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B.Sc. DEGREE EXAMINATION, NOVEMBER 2022 

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 symmetric form of the straight line. 

 ÷|º÷Põmiß \©a^º ÁiÁ® – Áøμ¯Ö. 

2. Define normal form for the plane. 

 uÍzvß C¯À ÁiÁ® – Áøμ¯Ö. 

3. Define shortest distance between the lines. 

 C¸ ÷PõkPÐUQøh°»õÚ SøÓ¢u yμ® – Áøμ¯Ö. 

4. Find the centre and radius. 

 05422232 222  zyxzyx . 

 Bμ® ©ØÖ® ø©¯® PõsP. 

 05422232 222  zyxzyx  
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5. Define cylinder. 

 E¸øÍ – Áøμ¯Ö. 

6. What do you mean by a Generator? 

 E¸ÁõUQ GßÓõÀ GßÚ? 

7. Define Divergence and Curl. 

 £õ´Ä ©ØÖ® _ÇÀ Áøμ¯Ö. 

8. Show that ara  )(  for any constant vector a . 

 a  Gß£x ©õÔ¼ öÁUhº GÛÀ ara  )(  GÚ PõmkP. 

9. Define surface integral. 

 £μ¨¦ öuõøP Áøμ¯Ö. 

10. State Green’s theorem. 

 QŸÛß ÷uØÓ® – TÖP. 

 Part B  (5  5 = 25) 

Answer all questions. 

11. (a) Find the directional cosines of the lines AB  and 
CD  where ),4,2,1( A  )3,1,2( B , )1,6,4( C  and 

)0,7,5(D . Find the acute angle between them. 

  ÷PõkPÒ AB  ©ØÖ® CD UPÐUS vø\U÷Põø\ßPÒ 

PõsP. ©ØÖ® AÁØÔØS Cøh°»õÚ ÷Põn® PõsP. 

CvÀ ),4,2,1( A  )3,1,2( B , )1,6,4( C  ©ØÖ® 

)0,7,5(D . 

Or 
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 (b) Find the angle between the lines  

  302  zyxzyx  and  

  zyxzyx 5128052  . 

  302  zyxzyx  ©ØÖ® 

  zyxzyx 5128052    GÝ®  

  ÷PõkPÐUQøh°»õÚ ÷Põn® PõsP.  

  

12. (a) Prove that the lines 
n
z

m
y

l
x  ; 

111 n
z

m
y

l
x   and 

222 n
z

m
y

l
x   are co-planar if 0

222

111 
nml
nml
nml

. 

  0

222

111 
nml
nml
nml

 GÛÀ 
n
z

m
y

l
x  ; 

111 n
z

m
y

l
x   

©ØÖ® 
222 n

z
m
y

l
x   GÝ® ÷PõkPÒ J¸ 

uÍzv»ø©¢uøÁ GÚ {ÖÄP. 

Or 

 (b) Obtain the equation of the sphere having the circle 

05243222  zyxzyxS  and 

07425  zyx  as a great circle. 

  05243222  zyxzyxS  Ámh©õPÄ® 

07425  zyx  ö£›¯ Ámh©õP Aø©²® 

÷PõÍzvß \©ß£õk PõsP. 
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13. (a) Find the equation of the cone whose vertex is  
(1, 2, 3) and the guiding curve is the circle 

4222  zyx ; 1 zyx . 

  ÁÈPõmk® ÁøÍÄ  4222  zyx ; 1 zyx  

GÝ® Ámh•® (1, 2, 3) I •øÚ¯õPÄ® öPõsh 

T®¤ß \©ß£õk PõsP. 

Or 

 (b) Find the equation of the right cylinder of radius 2 

whose axis is the line 
2

3
1

2
2

1  zyx
. 

  Aa_ 
2

3
1

2
2

1  zyx
 ÷|º÷Põk  BPÄ® Bμ® 2 

BPÄ® Aø©²® ÷|º Ámh T®¤ß \©ß£õk PõsP.  

14. (a) Find the directional derivative of zxyzxy   at 

(1, 2, 3) in the direction kji


543  . 

  kji


543   vø\°À (1, 2, 3)À zxyzxy  &ß  

vø\ ÁøPöPÊ PõsP. 

Or 

 (b) Prove 0)(  f . 

  {ÖÄP 0)(  f . 

15.  (a) Show that  
S V

dVadsfn 2  where af    and 

a , 02   . 

  af    ©ØÖ® a , 02    GÛÀ 

 
S V

dVadsfn 2
 GÚ PõmkP. 

Or 
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 (b) Using Stoke’s theorem evaluate 
)2( dzdyydxe

C

x   where C  is the curve 

422  yx ; 2z . 

  C  Gß£x 422  yx ; 2z  GÝ® ÁøÍÄ GÛÀ 

ì÷hõUQß ÷uØÓ® öPõsk )2( dzdyydxe
C

x   

©v¨¦ PõsP. 

 Part C  (3  10 = 30) 

Answer any three questions. 

16. Prove that 
3
8

sinsinsinsin 2222    if a line 

makes angles  ,,,  with the four diagonals of a cube. 

 ÷|º÷Põk J¸ Pn \xμzvß ‰ø»Âmh[PÐhß   ,,,  

÷Põn[PÒ öPõsi¸¢uõÀ  

 
3
8

sinsinsinsin 2222    GÚ {ÖÄP. 

17. Find the centre and radius of the circle determined by the 
sphere 08410222  zyzyx  and the plane 

03  zyx . 

 ÷PõÍ® 08410222  zyzyx  ©ØÖ® uÍ® 

03  zyx  E¸ÁõUS® Ámhzvß ø©¯® ©ØÖ® Bμ® 

PõsP. 

18. Prove that the plane 0 czbyax  cuts the cone 

0 zxyzxy  in perpendicular lines if 0
111 
cba

. 

 0
111 
cba

 GÛÀ uÍ® 0 czbyax  BÚx T®¦ 

0 zxyzxy &øÁ ÷|º÷PõmiÀ öÁmk® GÚ {ÖÄP. 
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19. Prove : 

 (a) fff 2)()(   

 (b) 0)(  f  

 {ÖÄP : 

 (A) fff 2)()(   

 (B) 0)(  f  

20. Verify Gauss divergence theorem for 
kzjxiyf


)()()( 2  for the cylindrical region S  given 

by 222 ayx  ; 0z  and hz  . 

 S   GÝ® E¸øÍ £Sv 
222 ayx  ; 0z  ©ØÖ® hz  &US 

kzjxiyf


)()()( 2  GÛÀ Põêß £õ´Ä ÷uØÓzøu 

\›£õº. 

——————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2022. 

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 Oscillating Sequence, Give an example. 

 Aø»Ä öuõhøμ Áøμ¯Ö. GkzxUPõmk JßÖ u¸P. 

2. Prove that convergent sequences are Cauchy sequences. 

 G¢u J¸ J¸[S® öuõh¸® Põæ öuõhº GÚ {ÖÄP. 

3. State Cauchy’s first limit theorem. 

 Põæ°ß •uÀ GÀø» ÷uØÓzøu TÖ. 

4. Define upper limit. 

 ÷©À GÀø»ø¯ Áøμ¯Ö. 

5. State Root test. 

 ‰» ÷\õuøÚø¯ TÖ. 

6. Define harmonic series. 

 Cø\ Á›ø\ø¯ Áøμ¯Ö. 

7. Define conditionally convergent series. 

 {£¢uøÚ²hß J¸[S® Á›ø\ø¯ Áøμ¯Ö. 

Sub. Code 
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8. State Dirichlet’s test. 

 i›a»m ÷\õuøÚø¯ TÖ. 

9. Define radius of convergence and interval of convergence. 

 J¸[Su¼ß Bμ® ©ØÖ® J¸[Su¼ß CøhöÁÎø¯ 

Áøμ¯Ö. 

10. Write the statement of Riemann’s theorem. 

 Ÿ©õÛß ÷uØÓzøu TÖ. 

 Part B (5  5 = 25) 

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

11. (a) If  na  converges to a and  nb  converges to b, prove 
that  nn ba   converges to a-b. 

    na  BÚx a US J¸[S®, ©ØÖ®  nb  BÚx b US 

J¸[S® GÛÀ  nn ba  BÚx a-bUS J¸[S® GÚ 

PõmkP. 

Or 

 (b) Prove that Cauchy sequences are convergent. 

   Põæ öuõhºPÒ J¸[S® GÚ {ÖÄP. 

12. (a) Prove that the sequence: 










 1
2 1 nn

n
converges to 1 

  











 1
2 1 nn

n
GÝ® Á›ø\ BÚx 1 US J¸[S®  

GÚ {ÖÄP.  

Or 

 (b) Show that a monotonic increasing sequence which is 
bounded above converges to its bul ,,   

   K›¯À¦ HÖ® öuõh¸US ÷©À Áμ®¦ Esk GÛÀ 
Auß «a]Ö ÷©ÀÁμ®¦US J¸[S® GÚ PõmkP. 
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13. (a) Discuss the convergence :  1

1
2 


n

 

   J¸[SuÀ 
 1

1
2 


n

 ÂÁõv. 

Or 

 (b) Prove : 
2
1

14
1
2





n

 

   
2
1

14
1
2





n

 {ÖÄP. 

14. (a) Show that any absolute convergent series is 
convergent. 

   G¢u J¸ uß J¸[S® Á›ø\ BÚx J¸[S® GÚ 

PõmkP. 

Or 

 (b) Prove Dirichlet’s test. 

   i›a»m ÷\õuøÚø¯ {ÖÄP. 

15. (a) Show that the convergence of na implies the 

convergence of 
n
an  

   na &ß J¸[Suø» öPõsk 
n
an  J¸[S® GÚ 

PõmkP. 

Or 

 (b) Prove that the series 

.........
8
7

1
4
3

1
2
1

1 





 






 






   converges. 

   .........
8
7

1
4
3

1
2
1

1 





 






 






   J¸[S® GÚ 

{ÖÄP. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. If  na  converges to a,  nb  converges to b. Prove :  

 (a)  nn ba   converges to a + b and 

 (b)  nn ba  converges to ab. 

  na BÚx a US J¸[S®,  nb  BÚx b US J¸[S® GÛÀ 

¤ßÁ¸ÁÚÁØøÓ {ÖÄP. 

 (A)  nn ba  BÚx a + b US J¸[S® 

 (B)  nn ba  BÚx ab US J¸[S®, 

17. State and prove Cesaro’s theorem. 

 ^\÷μõÂß ÷uØÓzøu TÔ {ÖÄP. 

18. State and Prove Comparison test. 

 J¨¥mk ÷\õuøÚø¯ TÔ {ÖÄP. 

19. Show that the series 
n
nsin

  converges for all values  

of  . 

n
nsin

 & ß GÀ»õ ©v¨¦PÐUS® SÂ²® GÚ PõmkP. 

20. Prove Riemann’s theorem.  

 Ÿ©õÛß ÷uØÓzøu {ÖÄP. 

 
———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2022. 

Third Semester 

Mathematics 

ABSTRACT ALGEBRA 

(CBCS – 2017 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10  2 = 20) 

Answer all questions. 

1. Show that in a group left cancellation law holds. 

 Chx }UP ÂvPÒ S»zvÀ ö£õ¸¢x® GÚ PõmkP. 

2. Define symmetric group. 

 \©a^º S»® Áøμ¯Ö. 

3. Define order of an element. 

 EÖ¨¤ß Á›ø\ø¯ Áøμ¯Ö. 

4. State Fermat’s theorem. 

 ö£º©õmiß ÷uØÓ® TÖ. 

5. Show that the centre of a group is a normal subgroup. 

 S»zvß ø©¯®, ÷|ºø© EmS»® BS® GÚ PõmkP. 

6. Define automorphism. 

 ußöÚõ¨¦ø© & Áøμ¯Ö. 

7. Define (a) unit and (b) zero divisor. 

 (A) A»S (B) §ä¯ ÁS¨£õß & Áøμ¯Ö. 

Sub. Code 
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8. Show that any unit in the ring R cannot be a zero divisor. 

 ÁøÍ¯® R&À G¢u A»S® §ä¯ ÁS¨£õß AÀ» GÚ 

PõmkP.  

9. Define Euclidean domain and principal ideal domain. 

 ³UÎm Aμ[P® ©ØÖ® •ußø© ^º Aμ[P® & Áøμ¯Ö. 

10. Let a be a non-zero element of an Euclidean domain R , if 
  0ad , prove a is a unit in R  

a Gß£x ³UÎm Aμ[P® R &ß §ä¯©ØÓ E¸¨¦ 

  0ad GÛÀ a Gß£x RÀ J¸ A»S GÚ {ÖÄP.    

 Part B (5  5 = 25) 

Answer all questions  

11. (a) Construct the Cayley table for the group 
 iiG  ,1,,1 . 

   S»®  iiG  ,1,,1  US ÷P¼ AmhÁønø¯ 

Aø©zvkP. 

Or 

 (b) Show that any permutation can be expressed as the 
product of transpositions. 

   G¢u J¸ Á›ø\©õØÓzøu²® Ch©õØÓ[PÎß 

ö£¸UP»õP GÊu»õ® GÚ PõmkP. 

12. (a) Show that intersection of two subgroups is again a 
subgroup. 

   C¸ EmS»[PÎß öÁmk® J¸ EmS»® BS® GÚ 

PõmkP. 

Or 

 (b) Show that every group of prime order is cyclic.  

   £Põ Á›ø\ Eøh¯ G¢u S»•® \UPμ S»® GÚ PõmkP. 
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13. (a) Show that every subgroup of an abelian group is a 
normal subgroup. 

   A¥¼¯ß S»zvß G¢u J¸ EmS»•® ÷|ºø© 

EmS»® BS® GÚ PõmkP. 

Or 

 (b) Show that the set of all automorphisms forms a 
group. 

   GÀ»õ ußöÚõ¨¦ø©PøÍ²® öPõsh Pn® J¸ 

S»©õS® GÚ PõmkP. 

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

   Gs Aμ[P® D °ß ]Ó¨¦ 0 AÀ»x J¸ £Põ Gs GÚ 

PõmkP. 

Or 

 (b) If the additive group of a ring R  is cyclic, prove that 
R  is commutative. 

   ÁøÍ¯® R  &ß TmhÀ S»® \UPμUS»® GÛÀ R   

BÚx £›©õØÖ ÁøÍ¯® GÚ {ÖÄP. 

15. (a) Describe the quotient field of the integral domain 
 ZbabaD  ,/2  

    ZbabaD  ,/2  GÝ® Gs Aμ[Qß DÄ 

PÍzøu ÂÁ›. 

Or 

 (b) Let RRf : be a homomorphism and let S  be an 

ideal of R , then show that  Sf 1  is an ideal of R  .  

   RRf :  ö\¯ö»õ¨¦ø©, SGß£x Rß 

^ºÁøÍ¯® GÛÀ  Sf 1
 BÚx R &ß ^ºÁøÍ¯® GÚ 

{ÖÄP. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Let G  be the set of all real number except 1  and let * 
on G  be defined by abbaba * , then prove that 
 *,G  is a group. 

 G  Gß£x 1 I uÂºzu ö©´ GsPÎß Pn® * Gß£x 

abbaba *  GÛÀ  *,G  J¸ S»® GÚ PõmkP.  

17. Let A and B  are subgroups of a group G , show that AB  
is a subgroup of BAABG  .  

 A ,B  Gß£Ú S»® G &°ß EmS»[PÒ. AB BÚx G &°ß 

EmS»® BAAB   GÚ PõmkP. 

18. State and prove Cayley’s theorem. 

 ÷P¼°ß ÷uØÓ® TÔ {ÖÄP. 

19. Prove that the set   RxZmxmRZ  and/,  is a 
ring under the operations   and   defined by 
       and,,, yxnmynxm    
                    xynxmymnynxm  ,,, . 

   RxZmxmRZ  and/,  BÚx 
     yxnmynxm  ,,, ©ØÖ®

     xynxmymnynxm  ,,,  GÚ Áøμ¯ÖUP¨£mh 

ö\¯¼PÒ ©ØÖ® I¨ ö£õ¸zx J¸ ÁøÍ¯® GÚ 

{ÖÄP. 

20. Define Unique factorization domain and Prove any 
Euclidean domain is a Unique factorization domain.  

J¸ ÁÈ £SzuÀ Aμ[øP Áøμ¯Ö ©ØÖ® G¢u J¸ ³UÎm 

Aμ[P•® J¸ ÁÈ £SzuÀ Aμ[P® BS® GÚ {ÖÄP. 

 
———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2022  

Third Semester 

Mathematics  

DIFFERENTIAL EQUATIONS AND ITS APPLICATIONS  

(CBCS – 2017 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. What do you mean by an exact equation?  

 xÀ¼¯©õÚ \©ß£õk £ØÔ } AÔÁx ¯õx? 

2. Solve : ( ) 2ppaxy −−= . 

 wºUP : ( ) 2ppaxy −−= . 

3. Find the complementary function   

( ) ( )2
22

1

1
13

x
yxDDx

−
=++ . 

 {μ¨¦a \õº¦ PõsP ( ) ( )2
22

1

1
13

x
yxDDx

−
=++ . 

4. Find : 
αθ −

X
. 

 PõsP : 
αθ −

X
. 
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5. Solve : ( ) 0costan 22 =++ yxxDD . 

 wºUP : ( ) 0costan 22 =++ yxxDD . 

6. Write the condition of integrability.  

 öuõøP°h¼ß {£¢uøÚø¯ GÊxP. 

7. Eliminate a and b from ( )( )byaxz ++= . 

 ( )( )byaxz ++=  –°¼¸¢x a ©ØÖ® b I }USP. 

8. Solve : yxqp +=+ . 

 wºUP : yxqp +=+ . 

9. Define : Orthogonal trajectory.  

 Áøμ¯Ö : ö\[Szx GÔÄÁøμ.  

10. State Torricelli’s law. 

 ÷hõ›ö\¼°ß Âvø¯ GÊxP. 

 Part B  (5 × 5 = 25) 

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

11. (a) Solve : ( ) ( ) 032 2322 =−−− dyyxxdxxyyx . 

  wºUP : ( ) ( ) 032 2322 =−−− dyyxxdxxyyx . 

Or 

 (b) Solve : ( )22 1 py += . 

  wºUP : ( )22 1 py += . 
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12. (a) Solve : ( ) ( ) xy
dx
dyx

dx
ydx 6825625 2

2
2 =++−+ . 

  wºUP : ( ) ( ) xy
dx
dyx

dx
ydx 6825625 2

2
2 =++−+ . 

Or 

 (b) Solve : ( )zyx
dz

xy
dy

yx
dx

+
==

+ 222 . 

  wºUP : ( )zyx
dz

xy
dy

yx
dx

+
==

+ 222 . 

13. (a) Verify the condition of integrability : 
  ( ) ( ) ( ) 0=−+−+− dzyxdyxzdxzy . 

  öuõøP°h¼ß {£¢uøÚø¯ \›£õºUP : 

  ( ) ( ) ( ) 0=−+−+− dzyxdyxzdxzy . 

Or 

 (b) Solve the equation by reduction to normal form. 

  ( ) ( )[ ] xeyxxDxxDx 322 433232 =−+−− . 

  C¯À ÁiÁzvØS SøÓzx \©ß£õmøhz wºUP. 

  ( ) ( )[ ] xeyxxDxxDx 322 433232 =−+−− . 

14. (a) Eliminate the arbitrary function f from 
( ) 02, 2222 =−++ xyzzyxf . 

  ( ) 02, 2222 =−++ xyzzyxf  Â¼¸¢x ÂvPmk¨£õhØÓ 
\õºø£ }USP. 

Or 

 (b) Solve : ( ) ( ) yxqxzpzy +=+++ . 

  wºUP : ( ) ( ) yxqxzpzy +=+++ . 
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15. (a) Find the orthogonal trajectories of θnar nn sin= . 

  θnar nn sin=  –ß ö\[Szx GÔÄ Áøμø¯U PõsP. 

Or 

 (b) Explain retarded fall of bodies. 

   ö£õ¸mPÎß _nUP ÃÌa]ø¯ ÂÁ›. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Solve :  ( ) xeyDD x 5cos8143 22 +=−+ . 

 wºUP : ( ) xeyDD x 5cos8143 22 +=−+ . 

17. Solve : teyx
dt
dy

dt
dx =+++ 31294 ; 32473 =+++ yx

dt
dy

dt
dx

. 

 wºUP : teyx
dt
dy

dt
dx =+++ 31294 ; 32473 =+++ yx

dt
dy

dt
dx

. 

18. Solve : ( ) ( ) 011 1
2

2
2

3 =+−−+− xyyxyxyx . 

 wºUP : ( ) ( ) 011 1
2

2
2

3 =+−−+− xyyxyxyx . 

19. Solve by Charpits method 0232 =−+− zyqyypqxp . 

 \õº¤mì •øÓ°À wºUP : 0232 =−+− zyqyypqxp . 

20. Discuss the Brachistochrone problem.  

 ¤μõ]ì÷hõU÷μõß ¤μa\øÚø¯ ÂÁõv. 

______________ 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2022. 

Fourth Semester 

Mathematics 

TRANSFORM TECHNIQUES 

(CBCS – 2017 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Define laplace transform. 

 Áøμ¯Ö : »õ¨»õì E¸©õØÓ®. 

2. Prove : ( ) 22sin
as
axaL
+

= . 

 {ÖÄP : ( ) 22sin
as
axaL
+

= . 

3. Find : 
( ) 











++
−

253

1
2

1

s
L . 

 PõsP : 
( ) 











++
−

253

1
2

1

s
L . 

4. Prove : ( )[ ] [ ])(11 sFLeasFL ax −−− =+ . 

 {ÖÄP : ( )[ ] [ ])(11 sFLeasFL ax −−− =+ . 

Sub. Code 
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5. Define : Fourier series. 

 Áøμ¯Ö : L§›¯º öuõhº. 

6. Write the formula for '' 0a  in half range series. 

 Aøμ Ãa_z öuõh›À '' 0a  ØPõÚ `zvμzøu GÊxP. 

7. Define “ Fourier transform. 

 Áøμ¯Ö : L§›¯º E¸©õØÓ®. 

8. Prove : { } 22

2
as
aeF ax

C +
=−

π
. 

 {ÖÄP : { } 22

2
as
aeF ax

C +
=−

π
. 

9. Find : [ ]naZ . 

 PõsP : [ ]naZ . 

10. Find the inverse Z-transform of 

az
za

zF >








−
= − ,

1
1

log)( 1 . 

 az
za

zF >








−
= − ,

1
1

log)( 1 &ß Z&E¸©õØÓzvß Gvº 

E¸©õØÓzøuU PõsP. 
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 Part B  (5 × 5 = 25) 

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

11. (a) Find : ( )xexL x cos− . 

  PõsP : ( )xexL x cos− . 

Or 

 (b) Find : 





 −

x
xL cos1

. 

  PõsP : 





 −

x
xL cos1

. 

12. (a) Evaluate : ( ) ( )






++

−

21
11

sss
L . 

  ©v¨¤kP : ( ) ( )






++

−

21
11

sss
L . 

Or 

 (b) Evaluate : 















+
+−

3
2

log1

s
sL . 

  ©v¨¤kP : 















+
+−

3
2

log1

s
sL  
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13. (a) Find the Fourier expansion of ππ <<−= xxxf ,)( . 

  ππ <<−= xxxf ,)( &ß L§›¯º Â›øÁU PõsP. 

Or 

 (b) Find a sine series for cxf =)(  in the interval ( )π,0 . 

  CøhöÁÎ ( )π,0 &À cxf =)(  ØS ø\ß öuõhº 
PõsP. 

14. (a) Prove : { } ( ) { }[ ])()( xfF
ds
dixfxF n

n
nn −= . 

  {ÖÄP : { } ( ) { }[ ])()( xfF
ds
dixfxF n

n
nn −= . 

Or 

 (b) State and prove Fourier integral theorem. 

  L§›¯º öuõøP±mkz ÷uØÓzøuU TÔ {ÖÄP. 

15. (a) Prove : ( )[ ] )0()(1 fzzFznfz −=+ . 

  {ÖÄP : ( )[ ] )0()(1 fzzFznfz −=+ . 

Or 

 (b) Evaluate : 








++
−−

65
4

2
1

zz
zZ . 

  ©v¨¤kP : 








++
−−

65
4

2
1

zz
zZ . 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. (a) Prove : [ ] ( ) )0(')0()()(' 2 ffsxfLsxfL −−= . 

 (b) Find the laplace transform : 

  




≥
<<=

−

40
40

)(
t
tetf

t
. 

 (A) {ÖÄP : [ ] ( ) )0(')0()()(' 2 ffsxfLsxfL −−= . 

 (B) »õ¨»õì E¸©õØÓzøuU PõsP 

  




≥
<<=

−

40
40

)(
t
tetf

t
. 

17. Using laplace transform solve ( ) 13'2" −=++− xyyxxy  

when 0)0( =y . 

 0)0( =y  GÝ® ÷£õx ( ) 13'2" −=++− xyyxxy  I »õ¨»õì 

E¸©õØÓzøu¨ £¯ß£kzv wºUP. 

18. Prove : ( )
∞

=

≤≤−−+=
1

2

2
2 ,

cos
14

3 n

n x
n
xnx πππ

. 

 {ÖÄP : ( )
∞

=

≤≤−−+=
1

2

2
2 ,

cos
14

3 n

n x
n
xnx πππ

. 
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19. (a) State and prove convolution theorem. 

 (b) State and prove Parsival’s identify. 

 (A) ©i¨¦z ÷uØÓzøuU TÔ {ÖÄP. 

 (B) £õºê¯¼ß \©Ûø¯U TÔ {ÖÄP. 

20. Solve : ( ) ( ) ( ) 04142 =++−+ kykyky , 0)1(,1)0( == yy . 

 wºUP : ( ) ( ) ( ) 04142 =++−+ kykyky , 0)1(,1)0( == yy . 

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

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Prove that R  is not a vector space over C . 

 C &ß «x R  J¸ öÁUhº öÁÎ AÀ» GÚ {ÖÄP. 

2. Define : Linear span.  

 Áøμ¯Ö : ÷|›¯À }mh®. 

3. What is a linearly independent set? 

 ÷|›¯À \õº£ØÓ Pn® GßÓõÀ GßÚ? 

4. Define : Rank and Nullity. 

 Áøμ¯Ö : uμ® ©ØÖ® Cßø©. 

5. Define : Inner product. 

 Áøμ¯Ö : Emö£¸UPÀ. 

6. What is an orthogonal set? 

 ö\[SzxU Pn® GßÓõÀ GßÚ? 

Sub. Code 
7BMA4C2 
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7. If A  and B  are symmetric matrices prove that BAAB +  
is symmetric.  

 A  ©ØÖ®  B  \©a^º AoPÒ GÛÀ BAAB + &® \©a^º 
GÚ {ÖÄP. 

8. Give an example of elementary matrix of order 4. 
 |õßS Á›ø\²øh¯ öuõhUP{ø» AoUS J¸ 

GkzxUPõmk öPõk. 

9. Prove that the eigen values of A  and its transpose TA  
are the same. 

 A  ©ØÖ® Auß {μÀ {øμ ©õØÖ Ao TA &ß IPß 
©v¨¦PÒ \©® GÚ {ÖÄP. 

10. Define : Quadratic form.  
 Áøμ¯Ö : C¸£i ÁiÁ®.  

 Part B (5 × 5 = 25) 

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

11. (a) If V  is a vector space over F , prove that a non-
empty subset W  of V  is a subspace of V  if and 
only if W  is closed with respect to vector addition 
and scalar multiplication in V . 

  F &ß V  J¸ öÁUhºöÁÎ GÛÀ, V  ß J¸ 
öÁØÓØÓ EmPn® W  EÒöÁÎ BÁuØS 
÷uøÁ¯õÚ ©ØÖ® ÷£õx©õÚ {£¢uøÚ ¯õöuÛÀ 
V  À EÒÍ öÁUhº TmhÀ ©ØÖ® ì÷P»º 
ö£¸UPø»¨ ö£õ¸zx W  •i¯uõP C¸zu»õS® 
GÚ {ÖÄP. 

Or 

 (b) If V  is a vector space over a field F  and let 
VTS ⊆, , then prove that  

  (i) ( ) ( )TLSLTS ⊆⊆  

  (ii) ( ) ( ) ( )TLSLTSL +=∪  
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  V   Gß£x F &ß «x J¸ öÁUhº öÁÎ ©ØÖ® 

VTS ⊆,  GÛÀ 

  (i) ( ) ( )TLSLTS ⊆⊆  

  (ii) ( ) ( ) ( )TLSLTSL +=∪  GÚ {ÖÄP. 

12. (a) Prove that the vectors ( ) ( )3,1,2,2,4,1 −−  and 

( )5,11,4− are linearly dependent.  

   ( ) ( )3,1,2,2,4,1 −−  ©ØÖ® ( )5,11,4−  GßÓ öÁUhºPÒ 
÷|›¯À \õº¦øh¯øÁ GÚU Põmk. 

Or 

 (b) Let V  be a vector space over a field F  let 
{ }nvvvS ...,,, 21=  space V . If { }mwwwS ,...,, 21=  be a 

linearly independent set of vectors, then prove that 
nm ≤ .  

   J¸ PÍ® F &ß «x V  J¸ öÁUhº öÁÎ GßP. 

{ }nvvvS ...,,, 21=  Gß£x V  ß }mh® GßP. 

{ }mwwwS ,...,, 21=  Gß£x ÷|›¯À \õº£ØÓ 

öÁUhºPÎß Pn® GÛÀ nm ≤  GÚ {ÖÄP.  

13. (a) State and prove Schwartz’s inequality. 

   ìSÁõºmmì \©Ûßø©ø¯U TÔ {ÖÄP. 

Or 

 (b) If V  is a finite dimensional inner product space and 

W  be a subspace of V  then prove that ( ) WW =⊥⊥ . 

  V  Gß£x J¸ •iÄÖ £›©õnÄÒÍ Emö£¸UPÀ 
öÁÎ ©ØÖ® W  Gß£x V &ß EÒöÁÎ GÛÀ 

( ) WW =⊥⊥ GÚ {ÖÄP. 
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14. (a) Compute the inverse of the matrix  

  
















−
−−

−
=

225
5615

112

A . 

   Ao 
















−
−−

−
=

225
5615

112

A  &ß ÷|º©øÓ PnUQkP 

Or 

 (b) Find the rank : 
















−
−−
0111
1032

1210

. 

   uμ® PõsP : 
















−
−−
0111
1032

1210

. 

15. (a) Verify Cayley Hamilton’s theorem for the matrix 









=

34
21

A . 

   Ao 







=

34
21

A &US öP´¼ öíªÀhß ÷uØÓzøua 

\›£õºUP. 

Or 

 (b) Reduce the quadratic form 

  2
332

2
23121

2
1 416444 xxxxxxxxx +++++  to the 

diagonal form.  

   2
332

2
23121

2
1 416444 xxxxxxxxx +++++  GßÓ C¸£i 

ÁiÁzøu ‰ø»Âmh ÁiÁ©õP SøÓUP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. State and prove the fundamental theorem of 
homomorphism. 
ö\¯À©õÓõU ÷Põºzu¼ß Ai¨£øhz ÷uØÓzøuU TÔ 
{ÖÄP. 

17. If V  is a finite dimensional vector space over a field F  
and W  be a subspace of V  then prove that  

(a) VW dimdim ≤  

(b) WVW
V dimdimdim −= .  

 J¸ PÍ® F  ß «x V  Gß£x J¸ •iÄÖ £›©õn•ÒÍ 
öÁUhº öÁÎ ©ØÖ® W  Gß£x V ß EÒöÁÎ GÛÀ 
{ÖÄP. 

(A) VW dimdim ≤  

 (B) WVW
V dimdimdim −= . 

18. Explain Gram-Schmidt orthogonalisation process. 
 Qμõ®&ìQªmiß ö\[SzuõUPÀ •øÓø¯ ÂÁ›. 

19. Verify for consistency of equation 

 

0355
481272

1664
1634

=+−
=++

=+−
−=−−

zyx
zyx

zyx
zyx

 

 \©ß£õkPÎß Cø\øÁ \›£õºUP. 

 

0355
481272

1664
1634

=+−
=++

=+−
−=−−

zyx
zyx

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

















−
−−

−
=

312
132

226

A .  

Ao 
















−
−−

−
=

312
132

226

A &ß IPß ©v¨¦PÒ ©ØÖ® IPß 

öÁUhºPøÍU PõsP. 

 

 

 
———————— 
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 Part A  (10  2 = 20) 

Answer all questions. 

1. Prove that the set 






 ,....

4
3

,
3
2

,
2
1A  is countable. 

 Pn® 






 ,....

4
3

,
3
2

,
2
1A  GsohzuUPx GÚ {ÖÄP. 

2. Define discrete metric space. 

 ¤›{ø» ¯õ¨¦ öÁÎø¯ Áøμ¯Ö. 

3. Prove that Z  is not open in R . 

 R À Z  vÓ¢uuÀ» GÚ {ÖÄP. 

4. When do you say that a metric space M  is complete? 

 J¸ ¯õ¨¦ öÁÎ M &I G¨÷£õx •Êø©¯õÚx GÚU 

TÖÁõ´? 

5. Define a continuous function. 

 J¸ öuõhºa]¯õÚ \õºø£ Áøμ¯Ö. 

6. What is a homeomorphism? 

 ÁiöÁõ¨¦ø© GßÓõÀ GßÚ? 

Sub. Code 
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7. Define a connected metric space. 

 J¸ Cøn¢u ¯õ¨¦ öÁÎø¯ Áøμ¯Ö. 

8. State intermediate value theorem. 

 Cøh©v¨¦z ÷uØÓzøuU TÖP. 

9. Prove that R  with usual metric is not compact. 

 ÁÇUP©õÚ ¯õ¨¤ß RÌ R  Pa]u©õÚuÀ» GÚ {ÖÄP. 

10. Define : Sequentially compact metric space. 

 Áøμ¯øÓ : öuõhº¦ Pa]u©õÚ ¯õ¨¦ öÁÎ. 

 Part B  (5  5 = 25) 

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

11. (a) State and prove Minkowski’s inequality. 

  ªßöPÍìQ&ß \©Ûßø©ø¯ TÔ {ÖÄP. 

Or 

 (b) In any metric space ),( dM , prove that each open 
ball is an open set. 

  G¢u J¸  ¯õ¨¦ öÁÎ ),( dM &À JÆöÁõ¸ vÓ¢u 

£¢x® J¸ vÓ¢u Pn® GÚ {ÖÄP. 

12. (a) If ),( dm  is a metric space and MBA ,  then 
prove that  

  (i) BABA   
  (ii) BABA   
  ),( dm  J¸ ¯õ¨¦ öÁÎ ©ØÖ® MBA ,  GÛÀ  

  (i) BABA   
  (ii) BABA   GÚ {ÖÄP. 

Or 

 (b) State and prove Baire’s category theorem. 

  ÷£›ß ÁøP°Úz ÷uØÓzøuU TÔ {ÖÄP. 
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13. (a) Let ),( 11 dM  and ),( 22 dM  be two metric spaces and 

1Ma . Prove that a function 21: MMf   is 
continuous at ‘ a ’ )())(()( afxfax nn  . 

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

1Ma  GßP. 21: MMf   GßÓ \õº¦ ‘ a ’À öuõhºa] 

)())(()( afxfax nn   GÚ {ÖÄP. 

Or 

 (b) If 1d  is the metric on ]1,0[  and 2d  is the usual 
metric on ]2,0[  then show that the map 

]2,0[]1,0[: f  defined by xxf 2)(   is not an 
isometry. 

  ]1,0[ &ß «x 1d  J¸ ¯õ¨¦ ©ØÖ® 2d  Gß£x ]2,0[ &ß 

«x ¯õ¨¦ GÛÀ xxf 2)(   GÚ Áøμ¯ÖUP¨£mh 

]2,0[]1,0[: f  GßÓ \õº¦ \©¯õ¨£À» GÚ {ÖÄP. 

14. (a) Prove that any continuous image of a connected set 
is connected. 

  J¸ Cøn¢u Pnzvß G¢u J¸ öuõhºa]¯õÚ 

¤®£•® Cøn¢ux GÚ {ÖÄP. 

Or 

 (b) If A  is a connected subset of a metric space M  
then prove that A  is connected. 

  A  Gß£x J¸ ö©m›U öÁÎ M &ß J¸ Cøn¢u 

EmPn® GÛÀ A  Cøn¢ux  GÚ {ÖÄP. 

15. (a) Prove that a non-empty  subset of a totally bounded 
set is totally bounded. 

  J¸ •ÊÁμ®¦øh¯ Pnzvß J¸ öÁØÓØÓ EmPn® 

•Ê Áμ®¦øh¯x GÚ {ÖÄP. 

Or 

 (b) Prove that continuous image of a compact metric 
space is compact. 

  J¸ Pa]u©õÚ ¯õ¨¦ öÁÎ°ß öuõhºa]¯õÚ ¤®£® 

Pa]u©õÚx GÚ {ÖÄP. 
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 Part C  (3  10 = 30) 

Answer any three questions. 

16. Prove that R  is uncountable. 

 R  GsohzuUPuÀ» GÚ {ÖÄP. 

17. Let M  be a metric space and 1M  a subspace of M . If 

11 MA   then prove that 1A  is open in 1M  there 
exists an open set A  in M  such that 11 MAA  . 

 M  J¸ ¯õ¨¦ öÁÎ ©ØÖ® 1M  Gß£x M &ß J¸ EÒ öÁÎ 

GßP. 11 MA   GÛÀ 1M &À 1A ß vÓ¢ux  11 MAA   

GÝ©õÖ M &À J¸ vÓ¢u Pn® A  Aø©¢v¸US® GÚ 

{ÖÄP. 

18. Prove : 
 (a) Rf ]1,0[:  defined by 2)( xxf   is uniformly 

continuous. 

 (b) Rf )1,0(:  defined by 
x

xf 1
)(   is not uniformly 

continuous. 
 {ÖÄP : 

 (A) 
2)( xxf   GÚ Áøμ¯ÖUP¨£mh Rf ]1,0[:  Gß£x 

^μõÚ öuõhºa]. 

 (B) 
x

xf 1
)(   GÚ Áøμ¯ÖUP¨£mh Rf )1,0(:  ^μõÚ 

öuõhºa]¯ØÓx.  

19. Prove : A subspace of R  is connected   it is an interval. 

 R &ß J¸ EÒöÁÎ Cøn¢ux   Ax J¸ CøhöÁÎ. 

20. State and prove Heine Borel theorem. 

 öí´Û ÷£õμÀ ÷uØÓzøuU TÔ {ÖÄP. 

——————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Find the median of 66, 65, 64, 70, 61, 60, 56, 63,  
60, 67, 62. 

Cøh{ø» AÍÄ PõsP : 66, 65, 64, 70, 61, 60, 56, 63,  
60, 67, 62. 

2. Define : Range. 
 Áøμ¯Ö : Ãa_. 

3. Write the formula for 1
rμ . 

 1
rμ  &ß `zvμzøu GÊxP. 

4. Write Bowley’s coefficient of Skewness.  
 ö£Í¼°ß ÷PõmhU öPÊøÁ GÊxP. 

5. State the formula of rank correlation coefficient. 
 uμ JmkÓÄ öPÊÂß `zvμzøuU TÖ. 

6. Prove : byxbxyr ±= . 

 {ÖÄP : byxbxyr ±= . 

Sub. Code 
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7. State Lagrange interpolation formula. 

 ö»Uμõg]°ß Cøha ö\¸PÀ Áõ´¨£õmøhU TÖP. 

8. Prove : ( ) ( ) ( )γABABCAB += . 

 {ÖÄP : ( ) ( ) ( )γABABCAB += . 

9. Write the use of index numbers. 

 SÔ±mk GsPÎß £¯øÚ GÊxP. 

10. What are the  components of time series? 

 Põ»zöuõh›ß TÖPÒ ¯õøÁ? 

 Part B (5 × 5 = 25) 

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

11. (a) Compute the standard deviation for the following 
data.  

62 85 73 81 74 58 66 72 54 84

65 50 83 62 85 52 80 86 71 75

   RÌÁ¸® uμÄPÐUS vmh Â»UP® PõsP. 

62 85 73 81 74 58 66 72 54 84

65 50 83 62 85 52 80 86 71 75

Or 

 (b) Write the advantages of measures of dispersion.  

   ÂμÁÀ AÍÃkPÎß £¯ßPÒ GÊxP. 

12. (a) Fit a straight line to the data keeping x  as 
independent variable.  

x 0 1 2 3 4 

y 1 1.8 3.3 4.5 6.3
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  x I \õμõu ©õÔ¯õPU öPõsk uμÄPÐUS J¸ 
÷|º÷Põk ö£õ¸zxP. 

x 0 1 2 3 4 

y 1 1.8 3.3 4.5 6.3

Or 

 (b) Compute 14321 ,,,, βμμμμ  and 2β : 

x 0 1 2 3 4 5 6

y 5 15 17 25 19 14 5

   14321 ,,,, βμμμμ  ©ØÖ®  2β  PnUQkP: 

x 0 1 2 3 4 5 6

y 5 15 17 25 19 14 5

13. (a) Calculate the Correlation Coefficient.  

x 50 50 55 60 65 65 65 60 60 60

y 11 13 14 16 16 15 15 14 13 13

   JmkÓÄU öPÊøÁ PnUQkP. 

x 50 50 55 60 65 65 65 60 60 60

y 11 13 14 16 16 15 15 14 13 13

Or 

 (b) Find the rank correlation for the following data:  

x 5 2 8 1 4 6 3 7

y 4 5 7 3 2 8 1 6

   RÌÁ¸® Â£μ[PÐUS uμ JmkÓÄ öPÊ PõsP. 

x 5 2 8 1 4 6 3 7

y 4 5 7 3 2 8 1 6
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14. (a) Given ;8080 =+ VV  ;1071 =+ VV  ;562 =+ VV  
1053 =+ VV  find 4V . 

   ;8080 =+ VV  ;1071 =+ VV  ;562 =+ VV  

1053 =+ VV  GÚ öPõkUP¨£mkÒÍÚ 4V  PõsP. 

Or 

 (b) Examine the consistency of the data:  

  ,800,1=N  ( ) ,850=A  ( ) ,780=B  ( ) 326=C , 
( ) ,250=AB  ( ) ,122=BC  ( ) ,144=AC  ( ) 50=ABC . 

   uμÄPÎß JÆÄø©ø¯ ÷\õvUP : 

   ,800,1=N  ( ) ,850=A  ( ) ,780=B  ( ) 326=C , 

( ) ,250=AB  ( ) ,122=BC  ( ) ,144=AC  ( ) 50=ABC . 

15. (a) Calculate Fisher’s index number for the following 
data :  

Base Year Current Year  
Commodities Price Quantity Price Quantity

A 2 8 4 6 

B 5 10 6 5 

C 4 14 5 10 

D 2 19 2 13 

   RÌÁ¸® uμÄPÐUS ¤å›ß SÔ±mk GsønU 
PnUQkP. 

Ai¨£øh Bsk |h¨£õsk  
ö£õ¸mPÒ Âø» AÍÄ Âø» AÍÄ

A 2 8 4 6 

B 5 10 6 5 

C 4 14 5 10 

D 2 19 2 13 

Or 
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 (b) Prove that Fisher’s index number is an ideal index 
number.  

   ¤å›ß SÔ±mk Gs J¸ ÂÊª¯ SÔ±mk Gs 
GÚ {ÖÄP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Find the mean, median and mode for the following data.  

Class Frequency Class  Frequency

20-24 3 40-44 12 

25-29 5 45-49 6 

30-34 10 50-54 3 

35-39 20 55-59 1 

 RÌÁ¸® uμÄPÐUS \μõ\›, Cøh{ø» AÍÄ ©ØÖ® 
•Pk PõsP. 

ÁS¨¦ Aø»öÁs ÁS¨¦ Aø»öÁs

20-24 3 40-44 12 

25-29 5 45-49 6 

30-34 10 50-54 3 

35-39 20 55-59 1 

17. Find the Karl Pearson’s Coefficient of skewness.  

x 6 7 8 9 10 11 12

y 3 6 9 13 8 5 4 

 PõºÀ ¤¯õº\ß ÷PõmhU öPÊøÁU PõsP. 

x 6 7 8 9 10 11 12

y 3 6 9 13 8 5 4 
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18. Obtain the lines of regression for the following data.  
x 1 2 3 4 5 6 7 8 9 

y 9 8 10 12 11 13 14 16 15

 RÌÁ¸® uμÄPÐUS ¤ßÚøhÄ ÷PõkPøÍ¨ ö£ÖP : 

x 1 2 3 4 5 6 7 8 9 

y 9 8 10 12 11 13 14 16 15

19. Find 5V  given that ;41 =V  ;72 =V  134 =V ; and 307 =V . 

 ;41 =V  ;72 =V 134 =V  ©ØÖ® 307 =V  GÚ 

öPõkUP¨£mkÒÍÚ 5V  PõsP. 

20. Explain measurement of trends.  

 ÷£õUS AÍÃkPøÍ ÂÁ›. 

 

 

 
———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Write any two uses of O.R. 

 O.R. ß Cμsk £¯ßPøÍ GÊxP.  

2. State fundamental theorem of linear programming. 

 ÷|›¯À vmhzvß Ai¨£øh ÷uØÓzøu TÖP.  

3. Define slack variable.  

 Áøμ¯Ö : öuõ´Ä ©õÔ.  

4. Write the dual problem. 

 Min 321 1864 xxxZ ++=  

 
S.T.

 

0,,

52

33

321

32

21

≥
≥+
≥+

xxx
xx
xx
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 C¸©U PnUøP GÊxP.  

 Min 321 1864 xxxZ ++=  

 
S.T.

 

0,,

52

33

321

32

21

≥
≥+
≥+

xxx
xx
xx

 

5. Define : Transportation Problem.  

 Áøμ¯Ö : ÷£õUSÁμzxU PnUS.  

6. What are balanced and unbalanced T.P.? 

 \©©õÚ ©ØÖ® \©ÚØÓ T.P. GßÓõÀ GßÚ? 

7. Define : Assignment Problem.  

 Áøμ¯Ö : JxURmkU PnUS.  

8. What is an unbalanced Assignment problem? 

 \©ÚØÓ JxURmk PnUS GßÓõÀ GßÚ? 

9. Define: Sequencing Problem.  

 Áøμ¯Ö : Á›ø\ ©õØÖU PnUS.   

10. What do you know about “no passing rule”? 

 ‘‘Ph¢x ö\À¾® Âv CÀø»’’ Gß£x £ØÔ } AÔÁx ¯õx? 

 Part B  (5 × 5 = 25) 

Answer all questions. 

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

  J¸ L.P.P. °ß Pou Aø©¨ø£ J¸ 
GkzxUPõmkhß ÂÁ›.  

Or 

 (b) Write any five applications of O.R. 

  O.R. ß I¢x £¯ß£õkPøÍ GÊxP.  
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12. (a) Explain Two Phase method. 

  C¸•PÄ •øÓø¯ ÂÍUSP. 

Or 
 (b) Use duality to solve the following L.P.P. 
  Max 4321 23 xxxxZ ++−=  

  

S.t. 

4,3,2,1,0

23

73

1

431

321

21

=≤
−=−+

≤−−
−≥+

jx
xxx
xxx

xx

j

 

  RÌÁ¸® L.P.P. I C¸©zøu £¯ß£kzv wºUP.  

  Max 4321 23 xxxxZ ++−=  

  

S.t. 

4,3,2,1,0

23

73

1

431

321

21

=≤
−=−+

≤−−
−≥+

jx
xxx
xxx

xx

j

 

13. (a) Solve using North West Corner Rule: 
 D1 D2 D3 D4 Supply

R1 5 7 13 10 700 

R2 8 6 14 13 400 

R3 12 10 9 11 800 

Demand 200 600 700 400  

  Áh÷©ØS ‰ø» Âvø¯¨ £¯ß£kzvz wºUP.  

 D1 D2 D3 D4 ÁÇ[PÀ

R1 5 7 13 10 700 

R2 8 6 14 13 400 

R3 12 10 9 11 800 

÷uøÁ 200 600 700 400  

Or 
 (b) Explain Vogel approximation method.  
  ÷ÁõP¼ß ÷uõμõ¯ •øÓø¯ ÂÁ›.  
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14. (a) Write the Mathematical formulation of an 
Assignment Problem. 

  JxURmkU PnUQß Pou Aø©¨ø£ GÊxP.  

Or 

 (b) Solve the following assignment Problem: 
 I II III IV

A 15 14 12 16

B 23 22 25 24

C 31 34 32 33

D 21 32 44 53

  RÌÁ¸® JxURmk PnUøP wºUP.  

 I II III IV

A 15 14 12 16

B 23 22 25 24

C 31 34 32 33

D 21 32 44 53

15. (a) Solve the following sequencing Problem. 
  Job 

  J1 J2 J3 J4 J5 J6

M1 1 3 8 5 6 3  
Machines M2 5 6 3 2 2 10

  RÌÁ¸® Á›ø\©õØÖU PnUøP wºUP.  

  ÷Áø» 

  J1 J2 J3 J4 J5 J6

M1 1 3 8 5 6 3  
C¯¢vμ[PÒ M2 5 6 3 2 2 10

Or 
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 (b) Find the minimum elapsed total time of 2 jobs and  
5 machines using graphic method. 

  Machines 

Sequence  A B C D E 
Job 1 Time 2 3 4 6 2

Sequence  C A D E B 
Job 2 Time 4 5 3 2 6

  Cμsk ÷Áø»PÒ ©ØÖ® I¢x C¯¢vμ[PÎÀ «a]Ö 
ö©õzu Põ» ÷|μzøu PnUQkÁuØS Áøμ£h 
•øÓø¯ £¯ß£kzxP.  

  C¯¢vμ[PÒ 

Á›ø\ A B C D E 
÷Áø» 1 ÷|μ® 2 3 4 6 2

Á›ø\ C A D E B 
÷Áø» 2 

÷|μ® 4 5 3 2 6

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Solve Graphically : 
 Min 21 360400 xxZ +=  

 

S.t.

 

0,

10

8

4535

21

2

1

21

≥
≤
≤
≥+

xx
x
x
xx

 

 Áøμ£h •øÓ°À wºUP.  

 Min 21 360400 xxZ +=  

 

S.t.

 

0,

10

8

4535

21

2

1

21

≥
≤
≤
≥+

xx
x
x
xx
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17. Use Charnes Big-M method to solve the following L.P.P. 

 Min 212 xxZ +=  

 

S.T.

 

0,

32

634

33

21

21

21

21

≥
≤+
≥+
=+

xx
xx
xx
xx

 

 RÌÁ¸® L.P.P. &I \õºßì ö£›¯ M •øÓø¯¨ 

£¯ß£kzvz wºUP.  

 Min 212 xxZ +=  

 

S.T.

 

0,

32

634

33

21

21

21

21

≥
≤+
≥+
=+

xx
xx
xx
xx

 

18. Solve the T.P. : 

 I II III IV V Supply

A 6 4 4 7 5 100 

B 5 6 7 4 8 125 

C 3 4 6 3 4 175 

Demand 60 80 85 105 70 400 

 T.P. & I wºUP.  

 I II III IV V ÁÇ[PÀ

A 6 4 4 7 5 100 

B 5 6 7 4 8 125 

C 3 4 6 3 4 175 

÷uøÁ 60 80 85 105 70 400 
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19. Solve the assignment problem for maximum profit.  

 A B C D 

P 140 112 98 154

Q 90 72 63 99 

R 110 88 77 121

S 80 64 56 88 

 «¨ö£¸ »õ£® ö£Ó JxURmk PnUøPz wºUP.  

 A B C D 

P 140 112 98 154

Q 90 72 63 99 

R 110 88 77 121

S 80 64 56 88 

20. Solve the following Sequencing Problem. 

  Job 

  A B C D E 

 M1 10 12 8 15 16

Machines M2 3 2 4 1 5 

 M3 5 6 4 7 3 

 M4 14 7 12 8 10
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 RÌ Á¸® Á›ø\ ©õØÖU PnUøPz wºUP.  

  ÷Áø»PÒ 

  A B C D E 

 M1 10 12 8 15 16

C¯¢vμ[PÒ M2 3 2 4 1 5 

 M3 5 6 4 7 3 

 M4 14 7 12 8 10

———————— 
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2022. 

Fifth Semester 

Mathematics 

Elective : GRAPH THEORY 

(CBCS – 2017 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Show that the sum of the degree of all the vertices of a 
graph is even. 

 J¸ Áøμ¤À AøÚzx •øÚPÎß £iPÎß TkuÀ Cμmøh 

GÚ {ÖÄP. 

2. Define isomorphism between two graphs. 

 C¸ Áøμ¦PÐUS Cøh°À \© J¨¦ø©ø¯ Áøμ¯Ö. 

3. Define a connected graph and give an example. 

 J¸ Cøn¢u Áøμø£ Áøμ¯Ö ©ØÖ® J¸ GkzxUPõmk 

öPõk. 

4. When do you say that a graph is Hamiltonian? 

 J¸ Áøμø£ G¨÷£õx ÷íªÀhß Áøμ¦ GÚU TÖÁõ´? 

5. Define a tree and give one example. 

 J¸ ©μzøu Áøμ¯Özx J¸ GkzxUPõmk öPõk. 

6. Show that every connected graph has a spanning tree. 

 JÆöÁõ¸ Cøn¢u Áøμ¤ØS® J¸ £μÁÀ ©μ® Esk GÚ 

{ÖÄP. 

Sub. Code 
7BMAE1A 
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7. Define polyhedral graph. 

 £ß•P Áøμø£ Áøμ¯Ö. 

8. State Kuratowski theorem. 

 Sμ÷hõìQ°ß ÷uØÓzøuU TÖP. 

9. Define : directed graph. 

 Áøμ¯Ö: vø\°mh Áøμ¦. 

10. Give an example of a sub digraph. 

 J¸ EÒ vø\°mh Áøμ¤ØS J¸ GkzxUPõmk u¸P. 

 Part B (5 × 5 = 25) 

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

11. (a) Prove that the number of odd degree vertices in a 
graph is always even. 

   J¸ Áøμ°À JØøÓ¨ £i •øÚPÎß GsoUøP 

Cμmøh Gs GÚ {ÖÄP. 

Or 

 (b) Prove: ( ) ( )mnrnmr ,, = . 

   {ÖÄP : ( ) ( )mnrnmr ,, = . 

12. (a) Show that a closed walk of odd length contains a 
cycle. 

   JØøÓ Gs }Í® öPõsh J¸ ‰i¯ |øh¯õÚx J¸ 

_ØøÓ¨ ö£ØÔ¸US® GÚ {ÖÄP. 

Or 

 (b) If G  is a graph in which a degree of every vertex is 
atleast 2, then prove that G  contains a cycle.  

   J¸ Áøμ¦ G &À JÆöÁõ¸ •øÚ°ß £i²® 

SøÓ¢ux 2 GÛÀ G  J¸ _ØøÓ¨ ö£ØÔ¸US® GÚ 

{¸¤. 
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13. (a) Find the number of perfect matching in the 
complete bipartite graph mnK , . 

   •Ê C¸ ¤›ÂøÚ Áøμ¦ mnK , ß ö\ÆÂ¯ 

ö£õ¸zu[PÎß GsoUøPø¯U PõsP. 

Or 

 (b) If G  is a k-regular bipartite graph, 0≥k , then show 
that G  has a perfect matching. 

   G  Gß£x 0≥k  GÝ©õÖ EÒÍ J¸ k&JÊ[S 

C¸¤›ÂøÚ Áøμ¦ GÛÀ G ØS J¸ ö\ÆÂ¯ 

ö£õ¸zu® C¸US® GÚ {ÖÄP. 

14. (a) State and prove Euler’s theorem. 

   B´»º ÷uØÓzøu TÔ {ÖÄP. 

Or 

 (b) If a ( )11 ,qp  graph and a ( )22 ,qp  graph are 
homeomorphic, then prove that 1221 qpqp +=+ . 

   J¸ ( )11 ,qp  Áøμ¦® J¸ ( )22 ,qp  Áøμ¦® 

ÁiöÁõ¨¦ø© GÛÀ 1221 qpqp +=+ GÚ {ÖÄP. 

15. (a) If two digraphs are isomorphic show that the 
corresponding points have the same degree pair. 

   C¸ vø\Áøμ¦PÒ \© J¨¦ø© GÛÀ {PμõÚ ¦ÒÎPÒ 

\©©õÚ ÷áõi¨ £iPøÍ¨ ö£ØÔ¸US® GÚ {ÖÄP. 

Or 

 (b) Show that every tournament has a spanning path. 

   JÆöÁõ¸ ÷£õmi²® J¸ £μÁÀ £õøuø¯¨ 

ö£ØÔ¸US® GÚ {ÖÄP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Prove : p=′+′ βα . 

 {ÖÄP : p=′+′ βα  
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17. Show that the following are equivalent if G  is a 
connected graph with atleast 3 points 

 (a) G  is a Block 

 (b) Any two point of G  lie on a common cycle. 

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

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

 G  Gß£x SøÓ¢ux 3 ¦ÒÎPÒ öPõsh J¸ Cøn¢u Áøμ¦ 

GÛÀ RÌ Á¸£øÁ \©õÚ©õÚøÁ {ÖÄP. 

 (A) G  J¸ Pmh® 

 (B) G  ß G¢u C¸  ¦ÒÎPÐ® J¸ ö£õxÁõÚ _ØÔÀ 

C¸US®. 

 (C) G  ß G¢u J¸ ¦ÒÎ²® G¢u J¸ ÷Põk® J¸ 

ö£õxÁõÚ _ØÔÀ Aø©¢v¸US®. 

 (D) G  ß G¢u C¸ ÷PõkPÐ® J¸ ö£õxÁõÚ _ØÔÀ 

C¸US®. 

18. Prove that a matching M  in a graph G  is a maximum 
matching if and only if G  contains no M -augmenting 
path. 

 J¸ Áøμ¦ G  ß J¸ ö£õ¸zu® M  & BÚx J¸ «¨ö£¸ 

ö£õ¸zu©õÁuØS ÷uøÁ¯õÚ ©ØÖ® ÷£õx©õÚ {£¢uøÚ 

¯õöuÛÀ G &À M  &ªSv£kzv¯ £õøu C¸UPõx 

Gß£uõS® GÚ {ÖÄP. 

19. Show that every planar graph is 5-colourabte. 

 G¢u J¸ \©uÍ Áøμ¦® 5 &ÁsnªhzuUPx GÚ {ÖÄP. 

20. Show that a weak digraph D  is Eulerian if every point of 
D  has equal in degree and out degree.  

 D &ß JÆöÁõ¸ •øÚ²® \©©õÚ EÒ£i ©ØÖ® öÁÎ¨£i 

ö£ØÔ¸¨¤ß J¸ |¼¢u vø\ Áøμ¦ D  BÚx B´»º 

Áøμ£õS® GÚ {ÖÄP. 

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

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Give two examples of algebraic equations. 

 C¯ØPou \©ß£õkPÐUS C¸ GkzxUPõmkPÒ öPõk. 

2. What is the demerits of the bisection method? 

 C¸ \© TÔhÀ •øÓ°ß SøÓ£õk ¯õx? 

3. Prove : 1)1()1( =∇−Δ+ . 

 {ÖÄP : 1)1()1( =∇−Δ+ . 

4. Write the Lagranges formula in interpolation. 

 Cøhaö\¸P¼À ö»Uμõg]°ß `zvμzøu GÊxP. 

5. State Newton’s formula to find )(xf ′  using forward 

difference. 

 •ß÷ÚõUS ÷ÁÖ£õmøh¨ £¯ß£kzv )(xf ′  
Põs£uØPõÚ {³mhÛß `zvμzøu TÖP. 

Sub. Code 
7BMAE2A 
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6. Write simpson’s 3/8 rule. 

 ]®\Ûß 3/8 Âvø¯ GÊxP. 

7. Why Gauss-Seidal method is a better method? 

 Hß Põì&^hÀ •øÓ E¯º¢ux? 

8. Solve by Jordan method 

 
73

24

21

21

=+
−=−

xx
xx

 

 ÷áõºhß •øÓ°À wºUP : 

 
73

24

21

21

=+
−=−

xx
xx

 

9. Write the fourth order R.K. method formula. 

 |õßPõ® Á›ø\ R.K. •øÓ `zvμzøu GÊxP. 

10. Write modified Euler formula. 

 B´»›ß ©õØÔ¯ø©UP¨£mh `zvμzøu GÊxP. 

 Part B  (5 × 5 = 25) 

Answer all the questions. 

11. (a) Find the positive root of 523 += xx  by False 
position method. 

  523 += xx &ß «øP ‰»zøu ¤øÇ Ch •øÓ°À 
PõsP. 

Or 

 (b) Using Newton Raphson method find the root 
between 0 and 1 of the equation 463 −= xx  correct 
to 5 decimal places. 

  5 u\© Ch v¸zu©õP \©ß£õk 463 −= xx ØS  
0 ©ØÖ® 1ØS Cøh¨£mh ‰»zøu {³mhß μõ¨\ß 
•øÓø¯¨ £¯ß£kzvU PõsP. 
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12. (a) Prove : 1−−=
Δ
∇−

∇
Δ EE . 

  {ÖÄP : 1−−=
Δ
∇−

∇
Δ EE  

Or 

 (b) Find the value of y  when 5=x  from the following 

data : 

x 4 6 8 10 

y 1 3 8 16 

  RÌPõq® ÂÁμ[PÎ¼¸¢x 5=x  GÝ® ÷£õx y ß 
©v¨¦ PõsP. 

x 4 6 8 10 

y 1 3 8 16 

13. (a) Find the first derivative at 5.1=x . 

x 1.5 2.0 2.5 3.0 3.5 4.0 

y 3.375 7 13.625 24 38.875 59 

  5.1=x À •uÀ ÁøP±møhU PõsP. 

x 1.5 2.0 2.5 3.0 3.5 4.0 

y 3.375 7 13.625 24 38.875 59 

Or 

 (b) Using Trapezoidal rule find 
6

0

)( dxxf  from the 

following set of values of x  and )(xf . 

x : 0 1 2 3 4 5 6 

f (x) : 1.56 3.64 4.62 5.12 7.08 9.22 10.44 
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  x  ©ØÖ® )(xf &ß ©v¨¦PÎ¼¸¢x mμõ¤\õ´hÀ 

Âvø¯¨ £¯ß£kzv 
6

0

)( dxxf &IU PõsP. 

x : 0 1 2 3 4 5 6 

f (x) : 1.56 3.64 4.62 5.12 7.08 9.22 10.44 

14. (a) Solve by Gauss elimination method 

  
33114
20238
1242

=−+
=+−
=++

zyx
zyx
zyx

 

  Põêß }UPÀ •øÓ°À wºUP. 

  
33114
20238
1242

=−+
=+−
=++

zyx
zyx
zyx

 

Or 

 (b) Solve by Gauss Jordan method 

  
33114
20238
1242

=−+
=+−
=++

zyx
zyx
zyx

 

  Põì ÷áõºhß •øÓ°À wºUP  

  
33114
20238
1242

=−+
=+−
=++

zyx
zyx
zyx
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15.  (a) Solve by Picard’s method upto 3rd approximation. 
Also find the value of )2.0(),1.0( yy . Given 

1)0(,2 =−=′ yxyy . 

  3 B® ÷uõμõ¯® Áøμ ¤Põºiß •øÓ°À wºUP. 
÷©¾® )2.0(),1.0( yy ß ©v¨¦PøÍU PõsP. 

1)0(,2 =−=′ yxyy  GÚ öPõkUP¨£mkÒÍx. 

Or 

 (b) Given yy −=′  and 1)0( =y . Find the values of y  
when 02.0,01.0=x  by Euler method. 

  yy −=′  ©ØÖ® 1)0( =y  GÚU öPõkUP¨£mkÒÍÚ. 

02.0,01.0=x  GÝ® ÷£õx y ß ©v¨¦PøÍ B´»º 
•øÓ°À PõsP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Find the positive root of 0cos == xx  using bisection 
method. 

 0cos == xx ß ªøP ‰»zøu C¸ \© TÔhÀ •øÓ°À 
PõsP. 

17. Given the values  

x : 14 17 31 35 

f (x) : 68.7 64 44 39.1 

 Find the value of )(xf  corresponding to 27=x . 

x : 14 17 31 35 

f (x) : 68.7 64 44 39.1 

 GßÓ ©v¨¦PÒ öPõkUP¨£mkÒÍÚ. 27=x US 

Cøn¯õÚ )(xf &ß ©v¨¦ PõsP. 
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18. Evaluate by Trapezoidal and Simpson’s rule :  +

6

0
21 x

dx
. 

  +

6

0
21 x

dx
I iμõ¨¤\õ´hÀ ©ØÖ® ]®\ß •øÓ°À 

©v¨¤kP. 

19. Solve by Gauss Seidal method 

 
11054
722156
85627

=++
=++
=−+

zyx
zyx
zyx

 

 Põì&^hÀ •øÓ°À wºUP. 

 
11054
722156
85627

=++
=++
=−+

zyx
zyx
zyx

 

20. Given yxy +=′  and 1)0( =y . Find )2.0(y  using 4th order 
R.K. method. 

 yxy +=′  ©ØÖ® 1)0( =y  öPõkUP¨£mkÒÍÚ. 4 B® 

Á›ø\ R.K. •øÓ°À )2.0(y I PõsP. 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define Tautology.  

 Áøμ¯Ö : \ºÁ Esø©. 

2. Draw truth table for qp ↔ . 

 qp ↔  US Esø© AmhÁøn ÁøμP.  

3. Define a modular lattice.  

 ÂPØ£ ¤ßÚø» Áøμ¯Ö. 

4. Define a Boolean algebra.  

 §¼¯ß C¯ØPouzøu Áøμ¯Ö. 

5. Define Hamming distance.  

 íõª[ yμ® Áøμ¯Ö. 

6. Define a group code.  

 S»USÔ±møh Áøμ¯Ö. 

Sub. Code 
7BMAE3A 
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7. Define a finite automata  

 •iÄÒÍ uõÛ&Áøμ¯Ö. 

8. Write usual notations, define δ̂ .  

 ÁÇUP©õÚ SÔ±kPÎß£i δ̂ &I Áøμ¯Ö. 

9. Define Type I grammar.  

 ÁøP I C»UPn® & Áøμ¯Ö. 

10. Define regular grammar.  

 JÊ[S C»UPnzøu Áøμ¯Ö. 

 Part B  (5 × 5 = 25) 

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

11. (a) Is ( ) ( )qpqp ∨↔→  a tautology.  

  ( ) ( )qpqp ∨↔→  J¸ ö©´®ø©¯õ? 

Or 

 (b) Find DNF.  

  ( ) ( )qpqp ∧↔∨  

  DNF PõsP.  

  ( ) ( )qpqp ∧↔∨  

12. (a) If L  and M  are lattices ; prove that ML ×  is also a 
lattice.   

  L  ©ØÖ® M  ¤ßÚÀPÒ GÛÀ ML ×  &® ¤ßÚÀ 
GÚ {ÖÄP.  

Or 

 (b) Prove that every distributive lattice is modular.   

  G¢u J¸ £[Rmk ¤ßÚ¾® ÂPØ£ ¤ßÚ»õS® GÚ 
{ÖÄP.  
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13. (a) Prove that ),( de  can correct K  or fever errors ⇔  

minimum distance of e  is atleast )12( +k .  

  ),( de  BÚx K  AÀ»x AuØS SøÓ¢u uÁÖPøÍ 

\›ö\´²® ⇔  e &ß SøÓ¢u£m\ yμ® SøÓ¢x  

)12( +k  & GÚ {ÖÄP.  

Or 

 (b) Prove that )1,( +mm  parity check code can detect 
one error.  

  )1,( +mm  £õ›mi ÷\õuøÚ SÔUS® J¸ uÁøÓ 

Psk¤iUS® GÚ {ÖÄP.  

14. (a) Construct finite automation M  accepting { }baab, .  

  { }baab,  &øÁ AÝ©vUS® •iÄÒÍ uõÛ M I 

Aø©UPÄ®.  

Or 

 (b) Explain Nondeterministic Finite Automata (NFA).  

  NFA & {ºn°UPÂ¯»õu •iÄÒÍ uõÛø¯ 

ÂÍUSP. 

15. (a) If { }1,/)( ≥= mnbaaGL mn , find G .  

  { }1,/)( ≥= mnbaaGL mn  GÛÀ G &I PõsP.  

Or 

 (b) Construct a regular grammar to generate 







 ≥ 1,,/ nmlcba

nml
.  

  






 ≥ 1,,/ nmlcba

nml
 E¸ÁõUS® JÊ[S C»UPnzøu 

Aø©UPÄ®.  
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Find PNDF : 

 ( ) ( ) ( )RQRPQP ∧∨∧∨∧ .  

 PNDFI PõsP.  

 ( ) ( ) ( )RQRPQP ∧∨∧∨∧  

17. Show that the Boolean algebra B  is isomorphic to )(AP , 
A  is the set of all atoms of B .  

 A  Gß£x B &ß AoPÎß Pn®, GÛÀ §¼¯ß 

C¯ØPou® B  BÚx )(AP US C¯ö»õ¨¦ø© Eøh¯x 

GÚ {ÖÄP.   

18. Write the procedure for constructing a group code.  

 S»USÔ±k Aø©US® ÁÈ•øÓø¯ GÊxP.  

19. Construct NFA which accepts  

 { }axxbaxL isrightfromofsymbolthird,3/},{ ≥∈= ∗  

 =L { ,3/},{ ≥∈ ∗ xbax  Á»v¼¸¢x x&ß ‰ßÓõÁx  

SÔ±k a} &øÁ AÝ©vUS® NFA & øÁ Aø©UPÄ®.  

20. Construct a regular grammar which generate strings of 
0’s and 1’s having n  odd number of 0’s and odd number of 
1’s.  

 n  JØøÓ 0UPøÍ²® ©ØÖ® JØøÓ 1 PøÍ²® öPõsh 
0&PÒ, 1&PÒ \μ[PøÍ E¸ÁõUS® JÊ[S C»UPn® 
Aø©UPÄ®.  

———————— 


