö. 

10. When will you say that a metric space is said to be 

sequentially compact? 

¯õ¨¦ öÁÎ G¨ö£õÊx öuõhº Pa]u©õÚx GÚ TÖÁõ´? 



A–10017

  

  3

 Part B (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) If A  be a countably infinite set and f  be a mapping 

of A  onto a set B  then prove that B  is countable. 

   A  Gß£x GsohzuUP •iÂ»õ Pn® ©ØÖ® 

BAf :  Gß£x ÷©À÷PõºzuÀ \õº¦ GÛÀ B  

Gß£x GsohzuUPx GÚ {ÖÄP. 

Or 

 (b) Prove that in any metric space the intersection of 
finite number of open sets is open. 

   J¸ ¯õ¨¦ öÁÎ°À, •iÄÒÍ GsoUøP²ÒÍ 

vÓ¢u Pn[PÎß öÁmk Pn® J¸ vÓ¢u Pn® GÚ 

{ÖÄP. 

12. (a) Prove that C  with usual metric is complete. 

   C  J¸ ÁÇUP©õÚ ¯õ¨¦ÂÀ •Êø©¯õÚx GÚ 

{ÖÄP. 

Or 

 (b) Prove that a closed set A  in a metric space M  is 

nowhere devise if and only if CA  is everywhere 
dense. 

   M  GßÓ ¯õ¨¦ öÁÎ°À, A  GßÓ ‰i¯ EmPn® 

GÆÂh•® {øÓ¢ux AÀ» GÚ C¸UP ÷uøÁ¯õÚ 

©ØÖ® ÷£õx©õÚ {£¢uøÚ CA  G[S® {øÓ¢ux 

GÚ {ÖÄP. 
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13. (a) Show by an example that the image of an open set 
need not be an open set under a continuous map. 

   vÓ¢u Pnzvß öuõhº \õº¦ ¤®£® vÓ¢u Pn©õPõx 
Gß£uØS J¸ GkzxUPõmk u¸P. 

Or 

 (b) Prove that the metric spaces (0, 1) and (0,  ) with 
usual metric are homeomorphic. 

   ÁÇUP©õÚ ¯õ¨¦ öÁÎPÎÀ (0, 1) ©ØÖ® (0,  ) 
GßÓ ¯õ¨¦ öÁÎPÒ ÁiöÁõ¨¦ø© Eøh¯x GÚ 
{ÖÄP. 

14. (a) If A  and B  are connected subsets of a metric space 
M  and if  BA , then prove that BA   is 
connected. 

   A  ©ØÖ® B  Gß£Ú M  GßÓ ¯õ¨¦ öÁÎ°ß 

öuõk¨¦ÒÍ EmPn[PÒ ©ØÖ®  BA  GÛÀ 

BA   –® öuõk¨¦ÒÍx GÚ {ÖÄP. 

Or 

 (b) State and prove the intermediate value theorem. 

   Cøh{ø» ©v¨¦ ÷uØÓzøuU TÔ {ÖÄP. 

15. (a) Prove that any compact subset A  of a metric space 
M  is bounded. 

   ¯õ¨¦ öÁÎ M –Cß G¢uöÁõ¸ Pa]u©õÚ EmPn® 

A –²® Áμ®¦øh¯x GÚ {ÖÄP. 

Or 

 (b) Let A  be a subset of a metric space M . If A  is 
totally bounded, then prove that A  is bounded. 

   A  Gß£x ¯õ¨¦ öÁÎ M  –Cß EmPn® GßP. A  

•Êø©¯õÚ Áμ®¦øh¯x GÛÀ A  Áμ®¦øh¯x 
GÚ {ÖÄP. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Let ),( dM  be a metric space. Define ),(2),( yxdyx  . 

Prove that d  and   are equivalent metrics. 

 ),( dM  Gß£x ¯õ¨¦ öÁÎ GßP. ),(2),( yxdyx   GÚ 

Áøμ¯ÖUP¨£iß, d  ©ØÖ®   BQ¯øÁ \©® BÚ 

¯õ¨¦PÒ GÚ {ÖÄP. 

17. State and prove Baire’s category theorem. 

 ÷£¯ºêß ÁøP ÷uØÓzøuU TÔ {ÖÄP. 

18. Let ),( 11 dM  and ),( 22 dM  be two metric spaces. Prove 

that a function 21: MMf   is continuous if and only if 

)(1 Ff   is closed in 1M  whenever F  is closed in 2M . 

 ),( 11 dM  ©ØÖ® ),( 22 dM  Gß£Ú C¸ ¯õ¨¦ öÁÎPÒ 

GßP. J¸ \õº¦ 21: MMf   öuõhºa]¯õÚuõP C¸UP 

÷uøÁ¯õÚ ©ØÖ® ÷£õx©õÚ {£¢uøÚ 2M –CÀ Pn® F  

‰i¯x GÛÀ 1M  –CÀ )(1 Ff   ‰i¯x GÚ {ÖÄP. 

19. Prove that a subspace of R  is connected if and only if it is 

an interval. 

 R  –ß EmPn® öuõk¨¦ÒÍuõP C¸UP ÷uøÁ¯õÚ ©ØÖ® 

÷£õx©õÚ {£¢uøÚ Ax J¸ CøhöÁÎ¯õP C¸US® GÚ 

{ÖÄP. 
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20. Prove that any continuous mapping f  defined on a 

compact metric space ),( 11 dM  into any other metric 

space ),( 22 dM  is uniformly continuous on 1M . 

 ),( 11 dM  GßÓ Pa]u©õÚ ¯õ¨¦ öÁÎ°¼¸¢x ),( 22 dM  

GßÓ ¯õ¨¦ öÁÎUS Áøμ¯ÖUP¨£mh f  GßÓ 

öuõhºa]¯õÚ \õº¦, 1M –°À ^μõÚ öuõhºa]²øh¯x 

GÚU PõmkP. 

 

———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. Define a discrete random variable.  

 uÛzuÛ \©Áõ´¨¦ ©õÔø¯ Áøμ¯Ö.  

2. Define the probability density function.  

 {PÌuPÄ Ahºzv \õºø£ Áøμ¯Ö.  

3. Define a binomial distribution.  

 D¸Ö¨¦ £μÁø» Áøμ¯Ö.  

4. Define a Poisson distribution with an example.  

 £õ´\õß £μÁø» GkzxUPõmkhß Áøμ¯Ö.  

5. What are Type I and Type II errors? 

 ©õv› I ©ØÖ® ©õv› II ¤øÇPÒ Gß£Ú GßÚ? 

Sub. Code 
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6. What is meant by null and alternate hypothesis? 

 §a]¯® ©ØÖ® JßÖÂmh Gk÷PõÒ GßÓõÀ GßÚ? 

7. Define t-distribution.  

 t-£μÁø» Áøμ¯Ö. 

8. Define F-distribution.  

 F&£μÁø» Áøμ¯Ö.  

9. What is meant by ANOVA? 

 ANOVA GßÓõÀ GßÚ? 

10. What is LATIN square design? 

 LATIN Aø©¨¦ (\xμ ÁiÁ®) Gß£x GßÚ? 

 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Let x  have the p.d.f. 




 




otherwise0

42if
18

2
)(

xx
xf . 

Find  

  (i)  )(XE   

  (ii)   2)2( XE .  

  




 




otherwise0

42if
18

2
)(

xx
xf   GÛÀ GßÓ {PÌuPÄ 

Ahºzv \õºø£ x  ö£ØÖ C¸¢uõÀ  

  (i)  )(XE   

  (ii)   2)2( XE  BQ¯ÁØøÓU PõsP. 

Or 

©ØÓøÁ 
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 (b) A random variable X  has the following probability 
function.  

xi : –2 –1 0 1 2 3

P(xi) : 0.1 k 0.2 2k 0.3 k

  Find  

  (i)  the value of k  
  (ii)  mean  

  (iii)  )2( xp .  

  uÛzuÛ \©Áõ´¨¦ ©õÔ X  RÌUPsh {PÌuPøÁ 
ö£ØÔ¸¢uõÀ  

xi : –2 –1 0 1 2 3

P(xi) : 0.1 k 0.2 2k 0.3 k

  (i)  k  ©v¨¦ PõsP 

  (ii)  \μõ\›  

  (iii)  )2( xp  PnUQkP. 

12. (a) Find the mode of the normal distribution.  

  \õuõμn £μÁ¼ß •PøhU PõsP. 

Or 

 (b) State and prove additive property of binomial 
distribution.  

  D¸Ö¨¦ £μÁ¼ß TkuÀ Âvø¯U TÔ {ÖÄP. 

13. (a) A coin is tossed 800 times an a person gets 350 
heads. Can we say that he has made a random 
tossing each time? 

J¸ |õn¯® 800 •øÓ Ã\¨£kQÓx. ÷©¾® J¸Áº 
350 •øÓ uø» ö£ÖQßÓõº. JÆöÁõ¸ ÷|μzv¾® 
\©Áõ´¨¤À Ã\¨£kQÓx GÚ GkzxU öPõÒÍ 
•i²©õ? 

Or 
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 (b) The following data gives the means of two samples 
taken from a population. Examine whether there is 
any significant difference between the two sample 

10001 n , 20002 n ; 5.671 x , 5.2,682  x .  

  Cμsk ©õv›PÒ J¸ öuõS¨¤À C¸¢x GkUP¨ 
£mi¸UQÓx. 

  10001 n , 20002 n ; 5.671 x , 5.2,682  x  

C¢u Cμsk ©õv›US® Âzv¯õ\® EÒÍuõ?  

14. (a) A certain Stimulus administered to each of 10 
patients resulted in the following increase of blood 
pressure 8, 8, 7, 5, 4, 1, 0, 0, –1, –1. Can it be 
concluded that the stimulus was responsible for the 
increase in blood pressure. 

J¸ ÁøP¯õÚ FUP ©¸¢x 10 ÷|õ¯õÎPÐUS 
ö\¾zu¨£mhuõÀ Cμzu AÊzu® RÌUPshÁõÖ 

AvP›zux 8, 8, 7, 5, 4, 1, 0, 0, –1, –1. CuÚõÀ FUP 
©¸¢x ö£õxÁõP Cμzu AÊzuzøu AvP›US® GÚU 
P¸u»õ©õ? 

Or 

 (b) A random sample of 10 boys has the following  I.Q. 
(Intelligent Quotients) 70, 120, 110, 101, 88, 83, 95, 
98, 107, 100. Do these data support the assumption 
of a population mean I.Q. of 100? 

10 ©õnÁºPÎß AÔÄz vÓß (I.Q.) 70, 120, 110, 
101, 88, 83, 95, 98, 107, 100 GÛÀ ö£õxÁõP 

©õnÁºPÎß I.Q. 100 GÚ P¸u»õ©õ? 

15. (a) The following  table gives the number of train 
accidents in a country that occurred during the 
various days of the week. Find whether the 
accidents are uniformly distributed over the week. 

Days Sun Mon Tue Wed Thur Fri Sat

No.of Accidents 20 18 13 23 26 11 15 
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  Train Â£zxUPÒ J¸ |õmiÀ J¸ ÁõμzvÀ 

RÌUPshÁõÖ |h¢xÒÍx. J¸ ÁõμzvÀ Ax \©©õP 

|h¢xÒÍx GÚU P¸u»õ©õ? 

|õÒ bõ°Ö v[PÒ ö\Æ ¦uß Â¯õ öÁÒÎ \Û

Â£zxPÒ 20 18 13 23 26 11 15 

Or 

 (b) Write down the ANOVA one way classification 
table. 

  ANOVA J¸ ÁÈ £SzuÔuÀ Pmhzøu GÊxP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Find the m.g.f. of the r.v. )(X  having the p.d.f. 



 


.0

1,
)( 3

1

otherwise
xxf  

 


 


otherwise

xxf
0

1,
)( 3

1

 GÛÀ \›\© ©õÔ°ß )(X  Auß 

v¸¨¦ vÓøÚ E¸ÁõUS® \õºø£ PõsP. 

17. If X  is normally distributed with mean 8 and S.D. and 
find  

 (a) )105(  XP  

 (b) )1510(  XP  

 (c) )15( XP  

 (d) )5( XP  

 (e)  155 XP  

©ØÓøÁ 
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 X  Gß£x \õuõμn £μÁÀ Eøh¯x® Auß \μõ\› 8® 
vmhÂ»UP® 4 GÛÀ 

 (A) )105(  XP  

 (B) )1510(  XP  

 (C) )15( XP   

 (D) )5( XP  

 (E)  155 XP  Gß£øuU PõsP. 

18. The number of accidents per day were studied for 144 
days in Madras city and for 100 days in Delhi city. The 
mean numbers of accidents and the standard deviations 
were respectively 4.5 and 1.2 for Madras City and 5.4 and 
1.5 for Delhi city. Is Madras city more prone to accidents 
than Delhi city? 

 J¸ |õÎÀ |øhö£Ö® Â£zxUPÒ £ØÔ 144 |õmPÒ 
ö\ßøÚ°¾® 100 |õmPÒ öhÀ¼°¾® 
PnUQkUP¨£mhx. \μõ\› Â£zxUPÐ® vmh Â»UP•® 
•øÓ÷¯ ö\ßøÚ°À 4.5 ©ØÖ® 1.2 GßÖ®, öhÀ¼°À 5.4 
©ØÖ® 1.5 GßÖ® EÒÍÚ. öhÀ¼ø¯ Âh ö\ßøÚ°À 
Â£zx AvP® GßÖ TÓ •i²©õ? 

19. The table gives the biological values of protein from 6 
cow’s milk and 6 buffalo’s milk. Examine whether the 
differences are significant? 
Cow’s milk 1.8 2.0 1.9 1.6 1.8 1.5 

Buffalo’s milk 2.0 1.8 1.8 2.0 2.1 1.9 

 6 £_ ©õkPÎ¼¸¢x®, 6 G¸ø© ©õkPÎ¼¸¢x® 
ö£Ó¨£mh £õ¼À EÒÍ ¦μua\zvß AÍÄPÒ R÷Ç 
öPõkUP¨£mkÒÍÚ AøÁPÎÀ EÒÍ ÷ÁÖ£õk 
•UQ¯zxÁ® Áõ´¢uÚÁõ? 

£_® £õÀ 1.8 2.0 1.9 1.6 1.8 1.5 

G¸ø© £õÀ 2.0 1.8 1.8 2.0 2.1 1.9 
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20. The following table gives the classification of 100 workers 
according to sex and nature of work. Using 2 -test 
examine whether the nature of work is independent of 
the sex of the worker. 

Nature of work 

Sex 

Skilled Unskilled Total 

Male  40 20 60 

Female 10 30 40 

Total 50 50 100 

 RÌUPsh \mhzvÀ 100 öuõÈ»õÍºPÎß £õ¼Úzøu¨ 
ö£õÖzx ¤›zxU öPõkUP¨£mkÒÍx (©ØÖ® ÷Áø»°ß 

vÓß) 2  £μÁø»¨ £¯ß£kzv AÁºPÒ vÓß 

£õ¼Úzøu¨ ö£õÖzx ©õÖ£k©õ GÚU PõsP 

÷Áø»°ß ußø©

£õ¼Ú® 

vÓß 
\õº¢ux 

vÓÚØÓx ö©õzu®

Bs 40 20 60 

ö£s 10 30 40 

ö©õzu® 50 50 100 

 

———————— 

 



  

A–10019   

B.Sc. DEGREE EXAMINATION, APRIL 2021 &

Supplementary/Improvement/Arrear Examinations 

Fifth Semester 

Mathematics 

STATICS 

(CBCS – 2014 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Two forces of given magnitudes P  and Q act at a point at 

an angle  . What will be the maximum value of the 

resultant? 

 P  ©ØÖ® Q  AÍÄ öPõsh Cμsk Âø\PÒ   ÷Põn® 

öPõsh ¦ÒÎ°À ö\¯À£kQßÓx. ÂøÍÄ Âø\°ß 

AvP£m\ ©v¨¦ GßÚ? 

2. Write down conditions of equilibrium of any number of 
forces acting upon a particle. 

 J¸ ö£õ¸Îß ÷©À HØ£kzx® G¢u Âø\PÎß 

GsoUøPPÎß Aø\ÁØÓ {ø»ø¯ GÊxP. 

3. Define a moment of a force about a point. 

 J¸ ¦ÒÎ°ß ÷©À J¸ Âø\°ß v¸¨¦z vÓøÚ Áøμ¯Ö. 

Sub. Code 
4BMA5C3 
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4. Give an example of a couple. 

 _Ç¾UPõÚ GkzxUPõmøh u¸P. 

5. State two trigonometrical theorems. 

 ÷Põn ÂQu ÷uØÓzøu GÊx. 

6. Write down conditions for a system of force to reduce to a 
single force or to a couple. 

 Âø\PÎß öuõSv uÛÂø\ AÀ»x J¸ _Ç»õP 
C¸¨£uØPõÚ Pmk¨£õmøh GÊxP. 

7. Define a friction. 

 Eμõ´øÁ Áøμ¯Ö. 

8. Define an angle of friction. 

 ÷Põn Âø\ø¯ Áøμ¯Ö. 

9. Show that the tension at any point is proportional to the 
height of the point above the origin. 

 G¢u J¸ ¦ÒÎ°À EÒÍ CÊÂø\ Bv ¦ÒÎUS ÷©À 
EÒÍ ¦ÒÎUPõÚ E¯μzvØS \©{ø»°À C¸US® GÚ 
{¹¤. 

10. Define a catenary. 

 \[Q¼¯zøu Áøμ¯Ö. 

 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) OCOBOA ,,  are the lines of action of two forces P  
and Q  and their results R  respectively.  Any 
transversal meets the lines in ML,  and N  

respectively.  Prove that 
ON
R

OM
Q

OL
P

 . 
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  OCOBOA ,,  Gß£Ú P  ©ØÖ® Q  BQ¯ÁØÔß 
Âø\U÷PõkPÒ ©ØÖ® AuÝøh¯ ÂøÍÄ R  ß 
Âø\U÷PõkPÒ •øÓ÷¯ BS®. GÀ»õ SÖUS ÷Põk® 
A¢u ÷PõkPøÍ ML,  ©ØÖ® N  –À•øÓ÷¯ 

\¢vzuõÀ 
ON
R

OM
Q

OL
P

  GÚ {¹¤. 

Or 

 (b) ABCDEF  is a regular hexagon and at A , act forces 
represented by ACAB 2, , AD3 , AE4  and AF5 . 
Show that the magnitude of the resultant is 

AB 351  and that it makes an angle 








3

7
tan 1  

with AB . 

  ABCDEF  Gß£x J¸ JÊ[S AÖ÷Põn® ©ØÖ®  

A , À ö\¯À£k® Âø\PÒ •øÓ÷¯ ACAB 2, , 

AD3 , AE4  ©ØÖ® AF5  BS®. Âø\°ß AÍÄ 

AB 351  GÚÄ® ©ØÖ® AB  Ehß HØ£kzx® 

÷Põn® 








3

7
tan 1  GÚÄ® {¹¤. 

12. (a) Forces RQP ,,  act along the sides BAACBC ,,  
respectively of an equilateral triangle.  If their 
resultant is a force parallel to BC  through the 

centroid of the triangle, prove that PRQ
2
1

 . 

  RQP ,,  GßÓ Âø\PÒ \© £UP •U÷Põnzvß 

BAACBC ,,  GßÓ £UP[PÎÀ •øÓ÷¯ 

ö\¯À£kQßÓx. AuÝøh¯ ÂøÍÄ Âø\ BC –US 
Cøn¯õPÄ® voÄ ø©¯©õP J¸ •U÷PõnzvØS 

EÒÍx GÛÀ PRQ
2
1

  GÚ {¹¤. 

Or 
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 (b) If two couples, whose moments are equal and 
opposite, act in the same plane upon a rigid body 
prove that they balance one another. 

  \©® ©ØÖ® Gvº vø\PÒ Ehß v¸¨¦zvÓß öPõsh 
Cμsk _ÇÀPÒ J¸ Âøμ¨£õÚ ö£õ¸Îß J÷μ 
uÍzvÀ ö\¯À£mhõÀ AøÁPÒ JßøÓ JßÖ 
\©©øh²® GÚ {¹¤. 

13. (a) Show that a system of coplanar forces acting on a 
rigid body can be reduced to a single force acting at 
an arbitrary point in their plane together with a 
couple whose moments is equal to the algebraic sum 
of the moment of the forces about the point. 

  J¸ Âøμ¨£õÚ ö£õ¸Îß ÷©À ö\¯À£k® J¸ uÍ 
Âø\PÎß öuõSvø¯ AuÝøh¯ uÍzvÀ H÷uõ J¸ 
¦ÒÎ°À ö\¯À£k® uÍ Âø\²hß A÷u ¦ÒÎ°À 
v¸¨¤z vÓøÚ Âø\PÎß v¸¨¦z vÓßPÎß 
C¯ØPou Tku¾US \©zvøÚU öPõsh _Ç¾US 
SøÓUP •i²® GÚ {¹¤. 

Or 

 (b) Derive the equation of the line of action of the 
resultant. 

  ÂøÍÂß ÷|º÷PõmkUPõÚ Âø\ \©ß£õmøh ö£ÖP. 

14. (a) State laws of friction. 

  Eμõ´Âß ÂvPøÍ GÊx. 

Or 

 (b) A uniform ladder is an equilibrium with one end 
resting on the ground and the other against a 
vertical wall. If the ground and wall be both rough, 
the coefficients of friction being   and   
respectively and if the ladder be on the point of 
slipping at both end, show that   the inclination of 
the ladder to the horizon is given by 




2
1

tan


 . 
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  J¸ ^μõÚ Ho GÀø» \©{ø»°À Auß RÌ£Sv 
ö\õμö\õμ¨£õÚ QøhuÍzv¾® ©ØÖ® Auß ÷©À 
£Sv ö\õμö\õμ¨£õÚ _ÁØÔ¾® EÒÍx. uøμ  ©ØÖ® 
AÁØÔß Eμõ´ÄPÎß SnP[PÒ •øÓ÷¯   ©ØÖ® 

  GÛÀ Ho uøμ²hß  HØ£kzx® ÷Põn®   

GÝ® ÷£õx 



2
1

tan


   GÚ {¹¤. 

15. (a) Derive the equation of the common catenary. 

  ö£õx \[Q¼¯zvß \©ß£õmøh ö£ÖP. 

Or 

 (b) Show that   tanseclog  cx . 

    tanseclog  cx   GÚ {¹¤. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. The resultants of two forces QP ,  acting at a certain 
angle is X  and that of RP ,  acting at the same angle is 
also X . The resultant of RQ,  again acting at the same 

angle is Y . Prove that    
222

2/12

YRQ
RQQRQRXP



   

 Prove that if XYRQP  ,0 . 

 K¸ SÔ¨¤mh ÷Põnzøu HØ£kzuUTi¯ QP ,  GßÓ 
Cμsk Âø\PÎß ÂøÍÄ Âø\ X  ÷©¾® A÷u 
÷PõnzøuU öPõsh RP ,  GßÓ Cμsk Âø\PÎß 
ÂøÍÄ Âø\²® X  BS®. «sk® A÷u ÷Põnzøu 

öPõsh RQ,  ß ÂøÍÄ Âø\ Y  GÛÀ 

   
222

2/12

YRQ
RQQRQRXP



  GÚ {¹¤. 

XYRQP  ,0  GÚ {¹¤. 
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17. State and prove Varignon's theorem. 

 ÷Á›PõÛß _ÇÀ vÓÝUPõÚ ÷uØÓzøu GÊv {¹¤. 

18. A beam of weight W  winged at one end is supported at 
the other end by a string so that the beam and the string 
are in a vertical  plane and make the same angle   with 
the horizon. Show that the reaction at the hinge 

2cosec8
4


W

. 

 W  Gøh öPõsh ¥ªß J¸ •øÚ J¸ Chzøu \õõº¢x® 

©ØöÓõ¸ •øÚ J¸ P®¤¯õÀ CønUP¨£mh ¤•® 

P®¤²® ö\[SzuõÚ uÍzvÀ EÒÍÁõ¸® ÷©¾® AøÁPÒ 

Qøh©mhzxhß   GßÓ J÷μ ÷Põnzøu HØ£kzxQßÓx. 

\õº¢xÒÍ Chzvß GvºÂøÚ 2cosec8
4


W

 GÚ {¹¤. 

19. Two particles P  and Q  each of weight W  on two equally, 

rough inclined planes CA  and CB  of the same height, 
placed  back to book are connected by a light string which 
passes over the smooth top edge C  of the planes. Show 
that if the particles are on the point of slipping, the 
difference of the inclinations of the planes is double the 
angle of frication. 

 JÆöÁõßÖ® W  Gøh öPõsh Cμsk ö£õ¸ÒPÒ P , Q  

J÷μ E¯μ•ÒÍ CA  ©ØÖ® CB  GßÓ ö\õμö\õμ¨£õÚ 

\õ´uÍzvÀ, uÍzvÀ ÁÇÁÇ¨£õÚ ÷©À •øÚ C  °ÀJ¸ 

P®¤°À P , Q  Akzukzu EÒÍÁõÖ øÁUP¨£kQÓx. 

ö£õ¸ÒPÒ |P¸® {ø»°À C¸¢uõÀ uÍzvß 

÷Põn[PÎß Âzv¯õ\® Eμõ´Ä ÷Põnzvß Cμsk 

©h[S GÚ {¹¤. 
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20. Show that the length of an endless chain which will hang 
over a circular pulley of radius a  so as to  be in contact 
with two-thirds of the circumstances of the pulley is 

  









 3
4

32log

3 a . 

 a  Bμ® öPõsh Ámh ÁiÁ P®¤°À ‰ßÔÀ Cμsk 
£[S _ØÓÍøÁ öuõk©õÖ EÒÍ •iÄPÒ CÀ»õu 

\[Q¼°ß }Í®   









 3
4

32log

3 a  GÚ {¹¤. 

—————— 
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 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Define optimum solution. 

 ªP \õuP©õÚ wºøÁ Áøμ¯Ö. 

2. Define a degenerate basic feasible solution. 

 J¸ ]øu¢u Ai¨£øh¯õÚ ö\´¯zuUP wºøÁ Áøμ¯Ö. 

3. Explain two phase simplex method. 

 C¸Pmh ]®¨ÍUì •øÓø¯ ÂÁ›. 

4. How do you identify multiple solution in a LPP? 

J¸ LPP À JßÖUS ÷©Ø£mh wºÄPÒ EÒÍÚ Gß£øu 

G[VÚ® AÔÁõ´? 

Sub. Code 
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5. State fundamental theorem of Duality. 

 C¸ø© •øÓ°ß Ai¨£øh ÷uØÓzøu GÊxP. 

6. Write down the dual of the following LPP. 

 Minimize 21 1015 xxz +=  

 Subject to 553 21 ≥+ xx  

   
0,

325

21

21

≥
≥+

xx
xx

 

 R÷Ç öPõkUP¨£mh  LPP ø¯ C¸ø©°À ©õØÖ 

 «a]ÔuõUS 21 1015 xxz +=  

 Pmk¨£õkPÒ 553 21 ≥+ xx  

        
0,

325

21

21

≥
≥+

xx
xx

 

7. What is balanced transportation problem? 

 \©©õÚ ÷£õUSÁμzx PnUS GßÓõÀ GßÚ? 

8. Write the condition for existence of feasible solution in 
LPP. 

 J¸ LPP °À ö\´¯zuUP wºÄ Aø©¯ Pmk¨£õmøh 
GÊxP. 

9. Write down the mathematical formulation of an 
assignment problem. 

JxURmk PnUQØPõÚ Pou Aø©¨ø£ GÊx. 

10. What is no passing rule in a sequencing algorithm? 

 Á›ø\ •øÓ PnUQÀ Ph¢x ö\ÀÁx Thõx Gß£x 
GßÚ? 
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 Part B (5 × 5 = 25) 

Answer all the questions, choosing either (a) or (b). 

11. (a) Reduce the following LPP to its standard form: 

  Maximise 2`1 47 xxz +=  

  Subject to the constraints: 62 21 ≥+ xx  

                  
337

8

21

21

≥−
=−
xx

xx
 

  01 ≥x  and 2x  is unrestricted. 

   R÷Ç öPõkUP¨£mkÒÍ LPP – ø¯ AuÝøh¯ 
{ø»¯õÚ Aø©¨¤À ©õØÖ 

  «¨ö£›uõUS: 2`1 47 xxz +=  

  Pmk¨£õkPÒ: 62 21 ≥+ xx  

          
337

8

21

21

≥−
=−
xx

xx
 

  01 ≥x  ©ØÖ® 2x  SÔPmk¨£õhØÓx. 

Or 

 (b) Solve graphically 

  Maximize 21 35 xxz +=  

  Subject to the constraints: 621 ≤+ xx  

                 

0,

3

3

332

21

2

1

21

≥
≥
≥

≥+

xx
x
x

xx
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   öPõkUP¨£mkÒÍ LPP US Áøμ£h® ‰»® wº. 

  «¨ö£›uõUS: 21 35 xxz +=  

  Pmk¨£õkPÒ: 621 ≤+ xx  

          

0,

3

3

332

21

2

1

21

≥
≥
≥

≥+

xx
x
x

xx

 

12. (a) Use two phase simplex method to solve the 
following LPP: 

  Minimize 21 210 xxz +=  

  Subject to: 12 21 =+ xx  

    
0,0

52

21

21

≥>
=+
xx
xx

 

   öPõkUP¨£mkÒÍ LPP  ø¯ C¸Pmh ]®¨ÍUì 
•øÓø¯ £¯ß£kzv wº. 

  «¨ö£›uõUS : 21 210 xxz +=  

  Pmk¨£õkPÒ: 12 21 =+ xx  

          
0,0

52

21

21

≥>
=+
xx
xx

 

Or 

 (b) Use simplex method to obtain the inverse of the 

matrix 







=

92
24

A .  

   







=

92
24

A  GßÓ AoUS ]®¨ÍUì •øÓø¯ 

£¯ß£kzv ÷|º©õÔø¯U PõsP. 
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13. (a) Write down the various steps involved in the 
formulation of a primal-dual pair. 

   ‰»õuõμ® – C¸ø© ÷áõiø¯ E¸ÁõUS® •øÓ°À 
\®£¢u¨£mh öÁÆ÷ÁÖ £iPøÍ GÊxP. 

Or 

 (b) Use dual simplex method to solve the following 
LPP: 

  Minimize 21 23 xxz ==  

  Subject to the constraints: 121 ≥+ xx  

                 
0,

232

21

21

≥
≥+

xx
xx

 

   öPõkUP¨£mkÒÍ LPP ø¯ C¸ø© ]®¨ÍUì 
•øÓø¯ £¯ß£kzv wº. 

  «a]ÔuõUS: 21 23 xxz ==  

  Pmk¨£õkPÒ: 121 ≥+ xx  

          
0,

232

21

21

≥
≥+

xx
xx

 

14. (a) Explain Row Minima method. 
   {øÓSøÓ¨¦ •øÓø¯ ÂÁ›. 

Or 

 (b) Obtain an IBFS to the following T.P. using the 
North-West corner method. 

 Destination Availability

Source 1 2 3 4  

1 11 13 17 14 250 

2 16 18 14 10 300 

3 21 24 13 10 400 

Requirement 200 225 275 250 950 
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   ÁhUS–÷©ØS ‰ø» •øÓø¯ £¯ß£kzv 

öPõkUP¨£mh T.P. US IBFS ø¯U PõsP. 

 •iÄ C¸¨¦ 

Bμ®£® 1 2 3 4  

1 11 13 17 14 250 

2 16 18 14 10 300 

3 21 24 13 10 400 

÷uøÁ 200 225 275 250 950 

15. (a) Explain Hungarian algorithm. 

   í[÷P›¯ß PnUøP ÂÁ›.  

Or 

 (b) Solve the following assignment problem. 

 A B C 

I 8 7 6 

II 5 7 8 

III 6 8 7 

   öPõkUP¨£mh JxURmk PnUøP wºÄ ö\´P. 

 A B C 

I 8 7 6 

II 5 7 8 

III 6 8 7 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Use simplex method to solve the following LPP. 

 Maximize 21 104 xxz +=  

 Subject to the constraints: 502 21 ≤+ xx  

         

0,

9032

10052

21

21

21

≥
≤+
≤+

xx
xx
xx

 

 öPõkUP¨£mkÒÍ LPP ø¯ ]®ÍUì •øÓø¯ 

£¯ß£kzv wº. 

 «¨ö£›uõUS: 21 104 xxz +=  

 Pmk¨£õkPÒ: 502 21 ≤+ xx  

        

0,

9032

10052

21

21

21

≥
≤+
≤+

xx
xx
xx

 

17. Use Big-M method to solve the following LPP. 

 Maximize 21 35 xxz +=  

 Subject to 12 21 ≤+ xx  

   
0,

64

21

21

≥
≥+

xx
xx
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 öPõkUP¨£mh LPP ø¯ ö£›¯ M •øÓø¯ £¯ß£kzv 

wº. 

 «¨ö£›uõUS: 21 35 xxz +=  

 Pmk¨£õkPÒ: 12 21 ≤+ xx  

        
0,

64

21

21

≥
≥+

xx
xx

 

18. Use duality to solve the following LPP: 

 Maximize 21 25 xxz +=  

 Subject to the constraints: 66 21 ≥+ xx  

        

0,

42

1234

21

21

21

≥
≥+

≥+

xx
xx
xx

 

 C¸ø© •øÓø¯ £¯ß£kzv öPõkUP¨£mh LPP ø¯ wº. 

 «¨ö£›uõUS: 21 25 xxz +=  

 Pmk¨£õkPÒ: 66 21 ≥+ xx  

        

0,

42

1234

21

21

21

≥
≥+

≥+

xx
xx
xx
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19. Find the optimal solution to the following TP. 
 D1 D2 D3 D4 Availability

O1 6 1 9 3 70 

O2 11 5 2 8 55 

O3 10 12 4 7 90 

Required 85 35 50 45 215 

 The cell entries are unit transportation cost. 

 öPõkUP¨£mkÒÍ T.P. US EP¢u wºøÁ Põs. 

 D1 D2 D3 D4 Availability

O1 6 1 9 3 70 

O2 11 5 2 8 55 

O3 10 12 4 7 90 

Required 85 35 50 45 215 

 ö\À EÒÏkPÒ A»S ÷£õUSÁμzx Pmhn®. 

20. Determine the optimal sequence of jobs that minimizes 

the total elapsed time based on the following information. 

Processing time on machines is given in hours and 

passing is not allowed.  

Job A B C D E F 

Machine M1: 8 3 7 2 5 1 

Machine M2: 3 4 5 2 1 6 

Machine M3: 8 7 6 9 10 9 
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C¯¢vμ[PÎß ö\¯»õUP ÷|μ® ©oPÎÀ 

öPõkUP¨£kQÓx ©ØÖ® Ph¢x ö\ÀÁx Qøh¯õx BQ¯ 

ö\´vPøÍU öPõsk ö©õzu «u•ÒÍ ÷|μzøu 

SøÓ¨£uØPõÚ ÷Áø»PÎß EP¢u Á›ø\ø¯U PõsP. 

÷Áø» A B C D E F 

C¯¢vμ® M1: 8 3 7 2 5 1 

C¯¢vμ®  M2: 3 4 5 2 1 6 

C¯¢vμ®  M3: 8 7 6 9 10 9 

———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. Define a bipartite graph with an example. 

 Kº C¸TÖ ÷Põmk¸øÁ GkzxUPõmkPÐhß Áøμ¯Ö. 

2. Define isomorphism between two graphs with an 
example. 

 ÷Põmk¸ \© J¨¦ø© Gß£øu Euõμnzxhß Áøμ¯Ö. 

3. Define a Theta graph with an example. 

 wmhõ ÷Põmk¸øÁ GkzxUPõmkhß Áøμ¯Ö. 

4. Define a tree with an example. 

©μÄ¸ Gß£øu Euõμnzxhß Áøμ¯Ö. 

5. State Kuratowski’s thorem. 

 öPõμmöhÍìQ°ß ÷uØÓzøu GÊx. 

6. Define genus of a graph. 

 ÷Põmk¸Âß ãÚì Gß£øu Áøμ¯Ö. 

7. Define colouring of a graph with an example. 

Ásn¨£kzxuÀ Gß£x ÷Põmk¸ÂÀ Áøμ¯Özx 
Euõμn® u¸P. 

Sub. Code 
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8. Define Chromatic number of a graph. 

 J¸ ÷Põmk¸Âß Ásn Gsøn Áøμ¯Ö. 

9. Define a directed graph with an example. 

 vø\ ÷Põmk¸øÁ GkzxUPõmkhß Áøμ¯Ö. 

10. Define a tournament. 

 ÷£õmi Gß£øu Áøμ¯Ö. 

 Part B (5  5 = 25) 

Answer all the questions, choosing either (a) or (b). 

11. (a) Prove that 
p
q  

   
p
q  Gß£øu {¹¤UPÄ®. 

Or 

 (b) Prove that any self complementary graphs has n4  
or 14 n  points. 

   G¢u ußÛø\ {μ¨¦QßÓ ÷Põmk¸Ä® n4 AÀ»x 
14 n  ¦ÒÎPøÍ¨ ö£ØÔ¸US® GÚ {¹¤. 

12. (a) State and prove chavatal theorem. 

   ÷\ÁmhÀ ÷uØÓzøu GÊv {¹¤UPÄ®. 

Or 

 (b) Prove that a graph G  is connected if an only if for 
any portion of V  into subsets 1V  and 2V  there is a 
line of G  joining  a point of 1V  to a point of 2V .  

   J¸ ÷Põmk¸Ä G  Cøn¢uuõP C¸UPz 
÷uøÁ¯õÚx®, ÷£õx©õÚx©õP {£¢uøÚ V ø¯ 

1V ©ØÖ® 2V GßÓ EmPnP[PÍõP ¤›US® G¢u 

¤›Â¾® J¸ ¦ÒÎ 1V –Û¾® ©ØÖ® J¸ ¦ÒÎ 

2V Â¾® EÒÍÁõÖ G –°À ÷Põk C¸US® GÚU 

PõmkP. 
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13. (a) Prove that a graph can be embedded in the surface 

of a sphere iff it can be embedded in a plane. 

   ÷PõÍzvß ÷©Ø£μ¨¤À ÁøμÄ £vUP¨£mk 

C¸¨£uØPõÚ ÷uøÁ¯õÚ ©ØÖ® ÷£õx©õÚ 

{£¢uøÚ Ax J¸ uÍzvÀ £vUP¨£mhx GÚ {ÖÄP. 

Or 

 (b) State and prove Euler’s theorem. 

   B´»º ÷uØÓzøu GÊv {ÖÄP. 

14. (a) Prove that the following statements are equivalent 

for any graph G . 

  (i) G  is 2-colourable 

  (ii) G  is bipartite 

  (iii) Every cycle of G  has even length 

   G  GßÓ G¢u ÁøμÄUS® R÷Ç öPõkUP¨£mkÒÍ 

TØÖPÒ \©©õÚøÁ GÚ {¹¤. 

   (i) G Gß£x 2–Ásn¨£kzuU Ti¯x 

   (ii) G  Gß£x C¸ ¤›ÂøÚ Áøμ¨£h® 

  (iii)  G  °À EÒÍ GÀ»õ Ámh•® Cμmøh }Í® 

ö£ØÔ¸US® 

Or 

 (b) If G  is K-Critical then prove 1)(  kG . 

   G  Gß£x K –ÃÌ ÁøμÄ GÛÀ 1)(  kG  GÚ 

{¹¤. 
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15. (a) Prove that every tournament D  contains a directed 

hamiltonian path. 

   D  GßÓ ÷£õmi¯õÚx J¸ vø\²ÒÍ 

÷íªÀ÷hõÛ¯ß ÁÈø¯U öPõsi¸US® GÚ 

{¹¤UP. 

Or 

 (b) Prove that a connected graph G  is strongly 

orientable then G  has no-cut edges. 

   G  Gß£x öuõhº Á¼ø©¯õÚ ÷Põmk¸ GÛÀ AvÀ 

G  öÁmkU ÷PõkPÒ CÀ»õuuõP C¸US® GÚ 

{¹¤UP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Prove that the maximum number of lines among all p  

point graph with no triangles is 







4

2p
, where for any real 

number  xx,  denote the greatest integer not exceeding x  

 p  •øÚPÒ öPõsh •U÷Põn® CÀ»õu ÷Põmk¸UPÎÀ 

ÂÎ®¦PÎß AvP£m\ GsoUøP 







4

2p
, BP C¸US® 

GÚUPõmkP. C[S G¢u ö©´ Gs x ØS®  x  Gß£x x –

Iz uõshõu «¨ö£¸ •Ê GsønU SÔUQÓx. 
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17. Let G  be a connected graph with atleast three points. 
Then prove that the following statements are equivalent. 

 (a) G  is a block 

 (b) any two points of G  lie on a common cycle 

 (c) any point and any line of G  lie on a common cycle 

 (d) any two lines of G  lie on a common cycle 

 G   Gß£x SøÓ¢ux ‰ßÖ ¦ÒÎPøÍU öPõsh öuõhº 
ÁøμÄ BS®. R÷Ç öPõkUP¨£mkÒÍ TØÖPÒ \©©õÚøÁ 
GÚ {ÖÄP. 

 (A) G  Gß£x Pmh® 

 (B) G °À EÒÍ G¢u Cμsk ¦ÒÎ²® ö£õx ÁmhzvÀ 
C¸US® 

 (C) G °À EÒÍ G¢u ¦ÒÎ ©ØÖ® G¢u ÷Põk® ö£õx 
ÁmhzvÀ C¸US® 

 (D) G °À EÒÍ G¢u Cμsk ÷PõkPÐ® ö£õx 
ÁmhzvÀ C¸US® 

18. (a) Prove that the graph 5k  and 3,3k  are not planer. 

 (b) If G  is a plane connected ),( qp  graph without 
triangles and 3p , then 42  pq . 

 (A) 5k  ©ØÖ® 3,3k ÁøμÄPÒ J¸ uÍÁøμ £h[PÒ AÀ» 

GÚ {¹¤. 

 (B) G  Gß£x J¸ uÍ öuõhº¦øh¯ ),( qp  •U÷Põn©ØÓ 

÷PõmkÖ ©ØÖ® 3p  GßÓõÀ 42  pq Gß£øu 

{¹¤. 

19. Prove that every planar graph is 5-colourable. 

 G¢u J¸ uÍÁøμÄ ÷Põmk¸Ä® 5–Ásn•øh¯x 
Gß£øu {¹¤UPÄ®. 
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20. Prove that every string tournament D  on )3(p vertices 
contains a directed cycle of length k , for every k , 

pk 3 .  

J¸ Á¼ø©¯õÚ ÷£õmi¯õÚx ©ØÖ® )3(p ¦ÒÎPøÍU 

öPõshx®, J¸ _ØÖ }Í® k Gß£øuU öPõsi¸US® 

GÚU PõmkP. CvÀ pk 3 BS®. 

––––––––––––– 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Find the modulus of 
( )( )

i
ii

43
2131

+
−+

. 

 
( )( )

i
ii

43
2131

+
−+

&ß ©mk ©v¨ø£U PõsP. 

2. If 
31

2
i

z
+
−= , find zarg . 

 
31

2
i

z
+
−= GÛÀ zarg &ß ©v¨ø£U PõsP. 

3. Examine if ( ) zzf =  is differentiable. 

 ( ) zzf =  J¸ ÁøP°hzuUP \õº£õ GÚ ÷\õvzx¨£õº. 

4. Prove that the functions yhxu sinsin=  is a harmonic 
functions. 

yhxu sinsin=  GßÓ \õº¦ ^›ø\a \õº¦ GÚ {ÖÄP. 

Sub. Code 
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5. Define a Bilinear tranformation. 

 J¸ C¸©õÔ ÷|›¯À E¸©õØÓzøu Áøμ¯Ö. 

6. Determine the fixed points of 
1
1

+
−=

z
zw . 

 
1
1

+
−=

z
zw  GßÓ \õº¤ß ©õÓõ¨¦ÒÎPøÍU PõsP. 

7. Evaluate 
C

n

z

dz
z
e

, where C  is the circle 1=z . 

 C  Gß£x 1=z GßÓ Ámh® GÛÀ 
C

n

z

dz
z
e

&ß ©v¨ø£U 

PõsP. 

8. State the Morera's theorem. 

 ö©õŸμõêß ÷uØÓzøuU TÖP. 

9. Define an isolated Singularity. 

 uÛzu ]Ó¨¦¨ ¦ÒÎø¯ Áøμ¯Ö. 

10. Find the residue of ( )
12 +

=
z

zzf  at iz = . 

 iz = GßÓ x¸Ázøu ö£õÖzx ( )
12 +

=
z

zzf &ß Ga\zøuU 

PõsP. 
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 Part B (5 × 5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) If 1z  and 2z  are complex numbers, then prove that 

2121 zzzz +≤+ . 

   1z  ©ØÖ® 2z ]UPö»s GÛÀ 2121 zzzz +≤+  GÚ 
{ÖÄP. 

Or 

 (b) Derive the general equation of a circle. 
   J¸ Ámhzvß ö£õxa \©ß£õmøh Á¹Â. 

12. (a) Define Cauchy-Riemann equations in polar 
coordinates. 

   ÷£õ»õº B¯zöuõø»PÎÀ ÷Põæ&Ÿ©ß 
\©ß£õkPøÍ Á¹ÂUP. 

Or 

 (b) If ( ) ivuzf +=  is analystic and ( ) 0≠zf , then prove 

that ( ) 0log2

2

2

2

=







∂
∂+

∂
∂ zf

yx
.  

   ( ) ivuzf +=  Gß£x £S•øÓa \õº¦ ©ØÖ® 

( ) 0≠zf GÛÀ ( ) 0log2

2

2

2

=







∂
∂+

∂
∂ zf

yx
 GÚ {ÖÄP. 

13. (a) Find the image of the circle 33 =− iz  under the map 

z
w 1= . 

   
z

w 1=  GßÓ \õºø£ ö£õÖzx 33 =− iz  GßÓ 

Ámhzvß PØ£øÚø¯ PõsP. 

Or 
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 (b) Find the bilinear transformation which maps the 

points 1,,0 321 −=−== zizz  into the points 

0,1, 321 === wwiw . 

   1,,0 321 −=−== zizz  GßÓ ¦ÒÎPøÍ 

0,1, 321 === wwiw  GßÓ ¦ÒÎPÐUS ÷Põºzxa 

ö\À¾® C¸©õÔ ÷|›¯À E¸©õØÓzøuU PõsP. 

14. (a) Prove that ( ) 



=
≠

=
−C

n nifi
nif

az
dz

1,2
1,0

π
 where C  is the 

circle with centre a and radius r  and zn∈ .  

   C  Gß£x ø©¯® a ©ØÖ® Bμ® r  Eøh¯ Ámh® 

©ØÖ® zn∈  GÛÀ ( ) 



=
≠

=
−C

n nifi
nif

az
dz

1,2
1,0

π
 

  GÚ {ÖÄP. 

Or 

 (b) State and prove Liouville's theorem. 

   ¼÷¯õÂÀ¼°ß ÷uØÓzøuU TÔ {ÖÄP. 

15. (a) State and prove Rouche's theorem. 

   ÷μõa\õêß ÷uØÓzøuU TÔ {ÖÄP. 

Or 

 (b) Show that : 3)4()1( 22

2
π=

++
∞

∞−

dx
xx

x
. 

  {ÖÄP : 3)4()1( 22

2
π=

++
∞

∞−

dx
xx

x
. 

GÛÀ

GÛÀ
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Prove that 1z  and 2z  are inverse points with respect to a 

circle 0=+++ βαα zzzz  if and only if 

022 11 =+++ βαα zzzz . 

0=+++ βαα zzzz  GßÓ Ámhzøu¨ ö£õÖzx  1z  ©ØÖ® 

2z  Gß£Ú uß ©õØÖ¨¦ÒÎPÍõP C¸UP ÷uøÁ¯õÚ 

©ØÖ® ÷£õx©õÚ {£¢uøÚ 022 11 =+++ βαα zzzz  GÚ 
{ÖÄP. 

17. If ( )zf  is analystic then prove that 

( ) ( )22

2

2

2

2

'42 zff
yx

=







∂
∂+

∂
∂

. 

( )zf  Gß£x J¸ £S•øÓ \õº¦ GÛÀ 

( ) ( )22

2

2

2

2

'42 zff
yx

=







∂
∂+

∂
∂

  GÚ {ÖÄP. 

18. (a) Discuss the transformation 
z

w 1= . 

 (b) Prove that any bilinear transformation preserves 
cross ratio. 

 (A) 
z

w 1=  GßÓ ©õØÓzøuU SÔzx Â›ÁõP GÊxP. 

 (B) H÷uÝ® J¸ C¸©õÔ ÷|›¯À E¸©õØÓ©õÚx 
SÖUS ÂQuzøu ©õÓõ©À PõUS® GÚ {ÖÄP. 

19. Find the Laurent's series which represent the function 

( ) ( )322
12

−+
−

z
z

 in 2<z  and 32 << z . 

 ( ) ( )322
12

−+
−

z
z

 GÝ® \õº¦US,  2<z   ©ØÖ® 32 << z BQ¯ 

£SvPÎÀ »õμßêß öuõhøμU PõsP.  
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20. State and prove Cauchy's residue theorem. using the 

theorem evaluate ( )( ) +−C zz
dzz

32

2

, where C  is the circle 

4=z . 

÷Põæ°ß Ga\z ÷uØÓzøuU TÔ {ÖÄP. C¢u ÷uØÓzøu 

£¯ß£kzv ( )( ) +−C zz
dzz

32

2

&ß ©v¨ø£U PõsP, C[S 

C Gß£x 4=z  GßÓ Ámh®. 

 

 

 

 
———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. What is meant by predictive models? 
 •ßÚÔÂUS® ©õv› GßÓõÀ GßÚ? 

2. When does replacement problem arise? 
 £v¾ÖzuÀ PnUS G¨ö£õÊx GÊ®. 

3. Define ordering cost and holding cost. 
 Áøμ¯Ö : ÷Põ¸uÀ ö\»Ä. ©ØÖ® øÁzv¸US® ö\»Ä. 

4. Explain EOQ. 
 Ezu© Bøn AÍÂøÚ ÂÁ›. 

5. In the model (M/M/1) : ( /∞ FIFO), find the average queue 
length. 

 (M/M/1) : ( /∞ FIFO), ©õv›°À \μõ\› Á›ø\ }ÍzøuU 
PõsP. 

Sub. Code 
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6. Define Queuing system. 

 Áøμ¯Ö : Á›ø\ ÁøP. 

7. What is meant by event in network? 

 Áø»¤ßÚ¼À, {PÌÄ GßÓõÀ GßÚ? 

8. List the three different time estimates used in PERT. 

 PERT&À £¯ß£kzu¨£k® ‰ßÖ Põ» AÍÄPøÍ 
£mi¯¼kP. 

9. Define maxmin and mimmax principle.  

 «¨ö£¸ ©ØÖ® «a]Ö öPõÒøPø¯ Áøμ¯Ö. 

10. Find the value of the game Player 








20
05

Player

A

B
.  

 Ãμº 








20
05

A

BPlayer
 
GÝ® ÂøÍ¯õmiß ©v¨ø£U PõsP. 

 Part B  (5 × 5 = 25) 

Answer all questions choosing either (a) or (b). 

11. (a) Explain about nature and features of O.R. 

  OR&ß C¯À¦ ©ØÖ® A®\[PøÍ ÂÍUSP. 

Or 

 (b) Machine A costs Rs.9,000. Annual operating costs 
are Rs. 200 for the first year and then increase by 
Rs.2,000 every year. Determine the best age at 
which to replace the machine. If the optimum 
replacement policy is followed, what will be the 
average yearly cost of owning and operating the 
machine. 

Ãμº
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  C¯¢vμ® A ß Âø» ¹. 9,000. Aøu C¯UP Á¸h 
ö\»ÁõP, •uÀ J¸ Á¸hzvØS ¹. 200 ©ØÖ® Ax 
¹. 2,000 Ãu® JÆöÁõ¸ Á¸h•® AvP›US©õÚÀ, 
A¢u C¯¢vμ® ©õØÓ¨£mh ÷Ási¯ ]Ó¢u Põ»zøu 
PõsP. Ax Ezu© ©õÖ£õk öPõÒøPø¯ 
¤ß£ØÖ©õÚõÀ, A¢u C¯¢vμzøu 
øÁzv¸¨£uØS®, C¯USÁuØS® \μõ\› Á¸h 
ö\»øÁ PõsP. 

12. (a) Derive the fundamental EOQ problem formula. 

  EOQ PnUQß Ai¨£øha `zvμzøu u¸Â. 

Or 

 (b) Neon lights in an industrial park are replaced at the 
rate of 100 units per day.The physical plant orders 
the neon lights periodically. It costs Rs.100 to 
initiate a purchase order.A neon light kept in 
storage is estimated to cost about  Re.0.02 per day. 
The lead time between placing and receiving an 
order is 12 days. Determine the optimum inventory 
policy for ordering the neon lights. 

  J¸ öuõÈØ\õø» §[PõÂÀ {¯õß ÂÍUSPÒ 100 
A»SPÒ/|õmPÒ Ãu® ©õØÓ¨£kQßÓÚ. 
AÆÁ÷£õx {¯õß ÂÍUSPÒ öPõÒ•uÀ 
ö\´¯¨£kQßÓÚ. Bμ®£ öPõÒ•u¾UPõÚ ö\»Ä 
¹. 100 BS® {¯õß ÂÍUSPøÍ ÷\ªzx 
øÁ¨£uØPõP BS® ö\»Ä ¹. 0.02/|õÒ ÷uõμõ¯©õP 
öPõÒ•uÀ ö\´ÁuØS®, Áõ[SÁuØS©õÚ 
Cøh£mh ÷|μ® 12 |õmPÒ GÛÀ, {¯õß 
ÂÍUSPøÍ öPõÒ•uÀ ö\´ÁuØPõÚ \μUS 
öPõÒøPø¯ PõsP. 
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13. (a) Assuming that the goods trains are coming in a 
yard at the rate of 30 trains per day and suppose 
that the inter arrival times follows an exponential 
distribution. The service time for each train is 
assumed to be exponential with an average of 36 
minutes. If the yard can admit 9 trains at a time 
(there being 10 lines, one of which is reserved for 
shunting purpose). Calculate the probability that 
the yard is empty and find the average queue 
length. 

  \μUS μ°ÀPÒ •ØÓzvØS \μõ\›¯õP 30 
μ°ÀPÒ/|õÒ Ãu® Á¸QßÓÚ GÚ øÁzxU 
öPõÒ÷Áõ®, ©ØÖ® Á¸øP ÷|μ® £kSÔ •øÓ°À 
Á¸QßÓÚ. £kSÔ •øÓ°À ÷\øÁ ÷|μ® \μõ\›¯õP 
36 {ªh[PÒ BS®. J÷μ ÷|μzvÀ •ØÓzvÀ  
9 μ°ÀPÒ AÝ©vUP¨£mhõÀ (10 Á›ø\PÎÀ JßÖ 
uh® ¦μÐ® ÂøÍÂß ÷|õUPzvØPõP) •ØÓ® 
Põ¼¯õP EÒÍuØPõÚ {PÌzuPÄ ©ØÖ® \μõ\› 
Á›ø\ }Ízøu PõsP. 

Or 

 (b) The rate of arrival of customers at a public 
telephone booth follows Poisson distribution, with 
an average time of 10 minutes between one 
customer and the next. The duration of a phone call 
is assumed to follow exponential distribution with 
mean time of 3 minutes. 

  (i) What is the probability that a person arriving   

                    at a the  booth will have to wait? 

  (ii) What is the average length of the non-empty         
queues that form time to time? 

  ÁõiUøP¯õÍºPÒ, J¸ öuõø»÷£] ø©¯zvØS 
J¸Á¸US® ©ØÓÁ¸US® Cøh£mh \μõ\› ÷|μ©õP 
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10 {ªh[PÒ AÍÂÀ £õ´\õß •øÓ°À 
Á¸QÓõºPÒ. öuõø»÷£]°ß Põ» AÍÄ £kSÔ 
•øÓ°À \μõ\›¯õP 3 {ªh[PÒ BS®, GÛÀ  

  (i) ø©¯zvØS Á¸® ÁõiUøP¯õÍº 
Põzv¸¨£uØPõÚ {PÌzuPÄ GßÚ? 

  (ii) ÷|μzvØS ÷|μ® E¸ÁõS® BUQμªUP¨£mh 
\μõ\› Á›ø\ }Ízøu PõsP. 

14. (a) Construct a network diagram comprising activities 
B, C,.....,Q and N such that the following constraints 
are satisfied. B < E, F ; C < G, L ; E, G < H ;  
L, H < I ; L < M ; H < N ; H < J ; I, J < P ; P < Q.  
The notation X < Y means that the activity X must 
be finished before Y can begin. 

  B, C,...Q ©ØÖ® N. BQ¯ {PÌa]PøÍ EÒÍhUQ 
RÌPõq® Pmk¨£õkPøÍ Bu›zu J¸ Áøμ£h® 
ÁøμP 

  B < E, F; C < G, L; E, G < H; L, H < I; L < M; H < N; 
H < J; I, J < P;  P < Q. 

  SÔ±mÀ (X < Y) GÛÀ Y öuõh[SÁuØS •ß, 
{PÌa] X •iUP¨£h ÷Ásk®. 

Or 

 (b) Consider the data of the project, find its critical 
path. 

Activity A B C D E F G H I 
Predecessor _ _ A B C.D B E F F.G
Duration (days) 4 7 2 9 6 5 2 10 4 

  RÌPõq® vmhzvß uPÁÀPøÍU öPõsk 
B´ÄUPmh £õøuø¯ PõsP. 

{PÌa] : A B C D E F G H I 
•¢øu¯ {PÌa] : _ _ A B C.D B E F F.G
Põ» |õmPÒ : 4 7 2 9 6 5 2 10 4 
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15. (a) Solve the following game and determine the value of 

the game.

B

03
36

A 







−

−
 

  

B

03
36

A 







−

−
 GßÝ® ÂøÍ¯õmøh wºUP. ©ØÖ® 

Auß ©v¨ø£U PõsP. 

Or 

 (b) Solve the following problem graphically. 

     

BPlayer 

311
433

Player 







−−

−
A   

  Áøμ£h® ‰»® RÌUPõq® ÂøÍ¯õmøhz wºUP. 

PlayerB

PlayerA 







−−

−
311

433
  

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. A firm is considering replacement of a machine, whose 
cost price is Rs. 12,200 and the scrap value is Rs.200. The 
running (maintenance and operating) cost in rupees are 
from experience to be as follows :  

Year 1 2 3 4 5 6 7 8 

Running 
Cost 

200 500 800 1,200 1,800 2,500 3,200 4,000

          When should the machine be replaced? 

Ãμº B 

Ãμº A 
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 J¸ {ÖÁÚ©õÚx J¸ C¯¢vμzøu, ©õØÖÁuØPõP 
£›^¼UP¨£kQÓx, Auß Áõ[Q¯ Âø» ¹. 12,200 ©ØÖ® 
ìPμõ¨ ©v¨¦ ¹. 200 BS®. Auß C¯UPa (£μõ©›¨¦ 
©ØÖ® C¯[S®) ö\»Ä ¹£õ°À PshÔ¯¨£mk R÷Ç 
öPõkUP¨£mkÒÍx. 

Á¸h® 1 2 3 4 5 6 7 8 
C¯UPa ö\»Ä 200 500 800 1,200 1,800 2,500 3,200 4,000

 GÛÀ, G¨ö£õÊx A¢u C¯¢vμ® ©õØÓ¨£h ÷Ásk®. 

17. The annual demand for an item is 3,200 units. The units 
cost is Rs.12 and inventory carrying charges 30% per 
annum. If the cost of one procurement is Rs.200 
determine: 

 (a) EOQ and 

 (b) Minimum average yearly cost. 
 J¸ ö£õ¸Îß Bskz ÷uøÁ 3,200 A»SPÒ, J¸ Âø» 

¹. 12, \μUQ¸¨¦ ö\»Ä BskUS 30% Bøn°ha 
ö\»Ä ¹. 200 GÛÀ RÌUPshÁØøÓU PõsP 

 (A) EOQ (Ezu© Bøn AÍÄ) 

 (B) «a]Ö Á¸hõ¢vμ \μõ\› ö\»Ä. 

18. Explain pure birth models with an example.   
 xÀ¼¯ ¤Ó¨¦ ÂQuzvß ©õv›ø¯ Euõμnzxhß 

ÂÍUSP. 

19. A small project consists of seven activities for which the 
relevant data are given below  

Activity A B C D E F G 

Preceeding Activities _ _ _ A, B A, B C, D, E C, D, E

Activity duration (days) 4 7 6 5 7 6 5 

(a) Draw the network and find the project completion 
time. 

(b) Calculate the total float for each of the activities 
and highlight the critical path. 
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 J¸ ]Ô¯ vmh©õÚx HÊ {PÌa]PøÍU öPõskÒÍx. 
Auß öuõhº¦øh¯ uPÁÀPÒ R÷Ç öPõkUP¨£mkÒÍÚ. 

{PÌa] A B C D E F G 

•¢øu¯ {PÌa] _ _ _ A, B A, B C, D, E C, D, E

{PÌa] Põ»® (|õmPÒ 4 7 6 5 7 6 5 

 (A) Áøμ£h® ÁøμP ©ØÖ® vmh® •i²® ÷|μzøu 
PõsP. 

 (B) JÆöÁõ¸ {PÌa]US® ö©õzu ªuøÁø¯²®, 
B´ÄU Pmh¨£õøuø¯²® PõsP. 

20. Solve the following  33 ×  game by linear programming. 

BPlayer

APlayer
















−−
−−

−−

121
311
111

 

 RÌUPõq® 33 ×  ÂøÍ¯õmøh J¸ £i vmhªhÀ ‰»® 
wºUP. 

PlayerB

APlayer
















−−
−−

−−

121
311
111

  

——————— 

Ãμº B 

Ãμº A
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define the angle of projection in projectiles. 

 GÔu¼À GÔ÷Põnzøu Áøμ¯Ö. 

2. Find the greatest height attained by the projectiles. 

 J¸ ö£õ¸Ò «¨ö£¸ E¯μzøu Aøh¢u yμzøuU PõsP. 

3. When do we say that two bodies are impinge directly? 

 Cμsk ö£õ¸ÒPÒ G¨ö£õÊx ÷|μi¯õP ÷©À Á¢x 
÷©õxQÓx GßÖ TÖ÷Áõ®. 

4. What is meant by force of restitution? 

 «m] Âø\ GßÓõÀ GßÚ? 

5. Define the periodic time of a S.H.M. 

 uÛ Cø\ C¯UPzvÀ Põ» ÷|μzøu Áøμ¯Ö. 

Sub. Code 
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6. Find the displacement of a particle moving in S.H.M. 

 uÛ Cø\ C¯UPzvÀ C¯[S® ö£õ¸Îß 
Ch¨ö£¯ºa]ø¯U PõsP. 

7. Find the (p, r) equation to the equi angular spiral. 

 \©÷PõÍa _¸Î°ß (p, r) \©ß£õmøhU PõsP. 

8. Define : Central force. 

 Áøμ¯Ö : ø©¯ Âø\. 

9. Write down the principle of  conservation of angular 
momentum. 

 _ÇÀ E¢uU Põ¨¦ uzxÁzøu GÊxP. 

10. Define : External force. 

 öÁÎ¨¦Ó Âø\ø¯ Áøμ¯Ö. 

 Part B  (5 × 5 = 25) 

Answer all questions. 

11. (a) Prove that the path of projectile is a parabola. 

  J¸ GÔö£õ¸Îß £õøu £μÁøÍ¯©õS® GÚ {¹¤. 

Or 

 (b) A particle is thrown over a triangle from one end of 
a horizontal base and grazing the vertex falls on the 
other end of the base. If A, B are the base angles 
and α  the angle of projection, show that  
tan α   = tan A + tan B. 

  J¸ •U÷Põnzvß Qøh©mh •øÚ°¼¸¢x Auß 
Ea]ø¯z öuõmk ©Ö •øÚø¯ Aøh²® Ásn® 
J¸ xPÒ GÔ¯¨£kQÓx.GÔ÷Põn® α , 
AiU÷Põn[PÒ A, B GÛÀ tan α   = tan A + tan B 
GÚ {ÖÄP. 
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12. (a) Find the velocities of the direct impact of the two 
smooth spheres after the impact. 

  Cμsk Eμõ´Ä CÀ»õu ÷PõÍ[PÒ ÷|μi¯õP 
÷©õv¯ ¤ÓS HØ£k® ÷©õxøP°ß vø\÷ÁP[PøÍ 
PõsP. 

Or 

 (b) A smooth sphere of  mass m impinges obliquely on a 
smooth sphere of mass M which is at rest. Show 
that if eMm = , then the directions of motion after 
impact are at right angles. (e is the coefficient of 
restitution) 

  M   {øÓ²hß K´Â¼¸US® J¸ £¢øu, m 
{øÓ²øh¯ J¸ £¢x \õ´ÁõPz uõUSQÓx. eMm =  
GÛÀ, ÷©õu¾US ¤ß AøÁ ö\[Szx vø\PÎÀ 
|PºQÓx GÚU PõmkP. (e  Gß£x «m]UöPÊ) 

13. (a) Show that ( )22 xav −±= μ  gives the velocity v 

corresponding to any displacement x. 

  G¢u Ch¨ö£¯ºa]ø¯²® x Jzu vø\÷ÁP® v  

öPõkUP£iß ( )22 xav −±= μ   GÚ {¹¤. 

Or 

 (b) At the end of 3 consecutive seconds, the distances of 
a point moving with S.H.M from its mean position 
measured in the same direction are 1, 5, 5 units. 
Show that the period of one complete oscillation is 

θ
π2

 seconds where 5
3cos =θ . 

  uÛ Cø\ C¯UPzvÀ |P¸® ¦ÒÎ°ß, yμ©õÚx, 
ø©¯ {ø»°À C¸¢x A÷u vø\°À ‰ßÖ Akzu 
Akzu Â|õiPÎÀ 1, 5, 5 A»SPÒ C¸USö©ÛÀ, 

J¸ •Ê Aø»Âß Põ» AÍÄ 
θ
π2

 Â|õiPÒ GÚ 

{¹¤. )(cos 5
3=θ . 
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14. (a) The velocities of a particle along and perpendicular 

to a radius vector from a fixed origin are 2rλ  and 
2μθ  where μ  and λ  are constants, show that the 

equation to the path of the particle is 22r
C μ

θ
λ =+  

where C is a constant.  

  J¸ {ø»¯õÚ ¦ÒÎ°¼¸¢x Bøμz vø\US ÷©À 

©ØÖ® ö\[SzuõP J¸ ö£õ¸Îß vø\÷ÁP[PÒ 

•øÓ÷¯ 2rλ  ©ØÖ® 2μθ , C[S μ   ©ØÖ® λ   

BQ¯øÁPÒ ©õÔ¼PÒ GÛÀ ö£õ¸Îß £õøu°ß 

\©ß£õk 22r
C μ

θ
λ =+  GÚ {ÖÂ. C[S C  Gß£x 

©õÔ¼. 

Or 

 (b) Obtain the differential equation of central orbit in 

polar co-ordinates. 

  ø©¯ Âø\¨ £õøu°ß ÁøPUöPÊ \©ß£õmøh 

÷£õ»õº B¯z öuõø»PÎÀ PõsP. 

15. (a) Find the kinetic energy of a rigid body rotating 

about a fixed axis. 

  J¸ {ø»¯õÚ Aaø\¨ ö£õÖzx _ØÖ® PmhqUP¨ 

ö£õ¸Îß C¯UP BØÓø» PõsP. 

Or 

 (b) Show that the centres of oscillation and suspension 
are convertible. 

  Aø»ø¯ ø©¯® ©ØÖ® öuõ[PÒ BQ¯øÁ ©õØÔU 

öPõÒÍUTi¯x GÚ {¹¤. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Show that the greatest height which a particle with 

initial velocity v can reach on a vertical wall at a distance 

‘a’ from the point of projection is 2

22

22 v
ga

g
v − . 

 v  GßÓ Bμ®£ vø\÷ÁPzvÀ ö\À»UTi¯ J¸ 

ö£õ¸ÍõÚx, {ø»SzuõP EÒÍ _ÁØøÓ GÔ¯¨£mh 

¦ÒÎ°À C¸¢x ‘a’ GßÓ yμzøu AøhQÓx GÛÀ Auß 

«¨ö£¸ E¯μ® 2

22

22 v
ga

g
v −  GÚ {¹¤. 

17. Calculate the loss of kinetic energy due to direct impact of 

two smooth spheres. 

 Cμsk ÁÇÁÇ¨£õÚ ÷PõÍ[PÎß ÷|μi ÷©õu¼ß ÷£õu 

HØ£k® C¯UP BØÓÀ CÇ¨ø£U PõsP. 

18. Find the composition of two SHMs of the same period in 

two perpendicular directions. 

 J÷μ Põ»® ©ØÖ® Cμsk ö\[Szx vø\PÎÀ EÒÍ 

Cμsk \õ©õÛ¯ ^›ø\°¯UP[PÎß ÷\ºUøPPÐUPõÚ 

\©ß£õmøhU PõsP. 

19. A particle moves in an ellipse under a force which is 

always directed towards its focus. Find the law of force, 

the velocity at any point of the path and its periodic time. 

 SÂ¯zøu G¨ö£õÊx® ÷|õUP¨£mh Âø\°ÚõÀ 

C¯UP¨£k® xPÒ JßÖ }Ò ÁmhzvÀ |P¸QÓx. 

Âø\°ß Âv, £õøu°À J¸ ¦ÒÎ°hzx vø\÷ÁP®, 

Põ»Ámh ÷|μ® CÁØøÓU PõsP. 
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20. Find the motion of a rigid body about the axis of rotation. 

 J¸ _ÇØ]°ß Aaø\ ö£õÖzu, PmhqUP¨ ö£õ¸Îß 

C¯UPzøuU PõsP. 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. For each of the following sentences, state whether it is a 
if-statement or not. 

 (a) Do you like coffee? 

 (b) A mixture of yellow and blue will produce green. 

 R÷Ç öPõkUP¨£mkÒÍ ÁõUQ¯[PÒ JÆöÁõßøÓ²®  
if–statement AÀ»x CÀø»¯õ GÚ TÖ. 

 (A) E[PÐUS Põ¤ ¤iUS©õ? 

 (B) ©g\Ò ©ØÖ® }» P»øÁ¯õÚx £aø\ {Ózøu 
E¸ÁõUS®. 

2. Define principal disjunctive normal form. 

 •ußø© CøhÂhõu \õuõμn Aø©¨ø£ Áøμ¯Ö. 

3. Define a digraph of a relation. 

 J¸ EÓÂß vø\ Áøμ¦øÁ Áøμ¯Ö. 

Sub. Code 
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4. Define a complete product of n -variables. 

 n– ©õÔPÎß •Êø©¯õÚ u¯õ›¨ø£ Áøμ¯Ö. 

5. Define a decoding. 

 i÷Põi[–ø¯  Áøμ¯Ö. 

6. Define a parity check matrix. 

 £õ›mi ÷\õuøÚ Aoø¯ Áøμ¯Ö. 

7. Draw the block diagram of a finite automation. 

 •iÄÖ uõÛ¯[Q°ß öuõSv Áøμ£hzøu ÁøμP. 

8. Define the language ( )mL  accepted by M . 

 M – BÀ HØÖUöPõÒÍ¨£mh ö©õÈ ( )mL – ø¯ Áøμ¯Ö. 

9. Write an example for regular. 

 ÁÇUP©õÚuØPõÚ GkzxUPõmøh u¸P. 

10. Define a type 3 grammar. 

 ÁøP–3 C»UPn® Áøμ¯Ö. 

 Part B  (5 × 5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Construct the truth table for the formula 

  ( ) ( ) ( ) ( )QPQPQPQP ∧∨∧∨∧∨∧ . 

  ( ) ( ) ( ) ( )QPQPQPQP ∧∨∧∨∧∨∧  
GßÓ `zuμzvØS Esø© AmhÁønø¯ 
E¸ÁõUS. 

Or 
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 (b) Demonstrate that S  is a valid inference from the 

premises QP → , RQ ∨ , PS →  and R . 

  QP → , RQ ∨ , PS →  ©ØÖ® R  GßÓ 

ÁÍõPzv¼¸¢x S  Gß£x ö\À¾£i¯õS® 
AÝ©õÚ® GÚ {¹¤UPÄ®. 

12. (a) In a distributive lattice, prove that the following are 
equivalent. 

  (i) baxba ∨≤≤∧  

  (ii) ( ) ( ) ( )baxbxax ∧∨∧∨∧= . 

  £μÄ ¤ßÚ¼À R÷Ç öPõkUP¨£mhøÁ \©® GÚ 
{¹¤. 

  (i) baxba ∨≤≤∧  

  (ii) ( ) ( ) ( )baxbxax ∧∨∧∨∧= . 

Or 

 (b) Express the polynomial ( ) 21321 ,, xxxxxp ∨=  in an 

equivalent sum-of-products canonical form in three 
variables 21, xx  and 3x  

  ( ) 21321 ,, xxxxxp ∨=  GßÓ £À¾Ö¨¦U ÷PõøÁø¯ 

21, xx  ©ØÖ® 3x  GßÓ ‰ßÖ ©õÔPøÍU öPõsk  

sum-of-products {¯©õÚ ÁiÁzvÀ GÊx. 

13. (a) Show that ( )1, +mm  parity check code  

  1: +→ mm BBe  is a group code. 

  1: +→ mm BBe   GßÓ  £õ›mi ÷\õuøÚ ÷Põk J¸ 
S» ÷Põk GÚ PõmkP.  

Or 
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 (b) An ( )nm,  encoding function nm BBe →:  can 

detect K  or fewer errors iff its minimum distance is 
atleast 1+K . 

  nm BBe →:  GßÓ ( )nm,  öPõsh Gs÷Põiì \õº¦ 

K  AÀ»x SøÓ¢u ¤øÇPøÍ PõÚ ÷uøÁ¯õÚx® 
©ØÖ® ÷£õx©õÚx©õÚ {£¢uøÚ CuÝøh¯ 
SøÓ¢u yμ® SøÓ¢u £m\® 1+K  GÚ {¹¤. 

14. (a) Construct an NFA accepting all strings over { }1,0  

which end in 1 but does not contain the substring 
00. 

  1–À •i²® BÚõÀ xøn \μ[PÒ 00 ö£ØÔÀ»õu 

{ }1,0  – À EÒÍ GÀ»õ \μ[PøÍ²® HØÖUöPõsh  

NFA- ø¯ E¸ÁõUS. 

Or 

 (b) Construct a finite automaton that accepts exactly 
those input strings of 0's and 1's that end in 11. 

  11–À •i¯UTi¯ 0–Ä® ©ØÖ® 1–® EÒÏmk 
\μ[PøÍU öPõsk \›¯õP HØÖU öPõsh •iÄÖ 
uõÛ¯[Qø¯ E¸ÁõUS. 

15. (a) Define a phrase-structure grammar with an 
examples. 

  ö\õØöÓõhº Aø©¨¦ C»UPnzøu 
GkzxUPõmkPÐß  Áøμ¯Ö. 

Or 

 (b) Construct an NFA accepting ( )GL  where G  has the 

productions abSaAAbbAaSS //,// →→ . 

  ( )GL –ø¯ HØÖUöPõsh NFA- ø¯ E¸ÁõUS C[S 

G , abSaAAbbAaSS //,// →→  GßÓ 
EØ£zvø¯ ö£ØÔ¸US®. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. (a) Show that SP →  can be derived from the premises 

  QP ∨ , SRRQ →∨ , . 

 (b) Derive ( )SQP →→  using the rule CP  if 

necessary , from ( )RQP →→ , ( )SRQ →→ . 

 (A) SP → –ø¯ QP ∨ , SRRQ →∨ ,  GßÓ 

ÁÍõPzv¼¸¢x ö£Ó •i²® GÚ {¹¤. 

 (B) ( )RQP →→ , ( )SRQ →→ –°¼¸¢x 

÷uøÁ¨£mhõÀ CP  Âvø¯ £¯ß£kzv 

( )SQP →→  –ø¯ ö£ÖP. 

17. Show that every non-zero element of a finite Boolean 
algebra can be expressed as a join of atoms and this 
expression is unique. 

 •iÄÖ §¼¯ß C¯ØPouzvÀ EÒÍ JÆöÁõ¸ 
§a]¯©ØÓ EÖ¨¦® AqUPÎß ÷\ºUøP¯õP 
öÁÎ¨£kzu •i²® GÚ {¸¤. 

18. Suppose e  is an ( )nm,  encoding function and d  is a 
maximum likelihood decoding function associated with e . 
Then prove that ( )de,  can correct K  or fever errors iff 
the minimum distance of e is at least 12 +k . 

 e  Gß£x ( )nm,  –öPõsh Gs ÷Põi[ \õº¦ ÷©¾® d  
Gß£x e  –²hß öuõhº¦øh¯ AvP £m\ Áõ´¨¦ 
i÷Põi[ BS® GÛÀ ( )de,  Gß£x K  AÀ»x SøÓ¢u 
¤øÇPøÍ \›ö\´¯ ÷uøÁ¯õÚx® ©ØÖ® 
÷£õx©õÚx©õÚ {£¢uøÚ e°ß SøÓ¢u yμ® 
SøÓ¢u£m\® 12 +k  GÚ {¹¤. 
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19. Explain nondeterministic finite automata. 

 {ºn°UP¨£hõu •iÄÖ uõÛ¯[Qø¯  ÂÁ›. 

20. Construct a grammar G  for the language 
( ) { }1,: ≥= mnbaaGL mn . 

 ( ) { }1,: ≥= mnbaaGL mn  GßÓ ö©õÈUS G  J¸ 
C»UPn® ÁøμP. 

—————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define strong α  – cut of a fuzzy set with an example. 

 L£ìê Pnzvß £»©õÚ α &öÁmk Gß£øu 
Euõμnzxhß Áøμ¯Ö. 

2. Define Normal and Subnormal fuzzy set. 

 |õº©À ©ØÖ® E£|õº©À L£ìê Pn[PøÍ Áøμ¯Ö. 

3. Define Fuzzy union. 

 L£ìê ÷\ºUøPø¯ Áøμ¯Ö. 

4. Define Fuzzy complement. 

 L£ìê ©õØÓzøu Áøμ¯Ö. 

5. State first Decomposition theorem. 

 •u»õÁx ¤›Ä÷uØÓzøu GÊxP. 

6. ( ) ( ) ( )AA += −αα 1  Interpret. 

 ( ) ( ) ( )AA += −αα 1  Gß£øu ÂÁ›. 

Sub. Code 
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7. State the monstonicity condition of fuzzy complement. 

 L£ìê ©õØÔØPõÚ ÷©õÚhõÛ]mi Pmk¨£õkPøÍ 
GÊxP. 

8. Define Range of fuzzy relation ( )yxR , . 

 ( )yxR ,  GßÓ L£ìê \õº¤ß Ãaø\ Áøμ¯Ö. 

9. Define fuzzy weak ordering relation R. 

 L£ìê £»ÃÚ©õÚ Á›ø\£kzx® R \õºø£ Áøμ¯Ö. 

10. Define a strong homomorphism. 

 vh©õÚ ¦ÚÀ \õºø£ Áøμ¯Ö. 

 Part B  (5 × 5 = 25) 

Answer all questions, choosing either (a) or (b). 

11.  (a) Let ∈BA,    )(x . Then prove that 

  (i) BA ⊆  iff BA αα ⊆   

  (ii) BA ⊆  iff BA ++ ⊆ αα  for all [ ]1,0∈α . 

  ∈BA,  )(x  GÛÀ {ÖÄP. 

  (i) BA ⊆ ⇔ BA αα ⊆  

  (ii) BA ⊆ ⇔ BA ++ ⊆ αα  [ ]1,0∈∀α . 

Or 

 (b) What are the roles of α –Cuts and strong α  – Cuts 
in fuzzy set theory? What is the difference between 
them?  

  L£ìê Pnzvß α &öÁmk ©ØÖ® £»©õÚ 
α &öÁmkPÎß £[SPÒ GßÚ? ÷©¾® 
AøÁPÐUQøh÷¯¯õÚ Âzv¯õ\® ¯õøÁ? 
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12. (a) If C is a continuous fuzzy complement, then prove 
that C has a unique equilibrium. 

  C Gß£x öuõhºa]¯õÚ L£ìê ©õØÓ® GÛÀ 
C&ÂØS J¸ uÛzxÁ©õÚ {ø»¨¦ÒÎ C¸US® 
GÚ {ÖÄP.  

Or 

 (b) Prove that the standard fuzzy intersection is the 
only idem potent t – norm. 

  uμ©õÚ L£ìê öÁmk Gß£x ußÚkUS t&©õv› 
GÚ {ÖÄP. 

13. (a) Let  ( )cui ,, be a dual triple that satisfies the law of 
excluded middle and the law of contradiction. Then 
prove that cui ,,  does not satisfy the distributive 

laws. 

  ( )cui ,,  Gß£x C¸ø©z ußø© öPõsh •ÁkUS 
÷©¾® Â»UP¨£mh |kzuμ Âv ©ØÖ® 

•μs£õmiß Âvø¯ \› ö\´²® GÛÀ cui ,,  
Gß£x iìi›§miÆ Âvø¯ \› ö\´¯õx GÚ 
{ÖÄP. 

Or 

 (b) Explain about fuzzy numbers in detail. 
  L£ìê GsPøÍ ÂÁ›. 

14. (a) Prove that the max –min composition and min join 
are associative operations on binary Fuzzy 
relations. 

  AvP£m\&SøÓ¢u £m\ CÇ¨¥k ©ØÖ® SøÓ Tmk 
Aø©¨¤ß ø£Ú› L£ìê öuõhº¦PøÍ {¹¤. 

Or 

 (b) Explain Fuzzy compatibility relations. 
  L£ìê CÚUP©õÚ öuõhº¦PøÍ ÂÁ›. 
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15. (a) Give any n-ary relation, how many different 
projections of the relation can be taken. 

  H÷uÝ® n&B› öuõhº¦ öPõkUP¨£mhx GÛÀ 
öuõhº¤Ýøh¯ GzuøÚ öÁÆ÷ÁÖ vmh[PøÍ 
ÁSUP •i²®. 

Or 
 (b) Show that for every fuzzy partial ordering on x, the 

sets of undominated  and  undominating elements of 
X are nonempty. 

  X&À EÒÍ JÆöÁõ¸ L£ìê £Sv Á›ø\US®, 
X&ß SÔ¨¤hõu Pn[PÒ ©ØÖ® BvUP® ö\¾zuõu 
EÖ¨¦PÒ ¯õÄ® öÁØÔh® CÀø» GÚ {ÖÄP. 

 Part C  (3 × 10 = 30) 
Answer any three questions. 

16. State and prove first decomposition theorem. 
 •u»õÁx ¤›Ä ÷uØÓzøu GÊv {ÖÄP. 

17. State and prove second characterization theorem of fuzzy 
complements. 

 L£ìê ©õØÔß CμshõÁx Snõv\¯ ÷uØÓzøu GÊv 
{ÖÄP. 

18. State and prove De Morgan’s laws by an example. 
 Euõμnzxhß j©õºPß ÂvPøÍ TÔ {ÖÄP. 

19. Let { }/,,,* •−+E , and let BA,  denote continuous fuzzy 
numbers. Then prove that the fuzzy number defined by                                                                           

( ) [ ])(),()(*
*

yBxAMinSupzBA
yxz=

=  for all ∈z  is a 

continuous fuzzy number. 
 { }/,,,* •−+E  ÷©¾® BA,  Gß£øÁ öuõhºa]¯õÚ  

L£ìê Gsøn SÔUS® GÛÀ  

 ( ) [ ])(),()(*
*

yBxAMinSupzBA
yxz=

=  GßÓ L£ìê Gs 

öuõhºa]¯õÚ L£ìê Gs GÚ {ÖÄP ( ∈z ). 

20. Explain fuzzy Morphisms in detail. 
 L£ìê ©õº¤\zøu ÂÁ›. 

——————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Prove that ∇Δ=Δ∇ . 

 ∇Δ=Δ∇   GÚ {ÖÄP. 

2. Express 16864 23 −+− xxx  as a Factorial polynomial. 

 16864 23 −+− xxx  GßÓ \©ß£õmøh Põμo¯¨ ö£¸UQß 
÷PõøÁ¯õP GÊxP. 

3. Define inverse interpolation. 

 uø»RÌ Cøhaö\¸UPÀ – Áøμ¯Ö. 

4. Write Newton’s backward interpolation formula. 
 {³mhÛß ¤Ø÷£õUS Cøhaö\¸UPÀ `zvμzøu GÊx. 

5. Define Weddle’s rule. 

 öÁiÀêß Âv°øÚ Áøμ¯Ö. 

Sub. Code 
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6. Evaluate  +

1

0
21 x

dx
 using Simpson’s 

3
1

 rule. 

 ]®\Ûß 
3
1

 Âvø¯¨ £¯ß£kzv  +

1

0
21 x

dx
--–I ©v¨¤kP. 

7. Form the difference equation from nn
n bay 32 += . 

 nn
n bay 32 += -–¼¸¢x ÷ÁÖ£õmk \©ß£õmøh 

Aø©UPÄ®. 

8. Solve 023 12 =+− ++ nnn yyy . 

 wºÄ : 023 12 =+− ++ nnn yyy . 

9. What are the merits and demerits of Taylor’s methods? 

 öh´»º •øÓ°À EÒÍ {øÓ ©ØÖ® SøÓPÒ ¯õøÁ? 

10. Write the formula for second order KR− method. 

 KR−  ÁøP°À EÒÍ Cμshõ® Á›ø\ `zvμzøu GÊx. 

 Part B  (5 × 5 = 25) 

Answer all questions choosing either (a) or (b). 

11. (a) Represent the function 9304212 234 +−+− xxxx  and 
its successive differences in factorial notation in 
which the differencing interval 1=h . 

  9304212 234 +−+− xxxx  GßÓ ÷PõøÁø¯²® Auß 
Akzukzu ÷ÁÖ£õkPøÍ²® Põμo¯¨ ö£¸UQß 

SÔ±miÀ 1=h   GÚU öPõsk GÊxP. 

Or 
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 (b) Prove that 
22

1−Δ+Δ=∂ Eμ . 

  
22

1−Δ+Δ=∂ Eμ  GÚ {ÖÄP. 

12. (a)  
x : 300 304 305 307 

log2 : 2.4771 2.4829 2.4843 2.4871

  Find 301log2  using Lagrange’s interpolation 
formula. 

x : 300 304 305 307 

log2 : 2.4771 2.4829 2.4843 2.4871

  ö»Uμõg]ß Cøhaö\¸UPÀ `zvμzøu¨ 
£¯ß£kzv 301log2 &ß ©v¨ø£ ÷©ØPsh 
©v¨¦PÐUS PõsP.  

Or 

 (b) If ,246)75( =y  ,202)80( =y  118)85( =y , 40)90( =y  
find )79(y . 

  ,246)75( =y  ,202)80( =y  118)85( =y , 40)90( =y  

GÛÀ  )79(y &ß ©v¨ø£ PõsP. 

13. (a) 
1

0

dxxex =? using Simpson’s 
3
1

 rule. Check your 

result with actual integration. 

  ]®\Ûß 
3
1

 Âvø¯ £¯ß£kzv 
1

0

dxxex &ß ©v¨¦ 

PõsP. •øÓ¯õÚ öuõøP°hÀ ‰»® ö£Ö® 
©v¨ø£ ÷©ØPsh ©v¨¦hß \›£õºUP. 

Or 
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 (b) Evaluate  +

6

0
21 x

dx
 using Weddle’s rule. 

  öÁiÀêß Âvø¯¨ £¯ß£kzv  +

6

0
21 x

dx
–ß ©v¨¦ 

PõsP. 

14. (a) Solve 0)1( 2 =++ nyEE . 

  wºÄ : 0)1( 2 =++ nyEE  

Or 

 (b) Find the sum of n  terms of the series 

...543432321 +⋅⋅+⋅⋅+⋅⋅  

  ...543432321 +⋅⋅+⋅⋅+⋅⋅  GßÓ öuõh›ß EÖ¨¦PÎß 

Tmkz öuõøPø¯U PõsP. 

15. (a) xyy +=′ 1  with 2)0( =y . Find )3.0(y  by Euler’s 

method. 

  xyy +=′ 1  : 2)0( =y GÛÀ )3.0(y ß ©v¨ø£ B°»º 

•øÓ°À PõsP. 

Or 

 (b) If 22 yxy +=′  and 3.2)1( =y , use Taylor’s series 

method to obtain the value of y  for 1.1=x . 

  22 yxy +=′ , 3.2)1( =y  GÛÀ 1.1=x &US öh´»›ß 

Â›øÁ¨ £¯ß£kzv yß ©v¨¦ PõsP. 



A–9676 

  

  5

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. (a) Explain ∇Δ, . 

 (b) ?)]101)....(21()1[(10 =−−−Δ xxx  )1( =h  

 (c) Prove hDeE = . 

 (A) ∇Δ,  ÂÁ›. 

 (B) ?)]101)....(21()1[(10 =−−−Δ xxx  )1( =h  

 (C) hDeE =  GÚ {ÖÄP.  

17. Find the value of y  when 628.0=x  using  

 (a) Stirling’s formula. 

 (b) Everett’s formula. 

x : 0.61 0.62 0.63 0.64 0.65 0.66 0.67 

y : 1.8404 1.8590 1.8776 1.8965 1.9155 1.9348 1.9542

 ÷©ØPõq® AmhÁøn°¼¸¢x 628.0=x  GÛÀ, 

 (A) ìöhº¼[ `zvμ® ©ØÖ® 

 (B) GÁμm `zvμzøu £¯ß£kzv y –ß ©v¨¦ PõsP. 

18. The table below gives the value of a moving vehicle at 
time ‘ t ’ seconds. Find the velocity and acceleration moved 
in 12 seconds. 

t(sec) : 0 2 4 6 8 10 12 

V(m/s) : 4 6 16 34 60 94 136 

 ‘ t ’ ÂÚõiPÎÀ J¸ ÁõPÚzvß |P¸® ÷ÁP® ÷©ØPsh 
AmhÁøn°À öPõkUP¨£mkÒÍx. 12 ÂÚõiPÎÀ 
A¢u ÁõPÚzvß vø\÷ÁP® ©ØÖ® •kUPzøu PõsP. 
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19. (a) Solve x
xxx xyyy 22 2

12 =+− ++ . 

 (b) Solve n
nn uu 2.52 =++ given 10 =u , 01 =u . 

 (A) wºÄ x
xxx xyyy 22 2

12 =+− ++  

 (B) wºÄ n
nn uu 2.52 =++ ; 10 =u , 01 =u . 

20. Using Runge-Kutta fourth order, find )1.0(y  and )2.0(y  
taking 1.0=h  given that  

 2yxy
dx
dy += , 1)0( =y . 

 1.0=h , 2yxy
dx
dy += , 1)0( =y  GÛÀ )1.0(y  ©ØÖ® )2.0(y  

CÁØÔß ©v¨ø£ μg] Smhõ |õßPõÁx Á›ø\ •øÓø¯ 
£¯ß£kzv PõsP. 

—————— 
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 Part A  (10  2 = 20) 

Answer all the questions. 

1. Give the steps to create a new document in MS-Word. 

 MS-Word À J¸ ¦v¯ BÁnzøu E¸ÁõUSÁuØPõÚ 
£iPøÍz u¸P. 

2. How will you underline a text in MS-Word? 

 MS-Word À J¸ ÁõUQ¯zøu GÆÁõÖ AiU÷PõikÁõ´? 

3. What do you mean by subscript and superscript? 

 Subscript ©ØÖ® Superscript GßÓõÀ GßÚ? 

4. How will you change a line spacing in a paragraph? 

 J¸ Paragraph À line spacing GÆÁõÖ ©õØÓ •i²®. 

5. Write down the steps to creating a new Excel worksheet. 

 J¸ ¦v¯ Excel Â›ÄzuõøÍ E¸ÁõUS® £iPøÍ GÊxP. 

Sub. Code 
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6. What do you mean by cell address in MS-Excel? 

 MS-Excel À Cell address Gß£x GßÚ? 

7. How will you align data in cells in Excel? 

 Excel À Cell À data I GÆÁõÖ Align ö\´¯ •i²®. 

8. Write any two advantage of using a formula in excel. 

 Excel À `zvμ[PÒ £¯ß£kzxÁuß Cμsk |ßø©PøÍ 
GÊuÄ®. 

9. What is power point? 

 Power point GßÓõÀ GßÚ? 

10. How will you create a database in MS- access? 

 MS-Access À Database I GÆÁõÖ E¸ÁõUSÁõ´? 

 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Explain paragraph formatting options available in 
MS-Word. 

  MS-Word À J¸ £zvø¯ GÆÁõÖ \› ö\´Áõ´? 
ÂÍUSP. 

Or 

 (b) Explain bullets and numbering options available in 
Ms-Word. 

  MS-Word À bullets ©ØÖ® Numbering £ØÔ ÂÁ›UP. 

12. (a) Explain find and replace option available in  
MS-Word. 

  MS-Word À Find and Replace £ØÔ ÂÍUSP. 

Or 
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 (b) Explain checking spelling and grammar option in 
MS-Word. 

  MS-Word À Spelling ©ØÖ® Grammar GÆÁõÖ 
\›ö\´Áõ´ ÂÍUSP. 

13. (a) Describe the different ways for creating row height 
and column width in Excel worksheet. 

  Excel sheet À }ÒÁ›ø\ E¯μ® ©ØÖ® Szx Á›ø\ 
AP»zøu ©õØÖÁuØPõÚ £À÷ÁÖ ÁÈPøÍ ÂÁ›UP. 

Or 

 (b) Explain various options in Excel to insert and 
deleting rows and columns. 

  Excel À Row ©ØÖ® Columns }USÁx ©ØÖ® Insert 
ö\´Áx £ØÔ ÂÍUSP. 

14. (a) Explain printing options available in excel. 

  Excel À Print ö\´Áx £ØÔ ÂÁ›UP. 

Or 

 (b) Explain different chart options in excel. 

  Excel À £»uμ¨£mh Áøμ£h[PøÍ GÆÁõÖ 
E¸ÁõUSÁõ´ GÚ ÂÍUSP. 

15. (a) Explain any three types of views in Powerpoint with 
an example. 

  £Áº £õ°ßmiÀ H÷uÝ® ‰ßÖ ÁøP¯õÚ Põm]PøÍ 
Euõμnzxhß ÂÍUSP. 

Or 

 (b) How will you add records to a table? Explain with 
an example. 

  J¸ Table À Records GÆÁõÖ ÷\ºUP •i²® Gß£x 
£ØÔ Euõμnzxhß ÂÍUSP. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Explain table formatting options available in MS-Word. 

 MS-Word J¸ Table GÆÁõÖ E¸ÁõUSÁõ´ Aøu GÆÁõÖ 
©õØÔ Aø©UP •i²® Gß£Ú £ØÔ ÂÍUSP. 

17. Briefly explain the mail merge concept in MS-Word with 
an example. 

 MS-Word À Ag\À Cøn¨¦ P¸zøu¨ £ØÔ 
GkzxUPõmkPÐhß ÂÍUSP. 

18. Explain statistical and financial function in excel. 

 Excel À statistical ©ØÖ® finance \õº¦PÒ £ØÔ ÂÁ›UP. 

19. Explain date and time options available in excel. 

 Excel À Data ©ØÖ® Time £ØÔ ÂÍUSP. 

20. Explain different types of animations available in 
Powerpoint. 

 Powerpoint À animations ö\´Áx £ØÔ ÂÍUQ GÊxP. 

———————— 
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U.G. DEGREE EXAMINATION, APRIL 2021 &

Supplementary/Improvement/Arrear Examinations 

Mathematics 

Allied — ANCILLARY MATHEMATICS – I 

(CBCS 2014 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Evaluate  dxex x2 . 

 ©v¨¤kP :  dxex x2 . 

2. Evaluate  
1

0

22 2
3

)1( dxxx . 

 ©v¨¤kP :  
1

0

22 2
3

)1( dxxx .  

3. Obtain the characteristic polynomial for the matrix 









43
21

. 

 







43
21

 GßÓ Ao°ß ]Ó¨¦U ÷PõøÁø¯U PõsP. 

Sub. Code 
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4. Define Unit matrix. 

 A»S Aoø¯ Áøμ¯Ö. 

5. Solve 0)44( 2  yDD . 

 wº : 0)44( 2  yDD . 

6. Find the particular integral of xDD 2sin)1( 2  . 

 xDD 2sin)1( 2   GßÓ \©ß£õmiß ]Ó¨¦z öuõøPø¯ 

PõsP. 

7. Express tan  interms of  . 

 tan &ÂøÚ  &Âß ‰»® Â›UP. 

8. Find )1(log  . 

 )1(log  &IU PõsP. 

9. Sum the series to infinity 

...loglogloglog 812793  eeee  

 R÷Ç EÒÍ öuõh›ß TmkzöuõøP PõsP.  

 ...loglogloglog 812793  eeee  

10. Find 
2

1 ee
. 

 
2

1 ee
&IU PõsP. 
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 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Evaluate  


0

)cos1log( dxxI . 

  ©v¨¤kP :  


0

)cos1log( dxxI . 

Or 

 (b) Prove that  


 22

)sincos(
cos

ba
bxbbxaedxbxe

ax
ax . 

   


 22

)sincos(
cos

ba
bxbbxaedxbxe

ax
ax  GÚ {¹¤. 

12. (a) Find the rank of the matrix 
















7012
7436

3124

 using 

elementary transformation. 

  
















7012
7436

3124

 GßÓ Ao°ß uμzvøÚ öuõhUP{ø» 

E¸©õØÔ°øÚ¨ £¯ß£kzvU PõsP. 

Or 

 (b) For what values of K  the equations 1 zyx ; 
2104;42 KzyxKzyx   are consistent? 

  K &ß G¢u ©v¨¤ØS 1 zyx  
2104;42 KzyxKzyx   GßÓ \©ß£õkPÒ 

Cø\ÁõP C¸US®? 
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13. (a) Solve : xxeyDD  )52( 2 . 

  wº : xxeyDD  )52( 2 . 

Or 

 (b) Solve : xyDD 5sin8)98( 2  . 

  wº : xyDD 5sin8)98( 2  . 

14. (a) Prove that 102cos154cos66coscos2 65   . 

  102cos154cos66coscos2 65    GÚ {¹¤. 

Or 

 (b) If )sin(  i  sectan i , prove that 

32cosh2cos  . 

  )sin(  i  sectan i  GÛÀ 32cosh2cos   

GÚ {¹¤. 

15. (a) Show that if 1a ,   





!2

1
1

aS
1

...
!3

1 2







a
eeaa a

. 

  1a  GÛÀ 



!2

1
1

aS
1

...
!3

1 2







a
eeaa a

 GÚ 

{¹¤. 

Or 

 (b) Find the coefficient of nx  when 
)1()1(

7
2xx

x



 is 

expanded in ascending power of x . 

  
)1()1(

7
2xx

x



&ß HÖQßÓ AkUQÀ 

Â›Ä£kzx®÷£õx nx &ß öPÊøÁU PõsP. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Evaluate : 
2

0

cossin



dxxx nm . 

 ©v¨¤kP : 
2

0

cossin



dxxx nm . 

17. Find the eigen values and eigen vectors of the matrix. 

 

















113
151

311

A . 

 

















113
151

311

A  GßÓ Ao°ß ]Ó¨¤¯À¦ ‰»[PÒ ©ØÖ® 

]Ó¨¤¯À¦PÒ öÁUhºPøÍU PõsP. 

18. Solve : 
x

xxyyxyx 1)sin(loglog2 
 . 

 wº : 
x

xxyyxyx 1)sin(loglog2 
 . 

19. If  sincos)sin( ii  , prove that  sincos2  . 

  sincos)sin( ii   GÛÀ  sincos2   GÚ {¹¤. 
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20. Show that 12log3...
765

9
543

7
321

5









S . 

 12log3...
765

9
543

7
321

5









S  GÚ {¹¤.  

———————— 
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Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Define Karl Pearson's   and   coefficients. 

 PõºÀ ¤¯ºéÛß   ©ØÖ®   öPÊøÁ Áøμ¯Ö. 

2. What is meant by principle of least  squares? 

 SøÓ¢u ÁºUP öPõÒøP GßÓõÀ GßÚ? 

3. Express correlation coefficient in terms of regression 
coefficients. 

 JmkÓÄ öPÊøÁ Ehß öuõhº¦U öPÊUPÒ Áõ°»õP 

GÊxP. 

4. When  we say that the correlation is perfect? 

 |õ® G¨ö£õÊx JmkÓøÁ {øÓ GßQ÷Óõ®? 

5. Prove that the operator   is linear. 

   GßÓ ö\¯¼ø¯ }mh¾US›¯x GÚ {¹¤. 

Sub. Code 
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6. Define ‘Edge-Worth’s index numbers.  

 GmäöÁõºvß SÔ±mk GsPøÍ Áøμ¯Ö. 

7. Find  teL t 2sin . 

  teL t 2sin –I PõsP. 

8. Find 
  














5
1

3s
sL . 

 
  














5
1

3s
sL – I PõsP. 

9. Define odd function with an example. 

 JØøÓ \õºø£ Euõμnzxhß Áøμ¯Ö. 

10. Define Half range sine series. 

 AøμÃa_ ø\ß öuõhøμ Áøμ¯Ö. 

 Part B  (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) The first four moments of a distribution about 
2x  are 1, 2.5, 5.5 and 16. Calculate the four 

moments about zero. 

  2x  À £μÁ¼ß •uÀ |õßS v¸¨¤zvÓß 1, 2.5, 
5.5 ©ØÖ® 16 GÛÀ §ä¯zvÀ |õßS v¸¨¤z vÓß 
PõsP. 

Or 

 (b) Explain how to fit a parabola to the given data: 

  öPõkUP¨£mh ÂÁμ[PÐUS J¸ ÁøÍÁøμ 
ö£õ¸zxÁx G¨£i GßÖ ÂÍUP©õP TÖP.  
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12. (a) Find y  and   from the following data Regression 

lines are  yx 3 ; xy 34  ; and S.D. of 2x . 

  Ehß öuõhº¦ ÷PõkPÒ yx 3 ; xy 34  ; ©ØÖ® 

2x  GÛÀ y  ©ØÖ®  –øÁU PnUQkP. 

Or 

 (b) Prove that 11   . 

  11    GÚ {¹¤. 

13. (a) Estimate the missing term in the following table. 

x : 0 1 2 3 4 

Ux : 1 3 9 – 81

  R÷Ç öPõkUP¨£mh AmhÁøn°¼¸¢x 

Âk£mhøuU Psk¤iUPÄ®. 

x : 0 1 2 3 4 

Ux : 1 3 9 – 81

Or 

 (b) From the following data of the wholesale price of 
rice for the 5 years construct the index numbers 
taking 1987 as the base. 

Year 1987 1988 1989 1990 1991 1992

Price of rice per kg 5.00 6.00 6.50 7.00 7.50 8.00 

  5 Á¸h[PÐUPõÚ A›]°ß ö©õzu ÂØ£øÚ Âø» 

Â£μ® ÷©÷» öPõkUP¨£mkÒÍx. 1987–ø¯ 

Ai¨£øh¯õP øÁzx SÔ±mk GsPøÍ PõsP. 

Á¸h® 1987 1988 1989 1990 1991 1992

A›]°ß Âø» (Q÷»õÂØS) 5.00 6.00 6.50 7.00 7.50 8.00 



A–10156

  

  4

14. (a) Find 





 

x
xL cos1

. 

  





 

x
xL cos1

–I PõsP. 

Or 

 (b) Find      










321
11

sss
L . 

       










321
11

sss
L – I PõsP. 

15. (a) Expand the function xy sin  in a series of cosines 
in the interval  x0 . 

  xy sin   GßÓ \õºø£   x0  GßÓ 

CøhöÁÎ°À öPõø\Ûß öuõhμõP Â›UP. 

Or 

 (b) Find the Fourier cosine series for the functions 
  xxf    in  ,0 . 

   ,0 À   xxf    GßÓ \õº¤ØS L§›¯›ß 

öPõø\ß öuõhøμU PõsP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Fit a straight line to the following data : 
x : 0 5 10 15 20 25

y : 12 15 17 22 24 30

 R÷Ç ÂÁμ[PÐUS ÷|º÷Põmøh ö£õ¸zxP. 

x : 0 5 10 15 20 25

y : 12 15 17 22 24 30
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17. Three judges assign the  ranks to 8 entries in a beauty  

contest. Decide which pair of judges has the nearest 

approach to common taste in beauty? 

Judge X : 1 2 4 3 7 6 5 8

Judge Y : 3 2 1 5 4 7 6 8

Judge Z: 1 2 3 4 5 7 8 6

 ‰ßÖ |kÁºPÒ J¸ AÇS¨ ÷£õmi°À 8 

÷£õmi¯õÍºPÐUS AÎzu uμ[PÒ R÷Ç 

öPõkUP¨£mkÒÍÚ. G¢u C¸ |kÁºPÒ HÓzuõÇ J¸ªzu 

μ\øÚ Eøh¯ÁºPÒ GÚz wº©õÛUPÄ®. 

}v£v  X : 1 2 4 3 7 6 5 8

}v£v Y : 3 2 1 5 4 7 6 8

}v£v Z: 1 2 3 4 5 7 8 6

18. From the following data estimate the number of persons 

whose daily wage is between Rs.40-50. 

Daily wages Rs : 0-20 20-40 40-60 60-80 80-100

No . of persons : 120 145 200 250 150 

 R÷Ç öPõkUP¨£mkÒÍ Â£μ[PøÍU öPõsk  ¹.40–50 

vÚ•® T¼¯õP ö£Ö£ÁºPÎß GsoUøPø¯U PõsP. 

vÚ Fv¯® ¹. À  : 0-20 20-40 40-60 60-80 80-100

ö£Ö£ÁºPÎß GsoUøP : 120 145 200 250 150 
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19. Using Laplace transform solve   teyDD  142  

given that     00,00  yy . 

 ÷»¨»õ]ß E¸©õØÓzøu £¯ß£kzv wº 

  teyDD  142 ,     00,00  yy . 

20. Find the Fourier series for the function   2xxf   
  x . 

   2xxf   ß L§›¯º Â›øÁU PõsP. C[S   x . 

—————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. Let the fitting of the parabola cbxaxy  2  to the data 
),( yixi  where ni ,...2,1 .  

),( yixi  ni ,...2,1  GßÓ ÂÁμ[PÐUS ö£õ¸zu¨£k® 

£μÁøÍÄ cbxaxy  2 GÛÀ ö\[Szx \©ß£õkPøÍ 

GÊx. 

2. Define Karl Pearson’s coefficient of skewness.  

 ^›ßø©U ÷PõmhzvØS PõºÀ ¤¯º\ßÛß öPÊøÁ 
Áøμ¯Ö. 

3. Prove that 11  r .  

 11  r  GÚ {¸¤. 

4. Give any two examples of variables with negative 
correlation.  

Gvº©øÓ KmkÓÄU öPõsh ©õ{PÐUS Cμsk 
GkzxUPõmkPÒ u¸P. 

Sub. Code 
4BMAA3 
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5. Given 
2

)()()()(
NBA   . Show that )()( AB .  

 
2

)()()()(
NBA   ÛÀ   )()( AB GÚ {¸¤. 

6. Check whether the attributes A  and B  are independent 
given by 256)( AB    768B .   48A .   144 .  

A  ©ØÖ® B  ß £s¦PÒ uÛzxÁ® Áõ´¢uuõ GÚ 

Psk¤i 256)( AB .   768B .   48A .   144  

7. Explain about average of price relatives method.  

 Âø» \®£¢u©õÚ \μõ\› vmhzøu ÂÁ›. 

8. Write the standard methods of computing weighted index 
numbers.  

ö©õzu {øÓ°mh SÔ±möhsPøÍ PnUQk £¯ß£kzx® 

uμ©õÚ •øÓPøÍ GÊxP. 

9. If A  and B  are events of a sample space S  such that 
BA   then prove that )()( BPAP  .  

A ©ØÖ® B  J¸ TÖöÁÎ°ß {PÌa]PÒ, BA   GÛÀ 

)()( BPAP   GÚ {¸¤. 

10. If A  and B  are independent even then prove that A  

and B  are also independent events.  

 A  ©ØÖ® B  uÛzxÁ® Áõ´¢u {PÌÄPÒ GßÓõÀ A  

©ØÖ® B ²® uÛzxÁ® Áõ´¢u {PÌÄPÒ GÚ {¸¤. 
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 Part B  (5  5 = 25) 

Answer all the questions. 

11. (a) The first four moments of distribution about 5x  
are 2, 20, 40 and 50. Calculate the four moments 
about zero.  

  5x –À £μÁ¼ß •uÀ |õßS v¸¨¤zvÓß 2,20,40 
©ØÖ® 50 GÛÀ §äâ¯zvÀ |õßS v¸¨¤zvÓß 
PõnU. 

Or 

 (b) Find Bowley’s coefficient of skewness for the 
following data.  

Age : 10-12 12-14 14-16 16-18 18-20 20-22 22-24 Total

Students : 4 10 16 30 20 14 6 100 

   
Á¯x : 10-12 12-14 14-16 16-18 18-20 20-22 22-24 ö©õzu®

©õnÁºPÒ : 4 10 16 30 20 14 6 100 

  ÷©÷» öPõkUP¨£mkÒÍ Â£μ[PÐUS ö£Í¼°ß 
÷PõmhU öPÊøÁ PõsP. 

12. (a) Find the correlation coefficient for the following 
data.  

Length : 3 4 6 7 10

Weight : 9 11 14 15 16

  öPõkUP¨£mkÒÍ Â£μ[PÐUS KmkÓÄU öPÊøÁ 
PõsP.  

}Í® : 3 4 6 7 10

Gøh : 9 11 14 15 16

Or 
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 (b) Find the rank correlation coefficient for the 
following data.  

Height (cm) : 165 167 166 170 169 172

Weight (kg) : 61 60 63.5 63 61.5 64 

  öPõkUP¨£mkÒÍ Â£μ[PÐUS uμÁ›ø\ JmkÓÄU 
öPÊøÁ PõsP. 

E¯μ® (cm) : 165 167 166 170 169 172

Gøh (kg) : 61 60 63.5 63 61.5 64 

  ÷©÷» öPõkUP¨£mkÒÍ Â£μ[PÐUS ö£Í¼°ß 
÷PõmhU öPÊøÁ PõsP. 

13. (a) Find the limits of )(BC  for the following available 
data.  

  7)(45)(62)(48)(,125  ACBAN  and 
18)( Ar .  

  öPõkUP¨£mkÒÍ Â£μ[PÐUS )(BC ß GÀø»PøÍ 

PõsP. 7)(45)(62)(48)(,125  ACBAN  

©ØÖ®  18)( Ar . 

Or 

 (b) From the following information discuss the 
association between the colour of the skin and 
colour of the eyes.  

  

Colour of the skin Colour of the eyes

 Black Brown 

Black 25 10 

Red 12 38 
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  öPõkUP¨£mkÒÍ Â£μ[PÐUS Eh¼ß {Ó® ©ØÖ® 
PsPÎÀ {Ó® öuõhº¦ Eøh¯uõ GÚ Bμõ´P. 

Eh¼ß {Ó® PsPÎÀ {Ó® 

 P¸¨¦ £Ê¨¦ {Ó®

PÖ¨¦ 25 10 

]Á¨¦ 12 38 

14. (a) Find the index numbers of price relatives using 
geometric mean as averages taking 1969 as base 
year.  

 Year 

Commodities 1969 1970 

A 150 170 

B 40 60 

C 80 90 

D 100 120 

E 20 25 

   

 Á¸h® 

ö£õ¸Ò 1969 1970 

A 150 170 

B 40 60 

C 80 90 

D 100 120 

E 20 25 

  ÷©÷» öPõkUP¨£mkÒÍ Â£μ[PÐUP 1969–ø¯ 
Ai¨£øh Á¸h©õPU öPõsh ö£¸USa \μõ\›ø¯ 
\μõ\›¯õP £¯ß£kzv Âø» \®£¢u©õÚ SÔ±mk 
GsPøÍU PõsP. 

Or 
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 (b) Calculate  

  (i) Laspeyre’s 

  (ii) Paache’s index numbers for the following data 
given below.  

  

Commodities Base Year Current Year 

 Price Quantity Price Quantity

A 12 10 15 12 

B 15 7 20 5 

C 5 5 8 9 

  R÷Ç öPõkUP¨£mkÒÍ ÂÁμ[PøÍ PnUQkP.  

  (i) »õì¤¯ºì 

  (ii) £õì\ì SÔ±mk GsPøÍU PõsP. 

  
ö£õ¸Ò Ai¨£øh Á¸h® |h¨¦ Á¸h®

 Âø» AÍÄ Âø» AÍÄ

A 12 10 15 12 

B 15 7 20 5 

C 5 5 8 9 

15. (a) State and prove Boolean inequality.  

  §¼¯ß \©ªßø©ø¯ GÊv {¸¤. 

Or 
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 (b) Let A  and B  be two events such that 
3
2

)( AP  and 

6
5

)( BP . Show that  

 (i) 
3
2

)(  BAP   

 

 (ii) 
6
5

)(
2
1

 BAP .  

  A  ©ØÖ® B  Gß£x C¸ {PÌÄPÒ GÛÀ
3
2

)( AP   

©ØÓ® 
6
5

)( BP  

 (i) 
3
2

)(  BAP   

 

 (ii) 
6
5

)(
2
1

 BAP . 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Fit a straight line to the following data and estimate the 
value of y  corresponding to 6x .  

  

x :  0 5 10 15 20 25

y : 12 15 17 22 24 30
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 R÷Ç öPõkUP¨£mkÒÍ Â£μ[PÐUS ÷|º÷Põmk ÷£õUøP 
ö£õ¸zx.  Av¼¸¢x 6x  GÛÀ y  ß ©v¨ø£ PõsP.  

x :  0 5 10 15 20 25

y : 12 15 17 22 24 30

17. Three judges as sign the ranks to 8 entries in a beauty 
contest.  

  

Judge Mr A : 1 2 4 3 7 6 5 8

Judge Mr B : 3 2 1 5 4 7 6 8

Judge Mr C : 1 2 3 4 5 7 8 6

 Which pair of judges has the nearest approach to common 
taste in beauty?  

8 ÷£º P»¢x öPõsh J¸ AÇS ÷£õmi°À ‰ßÖ 
}v£vPÒ uμ® öPõkUQßÓÚº. 

 

}v£v Mr A : 1 2 4 3 7 6 5 8

}v£v Mr B : 3 2 1 5 4 7 6 8

}v£v Mr C : 1 2 3 4 5 7 8 6

G¢u Cμsk }v£vPÒ wº¨¤À AÇQÀ Qmhumh ö£õxÁõÚ 
ö|¸UPzvÀ EÒÍÚº. 
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18. If x
N
Cx

N
Bx

N
A

3
)(

,2
)(

,
)(

  and y
N

BC
N
AC

N
AB


)()()(

. 

Prove that neither x  nor y  can exceed 
4
1

.  

 x
N
Cx

N
Bx

N
A

3
)(

,2
)(

,
)(

  ©ØÖ® y
N

BC
N
AC

N
AB


)()()(

.  

x  ©ØÖ® y  ß ©v¨¦ 
4
1

 I Âh AvP©õP C¸UPõx GÚ 

{¸¤. 

19. Use the method of least squares and fit a straight line 

trend to the following data given from 80 to 90. Hence 

estimate the trend value for 1991.  

  

Year : 80 81 82 83 84 85 86 87 88 89 90

Production in 

quintals : 

45 46 44 47 42 41 39 42 45 40 48

 80 •uÀ 90 Áøμ R÷Ç öPõkUP¨£mkÒÍ Â£μ[PÐUS 

«a]Ö£i •øÓPøÍ £¯ß£kzv ©ØÖ® ÷|º÷Põmk 

÷£õUøP ö£õ¸zx.  Av¼¸¢ 1991 ß ÷£õUS ©v¨ø£ 

PõsP. 

 

Á¸h® : 80 81 82 83 84 85 86 87 88 89 90

EØ£zv 

(SÂshõÀ) : 

45 46 44 47 42 41 39 42 45 40 48
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20. Three urns have the following composition of balls.  

 Urn I     1 white, 2 black  

 Urn II   2 white, 1 black 

 Urn III  2 white, 2 black 

 One of the urns is selected and a ball is drawn. It turns 
out to be white. Find the probability that it came from the 
urn III.  

‰ßÖ öPsiPÎÀ R÷Ç öPõkUP¨£mh Â£μ[PÎß £i 
£¢xPÒ EÒÍÚ.  

 öPsi I     1 öÁÒøÍ, 2 P¸¨¦ 

 öPsi II   2 öÁÒøÍ, 1 P¸¨¦ 

öPsi III  2 öÁÒøÍ, 2 P¸¨¦ 

H÷uÝ® J¸ öPsi Gkzx ©ØÖ® J¸ £¢x 
GkUP¨£kQÓx.  Ax öÁÒøÍ BS®.  C¨£¢x öPsi 3À 
Á¸®£i {PÌuPøÁ Põs. 

———————— 
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U.G. DEGREE EXAMINATION, APRIL 2021 &

Supplementary/Improvement/Arrear Examinations

Mathematics 

Allied – CODING THEORY 

(CBCS – 2014 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. What is meant by binary code? 

 D¸Ö¨¦ SÔ±k GßÓõÀ GßÚ? 

2. Define the hamming weight. 

 ÷íª[ Gøhø¯ Áøμ¯Ö. 

3. Define Linear code. 

 ÷|›¯À SÔ±k Áøμ¯Ö& 

4. List the elements of the linear code S  where 

 111,011,010S . 

  111,011,010S  –US S ß ÷|›¯À SÔ±miß 

TÖPøÍ¨ £mi¯¼kP. 

5. Let 7n  and 3d , find C  

 7n  ©ØÖ® 3d  GÛÀ C –ø¯U PõsP. 

Sub. Code 
4BMAA4 
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6. State the singleton bound. 

 uÛzu ö£õ¸ÐUPõÚ GÀø»ø¯U TÖP. 

7. Find the sum and the product of the following pairs of 

polynomials over K . 

     2765 1; xxhxxxxf  43 xx  . 

 RÌUPõq® K –ø¯ ö£õÖzu £À¾Ö¨¦U ÷PõøÁPÎß 

TkuÀ ©ØÖ® ö£¸UPø»U PõsP 

     2765 1; xxhxxxxf  43 xx  . 

8. Define cyclic code. 

 ÁmhU SÔ±k Áøμ¯Ö. 

9. Show that   31 xxxf   is irreducible over K . 

   31 xxxf  –ø¯ K –ø¯ ö£õÖzx £SUP •i¯õx GÚ 

{ÖÂ. 

10. Write a short note on BCH codes. 

 BCH SÔ±kPøÍ¨ £ØÔ ]Ö SÔ¨¦PøÍ GÊxP. 

 Part B (5  5 = 25) 

Answer all questions, choosing either (a) or (b). 

11. (a) Let 1011010v  and 0000010w . Find  wv,97. . 

   1011010v  ©ØÖ® 0000010w  GÛÀ  wv,97. –

ø¯U PõsP. 

Or 
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 (b) Compute the weight of each of the following words 
and the distance between each pair of them : 

   10010101 v , 01101012 v , 00111103 v  and 

324 vvv  . 

   RÌUPõq® ÁõºzøuPÎß Gøh ©ØÖ® JÆöÁõ¸ 
ÁõºzøuPÐUS® Cøh÷¯¯õÚ yμzøuU PõsP  

    10010101 v , 01101012 v , 00111103 v  ©ØÖ® 

324 vvv  . 

12. (a) Let  10110,00011,11111,01010,10101S  find 

the dual code C  for each of the codes SC  . 

    10110,00011,11111,01010,10101S  GÛÀ 

SC   GßÓ JÆöÁõ¸ SÔ±kPÎß C¸ø©U 

SÔ±k C  ø¯U PõsP. 

Or 

 (b) Find a parity-check matrix for the code 
 011,010,001,000C .  

    011,010,001,000C  GßÓ SÔ±miØS J¸ 
÷£›mi ÷\õuøÚ Aoø¯U PõsP. 

13. (a) Write a short notes on the Read-Muller code. Also, 
find the generator matrix  3,2G . 

   Ÿk – •À»º SÔ±kPøÍ¨ £ØÔ ]Ö SÔ¨¦PÒ 
GÊxP. ÷©¾®  3,2G –ß Ao E¸ÁõUPzøuU 
PõsP. 

Or 

 (b) Compute iH4  for 4,3,2,1i  where 










11

11
H . 

   










11

11
H  GÛÀ, 4,3,2,1i  –US iH4  ø¯U 

PõsP. 
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14. (a) If       xhxgxf mod  then prove that 

          xhxpxgxpxf mod . 

         xhxgxf mod  GÛÀ, 

             xhxpxgxpxf mod  GÚ {ÖÄP. 

Or 

 (b) Show that the Galoy code 23C  is equivalent to a 

linear cyclic code. 

   ÷|›¯À ÁmhU SÔ±hõÚx íõ»õ´ SÔ±k 23C –US 

\©©õÚøÁ GÚ {ÖÄP. 

15. (a) Define multiplication in 4K modulo   41 xxxh  . 

Calculate the product   

  (i)   10110011  

  (ii)   10011110 .  

   4K  modulo   41 xxxh  –ß ö£¸UPø» Áøμ¯Ö. 

   (i)   10110011 ,  

   (ii)   10011110  ß ö£¸UPø»U PõsP.  

Or 

 (b) Show that the columns of the parity check matrix of 

15C  are Linearly Independence. 

   15C  –ß ÷£›mi ÷\õuøÚ Ao°ß {μÀPÒ, J¸ £i 

\õμõUPn® GÚ {ÖÄP. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Suppose 90.0P , 2M , 3n  and  111,000C  for 
each v  in C , compute  vCP , . 

 (a) 000v  

 (b) 111v . 

 90.0P , 2M , 3n  ©ØÖ®  111,000C  GßP. 

÷©¾® JÆöÁõ¸ v  –²®C –°À EÒÍx GÛÀ  vCP , –
ø¯U PõsP. 

 (A) 000v  

 (B) 111v . 

17. (a) Find the distance of the linear code with the given 

generator matrix 





















1101000

1010100
0110010
1110001

G . 

 (b) List the cosets of the Linear code having the given 

generator matrix 

















110001
011100

000111

G . 

 (A) 





















1101000

1010100
0110010
1110001

G  GßÓ E¸ÁõUP¨£mh 

Ao°ß ÷|›¯À SÔ±miß yμzøuU PõsP. 

 (B) 


















110001
011100

000111

G  GßÓ E¸ÁõUP¨£mh 

Aoø¯U öPõskÒÍ ÷|›¯À SÔ±miß Cøn 
Pn[PøÍU PõsP. 
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18. (a) Show that for 12  rn , rnn
2

10


















. 

 (b) For any  dkn ,,  linear code, prove that knd 1 . 

(A) 12  rn  GÛÀ rnn
2

10


















 GÚ {ÖÄP. 

 (B)  dkn ,,  Gß£øÁ ÷|›¯À SÔ±k GÛÀ knd 1  

GÚ {ÖÄP. 

19. (a) Prove that every cyclic code contains a unique 
idempotent polynomial which generates the code. 

 (b) If C  is a linear cyclic code of length n  and 
dimension k  with generator  xg  and if 

   xhxgxn 1  then prove that C  is a cyclic code 

of dimension kn   with generator  1xhxk . 

 (A) JÆöÁõ¸ ÁmhU SÔ±k® ußøÚ E¸ÁõUS® J¸ 
ußÚhUP £À¾Ö¨¦U ÷PõøÁø¯ EÒÍhUQ¯x GÚ 
{ÖÄP. 

 (B) C  Gß£x n  }Í•®, k  £›©õn•®,  xg  GßÓ 

E¸ÁõUQø¯U öPõskÒÍ ÷|›¯À ÁmhU SÔ±k 

BS® ©ØÖ®    xhxgxn 1   GÛÀ, C  Gß£x 

kn   £›©õn•®,  1xhxk  E¸ÁõUQø¯²® 

öPõsh ÁmhU SÔ±k GÚ {ÖÂ. 

20. Let 0  be an element of  rGF 2 . Let  xm  be the 
minimal polynomial of  . Then, prove the following : 

 (a)  xm  is irreducible over K  

 (b) If  xf  is any polynomial over K  such that   0f , 
then  xm  is a factor of  xf . 

 (c) the minimal polynomial is unique and 

 (d) the minimal polynomial  xm  is a factor of 121 
r

x   
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 0  ø¯  rGF 2 –CÀ J¸ EÖ¨£õS® ©ØÖ®  xm –ø¯ 

 –Âß «a]Ö £À¾Ö¨¦U ÷PõøÁ¯õPÄ® öPõÒP. 
RÌUPshÁØøÓ {ÖÄP. 

 (A)  xm &ø¯ K &ø¯ ö£õÖzx £SUP •i¯õx 

 (B)  xf  BÚx   0f , Gß£x ÷£õÀ K  –ø¯ ö£õÖzx 

J¸ £À¾Ö¨¦U ÷PõøÁ GÛÀ  xm  Gß£x  xf –

US J¸ Põμo BS®. 

 (C) «a]Ö £À¾Ö¨¦U ÷PõøÁ J¸ ußø© Áõ´¢ux. 

 (D) «a]Ö £À¾Ö¨¦U ÷PõøÁ  xm  Gß£x 121 
r

x –ß 

J¸ Põμo BS® GÚU PõmkP. 

 

 

 
———————— 


