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B.Sc. DEGREE EXAMINATION, NOVEMBER 2019 

First Semester 

Mathematics 

DIFFERENTIAL CALCULUS AND TRIGONOMETRY 

(CBCS – 2014 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. If 
)12)(1(

3



xx

y  find ny . 

 
)12)(1(

3



xx

y  GÛÀ ny –ø¯U PõsP. 

2. State the Leibnitz formula. 

 ½¨Ûmì `zvμzøu GÊxP. 

3. Write down the formula for subtangent and subnormal. 

 RÌ öuõk÷Põk ©ØÖ® RÌ ö\[÷PõkPÐUPõÚ `zvμzøu 

GÊxP. 

Sub. Code 
4BMA1C1 
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4. For the parabola axy 42  , prove that 
2
1

1 





 

x
a

dx
ds

. 

 axy 42   GßÓ £μÁøÍ¯zvØS 
2
1

1 





 

x
a

dx
ds

  GÚ {ÖÄP. 

5. Define circle of curvature. 

 ÁøÍÄ Ámhzøu Áøμ¯Ö. 

6. Find the radius of curvature of the curve 244  yx  at 
the point )1,1( . 

 244  yx  GßÓ ÁøÍÁøμ°ß ÁøÍÄ Bμzøu )1,1(  GßÓ 

¦ÒÎ°À PõsP. 

7. Write the expansion of nsin . 

 nsin  –ß Â›ÁõUPzøu GÊxP. 

8. If  isnx  cos  then find n
n

x
x 1

 . 

  isnx  cos  GÛÀ  n
n

x
x 1

 –ø¯U PõsP. 

9. Prove that : hxix cos)cos(  . 

 {ÖÄP : hxix cos)cos(  . 

10. Show that : )1(logcos 21  xxxh e . 

 {ÖÄP : )1(logcos 21  xxxh e  
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 Part B  (5  5 = 25) 

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

11. (a) If 
2

1

1

sin

x
xhy






 then prove that 

  0)1()32()1( 2
12

2   nnn ynyxnyx .  

  
2

1

1

sin

x
xhy






GÛÀ 

 0)1()32()1( 2
12

2   nnn ynyxnyx GÚ {ÖÄP. 

Or 

 (b) Find the thn  differential coefficient of  75 sincos . 

   75 sincos –ß 
thn –Áx ÁøPU öPÈøÁU PõsP. 

12. (a) Find the angle at which the radius vector cuts the 

curve cos1 e
r
l

 . 

  cos1 e
r
l

  GßÓ ÁøÍÁøμ Bμ öÁUhøμ öÁmk® 

¦ÒÎ°À ÷PõnzøuU PõsP. 

Or 

 (b) Find 
d

ds
 and 

dr
ds

 for the cardioid )cos1(  ar . 

  )cos1(  ar  GßÓ ö|g_ ÁøÍUS 
d

ds
 ©ØÖ® 

dr
ds

 

BQ¯ÁØøÓU PõsP. 
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13. (a) Find the envelope of the family of a straight lines 

32 atattxy  , where t  is the parameter. 

  
32 atattxy   GßÓ ÷|º÷Põmk Sk®£zvØS 

‰kÁøμø¯U PõsP. C[S t  Gß£x AÍÄ¸ BS®. 

Or 

 (b) If a curve is defined by the parametric equation 
)(fx   and )(y , prove that the curvature is 

2
3

22 )''(

"'"'1

yx

xyyx
p




 . 

  J¸ ÁøÍÄÝøh¯ xøn¯»S \©ß£õk )(fx   

©ØÖ® )(y  GÛÀ AuÝøh¯ ÁøÍÁøμ 

2
3

22 )''(

"'"'1

yx

xyyx
p




  GÚ {ÖÄP. 

14. (a) Express 



sin
6sin

 interms of cos  

  



sin
6sin

–ø¯ cos  –ÂÀ Â›zx GÊxP. 

Or 

 (b) Find 
1sectan
1sectan

lim
0 


 




. 

  
1sectan
1sectan

lim
0 


 




–ß ©v¨ø£U PõsP. 
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15. (a) If ,tancottan,tantantan  hhA   then 

prove that  2cos2sinh)(tan ecBA  . 

  ,tancottan,tantantan  hhA  GÛÀ 

 2cos2sinh)(tan ecBA   GÚ {ÖÄP. 

Or 

 (b) If )(cossincos  ii  , then prove that 

 sinsin2  . 

  )(cossincos  ii   GÛÀ  sinsin2   GÚ 

{ÖÄP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Find the maximum and minimum values of 
4422 )(2 yxyx  . 

 4422 )(2 yxyx  –ß «¨ö£¸ ©ØÖ® «a]Ö ©v¨¦PøÍ 

PõsP. 

17. Find the asymptotes of  

 012422 23223  yxyyyxyyxx . 

 012422 23223  yxyyyxyyxx Gß£uß P¢uÈz 

öuõk÷PõkPøÍU PõsP. 

18. Show that the evolutes of the cycloid )sin(   ax , 
)cos1(  ay  is another cycloid. 

 )sin(   ax , )cos1(  ay  GßÓ E¸ÒÁøÍ°ß 

ö\[÷Põmkz uÈÂ A÷u ©õv›¯õÚ ©ØöÓõ¸ E¸Ò 

ÁøÍÁøμ GÚ {ÖÄP. 
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19. Expand  53 cossin  in a series of sines of multiples of  . 

  53 cossin –øÁ  –Âß ©h[QÀ ø\ß öuõhμõP 

Â›UPÄ®. 

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

 )(tan 1 iyx 
–ø¯ ö©´ ©ØÖ® PØ£øÚ¨ £SvPÍõP¨ 

¤›UPÄ®. 

———————— 
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A–8698   

 

B.Sc. DEGREE EXAMINATION, NOVEMBER 2019 

First Semester 

Mathematics 

THEORY OF EQUATIONS, THEORY OF NUMBERS AND 
INEQUALITIES 

(CBCS – 2014 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all the questions. 

1. If  ,,  are the roots of 023  rqxpxx . Find 
1

. 

  ,,  Gß£Ú 023  rqxpxx  Âß ‰»[PÒ GÛÀ 


1

–ø¯U PõsP. 

2. Multiply the roots of the equations 01230 23  xxx  
by 4. 

 01230 23  xxx  GßÓ \©ß£õmiß ‰»[PøÍ 4–BÀ 

ö£¸UQÚõÀ QøhUS® \©ß£õmøh GÊxP. 

3. Give an example for a standard reciprocal equation.  

 uμ¨£i {ø» uø» RÌ \©ß£õmiØPõÚ GkzxUPõmøh 

öPõk. 

Sub. Code 
4BMA1C2 
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4. What is meant by a Sturm’s function? 

 ìöh®ªß \õº¦ GßÓõÀ GßÚ? 

5. Define a factor of an integer. 

 •Ê Gsoß Põμoø¯ Áøμ¯Ö. 

6. Find )12(T  and )12(S . 

 )12(T  ©ØÖ® )12(S  –ø¯U PõsP. 

7. Show that 15 is not congruent to 2(mod 4). 

 15 Gß£x 2–US (©mk 4)–À \ºÁ\©©õP C¸UPõx GÚ {¹¤. 

8. Find )24( . 

 )24(  –ø¯U PõsP. 

9. Define a harmonic mean of naaa .....,,, 21 . 

 naaa .....,,, 21 –UPõÚ Cø\a \μõ\›ø¯ Áøμ¯Ö. 

10. State triangle in equalities. 

 •U÷Põn \©ªßø©ø¯U TÖP. 

 Part B  (5  5 = 25) 

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

11. (a) If  ,,,  are the roots of 0234  srxqxpxx  
find  

  (i) 
1

 

  (ii) 


 

  (iii)  
1

. 
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   ,,,  Gß£Ú 0234  srxqxpxx –Âß 

‰»[PÒ GÛÀ  

  (i) 
1

 

  (ii) 


 

  (iii)  
1

 –ø¯U PõsP. 

Or 

 (b)  Show that the sum of the 6th powers of the roots of 

0147  xx  is 3. 

   0147  xx –ß ‰»[PÎß 6–Áx AkUQß TmhÀ 

3 GÚ {¹¤. 

12. (a) Solve : 0643436 2345  xxxxx . 

  wºUP : 0643436 2345  xxxxx . 

Or 

 (b)  Find the multiple root of 0415124 23  xxx  

and solve completely. 

0415124 23  xxx  –Âß ö£¸UPÀ ‰»zøuU 

PõsP. ÷©¾® •ÊÁx©õP wºUP. 



A–8698 

  

  4

Wk ser
13. (a) Find the value of x and y to satisfy 9198243  yx . 

  9198243  yx  –øÁ §ºzv ö\´QßÓ x ©ØÖ® y –ß 

©v¨¦PøÍU PõsP. 

Or 

 (b)  Find the number of zeros at the right end of 79!. 

  79! –ß Á» •iÂÀ EÒÍ §a]¯zvß GsoUøPø¯U 

PõsP. 

14. (a) Prove that a natural number n is divisible by 3 iff 
the sum of its digits is divisible by 3. 

  n GßÓ C¯ØøP Gs 3–BÀ ÁS£h ÷£õx©õÚx® 

©ØÖ® ÷uøÁ¯õÚx©õÚ {£¢uøÚ AuÝøh¯ 

C»UP[PÎß TkuÀ 3 BÀ ÁS£k® GÚ {¹¤.  

Or 

 (b)  Prove that nn 13  is divisible by 2, 3, 5, 7 and 13 for 
any integer n. 

  GÀ»õ •Ê Gs n –US® nn 13
 Gß£x 2, 3, 5, 7 

©ØÖ® 13 BÀ ÁS£k® GÚ {¹¤. 

15. (a) If 1 zyx  and zyx ,,  are all positive then prove 
that      xyzzyx 8111  . 

  1 zyx  ©ØÖ® zyx ,,  Gß£Ú ªøP GÛÀ 

     xyzzyx 8111   GÚ {¹¤. 

Or 

 (b)  Prove that      333

3
8 zyxxzzyyx  . 

        333

3
8 zyxxzzyyx   GÚ {¹¤. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Show that the roots of the equation 023  srxqxpx  

are in Arithmetic progression iff pqrspq 9272 23  . 

Hence solve 0283912 23  xxx . 

 023  srxqxpx  GßÓ \©ß£õmiß ‰»[PÒ Tmkz 

öuõhμõP C¸UP ÷uøÁ¯õÚx® ©ØÖ® ÷£õx©õÚx©õÚ 

{£¢uøÚ pqrspq 9272 23   GÚ {¹¤. Av¼¸¢x 

0283912 23  xxx –ø¯ wºUP. 

17. Find the Sturm’s function for 41032 234  xxxx . 

 41032 234  xxxx  UPõÚ ìöh®ªß \õºø£U PõsP. 

18. If cba ,,  are non zero integers prove that   1, bca  if and 

only if   1, ba  and   1, ca . 

 cba ,,  Gß£Ú §a]¯©ØÓ •Ê GsPÒ GÛÀ   1, bca  BP 

C¸UP ÷uøÁ¯õÚx® ©ØÖ® ÷£õx©õÚx©õÚ {£¢uøÚ 

  1, ba  ©ØÖ®   1, ca   GÚ {¹¤. 

19. State and prove Fermat’s theorem. 

 ö£º©miß ÷uØÓzøu GÊv {¹¤. 
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20. If x is any positive real number and qp,  are positive 

rationals then prove that 
q

x
p

x qp 11 



 if qp  . 

 x Gß£x HuõÁx J¸ ªøP ö©´ Gs ©ØÖ® qp,  Gß£Ú 

ªøP ÂQu•Ö GsPÒ GÛÀ 
q

x
p

x qp 11 



 GÚ {¹¤. 

C[S qp   BS®. 

 
———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2019 

Second Semester 

Mathematics 

INTEGRAL CALCULUS AND FOURIER SERIES 

(CBCS – 2014 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all the questions. 

1. Prove that        
b

a

c

a

b

c

dxxfdxxfdxxf . 

        
b

a

c

a

b

c

dxxfdxxfdxxf  GÚ {¹¤. 

2. Show that   
2/

0

2/

0

22 4/sincos
 

dxxdxx . 

   
2/

0

2/

0

22 4/sincos
 

dxxdxx  GÚ {ÖÄP. 

3. Evaluate   dxex x23 . 

   dxex x23
 ß ©v¨ø£U PõsP. 

Sub. Code 
4BMA2C1 
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4. Find 
2/

0

46 cossin


dxxx . 

 
2/

0

46 cossin


dxxx –ß ©v¨ø£U PõsP. 

5. Evaluate  
a b

dxdyx
0 0

. 

 ©v¨¤kP  
a b

dxdyx
0 0

. 

6. Find  
3

0

2

1

dxdyxy . 

  
3

0

2

1

dxdyxy –ß ©v¨ø£U PõsP. 

7. Prove that    mnnm ,,   . 

    mnnm ,,    GÚ {¹¤. 

8. Find  1 . 

  1 –ß ©v¨ø£U PõsP. 

9. Define sine series. 

 ø\ß öuõhøμ Áøμ¯Ö. 

10. Define Fourier series and Fourier coefficients of  xf .  

  xf –ß §›¯º öuõhº ©ØÖ® §›¯º Sn[PøÍ Áøμ¯Ö. 
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 Part B  (5  5 = 25) 

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

11. (a) Evaluate 


2/

0 cossin

sin


dx
xx

x
. 

  


2/

0 cossin

sin


dx
xx

x
–ß ©v¨ø£U PõsP. 

Or 

 (b) Prove that  
 
0

3

3
2

sin d . 

   
 
0

3

3
2

sin d  GÚ {ÖÄP. 

12. (a) Find the reduction formula for  dxxnsec . 

   dxxnsec –US SøÓzuÀ `zvμzøuU PõsP. 

Or 

 (b) Evaluate  dxxx 3sin3 . 

   dxxx 3sin3
 –ø¯ ©v¨¤kP. 
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13. (a) Evaluate 
x

dxdyxy
1

2
2

1

. 

  
x

dxdyxy
1

2
2

1

ø¯ ©v¨¤kP. 

Or 

 (b) Evaluate   dydxyx 22  over the region for which 

0x  0y  and 1 yx . 

  0x , 0y  ©ØÖ® 1 yx  GßÓ uÍ[PÎÀ 

Aøh¨£mhx GÛÀ   dydxyx 22
 –ß ©v¨¦ 

PõsP. 

14. (a) Prove that  
2/

0 2
tan

  d . 

   
2/

0 2
tan

  d  GÚ {¹¤. 

Or 

 (b) Evaluate 




0

2

dxe x . 

  




0

2

dxe x
–ø¯ ©v¨¤kP. 
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15. (a) If  











xinx

xinx
xf

0
0

 expand  xf  as Fourier 

series in the interval   to  . 

   

   











xinx

xinx
xf

0
0

 GÛÀ   ¼¸¢x   Áøμ 

EÒÍ CøhöÁÎ°À §›¯º öuõhøμ ÂÁ›. 

Or 

 (b) Express    xxf  
2
1

 as a Fourier series with 

interval 0 to 2 . 

  0–Â¼¸¢x 2  Áøμ°»õÚ CøhöÁÎ°À 

   xxf  
2
1

 GßÓ \õº¤ØUS §›¯º öuõhøμ ÂÁ›. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Evaluate : 

 (a) 
2/

0

tanlog


dxx  

 (b)  



0
sin1

dx
x

x
. 

 ©v¨¦ PõsP. 

 (A) 
2/

0

tanlog


dxx  

 (B)  



0
sin1

dx
x

x
. 
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17. Find the reduction formula for  dxxntan  and also find 


4/

0

3tan


dxx . 

 SøÓzuÀ Áõ´¨£õmøh £¯ß£kzv  dxxntan –ß 

©v¨ø£U PõsP. ÷©¾® 
4/

0

3tan


dxx  ß ©v¨ø£ Põs. 

18. Evaluate 
   31zyx

dzdydx
 take over the volume bounded 

by the planes 0,0  yx , 1,0  zyxz . 

 0,0  yx , 1,0  zyxz  GßÓ uÍ[PÍõÀ Aøh£mh 

PÚ AÍÄPÒ GÛÀ 
   31zyx

dzdydx
 ß ©v¨ø£U PõsP. 

19. Prove that  
  

 
1

0

11 1
nm
nmdxxx nm  

  
  

 
1

0

11 1
nm
nmdxxx nm

 GÚ {¹¤. 

20. Find the cosine series in the range 0 to   for  

  











xx

xx
xf

2/,
2/0,

 

 0–Â¼¸¢x   Áøμ EÒÍ CøhöÁÎ°À 

 











xx

xx
xf

2/,
2/0,

 GßÓ \õº¤ß öPõø\ß  öuõhøμ 

PõsP. 

—————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2019 

Second Semester 

Mathematics 

ANALYTICAL GEOMETRY OF 3D AND VECTOR 
CALCULUS 

(CBCS – 2014 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all the questions. 

1. Define the angle between two planes. 

 Cμsk uÍ[PÐUS Cøh°»õÚ ÷Põnzøu Áøμ¯Ö. 

2. Find the value of K so that the lines 
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3. Write down the condition for two lines. 
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 GßÓ 

Cμsk ÷PõkPÒ J÷μ uÍzvÀ C¸¨£uØPõÚ Pmk¨£õmøh 

GÊx. 

4. When we say that the lines 
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222 n

z
m
y

l
x

  GßÓ ÷PõkPøÍ |õ® 

G¨ö£õÊx J÷μ uÍzvÀ Aø©QßÓx GßQß÷Óõ®? 

5. Write down the centre and radius of the sphere  

 0222222  dwzvyuxazayax . 

 0222222  dwzvyuxazayax  GßÓ ÷PõÍzvß 

ø©¯® ©ØÖ® Bμzøu GÊx. 

6. Define a right circular cone. 

 ÷|ºÁmh T®ø£ Áøμ¯Ö. 

7. Define grad   with an example. 

 grad  &ø¯ GkzxU Põmkhß Áøμ¯Ö. 

8. Define divergence and curl. 

 Divergence ©ØÖ® Curl & ø¯ Áøμ¯Ö. 
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9. Define a surface integral. 

 ¦Ó¨£μ¨¦ ÁÈz öuõøPø¯ Áøμ¯Ö. 

10. State stokes theorem. 

 ì÷hõUQß ÷uØÓzøu GÊx. 

 Part B  (5  5 = 25) 

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

11. (a) Find the equation of the plane passing through 
 1,2,2  and  6,3,9  and perpendicular to the plane 

9662  zyx . 

   1,2,2  ©ØÖ®  6,3,9  GßÓ ¦ÒÎPÒ ÁÈa ö\ÀÁx® 

©ØÖ® 9662  zyx  GßÓ uÍzvØS ö\[SzuõP 

EÒÍ uÍzvß \©ß£õmøhU PõsP. 

Or 

 (b) Find in symmetrical form the equations of the line 
given by 75  zyx ; 01352  zyx . 

  75  zyx ; 01352  zyx  GßÓ ÷|º÷Põmka 

\©ß£õkPÐUPõÚ \©a^¸ÒÍ ÁiÁzøuU PõsP. 

12. (a) Show that the lines 
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 GßÓ 

÷PõkPÒ J÷μ uÍzvÀ Aø©²® GÚ {¹¤ ©ØÓ£i 

CøÁPøÍ ö£ØÖÒÍ uÍzvß \©ß£õmøhz PõsP. 

Or 
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 (b) Find the equation of the plane which contains the 

line 
4

3
1
1
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 zyx

 and is perpendicular to the 

plane 122  zyx . 
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
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 GßÓ ÷Põmøh öPõskÒÍ ©ØÖ® 

122  zyx  GßÓ uÍzvØS ö\[SzuõP EÒÍ 

uÍzvß \©ß£õmøh PõsP.  

13. (a) Find the equation of the sphere passing through the 
points    2,1,1,2,1,1   and having the centre of 
the sphere on the line 2201  zyxzyx . 

     2,1,1,2,1,1   GßÓ ¦ÒÎPÒ ÁÈ¯õP ö\À»U 

Ti¯ ©ØÖ® 2201  zyxzyx  GßÓ 

÷PõmiÀ ÷PõÍzvß ø©¯zøu öPõskÒÍ ÷PõÍzvß 

\©ß£õmøhU PõsP. 

Or 

 (b) Find the equation of the cylinder whose generators 
are parallel to the Z axis and the guiding curve is 

pnzmylxczbyax  ,22 . 

  öáÚ÷μmhºPÒ Z & Aa_US Cøn¯õPÄ® ©ØÖ® 

pnzmylxczbyax  ,22
 Gß£Ú ÁÈPõmk® 

ÁøÍÄ BQ¯ÁØøÓU öPõsh E¸øÍ°ß 

\©ß£õmøhU PõsP. 

14. (a) Show that the vector    ixyzzyf 2322


 

     kzxzxyjxyxz 22323   is both irrotational 
and solenoidal. 

     ixyzzyf 2322


 

     kzxzxyjxyxz 22323   GßÓ öÁUhº 

vø\°¼ø¯ _ÇØ]¯ØÓ ©ØÖ® Solenoidal GÚ {¹¤. 

Or 
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 (b) If   kzxjxizy cossin   find  . 

    kzxjxizy cossin   GÛÀ  &ø¯U PõsP. 

15. (a) If    kxyzjxziyf  32


 evaluate  
c

rdf 
 

along the path 32 ;;2 tztytx   from 0t  to 1t . 

     kxyzjxziyf  32


 GÛÀ 0t  ÂÀ C¸¢x 

1t  US 
32 ;;2 tztytx   GßÓ £õøu°À  

c

rdf 
 & 

ø¯U PõsP. 

Or 

 (b) Verify Gauss divergence theorem for the vector 
function   kyjxiyxf z 22 23 


 over the cube 

bounded by ayaxzyx  ,,0,0,0  and az  . 

  ayaxzyx  ,,0,0,0  ©ØÖ® az   GÝ® 

uÍ[PÍõÀ Aøh£k® PÚ\xμ® ÷©¾® 

  kyjxiyxf z 22 23 


 GÛÀ Põì £õ´Ä ÷uØÓzøu 

\›£õº. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Find the foot of the perpendicular from the origin on the 
line 2234043  zyxzyx . 

 2234043  zyxzyx  GßÓ ÷|º÷Põmiß ÷©À 

Av¼¸¢x ö\[Szvß Aiø¯U PõsP. 
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17. Find the shortest distance and the equation of the line of 

shortest distance in symmetrical form of the lines  
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 GßÓ 

÷|º÷PõkPÎß SÖQ¯ yμ® ©ØÖ® SÖQ¯ yμzvØPõÚ 

÷|º÷Põmka \©ß£õk BQ¯ÁØøÓ \©^¸ÒÍ ÁiÁzvÀ 

PõsP. 

18. Find the equation of the spheres that passes through the 
two points    4,1,2,0,3,0   and cuts orthogonally the 

two spheres 023: 222  zxzyxs , 

 222
1 2 zyxs  043  yx . 

    4,1,2,0,3,0   BQ¯ Cμsk ¦ÒÎPÒ ÁÈ¯õP 

ö\À»U Ti¯ ©ØÖ® 023: 222  zxzyxs  

 222
1 2 zyxs  043  yx  GßÓ Cμsk 

÷PõÍ[PÐUS ö\[÷PõnzvÀ öÁmhU Ti¯ ÷PõÍ[PÎß 

\©ß£õmøhU PõsP. 

19. Prove that     nn rnrrdiv 3


 deduct that rrn   is 
Solenoidal iff 3n   

     nn rnrrdiv 3  GÚ {¹¤ Av¼¸¢x rrn 
 Solenoidal 

BP C¸¨£uØS ÷£õx©õÚx® ©ØÖ® ÷uøÁ¯õÚx©õÚ 

{£¢uøÚ 3n  GÚ {¹¤. 

20. Using Green's theorem evaluate   
c

dyyxdxxyx 22  

along the closed curve C formed by 1,0  xy  and xy  . 

 R›ßì ÷uØÓzøu £¯ß£kzv 1,0  xy  ©ØÖ® xy  &ø¯ 

E¸ÁõUS® ‰i¯ ÁøÍÄ C&ø¯U öPõsk 

  
c

dyyxdxxyx 22
&ø¯U PõsP. 

———————— 
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A–8701   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2019 

Third Semester 

Mathematics 

MODERN ALGEBRA  

(CBCS – 2014 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Define a subgroup. Give an example.  

 J¸ EmS»zøu Áøμ¯Ö. GkzxPõmk u¸P.  

2. Define a permutation. Give an example.  

 J¸ Á›ø\ ©õØÓzøu Áøμ¯Ö. GkzxUPõmk u¸P.  

3. Let G  be a group of order n  and Ga . Prove that 

ean  .  

 Ga  ©ØÖ® n  Á›ø\²ÒÍ G  &GßÓ S»® GßP. ean   GÚ 

{ÖÄP.  

4. Let G  be a finite group and H  a subgroup of G. Find H  
if 1]:[ HG .  

 G  Gß£x •iÄÖ S»® ©ØÖ® G &ß EmS»® H  GßP. 

1]:[ HG  GÛÀ H &ø¯ PõsP.  

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

 GkzxUPõmkhß J¸ ÷|ºø© EmS»zøu Áøμ¯Ö.  

6. Find the order of  5/60Z . 

  5/60Z  &ß Á›ø\ø¯¨ PõsP.  

7. Define an isomorphism of two groups.  

 Cμsk S»[PÎß C¯À ©õÓõU ÷Põºzuø» Áøμ¯Ö.  

8. Show that  RR }1,1/{* .  

  RR }1,1/{*  GÚ {ÖÄP.  

9. Define a commutative ring. Give an example.  

 J¸ £›©õØÖ ÁøÍ¯zøu Áøμ¯Ö. GkzxUPõmk u¸P.  

10. What is meant by integral domain? 

 Gs Aμ[P® GßÓõÀ GßÚ? 

 Part B  (5  5 = 25) 

Answer all questions. 

11. (a) Prove that the intersection of any two subgroups of 
a group is also a subgroup.  

  J¸ S»zvß C¸ EmS»[PÎß öÁmk J¸ EmS»® 

GÚ {ÖÄP.  

Or 

 (b) Show that any subgroup of a cyclic group is cyclic.  

  J¸ Ámh S»zvß G¢u J¸ EmS»•® ÁmhUS»® 

GÚ {ÖÄP.  
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12. (a) Define left coset of a subgroup. Find all the left 

cosets of  9,6,3,0  in ),( 12 Z .  

  J¸ EmS»zvÀ Ch¨ö£¸US Pnzøu Áøμ¯Ö. 

),( 12 Z &À  9,6,3,0  GßÓ EmS»zvß AøÚzx 

Ch¨ö£¸UP Pnzøu²® PõsP.  

Or 

 (b) State and prove the Euler’s theorem.  

  B´»›ß ÷uØÓzøuU TÔ {ÖÄP.  

13. (a) If H  is the only subgroup of a given order, then 

prove that it is a normal subgroup.  

  J¸ GsoUøP°À EÒÍ J÷μ EmS»® H  GÛÀ, Ax 

÷|ºø© EmS»® GÚ {ÖÄP.  

Or 

 (b) Let N  be a normal subgroup of a group G  and 

NG /  is the set of all right cosets of N  in G . Show 

that NG /  is a group under the operations defined 

by abba NNN  .  

  N  Gß£x S»® G &ß ÷|ºø© EmS»® ©ØÖ® NG /  

Gß£x G &°À N &ß AøÚzx Á»x 

CønUPn[PøÍU öPõsh Pn® BS® GÛÀ 

abba NNN   GßÓ ö\¯ø»¨ ö£õ¸zx NG /  J¸ 

S»® GÚ {¹¤.  
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14. (a) Let G  and G  be groups and let GGf :  be an 

isomorphism. Prove that  

  (i) eef )(  

  (ii) 11 )]([)(   afaf  

  G  ©ØÖ® G  Gß£Ú S»[PÒ ©ØÖ® GGf :  Kº 

C¯À©õÓõU ÷PõºzuÀ GÛÀ  

  (i) eef )(  

  (ii) 11 )]([)(   afaf  GÚ {ÖÄP.  

Or 

 (b) Let G  and G  be two groups and let GGf :  be a 

homomorphism. Prove that f is 11   if and only if 
ker }{ef  . 

  G  ©ØÖ® G  Gß£Ú Cμsk S»[PÒ ÷©¾® 

GGf :  J¸ ö\¯À©õÓõU ÷PõºzuÀ GÛÀ f Kº 11   

\õº£õP C¸UP ÷uøÁ¯õÚ ©ØÖ® ÷£õx©õÚ {£¢uøÚ 

f&ß EmP¸ = {e} GÚ {ÖÄP. 

15. (a) Prove that the ring of quarternions is a skew field 
but not a field.  

  ÷PõmhºÛ¯ß ÁøÍ¯® \©a^μØÓ PÍ® GßÖ® BÚõÀ 

Ax PÍ® AÀ» GßÖ® {¹¤.  

Or 

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

  Gs Aμ[Pzvß ]Ó¨¦ Gs JßÖ §a]¯® AÀ»x £Põ 

Gs GÚ {ÖÄP.  
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. (a) Show that a non-empty subset H of a group G is a 

subgroup of G if and only if HabHba  1, . 

 (b) Define nS  and nA . Find the orders of each.  

 (A) S»® G&°À EÒÍ öÁØÓØÓ EmPn® H  EmS»©õP 

C¸UP ÷uøÁ¯õÚ ©ØÖ® ÷£õx©õÚ {£¢uøÚ 

HabHba  1,  GÚ {ÖÄP. 

 (B) nS  ©ØÖ® nA  &ø¯ Áøμ¯Ö. ÷©¾® AøÁ 

JÆöÁõßÔß Á›ø\PøÍU PõsP.  

17. State and prove the Lagrange’s theorem. 

 ö»Uμõg]°ß ÷uØÓzøuU TÔ {ÖÄP.  

18. Let N  be a subgroup of G. Prove 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»® GßP. RÌUPshøÁ \©©õÚøÁ 

GÚ {ÖÄP.  

 (A) N  Gß£x S»® G&°ß ÷|ºø© EmS»® 

 (B) NaNa 1  for all Ga . 

 (C) NaNa 1  for all Ga  

 (D) Nana 1  for all Nn  ©ØÖ® Ga .  
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19. State and prove the Caley’s theorem. 

 öP´¼°ß ÷uØÓzøuU TÔ {ÖÄP.  

20. (a) Prove that the set of all units in a ring with identity 
from a group under multiplication.  

 (b) Show that nZ  is an integral domain if and only if n  
is prime.  

 (A) ©õØÓõ EÖ¨¦ öPõsh ÁøÍ¯zv¾ÒÍ 

uß©õØÔPöÍÀ»õ® ö£¸UPÀ •øÓ¨£i J¸ 

S»©õS® GÚ {¹¤.  

 (B) nZ  Gß£x Gs Aμ[P©õP C¸¨£uØS ÷uøÁ¯õÚ 

©ØÖ® ÷£õx©õÚ {£¢uøÚ n  Gß£x £Põ Gs GÚ 

{ÖÄP. 

———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2019 

Third Semester 

Mathematics 

DIFFERENTIAL EQUATIONS AND ITS APPLICATIONS 

(CBCS – 2014 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Solve : 
yyx

x
dx
dy

2
2

22 
 . 

 wºUP : 
yyx

x
dx
dy

2
2

22 
 . 

2. Solve : .0652  pp  

 wºUP : .0652  pp  

3. Solve : 0128
2

2
2  y

dx
dyx

dx
ydx . 

 wºUP : 0128
2

2
2  y

dx
dyx

dx
ydx . 

Sub. Code 
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4. Solve : 06)2(4)2(
2

2
2  y

dx
dyx

dx
ydx . 

 wºUP : 06)2(4)2(
2

2
2  y

dx
dyx

dx
ydx . 

5. Verify the condition of integrability in the equation 
0)(  dzdydxzy . 

 0)(  dzdydxzy  GßÓ \©ß£õmiØS {£¢uøÚ 

öuõøP°hø» \›£õº. 

6. If 0)46(44 485
2

2
2  yxx

dx
dyx

dx
ydx  find 1y . 

 0)46(44 485
2

2
2  yxx

dx
dyx

dx
ydx  GÛÀ 1y &ø¯ PõsP. 

7. Eliminate a  and b  from abyaxz   and find the 
partial differential equation. 

 abyaxz  &°À a  ©ØÖ® b  &ø¯ }UQ £Sv ÁøPUöPÊa 

\©ß£õmøhU PõsP. 

8. Solve : 1 qp . 

 wºUP : 1 qp . 

9. Find ][ 2/1tL . 

 ][ 2/1tL &ø¯ PõsP. 

10. Find 











2
1

)(
1
as

L . 

 











2
1

)(
1
as

L &ø¯ PõsP. 
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 Part B  (5  5 = 25) 

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

11. (a) Solve : 
p
apxy  . 

  wºUP : 
p
apxy  . 

Or 

 (b) Solve : 223 1)1( xDDD  . 

  wºUP : 
223 1)1( xDDD  . 

12. (a) Solve : xxy
dx
dyx

dx
ydx log
2

2
2  . 

  wºUP : xxy
dx
dyx

dx
ydx log
2

2
2  . 

Or 

 (b) Solve : 0 ndzmdyldx ; 0 zdzydyxdx .  

  wºUP : 0 ndzmdyldx ; 0 zdzydyxdx . 

13. (a) Solve : 0)log1()log1(
2

2

2









dx
dyy

dx
ydyy . 

  wºUP : 0)log1()log1(
2

2

2









dx
dyy

dx
ydyy . 

Or 
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 (b) Solve : 

    dyzayxzxdxzyaxyz )()(  

 0)(  dzazyxxy . 

  wºUP : 

   dyzayxzxdxzyaxyz )()(  

 0)(  dzazyxxy . 

14. (a)  Eliminate f  and   from the relation 

)()( ayxayxfz   . 

  )()( ayxayxfz    GßÓ \©ß£õmiß EÓÂÀ 

C¸¢x f  ©ØÖ®  &ø¯ }USP. 

Or 

 (b) Solve : yxqxzpzy  )()( .  

  wºUP : yxqxzpzy  )()( . 

15. (a) Evaluate : 
  

0

2

dt
t
ee tt

. 

  ©v¨¦ PõsP : 
  

0

2

dt
t
ee tt

. 

Or 

 (b) Find 













 

s
sL 1

log1 . 

  













 

s
sL 1

log1
 &ø¯ PõsP. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. (a) Solve : 0)2()2( 322  dyxyxdxyxy  . 

 (b) Solve : pxpyypx 2))((  . 

 (A) wºUP : 0)2()2( 322  dyxyxdxyxy . 

 (B) wºUP : pxpyypx 2))((  . 

17. Solve : xy
dx
dyx

dx
ydx 68)25(6)25(
2

2
2   . 

 wºUP : xy
dx
dyx

dx
ydx 68)25(6)25(
2

2
2  . 

18. Using the method of variation of parameters, solve : 

xyD 22 tan)1(  . 

 xøn¯»S ©õÖuÀ •øÓø¯¨ £¯ß£kzv wºUP : 

xyD 22 tan)1(  . 

19. (a) Solve : )( 22222 yxzqp  .  

 (b) Solve by thing Charpit’s method 

022222  xyqypxqp . 

 (A) wºUP : )( 22222 yxzqp   

 (B) \õº¤mì •øÓø¯ £¯ß£kzv wºUP : 

022222  xyqypxqp  
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20. Solve, by using Laplace transform  

 ty
dt
dy

dt
yd

sin32
2

2

  given that 0
dt
dyy  when 0t . 

 ÷»¨»õì E¸©õØÓzøu £¯ß£kzv wºUP : 

 ty
dt
dy

dt
yd

sin32
2

2

  C[S 0t  GÝ® ÷£õx 0
dt
dyy  

GÚ öPõkUP¨£mkÒÍx. 

  

 
———————— 
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A–8703   

B.Sc. DEGREE EXAMINATION, NOVEMBER 2019 

Fourth Semester 

Mathematics 

SEQUENCES AND SERIES 

(CBCS – 2014 onwards) 

Time : Three Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer All questions. 

1. Define monotonic increasing sequence. Give an example. 

 K›¯À£õÚ HÖ öuõhº Á›ø\ø¯ Áøμ¯Ö. GkzxUPõmk 

u¸P.  

2. If aan )(  and RK   then prove that KaKan )( . 

 aan )(  ©ØÖ® RK   GÛÀ KaKan )(  GÚ {ÖÄP. 

3. State the Cauchy’s second limit theorem. 

÷Põæ°ß Cμshõ® GÀø» ÷uØÓzøuU TÖP. 

4. Prove that any convergent sequence is a cauchy sequence. 

G¢uöÁõ¸ SÂ²® öuõhºÁ›ø\²® ÷Põæ öuõhºÁ›ø\ 

GÚ {ÖÄP. 

Sub. Code 
4BMA4C1 
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5. Check whether the series 


0 2
1

n
n  is convergent or not? 

 


0 2
1

n
n  GßÓ öuõhº SÂuÀ BS©õ, CÀø»¯õ GÚ ÷\õPøÚ 

ö\´P. 

6. Discuss the convergence of the series 
 )1(

1
3n

. 

 
 )1(

1
3n

 GßÓ öuõh›ß SÂuø» Bμõ´P. 

7. State the Raabe’s test. 

μõ¤êß ÷\õuøÚø¯ TÖP. 

8. Test the convergence of the series  
.

5
12

n
n

 

  
n

n
5

12

 GßÓ öuõh›ß SÂuø» ÷\õvUP. 

9. State the Leibnitz’s test. 

½¤Ûmêß ÷\õuøÚø¯U TÖP. 

10. Define absolutely convergent series with an example. 

GkzxUPõmkhß •ØÔ¾® SÂuÀ öuõhøμ Áøμ¯Ö. 
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 Part B  (5  5 = 25) 

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

11.  (a) Prove that any convergent sequence is a bounded 
sequence. 

G¢uöÁõ¸ SÂ²® öuõhºÁ›ø\²® GÀø»z öuõhº 

Á›ø\ BS® GÚ {ÖÄP. 

Or 

 (b) If aan )(  and ,0na  for all n and 0a , then 

prove that   aan  . 

aan )(  ©ØÖ® ,0na  GÀ»õ n ©ØÖ® 0a  GÛÀ 

  aan   GÚ {ÖÄP. 

12.  (a) Let .
1

.......
2

1
1

1
nnnn

an 






  Prove that 

)( na  converges. 

  
nnnn

an 








1
.......

2
1

1
1

 GÛÀ )( na  SÂuÀ 

ußø©²øh¯x GÚ {ÖÄP. 

Or 

 (b) With the usual notations, prove that 

  .4))......(2)(1(
1 1

ennnn
n

n   

  ÁÇUP©õÚ SÔ±kPøÍ £¯ß£kzv  

  ennnn
n

n 4))......(2)(1(
1 1

  GÚ {ÖÄP. 
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13.  (a) Apply Cauchy’s general principle of convergence to 

show that the series  






n
1

 is not convergent. 

SÂuÀ ußø©UPõÚ ÷Põæ°ß ö£õxU ÷Põm£õmøh 

£¯ß£kzv  






n
1

 GßÓ öuõhº SÂÄ AÀ» GÚ 

{ÖÄP. 

Or 

 (b) Prove that  


.
2
1

14
1
2n

 

   
 2

1
14

1
2n

 GÚ {ÖÄP. 

14.  (a) State and prove Gauss’s test. 

  Põêß ÷\õuøÚø¯U TÔ {ÖÄP. 

Or 

 (b) Test the convergence of  


.
2

3

a
an

n  

   


a
an

n2

3

–ß SÂ²® ußø©ø¯ ÷\õvUPÄ®. 

15.  (a)  State and prove Cauchy’s condensation test. 

  ÷Põæ°ß _¸USuÀ ÷\õuøÚø¯U TÖP. 

Or 

 (b) Show that the series    nnn 1)1( 2  is 

conditionally convergent. 

   nnn 1)1( 2  GßÓ öuõhº {£¢uøÚUS 

Em£mk SÂÁõS® GÚ {ÖÄP. 



A–8703 

  

  5

Ws8 

 Part C  (3  10 = 30) 

Answer any Three questions. 

16. (a) If  na  is a monotonic sequence then prove that 

 
n

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

 (b) If aan )(  then prove that   .aan   

 (A)  na  Kº K›¯À¦ öuõhºÁ›ø\ GÛÀ 

 
n

aaa n .....21 –® K›¯À¦ öuõhºÁ›ø\ GÚ 

{ÖÄP. 

 (B) aan )(  GÛÀ   aan    GÚ {ÖÄP 

17. (a) State and prove Cesaro’s theorem. 

(b) Show that any Cauchy sequence is a bounded 
sequnce. 

(A) ]\õ÷μõÂß ÷uØÓzøuU TÔ {ÖÄP. 

(B) G¢uöÁõ¸ ÷Põæ°ß öuõhºÁ›ø\²® J¸ GÀø»US 

Em£mh öuõhºÁ›ø\ GÚ {ÖÄP. 

18. Prove that the harmonic series  pn
1

 converges if 1p  

and diverges if .1p  

  pn
1

  GßÓ Cø\z öuõhº  1p –À SÂ²® ©ØÖ®  

1p –À Â›²® GÚ {ÖÄP. 
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19. State and prove Kummer’s test. 

P®©›ß ÷\õuøÚø¯U TÔ {ÖÄP. 

20. State and prove Cauchy’s integral test. 

÷Põæ°ß öuõøP±mk ÷\õuøÚø¯U TÔ {ÖÄP. 

 

 
———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2019 

Fourth Semester  

Mathematics 

LINEAR ALGEBRA 

(CBCS – 2014 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

All questions carry equal marks. 

1. Define a subspace of a vector space. Give an example. 

 J¸ öÁUhº öÁÎ°ß EÒöÁÎø¯ Áøμ¯Ö. GkzxUPõmk 

u¸P. 

2. Determine whether {(1,0,0), (0,1,0), (1,1,0)} is linearly 
independent in  RV3  or not. 

  RV3 -À     )0,1,1(,0,1,0,0,0,1 J¸ £i \õº¢uøÁ¯õ 

CÀø»¯õ GÚ PõsP. 

3. Find the dimension of the subspace spanned by the 
vectors (1,1,1), (-1,-1,-1) in  RV3 . 

  RV3 -À (1,1,1), (-------------1,------1,--1) --GßÓ öÁUhºPÒ £μÂ°¸¢u 

EÒöÁÎ°ß £›©õnzøuU PõsP. 

Sub. Code 

4BMA4C2 
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4. What is meant by basis of the vector space? Give an 
example. 

 J¸ öÁUhº öÁÎ°ß AiUPn® GßÓõÀ GßÚ? 

GkzxUPõmk u¸P. 

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

 dim v = rank T + nullity T. 

 WVT :  Gß£x J¸ ÷|›¯À E¸©õØÓ® GÛÀ dim v = 
rank T + nullity T GÚ {ÖÄP. 

6. If 22: RRT   is defined by T(a,b) = (2a - 3b, a+4b). 
Verify that T is a linear transformation or not. 

 T(a,b) = (2a - 3b,a+4b) GÚ 
22: RRT  -- À 

Áøμ¯ÖUP¨£mhõÀ T J¸ ÷|›¯À E¸©õØÓ©õ AÀ»x 

CÀø»¯õ Gß ÷\õvUP. 

7. Find the characteristic equation of 





 

01
cb

. 

 





 

01
cb

-ß ]Ó¨¤¯À \©ß£õmøhU 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 GsnÍÄ. 

9. Define an orthonormal set. 

 Kμ»S ö\[Szx Pnzøu Áøμ¯Ö. 

10. Find the norm of the vector (3,-4,0) in  RV3  with 

standard inner product. 

 vmh Emö£¸UPø»¨ ö£õÖzx  RV3 -À (3,---4,0) GßÓ 

öÁUh›ß }ÍzøuU PõsP. 
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 Part B  (5  5 = 25) 

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

11. (a) Let V be a vector space over a field F. Prove that 

  (i)   vuvu    

  (ii) vuandvu  0  

  (iii)   0uanduu -----  

  -----------F GßÓ PÍzvß- «uø©¢u öÁUhº öÁÎ V GÛÀ  

 RÌUPshÁØøÓ {ÖÄP. 

  (i)   vuvu    

  (ii) vuandvu  0   

  (iii)   0uanduu  

Or 

 (b) Prove that the union of two subspaces of a vector 
space need not be a subspace. 

  J¸ öÁUhº öÁÎ°ß C¸ EÒöÁÎPÎß ÷\º¨¦U 

Pn® EÒöÁÎ¯õP C¸UP ÷Ási¯vÀø» Gß£øu 

{ÖÄP. 

12. (a) Prove that the vectors S = {(1,0,0), (0,1,0), (1,1,1)} 
form  a basis of )(3 RV . 

  S = {(1,0,0), (0,1,0), (1,1,1)} Gß£øÁ )(3 RV GßÓ 

öÁUhº öÁÎUS AiUPn® GÚ {ÖÄP. 

Or 

 (b) Let V be a vector space over a field F. 

            VvvvS n  ,,, 21  . Prove the following are 
equivalent. 

  (i) S is a basis for V. 

  (ii) S is a maximal linearly independent set. 
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  F GßÓ PÍzvß «uø©¢u öÁUhº öÁÎ V GßP. 

  VvvvS n  ,,, 21   GÛÀ R÷Ç 

öPõkUP¨£mkÒÍøÁPÒ JßÖUöPõßÖ \©©õÚøÁ 

GÚ {ÖÄP. 

(i) S Gß£x V- ß Ai¨£øh 

(ii)  S Gß£x AvP£m\ J¸ £i \õμõu Pn® 

13. (a) Define a linear transformation with an example. Let 
WVT :  be a linear transformation. Prove 

that     VvvTVT  /  is a subspace of W. 

  GkzxUPõmkhß J¸ E¸©õØÓzøu Áøμ¯Ö. ÷©¾®  

  WVT :  J¸ £i E¸©õØÓ® GÛÀ 

    VvvTVT  /  Gß£x W-Âß EÒöÁÎ GÚ 

{ÖÄP. 

Or 

 (b) Obtain the matrix representing the linear 
transformation    RVRVT 33:  given by 
   cbabaacbaT  2,,3,, w.r.t. the standard 

basis  .,, 321 eee  

     cbabaacbaT  2,,3,, GÚ Áøμ¯ÖUP¨£mh 

   RVRVT 33:   GßÓ J¸ £i E¸©õØÓzvØS 

 .,, 321 eee  GßÓ ÁÇUP©õÚ AiUPnzøu¨ ö£õÖzx 

Aoø¯U PõsP. 

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

the matrix 





















126
216

227

. 
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öP´¼ - ÷íªÀhß ÷uØÓzøu £¯ß£kzv 






















126
216

227

 GßÓ Ao°ß Gvº Aoø¯U PõsP.  

Or 

 (b) For what values of   and   the  system of equations 
6 zyx ,   zyxzyx 2,1032  are 

  (i)  inconsistent 

  (ii) consistent 

  (iii)  have a unique solution. 

   - - -,  -ß G¢u ©v¨¦PÐUS 

6 zyx ,   zyxzyx 2,1032  GßÓ 

\©ß£õkPÒ. 

(i) ö£õ¸zuªÀ»õuøÁ 

(ii) ö£õ¸zu•øh¯øÁ 

  (iii) uÛzu wºøÁ öPõshøÁ GÚU PõsP. 

15. (a) Prove that  CVn  is a complex inner product space 
with inner product defined by 

nn yxyxyxyx  2211, where 

 nxxxx ,, 21 and  nyyyy 
21

, . 

   nxxxx ,, 21  ©ØÖ®  nyyyy 21, , 

nn yxyxyxyx  2211,  ynyyy 21,  GßÓ 

Emö£¸UPø»¨ ö£õÖzx  CVn  J¸ ]UPö»s 

Emö£¸UPÀ öÁÎ GÚ {ÖÄP. 

 --  

Or 
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 (b) Prove that the norm defined is an inner product 

space V has the following property yxyx  . 

  V GßÓ Emö£¸UPÀ öÁÎ°À Áøμ¯ÖUP¨£mh 

öÁUh›ß }Í® RÌUPõq® £sø£ {øÓÄ   ö\´²® 

GÚUPõmkP. yxyx  . 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Let V be a vector space over a field F and S be a non-
empty subset of V. Prove the following: 

 (a) L(S) is a subspace of V  

 (b)  S L(S) 

 (c)  L(S) is the smallest subspace of V containing S. 

 F GßÓ PÍzvß «uø©¢u öÁUhº öÁÎ V ©ØÖ® S Gß£x   

 V-ß öÁØÓØÓ EmPn® GÛÀ RÌUPshÁØøÓ {ÖÄP. 

 (A) L(S) Gß£x V-ß EÒöÁÎ 

 (B) S L(S)  

 (C) L(S) Gß£x S-ø¯ ö£ØÖÒÍ ªPa ]Ô¯ V-°ß 

EÒöÁÎ GÚ {ÖÄP. 

17. Let V be a finite-dimensional vector space over a field F. 
Let A and B be subspaces of V. Prove that 

   BABABA  dimdimdimdim . 

 F GßÓ PÍzvß «uø©¢u, •iÄÖ £›©õn•øh¯ öÁUhº 

öÁÎ V  GßP. ÷©¾® A ©ØÖ® B Gß£Ú V-GßÓ öÁUhº 

öÁÎ°ß EÒöÁÎPÒ GÛÀ 

   BABABA  dimdimdimdim  GÚ {ÖÄP. 
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18. Let V be a vector space over a field F. Let A and B be 

subspace of V. Prove that 
BA

B
A

BA





. 

 F GßÓ PÍzvß «uø©¢u öÁUhº öÁÎ V GßP. ÷©¾® A 

©ØÖ® B Gß£Ú  V-°ß EÒöÁÎ GÛÀ 
BA

B
A

BA





GÚ 

{ÖÄP. 

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

 -----   ------


















110

110

111

A . 

 

















110

110

111

A  GßÓ Ao°ß A´Pß ©v¨¦PÒ ©ØÖ® 

A´Pß öÁUhºPøÍU PõsP. 

20. Apply Gram-Schmidt process to construct an orthonormal 
basis for  RV3 with the standard inner product for the 
basis  321 ,, vvv where    1,3,1,1,0,1 21 vv  and  1,2,33 v . 

    1,3,1,1,0,1 21 vv  ©ØÖ® 3v =( 1,2,3 ) GßÓ Emö£¸UPÀ 

•øÓ°À Ai¨£øhU Pnzøu £¯ß£kzv  RV3 -ß Kμ»S 

ö\[Szx Ai¨£øh Pnzøu Qμõ® - ìªz •øÓø¯ 

£¯ß£kzv PõsP. 

 
———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2019 

Fifth Semester 

Mathematics 

MODERN ANALYSIS 

(CBCS – 2014 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Define an uncountable set. Give an example. 

 Gsoh•i¯õu Pnzøu Áøμ¯Ö. GkzxUPõmk u¸P. 

2. Define a subspace with an example. 

 GkzxUPõmkhß EÒöÁÎø¯ Áøμ¯Ö. 

3. When will you say that a metric space is said to be 
complete? 

¯õ¨¦ öÁÎ G¨ö£õÊx •Êø©¯õÚx GÚ TÖÁõ´? 

4. Is R second category? Justify. 

 R Cμshõ® ÁøP¯õ? {¯õ¯¨£kzx. 

5. Define a continuous functions. 

 J¸ öuõhºa]¯õÚ \õºø£ Áøμ¯Ö. 

6. Prove that the metric spaces  ,0  and R with usual 
metrics are homeomorphic. 

ÁÇUP©õÚ ¯õ¨¦ öÁÎPÎÀ  ,0 ©ØÖ® R GßÓ ¯õ¨¦ 

öÁÎPÒ ÁiöÁõ¨¦ø© GÚ {ÖÄP. 

7. Define a connected set. Give an example. 

 öuõSzu Pn® Áøμ¯Ö. GkzxUPõmkhß u¸P. 

Sub. Code 
4BMA5C1 
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8. Prove that any connected subset of a R containing more 
than one point is uncountable. 

J¸ ¦ÒÎUS ÷©À öPõskÒÍ R –ß G¢u Cøn¢u 

EmPn•® Gsoh •i¯õx GÚ {ÖÄP. 

9. Is  1,0 is R,a compact interval? 

  1,0 GÝ® CøhöÁÎ R –CÀ Pa]u©õÚuõ? 

10. Define sequentially compact. 

 öuõhº Pa]u©õÚøu Áøμ¯Ö. 

 Part B (5  5 = 25) 

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

11. (a) Prove that NN   is countable. 

  NN   GsohzuUPx GÚ {ÖÄP. 

Or 

 (b) Let M be the set of all bounded real valued 
functions defined on a non empty set E . Define. 

         MgfExxgxfgfd  ,,/sup,  show that 

d is a metric on M 

   öÁØÖ CÀ»õ £n® E  CÀ Áøμ¯øÓ ö\´¯¨£mh, 

Áμ®¦øh¯ C¯À Gs ©v¨¦ÒÍ \õº¦PÎÀ öuõS¨¦ 

M  GßP        MgfExxgxfgfd  ,,/sup,  

Áøμ¯ÖUP¨£mhõÀ,  d J¸ ¯õ¨¦ öÁÎ GÚ {ÖÄP 

12. (a) Let M  be a metric space and MA  . Prove that 

 Ax there exists a sequence  nx in A such that 
  xxn  . 

   M J¸ ¯õ¨¦ öÁÎ ©ØÖ® MA    GßP. 

 Ax   xxn   GÚ C¸US©õÖ A–°À HuõÁx J¸ 

öuõhº C¸US® GÚ {ÖÄP. 

Or 
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 (b) Show that a closed set A is a metric space M is 
nowhere dense cA  is everywhere dense. 

   M GßÓ ¯õ¨¦ öÁÎ°À, A GßÓ ‰i¯ EmPn® 

GÆÂh•® {øÓ¢ux 
cA  G[S® {øÓ¢ux GÚ 

{ÖÄP. 

13. (a) If RRf :  is defined as  





rational  isx  if 1

 irrational isx  if 0
xf  

show that f is not continuous.  

   RRf : Gß£x  





, 1
  0,

xf   

 

   GßÖ Áøμ¯ÖUP¨£mi¸¨¤ß f J¸ öuõhºa]¯õÚ  

\õº¦ AÀ» GÚ {ÖÄP. 

Or 

 (b) Prove that R with usual metric is not homeomorphic 
to R with discrete metric 

   ÁÇUP©õÚ ¯õ¨¦øh¯ R–Ehß ¤›{ø» ¯õ¨¦øh¯ 

R– ØS ÁiöÁõ¨¦ø© CÀø» GÚ {ÖÄP 

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

   J¸ ¯õ¨¦ öÁÎ M CÀ  A ©ØÖ® B Gß£Ú öuõkzu 

EmPn[PÒ, BA  GÛÀ BA  öuõkzu Pn® 

GÚ {ÖÄP.  

Or 

 (b) State and prove intermediate value theorem. 

   Cøh ©v¨¦z ÷uØÓzøuU TÔ {ÖÄP. 

15. (a) Prove that a closed subspace of a compact metric 
space is compact. 

   Pa]u©õÚ ¯õ¨¦ öÁÎ°À EÒÍ ‰i¯ EÒöÁÎ 

Pa]u©õÚx GÚ {ÖÄP. 

Or 

x ÂQu •Óõ Gs GÛÀ

x ÂQu•Ö Gs GÛÀ 
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 (b) If A is a totally bounded subset of R, then prove that 
A is compact. 

   A Gß£x R–ß §μn Áμ®¦øh¯ EmPn® GÛÀ A  

Pa]u©õÚx GÚ {ÖÄP 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. State and prove Holder’s inequality. 

 ÷íõÀhº \©Ûßø©ø¯ TÔ {ÖÄP. 

17. prove that 2l – is a complete metric space. 

 2l  •Êø©¯õÚ ¯õ¨¦ öÁÎ GÚ {ÖÄP. 

18. Let  11 ,dM  and  22 ,dM  to two metric space. Prove that 
a function 21: MMf    is continuous if and only if 

 Gf 1  is open in 1M whenever G is open in 2M  

 11 ,dM ©ØÖ®  22 ,dM  Gß£Ú Cμsk ¯õ¨¦ öÁÎPÒ 

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

÷uøÁ¯õÚ ©ØÖ® ÷£õx©õÚ {£¢uøÚ, 2M  –À Pn® G 

vÓ¢ux GÛÀ 1M  –À  Gf 1  vÓ¢ux GÚ {ÖÄP. 

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

R–ß J¸ EÒöÁÎ öuõhº¦ÒÍuõ´ C¸¨£uØS 

÷uøÁ¯õÚx® ©ØÖ® ÷£õx©õÚx©õÚ {£¢uøÚ Ax J¸ 

CøhöÁÎ Gß£÷u GÚ {ÖÄP. 

20. State and prove Heine Borel theorem. 

 öíÛ–÷£õμÀ ÷uØÓzøuU TÔ {ÖÄP. 

 
———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2019 

Fifth Semester 

Mathematics 

MATHEMATICAL STATISTICS 

(CBCS – 2014 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Define a discrete random variable. 
 uÛzuÛ \›\© Áõ´¦ÒÍ ©õÔø¯ Áøμ¯Ö. 

2. Show that    t
X

att
aX MeM 

  . 

 
   t

X
att

aX MeM 
   GÚ {¹¤. 

3. Compute the mode of a binomial distribution  4
1,7B . 

  4
1,7B  GßÓ DÖ¨¦ £μÁ¾US ÁøPø¯U PõsP. 

4. Write down the ratio for Q.D, M.D, S.D approximately for 
normal distribution. 

 C¯À{ø» £μÁ¾US ÷uõμõ¯©õP Q.D, M.D, S.D PõÚ 

ÂQuzøu GÊx. 

5. Define the region of rejection. 
 ¤μõ¢v¯ {μõP›¨¦øÁ Áøμ¯Ö. 

6. Define simple sampling. 
 \õuõμnU TÖøÁ Áøμ¯Ö. 

Sub. Code 
4BMA5C2 
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7. Write down the test for the difference between the mean 
of a sample and that of a population. 

 TÖÂß \μõ\› ©ØÖ® ©UPÒ öuõøP°ß \μõ\›UPõÚ 

Âzv¯õ\zvß ÷\õuøÚø¯ GÊx. 

8. Define F-distribution. 
 F-£μÁø» Áøμ¯Ö. 

9. Write down the 2 –test of independence for the 2  2 
contingency table. 

a b 
c d 

  

a b 
c d 

 GßÓ uØö\¯À AmhÁønUPõÚ 
2 –\õμõu ÷\õuøÚø¯ 

GÊx. 

10. Give an example for analysis of variance. 
 £μÁØ£i B´ÄUPõÚ GkzxUPõmøh u¸P. 

 Part B (5  5 = 25) 

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

11. (a) Find the constant C so that 

    ,3,2,1;3
2  xCxf

x
 satisfies the p.d.f of a 

discrete random variable X. 

       ,3,2,1;3
2  xCxf

x
 Gß£x X GßÓ uÛzuÛ 

\›\© Áõ´¦ÒÍ ©õÔø¯U öPõsk p.d.f–ø¯ §ºzv 

ö\´QßÓx GßÓõÀ ©õÔ¼ C–ø¯U PõsP. 

Or 
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 (b) Let X  have the p.d.f  




 




otherwise0

11
2

1 xifx
xf . 

Find the mean and standard deviation of X. 

   X  Gß£x  




 




otherwise0

11
2

1 xifx
xf  GßÓ p.d.f–ø¯ 

ö£ØÔ¸¢uõÀ X –UPõÚ \μõ\› ©ØÖ® vmhÂ»UP® 

BQ¯ÁØøÓU PõsP. 

12. (a) State and prove addition property of binomial 
distribution. 

   <<D¸Ö¨¦ £μÁ¼ß TkuÀ Âvø¯ GÊv {ÖÄ. 

Or 

 (b) Fit a poisson distribution to the following data : 

x : 0 1 2 3 4 Total/ ö©õzu®

f : 123 59 14 3 1 200 

   ÷©÷» öPõkUP¨£mh ÂÁμ[PÐUS £õ´éõß 

£μÁø» ö£õ¸zxP. 

13. (a) A coin is tossed 800 times and 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 

©ØÓ£i 
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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 samples 

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

   ©UPÒ öuõøP°¼¸¢x GkUP¨£mh Cμsk TÖPÎß 

\μõ\›PÒ R÷Ç AmhÁøn¯õP öPõkUP¨£mkÒÍx. 

Cμsk TÖPÐUS Cøh°À SÔ¨¤hzuUP Âzv¯õ\® 

EÒÍuõ GÚU PõsP. 10001 n ; 20002 n ; 5.671 x ; 

682 x ; .5.2  

14. (a) A random sample of 10 boys has the following  
I.Q 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 \›\©Áõ´¨¦ ©õv›PÒ R÷Ç 

öPõkUP¨£mh I.Q –PøÍ ö£ØÔ¸UQßÓÚ 70, 120, 

110, 101, 88, 83, 95, 98, 107, 100. C¢u Â£μ[PÒ 100 

÷£›ß ©UPÒ öuõøP \μõ\›UPõÚ AÝ©õÚzøu 

Bu›UQßÓuõ? 

Or 

 (b) Find 95% confidence limits for the mean of a 
normally distributed population from which the 

following sample was taken 15, 17, 10, 18, 16, 9, 7, 
11, 13, 14. 

   \õuõμn©õP Â{÷¯õQUP¨£mh ©UPÒ 

öuõøP°¼¸¢x ö£Ó¨£mh ©õv›PÒ •øÓ÷¯ 15, 17, 

10, 18, 16, 9, 7, 11, 13, 14 GÛÀ \μõ\›UPõÚ 95% 

|®£P GÀø»PøÍU PõsP. 
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15. (a) Five coins are tossed 320 times. The number of 
heads observed is given below. Examine whether 
the coin is unbiased. 

No. of heads/ 
uø»PÎß GsoUøP : 

0 1 2 3 4 5 Total/ö©õzu®

Frequency/ 
AvºöÁs : 

15 45 85 95 60 20 320 

   I¢x |õn¯[PÒ 320 uhøÁ _sh¨£kQßÓx. 

uø»PÒ QøhUS® GsoUøP ÷©÷» 

öPõkUP¨£mkÒÍx. |õn¯zøu |k{ø»¯õÚx GÚ 

GkzxU öPõÒÍ»õ©õ GÚ B´P. 

Or 

 (b) In 200 toss of a coin 115 head and 85 tails were 
observed. Test the hypothesis whether the coin is 
unbiased at 5% level of significance using 2 . 

   200 •øÓ |õn¯® _sk® ö£õÊx 115 uø» ©ØÖ® 

85 § QøhUQßÓx. 
2 –ø¯ £¯ß£kzv 5% {ø»°À 

|õn¯® |k{ø»¯õÚuõ GÚ ÷\õvzv¨£õº. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Obtain the (a) mean (b) median and (c) mode for the 

following distribution    


 


elsewhere

xifxxxf
0

106 2

. 

    


 


elsewhere

xifxxxf
0

106 2

 Gß £μÁ¾US (A) \μõ\›  

(B) ø©¯U÷Põk ©ØÖ® (C) ÁøPø¯U PõsP. 

17. If X  is normally distributed with mean 8 and S.D. 4 find 
(a)  105  XP  (b)  1510  XP  (c)  15XP   
(d)  5XP  (e)  155 XP .  

 \μõ\› 8 ©ØÖ® S.D. 4 Ehß X  Gß£x C¯À{ø»  £μÁÀ 

GßÓõÀ (A)  105  XP  (B)  1510  XP   

(C)  15XP  (D)  5XP  (E)  155 XP  ø¯U 

PõsP. 

©ØÓ£i 
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18. The mean production of wheat of a sample of 100 plots is 
200 kgs per acre with s.d. of 10 kgs. Another sample of 
150 plots gives the mean production of wheat as 220 kgs. 
With s.d.  of 12 kgs. Assuming the s.d. of the 11 kgs for 
the universe find, at 1% level of significance, whether the 
two results are consistent. 

 100 ©õv›PÎÀ C¸¢x ÂøÍÂUP¨£mh ÷Põxø©°ß 

\μõ\› EØ£zv HUP¸US 200 Q.Q. Azxhß Auß 

vmhÂ»UP® 10 Q.Q. ©ØöÓõ¸ 150 ©õv›PÎÀ C¸¢x 

ÂøÍÂUP¨£mh ÷Põxø©°ß \μõ\› EØ£zv HUP¸US 220 

Q.Q Azxhß Auß vmh Â»UP® 12 Q.Q. ö©õzuzvß vmh 

Â»UP® 11 Q.Q. GÚU öPõsk. Auß 1 AÍÄUS ÷©÷» 

EÒÍ AÍÄPÒ JzxÒÍÚÁõ GÚU PõsP. 

19. Two random samples gave the following results. Test 
whether the samples could have come from the same 
normal population. 

Sample/ 
©õv›PÒ 

Size/ 
AÍÄ 

Sample 
mean/ 
©õv› 

\μõ\›  

Sum of square of deviations  
from the mean/ 

\μõ\›°¼¸¢x vmh Â»UP[PÎß 

Á›PÒPÎß TkuÀ 

I 10 45 90 

II 12 14 108 

 Cμsk \›\© ©õv›PÎß ÂøÍÄPÒ ÷©÷» 

öPõkUP¨£mkÒÍx. A¢u Cμsk ©õv›PÐ® J÷μ 

C¯À{ø» ©UPÒ öuõøP°À C¸¢x Á¢uuõ GÚ 

÷\õvzx£õº. 

20. Analyse the variance in the following latin square. 

A 8 C 18 B 9 

C 9 B 18 A 16

B 11 A 10 C 20

 ÷©÷» EÒÍ ÷»miß \xμzvß £μÁØ£i B´øÁU PõsP.

  

———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2019 

Fifth Semester 

Mathematics 

STATICS 

(CBCS – 2014 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. State Lami’s theorem. 

 ÷»ª°ß ÷uØÓzøu GÊx. 

2. Show that a force has no resolved part in a direction 
perpendicular to itself. 

 J¸ Âø\US ö\[SzuõP EÒÍ vø\°À ¤›US® £Sv 

CÀø» GÚ {¹¤. 

3. If three parallel forces are in equilibrium, then prove that 
each is proportional to the distance between the other 
two. 

 ‰ßÖ CønÂø\PÒ \©{ø»°À C¸¢uõÀ JÆöÁõßÖ® 

©ØÓ Cμsk Âø\PÐUS Cøh¨£mh yμzvØS öuõhº 

ÂQuzvÀ C¸US® GÚ {¹¤. 

4. Define the moment of the couple. 

 J¸ _Ç¼ß v¸¨¦zvÓøÚ Áøμ¯Ö. 

Sub. Code 
4BMA5C3 
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5. Write down the equation of the line of action of the 

resultant. 

 ÂøÍÂß Âø\U ÷Põmka \©ß£õmøh GÊx. 

6. State two trigonometrical theorems. 

 ÷Põn ÂQu ÷uØÓ[PøÍ GÊx. 

7. Define a coefficient of friction. 

 Eμõ´ÄU öPÊøÁ Áøμ¯Ö. 

8. Define an angle of friction. 

 Eμõ´Ä ÷Põnzøu Áøμ¯Ö. 

9. Define a common catenary. 

 ö£õx \[Q¼¯Pzøu Áøμ¯Ö. 

10. Define the vertex and the directrix of the catenary. 

 \[Q¼¯Pzvß •øÚ ©ØÖ® C¯[SÁøμø¯ Áøμ¯Ö. 

 Part B  (5  5 = 25) 

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

11. (a) Prove that the resultant of two equal forces PP ,  at 

an angle   is 
2

cos2
P  in a direction bisecting the 

angle between them. 

  CμskUS® Cøh°À \©÷Põn® öPõsh vø\°À   

÷Põn•øh¯ Cμsk \©©©õÚ Âø\PÒ PP , &°ß 

ÂøÍøÁ 
2

cos2
P  GÚ {¹¤. 

Or 
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 (b) OCOBOA ,,  are the lines of action of two forces P  

and Q  and their resultant R  respectively. Any 
transversal meets the lines in ML,  and N  

respectively, prove that 
ON
R

OM
Q

OL
P

 . 

  OCOBOA ,,  Gß£Ú P  ©ØÖ® Q  ©ØÖ® AuÝøh¯ 

ÂøÍÄ Âø\ R  BQ¯ÁØÔß •øÓ÷¯ ÷|º÷Põmk 

Âø\PÒ BS®. J¸ SÖUS öÁmi ÷PõkPøÍ 

•øÓ÷¯ ML,  ©ØÖ® N &À \¢vzuõÀ 

ON
R

OM
Q

OL
P

  GÚ {¹¤. 

12. (a) Find the resultant of two unlike and unequal 
parallel forces acting on a rigid body. 

  J¸ Âøμ¨£õÚ ö£õ¸Îß «x Cμsk Cøn¯ØÓ 

©ØÖ® \©ªÀ»õu Âø\PÒ ö\¯À£mhõÀ AøÁPÎß 

ÂøÍøÁU PõsP. 

Or 

 (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¸¨¦z vÓß öPõsh 

Cμsk _ÇÀPÒ J¸ Âøμ¨£õÚ ö£õ¸Îß J÷μ 

uÍzvÀ ö\¯À£mhõÀ AøÁPÒ JßøÓ JßÖ 

\©©øh²® GÚ {¹¤. 

13. (a) If three forces acting on a rigid body are in 
equilibrium, prove that they must be coplanar. 

  J¸ Âøμ¨£õÚ ö£õ¸Îß «x ‰ßÖ Âø\PÒ 

ö\¯À£mk \©{ø» ö\´QÓx GÛÀ AøÁ Psi¨£õP 

J¸ uÍzvÀ C¸US® GÚ {¹¤. 

Or 
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 (b) If forces 321 ,, PPP  act along the sides ABCABC ,,  

of a ABC , and if they reduce to a couple, show 

that 
AB
P

CA
P

BC
P 321  . 

  ABC &À 321 ,, PPP  GßÓ Âø\PÒ ABCABC ,,  

BQ¯ £UP[PÎÀ ö\¯À£kQÓx ©ØÓ£i Aø»PÒ 

_Ç»õP SøÓUP¨£kQßÓx GÛÀ 
AB
P

CA
P

BC
P 321   GÚ 

{¹¤. 

14. (a) State Laws of friction. 

  Eμõ´Âß ÂvPøÍ GÊx. 

Or 

 (b) Show that the best angle of traction up a rough 
inclined plane is the angle of friction. 

  ö\õμö\õμ¨£õÚ \õ´uÍzvß ]Ó¢u ÷Põn CÊ¨¦ 

Áøμø¯ Eμõ´Ä ÷Põn® GÚ {¹¤. 

15. (a) Show that )tanlog(sec   cx . 

  )tanlog(sec   cx  GÚ {¹¤. 

Or 

 (b) A chain of length l2  hangs between two points  
A and B on the same level. The tension both at  
A and B is 5 times the tension at the lowest point. 
Prove that the horizontal distance between A and B 

is )325log(
6


l

. 

  l2  }Í® öPõsh ^μõÚ \[Q¼ø¯ A, B GßÓ Cμsk 

¦ÒÎPÎÀ J÷μ Qøh÷PõmiÀ öuõ[PÂh¨£kQßÓx. 

ªP R÷Ç EÒÍ ¦ÒÎ°À C¸¢x A&°À EÒÍ 

CÊÂø\ 5 ©h[S GÛÀ A ©ØÖ® B&US® Cøh£mh 

Qøh©mh yμ® )325log(
6


l

 GÚ {¹¤. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. ABC  is a given triangle. Forces RQP ,,  acting along the 

lines OCOBOA ,,  are in equilibrium. Prove that 

 (a) :)(:)(:: 22222222 bacbacbaRQP    

       )( 2222 cbac   

  if O is the circumcentre of the triangle 

 (b) 
2

cos:
2

cos:
2

cos::
CBARQP   if O is the incentre of 

the triangle 

 (c) cbaRQP ::::   if O is the ortho centre of the 

triangle. 

 ABC  Gß£x öPõkUP¨£mh •U÷Põn®. RQP ,,  GßÓ 

Âø\PÒ OCOBOA ,,  GßÓ ÷PõmiÀ ö\¯À£mk \©{ø» 

ö\´QßÓx GÛÀ RÌUPshÁØøÓ {ÖÄP 

 (A) :)(:)(:: 22222222 bacbacbaRQP    

       )( 2222 cbac   

  C[SO Gß£x •U÷Põnzvß _ØÖ ø©¯® 

 (B) 
2

cos:
2

cos:
2

cos::
CBARQP   C[S O Gß£x 

•U÷Põnzvß EÒø©¯®. 

 (C) cbaRQP ::::   C[S O Gß£x •U÷Põnzvß 

ö\[Szx ø©¯®. 

17. State and prove Varignon’s theorem of moments. 

 ÷Á›PõÛß _ÇÀ vÓÝUPõÚ ÷uØÓzøu GÊv {¹¤. 
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18. A beam of weight W  hinged 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 is 

2cosec8
4


W

. 

 W  Gøh öPõsh J¸ Ezvμ® J¸ •øÚ°À ¤ønUP¨£mk 

©ØöÓõ¸ •øÚø¯ Ezvμ•® P®¤²® ö\[Szx uÍzvÀ 

EÒÍÁõÖ J¸ P®¤¯õÀ Pmh¨£kQßÓx ©ØÓ£i Cμsk 

J÷μ ÷Põn®  &øÁ Qøh©mhzxhß HØ£kzxQßÓx. 

¤øn¨¤ß GvºÂø\ 2cosec8
4


W

 GÚ {¹¤. 

19. A uniform ladder is in limiting equilibrium with one end 
resting on a rough horizontal plane and the other against 
a rough vertical wall, the angles of friction being   and 
  respectively. Show that the inclination   of the ladder 

to the horizon is given by 








cossin2
)cos(

tan  

 K¸ ^μõÚ Ho GÀø» \©{ø»°À J¸ •øÚ 

ö\õμö\õμ¨£õÚ uøμ°À JÆöÁkUQßÓx ©ØÖ® Auß 

©Ö•øÚ ö\õμö\õμ¨£õÚ _ÁØÔÀ \õ´zx 

øÁPP¨£kQßÓx, Eμõ´Ä ÷Põn[PÒ •øÓ÷¯   ©ØÖ® 

  GÛÀ Ho uøμ²hß HØ£kzx® ÷Põn®   GÛÀ 








cossin2

)cos(
tan  GÚ {¹¤. 

20. Derive the Cartesian equation to the catenary. 

 \[Q¼¯PzvØPõÚ Põºj]¯ß \©ß£õmøh ö£ÖP. 

 

 
———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2019 

Fifth Semester 

Mathematics 

LINEAR PROGRAMMING 

(CBCS – 2014 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. What is meant by linear programming? 

 ÷|›¯À vmhªhÀ GßÓõÀ GßÚ? 

2. Define basic feasible solution. 

 Ai¨£øh \õzv¯©õÚ wºÄ Áøμ¯Ö. 

3. Define a slack variable and surplus variable. 

 £ØÓõUSøÓ ©õÔ ©ØÖ® E£› ©õÔ BQ¯ÁØøÓ Áøμ¯Ö. 

4. What is meant by optimal solution? 

 EP¢u wºÄ GßÓõÀ GßÚ? 

5. Write short note on the general primal–dual pair. 

 ö£õxÁõÚ ‰»õuõμ® C¸ø© ÷áõiø¯ £ØÔ ]Ö SÔ¨¦ 

ÁøμP. 

Sub. Code 
4BMA5C4 
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6. Define dual simplex method. 

 C¸ø©°ß \õuõμn •øÓø¯ Áøμ¯Ö. 

7. Write down the steps in North-west corner rule. 

 ÁhUS–÷©ØS ‰ø» Âv°ß £iPøÍ GÊxP. 

8. What is meant by an unbalanced transportation problem? 

 \©{ø» AÀ»õu ÷£õUSÁμzx PnUS GßÓõÀ GßÚ? 

9. What is the objective of an assignment problem? 

 J¸ JxURmk PnUQß SÔU÷PõÒ GßÚ? 

10. Define a sequencing problem. 

 J¸ Á›ø\¨£kzx® PnUøP Áøμ¯Ö. 

 Part B  (5  5 = 25) 

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

11. (a) Rewrite in standard form the following linear 
programming problem: 

  Minimize 321 42 xxxZ   

  subject to the constraints: 

  ,232,52,442 3132121  xxxxxxx  

  0, 21 xx  and 3x  unrestricted in sign. 

  R÷Ç öPõkUP¨£mkÒÍ ÷|›¯À vmhªhÀ PnUøP 

AuÝøh¯ {ø»¯õÚ Aø©¨£õP ©õØÔ GÊxP. 

«a]Ô¯uõUS 321 42 xxxZ   

  Pmk¨£õkPÒ  

  ,232,52,442 3132121  xxxxxxx  

  0, 21 xx  ©ØÖ® 3x  SÔ Pmk¨£õhØÓx 

 Or 
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 (b) Solve graphically the following linear programming 

problem: 

  Maximize 21 610 xxZ   

  subject to: 

  182,3035 2121  xxxx  and 0, 21 xx . 

  R÷Ç öPõkUP¨£mkÒÍ ÷|›¯À vmhªhÀ PnUøP 

Áøμ£h® ‰»® wºUP.  

  «¨ö£›uõUS 21 610 xxZ   

  Pmk¨£õkPÒ  

  182,3035 2121  xxxx  ©ØÖ® 0, 21 xx . 

12. (a) Enumerate the penalty method to solve an linear 
programming problem. 

  J¸ ÷|›¯À vmhªhÀ PnUøP wºÄ Põs£uØPõÚ 

ushøÚ •øÓø¯ ÂÁ›UP. 

Or 

 (b) Find the inverse of the following matrix by using 

simplex method : 









21
23

A . 

  









21
23

A  GßÓ Ao°ß ÷|º©õÖ Aoø¯ C»S 

Aø©¨¦ •øÓø¯ £¯ß£kzv PõsP. 

13. (a) Show that the dual of dual is the primal. 

  C¸ø©°ß C¸ø© •ußø© GÚ {ÖÄP. 

Or 

 (b) Write down the dual simplex algorithm. 

  C¸ø© C»S Aø©¨¦ ö\¯À•øÓø¯ GxÊP. 
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14. (a) Write down the mathematical formulation of a 

transportation problem. 

  ÷£õUSÁμzxU PnUQß PouÂ¯À ÁiÁzøu GÊxP. 

Or 

 (b) Find the initial basic feasible solution to the 
following transportation problem using least cost 
method: 

   To    

  D1 D2 D3 D4 Availability

 O1 1 2 3 4 6 

From O2 4 3 2 0 8 

 O3 0 2 2 1 10 

 Requirement 4 6 8 6  

  «a]Ö ö\»Ä •øÓø¯ £¯ß£kzv RÌPsh 

÷£õUSÁμzx PnUQØS Bμ®£ Ai¨£øh \õzv¯ 

wºøÁU PõsP.  

   ö£Öªh®    

  D1 D2 D3 D4 C¸¨¦

 O1 1 2 3 4 6 

AÝ¨¦® Ch® O2 4 3 2 0 8 

 O3 0 2 2 1 10 

 ÷uøÁ 4 6 8 6  
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15. (a) Solve the following assignment problem: 

 A  B C D

I 1 4 6 3 

II 9 7 10 9 

III 4 5 11 7 

IV 8 7 8 5 

  RÌPõq® JxURmk PnUøP wºUP. 

 A  B C D

I 1 4 6 3 

II 9 7 10 9 

III 4 5 11 7 

IV 8 7 8 5 

Or 

 (b) Solve the following travelling salesman problem. 

   To    

  A B C D E 

 A   2 5 7 1 

From B 6   3 8 2 

 C 8 7   4 7 

 D 12 4 6  5 

 E 1 3 2 8 
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  RÌPõq® £¯n® ö\´²® ÂØ£øÚ¯õÍ›ß PnUøP 

wºUP. 

   •iÄ    

  A B C D E 

 A   2 5 7 1 

Bμ®£® B 6   3 8 2 

 C 8 7  4 7 

 D 12 4 6  5 

 E 1 3 2 8 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. (a) Explain the mathematical formulation of a linear 
programming problem and its matrix formulation. 

  ÷|›¯À vmhªhÀ PnUQß Pou Aø©¨¦ •øÓø¯ 

ÂÁ› ÷©¾® Auß Ao Aø©¨¤øÚ²® ÂÁ›. 

 (b) Narrate the following terms: 

  (i) Degenerate basic feasible solution; 

  (ii) Unbounded solution. 

  RÌPshÁØÔøÚ £ØÔ ÂÁ›. 

  (i) ]øu¢u Ai¨£øh \õzv¯©õÚ wºÄ 

  (ii) •iÂÀ»õz wºÄ 
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17. Use Two–phase simplex method to solve: 

 Maximize 21 35 xxz  . 

 Subject to: 

 64,12 2121  xxxx and 0, 21 xx . 

 C¸Pmh C»S Aø©¨¦ •øÓø¯ £¯ß£kzv wºUP. 

 «¨ö£›uõUS 21 35 xxz   

 Pmk¨£õkPÒ 

 64,12 2121  xxxx ©ØÖ® 0, 21 xx . 

18. Use duality to solve the following linear programming 
problem: 

 Maximize 212 xxz   

 Subject to: 

 12,2,6,102 21212121  xxxxxxxx and 
0, 21 xx . 

 C¸ø© •øÓø¯ £¯ß£kzv R÷Ç öPõkUP¨£mh ÷|›¯À 

vmhªhÀ PnUøP wºUP 

 «¨ö£›uõUS 212 xxz   

 Pmk¨£õkPÒ 

 12,2,6,102 21212121  xxxxxxxx ©ØÖ®

0, 21 xx . 
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19. Write down the Hungarian algorithm to find the optimal 

solution for an assignment problem. 

 JxURmk PnUQß Ezu©z wºÄ Põs£uØPõÚ í[÷P›¯ß 

ö\¯À•øÓø¯ GÊxP. 

20. There are five jobs, each of which is to be processed 
through two machines A,B in the order AB. Processing 
hours are as follows: 

Job : 1 2 3 4 5 

Machine 
A 

: 5 1 9 3 10

Machine 
B 

: 2 6 7 8 4 

 Determine the optimum sequence for five jobs. 

 I¢x ÷Áø»PÒ A,B GßÓ C¸ C¯¢vμ[PÎÀ AB Á›ø\ 

‰»® ö©¸Tmh¨£kQÓx. ö©¸Tmhz ÷uøÁ¨£k® 

÷|μ[PÒ ¤ßÁ¸©õÖ. 

÷Áø» : 1 2 3 4 5 

C¯¢vμ® A : 5 1 9 3 10

C¯¢vμ® B : 2 6 7 8 4 

 I¢x ÷Áø»PÎß Ezu©z öuõhº •øÓø¯U PõsP. 

———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2019 

Fifth Semester  

Mathematics 

Elective – GRAPH THEORY 

(CBCS – 2014 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Section A  (10  2 = 20) 

Answer all questions. 

1. Define a complete graph and give an example. 

 J¸ •Ê Áøμ¤øÚ Áøμ¯Ö ©ØÖ® J¸ GkzxUPõmk 

öPõk. 

2. Show that the partition  2,3,4,5,6,7P  is not graphic. 

  2,3,4,5,6,7P  GßÓ ¤›ÂøÚ Áøμ¯zuUPuÀ» GÚ 

{ÖÄP. 

3. If G  is not connected then prove that G  is connected. 

 G  Cøn¢uuÀ» GÛÀ G  Cøn¢ux GÚ {ÖÄP. 

Sub. Code 

4BMAE1A 
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4. Define center of a tree. 

 J¸ ©μzvß ø©¯zøu Áøμ¯Ö. 

5. What is a planar graph?  

 \©uÍ Áøμ¦ GßÓõÀ GßÚ? 

6. State Euler’s formula. 

 B´»º `zvμzøu GÊxP. 

7. Define chromatic number of a graph. 

 J¸ Áøμ¤ß Ásn Gsøn Áøμ¯Ö. 

8. What is a chromatic polynomial? Give an example. 

 Ásn¨ £À¾Ö¨£õß GßÓõÀ GßÚ? J¸ GkzxUPõmk 

öPõk. 

9. What is a directed graph? 

 J¸ vø\°mh Áøμ¦ GßÓõÀ GßÚ? 

10. Define: Tournaments. 

 Áøμ¯Ö ÷£õmi. 
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 Section B  (5  5 = 25) 

Answer all questions. 

11. (a) Prove that any self complementary grpahs has n4  
or 14 n  points. 

  G¢u J¸ uß {μ¨¤ Áøμ£h[PÐ® n4  AÀ»x 14 n  

¦ÒÎPøÍ¨ ö£ØÔ¸US® GÚ {ÖÄP. 

Or 

 (b) If G  is a  qp,  graph then prove that the line graph 

 GL  has Lq  edges where qidq
p

i
L 








 

1

2

2
1

. 

  G  Gß£x J¸  qp,  Áøμ¦ GÛÀ ÷Põmk ÁøμÄ 

 GL  BÚx Lq  ÂÎ®¦PøÍ¨ ö£ØÔ¸US® CvÀ 

qidq
p

i
L 








 

1

2

2
1

. 

12. (a) Prove that a line x  of a connected graph G  is a 
bridge iff x  is not on any cycle of G . 

  Cøn¢u Áøμ¦ G &ß J¸ ÂÎ®¦ x  BÚx J¸ 

£õ»©õÁuØS ÷uøÁ¯õÚ ©ØÖ® ÷£õx©õÚ {£¢uøÚ 

G &ß G¢u J¸ _ØÔ¾® x  CÀ»õv¸zu»õS® GÚ 

{ÖÄP. 

Or 

 (b) Prove that every tree has a centre consisting of 
either one point or two adjacent points. 

  JÆöÁõ¸ ©μ•® J¸ ¦ÒÎ AÀ»x C¸ 

A¸Pø©¨¦ÒÎPÒ Eøh¯ ø©¯zøu¨ ö£ØÔ¸US® 

GÚ {ÖÄP. 
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13. (a) Prove : 5K  is non-planar graph. 

  {ÖÄP 5K  J¸ uÍ Áøμ¯À». 

Or 

 (b) Prove: 3,3K  is non-planar.  

  {ÖÄP 3,3K  J¸ uÍ Áøμ¯À». 

14. (a) Prove  







nn
nn

Kn 1
'  

  {ÖÄP  







nn
nn

Kn 1
'  

Or 

 (b) If G  is a tree with n  points them prove that 

    11,  nGf  . 

  G  Gß£x n  ¦ÒÎPÒ öPõsh J¸ ©μ® GÛÀ 

    11,  nGf   GÚ {ÖÄP. 

15. (a) Explain strongly connected and weakly connected 

with an example. 

  Á¼¢u Cøn¨¦ ©ØÖ® |¼¢u Cøn¨ø£ J¸ 

GkzxUPõmkhß ÂÍUSP.  

Or 

 (b) Write short notes on Tournaments. 

  ÷£õmiPÎß «x ]Ö SÔ¨¦ ÁøμP. 

is odd

is even

JØøÓ

Cμmøh



A–8709 

  

  5

Ws 2
 Section C  (3  10 = 30) 

Answer any three questions. 

16. (a) Define an incidence matrix. Give an example and 
write any three of its properties. 

 (b) In a  qp,  graph, if   is an independence number 
and   is a covering number than prove that 

p  . 

 (A) £køP Aoø¯ Áøμ¯Ö. J¸ GkzxUPõmk öPõk 

©ØÖ® Auß £s¦PÎÀ H÷uÝ® ‰ßÔøÚU TÖP. 

 (B) J¸  qp,  Áøμ°À,   Gß£x J¸ \õº£ØÓ Gs ©ØÖ® 

  J¸ EøÓ Gs GÛÀ p   GÚ {ÖÄP. 

17. Let G  be a  qp,  graph. Prove that the following 
statements are equivalent  

 (a) G  is a tree 

 (b) Every two points of G  are jointed by a unique path 

 (c) G  is a connected and 1 qp  

 (d) G  is a cyclic and 1 qp .   

 G  Gß£x J¸  qp,  Áøμ¦. RÌÁ¸® TØÖPÒ 

\©õÚ©õÚøÁ GÚ {ÖÄP. 

 (A) G  J¸ ©μ® 

 (B) G ß JÆöÁõ¸ C¸ ¦ÒÎPøÍ²® J÷μ J¸ £õøu¯õÀ 

©mk÷© CønUP •i²® 

 (C) G  Cøn¢ux ©ØÖ® 1 qp  

 (D) G  _ØÓØÓx ©ØÖ® 1 qp  

18. Prove Euler’s formula on planar graphs. 

 \©uÍ Áøμ¦PÎß «uõÚ B´»›ß `zvμzøu {ÖÄP. 
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19. State and prove the five color theorem. 

 I¢x Ásn ÷uØÓzøu TÔ {ÖÄP. 

20. Prove that every tournament D contains a directed 
Hamiltonian path. 

 G¢u J¸ ÷£õmi D°¾® J¸ vø\°mh ÷íªÀhß £õøu 

C¸US® GÚ {ÖÄP. 

 
———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2019 

Sixth Semester 

Mathematics  

COMPLEX ANALYSIS  

(CBCS – 2014 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 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. Write  down the general equation of straight line in the 

complex plane. 

]UPö»s uÍzvÀ ÷|º÷Põmiß ö£õxa \©ß£õmøh 

GÊxP. 

3. Examine if   zzf   is differentiable. 

   zzf   GßÓ \õº¤øÚ ÁøP°hzuUPuõ Gß£øu Bμõ´P. 

Sub. Code 
4BMA6C1 
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4. Show that yeu x cos  is harmonic function. 

 yeu x cos  J¸ Cø\ \õº¦ GÚUPõmkP. 

5. Define a bilinear transformation. 

 C¸©õÔ ÷|›¯À E¸©õØÓzøu Áøμ¯Ö. 

6. Find the fixed point of 
iz

w
2

1


  

 
iz

w
2

1


  –ß {ø»¨¦ÒÎø¯ PõsP. 

7. Evaluate  C z
dz

3
, where C is the circle 52 z . 

 C Gß£x 52 z  GßÓ Ámh® GÛÀ  C z
dz

3
 –ß ©v¨ø£U 

PõsP. 

8. State the Morera’s theorem. 

 ö©õŸμõêß ÷uØÓzøuU TÖP. 

9. Define an essential singular point with an example. 

 GkzxUPõmkhß ÷uøÁ¯õÚ J¸ø©¨ ¦ÒÎø¯ Áøμ¯Ö. 

10. Determine the residue of  
12 


z

zzf  at its poles. 

  
12 


z

zzf  GßÓ \õº¤ß, CuÝøh¯ x¸ÁzvÀ 

Ga\[PøÍU PõsP. 
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 Part B  (5  5 = 25) 

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

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

2121 zzzz  . 

  1z  ©ØÖ® 2z  Gß£Ú Cμsk ]UPÀ GsPÒ GÛÀ 

2121 zzzz   GÚ {ÖÄP. 

Or 

 (b)  Derive the general equation of a circle in the 
complex plane. 

   ]UPö»s uÍzvÀ Ámhzvß ö£õxa \©ß£õmøh 

Á¸Â. 

12. (a) State and prove Cauchy – Riemann equations in the 
complex form. 

]UPö»s ÁiÁzvÀ ÷Põæ Ÿ©ß \©ß£õkPøÍU TÔ 

{ÖÄP. 

Or 

 (b)  If   ivuzf   is analytic 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. 
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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 {ÇÀ E¸øÁU PõsP. 

Or 

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

   G¢uöÁõ¸ C¸©õÔ ÷|›¯À E¸©õØÓ•® SÖUS 

ÂQuzøu ©õØÓõx GÚ {ÖÄP. 

14. (a) State and prove Cauchy’s inequality. Also deduce 
that Liouville’s theorem. 

÷Põæ°ß \©Ûßø© ÷uØÓzøuU TÔ {ÖÄP. 

Cv¼¸¢x ¼÷¯õÂÀ¼ß ÷uØÓzøu Á¸Â. 

Or 

 (b)  Expand     zz
zzf




21
 in a Laurent’s series 

valid for 21  z . 

   21  z  GßÓ Aμ[PzvÀ     zz
zzf




21
 –ø¯ 

»õμõßm öuõhμõP Â›Ä ö\´P. 

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

  ¹a]°ß ÷uØÓzøuU TÔ {ÖÄP. 

Or 

 (b)  Evaluate : dx
xx
xx




 


910
2

24

2

. 

  ©v¨¦ PõsP : dx
xx
xx




 


910
2

24

2

. 
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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  zzzz  if and only if 

02121   zzzz . 

 1z  ©ØÖ® 2z  Gß£øÁ 0  zzzz  GßÓ Ámhzøu¨ 

ö£õÖzx uøÇRÌ ¦ÒÎPÍõP C¸¨£uØS ÷uøÁ¯õÚx® 

©ØÖ® ÷£õx©õÚx©õÚ {£¢uøÚ 02121   zzzz  

Gß£÷u GßÖ {ÖÄP.  

17. Find the analytic function   ivuzf   if 

xyh
xvu

2cos2cos
2sin


 . 

 
xyh

xvu
2cos2cos

2sin


  GÛÀ   ivuzf   GßÓ £S•øÓ 

\õºø£U PõsP. 

18. Prove that any bilinear transformation which maps the 

real axis onto unit circle 1w  can be written in the form 
















z
zew i  where   is real. 

 ö©´¯a]øÚ 1w  GßÓ Kμ»S Ámh©õP ©õØÖ® Cμmøh 

J¸£i E¸©õØÓzøu 














z
zew i

 GßÓ ÁiÁzvÀ 

GÊu»õ® GÚ {ÖÄP (  ö©´ö¯s). 
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19. State and prove Taylor’s theorem. 

 öh´»º ÷uØÓzøuU TÔ {ÖÄP. 

20. (a) State and prove the argument theorem. 

 (b) Evaluate    C zz
dzz

32

2

 where C is the circle 4z . 

 (A) ÷Põn Ãa]ß ÷uØÓzøuU TÔ {ÖÄP. 

 (B) C Gß£x 4z  GßÓ Ámh® GÛÀ    C zz
dzz

32

2

 –ß 

©v¨ø£U PõsP. 

———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2019 

Sixth Semester  

Mathematics 

OPERATIONS RESEARCH 

(CBCS – 2014 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all the questions. 

1. What is meant by a model in O.R.? 

 O.R&À ©õv› GßÓõÀ GßÚ? 

2. Write short note on Formulation of the problem. 

 PnUQß E¸ÁõUPzøu¨ £ØÔ J¸ SÔ¨¦ GÊxP. 

3. Write down the two categories of the deterministic 

inventory problem with shortages.  

 £ØÓõUSøÓ öPõsh {ºn°UP¨£mh \μUSUPõÚ 

¤μa\øÚ°ß Cμsk ¤›ÄPøÍ GÊxP. 

4. Write a short note on economic order quantity. 

 ö£õ¸Íõuõμ JÊ[S AÍÄUPõÚ ]Ö SÔ¨¦ GÊxP. 

Sub. Code 

4BMA6C2 
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5. What is meant by an expected number of customers in 
the system?  

 Aø©¨¤À ÁõiUøP¯õÍºPÎß GsoUøP°ß Gvº£õº¨¦  

GßÓõÀ GßÚ? 

6. Define a steady state. 

 {ø»¯õÚ {ø» Áøμ¯Ö. 

7. Define an event. 

 {PÌøÁ Áøμ¯Ö. 

8. Define an independent float. 

 \õμõu ªuøÁø¯ Áøμ¯Ö. 

9. Define a strategy. 

 J¸ Ezvø¯ Áøμ¯Ö. 

10. Define a payoff matrix 

 ÂøÍÁõS® Aoø¯ Áøμ¯Ö. 

 Part B  (5  5 = 25) 

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

11. (a) Write a note on models by  structure. 

  ©õv›PÎß Aø©¨ø£ SÔ¨¦PÎÀ GÊxP. 

Or 

 (b) Discuss about replacement of equipment that fails 
suddenly. 

  vjöμßÖ ÷uõÀÂ¯øh²® E£Pμn[PÎß ©õØÖuø» 

ÂÁ›. 
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12. (a) Classify various costs associated with inventory 
control. 

  \μUSPÎß Pmk¨£õk \®£¢u©õÚ £À÷ÁÖ 

ö\»ÄPøÍ¨ £ØÔ ÁøP¨£kzxP. 

Or 

 (b) Explain about EOQ problem with more than one 
price break. 

  JßÖUS ÷©À Âø» •ÔÄhß EOQ PnUøP¨ £ØÔ 

ÂÍUSP. 

13. (a) Explain pure birth process. 

  xÀ¼¯ ¤Ó¨¦ ÂQuzvß ö\¯À•øÓø¯ ÂÁ›. 

Or 

 (b) A T.V. repairman finds that the time spent on his 
jobs has an exponential distribution with mean 30 
minutes. If he repairs sets in the order in which 
they came in, and if the arrival of sets is 
approximately Poisson with an average rate of 10 
per 8-hour day. What is repairman's expected ideal 
time each day? How many jobs are ahead of the 
average set just brought in? 

  J¸ T.V  \›ö\´£Áº AÁ¸øh¯ ÷Áø»ö\´²® 

÷|μzøu 30 {ªh[PÒ \μõ\› öPõsh AkUSUS› 

£μÁÀ GÚ GkzxUöPõÒQßÓõº. Á›ø\°À AÁºPÒ 

Á¸Áøu¨ ö£õÖzx AÁº \›ö\´QßÓõº. ÷©¾® 

Á¸QßÓ ö£õ¸ÒPÒ \μõ\›¯õP 10US J¸ |õøÍUS 8 

©o÷|μ® öPõsh ÷uõμõ¯©õP £õ´éõÚõP 

C¸UQßÓx. JÆöÁõ¸ |õÐ® \›ö\´£Á›ß HØÓuõÚ 

÷|μzvß Gvº£õº¨¦ GßÚ? EÒ÷Í öPõsk Áμ¨£mh 

ö£õ¸ÒPÎß \μõ\›°À GzuøÚ ÷Áø»PÒ 

•iUP¨£mhx?  
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14. (a) Construct the network diagram comprising 
activities B, C, ..., Q and N such that the following 
constraints are satisfied 

  ;;;,;,;,;, NHMLIHLHGELGCFEB   

QPPJIJH  ;,;  

             The notation X < Y means that the activity X must      
be finished before Y can begin. 

  R÷Ç öPõkUP¨£mh Pmk£õkPøÍ §ºzv ö\´QßÓ B, 
C, ..., Q ©ØÖ® N GßÓ {PÌa]PøÍ EÒÍhUQ¯ 

Áø»¨¤ßÚ¼ß £hzøu E¸ÁõUS. 

  ;;;,;,;,;, NHMLIHLHGELGCFEB   

QPPJIJH  ;,;  

  X < Y GßÓ SÔ±miß Aºzu® Y Bμ®¤¨£uØS •ß 

X •i¢x C¸US®. 

Or 

 (b) Discuss forward pass calculations for the critical 
path.  

  B´Ä Pmh¨£õøuUPõÚ •ß÷ÚõUQ Ph¢x ö\À¾® 

PnURkPøÍ ÂÁ›. 

15. (a) Solve the game whose payoff matrix is given by 

    

  Player B/Ãμº B 

  B1 B2 B3 

 A1 1 3 1 

Player A/Ãμº A A2 0 –4 –3 

 A3 1 5 –1 

  ÷©÷» öPõkUP¨£mkÒÍ ÂøÍÁõS® AoUPõÚ 

÷£õmiø¯z wºUP. 

Or 



A–8711 

  

  5

WS19

 (b) Obtain the optimal strategies for both-persons and 
the value of the game for zero-sum two-person game 
whose payoff matrix is as follows 

  































05
22
14
61
53
31

 

 ÷©÷» öPõkUP¨£mkÒÍ §a]¯®&TmhÀ Cμsk |£º 

÷£õmiUPõÚ ÂøÍÁõS® Ao°¼¸¢x Cμsk 

|£ºPÐUPõÚ EP¢u Ezv ©ØÖ® ÷£õmi°ß ©v¨ø£U 

PõsP. 

 Part C  (3  10 = 30) 

Answer any three of the following questions. 

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

Year : 1 2 3 4 5 6 7 8 

Running Cost : 200 500 800 1200 1800 2500 3200 4000

 When should the machine be replaced? 

 J¸ {ÖÁÚ® ¹. 12,200 Âø» öPõsh ©ØÖ® ìUμõ¨ ©v¨¦ 

¹. 200 öPõsh C¯¢vμzøu ©õØÓ {øÚUQßÓx. 

AÝ£Ázv¼¸¢x ¹£õ°À C¯[S® ö\»ÄPøÍ R÷Ç 

öPõkUP¨£mkÒÍx. 

Á¸h® : 1 2 3 4 5 6 7 8 

C¯[S® ö\»Ä : 200 500 800 1200 1800 2500 3200 4000

 G¨ö£õÊx C¯¢vμzøu ©õØÓ ÷Ásk®? 
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17. A manufacturing company purchases 9000 parts of a 
machine for its annual requirements, ordering one month 
usage at a time. Each part costs Rs. 20. The ordering cost 
per order is Rs. 15 and the carrying charges are 15% of 
the average inventory per year. You have been assigned 
to suggest a more economical purchasing policy for the 
company. What advice would you offer and how much 
would it save the company per year? 

 J¸ u¯õ›US® P®ö£Û J¸ ©õuzvÀ J¸ ©õu® £¯ß£õmøh 

Bºhº ö\´¯U Ti¯, AuÝøh¯ J¸ Á¸h ÷uøÁUT›¯ 

C¯¢vμzvß 9000 £õP[PÒ Áõ[P¨£kQßÓx. JÆöÁõ¸ 

ö£õ¸Îß Âø» ¹. 20 BS®. JÆöÁõ¸ Bºh›ß Bºhº 

£sqÁuØPõÚ ö\»Ä ¹. 15 ÷©¾® Gkzx ö\À¾® ö\»ÄPÒ 

J¸ Á¸hzvØPõÚ \μõ\› \μUQß ö\»øÁ¨ ÷£õÀ 15% BS®. 

Áõ[S® •øÓUPõÚ {øÓ¯ ö£õ¸Íõuõμ ÁÈ EÚUS 

öPõkUP¨£kQßÓx GßÚ ©õv› ÷¯õ\øÚ TÖÁõ´ ÷©¾® 

AvÀ JÆöÁõ¸ Á¸h•® ÷\ª¨£õ´ GÚ PõsP. 

18. On an average 96 patients per 24-hour day require the 
service of an emergency clinic. Also on an average, a 
patient requires 10 minutes of active attention. Assume 
that the facility can handle only one emergency at a time. 
Suppose that it costs the clinic Rs. 100 per patient treated 
to obtain an average servicing time of 10 minutes, and 
that each minute of decrease in this average time would 
cost Rs. 10 per patient treated. How much would have to 
be budgeted by the clinic to decrease the average size of 

the queue from 
3
1

1  patients to 
2
1

 a patient? 

 AÁ\μ ©¸zxÁ©øÚUS 24-&©o÷|μ |õmPÐUS \μõ\›¯õP 

96 ÷|õ¯õÎPÒ GßÓ •øÓ°À ÷\øÁ ö\´¯ 

÷uøÁ¨£kQßÓx. ÷©¾® \μõ\›¯õP J¸ ÷|õ¯õÎø¯ 

PÁÛUP 10 {ªh[PÒ ÷uøÁ¨£kQßÓx. J¸ ÷|μzvÀ J¸ 

AÁ\μzøu øP¯õÍ Á\v EÒÍx GÚ øÁzxU öPõÒ÷Áõ®. 

\μõ\›¯õP 10 {ªh[PÒ ÷\øÁ ÷|μzvØS J¸ ÷|õ¯õÎø¯ 

PÁÛ¨£uØPõÚ ©¸zxÁ©øÚ ö\»Ä ¹. 100 ©ØÓ£i ÷\øÁ 

ö\´ÁvÀ JÆöÁõ¸ {ªh SøÓÄUS® ¹. 10 ö\»Ä 

÷|õ¯õÎø¯ ]Qaø\ ö\´¯ AvP›US®. \μõ\›¯õP 

Á›ø\°ß AÍøÁ 
3
1

1  ÷|õ¯õÎPÎ¼¸¢x 
2
1

 ÷|õ¯õÎ¯õP 

SøÓ¨£uØS GÆÁÍÄ ©¸zxÁ©øÚ JxUP ÷Ásk® GÚ 

PõsP? 
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19. Draw the network for the following project and compute 
the earliest and latest times for each event and also find 
critical path. 
Activity 

|hÁiUøP 

Immediate Predecessor
EhÚi •ß÷Úõi 

Time (days) 
÷|μ® (|õmPÎÀ)

1-2 – 5 

1–3 – 4 

2–4 1–2 6 

3–4 1–3 2 

4–5 2–4 1 

4–6 2–4 & 3–4 7 

5–7 4–5 8 

6–7 4–6 4 

7–8 6–7 & 5–7 3 

 ÷©÷» EÒÍ vmhzvØS Áø»¨¤ßÚø» ÁøμP ÷©¾® 

JÆöÁõ¸ {PÌÄUS® •¢v¯ ©ØÖ® ¤¢v¯ ÷|μ[PøÍU 

PõsP ÷©¾® B´Ä Pmh¨£õøuø¯U PõsP. 

20. Solve the following 33 game by linear programming 
technique. 

 Player B/ Ãμº B 

 3 –2 4 

Player A/Ãμº A –1 4 2 

 2 2 6 

 ÷©÷» EÒÍ 33  ÂøÍ¯õmøh J¸£i vmhªhÀ ‰»® 

wºUP. 

  
 
 
 

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

 Part A  (10  2 = 20) 

Answer all questions. 

1. Define a time of flight. 

 £ÓUS® ÷|μzøu Áøμ¯Ö. 

2. If the greatest height attained by the particle is quarter 
of its range on the horizontal plane through the point of 
projection, Find the angle of projection. 

GÔ²® ¦ÒÎ°À C¸¢x J¸ ö£õ¸Ò «¨ö£¸ E¯μzøu 

Aøh¢u yμ® AuÝøh¯ Qøh ©mh Ãa\ø»°ß PõÀ 

£SvUS \©® GÛÀ GÔ÷PõnzøuU PõsP. 

3. State Newton’s experimental law. 

 {³mhÛß ö\´•øÓ Âvø¯ GÊx. 

4. Show that the inelastic sphere slides along the plane with 
velocity sinu .  

«Ò \Uv¯ØÓ ÷PõÍ® sinu  vø\÷ÁPzxhß uÍzvß ÷©À 

|ÊÂa ö\À¾® GÚ {ÖÂ. 

Sub. Code 
4BMA6C3 



A–8712 

  

  2

Ws 17

5. Define period and frequency of a SHM. 

 Põ»® ©ØÖ® {PÌöÁs J¸ SHM –US Áøμ¯Ö 

6. Explain about force necessary to produce SHM. 

 SHM E¸ÁõUSÁuØS Âø\ ÷uøÁ Gß£øu ÂÍUSP. 

7. Find the pedal equation of parabola –pole at focus. 

 £μÁøÍ¯®– SÂ¯zvÀ x¸Á® CøÁPÐUPõÚ 

£õuzvØSv¯ \©ß£õmøhU PõsP. 

8. Write down the polar equation to the equiangular spiral. 

 \©÷Põn _¸ÐUPõÚ ÷£õ»õº \©ß£õmøh GÊx. 

9. Define the centre of suspension. 

 öuõ[PÀ ø©¯zøu Áøμ¯Ö. 

10. Define a compound pendulum. 

 Tml\ø» Áøμ¯Ö. 

 Part B (5  5 = 25) 

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

11. (a) Find the greatest height attained by a particle and 
also find the range on the horizontal plane through 
the point of projection. 

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

PõsP. ÷©¾® GÔuÀ ¦ÒÎ°¼¸¢x Qøh ©mh 

uÍzvÀ AuÝøh¯ Ãaø\U PõsP. 

Or 

 (b) Find the range on an inclined plane.  

   \õ´uÍzvÀ Ãaø\U PõsP. 
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12. (a) Discuss the direct impact of two smooth spheres. 

   Cμsk ö\õμ ö\õμ¨£ØÓ ÷PõÍ[PÒ ÷|μi¯õP 

÷©õvUöPõÒÁøu B´P. 

Or 

 (b) A smooth sphere of mass m impinges obiliquely on a 
smooth sphere of mass M which is at rest. Show 
that if emm  , the direction of motion often impact 
are at right angles. 

   M {øÓ öPõsh J¸ ö\õμ ö\õμ¨£ØÓ ÷PõÍ® K´ÂÀ 

EÒÍ m {øÓ öPõsh J¸ ö\õμ ö\õμ¨£ØÓ ÷PõÍzøu 

\õ´ÁõP ÷©õxQßÓx. emm  GÛÀ ÷©õv¯ ¤ÓS 

ÂÊ® vø\ ö\[÷PõnzvÀ C¸US® GÚ {¹¤ 

13. (a) Derive the fundamental differential equation for 
SHM. Also find the velocity and the  displacement. 

   SHM–UPõÚ Ai¨£øh ÁøPU öPÊ \©ß£õmøh 

PõsP. vø\÷ÁP® ©ØÖ® Ch©õØÓ® CuøÚ 

Psk¤i. 

Or 

 (b) A particle is moving with SHM and while making 
an oscillation from one extreme position to the 
other, its distance  from the centre of oscillation at 3 
consecutive seconds are 321 ,, xxx . Prove that the 

period of oscillation is 






 
 


2cos

2 31
1

xx
. 

   J¸ ö£õ¸Ò SHM Ehß |PºQßÓx ©ØÓ£i J¸ AvP 

{ø»°À C¸¢x ©ØöÓõßÔUS Aø»uÀ HØ£k® 

ö£õÊx Aø»Ä ø©¯zv¼¸¢x AuÝøh¯ yμ® 3 

Akzukzu ö|õiPÎÀ 321 ,, xxx BS® GÛÀ Aø»ÄU 

Põ»® 






 
 


2cos

2 31
1

xx
 GÚ {¹¤. 
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14. (a) Derive the differential equation of central orbits. 

   ø©¯ öÁõÊUSUPõÚ ÁøPU öPÊ \©ß£õmøh PõsP. 

Or 

 (b) Prove that in every central orbit the areal velocity is 
constant and the linear velocity varies inversely as 
the perpendicular from the centre upon the tangent 
to the path. 

   GÀ»õ ø©¯ö»õÊUQ¾® £μ¨¦ ÷ÁP® ©õÔ¼ GÚ 

{¹¤. ÷©¾® ÷|º÷Põmk ÷ÁP £õøu°ß öuõk 

÷PõkPÎÀ ø©¯zv¼¸¢x ö\[SzxUS uø»RÇõP 

©õÖ® GÚ {¹¤. 

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

   Aø»Ä ø©¯[PÐ® ©ØÖ® öuõ[SPÐ® 

©õØÓzuUPx GÚ {¹¤. 

Or 

 (b) A solid sphere of mass m rolls down a rough plane 
inclined to the horizon at an angle  . Find its 
acceleration. 

   m {øÓ öPõsh vß©U ÷PõÍ®   ÷Põnzøu 

Qøh©mhzxhß HØ£kzx® ÷©¾® Eμõ´ÁõÚ 

\õ´uÍzvÀ R÷Ç E¸sk Á¸QßÓx GÛÀ 

AuÝøh¯ •kUPzøuU PõsP. 
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Part C  (3  10 = 30) 

Answer any three questions. 

16. A particle is projected at an angle   with a velocity u  
and it strikes up an inclined plane of inclination   at 
right angles to the plane. Prove that  

  (a)  ;tan2cot    

  (b)  tan2tancot   

 vø\÷ÁP® u  Ehß J¸ ö£õ¸Ò   ÷PõnzvÀ 

Ã\¨£kQßÓx ©ØÓ£i Ax  ÷Põn®  öPõsh \õ´uÍzøu 

ö\[SzuõP uÍzvÀ ÂÊQßÓx GÛÀ  

  (A)  ;tan2cot    

  (B)  tan2tancot   GÚ {¹¤. 

17. A ball overtakes another ball of m times its mass, which 
is moving with n

1 th of its velocity in the same direction. 

if the impact reduces the first ball to rest. Prove that the 

coefficient of elasticity is  1


nm
nm

 

J¸ £¢x AuÝøh¯ {øÓ°¼¸¢x  m •øÓ GøhöPõsh 

©ØöÓõ¸ £¢øu •¢xQßÓx Ax AuÝøh¯ vø\÷ÁPzøu 

Âh n
1  uhøÁ vø\ ÷ÁPzxhß J÷μ vø\°À ö\ÀQßÓx 

÷©õuÀ £¢øu K´ÄUS Gkzx ö\ßÓõÀ, ö|QÌa]°ß 

öPÊøÁ  1


nm
nm

 GÚ {¹¤. 
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18. Discuss 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. Find the velocity and acceleration in polar co–ordinates. 

 ÷£õ»õº J¸[Qøn¨¤À vø\÷ÁP® ©ØÖ® •kUPzøuU 

PõsP. 

20. Derive the fundamental equation of motion of the body 
rotating about a fixed axis. 

{ø»¯õÚ Aaø\¨ ö£õ¸¢x _Ç¾® J¸ ö£õ¸Îß 

ÂÊu¼ß Ai¨£øh \©ß£õmøh PõsP. 

 

 

 
———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2019 

Sixth Semester 

Mathematics 

Elective – DISCRETE MATHEMATICS  

(CBCS – 2014 onwards) 

Time : 3 Hours Maximum : 75 Marks 

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

1. Give any two examples for atomic statements. 
 Aq AÔUøPPÐUS Cμsk GkzxUPõmk öPõk. 

2. Construct the truth table for   PQP  . 

   PQP   –US Esø© AmhÁønø¯ E¸ÁõUS. 

3. If a relation R  on  4,3,2,1A  by aRb  iff ba   then 
find R . 

  4,3,2,1A –ß ÷©À aRb  BP C¸UP ÷uøÁ¯õÚx® 

©ØÖ® ÷£õx©õÚx©õÚ {£¢uøÚ ba   GÛÀ EÓÄ R ø¯ 

PõsP. 

4. Draw the Hasse diagram of  ,X , where 
 12,6,4,3,2,1X . 

  ,X –US íõì £hzøu ÁøμP, C[S  12,6,4,3,2,1X  

5. Define the Hamming distance  yx,  between x  and y  
with an example. 

 x  ©ØÖ® y  Cøh÷¯ EÒÍ ÷íª[ yμ®  yx, –ø¯ 

GkzxUPõmkhß Áøμ¯Ö. 

6. Define a group code with an example. 
 SÊ SÔ±køÁ GkzxUPõmkhß Áøμ¯Ö. 

Sub. Code 
4BMAE2A 
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7. Define a finite automaton. 
 J¸ Áøμ¯ÖUP¨£mh Bm÷hõ÷©mhõøÚ Áøμ¯Ö. 

8. Define a nondeterministic finite automaton. 
 J¸ {ºn°UP¨£hõu Áøμ¯ÖUP¨£mh Bm÷hõ÷©õmhõøÚ 

Áøμ¯Ö. 

9. Define Type 1 grammar. 
 ÁøP 1 C»UPnzøu Áøμ¯Ö. 

10. Give an example for a type 0 grammar. 
 ÁøP 0 C»UPnzvØS GkzxUPõmk u¸P. 

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

11. (a) Draw the parsing tree for the formula. 
           QPQPP   

           QPQPP   GßÓ `zvμzvØS 

£õº][ ©μzøu ÁøμP. 

Or 

 (b) Show that 

         QPRQPQP    
      RP    

  is a tautology. 
          QPRQPQP   

      RP   

   –ø¯ TÔ¯x TÓÀ GÚ {¹¤. 

12. (a) Prove that the relation ‘‘Congruence modulo m ’’ 
over the set of positive integers is an equivalence 
relation. 

   PnzvÀ EÒÍ ªøP •Ê GsPÎÀ, ‘‘J¸[Qø\Ä 

©mk m ’’–ø¯U öPõsh EÓøÁ \©õÚ EÓÄ GÚ {¹¤. 

Or 

 (b) Prove that, in any lattice  ,L  the operations  
  and   are isotone.  

    ,L  GßÓ G¢u ¤ßÚ¼¾®  |hÁiUøPPÒ   ©ØÖ® 

  Gß£Ú Iì÷\õ÷hõß GÚ {¹¤. 
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13. (a) Show that  1, mm  parity check code 
1:  mm BBe  is a group code. 

   
1:  mm BBe  GßÓ  1, mm  £›v ÷\õuøÚ SÔ±k 

S» SÔ±k GÚ {¹¤. 

Or 

 (b) Let myyyx 21  rm
r Bccc 21  then prove that 

0* Hx  iff  bex H  for some mBb . 

   myyyx 21  
rm

r Bccc 21  GÛÀ 0* Hx  Gß£x 

÷uøÁ¯õÚx® ©ØÖ® ÷£õx©õÚx©õP C¸UP 

{£¢uøÚ  bex H , C[S 
mBb  GÚ {¹¤. 

14. (a) Construct a finite automaton M  accepting  baab, . 

    baab, -–øÁ JzxUöPõsk Áøμ¯ÖUP¨£mh 

Bm÷hõ÷©miß M –ø¯ E¸ÁõUS. 

Or 

 (b) Construct a finite automaton accepting all strings 
over  1,0  having odd number of 0's. 

   JØøÓ£øh Gs 0' ø¯  1,0  GßÓ GÀ»õ \μzøu²® 

JzxUöPõsh J¸ Áøμ¯ÖUP¨£mh 

Bm÷hõ÷©hõøÚ E¸ÁõUS. 

15. (a) Define a pharase – structure grammar with an 
example. 

   £õº\À Aø©¨¦ C»UPnzøu GkzxUPõmkhß 

Áøμ¯Ö. 

Or 

 (b) Construct a regular grammar to generate 
 1,,:,, nmlcba nml . 

    1,,:,, nmlcba nml
 –ø¯ C¯USÁuØS JÊ[PõÚ 

C»UPnzøu E¸ÁõUS. 



A–8713 

  

  4

Ws9

 Part C  (3  10 = 30) 
Answer any three of the following questions. 

16. (a) Obtain the principal conjunctive normal form of the 
formula    PQRP   

 (b) Obtain the principal disjunctive normal form of 
    PQQPP   

 (A)    PQRP   GßÓ `zvμzvØS öPõÒøP 

JØÖø© \õuõμn ÁiÁzøuU PõsP. 

 (B)     PQQPP  –US öPõÒøP 

©õÖ£mh \õuõμn ÁiÁzøuU PõsP. 

17. (a) State and prove the ‘cancellation rule’ for 
distributive lattices. 

 (b) Show that a lattice L  is distributive if and only if 
for all cba ,,  in L     cbacba  . 

 (A) £[Rmk ¤ßÚ¾US AizuÀ Âvø¯ GÊv {¹¤. 

 (B) J¸ ¤ßÚÀ L  £[RhõP C¸UP ÷uøÁ¯õÚx® ©ØÖ® 

÷£õx©õÚx©õÚ {£¢uøÚ L –À GÀ»õ cba ,, –US® 

   cbacba   GÚ {¹¤. 

18. Prove that an  nm,  encoding function nm BBe :  can 
detect K  or fewer errors iff its minimum distance is 
atleast 1K . 

  nm,  GßÓ SÔ±mk \õº¦ 
nm BBe : , K  AÀ»x AuØS 

SøÓÁõP ¤øÇPøÍ PshÔ¯ ÷uøÁ¯õÚx® ©ØÖ® 

÷£õx©õÚx©õÚ {£¢uøÚ AuØS Cøh¨£mh yμ® 

SøÓ¢ux 1K  C¸UP ÷Ásk® GÚ {¹¤. 

19. Let L  be the set accepted by an NFA M . Then prove 
that there exists an FAM' which accepts L . 

 L  Gß£x J¸ Pn® GßÖ NFA M –BÀ 

HØÖUöPõÒÍ¨£mhx. L  HØÖUöPõÒÐ®£i FAM'–ø¯ 

Põn•i²® GÚ {¹¤. 

20. Construct a grammar G  for the language 
   1,:  mnabaGL mn .  

    1,:  mnabaGL mn
 GßÓ ö©õÈUS C»UPn® G –ø¯ 

E¸ÁõUSP. 

———————— 
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Elective – FUZZY ALGEBRA 
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Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. When is a fuzzy set normal and when is it subnormal? 

 öuÎÁÖ Pn® G¨÷£õx C¯»õS® ©ØÖ® Ax G¨÷£õx EÒ 

C¯»õS®? 

2. Define strong  Cut .A  

 Á¾ÁõÚ  öÁmk A
– I Áøμ¯Ö. 

3. Define the equilibrium of a fuzzy complement. 

 öuÎÁÖ {μ¨¤°ß \©{ø»ø¯ Áøμ¯Ö. 

4. What is an Arcrimeidan t–norm? 

 BºU«i¯ß t–ö|Ô©® GßÓõÀ GßÚ? 

5. Define a fuzzy number. 

 öuÎÁÖ GsøÚ Áøμ¯Ö. 

Sub. Code 
4BMAE2B 
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6. What is dual triple? 

 C¸© •®©i GßÓõÀ GßÚ? 

7. Define a fuzzy interval. 

 öuÎÁÖ CøhöÁÎø¯ Áøμ¯Ö. 

8. Define fuzzy equivalence relation. 

 öuÎÁÖ \©õÚ öuõhºø£ Áøμ¯Ö. 

9. Define the dominating class. 

 BvUP ÁS¨ø£ Áøμ¯Ö. 

10. Define a fuzzy weak ordering. 

 öuÎÁÖ Á¾ÁØÓ Á›ø\ø¯ Áøμ¯Ö. 

 Part B  (5  5 = 25) 

Answer all questions. 

11. (a) Prove  

  (i) BABA     )(  

  (ii) BABA     )(  

  {ÖÄP 

  (i) BABA     )(  

  (ii) BABA     )(  

Or 

 (b) Prove  

  ][)]([ AfAf    

  {ÖÄP 

  ][)]([ AfAf     
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12. (a) If C is a continuous fuzzy complement, then prove 

that C has unique equilibrium. 

  C Gß£x öuõhºa] öuÎÁÖ {μ¨¤ GÛÀ Auß \©{» 

J¸ø© Eøh¯x GÚ {ÖÄP. 

Or 

 (b) Prove : 

  i ].1,0[,),(),(  babaMinba  

  {ÖÄP : 

  i ].1,0[,),(),(  babaMinba  

13. (a) Explain and Compare real interval with fuzzy 
interval. 

  ö©´ CøhöÁÎ ©ØÖ® öuÎÁÖ CøhöÁÎø¯ 

J¨¤mk ÂÍUSP. 

Or 

 (b) Prove that (Min, Max, C) and (imin, umax, C) are dual 
with respect to fuzzy complement C. 

  öuÎÁÖ {μ¨¤ C I ö£õÖzx (Min, Max, C) ©ØÖ® 

(imin, umax, C) C¸ø© Eøh¯x GÚ {ÖÄP. 

14. (a) Explain Binary fuzzy relation. 

  Dμi öuÎÁÖ öuõhºø£ ÂÍUSP. 

Or 

 (b) If A, B are fuzzy intervals, prove A + B = B + A,  
A.B=B.A.  

  A, B Gß£Ú öuÎÁÖ CøhöÁÎPÒ GÛÀ  

A + B = B + A, A.B=B.A. GÚ {ÖÄP. 

15. (a) Explain fuzzy isomorphism. 

  öuÎÁÖ C¯ö»õ¨¦ø©ø¯  ÂÍUSP. 

Or 

 (b) Explain fuzzy partial ordering. 

  öuÎÁÖ £Sv Á›ø\ø¯ ÂÍUSP. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. State and prove the necessary and sufficient condition for 
a fuzzy set to be convex. 

 öuÎÁÖ Pn® SÂÁõP C¸UP ÷£õx©õÚ ©ØÖ® 

÷uøÁ¯õÚ {£¢uøÚø¯ TÔ {ÖÄP. 

17. State and prove the second characterization theorem of 
fuzzy complement. 

 öuÎÁÖ {μ¨¤PÐUPõÚ CμshõÁx ]Ó¨¤¯À¦ ÷uØÓzøu 

TÔ {ÖÄP. 

18. State and prove the necessary and sufficient condition for 
)(RFA  to be a fuzzy number. 

 )(RFA  öuÎÁÖ GsnõP C¸UP ÷uøÁ¯õÚ ©ØÖ® 

÷£õx©õÚ {£¢uøÚø¯ TÔ {ÖÄP. 

19. If A and B are continuous fuzzy numbers, then prove that  
)](),([minsup)()( yBxAZBA

yxz 
  is also a continuous 

fuzzy number. 

 A, B Gß£Ú öuõhºa] öuÎÁÖ GsPÒ GÛÀ  

)](),([minsup)()( yBxAZBA
yxz 

  J¸ öuõhºa] öuÎÁÖ 

Gs GÚ {ÖÄP. 

20. Explain fuzzy ordering relations. 

 öuÎÁÖ Á›ø\ öuõhº¦PøÍ ÂÍUSP. 

———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. Prove that 







 . 

 







  GÚ {ÖÄP. 

2. Express 8432 23  xxx  as a factorial polynomial. 

 8432 23  xxx  GßÓ \©ß£õmøh Põμo¨ ö£¸UQ°ß 

÷PõøÁ¯õP GÊxP. 

3. If  
2

1
x

xf  , find the first divided differences  ba, . 

  
2

1
x

xf   GÛÀ,  ba, &US •uÀ ÁSzu ÷ÁÖ£õmiß ©v¨¦ 

PõsP. 

Sub. Code 
4BMAE3A 
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4. Write the relation between divided differences and 

forward differences. 

 ÁSzu ÷ÁÖ£õk ©ØÖ® •Ø÷£õUS ÷ÁÖ£õk 

BQ¯ÁØÖUPõÚ öuõhºø£ GÊxP. 

5. What is the error in Simpson’s rule? 

 ]®éß `zvμzvß ¤øÇø¯ GÊxP. 

6. State Trapezoidal rule. 

 mμ¨¤\õ´hÀ Âvø¯ GÊxP. 

7. Solve nn yy 1 . 

 wºUP nn yy 1 . 

8. Solve 02 12   xxx uuu . 

 wºUP 02 12   xxx uuu . 

9. State Taylor’s theorem. 

 öh´»ºì ÷uØÓzøu TÖP. 

10. Write the formula for second order R-K method. 

 R-K ÁøP°À EÒÍ Cμshõ® Á›ø\ `zvμzøu GÊxP. 
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 Part B (5  5 = 25) 

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

11. (a) Prove that : 

  (i) 



4

1
2
1 2

2   

  (ii) If 0,7,3,8,5,1 543210  uuuuuu  

find 0
5u . 

   {ÖÄP  : 

  (i) 



4

1
2
1 2

2   

  (ii) 0,7,3,8,5,1 543210  uuuuuu  

GÛÀ 0
5u &ß ©v¨¦ PõsP. 

Or 

 (b) Find the missing term in the following table : 

x : 0 1 2 3 4 

u(x) : 1 3 9 – 81

   ¤ßÁ¸® AmhÁøn°À Âk£mh EÖ¨ø£U PõsP. 

x : 0 1 2 3 4 

u(x) : 1 3 9 – 81
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12. (a) Find the Newton’s forward interpolation polynomial 
from the following table : 

x : 4 6 8 10

f(x) : 1 3 8 16

  {³mhÛß ÷|º•P CøhUPo¨¦ £À¾Ö¨¦U 

÷PõøÁø¯ ¤ßÁ¸® AmhÁøn°¼¸¢x PõsP. 

x : 4 6 8 10

f(x) : 1 3 8 16
Or 

 (b) From the following table, find  0f  using Langrange’s 
formula : 

x : –1 –2 2 4 

f(x) : –1 –9 11 69

  »õUμõg]°ß `zvμzøu¨ £¯ß£kzv ¤ßÁ¸® 

AmhÁøn¼¸¢x  0f  PõsP. 

x : –1 –2 2 4 

f(x) : –1 –9 11 69

13. (a) Evaluate  

10

0
21 x

dx
 using Simpson’s 

3
1

 rule. 

    

10

0
21 x

dx
 GßÓ öuõøPø¯ ]®éÛß 

3
1

 Âvø¯¨ 

£¯ß£kzv PõsP. 

Or 

 (b) Evaluate  

1

0
1 x

dx
 using Simpson’s 

8
3

 rule, 





 

6
1h . 

    

1

0
1 x

dx
 GßÓ öuõøPø¯ ]®éÛß 

8
3

 Âvø¯¨ 

£¯ß£kzv PõsP 





 

6
1h . 



A–8715 

  

  5

ws2

14. (a) Solve :   nn
nyEE  22144 2 . 

   wºUP :   nn
nyEE  22144 2

. 

Or 

 (b) Solve : nn
nnn yyy 2523 12   . 

   wºUP : 
nn

nnn yyy 2523 12   . 

15. (a) Find  1.0y  and  2.0y  given 2xyy
dx
dy

 , 

  10 y  by Taylor’s series method. 

   
2xyy

dx
dy

  ;   10 y  GÛÀ, öh´»º •øÓø¯ 

£¯ß£kzv  1.0y  ©ØÖ®  2.0y  ©v¨¦ PõsP. 

Or 

 (b) Discuss the Euler’s method for solving differential 
equations. 

   ÁøPUöPÊ \©ß£õkPøÍ wº¨£uØPõÚ B´»›ß 

•øÓø¯ ÂÁ›. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Prove the following: 

 (a) 6787
2 2 yyyy  ; 

 (b) 3454
2 2 yyyy  ; 

 (c) 2/nnn E  

 (d) 





12
2 . 
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 ¤ßÁ¸ÁÚÁØøÓ {ÖÄP: 

 (A) 6787
2 2 yyyy  ; 

 (B) 3454
2 2 yyyy  ; 

 (C) 2/nnn E  

 (D) 





12
2 . 

17. Use stirling formula to find tan 16° given that 

  0 5 10 15 20 25 30 

tan  0 0.0875 0.1763 0.2679 0.3640 0.4663 0.5774

 ¤ßÁ¸® AmhÁøn°¼¸¢x, tan16° ©v¨ø£ 

ìi›¼[êß `zvμzøu £¯ß£kzv PõsP. 

  0 5 10 15 20 25 30 

tan  0 0.0875 0.1763 0.2679 0.3640 0.4663 0.5774

18. Find the maximum value of y  from the following table.  

x : 0 1 2 3 4 5 

y : 0 0.025 0 2.25 16 56.25

 ¤ßÁ¸® AmhÁøn ©v¨¦PøÍ¨ £¯ß£kzv y &ß 

«¨ö£¸ ©v¨ø£U PõsP. 

x : 0 1 2 3 4 5 

y : 0 0.025 0 2.25 16 56.25
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19. (a) Sum the series to n  terms of 
......5.4.34.3.23.2.1   

 (b) Form the Fibonacci difference equation and solve it. 

 (A) ......5.4.34.3.23.2.1   GßÓ öuõh›À  

n & EÖ¨¦PÎß TkuÀ PõsP. 

 (B) ¤ö£õÚõUQ ÷ÁÖ£õmk \©ß£õmøh Aø©zx ©ØÖ® 

AuøÚ wºUP. 

20. Use Runge-Kutta method of the fourth order to find 

 1.0y , given that 
yxdx

dy



1

, 1)0( y . 

 |õßPõÁx Á›ø\ R-K ÁøP°øÚ £¯ß£kzv, 
yxdx

dy



1

 ; 

1)0( y  GÛÀ,  1.0y &ß ©v¨¦ PõsP. 

 

 

 
———————— 


