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B.Sc. DEGREE EXAMINATION, NOVEMBER 2021  

First Semester 

Mathematics  

CALCULUS 

(CBCS – 2017 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all the questions. 

1. Find the nth derivative of axex3 . 

 axex3  –ß n BÁx ÁøP±k PõsP. 

2. State Leibnitz formula. 

 ¼¤Ûmêß `zvμzøuU TÖP. 

3. Write the formula for radius of curvature in polar 

coordinates. 

 ÷£õ»õº B¯öuõø»PÎÀ ÁøÍÄ BμzvØPõÚ `zvμzøu 

GÊxP. 

4. Define : Asymptote. 

 Áøμ¯Ö : P¢uÈz öuõk÷Põk. 

5. State any two properties of definite integral. 

 Áøμ¯Özu öuõøP±miß H÷uÝ® C¸ £s¦PøÍ GÊxP. 
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6. Write Bernoulli’s formula. 

 Lö£ºöÚõÆ¼°ß `zvμzøu GÊxP. 

7. Evaluate :  
a b

dxdyxy
0 0

3 . 

 ©v¨¤kP :  
a b

dxdyxy
0 0

3
. 

8. Define : Jacobian. 

 Áøμ¯Ö : ÷áU÷Põ¤¯ß. 

9. Define : Beta function. 

 Áøμ¯Ö : ¥mhõ \õº¦. 

10. Prove : 







2
1

. 

 {ÖÄP : 







2
1

. 

 Part B  (5  5 = 25) 

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

11. (a) Find the radius of curvature to the curve 

549 22  xy  at (1, 1). 

  ÁøÍÁøμ 549 22  xy –ØS (1, 1) –À ÁøÍÄ Bμ® 

PõsP. 

Or 
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 (b) Find the evolute of the parabola axy 42  . 

  £μÁøÍ¯® axy 42  –ß A»ºÁøμ PõsP. 

12. (a) Show that the radius of curvature at any point of 

the catenary 







c
x

cy cosh  is 
c
y2

. 

  







c
x

cy cosh  GßÓ \[Q¼¯zvØS H÷uÝ® J¸ 

¦ÒÎ°À ÁøÍÄ Bμ® 
c
y2

 GÚU PõmkP. 

Or 

 (b) Find the asymptotes of the curve 
1
1

2

2





t
t

x , 

1

2




t
t

y . 

  
1
1

2

2





t
t

x , 
1

2




t
t

y  GßÓ ÁøÍÁøμ°ß P¢uÈz 

öuõk÷PõkPøÍU PõsP. 

13. (a) Prove :  


2

0
4cossin

sin



xx

x
. 

  {ÖÄP :  


2

0
4cossin

sin



xx

x
. 

Or 



F–5941 

  

  4

 (b) Evaluate :  dxxx 2sin4 . 

  ©v¨¤kP :  dxxx 2sin4
. 

14. (a) Evaluate 
D

dydxyx 22  where D is the circular  

disc 122  yx . 

  
D

dydxyx 22
–I ©v¨¤kP CvÀ D Gß£x 122  yx  

GßÓ Ámhz umk.  

Or 

 (b) Evaluate :     
1

0

2

0

3

0

222 dzdydxzyx . 

  ©v¨¤kP :     
1

0

2

0

3

0

222 dzdydxzyx . 

15. (a) Prove : 
 

 
0

1

1

0
24

68








x

xx
. 

  {ÖÄP : 
 

 
0

1

1

0
24

68








x

xx
. 

Or 

 (b) Prove :  





 


2

0
2

1
,

2
1

2
1

cossin



 nm
dxxx nm . 

   {ÖÄP :  





 


2

0
2

1
,

2
1

2
1

cossin



 nm
dxxx nm

. 



F–5941 

  

  5

 Part C  (3  10 = 30) 

Answer any three questions. 

16. If  xmy 1sincos   prove that       12
2 121 nn xynyx    

        022  nynm . 

  xmy 1sincos   GÛÀ       12
2 121 nn xynyx  

  022  nynm  GÚ {ÖÄP. 

17. Find all the asymptotes of the curve 06 223  yxyx . 

 06 223  yxyx  GßÓ ÁøÍÁøμ°ß AøÚzx P¢uÈz 

öuõk÷PõkPøÍU PõsP. 

18. (a) Derive the reduction formula for  dxaxxn cos . 

 (b) Find the formula for 
2

0

sin



dxxn . 

 (A)  dxaxxn cos  ß SøÓzuÀ Áõ´¨£õmøhz u¸Â. 

 (B) 
2

0

sin



dxxn
 ß `zvμzøuU PõsP. 
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19. By changing order of integration evaluate 

Á›ø\ ©õØÔz öuõøP°mk ©v¨¦ PõsP 

  



3

0

4

1

y

dydxyx  

20. Prove :      
 nm

nm
nm




, . 

 {ÖÄP :      
 nm

nm
nm




, . 

 _____________ 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2021 

First Semester 

Mathematics 

ALGEBRA AND TRIGONOMETRY  

(CBCS – 2017 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. State Binomial theorem.  

 D¸Ö¨¦z ÷uØÓzøu TÖP.  

2. Prove that : ....
4
1

3
1

2
1

12log   

 {ÖÄP : ....
4
1

3
1

2
1

12log   

3. If  ,,,  are the roots of 0234  srxqxpxx  find 

the value of  










.  

  ,,,  Gß£Ú 0234  srxqxpxx  &ß ‰»[PÒ 

GÛÀ  










&ß ©v¨¦ PõsP.  
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4. State Newton’s theorem.  

 {³mhÛß ÷uØÓzøu GÊxP.  

5. Define a triple root.  

 J¸ •®©i ‰»zøu Áøμ¯Ö.  

6. State Rolle’s theorem.  

 ÷μõ¼ß ÷uØÓzøu GÊxP.  

7. Find all the values of 4/1)1( .  

 4/1)1( &ß AøÚzx ©v¨¦PøÍ²® PõsP.  

8. Expand sin  interms of  .  

 sin &øÁ  &Âß EÖ¨¦PÍõP Â›zx GÊxP. 

9. Prove that : 1sinhcosh 22  xx .  

 {ÖÄP : 1sinhcosh 22  xx . 

10. Prove that : 2
)14(





ni ei .  

 {ÖÄP : 2
)14(





ni ei . 
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 Part B  (5  5 = 25) 

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

11. (a) Sum the series ....
30.24.18

11.7.3
24.18
7.3

18
3

 to  . 

  ....
30.24.18

11.7.3
24.18
7.3

18
3

  &öuõh›ß TkuÀ PõsP.  

Or 

 (b) Prove that : 
2
1

....
!3

)2(log
!2

)2(log
2log

32

 . 

  {ÖÄP : 
2
1

....
!3

)2(log
!2

)2(log
2log

32

 . 

12. (a) Solve the equation 01823244 23  xxx , given 

that the roots are in arithmetic progression.  

  01823244 23  xxx  &ß ‰»[PÒ Tmk 

Â¸zv°À C¸USö©ÛÀ A¢u \©ß£õmøhz 

wºUPÄ®.  

Or 

 (b) Increase the roots of the equation  

  021573 234  xxxx  by 7.  

  021573 234  xxxx  GßÓ \©ß£õmiß 

‰»[PøÍ 7&BÀ AvP›UP.  
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13. (a) Prove that the equation 0233  rqxx  has a 

double root if 23 rq  .  

  
23 rq   GÛÀ 0233  rqxx  GßÓ \©ß£õmiØS 

Cμmøh ‰»® Esk GÚ {ÖÄP . 

Or 

 (b) Find the root of the equation 0133  xx  which 

lies between 1 and 2 by Newton’s method.  

  1 ©ØÖ® 2&ØS Cøh°À 0133  xx  GßÓ 

\©ß£õmiß ‰»zøu {³mhß •øÓ°À PõsP.  

14. (a) Solve completely 084 36  xx .  

  084 36  xx &I •Êø©¯õP wºUP.  

Or 

 (b) Find approximately the value of   in radians if 

864
863sin





.  

  
864
863sin





 GÛÀ  &ß ©v¨ø£ ÷μi¯Ûß 

÷uõμõ¯©õPU PõsP.  
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15. (a) Prove that : xx
x
x

2sinh2cosh
tanh1
tanh1





.  

  {ÖÄP : xx
x
x

2sinh2cosh
tanh1
tanh1





. 

Or 

 (b) If ibai iba   prove that bneba )14(22  . 

  ibai iba   GÛÀ 
bneba )14(22   GÚ {ÖÄP.  

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Prove that :  

 ...
)1(4.3

1
)1(3.2

1
)1(2

1
1

1
1log 32 















 

nnnn

n

 

 {ÖÄP : 

 ...
)1(4.3

1
)1(3.2

1
)1(2

1
1

1
1log 32 















 

nnnn

n

 

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

 wºUP : 06113335116 2345  xxxxx . 

18. Find the positive root of 033  xx  correct to two 
decimal places by Horner’s method.  

 033  xx  GßÓ \©ß£õmiß ªøP ‰»zøu Cμsk 

u\©[PÐUS íõºÚ›ß •øÓ°À PõsP.  

19. Expand  35 sincos  in a series of sines of multiples of  . 

  35 sincos  &øÁ ø\ßPÎß  &Âß ©h[QÀ Â›UP.  
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20. If  sincos)(tan ii  , prove that 
42
 

n
 and 







 

24
tanlog

2
1  .  

  sincos)(tan ii   GÛÀ, 
42
 

n
 ©ØÖ® 







 

24
tanlog

2
1   GÚ {ÖÄP.  

———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2021 

Second Semester 

Mathematics 

ANALYTICAL GEOMETRY OF 3D AND VECTOR 
CALCULUS  

(CBCS – 2017 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Define direction cosines of a line. 

 ÷Põmiß vø\UöPõø\ßPøÍ Áøμ¯Ö. 

2. What are the different forms of equation of a straight line 
in space? 

 öÁÎ°À ÷|º÷Põmiß öÁÆ÷ÁÖ \©ß£õkPÒ GßÚ? 

3. Define skew lines. 

 ÷Põmh ÷PõkPøÍ Áøμ¯Ö.  

4. What is the definition of tangent line of the surface? 

 £μ¨¤ß öuõk÷Põmiß Áøμ¯øÓ GßÚ? 

5. What is the definition of cone? 

 T®¤ß Áøμ¯øÓ GßÚ? 

Sub. Code 
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6. What is the definition of cylinder? 

 E¸øÍ°ß Áøμ¯øÓ GßÚ? 

7. Define dot product of two vectors. 

 öÁUhºPÎß ¦ÒÎ ö£¸UPø» Áøμ¯Ö.  

8. What is the solenoidal condition in vectors? 

 öÁUhºPÎß £õ´ÁØÓ {£¢uøÚ GßÚ? 

9. Define the line integral of f over C. 

 C &ß «x f &ß ÷PõmkzöuõøP Áøμ¯Ö.  

10. State Gauss divergence theorem. 

 Põêß £õ´Ä ÷uØÓzøu TÖ. 

 Part B  (5  5 = 25) 

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

11. (a) Find the equation of the plane through (2, 3, –4) and 
(1, –1, 3) and parallel to the x -axis.  

  (2, 3, –4) ©ØÖ® (1, –1, 3) &ß ÁÈ¯õP ö\À¾® ©ØÖ® 

x &Aa_US Cøn¯õÚ uÍzvß \©ß£õk PõsP.  

Or 

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

  ÷Põmiß \©ß£õkPøÍ \©a^º ÁiÂÀ PõsP. 

  75  zyx ; 01352  zyx  
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12. (a) Show that the lines 
2

5
2

4
1

2 





 zyx
 and 

2
7

23
8

2
5 





 zyx

 are coplanar and find the 

equation of the plane containing them.  

  
2

5
2

4
1

2 





 zyx
 ©ØÖ® 

2
7

23
8

2
5 





 zyx

 

Gß£Ú J¸uÍ ÷PõkPÒ GÚ PõmkP. ÷©¾® AøÁ 

Eøh¯ uÍzøu PõsP.  

Or 

 (b) Find the equation of the sphere passing through the 

points (0, 0, 0), (1, 0, 0), (0, 1, 0), (0, 0, 1).  

  (0, 0, 0), (1, 0, 0), (0, 1, 0), (0, 0, 1) ÁÈ¯õP ö\À¾® 

÷PõÍzvß \©ß£õmøh PõsP.  

13. (a) Find the equation of the right circular cone with 

vertex at )4,1,2(   the line 
1
4

2
1

1
2








 zyx

 as 

the axis and semi vertical angle 








6

4
cos 1 .  

  Aøμ ÷|º÷Põn® 








6

4
cos 1

, Aa_ 
1
4

2
1

1
2








 zyx

 

©ØÖ® •øÚ )4,1,2(   öPõsh ÷|ºÁmh T®ø£ 

PõsP.  

Or 
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 (b) Find the equation of the cylinder whose generators 

are parallel to the line 
312
zyx

  and whose guiding 

curves is the ellipse 12 22  yx  and 0z .  

  ÁÈPõmk® }Ò Ámh® 12 22  yx  ©ØÖ® 0z  

öPõsh E¸øÍ°ß \©ß£õmøh PõsP. Auß 

E¸ÁõUQPÒ ÷Põk 
312
zyx

 US Cøn¯õÚx.  

14. (a) Find the unit normal to the surface 133  zxyzx  

at )1,1,1( .  

  £μ¨¦ 133  zxyzx &ß ö\[Szx A»øP )1,1,1( À 

PõsP.  

Or 

 (b) Prove that nn rnrrdiv )3()( 


. Deduce that rrn   is 

solenoidal iff 3n .  

  
nn rnrrdiv )3()( 


 GÚ {ÖÄP .÷©¾® rrn 

 

£õ´ÁØÓx 3 n  Gß£øu u¸Â.  

15. (a) Find the work done by the force 

kxjzixyF


1053   along the curve C , 12  tx , 
22ty  , 3tz   from 1t  to 2t .  

  C  GÝ® ÂøÍÄ 12  tx , 
22ty  , 

3tz   GÛÀ Âø\ 

ö\´u ÷Áø»ø¯ kxjzixyF


1053   US 1t  

•uÀ 2t US PõsP.  

Or 



F–5943 

  

  5

 (b) Evaluate  
c

x dzdyydxe )2(  by using theorem 

where C  is the curve 422  yx , 2z .  

   
c

x dzdyydxe )2(  ©v¨¦ PõsP. C[S C  Gß£x 

422  yx , 2z  GÝ® ÂøÍÄ.  

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Prove that 
3
8

sinsinsinsin 2222    where the 

line makes an angles  ,,,  with the four diagonals of 

a cube.  

 
3
8

sinsinsinsin 2222    GÚ PõmkP C[S 

 ,,,  Gß£Ú ÷PõmkUS® ‰ø»ÂmhzxUS® 

Cøh°»õÚ ÷Põn®.  

17. A sphere touches the plane 0722  zyx  at 

)1,1,3(   and passes through )3,1,1(  . Find its 

equation.  

 )3,1,1(   ÁÈ¯õP ö\À¾® ©ØÖ® uÍ® 0722  zyx  

øÁ )1,1,3(  À öuõk® ÷PõÍzvß \©ß£õk PõsP.  

18. Derive the equation of the cylinder.  

 E¸øÍ°ß \©ß£õmøh u¸Â.  
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19. Find the angle between the surface 29222  zyx  and 

047864222  zyxzyx  at )2,34(  .  

 £μ¨¦PÒ 29222  zyx  ©ØÖ® 

 047864222  zyxzyx  Cøh°»õÚ ÷Põnzøu 

)2,34(   À PõsP.  

20. Verify stokes theorem for jxyiyxf


2)( 22   in the 
rectangular region 0x , byaxy  ,,0 .  

 jxyiyxf


2)( 22  US ö\ÆÁP® 0x , byaxy  ,,0  

&CÀ ì÷hõUì ÷uØÓzøu \›£õº.  

———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2021 

Second Semester 

Mathematics 

SEQUENCES AND SERIES 

(CBCS – 2017 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Define Monotonic sequence. 

 J¸÷£õUS öuõhøμ Áøμ¯Ö. 

2. Define the limit of sequence with example. 

 öuõh›ß GÀø»ø¯ GkzxUPõmkhß Áøμ¯Ö. 

3. Define subsequence with example. 

 Emöuõhøμ GkzxUPõmkhß Áøμ¯Ö. 

4. Define limit point of the sequence )( na . 

 öuõhº )( na &ß GÀø» ¦ÒÎø¯ Áøμ¯Ö. 

Sub. Code 
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5. Test the convergence of the series  nn
n !

. 

  nn
n !

&ß JÊ[Suø» ÷\õvUPÄ®. 

6. State Cauchy’s integral test. 

 Põæ°ß öuõøP ÷\õuøÚø¯ TÖ. 

7. Define alternating series. 

 JßÖÂmh Á›ø\ø¯ Áøμ¯Ö. 

8. State Abel’s test. 

 H£¼ß ÷\õuøÚø¯ TÖ. 

9. Prove that S
4
3

...
5
1

3
1

1 22  , if ...
3
1

2
1

1 22 S  

 ...
3
1

2
1

1 22 S  GÛÀ S
4
3

...
5
1

3
1

1 22  , 

10. Give an example of Cauchy product. 

 Põæ ö£¸UPø» GkzxUPõmk u¸P. 

 Part B  (5  5 = 25) 

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

11. (a) Prove that any sequence )( na  diverging to   is 

bounded below but not bounded above. 

  G¢u J¸  US Â›²® öuõhº )( na &® ÷©À 

Áμ®¦øh¯x AÀ» BÚõÀ RÌ Áμ®¦øh¯x GÚ 

{ÖÄP. 

Or 
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 (b) If aan )(  and bbn )(  prove that abba nn )( . 

  aan )(  ©ØÖ® bbn )(  GÛÀ abba nn )(  GÚ 

{ÖÄP. 

12. (a) Show that e
n

n

n







 



1
1lim . 

  e
n

n

n







 



1
1lim  GÚ PõmkP. 

Or 

 (b) Prove that any Cauchy sequence is a bounded 

sequence. 

  G¢u J¸ Põæ öuõh¸® Áμ®¦ öuõhμõS® GÚ {ÖÄP. 

13. (a) Test the convergence of the series  n

n

n
n !2

 by 

D’Alembert’s ratio test. 

   n

n

n
n !2

&ß J¸[Suø» i’A»®£ºmì ÂQu 

÷\õuøÚø¯ öPõsk ÷\õvUP. 

Or 
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 (b) Discuss the convergence of the series  )(log
1

nn
 

using Cauchy’s test. 

  Põæ°ß ÷\õuøÚø¯ öPõsk  )(log
1

nn
&ß 

J¸[Suø» ÂÁõv. 

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

  ¼¤Ûmêß ÷\õuøÚø¯ TÔ {ÖÄ. 

Or 

 (b) Discuss the convergence of the series 

 





 

n
1

...
2
1

1
n
n )(sin 

.  

  öuõhº  





 

n
1

...
2
1

1
n
n )(sin 

&ß J¸[Suø» 

ÂÁõv. 

15. (a) If the series  na  and  nb  converge to the sums 

a  and b  respectively and if both the series converge 

absolutely, prove that Cauchy product  nC  

converges absolutely and has the sum ab . 

  öuõhºPÒ  na  ©ØÖ®  nb  BÚx a , b US uÛzx 

J¸[S® GÛÀ Auß Põæ ö£¸UPÀ  nC ® ab US 

uÛzx J¸[S® GÚ {ÖÄP. 

Or 
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 (b) Prove that the sum of an absolutely convergent 

series is unaltered by any rearrangement of its 

terms.  

  EÖ¨¦PøÍ ©õØÔ Aø©¨£uõÀ uÛzu J¸[S® 

Á›ø\°ß TkuÀ ©õÓõx GÚ {ÖÄP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. If aan   and 0na  for all n . Prove that 
aan

11









. 

  aan   ©ØÖ® 0na n  GÛÀ 
aan

11









 GÚ {ÖÄP. 

17. Show that 0
log

lim 







 pn n
n

, if 0p . 

 0
log

lim 







 pn n
n

, 0p  GÛÀ GÚ PõmkP. 

18. Test the convergence by Gauss test. 

 
!2)1(

)1()1(
1











x ...2 x  

 Põêß ÷\õuøÚ öPõsk J¸ £[Suø» ÷\õvUP 

!2)1(
)1()1(

1











x ...2 x  
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19. Show that the series converges for all values of 

 n
nsin

 

   &ß GÀ»õ ©v¨¦PÐUS® öuõhº J¸[S® GÚ PõmkP. 

 n
nsin

 

20. State and prove Merten’s theorem. 

 ö©ºmhÛß ÷uØÓzøu TÔ {ÖÄP. 

———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. Define symmetric Group of degree n . 

 n  Á›ø\ \©a^º S»zøu Áøμ¯Ö. 

2. Show that ),( z  is a group. 

 ),( z  J¸ S»® GÚ PõmkP. 

3. Define cyclic subgroup. 

 \UPμUS»®– Áøμ¯Ö. 

4. Define order of an element. 

 EÖ¨¤ß Á›ø\ Gsøn Áøμ¯Ö. 

Sub. Code 
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5. Define quotient group of G modulo N. 

 G ©mk N DÄUS»zøu Áøμ¯Ö. 

6. Define homomorphism. 

 ö\¯À©õ¸ ÷Põºzuø» Áøμ¯Ö. 

7. Define Ring. 

 ÁøÍ¯zøu Áøμ¯Ö. 

8. What is an integral domain? 

 Gs Aμ[P® GßÓõÀ GßÚ? 

9. Give an example of prime ideal. 

 £Põ ^º ÁøÍ¯zxUS J¸ GkzxUPõmk u¸P. 

10. Define Euclidean domain. 

 ³UÎi¯ß Aμ[P® – Áøμ¯Ö. 

 Part B  (5  5 = 25) 

Answer all questions. 

11. (a) Prove that the set of all 2  2 non singular matrices 









dc
ba

 where a, b, c, d R  is a group under matrix 

multiplication. 

  







dc
ba

 , a, b, c, d R  GÝ® 2  2 J¸ø© AoPÎß 

Pn® Ao ö£¸UPø» ö£õÖzx S»® GÚ {ÖÄP. 

Or 
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 (b) Prove that nA  is a group containing 
2
!n
 

permutations. 

  nA  Gß£x 
2
!n

 Á›ø\©õØÓ[PøÍ öPõsh S»® GÚ 

{ÖÄP. 

12. (a) Prove that a subgroup of cyclic group is cyclic. 

  \UPμ S»zvß EmS»•® \UPμUS»® GÚ PõmkP. 

Or 

 (b) Prove that any two left cosets of H  are either 

identical or disjoint where H  is a subgroup. 

  G¢u C¸ H &ß Chx xønUPn[PÐ® \©©õP 

C¸US® AÀ»x ö£õx EÖ¨£ØÓx GÚ {ÖÄP. C[S 

H  Gß£x EmS»®. 

13. (a) Prove that HN  is a subgroup of G  where H  is a 

subgroup of G  and N  is a normal subgroup of G . 

  H  Gß£x G &°ß EmS»® ©ØÖ® N  Gß£x  G &°ß 

÷|ºø© EmS»® GÛÀ HN  J¸ EmS»® GÚ {ÖÄP. 

Or 

 (b) Prove that any finite cyclic group of order n  is 

isomorphic to ),( nz . 

  Á›ø\ n I öPõsh G¢u •iÄÒÍ Pn•® ),( nz ® 

C¯À©õÖuø» GÚ {ÖÄP. 
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14. (a) Prove that any field F is an integral domain. 

  G¢u J¸ PÍ® F&® J¸ Gs Aμ[P® BS® GÚ {ÖÄP. 

Or 

 (b) Prove that the only ideals of F  are }0{  and F  

where F is any field. 

  F  J¸ PÍ® GÛÀ F &ß J÷μ ^ºÁøÍ¯® }0{  ©ØÖ® 

F  GÚ {ÖÄP. 

15. (a) Prove that P  is a prime ideal if PR /  is an integral 

domain. 

  P  Gß£x £Põ ^ºÁøÍ²®   PR /  J¸ Gs Aμ[P® 

GÚ {ÖÄP. 

Of 

 (b) Prove that ‘a’ is a unit in R iff )()( cdad   where c  

is a nonzero element of an Euclidean domain R. 

  a BÚx R&ß A»S  )()( cdad  , c   Gß£x ³UÎm 

Aμ[P® R&ß §ä¯©ØÓ E¸¨¦ GÚ {ÖÄP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Prove that any permutation can be expressed as a 

product of disjoint cycles. 

 G¢u J¸ Á›ø\©õØÓzøu²® ö£õx EÖ¨£ØÓ Ámh[PÎß 

ö£¸UP»õP GÊu»õ® GÚ {ÖÄP. 
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17. State and Prove Lagrange’s theorem. 

 »Uμõßâß ÷uØÓzøu TÔ {ÖÄP. 

18. State and Prove Fundamental theorem of 

Homomorphism in groups. 

 S»[PÎß ö\¯À©õ¸ ÷Põºzu¼ß Ai¨£øh ÷uØÓzøu TÔ 

{ÖÄP. 

19. Show that an ideal M of R is maximal if MR /  is a field 

where R is a commutative ring with identity. 

 R&ß ^ºÁøÍ¯® M  «¨ö£¸ ÁøÍ¯®  MR /  J¸ PÍ®,  

R J¸ \©Û EÖ¨ø£ Eøh¯ £›©õØÖ ÁøÍ¯® GÚ {ÖÄP. 

20. Let R and R  be rings and GGf :  be an isomorphism 

prove that 

 (a) R is commutative R  is commutative 

 (b) R is ring with identity R  is a ring with identity 

 (c) R is an integral domain R  is an integral domain 

 (d) R is a field R  is a field. 
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 R ©ØÖ® R  ÁøÍ¯[PÒ, GGf :  C¯À©õ¸ ÷PõºzuÀ 

GÛÀ ¤ßÁ¸ÁÚÁØøÓ {ÖÄP 

 (A) R £›©õØÖ ÁøÍ¯® R  &® £›©õØÖ ÁøÍ¯® 

 (B) R \©Û EÖ¨ø£ Eøh¯ ÁøÍ¯® R &® \©Û 

EÖ¨ø£ Eøh¯ £›©õØÖ ÁøÍ¯® 

 (C) R J¸ Gs Aμ[P® R  &® Gs Aμ[P®. 

 (D) R J¸ PÍ® R  &® PÍ®. 

  

————— 
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 Part A  (10  2 = 20) 

Answer all the questions. 

1. Solve : 022  xpyxp . 

 wºUP : 022  xpyxp . 

2. Find the particular integrals of   xx eeyD 422 4  . 

   xx eeyD 422 4   ß ]Ó¨¦z öuõøPPøÍU PõsP. 

3. Find the C.F of  xy
dx
dy

x
dx

yd
x logsin532

2
2  . 

  xy
dx
dy

x
dx

yd
x logsin532

2
2  –ß {μ¨¦a \õºø£U PõsP. 

4. Solve : 22 y
dz

xz
dy

zy
xdx

 . 

 wºUP : 22 y
dz

xz
dy

zy
xdx

 . 

Sub. Code 
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5. Solve :   0344 2
12  yxxyy . 

 wºUP :   0344 2
12  yxxyy . 

6. Write the condition of integrability of 
0 RdzQdyPdx . 

 0 RdzQdyPdx  ØPõÚ öuõøP±miß {£¢uøÚø¯ 

GÊxP. 

7. Define : singular integral. 

 Áøμ¯Ö : uÛz öuõøP±k. 

8. Solve : pqqypxz  . 

 wºUP : pqqypxz  . 

9. What is a trajectory? 

 GÔÄÁøμ GßÓõÀ GßÚ? 

10. Find the orthogonal trajectory of 222 Qyx  . 

 222 Qyx  –ß ö\[Szx GÔÄ Áøμø¯U PõsP. 

 Part B  (5  5 = 25) 

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

11. (a) Write the rules for finding integrating factors. 

  öuõøP±mkU PõμoPÒ Põq® ÂvPøÍ GÊxP. 

Or 

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

  wºUP :   0623 222  xyyxpxyp . 

12. (a) Solve : xey
dx
dy

x
dx

yd
x  242

2
2 . 

  wºUP : 
xey

dx
dy

x
dx

yd
x  242

2
2

. 

Or 
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 (b) Solve : 
xz
dz

xy
dy

zy
dx


 22 . 

  wºUP : 
xz
dz

xy
dy

zy
dx


 22 . 

13. (a) Solve the equation by reduction to normal form. 

  C¯À ÁiÁzvØS SøÓ¢u \©ß£õmøhz wºUP. 

    xeyxx
dx
dy

xx
dx

yd
x 3

2

2
2 433232   

Or 

 (b) Solve   021 12
2  yxyyx  by changing the 

independent variable. 

  \õº£ØÓ ©õÔø¯ ©õØÔ   021 12
2  yxyyx –I 

wºUP. 

14. (a) Eliminate a and b from  

  (i)   byaxz  22  

  (ii) 1222  zbyax . 

  (i)   byaxz  22  ©ØÖ® 

  (ii) 1222  zbyax   CÁØÔ¼¸¢x a ©ØÖ® b I 

}USP. 

Or 

 (b) Solve :   22222 yxqpz  . 

  wºUP :   22222 yxqpz  . 
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15. (a) Inside the earth, the force of gravity is proportional 
to the distance from the centre. If a hole be drilled 
from pole to pole and a stone is dropped in the hole, 
with what velocity will it reach the centre? 

§ªUSÒ, Auß ¦Â Dº¨¦ Âø\ ø©¯zv¼¸¢x 

yμzvß ÂQuzvÀ EÒÍx. J¸ £ÒÍ® 

x¸Ázv¼¸¢x x¸Á® Áøμ ÷uõsh¨£mk, J¸ PÀ 

A¨£ÒÍzvÀ ÷£õh¨£mhõÀ, Ax G¢uz vø\ 

÷ÁPzvÀ ø©¯zøu Aøh²®? 

Or 

 (b) Explain the tautochronous property of the cycloid.  

   E¸ÒÁøÍ°ß hõm÷hõ LU÷μõÚì £sø£ ÂÁ›. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Solve :     22 sin23 xxyDD  .  

 wºUP :     22 sin23 xxyDD  . 

17. Solve :  

 (a) teyx
dt
dy

dt
dx

 2   (b) 2135 tyx
dt
dy

 . 

 wºUP : (A) 
teyx

dt
dy

dt
dx

 2  (B) 
2135 tyx

dt
dy

 .  

  

18. Verify the condition for integrability and solve  

 öuõøP±miØPõÚ {£¢uøÚø¯ \› £õºzxz wºUP. 

   026)2295( 24223  dzxzdyxyxxdxzyxyyx  

19. Solve using Charpits method : 

 \õº¤mì •øÓø¯¨ £¯ß£kzvz wºUP. 

0232  zyqyypqxp  

20. Discuss the solution of Brachisto – Chrone problem. 

 L¨μõ]ìm÷hõU÷μõß PnUQß wºøÁ ÂÁõv. 

 ______________ 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. Prove that :   22cos
as

s
atL


 . 

 PõsP :   22cos
as

s
atL


 . 

2. Find :  tetL 32  . 

 Põs :  tetL 32 
. 

3. Find : 











22
1

ks
s

L . 

 {ÖÄP : 











22
1

ks
s

L . 
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4. Find :  









 22

1
1

assL . 

 PõsP : 
 










 22

1
1

assL . 

5. Write the conditions for convergence of the Fourier 
expansion of )(xf . 

 )(xf &ß §›¯º Â›zuÀ J¸[SÁuØPõÚ {£¢uøÚø¯ 

GÊxP. 

6. Prove that 



a

a

dxxf 2)(  
a

dxxf
0

)(  if )(xf  is an even 

function. 

 )(xf  Gß£x Cμmøha \õº¦ GÛÀ 



a

a

dxxf 2)( 
a

dxxf
0

)(  GÚ 

{ÖÄP. 

7. State Fourier integral theorem. 

 §›¯º öuõøP ÷uØÓzøu GÊxP. 

8. Prove that :    asfxfeF iax )(  where  )()( xfFsF  . 

  )()( xfFsF   GÛÀ    asfxfeF iax )(  GÚ {ÖÄP. 

9. Find :  bateZ  . 

 PõsP :  bateZ 
. 

10. Find :  2nZ . 

 PõsP :  2nZ . 
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 Part B  (5  5 = 25) 

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

11. (a) Find :  tL 2sin2 . 

  PõsP :  tL 2sin2
 . 

Or 

 (b) Evaluate : 
  

0

2

dt
t
ee tt

. 

  ©v¨¦ PõsP : 
  

0

2

dt
t
ee tt

. 

12. (a) Find :   











222

1

aS

S
L . 

  PõsP :   











222

1

aS

S
L . 

Or 

 (b) Solve the equation 02

2

 y
dt
dy

t
dt

yd
 if 0)0( y  and 

1)0(' y . 

  0)0( y  ©ØÖ® 1)0(' y  GÛÀ 02

2

 y
dt
dy

t
dt

yd
 GÝ® 

\©ß£õmøh wºUPÄ®. 
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13. (a) If 











xx
xx

xf
0,

0,
)(  expand )(xf  as Fourier 

series in the interval   to  . 

  











xx
xx

xf
0,

0,
)(  GÛÀ  to   GÝ® 

CøhöÁÎ°À )(xf &I §›¯º öuõhμõP Â›zx GÊxP. 

Or 

 (b) Find a sine series for cxf )(  in the range 0  to  . 

  0  to   GßÓ CøhöÁÎ°À cxf )( &ØS ø\ß öuõhº 

PõsP. 

14. (a) State and prove convolution theorem. 

  Emö£¸UPÀ ÷uØÓzøu GÊv {ÖÄP. 

Or 

 (b) Prove that :  
ds

dF
xfxF s

c )( . 

  {ÖÄP :  
ds

dF
xfxF s

c )(  

15. (a) Prove that : 0,1,
1

log
1
















 nz

z
z

n
Z . 

  {ÖÄP : 0,1,
1

log
1
















 nz

z
z

n
Z . 

Or 

 (b) Find :   










bzaz
Z

Z
2

1 . 

  PõsP :   










bzaz
Z

Z
2

1
. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. (a) Find : 







t
at

L
sin

. 

 (b) Evaluate : 




0

3 cos dttte t . 

 (A) PõsP : 







t
at

L
sin

. 

 (B) ©v¨¦PõsP : 




0

3 cos dttte t
. 

17. Solve the equation ty
dt
dy

dt
yd

sin322

2

  given that 

0)0(')0(  yy  using laplace transform. 

 0)0(')0(  yy  GÛÀ ty
dt
dy

dt
yd

sin322

2

  GßÓ 

\©ß£õmøh »õ¨»õì E¸©õØÓzøu¨ £¯ß£kzv wº. 

18. Show that  





1

2

2
2 cos

14
3 n

n

n
xn

x


 in the interval 

   x . 

    x  GßÓ CøhöÁÎ°À  





1

2

2
2 cos

14
3 n

n

n
xn

x


 

GÚU PõmkP. 
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19. State and prove Parsival’s identity. 

 £õº]ÁÀì •ØöÓõ¸ø©ø¯ TÔ {ÖÄP. 

20. Find :   










42 2

2
1

zz
Z

Z . 

 PõsP :   










42 2

2
1

zz
Z

Z . 

———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2021 

Fourth Semester 

Mathematics 

LINEAR ALGEBRA 

(CBCS – 2017 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Define Vector space with an example. 

 öÁUhº öÁÎø¯ GkzxUPõmkhß Áøμ¯Ö. 

2. Define Linear transformation. 

 J¸£i E¸©õØÓzøu Áøμ¯Ö. 

3. What is the definition of dimension ? 

 £›©õnzvß Áøμ¯øÓ GßÚ? 

4. Define basis of the vector space. 

 öÁUhº öÁÎ°ß AiUPnzøu Áøμ¯Ö. 

5. Define an inner product space. 

 EÒö£¸US öÁÎø¯ Áøμ¯Ö. 

6. What is orthonormal set? 

 ö\[Szx A»S Pn® GßÓõÀ GßÚ? 

Sub. Code 
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7. Define transpose of the matrix. 

 Ao°ß Ch©õØÓzøu Áøμ¯Ö. 

8. Define Hermitian matrix. 

 öíº«æ¯ß Aoø¯ Áøμ¯Ö. 

9. Define characteristic equation of matrix of A. 

 A °ß ]Ó¨¤¯À¦ \©ß£õmøh Áøμ¯Ö. 

10. Define a Symmetric bilinear form. 

 \©a^º C¸ ÷|›¯À Aø©¨ø£ Áøμ¯Ö. 

 Part B (5  5 = 25) 

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

11. (a) Prove that  SL is a subspace of V . 

    SL  BÚx V  -ß EÒöÁÎ GÚ {ÖÄP. 

Or 

 (b) Prove that  0 BA  iff every BAv  can be 
uniquely expressed in the form bav  where 

Aa  and Bb  where A  and B  are subspace of a 
vector space V . 

    0 BA    G¢u J¸ BAv  ²® bav  , 
Aa  , Bb   GÚ J÷μ •øÓ°À GÊu»õ® GÚ 

{ÖÄP. C[S A  ©ØÖ® B  Gß£Ú V  GÝ® öÁUhº 

öÁÎ°ß EÒöÁÎPÒ. 

12. (a) Prove that the subset of a linearly independent set 
is linearly independent. 

   J¸£i \õμõu Pnzvß EmPn•® J¸£i \õμõux GÚ 

{ÖÄP. 

Or 

 (b) Prove that TnullityTrankV dim .  

   TnullityTrankV dim  GÚ {ÖÄP. 
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13. (a) Prove that  WVL , is a vector space of dimension 
'' mn  over F . 

    WVL ,  Gß£x F &ß «x £›©õn® '' mn I öPõsh 

öÁUhº öÁÎ GÚ {ÖÄP. 

Or 

 (b) Prove that is  WWV . 

   
 WWV  GÚ {ÖÄP. 

14. (a) Prove that a square matrix A  is symmetric iff 
TAA  . 

   A  GÝ® \xμ Ao \©a^μõÚx   TAA    GÚ 

{ÖÄP. 

Or 

 (b) Find the rank of the matrix 

















7012
7436

3124

A . 

   Ao°ß uμ® PõsP. 

















7012
7436

3124

A  

15. (a) Show that the matrix 









13
21

A  satisfies the 

equation 0522  IAA . 

   









13
21

A  GÝ® Ao 0522  IAA  GÝ® 

\©ß£õmøh §ºzv ö\´²® GÚU PõmkP. 

Or 

 (b) State and Prove Cayley Hamilton theorem. 

   ÷P¼&÷íªÀhß ÷uØÓzøu TÔ {ÖÄP. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. State and Prove the fundamental theorem of 
homomorphism. 

ö\¯À©õ¸ ÷Põºzu¼ß Ai¨£øh ÷uØÓzøu TÔ {ÖÄP. 

17. Prove that    BABABA  dimdimdimdim . 

    BABABA  dimdimdimdim  GÚ {ÖÄP. 

18. State and prove Gram-Schmidt orthogonalisation process. 

 Uμõ®&ìªz ö\[SzuõUS® ö\¯À•øÓø¯ TÔ {ÖÄP. 

19. Solve the system of equations 

 
3074
1432

6






zyx
zyx

zyx
. 

 \©ß£õkPÎß öuõS¨ø£ wºUP. 

 

3074
1432

6






zyx
zyx

zyx
 

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























312
132

226

A .  

Ao°À G´Pß ©v¨¦ ©ØÖ® G´Pß öÁUhº PõsP. 























312
132

226

A  

———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2021 

Fifth Semester 

Mathematics 

REAL ANALYSIS  

(CBCS – 2017 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Define Metric and give one example. 

 J¸ ö©m›U öÁÎø¯ Áøμ¯Özx J¸ GkzxUPõmk öPõk. 

2. State Holder’s Inequality. 

 ÷íõÀhº \©Ûßø©ø¯ TÖP. 

3. Define: interior point. 

 Áøμ¯Ö : EÒ¦ÒÎ. 

4. State Baire’s category theorem. 

 ÷£›ß ÁøP°øÚ ÷uØÓzøuU TÖP. 

5. Show that 2)( xxf  is continuous on R. 

 
2)( xxf  BÚx R ß «x öuõhºa]¯õÚx GÚU Põmk. 

6. Prove every uniformly continuous function is continuous. 

 JÆöÁõ¸ ^μõÚ öuõhºa]a \õº¦® öuõhºa]¯õÚx GÚU 

Põmk. 

Sub. Code 
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7. Define the following:  

 (a)  Separated 

 (b) Connected set. 

 RÌÁ¸ÁÚÁØøÓ Áøμ¯Ö: 

 (A) ¤›UP¨£mhx 

 (B) Cøn¢u Pn®. 

8. Give an example of a connected set and a disconnected 
set. 

Cøn¢u ©ØÖ® Cøn¨£ØÓ Pn[PÐUS J¸ 

GkzxUPõmk u¸P. 

9. Define compact metric space. 

 Áøμ¯Ö : Pa]u©õÚ ö©m›U öÁÎ. 

10. Show that continuous image of compact space is compact. 

 J¸ Pa]uöÁÎ°ß öuõhºa]¯õÚ ¤®£® Pa]u©õÚx GÚ 

{ÖÄP. 

 Part B (5  5 = 25) 

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

11. (a) Prove ||),( yxyxd  is a metric on R. 

   {ÖÄP : R&ß «x ||),( yxyxd   J¸ ö©m›U öÁÎ. 

Or 

 (b) Show that every open ball is an open set. 

   JÆöÁõ¸ vÓ¢u £¢x® J¸ vÓ¢u Pn® GÚ {ÖÄP. 

12. (a) Show that union of two first category sets is again 
first category. 

   C¸ •u»õ® ÁøP°Ú Pn[PÎß ÷\º¨¦® •u»õ® 

ÁøP°Ú©õS® GÚ {ÖÄP. 

Or 
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 (b) Prove : Ax   if and only if every neighborhood of x 
intersects A.  

   {ÖÄP : Ax  BP C¸¨£uØS ÷uøÁ¯õÚ ©ØÖ® 

÷£õx©õÚ {£¢uøÚ x ß JÆöÁõ¸ Asø©¯•® AI 

öÁmk® Gß£uõS® GÚ {ÖÄP. 

13. (a) Prove that gf   is continuous if f and g are 
continuous. 

   f ©ØÖ® g öuõhºa]¯õÚx GÛÀ gf  ²® 

öuõhºa]¯õÚx GÚ {ÖÄP. 

Or 

 (b) Prove that gf   is continuous if f and g are 
continuous. 

   f ©ØÖ® g öuõhºa]¯õÚx GÛÀ gf  ²® 

öuõhºa]¯õÚx GÚ {ÖÄP. 

14. (a) Show that the intervals (1,2) and (2,3) are 
separated. 

   CøhöÁÎPÒ (1,2) ©ØÖ® (2,3) ¤›UP¨£mhøÁ GÚU 

PõmkP. 

Or 

 (b) If A is a connected subset of the metric space M, 
show that A  is connected. 

   A Gß£x M GßÓ ö©m›U öÁÎ°ß J¸ Cøn¢u 

EmPn® GÛÀ A &® Cøn¢ux GÚ {ÖÄP. 

15. (a) Show that the product of two compact spaces is 
compact. 

   C¸ Pa]u©õÚ öÁÎPÎß ö£¸UP¾® Pa]u©õÚx GÚ 

{ÖÄP. 

Or 
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 (b) Show that closed subset of a compact metric space is 
compact. 

   J¸ Pa]u©õÚ ö©m›U öÁÎ°ß ‰i¯ EmPn® 

Pa]u® GÚUPõmk. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Prove that the set [0, 1] is uncountable. 

 [0, 1] GsohzuUPuÀ» GÚUPõmk. 

17. Show that R is of the second category. 

 R Cμshõ® ÁøP°Ú® GÚ {ÖÄP. 

18. Define continuous function and show that the function f  
is continuous if and only if inverse image of every open 
set is open. 

öuõhºa]¯õÚ \õºø£ Áøμ¯Ö ©ØÖ® J¸ \õº¦ 

öuõhºa]¯õÁuØS ÷uøÁ¯õÚ ©ØÖ® ÷£õx©õÚ {£¢uøÚ 

JÆöÁõ¸ vÓ¢u Pnzvß ¤μv ¤®£•® vÓ¢ux Gß£uõS® 

GÚ {ÖÄP. 

19. Show that RA   is connected if and only if A is an 
interval. 

RA   Cøn¢uuõP C¸¨£uõP ÷uøÁ¯õÚ ©ØÖ® 

÷£õx©õÚ {£¢uøÚ A J¸ CøhöÁÎ¯õP C¸zuÀ BS® 

GÚ {ÖÄP. 

20. State and prove Heine-Borel theorem.  

 öí´Û ÷£õμÀ ÷uØÓzøuU TÔ {ÖÄP. 

 

 
———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2021 

Fifth Semester 

Mathematics 

STATISTICS - I 

(CBCS – 2017 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Find mode 

 63, 65, 66, 65, 64, 65, 65, 61, 67, 68 

 •Pk PõsP. 

 63, 65, 66, 65, 64, 65, 65, 61, 67, 68 

2. Define Standard deviation. 

 vmh Â»UPzøu Áøμ¯Ö. 

3. Write 1  and 2  formula. 

 1  ©ØÖ® 2  `zvμ® GÊx. 

4. Write the normal equation in fitting straight line. 

 ÷|º÷Põk ö£õ¸¢xu¼À C¯À \©ß£õkPøÍ GÊx. 

5. Write correlation formula. 

 JmkÓÄ `zvμ® GÊx. 

Sub. Code 
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6. Between what values do correlation coefficient lie? 

 G¢u ©v¨¦ CøhöÁÎUSÒ JmkÓÄ ©v¨¦ C¸US®? 

7. Prove 1E . 

 {ÖÄP 1E . 

8. Write Newton’s forward difference formula. 

 {³mhÛß •ß Âzv¯õ\ `zvμ® GÊx. 

9. Write family budget index number. 

 Sk®£ {v{ø» SÔ±möhsøn GÊx. 

10. Define time series. 

 Põ»zöuõhøμ Áøμ¯Ö. 

 Part B (5  5 = 25) 

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

11. (a) Find Harmonic mean 

x : 2 3 4 5 6 

f : 5 7 11 9 8 

   Cø\a\μõ\› PõsP. 

x : 2 3 4 5 6 

f : 5 7 11 9 8 

Or 

 (b) Find median and quartiles 

40, 90, 61, 68, 72, 43, 50, 84, 75, 33 

   Cøh{ø» ©ØÖ® PõÀ©õÚ[PÒ PõsP. 

    40, 90, 61, 68, 72, 43, 50, 84, 75, 33 
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12. (a) Find 4321 ,,,   

x : 0 1 2 3 4 5 6 

f : 5 15 17 25 19 14 5 

   4321 ,,,   PõsP. 

x : 0 1 2 3 4 5 6 

f : 5 15 17 25 19 14 5 

Or 

 (b) Fit a straight line    

x : 0 1 2 3 4 

f : 2.1 3.5 5.4 7.3 8.2 

   ÷|º÷Põk ö£õ¸zxP.  

x : 0 1 2 3 4 

f : 2.1 3.5 5.4 7.3 8.2 

13. (a) Prove that the correlation co-efficient in 
independent of change origin and scale. 

   JmkÓÄ öPÊ Bv ©ØÖ® A»S ©õØÓzøu \õμõux GÚ 

{ÖÄP. 

Or 

 (b) Find rank correlation co-efficient :   
P : 35 56 50 65 44 38 44 50 15 26 
Q : 50 35 70 25 35 58 75 60 55 35 

   uμ JmkÓÄ öPÊ PõsP. 

P : 35 56 50 65 44 38 44 50 15 26 

Q : 50 35 70 25 35 58 75 60 55 35 
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14. (a) Find 3U    

x : 0 1 2 5 

Ux : 2 3 12 147 

   3U  PõsP. 

x : 0 1 2 5 

Ux : 2 3 12 147 

Or 

 (b) Find the total number of class frequencies for  
n attributes.  

   n £s¦PÐUS ö©õzu ÁS¨¦ {PÌöÁsPÎß 

GsoUøP PõsP. 

15. (a) Find aggregate expenditure index number   
 P0 P1 P2 

A 7 7.5 6 

B 6 6.75 3.5 

C 5 5 0.5 

D 30 32 3 

E 8 8.5 1 

   Tmk ö\»Ä SÔ±möhs PõsP. 

 P0 P1 P2 

A 7 7.5 6 

B 6 6.75 3.5 

C 5 5 0.5 

D 30 32 3 

E 8 8.5 1 

Or 

 (b) Explain the components of time series. 

   Põ»zöuõh›ß TÖPøÍ ÂÍUSP. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Find which player A or B is more than consistent.  

A : 40 25 19 80 38 8 67 121 66 76 

B : 28 70 31 0 14 111 66 31 25 4 

 G¢u BmhUPõμº A, B AvP Cø\Ä Eøh¯Áº GÚ PõsP. 

A : 40 25 19 80 38 8 67 121 66 76 

B : 28 70 31 0 14 111 66 31 25 4 

17. Find Karl Pearson co-efficient of skewness. 

x : 10 11 12 13 14 15 

f : 2 4 10 8 5 1 

 PõºÀ ¤¯º\Ûß ÷PõmhUöPÊ PõsP. 

x : 10 11 12 13 14 15 

f : 2 4 10 8 5 1 

18. Find correlation co-efficient  

x : 160 161 162 163 164 

f : 50 53 54 56 57 

 JmkÓÄ öPÊ PõsP. 

x : 160 161 162 163 164 

f : 50 53 54 56 57 

19. Find   where 42x .  

x : 40 50 60 70 80 90 

  : 184 204 226 250 276 304 



F–5950 

  

  6

 42x  GÛÀ   PõsP. 

x : 40 50 60 70 80 90 

  : 184 204 226 250 276 304 

20. Find the straight line trend and estimate value for year 
93.  

Year : 82 83 84 85 86 87 88 89 90 91 92 

Value : 45 46 44 47 42 41 39 42 45 40 48 

 ÷|ºU÷Põmk ÷£õUS PõsP ÷©¾® Bsk 93 US ©v¨ø£ 

©v¨¤kP. 

Bsk : 82 83 84 85 86 87 88 89 90 91 92 

©v¨¦ : 45 46 44 47 42 41 39 42 45 40 48 

 

 

 
———————— 
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Fifth Semester 

Mathematics  

OPERATIONS RESEARCH — I 

(CBCS – 2017 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all the questions. 

1. Define : optimum basic feasible solution to a L.P.P. 

 Áøμ¯Ö : L.P.P &ß Ezu© Ai¨£øh ö\´uUP wºÄ.  

2. State the canonical form of L.P.P. 

 L.P.P&ß {¯©Ú Aø©¨ø£U TÖP.  

3. State complementary slackness theorem  

 {μ¨¦z öuõ´Äz ÷uØÓzøuU TÖP. 

4. Write the uses of artificial variables.  

 ö\¯ØøP ©õÔPÎß £¯ßPøÍ GÊxP.  

5. Define initial basic feasible solution to a T.P. 

 J¸ T.P&ß Bμ®£ Ai¨£øh ö\´uUP wºøÁ Áøμ¯Ö.  

Sub. Code 
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6. Write the dual : 

 Min 321 864 xxxZ   

 S.T. 03213121 ,,,52,33  xxxxxxx  

 C¸©zøu GÊxP.  

 Min 321 864 xxxZ   

 S.T. 03213121 ,,,52,33  xxxxxxx  

7. State a transportation problem.  

 J¸ ÷£õUSÁμzxU PnUøPU TÖP.  

8. What is a balanced A.P? 

 \©{ø» A.P  GßÓõÀ GßÚ? 

9. Define a sequencing problem.  

 J¸ Á›ø\ ©õØÖU PnUøP Áøμ¯Ö.  

10. How do you convert sequencing problem of n  jobs and 3 
machines into a problem of n  jobs and 2 machines? 

 n  ÷Áø»PÒ ©ØÖ® 3 C¯¢vμ[PÒ öPõsh Á›ø\ ©õØÖU 

PnUøP n  ÷Áø»PÒ ©ØÖ® 2 C¯¢vμ[PÒ öPõsh 

PnUPõP GÆÁõÖ ©õØÖÁõ´? 

 Part B  (5  5 = 25) 

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

11. (a) Explain the mathematical formulation of L.P.P with 
an example.  

  L.P.P &ß Pou ÁiÁø©¨ø£ J¸ GkzxUPõmkhß 

ÂÁ›.  

Or 
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 (b) Solve graphically : 

  Min 21 24 xxZ   

  

S.T 

0,

634

33

22

21

21

21

21









xx

xx

xx

xx

 

  Áøμ£h •øÓ°À wºUP.  

  Min 21 24 xxZ   

  

S.T 

0,

634

33

22

21

21

21

21









xx

xx

xx

xx

 

12. (a) Solve the following primal problem by solving its 
dual problem.  

  Min 21 22 xxZ   

  
S.T.

 

0,

12

35

21

21

21







xx

xx

xx

 

  C¸©U PnUøPz wºzx ¤ßÁ¸® •ußø© PnUQß 

wºUP.  

  Min 21 22 xxZ   

  
S.T.

 

0,

12

35

21

21

21







xx

xx

xx

 

Or 

 (b) Explain dual simplex algorithm.  

  C¸© ]®¨ÍUì £iÁÈ •øÓø¯ ÂÁ›.  
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13. (a) Explain North West corner rule.  

  Áh÷©ØS ‰ø» Âvø¯ ÂÍUSP. 

Or 

 (b) Find the initial basic feasible solution to the T.P.  

  T.P. &ß Bμ®£ Ai¨£øh ö\´uUP wºÂøÚ PõsP.  

 A B C Supply/ 
ÁÇ[PÀ

F1 10 9 8 8 

F2 10 7 10 7 

F3 11 9 7 9 

F4 12 14 10 4 

demand/÷uøÁ 10 10 8  

14. (a) Explain the mathematical formulation of A.P.  

  A.P.&ß Pou ÁiÁø©¨ø£ ÂÁ›.  

Or 

 (b) Solve the following A.P.  

  RÌÁ¸® A.P. I wºUP.  

 1 2 3 4 

A 11 17 8 16 

B 9 7 12 6 

C 13 16 15 12 

D 14 10 12 11 
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15. (a) Find the total elapsed time for the sequencing 
problem.  

  Á›ø\ ©õØÖU PnUQß ö©õzuU Põ» ÷|μzøuU PõsP.  

Jobs/÷Áø»PÒ 

  1 2 3 4 5 6 7 8 

Machines A 5 4 22 16 15 11 9 4 

C¯¢vμ[PÒ B 6 10 12 8 20 7 2 21 

Or 

 (b) Explain the sequencing problem of n  jobs and  
3 machines.  

  n  ÷Áø»PÒ ©ØÖ® 3 C¯¢vμ[PÒ öPõsh Á›ø\ 

©õØÖU PnUøP ÂÍUSP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Solve by simplex method : 

 ]®¨ÍUì •øÓ°À wºUP.  

 Max yxZ 24   

 
S.t

 
0,
52
152





yx
yx
yx

 

17. Solve by two phase method.  

 C¸ Pmh •øÓ°À wºUP.  

 Max 21 23 xxZ   

 
S.t

 

0,

1243

22

21

21

21







xx

xx

xx
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18. Solve the transportation problem.  

 ÷£õUSÁμzxU PnUøP wºUP.  

 A B C D Supply/ 
ÁÇ[PÀ

1 7 4 3 4 15 

2 3 2 7 5 25 

3 4 4 3 7 20 

4 9 7 5 3 40 

Demand/ 
÷uøÁ 

12 8 35 25  

19. Solve the A.P. 

 A.P. I wºUP.  

 1 2 3 4 

A 15 27 35 20 

B 21 29 33 17 

C 17 25 37 15 

D 14 31 39 21 

20. Solve the following sequencing problem and find the idle 
times.  

 RÌÁ¸® Á›ø\ ©õØÖU PnUøP wºUP ©ØÖ® ÷Áø»¯ØÓ 

÷|μ[PøÍU PnUQkP.  

 Job/÷Áø» 1 2 3 4 5 

 A 3 8 7 5 4 

Machine/C¯¢vμ[PÒ B 4 5 1 2 3 

 C 7 9 5 6 10 

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

 Section A  (10  2 = 20) 

Answer all questions. 

1. Define degree of a vertex. 

 •øÚ°ß £iø¯ Áøμ¯Ö. 

2. Define independent set. 

 \õº¤»õ Pn® Áøμ¯Ö. 

3. Define walk. 

 |øhø¯ Áøμ¯Ö. 

4. Define  line connectivity. 

 ÷Põmkz öuõhºø£ Áøμ¯Ö. 

5. Define centre of a graph. 

 Áøμ¤ß ø©¯zøu Áøμ¯Ö. 

6. Define perfect matching. 

 •Ê{øÓ ö£õ¸zu® Áøμ¯Ö. 
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7. Define polyhedral graph. 

 £ß•P Áøμø¯  Áøμ¯Ö. 

8. Define chromatic number. 

 Ásn Gsøn Áøμ¯Ö. 

9. Define directed graph. 

 vø\²ÒÍ Áøμø£ Áøμ¯Ö. 

10. Define chromatic polynomial. 

 Ásn £À¾Ö¨ø£ Áøμ¯Ö. 

 Section B  (5  5 = 25) 

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

11. (a) Define adjacency matrix and  write the adjacency 
matrix of the graph. 

 

  Asø© Aoø¯ Áøμ¯Ö ©ØÖ® Áøμ¤ß Asø© 

Aoø¯ PõsP. 

    

Or 
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 (b) If 1G  be a  11, qp  graph and 2G  be a  22 , qp  graph 
then prove that 21 GG   is a  122121 , pqpqpp   
graph. 

  1G  Gß£x  11, qp  Áøμ¦ ©ØÖ® 2G  Gß£x  22 , qp  

Áøμ¦ GÛÀ 21 GG   Gß£x  122121 , pqpqpp   

Áøμ¦ GÚ {ÖÄP. 

12. (a) In a graph G , prove that any vu   walk contains a 
vu   path. 

  J¸ Áøμ¤À G  G¢u J¸ vu   |øh²® J¸ vu   

£õøuø¯U öPõsi¸US® GÚ {ÖÄP. 

Or 

 (b) Prove that a graph G  with p  points and 
2

1


p  

is connected. 

  p  ¦ÒÎPøÍ²® ©ØÖ® 
2

1


p  GÚU 

öPõsi¸US® Áøμ£õÚx Cøn¢u Áøμ¦ G US GÚ 

{ÖÄP. 

13. (a) Prove that every connected graph has a spanning 
tree. 

  JÆöÁõ¸ Cøn¢u Áøμ¤¾® J¸ AÍÄ ©μ® 

C¸US® GÚ {ÖÄP. 

Or 

 (b) Find the number of perfect matching in the 
complete graph nK2 . 

  •Ê Áøμ¦ nK2 – À EÒÍ •Ê{øÓ ö£õ¸zu[PÎß 

GsoUøPø¯U PõsP. 
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14. (a) Prove that 5K  is non-planar. 

  5K –BÚx \©uÍ Áøμ¦ AÀ»  GÚ {ÖÄP. 

Or 

 (b) Prove that every uniquely n -colourable graph is 

 1n  connected. 

  JÆöÁõ¸ uÛzxÁ©õÚ n –ÁsnªhzuUP 

Áøμ£õÚx  1n  Cøn¢u Áøμ¦ GÚ {ÖÄP. 

15. (a) Prove that a graph of n  vertices is a complete graph 

iff it’s chromatic polynomial is  

        1....21  nPn  . 

  n  ¦ÒÎPÒ öPõsh Jº Áøμ¦ •Ê Áøμ£õP C¸UP 

÷uøÁ¯õÚ ©ØÖ® ÷£õx©õÚx {£¢uøÚ Auß 

Ásn £À¾Ö¨¦ ÷PõøÁ  

        1....21  nPn   GÚ {ÖÄP. 

Or 

 (b) Define the following with an example. 

  (i) Dominance matrix of a digraph 

  (ii) Incidence matrix of a digraph. 

  RÌUPõq® Áøμ¦PøÍ Euõμnzxhß Áøμ¯Ö. 

  (i) vø\²ÒÍ Áøμ¤ß BvUP Ao 

  (ii) vø\²ÒÍ Áøμ¤ß £køP Ao. 
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 Section C  (3  10 = 30) 

Answer any three questions. 

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

point graph with no triangle is 







4

2p
. 

 •U÷Põn©ØÓ p  ¦ÒÎPÒ öPõsh GÀ»õ Áøμ¤¾® 

AvP£m\ ÷PõkPÒ 







4

2p
 GÚ {ÖÄP. 

17. Show that the following statements are equivalent for a 

connected graph G . 

 (a) G  is Eulerian 

 (b) Every point of G  has even degree 

 (c) The set of edges of G  can be partitioned into cycles. 

 J¸ Cøn¢u Áøμ¦ G  US ¤ßÁ¸® TØÖPÒ 

\©õÚ©õÚøÁ GÚU PõmkP. 

 (A) G  B´÷»›¯ß 

 (B) G –ß JÆöÁõ¸ ¦ÒÎ²® Cμmøh £i öPõsi¸US®. 

 (C) G –ß ÷PõkPÎß Pnzøu _ÇÀPÍõP ¤›ÂøÚ ö\´¯ 

•i²®. 

18. Prove that every tree has either one or two centres. 

 JÆöÁõ¸ ©μ•® JßÖ AÀ»x Cμsk ø©¯[PøÍU 

öPõsi¸US® GÚ {ÖÄP. 
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19. State and prove five colour theorem. 

 I¢x Ásn ÷uØÓzøu TÔ {ÖÄP. 

20. Prove that every  tournament has a spanning tree. 

 JÆöÁõ¸ BkPÍ•® J¸ AÍõÄ ©μzøuU öPõsi¸US® 

GÚ {ÖÄP. 

 

—————— 
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 Part A  (10  2 = 20) 

Answer all the questions. 

1. Find the first approximation to the root of 0523  xx  
between 2 and 3 by bisection method. 

 0523  xx &US 2 ©ØÖ® 3UQøh°À •uÀ ÷uõμõ¯ 

wºøÁ C¸\©öÁmi •øÓ ‰»® PõsP. 

2. Write the formula for Newton-Raphson method. 

 {³mhß&μõ¨ìß •øÓ°ß `zvμ® GÊxP. 

3. Prove that 0120
2 2 yyyy  . 

 0120
2 2 yyyy   GÚ {ÖÄP. 

4. Write down the Newton’s backward interpolation 
formula. 

{³mhÛß ¤ß÷ÚõUS Cøhö\¸PÀ `zvμzøu GÊxP. 

5. State Simpson’s 3
1  rule. 

 ]®éÛß 3
1  Âv°øÚU TÖP. 
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6. Write the trapezoidal formula. 

 iμõ¤\õ´hÀ `zvμzøu GÊxP. 

7. State Gauss-Jordan method. 

 uõì&÷áºhß •øÓø¯ TÖ. 

8. State Gauss-Seidal method. 

 Põì&^hÀ •øÓø¯ TÖ. 

9. Write down the Taylor’s series expansion. 

 öh´»›ß öuõhº•øÓ Â›ÁõUPzøu GÊxP. 

10. Write the Euler’s formula for  ;, yxfy     00 yxy  . 

  ;, yxfy     00 yxy  US B´»›ß Áõ´¨£õmøh GÊxP. 

 Part B (5  5 = 25) 

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

11. (a) Find a real root of the equation xxx  cossin , 
using bisection method. 

   xxx  cossin GßÓ \©ß£õmiß J¸ ö©´ ‰»zøu 

C¸ \©öÁmi •øÓø¯¨ £¯ß£kzvU PõsP. 

Or 

 (b) Find a real root of the equation 0753  xx , 
using False-Position method. 

   ¤øÇ {ø» •øÓø¯¨ £¯ß£kzv 0753  xx  

GßÓ \©ß£õmiß J¸ ö©´ ‰»zøuU PõsP. 
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12. (a) Using Newton’s forward difference formula find the 
sum 3333 ....321 nSn  . 

   {³mhß •ß÷ÚõUS Âzv¯õ\ •øÓø¯ £¯ß£kzv 
3333 ....321 nSn  ß TmkzöuõøPø¯U 

PõsP. 

Or 

 (b) Use Lagrange’s formula, find  10y  from the 
following data: 

  
x 5 6 9 11 

y 12 13 14 16 

  ö»Uμõg] `zvμzøu £¯ß£kzv 

¤ßÁ¸ÁÚÁØÔ¼¸¢x IU PõsP. 

x 5 6 9 11 

y 12 13 14 16 

13. (a) Find 
dx
dy

 at 5.1x  from the following data :   

x 1.5 2.0 2.5 3.0 3.5 4.0 

y 3.375 7.0 13.625 24.0 38.875 59.0 

   ¤ßÁ¸® ÂÁμ[PÎ¼¸¢x 5.1x GÝ®÷£õx 
dx
dy

IU 

PõsP. 

x 1.5 2.0 2.5 3.0 3.5 4.0 

y 3.375 7.0 13.625 24.0 38.875 59.0 

Or 
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 (b) Evaluate the integral  

1

0
1 x
dx

 using composite 

Simpson’s 8
3  rule with 8 equal intervals.  

   ]®ì\Ûß 8
3  Âvø¯ öPõsk 8 \© CøhöÁÎ°À 

 

1

0
1 x
dx

ß öuõøP°øÚ PõsP. 

14. (a) Solve by using Gauss - Elimination method. 

  
33114
20238

124






zyx
zyx

zyx
 

   Põêß }UPÀ •øÓø¯ £¯ß£kzv  

   

33114
20238

124






zyx
zyx

zyx
GßÓ \©ß£õkPøÍ wºUP. 

Or 

 (b) Apply Gauss-Siedel iteration method to solve the 
system 

  

1032

723

52

321

321

321







xxx

xxx

xxx

 

   Põì ^hÀ •øÓø¯ £¯ß£kzv  

   

1032

723

52

321

321

321







xxx

xxx

xxx

GßÓ \©ß£õkPøÍ wºUP. 



F–5953 

  

  5

15. (a) Use Taylor series method, find  1.1y  from 

dx
dy   01,  yyx . 

   
dx
dy   01,  yyx ¼¸¢x  1.1y I öh´»º 

öuõhº•øÓø¯¨ £¯ß£kzv PõsP. 

Or 

 (b) Use Runge-Kutta second order to find  1.0y  with 

,1.0h  given that   10,10 22  yyx
dx
dy

. 

     10,10 22  yyx
dx
dy

 GÛÀ μ[÷P&Smhõ 

Cμshõ®£i •øÓ°À  1.0y IU PõsP .1.0h  

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Find the root of 3cos2  xx  correct the three decimal 
places by iteration method. 

 öuõhºPo¨¦ •øÓø¯¨ £¯ß£kzv 3cos2  xx  GßÓ 

\©ß£õmiß ‰»zøu ‰ßÖ u\© Chzv¸zu©õP PõsP. 

17. Using Newtons backward interpolation formula, find 
 8.1f  from the following  table:  

x 0.0 0.5 1.0 1.5 2.0 

y 0.3989 0.3521 0.2420 0.1295 0.0540 

 {³mhÛß ¤ß÷ÚõUS Cøhaö\¸PÀ Áõ´¨£õmøh 

£¯ß£kzv RÌPsh AmhÁøn°À C¸¢x  8.1f ß 

©v¨ø£U PõsP. 

x 0.0 0.5 1.0 1.5 2.0 

y 0.3989 0.3521 0.2420 0.1295 0.0540 
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18. Evaluate 
x

dx
 1

1

0

 by using Trapezoidal rule and 

Simpson’s rule,  25.0h . 

iμõ¤\õ´hÀ Âv ©ØÖ® ]®\ßì Âvø¯¨ 

£¯ß£kzv
x

dx
 1

1

0

 ©v¨¤k   25.0h . 

19. Solve the system 

 

10453

857

425





zyx

zyx

zyx

 using Gauss-Jordan method. 

 Põì ÷áõºhõß •øÓø¯ £¯ß£kzv  

 

10453

857

425





zyx

zyx

zyx

GßÓ Aø©¨ø£ wºUP. 

20. Using Picard’s method, find the first and second 
approximation: 

   10,2  yyx
dx
dy

.  

   10,2  yyx
dx
dy

&ß •u»õ® ©ØÖ® Cμshõ® ÷uõμõ¯ 

©v¨¦PøÍ ¤Põºmì •øÓ°À PõsP. 

 

 

 
———————— 


