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D–2937      

DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION,  
DECEMBER 2019. 

First Semester 

CLASSICAL ALGEBRA 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10  2 = 20 marks) 

Answer ALL questions. 

1. State Binomial Theorem. 

2. Solve 01243 23  xxx . 

3. Write the working procedure of Newton’s method. 

4. If  ,,  are the roots of 021116 23  xxx . Find 

the value of 2  

5. Define unit matrix. 

6. Find the determinant value of 



















321
231
422

. 

7. Define rank of a nm   matrix. 
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8. Find the characteristic equation of 





11
21

. 

9. Prove that the matrix A and its transpose TA  have the 
same characteristic roots. 

10. Find the eigen values of 




















021
612
322

. 

PART B — (5  5 = 25 marks) 

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

11. (a) Find coefficient of rx  in the expansion of 

 22321  xx . 

Or 

 (b) Diminish the roots of 024410 234  xxxx  
by 2. 

12. (a) Find the positive root of 0353  xx . 

Or 

 (b) Briefly explain about Horner’s method. 

13. (a) If  ,,,  are the roots of 

0134  rqxpxx . Find the value of 


1111

 . 

Or 

 (b) Solve the equation 062537256 234  xxxx . 
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14. (a) Determine the rank of 
















273
862
541

. 

Or 

 (b) Examine the consistency of the equations 
1432  zyx , 1123  zyx , 1132  zyx . 

15. (a) Verify Cayley Hamilton theorem for 
















302
120
201

. 

Or 

 (b) Find the characteristic equation of 
















bac
acb
cba

. 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Sum to infinity the series : 

 
18
8

12
5

6
2

12
5

6
2

6
2

1  

17. Form the equation with rational coefficients whose roots 

are 2,21  . 

18. If  ,,  are the roots of 023  dcxbxax . Find 

  22
22 1
,


 . 
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19. Test the consistency of 4735  zyx , 
92263  zyx , 51027  zyx  and solve. 

20. Verify Cayley Hamilton theorem for 

















132
113
211

A  and 

find 1A . 

 

———————— 
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D–2938      

DISTANCE EDUCATION 

B.Sc.  DEGREE EXAMINATION, DECEMBER 2019. 

First Semester 

Mathematics 

CALCULUS 

(CBCS 2018-19 Academic year onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10  2 = 20 marks) 

Answer ALL the questions. 

1. If   sinax  and  cos1ay , prove that 









2
cot


dx
dy

. 

2. Find the thn  derivative of  baxy sin . 

3. At which point on the curve 18123  xxy  is the tangent 

parallel to the x -axis? 

4. Define Pedal equation of a curve (p-r equation). 

5. Evaluate 
2

0

tanlog



dxx . 
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6. Evaluate  
1

0

2

0

22 dydxyx . 

7. Solve 03
.322  dxeyxdyxdxy x . 

8. Prove that   !1 nn  , where n  is a positive integer. 

9. Prove that   22sin
as
a

at


 . 

10. Prove that    mnnm ,,   . 

PART B — (5  5 = 25 marks) 

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

11.  (a) Find 
dx
dy

 when x  and y  are connected by the 

relation cbyxyhax  22 2 . 

Or 

 (b)  If 










 

yx
yx

U
33

1tan , prove that 

u
y
u

y
x
u

x 2sin







. 

12.  (a) Find the envelope of the family of circles 
  ayax 222  , where a  is the parameter. 

Or 

 (b)  Evaluate  dxx6sin . 
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13.  (a) Prove that    
2

0

1212 cossin2,



 dxxxnm nm . 

Or 

 (b)  Evaluate  dydxyx  taken over the positive 

quadrant of the circle 222 ayx  . 

14.  (a) Solve 
dx
dy

xy
dx
dy

xy  22 . 

Or 

 (b)  Solve   xeyD x 4cos16 32   . 

15.  (a) Find  tteL t sin . 

Or 

 (b)  Form a partial differential equation by eliminating 
the arbitrary function   from 

  0, 222  zyxzyx . 

PART C — (3  10 = 30 marks) 

Answer any THREE questions. 

16. Find the asymptotes of 

 012422 23223  yyxyyyxyxx . 

17. Prove that the radius of the curve 332 xayx   at that 

point  0,a  is 
2

3a
. 
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18. Prove that  
nm

nm
nm


, . 

19. Solve xceyy cos"   by the method of variation of 
parameters. 

20. Find the complete integral for 22 qpqypxz  . 

———————— 
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D–2939      

DISTANCE EDUCATION 

B.Sc. DEGREE EXAMINATION, DECEMBER 2019. 

Second Semester 

Mathematics 

ANALYTICAL GEOMETRY AND VECTOR CALCULUS 

(CBCS 2018-19 Academic year onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10  2 = 20 marks) 

Answer ALL questions. 

1. Prove by direction cosines that the points  1,1,3  , 
 2,4,5   and  5,3,11   are collinear. 

2. Show that AB  is perpendicular to CD  if A  is  4,3,2  
 1,4,5 B ,  2,6,3C  and  0,2,1D . 

3. Find the equation of the plane passing through the points 
(1, –2, 3), (3, 1, 2) and (2, 3, –1). 

4. Find the equation of the line through the points (–1, 3, 2) 
and (1, 6, 1). 

5. Find the equation of plane which passes through (2, 1, 3) 

and which contains 
2
1

2
1

1 






zyx

. 

6. How do you describe a cylinder? 

Sub. Code 
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7. Find the equation to the sphere whose centre is (2, –3, 4) 
and radius is 5 units. 

8. Define orthogonal spheres. 

9. If xkzzjyyixf 222   find fcurl . 

10. Write a note on line integral. 

PART B — (5  5 = 25 marks) 

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

11. (a) Show that the angle between two diagonals of a 

cube is 







3
1

cos 1 . 

Or 

 (b) If nml ,,  are the direction cosines of a line then 

1222  nml . 

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

Or 

 (b) Find the equation of the plane containing the point 

(–1, 7, 2) and the line 
2
2

3
2

2
3








 zyx

. 

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

vertex is at origin, whose axis is the line 
321
zyx

  

and the semi vertical angle of 30. 
Or 

 (b) The circle on the sphere  

   023106222  zyzyx  

  has centre (1, 2, –2). Find its equation. 
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14. (a) Find the unit normal to the surface 
133  zzxyzx  at (1, 1, 1). 

Or 

 (b) Find fcurlcurl  at (1, 1, 1) if yzkxzjyixf 22  . 

15. (a) Verify Green’s theorem for   jxyiyxf 222   
and C is the rectangle in the xy-plane bounded by 

,0y  ,by   0x  and ax  . 

Or 

 (b) Verify Gauss divergence theorem for 
  kyjxiyzxf 22 22   over the cube bounded by 

,0x  y = 0, z = 0, x = a, y = a and .az   

PART C — (3  10 = 30 marks) 

Answer any THREE questions. 

16. Find the bisector of the acute angle between the planes 

.013125
01543



zyx

zyx
 

17. Find the equation of the right circular cylinder of radius 2 
whose axis passes through (1, 2, 3) and has direction 
cosines proportional to (2, –3, 6). 

18. Obtain the equation of the sphere having the circle  

 ;05243222  zyxzyxS  
07425  zyx  

  as a great circle. 

19. If S is solenoidal prove that ffcurlcurlcurlcurl 4 . 
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20. Evaluate   
S

dSnf  where xzkyjiyf  2  and S 

is the upper half of the sphere 2222 azyx   and 
0z . 

 

———————— 
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D–2940     

DISTANCE EDUCATION 

B.Sc.  DEGREE EXAMINATION, DECEMBER 2019. 

Second Semester 

Mathematics 

SEQUENCES AND SERIES 

 (CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10  2 = 20 marks) 

Answer ALL questions. 

1. Define bounded sequence. 

2. Prove that 1
lim 1 


nn

n
. 

3. Prove that any convergent sequence is a Cauchy 
sequence. 

4. State comparison test. 

5. What is Cauchy’s integral test? 

6. Test the convergence of 
  

3

sin1
n

nn 
. 

7. Discuss the convergence of 












2 log
sin

n n
n

. 

Sub. Code 
11324 



D–2940 

 

  2

sp 4

8. Define Cauchy product of na  and nb . 

9. State Riemann’s theorem. 

10. When do you say that nb  is a rearrangement of a  
series na . 

PART B — (5  5 = 25 marks) 

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

11. (a) Prove that   n . 

Or 

 (b) Show that 0
sinlim


 n

n
n

. 

12. (a) Prove that every sequence  na  has a monotonic 
subsequence. 

Or 

 (b) Prove that  n1  is a Cauchy sequence. 

13. (a) Discuss the convergence of 
1

1
3n

. 

Or 

 (b) Show that  
 2

1
14

1
2n

. 

14. (a) Test the convergence of 








 

2

1
1

n

n
. 

Or 

 (b) Show that   
 

23
1 1

n
nn  oscillates. 
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15. (a) Prove that if na  is an absolutely convergent and 
 nb  is a bounded sequence then nnba  is absolutely 
convergent. 

Or 

 (b) Write notes on rearrangement of series. 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Show that   1
lim 1 


na

n
 where 0a  is any real 

number. 

17. State and prove Cesaro’s theorem. 

18. Discuss the behaviour of Harmonic series  pn
1

. 

19. Test the convergence of  

a
an

n2

3

. 

20. Given   S
n2

1
. Prove that S

4
3

5
1

3
1

1 22   . 

—————— 
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D–2941      

DISTANCE EDUCATION 

B.Sc. DEGREE EXAMINATION, DECEMBER 2019. 

Third Semester 

Mathematics 

DIFFERENTIAL EQUATIONS AND ITS APPLICATIONS 

(CBCS 2018-19 Academic year onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10  2 = 20 marks) 

Answer ALL questions. 

1. Verify whether   02  dyyexdxe yy  is exact. 

2. Solve   2ppaxy  . 

3. Solve:   012  yDD . 

4. Evaluate the particular integral of the differential 
equation   xyD 3sin492  . 

5. Solve: 
z
dz

y
dy

x
dx

 . 

6. Verify the condition of integrability of 
      022 22  dzyxyxdyzxyzdxyzxz . 

Sub. Code 
11333 



D–2941 

 

  2

Ws2

7. Form the differential equation by eliminating the 
arbitrary constants ba &  from baxyz  . 

8. Solve: 132  qp . 

9. Solve 0 pqqp . 

10. Define Brachistochrone problem. 

PART B — (5  5 = 25 marks) 

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

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

Or 

 (b)  Solve: 0384 2  pp . 

12.  (a) Solve:   22 23 xeyDD x  . 

Or 

 (b)  Solve:  xyyxyx logsin5'3"2  . 

13.  (a) Solve:      
          0222222  dzxyzyxdyzxyxzdxyzxzy  

Or 

 (b)  Solve: 
 2

2

1

1
'3"

x
yyxyx


 . 

14.  (a) Eliminate the arbitrary function from 






x
y

fz  and 

form the partial differential equation. 
Or 

 (b)  Solve xy eqep  . 
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15.  (a) Find the orthogonal trajectories of the family of 
inches 222 ayx  . 

Or 

 (b)  Solve: qpqypxz 2 . 

PART C — (3  10 = 30 marks) 

Answer any THREE questions. 

16. Solve:     xyyxyx 612'122"12 2  . 

17. Solve by method of variation of parameters 
22'3" xyyy  . 

18. Solve       0 dzyxxdyzxzdxyzz  by 
forming auxiliary equations. 

19. Find the general solution of 
     222222 yxzzxzypzyx  . 

20. Solve by Charpits method 

 2ppxq  . 

———————— 
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D–2942     

DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION,  
DECEMBER 2019. 

Third Semester 

MECHANICS 

(CBCS – 2018-19 Academic Year onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10  2 = 20 marks) 

Answer ALL the questions. 

1. State the triangle law of forces. 

2. State Lami’s theorem. 

3. Define like and unlike parallel forces. 

4. Define a couple. 

5. What is the coefficient of friction? 

6. Define the directrix of the catenary. 

7. What is the velocity of projection? 

8. State the principle of conservation of momentum. 

9. Define the periodic time of a simple harmonic motion. 

10. What are the two-folded problems in central orbits? 

Sub. Code 
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SECTION B — (5 × 5 = 25 marks) 

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

11. (a) State and prove the converse of the triangle law of 
forces. 

Or 

 (b) A and B are two fixed points on a horizontal line at 
a distance C apart. Two fine light strings AC and 
BC of lengths b and a respectively support a mass 
at C. Show that the tensions of the strings are in 

the ratio )(:)( 222222 acbabcab   

12. (a) Obtain the resultant of two like parallel forces 
acting on a rigid body. 

Or 

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

13. (a) Drive the intrinsic equation of the catenary. 

Or 

 (b) If three coplanar forces acting on a rigid body keep 
it in equilibrium, then prove that they must either 
be concurrent or be all parallel. 

14. (a) Prove that the patch of projectile is a parabola. 

Or 

 (b) Explain the oblique impact of two smooth sphere. 



D–2942

 

  3

wk4 

15. (a) Find the law of force towards the pole under which 
the curve nar nn cos . 

Or 

 (b) Derive the pedal equation of central orbit. 

SECTION C — (3  10 = 30 marks) 

Answer any THREE of the following questions. 

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

Y. Prove that 
222

2/12 )(
)(

YRQ
RQQR

QRXP



 . 

17. ABCDEF is a regular hexagon and at A , act forces 
represented by AEADACAB 4,3,2,  and AF5 . Show 

that the magnitude of the resultant is 351AB  and 

that it makes an angle 








3

7
tan 1  with AB . 

18. If D is any point on the base BC of triangle ABC such 

that 
n
m

DC
BD

  and ADC , BAD  and DAC , 

then prove that  cotcotcot)( nmnm   and 
CmBnnm cotcotcot)(   . 

19. Obtain the loss of kinetic energy due to direct impact of 
two smooth spheres. 

20. Derive the general solution of the simple harmonic 
motion (S.H.M) equation. 

—————— 



  

D–1788   

DISTANCE EDUCATION 

COMMON FOR B.A./B.Sc./B.B.A./B.B.A. (Banking)/B.C.A./ 
M.B.A. (Five Year Integrated) DEGREE EXAMINATION, 

DECEMBER 2023. 

First Semester  

Part I — TAMIL – PAPER – I 

(CBCS 2018-19 Academic Year Onwards/2021 Calendar Year 
Onwards) 

Time : Three hours Maximum : 75 marks 

£Sv A — (10 × 2 = 20 ©v¨ö£sPÒ) 

AøÚzx ÂÚõUPÐUS® Âøh¯ÎUP. 

1. S¸Áõ³º PsnÛß {Ó® ¯õx? 

2. B¯º£õi ©õÎøP°À Psnß ö\´Áx ¯õx? 

3. Psnuõ\Ûß C¯Øö£¯øμU SÔ¨¤kP.  

4. £mkU÷Põmøh PÀ¯õn _¢uμ® ¤Ó¢u Fº ¯õx? 

5. ‘ö\´²® öuõÈ÷» öu´Á®’ GßÝ® £õhÀ Ch®ö£ØÓ 
vøμ¨£h®? 

6. £õμu ©õuõÂØSz ‘v¸¨£ÒÎ GÊa]’ £õi¯Áº ¯õº? 

7. \º¨£ ¯õP® & ¡À SÔ¨¦ ÁøμP. 

8. PsnQ°ß ]»®¤À G¨£μÀPÒ C¸¢uÚ? 

9. E©Ö¨¦»Áøμ Bu›zu ÁÒÍÀ ö£¯øμ GÊxP. 

10. ÷u®£õÁo & ö£õ¸Ò u¸P.  

Sub. Code 
11 A/13711/0111
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£Sv B — (5 × 5 = 25 ©v¨ö£sPÒ) 

¤ßÁ¸® ÂÚõUPÐUS J¸ £UP AÍÂÀ Âøh u¸P. 

11.  (A) Psnß x°À GÊ¨£ ÷Põ¤¯øμU Psnuõ\ß 
AøÇUS©õØøÓ GÊxP.  

(AÀ»x) 

  (B) PÂbº £mkU÷Põmøh PÀ¯õn _¢uμ® £ØÔ SÔ¨¦ 
ÁøμP.  

12.  (A) PsnÛß SÖ®¦PøÍ¨ £õμv¯õº G[VÚ® 
£õkQÓõº? 

(AÀ»x) 

  (B) ¤øÓ {»øÁU PÂbº ö£.yμß E¸ÁQUS©õØøÓ 
ÂÁ›UP.  

13.  (A) ‘öÁÖ® ¦PÌ’ PÂøu ÁÈ ÁÀ¼UPsnß 
¯uõºzuzøu GÆÁõÖ EnºzxQÓõº? 

(AÀ»x) 

  (B) PsnQ°ß Á¸øPø¯ Áõ°À PõÁ»ß ©ßÚÝUS 
G[VÚ® AÔÂUQÓõß? 

14.  (A) |¤PÒ |õ¯P® AÓ¤ø¯ BmöPõsh vÓzøu ÂÍUQ 
ÁøμP.  

(AÀ»x) 

 (B) CøÓÁøÚ Án[P PßÛzuõ²® `ø\²® B¯ºPøÍ 
AøÇUS©õØøÓ GÊxP.  

15. (A) ÁÇUSøμ Põøuø¯ ]»¨£vPõμzvß ÁÈ {ßÖ 
ÂÍUSP.  

(AÀ»x) 

 (B) S.£. Cμõá÷Põ£õ»Ûß £øh¨¦PøÍ ÂÍUSP. 
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£Sv C — (3 × 10 = 30 ©v¨ö£sPÒ) 

¤ßÁ¸® ÂÚõUPÎÀ ‰ßÓÝUSU Pmkøμ ÁiÂÀ Âøh u¸P. 

16. Psnuõ\ß PsnøÚ¨ ¦PÌ¢xøμUS©õØøÓ ÂÍUQ 
ÁøμP.  

17. £õμvuõ\ß E»P¨£ß £õhÀ ÁÈU TÖ® P¸zxUPøÍz 
öuõSzxøμUP.  

18. Cμõ©Ûß ]Ó¨¦PøÍU P®£º GkzxøμUS©õØøÓ 
ÂÁ›UP.  

19. CÍ[÷PõÁiPÎß PÂzvÓzøu ~® £õh¨ £Sv¯õÀ 
£õμõmi²øμUP.  

20. ÷u®£õÁo Põ¨¤¯a ]Ó¨¦PøÍ GkzxøμUP.  

———————— 
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DISTANCE EDUCATION 

COMMON FOR B.A./B.Sc./B.B.A./B.B.A. (Banking)/B.C.A./ 
M.B.A. (5 Year Integrated) DEGREE EXAMINATION, 

DECEMBER 2023. 

First Semester 

Part I — COMMUNICATION SKILLS – I 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Write the origin of the term ‘Communication’. 

2. Write the meaning of  ‘Communication’. 

3. What is ‘Oral Communication’? 

4. Write any one importance of Oral Communication. 

5. When do we claim that a communication is effective? 

6. What is called as Body Language? 

7. What are gestures? 

8. Mention any one purpose of  ‘Meeting’. 

9. What is logical presentation in Group Discussion? 

10. Define ‘Professional report’. 

Sub. Code 
11B/0311B 
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SECTION B — (5 × 5 = 25 marks) 

Answer ALL questions, Choosing either (a) or (b). 

11.  (a) Discuss the different types of Communication. 

Or 

 (b) Write a note on Intonation. 

12.  (a) Discuss telephonic conversation as one of the forms 
of dyadic conversation. 

Or 

 (b) Discuss the forms of Oral Communication. 

13.  (a) Write on the Format of a Report. 

Or 

 (b) Write a note on the types of Reports. 

14.  (a) Write a note on Content Writing. 

Or 

 (b) Discuss the three stages ‘drafting, correction and 
final draft preparation’. 

15.  (a) Discuss the two senses in which the word ‘meeting’ 
is used. 

Or 

 (b) Discuss the purpose of conducting group discussion. 

SECTION C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Examine the principles of effective communication. 

17. Discuss the purpose of meetings. 
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18. Elucidate the features of written communication. 

19. Analyse the steps involved in Essay Writing. 

20. Explain the ways of organizing a group discussion. 
———————— 
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DISTANCE EDUCATION 

COMMON FOR B.A/B.Sc./B.B.A./B.B.A. 
(BANKING)/B.C.A./M.B.A. (5 YEAR INTEGRATED)  

DEGREE EXAMINATION, DECEMBER 2023. 

  First Semester 

Part II – ENGLISH PAPER – I 

(CBCS 2018 – 2019 Academic Year Onwards/2021 Calendar 
Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. What makes water one of the most powerful and 
wonderful things on earth? 

2. Why did Mrs. Packletide want to kill a tiger? 

3. From where did Narwa and Haria collect bamboos for 
basket making? 

4. How does the essay ‘On Letter Writing’ begin? 

5. What are the good points of our civilization according to 
C.E.M. Joad? 

6. Write Joad’s opinion on machines in modern man’s life. 

7. Put the verbs in the brackets in the correct tense: 

 (a) I __________ (fall) asleep in the middle of his 
boring story. 

 (b) Even the best of students __________ (make) such 
mistakes. 

     Sub. Code
12/13712/0112/
                0312
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8. Fill in the blanks with Prepositions: 

 (a) He is running __________ the temple. 

 (b) He left __________ London yesterday. 

9. Fill in the blanks with suitable Articles. 

 (a) Which road is __________ right one? 

 (b) He is __________ salesman of __________ rare 
merit. 

10. Write the purpose of Précis Writing. 

PART B — (5 × 5 = 25 marks) 

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

11. (a) What are the measures that are used to present soil 
erosion? (‘Water the Elixir of Life’)  

Or 

 (b)  Do you think Mrs. Packletide was able to achieve 
her heart’s desire? Give reasons. 

12. (a) How does Jim Corbett portray the friendship 
between Nawara and Haria? 

Or 

 (b) How should a letter be written according to Alpha of 
the Plough (A.G. Gardiner)?  

13. (a) Present the description given by Joad on modern 
civilization man’s life. 

Or 

 (b) Write a short summary of ‘Food’ by J.B.S. Haldane.  
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14. (a) You have arranged to meet a friend at the railway 
station but you could not do so. Write a letter of 
apology, explaining the lapse on your part.    

Or 

 (b) Use the correct form choosing from the verbs given 
in brackets: 

  (i) Ten thousand rupees a month __________ 
(is /are) a good salary. 

  (ii) Six months __________ (is/are) a long time  
to stay away from home. 

  (iii) Either my mother or I __________ (am/is) to 
do the work. 

  (iv) Neither Sita nor her friends __________ 
(are/is) attending marriage. 

  (v) Bread and butter __________ (is/are) 
enough for me. 

15. (a) Build a dialogue between you and your teacher. You 
are asking him/her to give you guidance for choosing 
a suitable course.  

Or 

 (b) Write a paragraph on the following topic. 
  ‘The First money I earned’. 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Why does C.V. Raman call water as elixir? Justify. 

17. Bring out the humour in ‘Mrs. Packletide’s Tiger’. 

18. What does C.E. Joad talk about our civilization in his 
essay ‘Our Civilization’? Explain. 
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19. Write a paragraph on using the hints given below: 

A king unhappy – his people lazy – plans to teach them a 
lesson – puts a big stone in the middle of the road and 
purse of gold under it – many people pass by – no effort 
made to remove the stone – all go round it – curse the 
stone – blame the government – and await its removal – 
the stone lays there for a month – a stranger passes by – 
removes the stone with difficulty – finds the purse of gold 
– feels happy – the people feel ashamed... 

20. Report the following conversation in Indirect Speech. 

 (a) Can you tell me how to find the post office? 

 (b) Which post office do you mean? 

 (c)  Is there more than one? I mean the one on the 
campus. 

 (d) Oh, the Campus Post Office? Go straight along this 
road to the third street light and then turn right. 

 (e) I see. Will it be open at this time? 

—————————— 



  

D–1881      

DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION,  
DECEMBER 2023. 

First Semester 

CLASSICAL ALGEBRA 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Write down the middle term of 
12

2






 −

x
x . 

2. Form the equation with rational coefficients one of whose 

roots in 32 + . 

3. If γβα ,,  are the roots of 023 =+++ rxqxbx , then find 

αΣ . 

4. State the Descarte’s rule of sign. 

5. Define strum’s function. 

6. Prove that G.M.A.M >  

7. Define adjoint of a matrix. 

Sub. Code 
11313 
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8. Define rank of a matrix. 

9. Find the eigen values of the matrix 
















600
540

321

. 

10. State Cayley – Hamilton theorem. 

PART B — (5 × 5 = 25 marks) 

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

11. (a) Evaluate 
( ) 3

1
128

1
 correct to 5 places of decimals. 

Or 

 (b) Solve 021642 234 =−++− xxxx , given that two of 
its roots are equal in magnitude but opposite in 
sign. 

12. (a) Increase by 2 the roots of 024410 234 =++−− xxxx  
and hence solve the equation. 

Or 

 (b) Solve the equation  

  046243014320 234 =++−+ xxxx  by removing its 
second term. 

13. (a) Find the number of real roots of the equation 
091614 24 =++− xxx . 

Or 

 (b) Prove that, if ( ) nnnn >> 2!,2 . 
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14. (a) Show that the system of equations 112 =++ zyx ; 

8564 =++ zyx ; 19322 =++ zyx . 

Or 

 (b) Prove that the interchange of any two rows  

(or columns) of the determinant changes its sign. 

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













7012
7436

3124

. 

Or 

 (b) Find the eigen vectors of the matrix 
















−− 327
112

022

. 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Sum the series to infinity ....
32
27

.
24
21

.
16
15

24
21

.
16
15

16
15 +++  

17. Solve the equation 01823244 23 =++− xxx , given that 

the roots are in arithmetic progression. 

18. Find the positive root of 033 =−− xx correct to two places 

of decimals by Horner’s method. 
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19. If x  and y  are positive quantities whose sum is 4, then 

show that 
22

11







 ++





 +

y
y

x
x  is notless than 

2
1

12 . 

20. Verify Cayley Hamilton theorem for the matrix 















 −
=

200
422

201

A , find 1−A  and 4A . 

———————— 
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DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION,  
DECEMBER 2023. 

First Semester 

CALCULUS 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Find 
dx
dy

 if xxy 3cos2= . 

2. If 
bax

y
+

= 1
, find ny . 

3. Prove that ( )[ ] 





 ++=+ bxanabxaD nn

2
sinsin

π
. 

4. Define Evolute. 

5. Define Curvature. 

6. Find the envelope of the family of circle : 

 ( ) ayax 222 =+−  where a  is the parameter. 

7. Define Gamma function. 

Sub. Code 
11314 
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8. Evaluate  
a b

dydxxy
0 0

. 

9. Find [ ]atetL − . 

10. Find 





+
−

22
1

4s
sL . 

PART B — (5 × 5 = 25 marks) 

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

11. (a) If  xy 3sin= , find ny . 

Or 

 (b) Find the asymptotes of  

  06116 3223 =++−+− yxxyxxyy . 

12. (a) Find the co-ordinates of center of curvature of the 
curve 2cxy =  at ( )cc, . 

Or 

 (b) Evaluate dxdydz
a ax

a
x
  
4

0

4 3

0
4

2

. 

13. (a) Evaluate ( ) +
1

0

4log dxxx . 

Or 

 (b) Show that ( ) nnn =+1 if 0>n . 
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14. (a) Show that ( ) dx
x

n
n 11

0

1
log

−

 













= . 

Or 

 (b) Find 






 −
t
eL

t1
. 

15. (a) Find ( ) 











+
−

222

1

as
sL . 

Or 

 (b) Eliminate the functions f  and φ  from 

( ) ( )yaxyaxfz −++= φ . 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Verify Euler’s theorem for  

 ( )x
yyx x

y
e

y
xeu cossin +






= . 

17. Show that the maximum value of 
x

x
y 






= 1

 is ee1
. 

18. Prove that ( ) ( ) ( )
( )nm

nmnm
+

=,β . 
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19. Solve the equation tey
td

dy
td
yd −=++ 4522

2

 given that 

0==
dt
dyy  when 0=t . 

20. Solve 221 qpqypxz ++++= . 

———————— 
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DISTANCE EDUCATION 

Common for B.A./B.Sc./B.B.A./B.B.A. (Banking)/B.C.A./M.B.A. 
(5 year integrated) DEGREE EXAMINATION,  

DECEMBER 2023. 

Second Semester 

Part – I – TAMIL PAPER – II 

(CBCS 2018 – 19 Academic year onwards) 

Time : Three hours Maximum : 75 marks 

£Sv A — (10 × 2 = 20 ©v¨ö£sPÒ) 

AøÚzx ÂÚõUPÐUS® Âøh¯ÎUP. 

1. Ãμ©õ•ÛÁº & SÔ¨¦ ÁøμP.  

2. B¯ºPÒ SÇ¢øuø¯ GÆÁõÖ ÷£õØÔÚº? 

3. “©vØ÷£õº” GßÓõÀ GßÚ? 

4. }» £z© |õ£Ûß ]ÖPøuPÒ CμsiøPU TÖP. 

5. I¯ ÂÚõ GßÓõÀ GßÚ? 

6. £õÀ GzuøÚ ÁøP¨£k®? 

7. |õhPzªÌ & SÔ¨¦ ÁøμP. 

8. ©μ¦U PÂøu GßÓõÀ GßÚ? 

9. \©nºPÒ C¯ØÔ¯ AÓ¡ÀPÒ ¯õøÁ? 

10. uªÈÀ Cøn¯zvß £[S ¯õx? 

Sub. Code 
21A 
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£Sv B — (5 × 5 = 25 ©v¨ö£sPÒ) 

¤ßÁ¸® ÂÚõUPÐUS J¸ £UP AÍÂÀ Âøh u¸P. 

11. (A) “\õ¢v EÒÍ® E¸Q ÷£õØÔ {ßÓuøÚ” & ÂÍUSP. 

(AÀ»x) 

 (B) £snõØÖ® ©¸¢uõÀ £õÁ® wºUP Á¢u Põ»zvøÚ 
ÂÁ›. 

12. (A) “Â÷©õ\Ú®” ]ÖPøu Enºzx® ö£sPÎß 
{ø»ø¯ GkzxøμUP. 

(AÀ»x) 

 (B) “TøÇ uõ[Q¯ G¸ø©”  Gß£uøÚ ÂÍUSP. 

13. (A) ¤Óö©õÈa ö\õØPøÍz uªÈÀ BÐ® •øÓ £ØÔ 
}Âº AÔÁx ¯õx? 

(AÀ»x) 

 (B) ö©õÈ •uÀ GÊzxUPÒ SÔzx ÂÍUSP. 

14. (A) |õhPz uªÌ ÁÍºa]°À £®©À \¢£¢u •u¼¯õ›ß 
£[PÎ¨¦ ¯õx? 

(AÀ»x) 

 (B) ©μ¦U PÂøu°À £õμvuõ\Ûß •UQ¯zxÁ® ¯õx? 

15. (A) öuõø»UPõm] uªÊUS BØÔÁ¸® £[PÎ¨¦ ¯õx? 

(AÀ»x) 

 (B) uªÌ ÁÍºa]°À Cøn¯zvß •UQ¯zxÁ® £ØÔ 
ÂÍUSP. 
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£Sv C — (3 × 10 = 30 ©v¨ö£sPÒ) 

 ¤ßÁ¸® ÂÚõUPÐUS ‰ßÓÝUSU Pmkøμ ÁiÂÀ 
Âøh u¸P. 

16. ~® £õh¨£Sv°À Aø©¢xÒÍ ÷u®£õÁo £õhÀ 
P¸zxUPøÍ öuõSzxøμUP. 

17. P®£ß ¦Ózvøn°À Põn¨£k® “¦ÓzxøÓ ©PÎº” GÝ® 
uø»¨¤À Pmkøμ ÁøμP. 

18. \õºö£Êzx GßÓõÀ GßÚ? Auß ÁøPPøÍ 
GkzxUPõmkPÐhß ÂÍUSP. 

19. uªÌö©õÈUS ø\Á \©¯¨ ö£›¯ÁºPÒ BØÔ¯ 
öuõsiøÚ ÂÁ›UP. 

20. ¤ØPõ» Põ¨¤¯[PÎÀ Ch® ö£ØÖÒÍ “P®£μõ©õ¯n®” 
£ØÔ J¸ Pmkøμ ÁøμP. 

__________________ 
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DISTANCE EDUCATION 

COMMON FOR B.A./B.Sc./B.B.A./B.B.A. (Banking)/B.C.A./ 
M.B.A. (5 Year Integrated) DEGREE EXAMINATION, 

DECEMBER 2023. 

Second Semester 

Part I — COMMUNICATION SKILLS – II 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. What is meant by code of communication skills? 

2. What do you mean by communication skills? 

3. What are the three main elements of effective speaking? 

4. Mention any four tips to improve speaking skills. 

5. What are the types of listening? 

6. What are the five stages of interview? 

7. Write any two important elements for paragraph writing. 

8. What does an editor do in publishing? 

9. What is corporate communication? 

10. Write any two tips for writing press release. 

Sub. Code 
21B 
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SECTION B — (5 × 5 = 25 marks) 

Answer ALL questions, Choosing either (a) or (b). 

11.  (a) Jot down the whole communication process. 

Or 

 (b) How do stimulus and response play a major role in 
communication? Explain. 

12.  (a) Write in detail about pronunciation etiquette in 
communication skills. 

Or 

 (b) ‘Phonetic symbols aid is improving one’s 
communication skills’ — Elucidate. 

13.  (a) Write a paragraph on Stress and Intonation. 

Or 

 (b) Give some self-assessment exercise for improving 
soft skills. 

14.  (a) What are the differences between discriminative 
and comprehensive listening? 

Or 

 (b) Explain in detail about three modes of 
communication. 

15.  (a) How do you write a business proposal email? 

Or 

 (b) What is the star method of interviewing? Explain. 
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SECTION C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. ‘Is interference of mother tongue the major barrier for 
effective communication’ – Discuss. 

17. Why does phonetics learning become significant for 
communicative skills? Explain. 

18. Write in detail about online presentation tools for 
presentation skills. 

19. Prepare a resume for a new job. 

20. You have received a communication for an interview for a 
job in Wipro. How will you prepare for an interview? 

 
———————— 
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DISTANCE EDUCATION 

Common for B.A./B.Sc./B.B.A./B.B.A. (Banking)/B.C.A./ 
M.B.A. (5 Years. integrated) DEGREE EXAMINATION, 

DECEMBER 2023. 

Second Semester 

Part II — ENGLISH PAPER – II 

(CBCS 2018 – 2019 Academic Year Onwards / 2021 calendar 
year onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. To Whom the Sonnets of Shakespeare addressed? 

2. What are the emotions evoked in “Lines Composed upon 
Westminster Bridge”?  

3. To Which pointer does Andrea Del Sarto Compare 
Himself? 

4. Define Soliloquy.  

5. What does “Yellow Wood” stand for? 

6. Where does the solider in strange meeting find himself? 

7. What does the word “Gitanjali” mean? 

Sub. Code 
22/13722 
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8. Why did Shylock hate Antonio? 

9. What is the theme of the poem Coromandal Fishers?  

10. What is note making? 

PART B — (5 × 5 = 25 marks) 

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

11. (a) Discuss briefly the romantic elements in “Lines 
composed upon West Minster Bridge”. 

Or 

 (b) What is the effect of Browning’s dramatic 
monologue? 

12. (a) Bring out the symbolism in the poem “Andrea del 
Sarto”. 

Or 

 (b) “Let us sleep now...” what does the ‘sleep’ signify in 
Wilfred Owen’s “Strange Meeting”?  

13. (a) How does Tagore express material desires and ego 
as main barriers in the path towards God? 

Or 

 (b) Is Shylock a Villian or victim?  

14. (a) Attempt a short note on the morning scene at the 
seashore with reference to the Poem Coramandel 
Fishers. 

Or 

 (b) What does Stephen Spender’s “The Express” 
Symbolize? Discuss briefly. 
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15. (a) What is the format of note-making? 

Or 

 (b) What are steps to organize an essay? 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Elucidate the subject matter and theme of “Beauty is 
truth”, truth beauty, – that is all ye need to know on 
earth, and all you need to know”. 

17. Justify the title “The Road not taken” as a metaphor of 
life. 

18. Elucidate Tagore’s use of imagery in “Gitanjali” with 
appropriate language. 

19. Make notes of the following passage : 

  Butterflies can be seen fluttering over flowers in the 
Himalayas, in the Gangetic plain or deep down in the 
villages in Tamilnadu. These beautiful creatures are 
useful pollinators. Their wings are formed of pigments of 
red yellow, black and white, while the blues, the greens 
and the metallic iridescent hues are the result of 
refraction. The patterns on butterfly wings are created by 
a mass of tiny coloured scales which overlap almost like 
the tiles on a roof. Their antennae are used primarily to 
find food and mates. They are covered with microscopic 
sense organs and moved by basal muscles. Through 
these, they perceive odours, changes in temperature, 
humidity in the air and certain other stimuli.   
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20. Read the following passage and answer the questions 
given below : 

  After we got independence, we in India have been 
trying to raise our standard of living. Though progress 
has not been as quick as we could have wished, there is 
no doubt that, in the last twenty-five years, we have been 
steadily inching our way towards some of our goals, we 
have almost enough food for our huge population, thanks 
to the revolution in agriculture. We have built a sound 
industrial base. We have dethroned hundreds of big and 
small white elephants – the princes. We have been trying 
to distribute land more fairly – But with limited success 
so far. We have also been trying to find employment for 
our youth – again with only partial success. These and 
other problems would no doubt become manageable if we 
could check the steep growth of our population. 

 (a) Have living standards in India risen rapidly? 

 (b) Who have we been trying to do with only partial 
success? 

 (c) What have we succeeded in doing? 

 (d) Have we succeeded in checking the population 
growth? 

 (e) Have we been trying seriously to check it? 

———————— 
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DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION,  
DECEMBER 2023. 

Second Semester 

ANALYTICAL GEOMETRY AND VECTOR CALCULUS  

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL the questions. 

1. Find the equation of the straight line parallel to the line 
0723 =+− yx  through the point (1, 2). 

2. Define Direction cosines. 

3. Find the angle between the planes  

 32,62 =++=+− zyxzyx . 

4. Find the equation of line through ( )0,4,3  and 
perpendicular to the plane 4432 =−+ zyx . 

5. Find the angle between the plane 123 =+− zyx  and the 

line 
3
1

1
1

2
1

−
−=−=− zyx

. 

6. Write down the equation of Right circular cone. 

Sub. Code 
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7. Determine center and radius of the sphere 
( ) 04324164 222 =+−−++ yxzyx . 

8. Find ( )rlog∇ . 

9. If ( ) ( ) ( )kzxjyiyxV


λ++−++= 23  is solenoidal, then find 
the value of λ . 

10. State Green’s theorem. 

PART B — (5 × 5 = 25 marks) 

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

11. (a) Find the locus of the foot of the perpendiculars 
drawn from the pole to the tangents to the circle 

θcos2ar = . 

Or 

 (b) Show that the angle between two diagonals of a 
cube is ( )31cos 1− . 

12. (a) Find the equation of the through ( )4,3,2 −  and 
( )3,1,1 −  and parallel to the −x axis. 

Or 

 (b) Obtain a symmetrical form for the equations 
222 =−− zyx  and 422 =−+ zyx  of a straight line. 

13. (a) Find the image of the point ( )3,3,2 −  in the plane 
012 =+−− zyx . 

Or 

 (b) Find the equation of the sphere passing through the 
points ( ) ( ) ( ) ( )2,0,3,1,3,2,4,2,1,3,1,0 . 



D–1883 
  3

14. (a) Find the equation of the right circular cylinder of 
radius 2 and having as axis of the line 

2
3

1
2

2
1 −=−=− zyx

. 

Or 

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

321
zyx == , and which has semi-vertical angle of 30°. 

15. (a) Show that ( ) ( ) ( )kyxzjzxizxyF


−+−++= 222 336  is 
irrotational vector and find the scalar potential φ  

such that F


=∇φ . 

Or 

 (b) If jyixyF


23 −= , evaluate  ⋅
C

rdF 
, where C is the 

curve in the xy  plane 22xy = , from ( )0,0  to ( )2,1 . 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. A point moves such that a tangent from it to the circle 
065422 =+−++ yxyx  is double the length of the tangent 

to the circle 422 =+ yx . Show that the locus is a circle. 
Find its center and radius? 

17. Find the shortest between the lines 
10
34

3
6

2
2

−
−=+=+ zyx

 

and 
2
7

3
7

4
6

−
−=

−
−=+ zyx

. Also find the equation of the 

shortest distance. 
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18. Find the center and radius of the circle 
02642222 =−−−−++ zyxzyx , 2022 =++ zyx . 

19. Find the equation of the right circular cylinder whose 
guiding circle is 9222 =++ zyx , 3=+− zyx .  

20. Verify Gauss divergence theorem for ( ) +−= iyzxF


2  

( ) ( )kxyzjzxy


−+− 22  taken over the rectangular 
parallelopiped czbyax ≤≤≤≤≤≤ 0,0,0 . 

———————— 
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DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION,  
DECEMBER 2023. 

Second Semester 

SEQUENCES AND SERIES 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Define monotonic sequence. Give an example. 

2. Show that the constant sequence 1, 1, 1, …. Converges  
to 1. 

3. State the Cauchy’s general principle of convergence. 

4. Show that 1lim
1

=
∞→

nn
n

. 

5. Test the convergence of 
( ) nnlog

1
. 

6. State the root test. 

7. Define absolutely convergent series. 

8. State Raabe’s test. 

Sub. Code 
11324 



D–1884 
  2

9. Let  = S
n2

1
. Prove that S

4
3

...
7
1

5
1

3
1

1
222

=++++ . 

10. Define alternating series. Give an example. 

PART B — (5 × 5 = 25 marks) 

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

11. (a) Prove that any sequence ( )na  diverging to ∞−  is 
bounded above but not bounded below. 

Or 

 (b) Prove that the sequence ( )( )n1−  is not convergent. 

12. (a) Show that ( ) 1lim
1

=
∞→

nn
n

. 

Or 

 (b) Let ( )
!

1
....

!3
1

!2
1

!1
1

1
n

an +++++=  show that nn
a

∞→
lim  

exists and lies between 2 and 3. 

13. (a) Prove that every sequence ( )na  has a monotonic 
subsequence. 

Or 

 (b) Prove that any convergent sequence is a Cauchy 
sequence. 

14. (a) Applying Cauchy’s general principle of convergence, 

show that the series  







n
1

 is not convergent. 

Or 

 (b) State and prove D’Alembert’s ratio test. 
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15. (a) Test the convergence of  +
+

a
an

n2

3

. 

Or 

 (b) Prove that the sum of absolutely convergent series 
is unaltered by any rearrangement of terms. 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Show that : 

 (a) 0
sin

lim =
∞→ n

n
n

 

 (b) 1
1

lim
2

=
+∞→ n

n
n

 

 (c) .
2

1
lim 3

2

+
++

∞→ n
nn

n
 

17. State and prove Cesaro’s theorem. 

18. Prove that the series  pn
1

 converges if 1>p and 

diverges if 1≤p . 

19. State and prove Cauchy’s condensation test. 

20. State and prove Leibnitz’s test. 

———————— 
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DISTANCE EDUCATION 

Common for B.A./B.Sc./B.C.A. DEGREE EXAMINATION, 
DECEMBER 2023 

Third Semester 

Part I : TAMIL Paper – III 

(CBCS 2018 – 2019 Academic Year Onwards / 2021 Calendar 
Year onwards) 

Time : Three hours Maximum : 75 marks 

£Sv A — (10 × 2 = 20 ©v¨ö£sPÒ) 

AøÚzx ÂÚõUPÐUS® Âøh¯ÎUPÄ®. 

1. •Àø»¨£õmiß  B]›¯º ¯õº? 

2. |õÈøPU PnUP›ß £o ¯õx? 

3. I[SÖ ¡ØÔÀ P¤»º _mk® ©μ[PÎß ö£¯ºPøÍ 
GÊxP. 

4. |ØÔøn¨ £õhÀPøÍz öuõS¨¤zu Aμ\ß ¯õº? 

5. ÷\õ®£÷»õk C¸¨£ÁºUS GøÁ QmhõöuÚU P¸ÅºU 
÷Põ]PÚõº TÖQÓõº? 

6. BÚ¢u¨ ø£²Ò xøÓø¯ ÂÍUSP. 

7. £õhõs vøn & SÔ¨¦ ÁøμP. 

8. v¸USÓÐUS ÁÇ[P¨ö£Ö® ÷ÁÖ ö£¯ºPÒ ¯õøÁ? 

9. Â©»õvzuß ¯õº? 

10. ¦vÚ® & ÂÍUP® u¸P. 

Sub. Code 
31A/13731 
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£Sv B — (5 × 5 = 25 ©v¨ö£sPÒ) 

¤ßÁ¸® ÂÚõUPÐUS J¸£UP  AÍÂÀ Âøh u¸P. 

11. (A) uø»ÁÛß £õ\øÓ Aø©¨¤øÚ ÂÍUSP. 

(AÀ»x) 

 (B) uø»©Pß uß ö|g]ØSU TÖÁuõP Aø©¢u £μnº 
£õhØ P¸zxUPøÍ ÂÍUSP. 

12. (A) AP|õÞØÖ¨ £õø»{» Á¸nøÚø¯a ÷\¢u® 
§uÚõº £õhÀ ÁÈ ÂÍUSP. 

(AÀ»x) 

 (B) ÷\õÇß SÍ•ØÖzxz xg]¯ QÒÎÁÍÁÛß 
]Ó¨¦PÍõP ©õ÷ÓõUPzx |¨£\ø»¯õº TÖÁÚÁØøÓ 
GkzxøμUP. 

13. (A) ©ø»¯©õß v¸•iUPõ›°ß ÁÒÍÀ ußø©ø¯a 
_mkP. 

(AÀ»x) 

 (B) ¦Ó|õÞÖ Põmk® øP¯Ö {ø»¨ £õhø» ~® 
£õh¨£Sv öPõsk ÂÍUSP. 

14. (A) AÔÄøhø© SÔzxz v¸ÁÒÐÁº TÖÁÚ ¯õøÁ? 

(AÀ»x) 

 (B) |õß©oUPiøP _mk® ÁõÌUøP ö|ÔPøÍ GÊxP. 

15. (A)  Cμõ\μõ\ ÷\õÇß |õhPzvÀ Ch®ö£Ö® |õhP 
EzvPøÍ ÂÍUQ ÁøμP. 

(AÀ»x) 

 (B) _ÁkPÒ |õÁ¼À £õºÁv°ß £õzvμ¨ £øh¨ø£ 
Bμõ´P. 
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£Sv C — (3 × 10 = 30 ©v¨ö£sPÒ) 

¤ßÁ¸® ÂÚõUPÎÀ ‰ßÓÝUSU Pmkøμ ÁiÂÀ Âøh u¸P. 

16. •Àø»£õmk öÁÎ¨£kzx® uø»Â°ß PØ¦{ø» 
÷©ßø©ø¯U Pmkøμ¯õUP® ö\´P. 

17. |ØÔøn öÁÎ¨£kzx® C¯ØøP Á¸nøÚPøÍz 
öuõSzxøμUP. 

18. v¸USÓÒ öÁÎ¨£kzx® AÓU÷Põm£õkPøÍ ~® 
£õh¨£Sv öPõsk ÂÍUQ ÁøμP. 

19. Cμõ\μõ\÷\õÇß |õhPzvß PøuU ÷Põ¨¦a ]Ó¨ø£U 
Pmkøμ ÁiÂÀ GÊxP. 

20. _ÁkPÒ |õÁ¼À £õzvμ¨£øh¨¦ E¸ÁõUPzvøÚ 
Bμõ´¢x Pmkøμ GÊxP. 

 

——————————— 
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DISTANCE EDUCATION 

COMMON FOR B.A./B.Sc./B.C.A. DEGREE EXAMINATION, 
DECEMBER 2023. 

Third Semester 

Part-I –– HUMAN SKILLS DEVELOPMENT – I 

(CBCS 2018-19 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Define Interpersonal Relationship. 

2. Define Attitude. 

3. What is meant by ‘Counselling’? 

4. What is Dais Etiquette? 

5. Write briefly on self esteem. 

6. Give the meaning of ‘Leadership’. 

7. What is called as positive attitude? 

8. Write briefly on goal setting. 

9. Give the meaning of ‘Anger’. 

10. What is ‘Stress’? 

Sub. Code 
31B 
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PART B — (5 × 5 = 25 marks) 

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

11. (a) Write a note on Interpersonal Behaviour. 

Or 

 (b)  Write on the significance of thinking ahead. 

12. (a) Discuss the effects of ‘Conflicts’. 

Or 

 (b)  Comment on the different terms of ‘Counselling’.  

13. (a) Bring out the etiquettes in using mobile phones. 

Or 

 (b)  Write a short note on the types of Habits. 

14. (a) Discuss the advantages of Negotiations. 

Or 

 (b)  Discuss the importance of Goal Setting. 

15. (a) Discuss the canons of good human relations. 

Or 

 (b)  Write a note on ‘dealing with change’. 
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PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Discuss in details the merits of good habits. 

17. Explain the characteristics and importance of ‘Change’. 

18. Discuss the significance of Self-esteem. 

19. Explain the factors that influence personality. 

20. Write elaborately on the Management of conflicts. 

———————— 
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DISTANCE EDUCATION 

COMMON FOR B.A./B.Sc./B.C.A. DEGREE EXAMINATION, 
DECEMBER 2023. 

Third Semester 

PART II — ENGLISH — PAPER III 

(CBCS 2018 – 2019 Academic Year Onwards/ 
2021 Calendar Year Onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Who is Ratan? [in ‘The Postmaster’] 

2. Where is the story, ‘The Postmaster’ set? 

3. How did Verger lose his job? 

4. Why is Mathilde envious of Madame Forestier? 

5. What is the setting of the play, ‘The Proposal’? 

6. Why does Philip refuse to join the jam business in Uncle 
James’ dream? 

7. Why was Pierre pinched? How did he defend himself 
before judge Gaston? 

8. Why could Swami not keep a light burning? 

Sub. Code 
32/13732 
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9. Fill in the blanks with the Abstract Nouns formed from 
the words given in brackets. 

(a) We all love ————— (honest) 

(b) The element has great ————— (strong) 

10. What is an Adjective? 

SECTION B — (5 × 5 = 25 marks) 

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

11. (a) How does Guy de Maupassant treat the danger of 
martyrdom in ‘The Diamond Necklace’? 

Or 

 (b)  What was Albert Foreman’s reply to the questions 
of the bank manager? What does his answer reflect? 

12. (a) How do Lomov and Natalya argue over the 
ownership of Oxen Meadows? 

Or 

 (b)  How does the play, ‘The Boy Comes Home’ analyse 
the problems of the generation gap? 

13. (a) Why do the vagabonds go back to the bakery after 
eating the pie in ‘The Pie and the Tart’? 

Or 

 (b)  Describe the rapport between Ratan and the 
Postmaster. 

14. (a) How has Swami become a hero? 

Or 

 (b)  Analyse the play, ‘The Silver Idol’. 
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15. (a) Pick out the Adjectives in the following sentences 
and state their kind : 

(i) I know a funny little man. 

(ii) He is a man of few words. 

(iii) I have told you this many times before. 

(iv) How many marks did you got? 

(v) An empty vessel makes much noise. 

Or 

 (b)  Choose the right verbs from brackets to complete 
each sentence : 

(i) The thieves (robbed, stole, won) all property 
from the house. 

(ii) Columbs (discovered, invented, explored) 
America. 

(iii) The moon (raised, rose, awoke) early. 

(iv) Cocks (sing, caw, crow) in the morning. 

(v) They (hanged, hung, swung) the pictured on 
the wall.  

SECTION C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Describe how Albert Foreman prospered in his business 
as a tobacconist and newsagent. 

17. What are the similarities and differences between Jean 
and Pierre? Explain. 
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18. Sketch the character of Lomov in ‘The Proposal’. 

19. Describe the place where you have gone recently on 
picnic. 

20. Fill in the blanks with Adverbs chosen from the list  
given : 

Angrily, badly, brutally, silently, seldom, patiently, 
loudly, soon, tunefully, noisily 

(a) The child has been ————— treated. 

(b) The choir sang —————. 

(c) The burglar crept —————. 

(d) The minister listened ————— to the complaints 
of the villagers. 

(e) The children played ————— in the house. 

(f) She ————— comes here now, 

(g) I hope you will ————— be well. 

(h) I was ready when John called ————— for me to 
come. 

(i) He did ————— in the examination. 

(j) The bull charged —————. 

—————————— 



  

D–1885      

DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION,  
DECEMBER 2023. 

Third Semester 

DIFFERENTIAL EQUATIONS AND ITS APPLICATIONS 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Define order of a differential equation. 

2. Solve 0
1
1 2

1

2

2

=








−
−+

x
y

dx
dy

. 

3. Solve ( ) 0452 =+− yDD . 

4. Find the particular integral of ( ) xeyDD =++ 652 . 

5. Solve ( ) 0432 =−− yxD ; ( ) 012 =++ xyD . 

6. Solve 
xy
dz

xz
dy

yz
dx == . 

7. Eliminate the arbitrary function f  from ( )yxfez y += . 

Sub. Code 
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8. Solve : kpq = . 

9. Find the complete integral of pqqypxz 2++= . 

10. Solve : xpq = . 

PART B — (5 × 5 = 25 marks) 

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

11. (a) Solve : ( ) ( ) 013 22 =−−− dyxyxdxxy . 

Or 

 (b) Solve : ( ) xyDD 5sin8982 =+− . 

12. (a) Solve ( ) ( ) 22 yx
dz

yxz
dy

yxz
dx

+
=

−
=

+
. 

Or 

 (b) Solve : ( ) ( ) 02 2222 =−++ dyyxxyxdxyxxyy . 

13. (a) Solve 0
2 2

2

2
2 =−−++






 −++

x
yy

x
yxyp

x
yyxp . 

Or 

 (b) Solve : ( ) xyD 22 sin4 =− . 

14. (a) Eliminate h  and k  from ( ) ( ) 2222 γ=+−+− zkyhx . 

Or 

 (b) Find the integral surface of 0222 =++ zqypx  which 
passes through the hyperbola 1; =+= zyxxy . 
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15. (a) Solve : ( ) yxpq cossin =− . 

Or 

 (b) Solve : yzqypqpxy =++ . 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Solve : 

 (a) 
p
apxy += . 

 (b) 0
2

1 2

2
2

2

4
2 =+−








+−

x
yp

x
yp

x
yy .  

17. Solve : ( ) xxexyD x cos1 222 +=+ . 

18. Solve : 
( )22

2
2

1

1
3

x
y

dx
dyx

dx
ydx

−
=++ . 

19. Solve : ( ) ( ) ( )2222 yxzzxqyzypx −=+−+ . 

20. Solve : 012222 =+−−+ qypxqp . 

———————— 
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DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION,  
DECEMBER 2023. 

Third Semester 

MECHANICS 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL the questions. 

1. Prove that the resultant of two equal forces P, P at an 

angle α  is 2P 
2

cos
α

 in a direction bisecting the angle 

between them. 

2. State Lami’s theorem. 

3. Define like and unlike parallel forces. 

4. Write down the condition of equilibrium. 

5. Define a couple with an example. 

6. Define angle of friction. 

7. Define a common catenary. 

Sub. Code 
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8. Define Projectile and its trajectory. 

9. Give an example for Impulsive force. 

10. What is meant by central force? 

PART B — (5 × 5 = 25 marks) 

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

11. (a) The resultant of two forces P and Q is at right 
angles to P. Show that the angle between the forces 

is ( )QP−−1cos . 

Or 

 (b) State and prove the converse of the triangle law of 
forces. 

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

Or 

 (b) Explain the reduction of any number of coplanar 
forces. 

13. (a) Discuss the equilibrium of a body on a rough 
inclined plane under a force parallel to the plane. 

Or 

 (b) If two couples, whose moments are equal and 
opposite act in the same plane upon a rigid body, 
prove that they balance one another. 
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14. (a) Show that ( )ψψ tanseclog += cx . 

Or 

 (b) If h  and h′  be the greatest heights in the two paths 
of a projectile with a given velocity for a given range 
R , then prove that hhR ′= 4 . 

15. (a) Discuss the direct impact of a smooth sphere on a 
fixed smooth plane. 

Or 

 (b) Explain the two-fold problems in central orbits. 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. State and prove the parallelogram law of forces. 

17. State and prove Varigan’s theorem on moments. 

18. A uniform ladder is in limiting equilibrium with one end 
resting on a rough horizontal plane and the other against 
a rough vertical wall, the angle of friction being λ  and λ′  
respectively. Show that the inclination θ  of the ladder to 

the horizon is given by 
( )

λλ
λλθ

cossin2
cos

tan
′+= . 

19. Find the loss of KE due to direct impact of two smooth 
spheres. 

20. Derive the general solution of the Simple Harmonic 
motion. 

———————— 
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DISTANCE EDUCATION 

Common for B.A./B.Sc./B.C.A. DEGREE EXAMINATION, 
DECEMBER 2023. 

Fourth Semester 

Part I –TAMIL PAPER – IV 

(CBCS 2018 – 2019 Academic Year onwards/ 
2021 Calendar Year onwards) 

Time : Three hours Maximum : 75 marks 

£Sv A — (10 × 2 = 20 ©v¨ö£sPÒ) 

AøÚzx ÂÚõUPÐUS® Âøh¯ÎUPÄ®. 

1. öÁs£õÂÀ £°ßÖ Á¸® uøÍPÒ ¯õøÁ? 

2. Pso ÁøP¨ £õhÀPÒ GÆÁõÖ Aø©¢v¸US®? 

3. AÓzöuõk {ØÓÀ GßÓõÀ GßÚ? 

4. Aß¤ß I¢vønPøÍU SÔ¨¤kP. 

5. Ao C»UPn® ÷£_® ¡¼øÚU SÔ¨¤kP. 

6. ]÷»øh Ao GzuøÚ ÁøP¨£k®? AøÁ ¯õøÁ? 

7. öuõÀPõ¨¤¯zvØS¨ £õ°μ® GÊv¯Áº ¯õº? 

8. £zx¨£õmk ¡ÀPøÍU SÔ¨¤kP. 

9. £õsi¯ß £›_ ¡¼ß Pøuz uø»Â ¯õº? 

10. C÷¯_ PõÂ¯® GzuøÚ £õP[PøÍU öPõshx? 

Sub. Code 
41A/13741 
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£Sv B — (5 × 5 = 25 ©v¨ö£sPÒ) 

¤ßÁ¸® ÂÚõUPÐUS J¸ £UP AÍÂÀ Âøh u¸P. 

11. (A) B]›¯¨£õÂß ö£õx C»UPn® TÔ Auß 

ÁøPPøÍa _mkP. 

(AÀ»x) 

 (B) ]¢x¨ £õh¼ß C»UPn® TÔ Auß ÁøPPøÍ 

ÂÍUSP. 

12. (A) I¢vønPÎß P¸¨ö£õ¸Ò SÔzx GÊxP. 

(AÀ»x) 

 (B) AÓzöuõk {ØÓÀ {ø»°À ÷uõÈ°ß £[S £ØÔ 

GÊxP. 

13. (A) E¸ÁP Ao°øÚa \õßÖhß ÂÍUSP. 

(AÀ»x) 

 (B) {ÖzuØ SÔ°øÚ¨ £¯ß£kzx® •øÓPÒ £ØÔ 

GÊxP. 

14. (A) Ãμ²P¨ £õhÀPÒ SÔzx GÊxP. 

(AÀ»x) 

 (B) SÖ¢öuõøP¨ £õhÀPÎß PõuØ]Ó¨¤øÚ ÂÍUSP. 

15. (A)  £õg\õ¼ \£uzvß uÛzußø©ø¯ ÂÍUSP. 

(AÀ»x) 

 (B) £õsi¯ß £›_ PõÂ¯zvÀ Á¸® \‰Pa 

]¢uøÚPøÍ {μÀ£kzxP. 
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£Sv C — (3 × 10 = 30 ©v¨ö£sPÒ) 

¤ßÁ¸® ÂÚõUPÎÀ ‰ßÓÝUSU Pmkøμ ÁiÂÀ Âøh u¸P. 

16. P¼¨£õÂß ö£õx C»UPn® TÔ ÁøPPøÍ Â›ÁõP 
GÊxP. 

17. ¦xUPÂøu°ß ÁÍºa]USU SÔ±k GÆÁõÖ xøn 
{ØQÓx? 

18. ¦Ó¨ö£õ¸Ò xøÓPÎÀ øP¯Ö{ø» ö£Ö® ChzvøÚ 
Bμõ´P. 

19. CμmøhU Põ¨¤¯[PÎÀ Põn»õS® AÓa]¢uøÚPøÍ 
{μÀ£kzxP. 

20. C÷¯_ PõÂ¯zvß ÁÈ CøÓÁÛß A¸mö\¯ø» 
ÂÍUSP. 

———————— 
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DISTANCE EDUCATION 

COMMON FOR B.A./B.Sc./B.C.A. DEGREE EXAMINATION, 
DECEMBER 2023. 

Fourth Semester 

Part I — HUMAN SKILLS DEVELOPMENT – II 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. What is called communication? 

2. What is the goal of a presentation? 

3. Will the thinking skill support one to achieve one’s 
target? 

4. Write any two styles that have been followed by leaders. 

5. What are Hard Skills? 

6. Write any two forms of Technical Communication. 

7. Write any one features of group discussion. 

8. Define Motivation. 

9. Give any two characteristics that are attributed to a good 
leader. 

10. Suggest anyone way to arrest stress. 

Sub. Code 
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SECTION B — (5 × 5 = 25 marks) 

Answer ALL questions, Choosing either (a) or (b). 

11.  (a) Describe effective communication. 

Or 

 (b) How do you plan for good presentation of a speech? 

12.  (a) Write a note on Paternalistic style of leadership. 

Or 

 (b) Discuss the need for leadership skill. 

13.  (a) Give the necessity for having Conceptual Skills. 

Or 

 (b) Discuss the need for Managerial Skills. 

14.  (a) Discuss some of the procedures to apply Technical 
Skills. 

Or 

 (b) Bring out some of the causes for Multi-tasking. 

15.  (a) Give some time management tips to increase the 
productivity. 

Or 

 (b) Discuss some types of stress normally we meet. 

SECTION C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Explain the techniques of counselling. 

17. What are the eight easy steps for an effective speech? 
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18. Does personality development skill play an important 
role in bringing out one’s career achievement? 

19. Explain in detail the requirements of understanding 
skills at societal level. 

20. Explain the importance of Organisation Skills. 
———————— 
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DISTANCE EDUCATION 

COMMON FOR B.A./B.Sc./B.C.A. DEGREE EXAMINATION, 
DECEMBER 2023. 

Fourth Semester 

PART II — ENGLISH – PAPER IV  

(CBCS 2018 – 2019 Academic Year Onwards/ 
2021 Calendar Year Onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Who is the author of ‘Boy who wanted more Cheese’? 

2. Who was Lalajee? 

3. Write the confusion with which the boy was worrying in 
‘A Day’s Wait’. 

4. What have Pickering and Higgins written respectively? 

5. Why did Swamy run away from home? 

6. After his father threatens to disinherit him if he marries 
Perdita, what did Florizel do? 

7. How does Shylock initially describe his demand for a 
pound of flesh to Bassanio and Antonio? 

8. Why is Romeo exiled? 

Sub. Code 
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9. Add Tag Questions : 

(a) None of us knew the answer, ———— 

(b) Use your eyes, —————. 

10. Correct the following sentences : 

 (a) There is atleast fifty persons waiting outside. 

 (b) Either my sister or my brothers is coming. 

SECTION B — (5 × 5 = 25 marks) 

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

11. (a) Analyse the story ‘A Day’s Wait’. 

Or 

 (b)  Write a short summary of ‘Boy who wanted more 
Cheese’. 

12. (a) Write the advice given by Jim Corbett to Lalajee 
after Lalajee has recovered. 

Or 

 (b)  How did the father clear the confusion of his son in 
‘A Day’s Wait’?  

13. (a) It has been said that Pygmalion is not a play about 
turning a flower girl into a duchess, but one about 
turning a woman into a human being. Do you agree? 

Or 

 (b)  How does the structure of the narrative inform the 
sense of time in Swami’s world in Swamy and 
Friends? 
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14. (a) Discuss Shylock’s dramatic function in  
The Merchant of Venice. 

Or 

 (b)  Discuss the resurrection scene in The Winter’s Tale. 
Is the apparent miracle real? 

15. (a) Discuss the impact caused by Martin Luther King’s 
assassination. 

Or 

 (b)  Expand the proverb – ‘All that glitters is not Gold’. 

SECTION C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. What is the message conveyed through the story,  
‘Little Girls wiser than Man’? 

17. Describe the primary ways in which Eliza Doolittle 
changes in the course of the play, Pygmalion. 

18. How does Shakespeare treat death in Romeo and Juliet? 

19. Discuss Portia’s character. How is she compared to the 
men around her? Is Bassanio a worthy husband too her? 

20. Give the details on the Do’s and Don’ts of Group 
Discussion. 

—————————— 
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DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION,  
DECEMBER 2023. 

Fourth Semester 

ANALYSIS 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

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

2. In  with usual metric, prove that )1,0[  is not open. 

3. Prove that Q is countable. 

4. Define second category. Give an example. 

5. Define a connected set. Give an example. 

6. Prove that the composition of two continuous function is 
continuous. 

7. State Daurboux theorem. 

8. Define disconnected metric space. 

9. Define a sequentially compact metric space. 

10. Prove that ),0[ ∞ with usual metric is not compact. 

Sub. Code 
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PART B — (5 × 5 = 25 marks) 

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

11. (a) Show that N×N  is countable. 

Or 

 (b) If yx,  are equal numbers, prove that 

yxyx −≥− . 

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

Or 

 (b) Show that a subset A of a complete metric space M 
is complete if and only if A is closed. 

13. (a) Let ( )11, dM  and ( )22, dM  be two metric spaces. Let 

1Ma ∈  prove that 21: MMf →  is continuous at a  if 
and only if ( ) ( )( ) ( )afxfax nn →→ . 

Or 

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

14. (a) State and prove intermediate value theorem. 

Or 

 (b) If A  and B  are connected subsets of a metric 
spaces M  and if ϕ≠∩ BA , then prove that BA ∪  
is connected. 

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

Or 

 (b) Prove that any compact subset A of a metric space 
( )dM ,  is closed. 
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PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. State and prove Holder’s inequality.  

17. State and prove Baire’s Category theorem. 

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

that 21: MMf → is continuous if and only if ( ) ( )AfAf ⊂  
for all 1MA ⊆ . 

19. Prove that  is connected. 

20. State and prove Heine – Borel theorem. 

———————— 
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DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION,  
DECEMBER 2023. 

Fourth Semester 

STATISTICS 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL the questions. 

1. Find the median of the height in c.m. of eight students 

given by 66, 65, 64, 70, 61, 60, 67, 62. 

2. Define Harmonic mean. 

3. Write down the formula for Bowely’s coefficient of 

skewness. 

4. Write down the normal equations of second degree 

parabola. 

5. Write down the formula for Karl Pearson’s coefficient of 

correlation. 

6. Define line of regression. 

Sub. Code 
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7. Write down the Newton forward different formula. 

8. What are the components of time series? 

9. What is mean by class frequency? 

10. Write the Fishers index number formula. 

PART B — (5 × 5 = 25 marks) 

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

11. (a) Calculate the standard deviation from the following 
data : 

  14, 22, 9, 15, 20, 17, 12, 11. 

Or 

 (b) Find the G.M. and H.M. of the following  
distribution : 

x : 1 2 3 4 5

f : 2 4 3 2 1

12. (a) Find the coefficient of correlation between x  and y  

from the following data : 

x : 10 14 15 28 35 48

y : 74 61 50 54 43 26

Or 

 (b) Out of the two lines of regression given by 
052 =−+ yx  and 0832 =−+ yx  which one is the 

regression line of x  on y ? 
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13. (a) Fit a straight line to the following data : 

x : 0 1 2 3 4 

y : 12 15 17 22 24

Or 

 (b) Estimate the missing term of the following : 

x : 0 1 2 3 4 

y : 1 3 9 – 81

14. (a) Find whether the following data are consistent 

  ( ) ( ) ( ) 50,400,300,600 ==== ABBAN . 

Or 

 (b) If 118,202,246 858075 === UUU  and 4090 =U ,  

find 79U . 

15. (a) (i) Using three year moving averages determine 
the trend.  

  (ii) Also determine the short term fluctuations. 

Year : 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995

Production : 21 22 23 25 24 22 25 26 27 26 

Or 

 (b) From the following data, construct the simple 
aggregative index number for 1992. 

Commodities  Price in  
1991 
Rs. 

Price in 
1992 
Rs. 

Rice 7 8 

Wheat 3.5 3.75 
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Commodities  Price in  
1991 
Rs. 

Price in 
1992 
Rs. 

Oil 40 45 

Gas 78 85 

Flour 4.5 5.25 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Calculate the first four central moments from the 

following data to find 1β  and 2β  and discuss the name of 

the distribution : 

X : 0 1 2 3 4 5 6

f : 5 15 17 25 19 14 5

17. Calculate the mode from the following series : 

Class interval Frequency

0-5 20 

5-10 24 

10-15 32 

15-20 28 

20-25 20 

25-30 16 
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Class interval Frequency

30-35 34 

35-40 10 

40-45 8 

18. Fit a second degree parabola by taking ix  as the 

independent variable : 

x : 0 1 2 3 4 

y : 1 5 10 22 38

19. Ten competitors in a beauty contest are ranked by three 

judges in the following order : 

First Judge : 1 4 6 3 2 9 7 8 10 5

Second Judge : 2 6 5 4 7 10 9 3 8 1

Third Judge : 3 7 4 5 10 8 9 2 6 1

 Use the method of rank correlation coefficient to 

determine which pair of judges have the nearest 

approach to common taste in beauty? 

20. Find the cost of living index number for 1992 on the base 

of 1991 on the basis from the following data using : 

 (a) Family budget method 

 (b) Aggregate expenditure method. 
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Price in Rs.  
Commodity 1991 1992 

Quantity in 
Quintals  
in 1991 

Rice 7 7.5 6 

Wheat 6 6.75 3.5 

Flour 5 5 0.5 

Oil 30 32 3 

Sugar 8 8.5 1 

 

———————— 
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DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION,  
DECEMBER 2023. 

Fifth Semester 

MODERN ALGEBRA 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Define Empty set. Give an example. 

2. Find the equivalence relation induced by the partition 

 { } { } { }{ }4,3,2,1  of { }4,3,2,1=S . 

3. Show that in a group, exxx =⇔=2 . 

4. Define a cyclic group. Give an example. 

5. State Fermat’s theorem. 

6. Let GGf ′→:  be a homomorphism. Prove that 

( ) ( )[ ] 11 −− = afaf . 

7. Define a commutative ring. 

Sub. Code 
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8. Define a prime ideal. 

9. Define a vector space over a field F . 

10. Show that  is not a vector space over . 

PART B — (5 × 5 = 25 marks) 

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

11. (a) Prove that ( ) ( ) ( )CABACBA −∪−=∩− , for any 
three sets CBA ,, . 

Or 

 (b) If  BAf →:  and CBg →:  are bijections, then 

prove that ( ) 111 −−− = gffg  . 

12. (a) Prove that the intersection of two subgroups of a 
group G is also a subgroup of G. 

Or 

 (b) Prove that nmnm aaa +=⋅  for all Z∈nm, . 

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

Or 

 (b) State and prove fundamental theorem of ring 
homomorphism. 

14. (a) Prove that the polynomial ( ) 282 −+= xxxf  is 
irreducible over Q. 

Or 

 (b) Prove that the characteristic of a integral domain  
D is either 0 or a prime number. 
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15. (a) Prove that TTV nullityrankdim +=  if WVT →:  
be a linear transformation.  

Or 

 (b) Prove that any subset of a linearly independent set 
is linearly independent. 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. For any three sets A, B and C, prove that 
( ) ( ) ( )CBCACBA ×−×=×− . 

17. State and prove Lagrange’s theorem. 

18. Prove that nz  is an integral domain if and only if n  is a 
prime. 

19. Let p  be a prime. Prove that ,,( ⊕pz ʘ) is a field. 

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

———————— 
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DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION,  
DECEMBER 2023. 

Fifth Semester 

OPERATIONS RESEARCH 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL the questions. 

1. What is the scope of O.R.? 

2. What is the role of slack variable? 

3. What do you mean by primal – dual problem? 

4. Define integer programming problem. 

5. What is meant by unbalanced transportation problem? 

6. Write down the difference between the transportation 

problem and the assignment problem. 

Sub. Code 
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7. What is sequencing problem? 

8. What is meant by two person zero sum game? 

9. What is the value of the game whose pay off matrix is 









31
13

? 

10. What is meant by “no passing rule” in a sequencing 

problem? 

PART B — (5 × 5 = 25 marks) 

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

11. (a) Explain the general methods of solving O.R. models. 

Or 

 (b) Express the following LPP in the canonical form 

  Maximize 321 32 xxxZ ++=  

  Subject to the constraints  

  

0,

475

634

31

321

321

≥
−≥−+
≤+−

xx
xxx
xxx

 

  2x  is unrestricted.  
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12. (a) Construct the dual of the LPP : 

  Minimize 321 1864 xxxZ ++=  

  Subject to the constraints 

  

.0,,

52

33

321

32

21

≥
≥+
≥+

xxx
xx
xx

 

Or 

 (b) Describe Gomary’s method of solving an all integer 
programming problem. 

13. (a) Explain Vogel’s approximation method. 

Or 

 (b) Solve the following transportation problem : 

8 7 3 60

3 8 9 70

11 3 5 80

50 80 80  

14. (a) Explain Hungarian method algorithm.  

Or 

 (b) Find the sequence of jobs that minimizes the total 
elapsed time to complete the following jobs on two 
machines. 

Job : 1 2 3 4 5 6 

Machine A : 3 12 5 2 9 11

Machine B : 8 10 9 6 3 1 



D–1890 
  4

15. (a) Explain the following terms : 

  (i) Pay off matrix 

  (ii) Dominance property. 

Or 

 (b) Distinguish between PERT and CPM. 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Use Big-M method to solve  

 Minimize 21 34 xxZ +=   

 Subject to  

 

.0,and

6

623

102

21

21

21

21

≥
≥+
≤+−

≥+

xx
xx
xx

xx

 

17. Use duality to solve the following LPP : 

 Maximize 21 22 xxZ +=  

 Subject to 

 

.0,,and

12

12

142

321

21

21

21

≥
≥+
−≤−−
≥+

xxx
xx

xx
xx
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18. Solve the following transportation problem to minimize 

the total cost of transportation : 

Destination  

 1 2 3 4 Supply

1 14 56 48 27 70 

2 82 35 21 81 47 

 

 

 

Origin 

3 99 31 71 63 93 

Demand 70 35 45 60 210 

19. A batch of 4 jobs can be assigned to 5 different machines. 

The set up time (in hours) for each job on various 

machines is given below : 

  Machines 

  1 2 3 4 5 

 1 10 11 4 2 8 

2 7 11 10 14 12 

Job 3 5 6 9 12 14

 4 13 15 11 10 7 

 Solve the assignment problem. 
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20. Solve the following 2 × 4 game graphically : 

 Player B 

1 0 4 –1 

Player A –1 1 –2 5 

———————— 
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DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION,  
DECEMBER 2023. 

Fifth Semester 

NUMERICAL ANALYSIS 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. State the Newton-Raphson formula for iteration. 

2. Evaluate ( )x1tan−Δ . 

3. Show that 2
1

2
1 −−= EEδ . 

4. Write the Newton’s forward difference interpolation 
formula. 

5. Write the Hermite’s formula. 

6. Solve 023 12 =+− ++ xxx yyy . 

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

8. Solve ( ) 012 =++ nyEE . 

9. State Taylor’s theorem. 

10. Give the formula for Adam’s predictor – corrector method. 

Sub. Code 
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PART B — (5 × 5 = 25 marks) 

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

11. (a) Solve by iteration method : 043 =−− xx . 

Or 

 (b) Find the approximate root of 03 =−xex  by 
Newton’s-Raphson method. 

12. (a) Solve : 

  
252032
18203

17220

=+−
−=−+

=−+

zyx
zyx
zyx

 

  By Jocobi’s method. 

Or 

 (b) Prove that :  

  (i) Δ=++
4

1
2
1 2

2 δδδ . 

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

0
5uΔ . 

13. (a) Find the divided difference of y  from the following 
table : 

x : 1 2 7 8 

y : 1 5 5 4 

Or 

 (b) Apply Stirling’s formula to find ( )25y  for the 
following data : 

x : 20 24 28 32 

y : 2854 3162 3544 3992
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14. (a) Evaluate  +

1

0
1 x
dx

 using Simpson’s 
8
3

 rule. 

Or 

 (b) Derive the Newton’s – Cote’s formula for numerical 
integration. 

15. (a) Solve nn
nnn yyy 2523 12 +=+− ++ . 

Or 

 (b) Write the properties of R-K method. 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Find the smallest positive root of 012log2 =−− xx e  by 
Regula Falsi method. 

17. By using Gauss-Seidal iteration method solve : 

 
.63
3252

188

−=−+
=−+

=+−

zyx
zyx

zyx
 

18. Using Everett’s formula find ( )15.1f  given that 
( ) ( ) ( ) 096.12.1,049.11.1,11 === fff  and ( ) 14.13.1 =f . 

19. Evaluate  −
1

0

2

dxe x  by dividing the range of integration 

into 4 equal parts using  

 (a) Trapezoidal rule, 

 (b) Simpson’s rule. 
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20. Using Adam’s Predictor-corrector method find ( )4.1y  if y  

satisfies 2

1
x

xy
dx
dy −=  and 

  ( ) ( ) 996.01.1,11 == yy , ( ) 986.02.1 =y , ( ) 972.03.1 =y .  

———————— 
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DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION,  
DECEMBER 2023. 

Fifth Semester 

TRANSFORM TECHNIQUES 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Show that [ ] sL 11 = . 

2. Show that [ ] 22sin
bs

bbtL
+

= . 

3. Find 
( ) 









+
−

2
1 1

as
L . 

4. Define odd and even function. 

5. Write the formula for '' na  in the Fourier series expansion 
of ( )xf  in ( )π2,0 . 

6. Find 0a  if ( ) ππ ≤≤−= xxxf ,2 . 

7. Define Fourier sine transform. 

Sub. Code 
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8. Show that ( )[ ] ( ) ( )sFsfxfF sc +−=′ 02
π . 

9. Show that ( )[ ]
1

1
+

=−
z

zz n . 

10. Find 
( ) 









−
−

2
1 1

az
z . 

PART B — (5 × 5 = 25 marks) 

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

11. (a) Find [ ]tetL 32 − . 

Or 

 (b) Find [ ]atathL sinsin . 

12. (a) Find ( ) 











+
−

222

1

ws
sL . 

Or 

 (b) Find 







++−−

2
7

1143
4

2
1

ss
ssL . 

13. (a) Obtain the Fourier series to represent the function 
( ) xxf =  in ( )ππ ,− . 

Or 

 (b) Find the half range cosine series for ( ) xxf sin=  in 

π<< x0 . 
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14. (a) Find the Fourier sine transform of 22 ax
x
+

. 

Or 

 (b) State and prove Parseval’s identify in Fourier 
transform. 

15. (a) If ( ){ } ( )zfnfZ = , then prove that ( ){ } ( )zfnfz 1=− . 

Or 

 (b) Find { }2nZ . 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Let ( )tf  be a piecewise, continuous periodic function with 

period p . Prove that ( )[ ] ( ) −
−−

=
p

st
ps dttfe

e
tfL

01
1

. 

17. Solve tey
dt
dy

dt
yd −=++ 4522

2

, using Laplace transform, 

given 0==
dt
dyy  when 0=t . 

18. Find the Fourier series for the function ( ) 2xxf =  in 
π20 ≤≤ x . 

19. Find the Fourier transform of ( )






>
<

=
2

2

,0
,cos

π

π

xif
xifx

xf . 

20. Solve 044 12 =+− ++ kkk yyy  where ( ) ( ) 010 == yy . 

———————— 
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DISCRETE MATHEMATICS 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Find the truth value of pp ∧ . 

2. Write the dual of ( ) RQP ∨∧  and ( ) FQP ∧∨ . 

3. Prove the implication ( )PQP → . 

4. Prove that ( ) ( )QPPPQP →→⇔→→ . 

5. Define lattice. Give an example. 

6. Define Boolean algebra. 

7. State and dual of ( ) ( ) ( )cabacba ∧∨∧=∨∧  and 1=∨ aa . 

8. Define Euler graph. 

9. Define Chromatic number of a graph. 

10. Define spanning tree of a graph. 

Sub. Code 
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PART B — (5 × 5 = 25 marks) 

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

11. (a) Construct the truth table for ( ) ( )PQQP ∨∧∨ . 

Or 

 (b) Show that P is equivalent to ( ) ,,, PPPPP ∨∧  

( )QPP ∨∧ , ( ) ( )QPQP ∧∨∧ . 

12. (a) Show that ( ) RRQQP ∧∨∧∧  imply P . 

Or 

 (b) Obtain the principal conjunction normal form for 
( ) )( PQRP ←→∧→ . 

13. (a)  Prove that ( ) ( ) ( )( ) ( ) ( ) ( ) ( )xQxxPxxQxPx ∃∧∃∧∃ . 

Or 

 (b) Prove that every chain is a lattice. 

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

Or 

 (b) Construct the adjacency matrix of the following 
graph : 
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15. (a) Prove that a graph G  is a tree if and only if it is 
minimally connected. 

Or 

 (b) If G  is a tree with n vertices then prove that G has 
1−n  edges. 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Show that ( ) ( ) ( )( ) ( ) ( ) ( ) ( )xQxxPxxQxPx ∃∨∨ . 

17. Show that QR → , QPQSSR →→∨ ,,  implies P . 

18. (a) Let nm BBe →:  be a group code. Prove that the 
minimum distance of e is the minimum weight of a 
non-zero code word. 

 (b) Explain decoding and error correction functions 
with example. 

19. Prove that every connected graph G  is an Euler graph if 
and only if all vertices and of even degree. 

20. (a) Prove that any connected graph with n vertices and 
1−n  edges is a tree. 

 (b) Prove that any graph G  with n  vertices, 1−n edges 
and no circuit is connected. 

———————— 
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DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION,  
DECEMBER 2023. 

Sixth Semester 

FUZZY ALGEBRA 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. What is meant by height of a fuzzy set? Give an example. 

2. Define normal and subnormal fuzzy set. 

3. Define support of fuzzy set. Give an example. 

4. Define fuzzy union. 

5. State laws of absorption. 

6. When will a point ‘a’ is dual point? 

7. What is meant by fuzzy upper bound? 

8. Define a fuzzy number. Give an example. 

9. State Cauchy’s functional equation. 

10. Explain Semantic. 

Sub. Code 
11362 
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PART B — (5 × 5 = 25 marks) 

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

11. (a) Prove that every fuzzy complement has at most one 
equilibrium. 

Or 

 (b) Write any five properties of fuzzy intersection with 
suitable examples. 

12. (a) Explain a fuzzy union / t-concern. 

Or 

 (b) If EA ⊆  and FB ⊆ , then prove that FEBA ⋅⊆⋅  
and FEBA ⊆ . 

13. (a) Show that for every fuzzy partial ordering on X , 
the sets of undominated and undominating 
elements of X are non-empty. 

Or 

 (b) If 



















=

08.00

004.0
1000
005.7.

R , then prove that 

( ) RRRR ′=∪∪ . 

14. (a) Prove that, given a consonant body of  
evidence  the associated consonant  
belief and plansibility measures posses the  
property : ( ) ( ) ( )[ ]BBelABelBABel ,min=∩  for all 

( )xpBA ∈, . 

Or 

 (b) Explain the different types of uncertainty. 
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15. (a) Consider two joint probability distributions on 
{ }( )5,,,, NYcbaXYX ==×  defined by the matrix. 

 1 2 3 4 5 

a .1 0 0 .05 0 

b 0 .3 .1 0 .2

c .05 0 0 .1 .1

  Calculate ( ) ( ) ( )YXHYHXH ,,, . 

Or 

 (b) Explain the principles of uncertainty and 
information. 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. State and prove D’Morgan’s laws in fuzzy sets by an 
example. 

17. (a) Let A and B be fuzzy sets defined on a universal  
set X . Prove that BABABA ∩+∪=+ . 

 (b) Show that a fuzzy set A on  is convex if and only if 
( )( ) ( ) ( )[ ]2121 ,min1 xAxAxxA ≥↑−+↑  for all  

∈21, xx   and all [ ]1,0∈λ . 

18. Let 















=

7.06.02.0
1.010

5.04.03.0

PM  and 















=

5.03.02.01
2.03.010

7.06.05.03.0

QM  

 (a) Compute QPM   

 (b) Prove that ( ) 111 −−− = PQQP  . 
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19. Prove that every possibility measure π  on ( )xp  can be 
uniquely determined by a possibility distribution function 

[ ]1,0: →Xγ  via the formula ( ) ( )xA
Ax

γπ
∈

= max  for each 

( )xpA∈ . 

20. Maximize the function 

 ( ) 
=

=
n

i
inin plppppH

1
21 ,...,,  

 Subject to the constraints ( ) 
=

=
n

i
iixpxE

1

 and 

1,0
1

=≥ 
=

n

i
ii pp . Estimate the maximum entropy 

probabilities. 

———————— 
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DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION,  
DECEMBER 2023. 

Sixth Semester 

COMPLEX ANALYSIS 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Define Sterigraphic projection. 

2. Define harmonic function. 

3. Find the invariant points of the transformation 
z
zw

−
+=

1
1

. 

4. Prove that the transformation zw =  is not a bilinear 
transformation. 

5. State the cross ratio of the points ( )4321 ,,, zzzz . 

6. Evaluate  −C az
dz

 where C  is the circle with center a and 

radius r . 

Sub. Code 
11363 
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7. Evaluate 
( ) =

−C

zCdz
z

z
2:;

cos
2

2
π

. 

8. Write down the Maclaurin’s series expansion of sin hz. 

9. Define isolated singularity. 

10. Find the  residue of ( ) zzf cot= . 

PART B — (5 × 5 = 25 marks) 

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

11. (a) Prove that ( ) ( )yiyezf x sincos −=  is nowhere 
differentiable. 

Or 

 (b) Prove that the functions ( )zf  and ( )zf  are 
simultaneously analytic. 

12. (a) Find the analytic function ( ) ivuzf +=  if 

1333 2223 +−+−= yxxyxv . 

Or 

 (b) Find the image of the circle 33 =− iz  under the 

map 
z

w 1= . 

13. (a) Prove that any bilinear transformation preserves 
cross ratio. 

Or 

 (b) Prove that ( ) ( ) ≤
b

a

b

a

dttfdttf . 
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14. (a) Evaluate ( )( ) −−
+

C

dz
zz

zz
21

cossin 22 ππ
 where C is the circle 

3=z . 

Or 

 (b) State the prove Liouville’s theorem. 

15. (a) Find the residue of ( ) ( )922 +
=

zz
ezf

z
 at its poles. 

Or 

 (b) State and prove Rouche’s theorem. 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. State and prove Cauchy – Riemann equations in 
Cartesian co-ordinates. 

17. Find the analytic function ( ) ivuzf +=  if 

xyh
xvu

2cos2cos
2sin
−

=+ . 

18. Prove that any bilinear transformation which maps the 

real-axis onto the unit circle 1=w  can be written in the 

form 







−
−=

α
αλ

z
zew i  where λ  is real. Further this 

transformation maps the upper half - plane Im 0≥z  onto 

the unit circular disc 1|| ≤w  if and only if Im 0>α . 
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19. Let ( )zf  be analytic inside and on a simple closed  

curve C. Let 0z  be any point inside C . Then prove that 

( ) ( ).2 0
0

zfidz
zz
zf

C

π=
−  

20. Evaluate  +

π

θ
θ2

0
sin45

d
. 

———————— 
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DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION,  
DECEMBER 2023. 

Sixth Semester 

COMBINATORICS  

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Define Fibonacci number. 

2. Define recurrence relation. 

3. Define generating function. 

4. Let n  be a positive integer. Let ( )knCak ,=  for 
nk ...,,2,1,0= . Find the generating function for the 

sequence naaa ,, 10 . 

5. Obtain the recurrence relation for the solution 
( ) kkD 2.5= . 

6. Find the homogenous solution of 

 ( ) ( ) ( ) kkFkFkF 8621017 +=−+−− . 

Sub. Code 
11364 
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7. How many three-letter words can be formed from the 
letters in the set { }zyba ,,, . 

8. State the inclusion and exclusion principle. 

9. Define permutation group. 

10. State Polya’s theorem. 

PART B — (5 × 5 = 25 marks) 

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

11. (a) Prove that the stirling number ( )kps ,  of the first 

kind counts the number of arrangements of 
p objects into k  non-empty circular permutations. 

Or 

 (b) Show that the function ( ) kxf = , where k  is a 

constant, is primitive recursive. 

12. (a) Show that the set of divisors of a positive integer n  
is recursive? 

Or 

 (b) Obtain the recurrence relation from kk
k BAy 32 += . 

13. (a) Find the recurrence relation satifying 

( ) n
n nBAy 4+= . 

Or 

 (b) Solve 0168 21 =+− −− kkk fff  where 162 =f  and 

803 =f . 
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14. (a) Find the particular solution of the recurrence 
relation n

nn nff 231 =+ − . 

Or 

 (b) Find the generating function for the infinite 
sequence ,...,,,,,1 432 αααα  where α  is fixed. 

15. (a) Prove that nS  is a finite group of order n  and is 
non abelian if 2>n . 

Or 

 (b) How many different necklaces are there that 
contain 4 red and 3 blue beads? 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Solve the Fibonacci sequence { }nf  define by 21 −− += nnn fff  
for 2≥n  with the initial conditions 10 =f  and 11 =f . 

17. Using generating function, solve the recurrence relation 
1;23 1 ≥+= − nyy nn  with 10 =y . 

18. In a class, if 25 students, 12 have taken Physics, 8 have 
taken Physics but not Maths. Find the number of 
students who have taken Physics and Maths and those 
who have taken Maths but not Physics? 

19. For 1≥n , prove that  

 ( ) ( ) ( ) ...!3
3

1
!2

2
1

!1
1

1
! +−







 −
−−







 −
+−







 −
−= n

n
n

n
n

n
nQn  

 ( ) !1
1
1

1.... 1








−
−

−+ −

n
nn . 
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20. Let C be a colouring in G . Prove that the number 
{ }Ginfef :∗  of different colourings that are equivalent 

to c  equals the number ( )cG
G

 obtained by dividing the 

number of permutations in G  by the number of 
permutations in the stabilizers of c . Here G  is a 
permutation groups of X  and G , a set of colourings of X  
such that G  acts on G . 

———————— 















  

D–6660      

DISTANCE EDUCATION 

COMMON For B.A/B.Sc/ BBA/ BBA (Banking)/B.C.A/M.B.A  
(5 Years Integrated) DEGREE EXAMINATION. 

MAY 2021 EXAMINATION 

& 

MAY 2020 ARREAR EXAMINATION 

First Semester 

Part II- ENGLISH PAPER –I 

 (CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10  2 = 20 marks) 

Answer ALL the questions. 

1. Why water is called as the Elixir of life? 

2. What is the irony in Mrs. Packletide’s Tiger? 

3. How did Carl Sagan change the world? 

4. What are the effects of sensual drugs? 

5. Define Gerund. 

6. What is the difference between models & Semi modals? 

7. What are the two basic rules for Direct and Indirect 
speech? 

Sub. Code 
12 
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8. Define tenses and its types. 

9. What is descriptive paragraph? 

10. Define Dialogue Writing. 

PART B — (5  5 = 25 marks) 

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

11. (a) What makes water one of the most powerful and 
wonderful thing on the earth? 

Or 

 (b) In what way did the villagers help Mrs. Packletide 
shoot the tiger? 

12. (a) What is the authors view is essential to Indian 
civilization? 

Or 

 (b) What are the impacts of Drug Abuse. 

13. (a) Define Articles and its types with examples. 

Or 

 (b) Write a short notes on modals. 

14. (a) Briefly explain Preposition with suitable examples. 

Or 

 (b) What are rules for Direct and Indirect speech? 

15. (a) Bring out the format of Formal Letter Writing. 

Or 

 (b) List out the features of Paragraph writing. 
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 PART C — (3  10 = 30 marks) 

 Answer any THREE questions. 

16. Illustrate the concept of “The Cat” by Catharine  
M. Willson. 

17. “The Hazards of Drug Abuse” in Dangers of Drug Abuse. 

18. Analyse the idea of “Our Civilization” by C.E. Foad. 

19. Define transformation of sentences Write its types with 
example 

20. Develop the following hints into a readable passage and 
give a suitable title. 

 A rich farmer - lot of land - cattle and servants - two   
sons - happy life - After some years younger son  
unhappy - asked for his share of the property - wouldn't 
listen to father’s advice - got his share - sold them 
all - went away to another country-fell into bad  
ways - soon all money gone - poor - no one to help  
him - understood his mistake. 

  

———————— 
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DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION. 

MAY 2021 EXAMINATION 

& 

MAY 2020 ARREAR EXAMINATION 

First Semester 

Mathematics 

CLASSICAL ALGEBRA 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10  2 = 20 marks) 

Answer ALL questions. 

1. Write the expansion of   11  x  

2. State Fundamental Theorem of Algebra. 

3. Write a note on Horner’s method. 

4. If  ,,  are the roots of 03  rqxx , find 
     . 

5. Define a diagonal matrix. 

Sub. Code 
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6. Find the transpose of 







654
321

. 

7. Find the determinant of 
















220
432

321

, 

8. State the working rule to test the consistency of given 
system of equations. 

9. Define : Eigen value. 

10. State Cayley-Hamilton theorem. 

PART B — (5  5 = 25 marks) 

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

11. (a) Find the coefficient of nx  in the expansion of 21
1
x

. 

Or 

 (b) Diminish the roots of the equation 
0242274 234  xxxx  by 1. 

12. (a) Show that the equation 0153 26  xxx  has two 
real roots and four imaginary roots. 

Or 

 (b) Find the positive root of 0523  xx . 

13. (a) If 









12
21

A  and 












12
21

B , find  BA 5 . 

Or 

 (b) Mention the types of Matrices. 
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14. (a) Find the inverse of 
















124
212

421

 

Or 

 (b) Find the Eigen vectors for 







24
31

 

15. (a) Verify Cayley Hamilton theorem for 

















132
113

211

A . 

Or 

 (b) Show that 52  zyx , 83  zyx  and 

7322  zyx  are consistent. 

PART C — (3  10 = 30 marks) 

Answer any THREE questions. 

16. Sum to   the series 

 .....
12
5

8
3

4
1

8
3

4
1

4
1

1   

17. Solve the equation 0210116 234  xxxx  given that 

32   is a root. 

18. Find positive root of 0632 3  xx . 
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19. Show that the equations 36206,1162  zyxyx  
1186  zy  are not consistent. 

20. Find all the Eigen values and Eigen vectors of 






















021
612

322

A . 

———————— 
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DISTANCE EDUCATION 

B.Sc. DEGREE EXAMINATION. 

MAY 2021 EXAMINATION 

& 

MAY 2020 ARREAR EXAMINATION 

First Semester 

Mathematics 

CALCULUS 

(CBCS 2018 – 2019 Academic year onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10  2 = 20 marks) 

Answer ALL the questions. 

1. If mxmx Beaey  , prove that ymy 2
2  . 

2. Find the centre of curvature of the curve 2xy  at the 
origin. 

3. Evaluate  dx
xx log

1
. 

4. Evaluate 
2/

0

sin


dxxx . 

5. Find the integrating factor of the differential equation 

xxxy
dx
dy

sin2cot  . 

6. Solve   012  yDD . 

Sub. Code 
11314 



D–6692 

 

    2

7. Evaluate 
2/

0

35 cossin


dxxx . 

8. Prove that   22cos
as

saxL


 . 

9. Form the partial differential equation by eliminating the 
arbitrary constants from    byaxz  . 

10. Solve 1qp . 

SECTION B — (5 × 5 = 25 marks) 

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

11. (a) If xy 1sin , Prove that   01 12
2  xyyx .  

Or 

 (b) Find the equation of the normal to the curve 
    cos1,sin  ayax  at 2/  . 

12. (a) Find the envelope of the family of lines 
m
amxy  , 

where a is a constant.  

Or 

 (b) Prove that  
2/

0

0tanlog


dxx . 

13. (a) Show that  


2/

0

2log
sin1
cos.






d .  

Or 

 (b) Solve     0tan1 12   dyyxdxy . 
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14. (a) Solve   xyDD 4sin232  .  

Or 

 (b) Form the differential equation of family of circles 
with radius r and with centres on the y axis (r is 
arbitrary). 

15. (a) Find 





 

x
xL cos1

.  

Or 

 (b) Eliminate the arbitrary function from  xyfz /  
and form a partial differential equation. 

SECTION C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Find the maximum and minimum of 
    44222, yxyxyxf  . 

17. Evaluate  dxbxeax sin . 

18. Solve   xxeyD 32 1  . 

19. Using laplace transformation solve the following 
differential equation xeyyy  213'4"  given 0)0( y  
and 1)0(' y . 

20. Find the complete integral of pqqypx   using charpits 
method. 

––––––––––––––– 
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DISTANCE EDUCATION 

COMMON FOR B.A./B.Sc./B.B.A./B.B.A. (Banking)/B.C.A./ 
M.B.A. (5 Years Integrated) DEGREE EXAMINATION. 

MAY 2021 EXAMINATION 

& 

MAY 2020 ARREAR EXAMINATION 

Second Semester 

Part I – TAMIL PAPER – II 

(CBCS 2018 – 19 Academic year onwards) 

Time : Three hours Maximum : 75 marks 

£Sv A — (10  2 = 20 ©v¨ö£sPÒ) 

AøÚzx ÂÚõUPÐUS® Âøh¯ÎUP. 

1.  Ãμ©õ•ÛÁ›ß ¤Ó ¡ÀPÒ ¯õøÁ? 

2. Ãμ©õ•ÛÁº `ø\¯¨£øμ GÆÁõÖ AøÇUQÓõº? 

3. EÈøb¨ ÷£õº GßÓõÀ GßÚ? 

4. uõ´ Pøu°ß ø©¯UP¸ Gx? 

5. •uö»ÊzxUPÒ ¯õøÁ? 

6. ÂøÚaö\õÀ GßÓõÀ GßÚ? 

7. uªÊUSz öuõsk ö\´u QÔzxÁ uªÇÔbºPÒ ]»øμU 

SÔ¨¤kP. 

8. ¦vÚ® GßÓõÀ GßÚ? 

9. |. ¤a\‰ºzv SÔ¨¦ ÁøμP. 

10. ö£›¯ ¦μõn® GuøÚ ÂÍUSQÓx? 

Sub. Code 
21A 
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£Sv B — (5  5 = 25 ©v¨ö£sPÒ) 

¤ßÁ¸® ÂÚõUPÐUS J¸ £UP AÍÂÀ Âøh u¸P. 

11.  (A) CøÓÁß ö£õøÓ, «i, uõÌÄ öPõshuß Põμn[PÒ 

¯õøÁ? 

(AÀ»x) 

 (B) |Ø£»ß u¸£Áß CøÓÁß GÝ® TØÔøÚ 

Ãμ©õ•ÛÁº ÁÈ {ßÖ ÂÁ›. 

12.  (A) ÁõÚÃv°ß – ]ÖPøu°À Põn»õ® \•uõ¯a 

ö\´vPøÍz u¸P. 

(AÀ»x) 

 (B) CPÀ ©vÀ Siª öPõsh ©sq ©[P»® £ØÔ }Âº 

AÔÁx ¯õx? 

13.  (A) AÀÁÈ¨¦nºa]ø¯ \õßÖhß ÂÍUSP. 

(AÀ»x) 

 (B) ö©õÈ CÖvö¯Êzx £ØÔ }Âº AÔÁx ¯õx? 

14.  (A) CuÌPÒ uªÊUS BØÔÁ¸® ö\´vPÒ GøÁ? 

ÂÍUSP. 

(AÀ»x) 

 (B) ö£›¯ ¦μõnzvÀ uμ¨£k® ö\´vPÒ GøÁ? ÂÍUSP. 

15.  (A) C¸£uõ® ¡ØÓõsiÀ Eøμ|øh ÁÍºa]US¨ 

£[PÎ¨¦ ö\´u GÁ÷μÝ® C¸Áº SÔzu ö\´vPøÍz 

u¸P. 

(AÀ»x) 

 (B) \©n \©¯zuÁºPÒ uªÊUS BØÔ¯ öuõskuøÚ 

_¸UQz u¸P. 
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 £Sv C — (3  10 = 30 ©v¨ö£sPÒ) 

¤ßÁ¸® ÂÚõUPÎÀ ‰ßÓÝUSU  Pmkøμ ÁiÂÀ  

Âøh u¸P. 

16. ~® £õh¨ £Sv°À Aø©¢xÒÍ ÷u®£õÁo 

Põm]¨£h»zvÀ Ãμ©õ•ÛÁº Põmk® CøÓ £Uvø¯ 

ÂÍUSP. 

17. P®£ß ¦Ózvøn°À Põn¨£k® x®ø£¨ ÷£õº SÔzx 

Pmkøμ ÁøμP. 

18. BSö£¯›ß C»UPn® TÔ Auß ÁøPPøÍa \õßÖPÐhß 

ÂÍUSP. 

19. øÁnÁºPÒ uªÊUS BØÔ¯ öuõsk SÔzx Pmkøμ 

ÁøμP. 

20. CUPõ» C»UQ¯[PÎÀ ¦xUPÂøu°ß ÷uõØÓ® ÁÍºa] 

SÔzx Pmkøμ ÁøμP. 

________________ 
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 DISTANCE EDUCATION  

COMMON FOR B.A./B.Sc./B.B.A./B.B.A. 
(Banking)/B.C.A./M.B.A. (5 YRS INTEGRATED) DEGREE 

EXAMINATION. 

MAY 2021 EXAMINATION 

& 

MAY 2020 ARREAR EXAMINATION 

Second Semester 

Part I — COMMUNICATION SKILLS – II 

(CBCS 2018-19 Academic Year onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10  2 = 20 marks) 

Answer ALL the questions. 

1. What are the codes of communication? 

2. Explain the process of responding a communication. 

3. Bring out the ways to improve one’s fluency in spoken 
English. 

4. Define labio-dental sounds with examples. 

5. Explain the back vowels. 

6. What is the significance of listening? 

7. What is meant by emotional mode on conversation? 

8. What is a reference in a resume? 

Sub. Code 
21B 
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9. Give details of goodwill letters. 

10. Bring out the importance of technical writing. 

SECTION B — (5  5 = 25 marks) 

Answer ALL questions, Choosing either (a) or (b). 

11. (a) Discuss the process of encoding and decoding a 
language in communication. 

Or 

 (b) Write a note on the various responses of 
communication. 

12. (a) Write a note on the articulation of the consonants of 
English. 

Or 

 (b) Define and explain triphthongs. 

13. (a) Give a brief account of presentation skills. 

Or 

 (b) What is the significance of telephonic interview? 

14. (a) What are the guidelines to be followed while 
attending an interview? 

Or 

 (b) Write a paragraph on the topic ‘‘Health is Wealth’’. 

15. (a) Discuss the guidelines to publish an article in a 
newspaper. 

Or 

 (b) Enumerate the role played by an editor in a journal. 
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SECTION C — (3  10 = 30 marks) 

Answer any THREE of the following questions. 

16. ‘Communication skills allow you to understand and be 
understood by the others’ – Discuss. 

17. Discuss the salient features of speaking English 
effectively. 

18. Write an essay on the types of purposes of writing. 

19. You are annoyed by the milk supply of the State Dairy 
Corporation. Write to the Chairman. 

20. Take a book you know well and write an alternate ending 
that is the exact opposite of the real ending. 

 

 

 

————————— 
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DISTANCE EDUCATION 

COMMON FOR BA/B.SC/BBA/BBA(BANKING)/BCA/MBA 
FIVE YEAR INTEGRATED DEGREE EXAMINATION. 

MAY 2021 EXAMINATION 

& 

MAY 2020 ARREAR EXAMINATION 

Second Semester 

PART II – ENGLISH PAPER – II 

(CBCS – 2018-19 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10  2 = 20 marks) 

Answer ALL questions. 

1. Why did Wordsworth compose the poem “Lines” 
composed upon Westminister Bridge? 

2. Describe the urn in the poem “Grecian Urn”. 

3. What are the symbolic elements in “The Road Not 
Taken”? 

4. Describe the war elements in “Strange Meeting”. 

5. Why is “Gitanjali” considered as a song offering? 

6. What is the relation between Antonio and shylock in  
“The Merchant of Venice”? 

Sub. Code 
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7. Explain two types of essays. 

8. What is the purpose of writing a report? 

9. When do you write a Newsletter? 

10. Write two significant Characteristics of interview skills. 

PART B — (5  5 = 25 marks) 

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

11. (a) Consider Shakespeare as a sonneteer. 

Or 

 (b) Discuss the character of Lucrezia in “Andrea Del 
Sarto”. 

12. (a) Consider Wilfred Owen as a war poet in “Strange 
Meeting”. 

Or 

 (b) Discuss the theme of “Gitanjali”. 

13. (a) Critically analyse Sarojini Naidu’s “The Coromandel 
Fishers”. 

Or 

 (b) Enumerate the background of the poem  
“The Express”. 

14. (a) Discuss the “Pound of Flesh” scene in  
“The Merchant of Venice”. 

Or 

 (b) Discuss the character of Bassanio in “The Merchant 
of Venice”. 
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15. (a) Write a report on the recently celebrated college day 
function. 

Or 

 (b) Write a letter to the principal complaining about the 
lack of library facilities. 

PART C — (3  10 = 30 marks) 

Answer any THREE questions. 

16. Critically appreciate “Grecian Urn” by John Keats. 

17. Consider “The Road Not Taken” as an allegory. 

18. Justify the title “The Coromandel Fishers” by Sarojini 
Naidu. 

19. Consider “The Merchant of Venice” as a Romantic 
comedy. 

20. Attempt a creative writing on the topic: “If you could be 
any famous person for a day, who would you want to be? 
Why? 

  

———————— 
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DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION. 

MAY 2021 EXAMINATION 

& 

MAY 2020 ARREAR EXAMINATION 

Second Semester 

ANALYTICAL GEOMETRY AND VECTOR CALCULUS  

(CBCS 2018–19 Academic Year onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10  2 = 20 marks) 

Answer ALL the questions. 

1. Define radical axis. 

2. Find the equation of the circle whose centre is origin and 
radius 5. 

3. Find the direction cosines of the straight line joining the 
points (1,2,-4) and (2,1,-3). 

4. Write the condition for two straight lines to be parallel. 

5. Write the general equation of a right circular cone. 

6. Write the equation of a right circular cylinder whose axis 

is .
n
z

m
y

l
x

  

7. Define skew lines. 

Sub. Code 
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8. Find the centre and radius of the sphere. 

 .0164212222  zyxzyx  

9. Define irrotational vector. 

10. Find gradient of zxyzx  23 . 

SECTION B — (5 × 5 = 25 marks) 

Answer ALL questions. Choosing either (a) or (b). 

11. (a) Find the angle between the two lines 1032  yx  
and 5 yx . 

Or 

 (b) Find the limiting points of the system of circles 
coaxal with 046622  yxyx ; 

.034222  yxyx  

12. (a) Find the equation of the plane through the 
intersection of the planes 0423  zyx  and 

02  zyx  and passing through the point  
(2, 2, 1). 

Or 

 (b) Find the distance between the parallel planes 
0322  zyx  and .05244  zyx  

13. (a) Find the equation of the cone whose vertex is 
),,   and  the base is .0;122  zbyax  

Or 

 (b) Find the equation of the right circular cylinder, 

whose axis is 
632
zyx

  and radius 4. 
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14. (a) Find the equation of the sphere passing through the 
points (0, 0, 0), (1, 0, 0), (0, 1, 0) and (0, 0, 1). 

Or 

 (b) Find the equation of the plane containing the point 

(-1,7,2) and the line 
2
2

3
2

2
3








 zyx

. 

15. (a) Prove that .
)('

)( r
r
rfrf 

  

Or 

 (b) Find curl curl f at the point (1, 1, 1) if 

.22 yzkxzjyixf    

SECTION C — (3  10 = 30 marks) 

Answer any THREE questions 

16. Find the equation of the circles which pass through the 

points of intersection of 01222  xyx , 

046522  yxyx and which touch the line 

032  yx . 

17. Find the image of the point (1, 3, 4) under the reflection 
in the plane .032  zyx  

18. Find the equation of the cylinder whose generator are 

parallel to the line 
321
zyx




  and whose guiding curve 

is the ellipse ;12 22  yx  0z .  
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19. Find the shortest  distance and the equation of the line of 
shortest distance in symmetrical form of the lines  

 
7
10

16
9

3
8 






 zyx

 and 
5
5

8
29

3
15








 zyx

 

20. Evaluate 
s

dsnf .  where yzkxjiyxf 22)( 2   and s  

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

––––––––––––––– 



 

  

D–6694      

 
DISTANCE EDUCATION 

B.Sc. DEGREE EXAMINATION. 

MAY 2021 EXAMINATION 

& 

MAY 2020 ARREAR EXAMINATION 

Second Semester 

Mathematics 

SEQUENCES AND SERIES  

(CBCS 2018–19 Academic Year onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10  2 = 20 marks) 

Answer ALL the questions. 

1. Write first five terms of the sequence 
n
nan 32

32



 . 

2. Prove that any convergent sequence is a bounded 
sequence. 

3. Prove that if aan )(  and Rk   then KaKan  . 

4. Show that 
3
1...21

lim
3

222








 
 n

n
n

. 

5. Show that 0)/1...2/11(lim 


n
n

. 

6. Show that the series ....321   diverges to  . 

Sub. Code 
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7. Show that the series ....1( 3
1

2
1   converges. 

8. Prove that every bounded sequence has a convergent 
subsequence.  

9. Define absolutely convergence of the infinite series with 
example.  

10. State Riemann’s theorem.  

SECTION B — (5 × 5 = 25 marks) 

Answer ALL questions. Choosing either (a) or (b). 

11. (a) Show that 1lim
1



nn

n
.  

Or 

 (b) Show that a sequence cannot converge to two 
different limits. 

12. (a) Let 
nnnn

an 








1
...

2
1

1
1

 show that )( na  

converges.  

Or 

 (b) Show that )...1(lim)1(lim !
1

!2
1

!1
11

nn
n

nn



. 

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

Or 

 (b) Test the convergence of the series  
n

n
5

12

. 
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14. (a) Test the convergence of the series  nn)(log
1

. 

Or 

 (b) Prove Leibnitz’s test (ie) Let n
n a1)1(   be an 

alternating series whose terms na  satisfy the 
following 

(i) )( na  is a monotonic decreasing sequence 

  (ii) 0lim 
 nn

a  Then the given alternating series 

converges. 

15. (a) Test the converges of the series,  

  ....
3
1

2
1

3
1

2
1

3
1

2
1

3322




 






 






   

Or 

 (b) Give sn  2
1 . Prove that s

4
3

....1 22 5
1

3
1  .  

SECTION C — (3  10 = 30 marks) 

Answer any THREE questions  

16. Prove the Cauchy’s first limit theorem i.e lIf )(an  then 

l
n

aaa n 






  ...21 . 

17. Prove Kummer’s test. ie Let na  be a given series of 
positive terms and 

nd
1  be a series of positive terms 

diverging to   . Then  

(a) na  converges if 0)(lim 1
1

 


 n
n

n
nn

d
a
ad  and  

 (b) na  diverges if 0)(lim 1
1

 


 n
n

n
nn

d
a
ad . 
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18. Prove Dirichlet’s test. (ie) na  be a series whose sequence 
of partial sums )( nS  is bounded. Let )( nb  be a monotonic 
decreasing sequence converging to zero then. the series 

nnba  converges.  

19.  Test the convergence of the series  

 ....
13.10.7
9.6.3

10.7
6.3

7
3

1 32  xxx  

20. Prove Abel’s theorem. (ie) If na  and nb  converges to a  
and b  respectively and if the Cauchy product nC  
converges to C  then .abC   

––––––––––––––– 
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DISTANCE EDUCATION 

Common for B.A./B.Sc./B.C.A./M.B.A. (5 Year Integrated) 
DEGREE EXAMINATION. 

MAY 2021 EXAMINATION 

& 

MAY 2020 ARREAR EXAMINATION 

Third Semester 

Tamil 

Part I – TAMIL – PAPER III 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

£Sv A — (10  2 = 20 ©v¨ö£sPÒ) 

AøÚzx ÂÚõUPÐUS® Âøh¯ÎUP. 

1. •Àø»¨£õmiß B]›¯º ö£¯øμz u¸P. 

2. ‘ö|k¢öuõøP’ GÚ AøÇUP¨£k® Gmkz öuõøP ¡À Gx? 

3. SÔg]zvønUPõÚ E›¨ö£õ¸øÍU SÔ¨¤kP. 

4. £μnº £õi¯¨ £õhÀPÎß GsoUøPø¯z u¸P. 

5. |ØÔøn – ö£¯ºUPõμn® TÖP. 

6. £õ\øÓ – ]ÖSÔ¨¦ ÁøμP. 

Sub. Code 
31A 



D–6664 

 

  2

7. £õhõsvønø¯ Áøμ¯Ö. 

8. v¸USÓÒ G¨£õ ÁøP¯õÀ C¯ØÓ¨£mkÒÍx? 

9. |õß©oUPiøP°ß B]›¯º ¯õº? 

10. Cμõ\μõ\Ûß u©UøP¯õº ö£¯øμ GÊxP. 

£Sv B — (5  5 = 25 ©v¨ö£sPÒ) 

¤ßÁ¸® ÂÚõUPÐUS J¸£UP AÍÂÀ Âøh u¸P. 

11.  (A) I[SÖ¡ØøÓ¨ £ØÔ Â›ÁõP GÊxP. 

(AÀ»x) 

 (B) SÔg]z vøn°ß ]Ó¨¦PøÍz öuõSzxøμUP. 

12.  (A) £μn›ß ¦»ø©z vÓzøu¨ £õμõmi²øμUP. 

(AÀ»x) 

 (B) AP|õÞØÖ ¡¼ß Aø©¨¦® £S¨¦® SÔzx GÊxP.  

13.  (A) |ØÔøn°À ]»¨£vPõμa \õ¯À Aø©¢u £õhø» 

GkzxøμUP. 

(AÀ»x) 

 (B) øP¯Ö{ø»ø¯z xøÓPÐhß ÂÍUSP. 

14.  (A) AÔÄøh¯õº SÔzx ÁÒÐÁº EøμUS©õØøÓ GÊxP. 

(AÀ»x) 

 (B) ¯õº ¯õº E°º ÁõÇ ©õmhõºPÒ GÚ |õß©oUPiøP 

TÖQßÓx? 
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15.  (A)  Cμõ\Cμõ\÷\õÇß |õhPzvß \øua_¸UPzøu GÊxP. 

(AÀ»x) 

 (B) _ÁkPÒ |õÁ¼ß ‘Cμõ\õzv’ £õzvμ¨ £øh¨ø£ 

©v¨¤kP. 

£Sv C — (3  10 = 30 ©v¨ö£sPÒ) 

¤ßÁ¸® ÂÚõUPÎÀ ‰ßÓÝUSU Pmkøμ ÁiÂÀ Âøh u¸P. 

16. •Àø»{» C¯À¦PøÍ •Àø»¨£õmiß ÁÈ Â›zxøμUP. 

17. SÔg]USU P¤»º Gß£õº P¸zøu ~® £õh¨ £Sv¯õÀ 

ÂÍUSP. 

18. |¨£\ø» £õhÀPÎß P¸zxUPøÍz öuõSzxøμUP. 

19. uø»©Pß £õ\øÓ°¼¸¢x ÷£_©õØøÓa ÷\¢u®§uÚõº ÁÈ 

ÂÍUSP. 

20. ‘_ÁkPÒ’ GßÝ® |õÁ¼ß PøuUP¸øÁ ÂÍUQ ÁøμP. 

  

––––––––––––– 
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DISTANCE EDUCATION 

COMMON FOR B.A./B.Sc./B.C.A./M.B.A (5 yrs Integrated) 
DEGREE EXAMINATION. 

MAY 2021 EXAMINATION 

& 

MAY 2020 ARREAR EXAMINATION 

Third Semester 

Part I — HUMAN SKILLS DEVELOPMENT — I 

(CBCS 2018-19 Academic Year onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10  2 = 20 marks) 

Answer ALL the questions. 

1. Define Interpersonal Behaviour. 

2. Write about developing Skills. 

3. What is mean by Etiquette? 

4. What are significance of thinking ahead? 

5. What is Self-acceptance? 

6. What are the types of Goat Setting? 

7. Write the importance of change Resistance. 

8. Define Competitive Negotiation. 

Sub. Code 
31B 
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9. What are the canons of good human relations? 

10. What is mean by stress? 

PART B — (5  5 = 25 marks) 

Answer ALL questions, Choosing either (a) or (b). 

11. (a) What are the merits of good habits?   

Or 

 (b) Write the features of Interpersonal Behaviour? 

12. (a) Write the Difference between Self-Concept and Self-
Esteem.   

Or 

 (b) What are the Etiquettes in using mobile and 
telephones? 

13. (a) Write the characteristic and style of leadership.   

Or 

 (b) Explain the importance of Goal setting. 

14. (a) Write the structure and style of Negotiating skills?   

Or 

 (b) How to develop the positive attitudes? 

15. (a) Write about the conflict Management.   

Or 

 (b) Explain the consequences of Anger Management. 
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PART C — (3  10 = 30 marks) 

Answer any THREE questions. 

16. Write about Human skills and its Habits. 

17. Explain about self-concept and its Meanings. 

18. What is mean by Decision Making Skills and what are 
the steps involved in Decision Making? 

19. Define Attitudes and How to develop the Positive 
attitude? 

20. Elaborate Human Relation Skill and the Need of good 
human relations. 

 

 

 

————————— 
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DISTANCE EDUCATION 

COMMON FOR B.A./B.Sc./B.C.A./MBA (5 Yrs. Integrated) 
DEGREE EXAMINATION. 

MAY 2021 EXAMINATION 

& 

MAY 2020 ARREAR EXAMINATION 

Third Semester 

English 

Part II — ENGLISH PAPER — III 

(CBCS 2018-19 Academic Year onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10  2 = 20 marks) 

Answer ALL the questions. 

1. What method does Swami used to get out of his father's 
challenge? 

2. Who is Ratan? 

3. What is the Verger's Opinion about reading? 

4. How does Mr. James change his attitude? 

5. Who was Eddie and how was he killed? 

6. What sort of proposal is Anton Chekhov play the proposal 
about? 

7. Write a short analysis of ‘Progress’ by St. John Ervine. 

Sub. Code 
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8. Who are Jean and Pierre in ‘The Pie and the Tart’? 

9. What are the travail in “The Refugee”? 

10. Define Noun with examples. 

PART B — (5  5 = 25 marks) 

Answer ALL questions, Choosing either (a) or (b). 

11. (a) Explain the Sense of Belonging and separation in 

‘Post Master’.   

Or 

 (b) What happened between the vicar and the Verger? 

12. (a) How does Philip prove himself a mature and 

responsible man?   

Or 

 (b) How differently professor Henry Corrie and Mrs. 

Meldon think about war? 

13. (a) Discuss the clash of tradition and modernity as 

presented in the boy comes here.   

Or 

 (b) Explain the James R.Waugh ‘The Silver Idol’. 

14. (a) Write the Jean’s trick in ‘The pie and the Tart’.   

Or 

 (b) Give a note on four friends experience in Reunion. 
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15. (a) Explain Parts of Speech.   

Or 

 (b) How do you write an agenda for a meeting? 

PART C — (3  10 = 30 marks) 

Answer any THREE questions. 

16. What is the central idea of the story The Diamond 
Necklace? 

17. Why marriage proposal important to all the characters in 
“The Proposal” by Aton Chekhov. 

18. Sketch the character of Gaultier from ‘The Pie and the 
Tart’. 

19. Explain the political, Economical issues in Asif 
Currimbhoy’s ‘The Refugee’. 

20. Differentiate verb and adverb with suitable examples. 

 

 

 

————————— 
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DISTANCE EDUCATION 

B.Sc. (Mathematics)  DEGREE EXAMINATION. 

MAY 2021 EXAMINATION 

& 

MAY 2020 ARREAR EXAMINATION 

Third Semester 

DIFFERENTIAL EQUATIONS AND ITS APPLICATIONS  

(CBCS 2018-19 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Verify whether 0)()( 22  dyxydxyx  is exact.  

2. Solve 01892  pp .  

3. Solve 0)4( 2  yD .  

4. Solve 
xy
dz

zx
dy

yz
dx

 .  

5. Verify the condition of integrability of 
0)(33 23322  dzeyxdyydxx z . 

6. Form the partial differential equation by eliminating the 
arbitrary constants cba ,,  from abbyaxz  .  

7. Solve 222 zqypx  .  

Sub. Code 
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8. Solve xy qepe  .  

9. Define Brachistrochrone problem.  

10. Define orthogonal trajectories.  

PART B — (5 × 5 = 25 marks) 

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

11. (a) Solve 03
322  dxeyxxdyydx x .  

Or 

 (b) Solve 0)()2( 222  dyyxdxyxya .  

12. (a) Solve xxyDD 2cos3sin)34( 2  .  

Or 

 (b) Given that xy   is a particular solution of the 

differential equation 

  32 )1(2)1(2 xyxyxxyx  . Find its general 

solution.  

13. (a) Solve  

  0)()()( 222222  dzxyzxyxzyzxdxyzxyz .  

Or 

 (b) Solve xeyyxyx  242 .   
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14. (a) Form a partial differential equation by eliminating 
the arbitrary function   from 

  0),( 222  zyxzyx .  

Or 

 (b) Solve 0)( 22  xzxyqpzy .  

15. (a) Solve 0 pqqp .  

Or 

 (b) Solve pqz43 9)21(4  .  

PART C — (3  10 = 30 marks) 

Answer any THREE questions. 

16. Solve : 0)3()3( 2323  dyyxydxxyx .  

17. Solve : xyyxyx 612)12(2)12( 2  .  

18. Using method of variation of parameters, solve 

xy
dx

yd
2tan42

2

 .  

19. Solve by charpits method  

 0 yzqypqpxy .  

20. Find the orthogonal trajectories of the family of coaxal 
circles 0222  kgxyx , where g  is the parameter 
and k is the constant.  

———————— 
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DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION. 

MAY 2021 EXAMINATION 

& 

MAY 2020 ARREAR EXAMINATION 

Third Semester 

MECHANICS 

(CBCS 2018 – 2019 Academic year onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10  2 = 20 marks) 

Answer ALL questions. 

1. State the parallelogram law of forces. 

2. State the resolved parts theorem. 

3. Define moment of a force. 

4. Define a couple. 

5. Define friction. 

6. Define a common catenary. 

7. Give the formula for finding the horizontal range of the 
projectile. 

8. The velocity of either body in a direction perpendicular to 
the common normal is unaffected by impact-Give reasons. 

Sub. Code 
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9. Define a simple harmonic motion. 

10. What is meant by the equiangular spiral? 

SECTION B — (5 × 5 = 25 marks) 

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

11. (a) The resultant of two forces P and Q is at right 
angles to P. Show that the angle between the forces 
is  QP /cos 1  .  

Or 

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

12. (a) Prove : If three coplanar forces acting on a rigid 
body keep it in equilibrium, they must be either be 
concurrent or be all parallel.  

Or 

 (b) Find the equilibrium of a body on a rough inclined 
plane under a force parallel to the plane. 

13. (a) A uniform chain of length l  is suspended from two 
points BA,  in the same horizontal line. If the 
tension at A is twice that at the lowest point, show 

that the span AB  is  32log
3


l

.  

Or 

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

BA tantantan  . 
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14. (a) A jet of water leaves a nozzle of 3 cm diameter at a 
speed of 2 m/sec. and impinges normally on a plane 
inelastic wall so that the velocity of the water is 
destroyed on reaching the wall. Calculate in gm. 
weight the thrust on the wall.  

Or 

 (b) Discuss the oblique impact of two smooth spheres. 

15. (a) A particle is moving with S.H.M. and while making 
an oscillation from one extreme position to the 
other, its distances from the centre of oscillation at 
three consecutive seconds are 321 ,, xxx . Prove that 

the period of oscillation is 






 

2

311

2
cos/2

x
xx .  

Or 

 (b) With the usual notations, Prove that  

  (i) 
2

2
2

1








d
duu

p
 

  (ii) P
dr
dp

p
h

.3

2

. 

SECTION C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. ABCDEF is a regular hexagon and at A , act forces 
represented by AB . AEADAC 4,32  and AF5 . Show 

that the magnitude of the resultant is 351.AB  and that 

it makes an angle 








3

7
tan 1  with BA . 

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

2cos8
4

ecw
 . 
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18. Show that the path of a projectile is a parabola. 

19. A smooth circular table is surrounded by a smooth rim 
whose interior surface is vertical. Show that a ball 
projected along the table from a point A on the rim in a 
direction making an angle   with the radius through A 
will return to the point of projection after two impacts if 

 

2

2/3

1
tan

ee
e


 . Also prove that, when the ball returns 

to the point of projection, its velocity is to its original 
velocity as   1:2/3e . 

20. Find the law of force towards the pole under which the 
curve nar nn cos  can be described. 

––––––––––––––– 
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DISTANCE EDUCATION 

Common for B.A/B.Sc/B.C.A DEGREE EXAMINATION. 

MAY 2021 EXAMINATION 

& 

MAY 2020 ARREAR EXAMINATION 

Fourth Semester 

PART I TAMIL PAPER IV 

(CBCS 2018-19 Academic year onwards) 

Time : Three hours Maximum : 75 marks 

£Sv A — (10  2 = 20 ©v¨ö£sPÒ) 

AøÚzx ÂÚõUPÐUS® Âøh¯ÎUP. 

1. A¢uõvz öuõøh & SÔ¨¦ ÁøμP. 

2. APÁØ£õ GÚ¨£k® £õ ¯õx? 

3. RºzuøÚ GzuøÚ¨ £PvPøÍU öPõshx? 

4. ö£¸zvøn GßÓõÀ GßÚ? 

5. øP¯Ö{ø» & öPõ¸Ò ÂÍUP® u¸P. 

6. ¤Ôx ö©õÈuÀ Aoø¯ ÂÍUSP. 

7. '¦»Á»õØÓ¨£øh' GÚU SÔ¨¤h¨£k® BØÖ¨£øh ¡À 

¯õx? 

Sub. Code 
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8. CμmøhU Põ¨¤¯[PÒ GøÁ? 

9. C÷¯_ PõÂ¯® & B]›¯º SÔ¨¦ ÁøμP. 

10.  '£õg\õ¼ \£u®' Põ¨¤¯zvß •ußø©¨ £õzvμ® ¯õº? 

£Sv B — (5 5= 25 ©v¨ö£sPÒ) 

¤ßÁμ® ÂÚõUPÐUS J¸ £UP AÍÂÀ Âøh u¸P. 

11. (A) Aø\ GßÓõÀ GßÚ? Auß ÁøPPøÍ ÂÍUQ ÁøμP. 

(AÀ»x) 

 (B) öÁs£õÂß C»UPnzøua \õßÖ Põmi ÂÍUSP. 

12. (A) Aß¤ß I¢vønPÐUPõÚ ÂÍUP[PøÍ GÊxP. 

(AÀ»x) 

 (B) ' ö\Â¯ÔÄ×E' Gß£øu ÂÍUQa \õßÖ PõmkP. 

13. (A) EÁø© Ao C»UPnzøu ÁøPPÐhß ÂÍUSP. 

(AÀ»x) 

 (B) ö©õÈ |øh°À {ÖzuÀ SÔPøÍ GÆöÁÆÂh[PÎÀ 

£¯ß£kzu ÷Ásk®? 

14. (A) AP|õÞÖ SÔzu ö\´vPøÍz öuõSzxøμUP. 

(AÀ»x) 

 (B) v¸USÓÒ ö£¸ø©PøÍ ~® £õh¨ £Sv¯õÀ 

GkzxøμUP. 
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15. (A)  ]»¨£vPõμzvß uÛa]Ó¨¦PøÍ¨ ¦»¨£kzxP. 

(AÀ»x) 

 (B) ]Ø¤°ß 'ö©ÍÚ ©¯UP[PÒ' PÂøuPøÍ ©v¨¤kP. 

£Sv C — (3  10 = 30 ©v¨ö£sPÒ) 

¤ßÁ¸® ÂÚõUPÎÀ ‰ßÓÝUSU Pmkøμ ÁiÂÀ Âøh u¸P. 

16. öuõøh ÁøPPøÍa \õßÖPÐhß PmkøμUP. 

17. Põg]zvøn°ß xøÓPøÍa \õßÖPÒ Põmi ÂÍUSP. 

18. ö\´²Ò £øh¨¤À Ao C»UPn® ö£Öªhzøu 

GkzxøμUP. 

19. \[P C»UQ¯[PÎß öÁÆÂ¯À ußø©PøÍ Â›zxøμUP. 

20. £õg\õ¼ £õzvμ¨ £øh¨¤À £õμv¯õº Põmk® 

•UQ¯zxÁzøuU PmkøμUP. 

 

 

———————— 
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DISTANCE EDUCATION 

COMMON FOR B.A./B.Sc./B.C.A. DEGREE EXAMINATION 

MAY 2021 EXAMINATION 

& 

MAY 2020 ARREAR EXAMINATION 

Fourth Semester 

  

PART – I HUMAN SKILLS DEVELOPMENT - II 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10  2 = 20 marks) 

Answer ALL the questions. 

1. What are the roles of counsellor? 

2. What is mean by communication? 

3. Explain Organization skills. 

4. What are the causes of Multi tasking skills? 

5. Define leader. 

6. What are the technical skills? 

7. Explain the human system understanding skills. 

8. Write about the organization and their major interaction. 

Sub. Code 
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9. How do you plan your Presentation?  

10. What are the importances of problem solving skills? 

SECTION B — (5  5 = 25 marks) 

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

11. (a) Define counselling and state the techniques of 
counselling. 

Or 

 (b) Give description about attention.  

12. (a) Explain the conceptual skills. 

Or 

 (b) Write about the organization skills and its 
importance. 

13. (a) What are the qualities of a good leader? 

Or 

 (b) Write the preparing and planning for presentation 
skills. 

14. (a) Define society and their major interaction. 

Or 

 (b) What are the major interactions in human system 
with organisation? 

15. (a) Define problem solving skills. 

Or 

 (b) What is mean by cooperative learning skills? 
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SECTION C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Write the importance and techniques of counselling. 

17. Define technical skills. What are the tools and procedure 
of technical skills? 

18. Explain the causes and responsibilities of multi-tasking 
skills. 

19. Elaborate the understanding skills in human system. 

20. What are the causes of making social responsibilities? 

———————— 
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DISTANCE EDUCATION 

Common for B.A./B.Sc./B.C.A. DEGREE EXAMINATION 

MAY 2021 EXAMINATION 

& 

MAY 2020 ARREAR EXAMINATION 

Fourth Semester 

PART II  ENGLISH PAPER - IV 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10  2 = 20 marks) 

Answer ALL the questions. 

1. Who is Schatz in ‘A Day's wait’? 

2. Write about Efim and Elisha in “Two old Men" 

3. What happens during the Ambassador’s garden party in 
'Pygmalion'? 

4. Discuss Swami’s character as youthful. 

5. How Romeo is affected by Balthazar’s news? 

6. Who is Polixenes? 

7. Who is Leontes in Shakespeare’s The Winter’s tale? 

8. Define phrase with examples. 

Sub. Code 
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9. What are the Concord rules? 

10. What is question tag? 

SECTION B — (5  5 = 25 marks) 

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

11. (a) Why does the boy tell his father to leave the 
sickroom in “A Day's wait"? 

Or 

 (b) Explain the central theme of ‘Two old men'. 

12. (a) In ‘Pygmalion’, how does Higgins display his 
passion and respect for the English language? 

Or 

 (b) Why does Higgins agree to educate the flower girl in 
Shaw’s ‘Pygmalion'? 

13. (a) Write about the “Predators” Hallucination in 
‘Swami and friends’. 

Or 

 (b) Compare and contrast the Venice and Belmont in 
“The Merchant of Venice". 

14. (a) Write the opening scene of the play “The Winter's 
Tale". 

Or 

 (b) Why is Nehru’s speech called as Captivator of 
hearts? 
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15. (a) What is the significance of the first meeting held by 
Nehru? 

Or 

 (b) Expand the following proverb: The child is father of 
the man. 

SECTION C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Write a critical appreciation of Jim Corbelt’s ‘Lalajee'. 

17. How are Victorian social classes represented in 
Pygmalion? 

18. Write about Bassano’s reaction to Antonio's willingness to 
sign the bond. 

19. Write an essay on Phrase and Clause with suitable 
examples. 

20. What are the skills required for group discussion? 

———————— 
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DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION. 
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& 
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ANALYSIS  

(CBCS 2018 – 19 Academic year onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10  2 = 20 marks) 

Answer ALL the questions. 

1. Define an uncountable set. 

2. Let  dM ,  be  a metric space. Let .Mx   Show that  cx  
is open. 

3. If A and B are closed subset of R.  Prove that BA   is  a 
closed subset in RR  . 

4. Define complete metric space. 

5. Prove that composition of two continuous function is 
continuous. 

6. State mean value theorem. 

7. Define connected metric space. 

8. Prove that  1,0  with usual metric is not compact. 

Sub. Code 
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9. Let MMT : be a contraction mapping. Prove that T is 
continuous on M. 

10. Define uniform convergence. 

SECTION B — (5  5 = 25 marks) 

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

11. (a) Let 1d  and 2d be two metrices on M. Define 
  ),(),(, 21 yxdyxdyxd  . Prove that d is a metric 

on M. 

Or 

 (b)  Prove that  1,0 is uncountable. 

12. (a) Prove that in any metric space ),( dM each open ball 
is an open set. 

Or 

 (b)  Let M be a metric space and .MA   Then prove 
that ).(ADAA   

13. (a) Prove that  the function Rf )1,0(:  defined by 

x
xf 1

)(  is not uniformly continuous. 

Or 

 (b)  Prove that any compact subset A of a metric space 
),( dM  is closed. 

14. (a) Prove that every continuous function is Riemann 
integrable. 

Or 

 (b)  For any partition p of  ba, , prove that 
         abpfMpfUpfLabpfm  :::: . 
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15. (a) If A and B are connected subsets of a metric space 
M and  BA . Prove that BA   is connected. 

Or 

 (b)  State and prove intermediate value theorem. 

SECTION C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16.  State and prove Holder’s inequality. 

17.  State and prove Cantor’s intersection theorem. 

18.  State and prove 

 (a) Fundamental theorem of calculus. 

 (b) Any compact subset A of a metric space M is 
bounded. 

19.  Prove that a subspace of R is connected iff it is an 
interval. 

20.  State and prove contraction mapping theorem. 

_____________ 
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STATISTICS 

 (CBCS 2018-19 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10  2 = 20 marks) 

Answer ALL questions. 

1. Show that arithmetic mean of first n  natural numbers is 

 1
2
1

n . 

2. Calculate G.M. and H.M. for 2, 4, 6, 27. 

3. What do you mean by curve fitting? 

4. Prove that 11   . 

5. Write Spearman’s formula for rank correlation. 

6. Prove that regression coefficients are independent of 
change of origin but dependent on change of scale. 

Sub. Code 
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7. Find whether the following data are consistent. 

   300;600  AN ;   400B ;   50AB . 

8. Define index number. 

9. What do you mean by price relatives? 

10. Define time series and give an example. 

PART B — (5 × 5 = 25 marks) 

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

11. (a) Find mean median and mode for the data 6, 8, 2, 5, 

9, 5, 6, 5, 2, 3. 

Or 

 (b) Calculate first four central moments for 

x : 0 1 2 3 4 5 6

f : 5 15 17 25 19 14 5

12. (a) Fit a straight line to the following data: 

x : 0 1 2 3 4 

f : 1 1.8 3.3 4.5 6.3

Or 

 (b) Find correlation coefficient for the following data: 

Length 3 4 6 7 10

Weight  9 11 14 15 16
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13. (a) Prove that the arithmetic mean of the regression 
coefficient is greater than or equal to the correlation 
coefficient. 

Or 

 (b) If 54  yx  and 4 kxy  are the regression 
lines of x  on y and y on x respectively. Show that 

4
1

0  k . 

14. (a) Find 5U  given that 41 U , 13,7 42  UU  and 
307 U  by Lagrange’s formula. 

Or 

 (b) Find the frequencies of the remaining positive 
classes for the following data: 

  1800N    850A    780B    326C  
  200AB   94CA   72BC    50ABC . 

15. (a) Check whether the attributes A  and B  are 
independent for   30A    60B    12AB , 

150N .  

Or 

 (b) Explain the types of index numbers. 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Find coefficient of skewness for the following data : 
Size: 6 7 8 9 10 11 12

Frequency: 3 6 9 13 8 5 4 
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17. Give the equations of the two regression lines 
03354  yx  and 107920  yx . Decide which is 

the equation of the regression of y  on x . 

18. By using Gregory-Newton’s formula find xU  and estimate 

5.1U  and 9U . 

U0  U1 U2 U3 U4 

1 11 21 28 29

19. Explain : 

 (a) Time reversal test 

 (b) Factor reversal test 

 (c)  Commodity reversal test. 

20. Calculate index numbers by using Laspeyre’s method, 
Paache’s method, Bowley’s method. 

Commodities Base year Current Year 

 Price Quantity Price Quantity

A 2 8 4 6 

B 5 10 6 5 

C 4 14 5 10 

D 2 19 2 13 

—————— 
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DISTANCE EDUCATION 
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Mathematics 

MODERN ALGEBRA 

(CBCS 2018-19 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Define equivalance relation and give an example. 

2. Prove that in an abelian group 222)( baab  . 

3. Let H and K are two subgroups of a finite group G such 

that GH   and GK   then prove that 

}{ eKH  . 

4. Prove that every subgroup of an abelian group is a 
normal subgroup. 

5. Prove that any unit in R cannot be a zero divisor. 

Sub. Code 
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6. Let R  be a ring with Identity 1. If I is an ideal of R and 
I1  then RI  . 

7. Prove that the polynomial 28)( 2  xxxf  is 

irreducible over Q . 

8. Prove that the union of two subspaces of a vector space 
need not be a subspace. 

9. Define inner product space. 

10. Let V be an innerproduct space and let 1S  and 2S  be 

subsets of V . If 21 SS   then prove that   12 SS . 

PART B — (5 × 5 = 25 marks) 

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

11. (a) Show that RRf   defined by 32)(  xxf  is a 

bijection and find its inverse. Compute 1ff   and 

ff 1 . 

Or 

 (b) Let G denote the set of all matrices of the form 









xx
xx

 where  Rx . Prove that G  is a group 

under matrix multiplication. 

12. (a) Let G  be a group, and a  be an element of order n in 

G. Prove that eam   iff n divides m. 

Or 

 (b) Let GGf :  be a Homomorphism. Prove that f is 
11   iff kerf = { e }. 
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13. (a) Prove that nZ  is a field iff n  is prime. 

Or 

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

14. (a) Find the g.c.d. of 16 + 7i and i510   in the ring R  
of Gaussian integers. 

Or 

 (b) Let V be a vector space over a field F. Let VTS , . 
then prove the following. 

  (i) )()( TLSLTS    

  (ii) )()()( TLSLTSL   

  (iii) SSL )(  iff S  is a subspace of V. 

15. (a) Let V and W be vector spaces over a field F. Let 
WVT :  be an isomorphism. Prove that T maps 

a basis of V on to a basis of W. 

Or 

 (b) State and prove Schwartz’s inequality. 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. State and prove Cayles theorem. 

17. Let A and B are two subgroups of a group G. Prove that 
AB  is a subgroup of G iff BAAB  . 

18. Let R be a commutative ring with identity. Let P be an 
ideal of R .  Prove that P is a prime ideal iff PR /  is an 
integral domain. 
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19. State and prove division algorithm. 

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

)dim(dimdim)(dim BABABA  . 

  

——————— 
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OPERATIONS RESEARCH 
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Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Define optimum solution for L.P.P. 

2. What do you mean by slack variables? 

3. State complementary slackness theorem. 

4. Define integer programming problem. 

5. Give an example for a balanced transportation problem. 

6. State any two difference between transportation and 
assignment problem. 

7. When will you say that the assignment problem is 
unbalanced? 

Sub. Code 
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8. Find the saddle point of  

 A 

15 2 3 

6 5 7 

B

–7 4 0 

9. Define Total Float of an activity. 

10. What is the difference between Total Float and Free 
Float? 

SECTION B — (5 × 5 = 25 marks) 

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

11. (a) Explain briefly about Graphical method. 

Or 

 (b) Write the dual of the following LPP 

 Maximize 321 2 xxxZ   

  Subject to 222 321  xxx  

     
64

652

321

321





xxx
xxx

 

   and  0,, 321 xxx . 

12. (a) Explain cutting plane method for Integer 
programming problem. 

Or 

 (b) Find starting solution of the following 
transportation problem by least cost method. 

1 2 6 7 

0 4 2 12

3 1 5 11

10 10 10 
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13. (a) Explain MODI method. 

Or 

 (b) Write the mathematical formulation of an 
Assignment problem. 

14. (a) For the set of data given below, determine the 
sequence that minimises the total elapsed time. 

  Jobs 

  A B C D E

1 5 4 8 7 6Machines 

2 3 9 2 4 10

Or 

 (b) For what value of   the game with the following 
matrix is strictly determinable. 

  Player B 

  B1 B2 B3

A1  6 2

A2 –1  –7

Player A

A3 –2 4 

15. (a) Solve graphically 
















211
53

72

. 

Or 

 (b) Determine the critical path. 

Activity: 1-2 1-3 2-4 2-5 3-4 3-5

Duration: 8 4 10 2 5 3 
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SECTION C — (3  10 = 30 marks) 

Answer any THREE questions. 

16. Solve the following L.P.P. graphically  

 Maximize 21 40100 xxZ   

 Subject to ;1000225 21  xx  

    
5002

;90023

21

21





xx
xx

 

    and 0, 21 xx . 

17. Solve the following L.P.P. 

Maximize 21 23 xxZ   

 Subject to ;22 21  xx  

    1243 21  xx  

   and 0, 21 xx . 

18. Solve the transportation problem. 
 1 2 3 4 Supply

I 21 16 25 13 11 

II 17 18 14 23 13 

III 32 27 18 41 19 

Demand 6 10 12 15

19. Describe briefly about Hungarian Method. 

20. Solve the following game  
 B 

2 5 
A 

4 1 

———————— 
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 PART A — (10 × 2 = 20 marks) 

Answer ALL the questions. 

1. Write the algebraic equation of degree n. 

2. What do you mean by finite differences? 

3. Write Cramer’s rule. 

4. What is Gauss Forward Formula? 

5. Define the operator  . 

6. Write the first derivation of Newton’s forward 
interpolation formula. 

7. Define trapezoidal rule for numerical integration. 

Sub. Code 
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8. Solve 12  yx
dx
dy

 given   00 y  by Picard’s method. 

9. For   00,  yyx
dx
dy

 find 00 , BA  by Runge-Kutta 

method. 

10. Define prediction error. 

PART B — (5 × 5 = 25 marks) 

Answer ALL questions, by choosing either (a) or (b). 

11. (a) Find the positive root of 013  xx  by the 
method of false position. 

Or 

 (b) Solve by Gauss elimination method 
423
1134




yx
yx

. 

12. (a) State and prove fundamental theorem for finite 
differences. 

Or 

 (b) Prove that nDeE  . 

13. (a) If         4090,11885,20280,24675  yyyy  
find  79y . 

Or 

 (b) Find   at 84x  

   

x : 40 50 60 70 80 90 

  : 184 204 226 250 276 304
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14. (a) Find  xy  

x : 0 1 2 3 4 

y (x) : 1 1 15 40 85

  Hence find  xf   at 5.0x . 

Or 

 (b) Evaluate 
2

1

0 1 x
dx
  using trapezoidal rule with 

2.0n . 

15. (a) Solve   00,1  yy
dx
dy

 using Euler’s method. Find 

y  at 1.0x  and 0.2. 

Or 

 (b) Derive Adam’s predictor corrector method. 

PART C — (3  10 = 30 marks) 

Answer any THREE questions. 

16. Find a real root of the equation 0133  xx  lying 
between 1 and 2 by using bisection method. 

17. Solve by Newton Raphson method 013  xx . 

18. Apply stirlings formula to find  25y  for  

  

x : 20 24 28 32 

y : 2854 3162 3544 3992
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19. Find 
dx
dy

 and 
2

2

dx
yd

 at 51x  

x : 50 60 70 80 90 

y : 19.96 36.65 58.81 77.21 94.61

20. Using Taylor’s theorem, find    2.0,1.0 yy ,  3.0y  for 

xy
dx
dy

 1  with 20 y . 

———————— 
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PART A — (10  2 = 20 marks) 

Answer ALL questions. 

1. Find  atL cos . 

2. Evaluate 




0

2 3sin atte t . 

3. Find  








22

1 1
ass

L . 

4. What do you mean by odd function and even function? 

5. Define z–transform. 

6. Find   11  x . 

7. Find  atez . 

8. If  xf  is an even function, expand it in Fourier series. 

9. State initial value theorem on z–transformation. 

10. Write the conditions for Fourier expansion of  xf . 

Sub. Code 
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PART B — (5  5 = 25 marks) 

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

11. (a) Find  tL 2sin2 . 

Or 

 (b) Find 
    












22
1

12

21

ss
sL . 

12. (a) Show that  





1

2

2
2 cos

14
3 n

n

n
nxx 

 in 

   x . 

Or 

 (b) Express    xxf  
2
1

 as Fourier series in  2,0 . 

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

Or 

 (b) Express   xcxf   where cx 0  as a half range 

cosine series with period c2 . 

14. (a) Find  nz . 

Or 

 (b) Determine  naz . 

15. (a) Prove the linearity of z –transformation. 

Or 

 (b) Find  2nz . 
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PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Find  ntL . Deduce for 0n , 1n , 2n , 
2
1

n  and 

2
1n . 

17. Find 
  














222

1 1

as
L . 

18. Find Fourier series with period 3 to represent 
  32 xxxf   in the range  3,0 . 

19. Find  3nz . 

20. Evaluate  nhz n 3sin2 . 

  

——————— 
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Time : Three hours Maximum : 75 marks 

SECTION A — (10  2 = 20 marks) 

Answer ALL Questions. 

1. Define tautology. 

2. State rule P of inference. 

3. What do you mean by quantifiers? 

4. Define relation and give an example. 

5. Define (a)  Isolated vertex (b) Pendant vertex. 

6. Define adjacency matrix of a graph. 

7. What do you mean by chromatic polynomial? 

8. Define centre of a tree. 

Sub. Code 
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9. Give an example of a spanning tree. 

10. Define Euler graph. 

  

SECTION B — (5  5 = 25 Marks) 

Answer ALL Questions choosing either (a) or (b) 

11.   (a) Show that )()( QRQP   and QRP  )( are 
equivalent formulae.  

Or 

 (b)  Show that PQPQ , . 

12.   (a) Prove that every distributive lattice is modular. 

Or 

 (b) Show that )1,( mm  parity check code can detect 
one error. 

13. (a) Let G be a graph. Then 2)(  vd where, )(GE . 

Or 

 (b) Write a note on complete graph and draw 4K  and 

5K . 

14. (a) Prove that every non trival tree has atleast two 
vertices of degree one. 

Or 

 (b) Draw all possible trees with four vertices. 
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15. (a) Prove that in a tree T a vertex V is a cut vertex iff 
1)deg( v . 

Or 

 (b) State the properties of Cutset. 

SECTION C — (3 × 10 = 30 marks) 

Answer any Three Questions. 

16. Verify whether (a) PQP  )(  is a tautology.(b) 
)()( RPRQ  is a tautology.  

17. Show that  a lattice L is distributive iff for all ,,, Lcba   
)()( cbacba  . 

18. Let G be a simple graph with n vertices. Show that if 






2

)(
xGf  then G is connected. 

19. Let G be a graph and )(GEe . Then show that 
),()()( eGeGG   . 

20. Prove that every cycle has an even number of edges in 
common with any cut set. 

  

 

  

———————— 
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Time : Three hours Maximum : 75 marks 

SECTION A — (10  2 = 20 marks) 

Answer ALL the questions. 

1. Define a strong a -cut with an example. 

2. Find the value of  

(a) ]3,1[]5,2[   

 (b) ]2,1/[]10,4[  

3. Define Fuzzy compatibility relation.  

4. Define Fuzzy Homomorphism.  

5. How will you define standard composition of binary fuzzy 
relations? 

Sub. Code 
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6. Define necessity measure. 

7. State any four arithmetic operations on closed intervals. 

8. Define possibility measure.  

9. What are conditional uncertainties? 

10.  Define syntactic and semantic concept of information.  

SECTION B — (5 × 5 = 25 marks) 

Answer ALL questions. Choosing either (a) or (b). 

11. (a) Write a note on Extension principle.   

Or 

 (b) Prove that every fuzzy complement has atmost one 
equilibrium.  

12. (a) Let A,B be two fuzzy numbers whose membership 
functions are given by  

  











.0

202/)2(
022/)2(

)(

otherwise
xforx
xforx

xA  

  











.0
602/)6(
422/)2(

)(

otherwise
xforx
xforx

xB  

  Calculate fuzzy numbers BA   and BA / . 

   

Or 

 (b) Describe the role of strong  -cuts in fuzzy set 
theory. 
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13. (a) Let a given finite body of evidence (ℱ, m) be nested. 
Then prove that the associated belief and 
plausibility measures have the following properties : 
for all BA, (X), 

 (i) )](),(min[)( BBelABelBABel   

 (ii) )](),(max[( BBelABelBAPl  . 

Or 

 (b) Describe in detail the properties of Fuzzy 
morphism.  

14. (a) Briefly explain about possibility distribution 
function.  

Or 

 (b) Write a note on possibility distribution function.  

15. (a) Explain the measure of confusion.  

Or 

 (b) Explain the  entropy like measures.   

SECTION C — (3  10 = 30 marks) 

Answer any THREE questions 

16. (a) Let YXf :  be crisp function, then show that 

)(xfA , for all )()]([],1,0[ AfAf    . 

 (b) State and prove the second characteristics theorem 
of fuzzy complement. 

17. Prove that every possibility measure on a finite power set 
is uniquely determined by a possibility distribution 
function ]1,0[: Xr . 
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18. Narrate the following types of fuzzy relations with 
suitable example for each : 

 (a) Reflexive 

 (b) Symmetric 

 (c) Transitive 

 (d) Antireflexive 

 (e) Irreflexive. 

19. Explain the measures of nonspecificity. 

20. Prove that the inequality 

 



n

i

n

i
qipipipi

1
2

1
2 loglog  

 

––––––––––––––– 
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SECTION A — (10  2 = 20 marks) 

Answer ALL questions. 

1. Define Harmonic function. 

2. What do you mean by power series? 

3. Prove that the transformation zw   is not a bilinar 
transformation. 

4. Find fixed points for the transformation .
1
1

z
zw




  

5. Find  C z
dz

3
 where C is the circle .52 z  

6. State Morera’s theorem. 

7. What do you mean by zero of order r for )(zf ? 

8. Find singular point for 
z

zf 1
)(  . 

9. What is essential singularity? 

10. Define residue of ).(zf  

Sub. Code 
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SECTION B — (5  5 = 25 marks) 

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

11. (a) Verify C.R. equations for 
2

)( zzf  . 

Or 

 (b) Let ivuf   be an analytic function in D. Then V 
is a harmonic conjugate of u if and only if u is a 
harmonic conjugate of –v. 

12. (a) Given 4224 6,( yyxxyxv  . Find 
),(),()( yxivyxuzf   such that )(zf is analytic. 

Or 

 (b) Find radius of convergence for 


1n

n

n
z

. 

13. (a) Find the bilinear transformation which maps the 
points ,21 z  ,2 iz   23 z  onto ,11 w  13 w  
respectively. 

Or 

 (b) Find the general bilinear transformation which 
maps the unit circle 1z  onto 1w  and the 

points 1z  to 1w  and 1z  to 1w . 

14. (a) Evaluate dz
z

z

C








 

2

2

sin


 where C is the circle 2z .  

Or 

 (b) Find 
C

n

z
dz

z
e

 where C is the circle .1z  
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15. (a) Find the Taylor’s series for 
z

zf 1
)(   about .1z   

Or 

 (b) Find the residue of 
 222

1

az 
 at aiz  . 

SECTION C — (3  10 = 30 marks) 

Answer any THREE questions. 

16. By giving counter example. Prove that C.R. equations are 
not sufficient for differentiability. 

17. Let f be can analytic function defined in a region D and 
.0 Dz   If 0)(' 0 zf . Prove that f is conformal at 0z . 

18. State and prove Cauchy’s integral formula. 

19. If )(zf  and )(zg  are analytic inside and on a simple 

closed curve C and if )()( zfzg   on C, then prove that 

)()( zgzf   and )(zf  have the same number of zeros 
inside C. 

20. Evaluate 
C

zdztan  where C  is .2z  

 –––––––––––––––––– 
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MAY 2021 EXAMINATION 

& 

MAY 2020 ARREAR EXAMINATION 
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SECTION A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Define stirling numbers of the first kind. 

2. In how many ways can 5 men and 5 women seated in a 
round table it no two women may be seated side by side? 

3. Define ordinary generating function. 

4. Define Lexicographic ordering. 

5. Define multinomial number. 

6. Define Euler function  a . 

7. Define Subgroup. 

Sub. Code 
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8. Define cycle index of a group G. 

9. Define Polya – Substitution. 

10. Define primitive period. 

SECTION B — (5 × 5 = 25 marks) 

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

11. (a) Prove that the number of subjections of the n -set 

into the m -set A  is m
nsm! . 

Or 

 (b) Calculate the co-efficient of 12t  in 
46

1
1













t
t

. 

12. (a) Prove that every element nS  can be written as 

a product of disjoint cycles. 

Or 

 (b) Prove that   








 

k

i P
nn

1 !
1

1 , where kPPP 21,  

are distinct prime factors of n , not equal to 1. 

13. (a) Find the chromatic polynomial of the graph. 

 

Or 

 (b) What is menage number? Explain with suitable 
example. 
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14. (a) Discuss the problem of Fibonacci. 

Or 

 (b) Prove that the number of circular necklace patterns 

with n -beads and atmost c  colours is   







nd
d

d
n

n /

1   

where   is Eulers function. 

15. (a) What is      nm szEz , where mE  is the identity 
permutation on m  symbols. 

Or 

 (b) Let n  be a positive integer. Prove that the ordinary 
enumerator  for the partitions of n  is 

      
32 111

1
ttt

tF


 . 

SECTION C — (3  10 = 30 marks) 

Answer any THREE questions. 

16. State and prove the Generalised inclusion and exclusion 
principle. 

17. State and prove Burnsides Lemma. 

18. State and prove Polya’s enumeration theorem. 

19. (a) Prove that     



N

j

jtjwt
0

1 . (5) 

 (b) What is permutation group? Explain. (5) 

20. Define G-equivalent. Prove that G-equivalent is an 
equivalence relation on the set DR  of all functions from 
D  to R . 

———————— 
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Time : Three hours Maximum : 75 marks 

£Sv A — (10 × 2 = 20 ©v¨ö£sPÒ) 

AøÚzx ÂÚõUPÐUS® Âøh¯ÎUP. 

1. PÂbº Psnuõ\Ûß C¯Øö£¯º ¯õx? 

2. “ö\´²® öuõÈ÷» öu´Á®” & GÚ¨ £õi¯Áº ¯õº? 

3. ‘÷|õ¯ØÓ ÁõÌÄ’ PÂøu°ß B]›¯º ¯õº? 

4. «μõ («. Cμõ÷\¢vμß) ¤Ó¢u Fº Gx? 

5. bõÚUTzuÛß C¯Øö£¯º ¯õx? 

6. PÂbº ]Ø¤ \º¨£¯õPzvÀ SÔ¨¤k® £õ®¦PÎß 
ö£¯ºPøÍU SÔ¨¤kP. 

7. A¨xÀ μS©õÛß £øh¨¦PÒ CμsiøÚU SÔ¨¤kP. 

8. ]»®¦ TÖ® •¨ö£¸® Esø©PÒ ¯õøÁ? 

9. “¯õøμ÷¯õ } öuõÊuÚ® ©hUöPõi” & ¯õº ¯õøμ¨ 
£õºzxU TÔ¯x? 

10. ÷u®£õÁo°ß B]›¯º ¯õº? 

Sub. Code 
11A/13711 
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£Sv B — (5 × 5 = 25 ©v¨ö£sPÒ) 

AøÚzx ÂÚõUPÐUS® J¸ £UP AÍÂÀ Âøh¯ÎUP. 

11. (A) “÷PõS»zx¨ £_UPÒ...” £õh¼À Põn»õS® 

PsnÛß ]Ó¨¤øÚ ÂÍUSP. 

(AÀ»x) 

 (B) £mkU÷Põmøh P¼¯õn _¢uμzvß £SzuÔÄa 
]¢uøÚPøÍ ÂÍUSP. 

12. (A) PsnÛß SÖ®¦PøÍ¨ £õμv ÁÈ ÂÍUSP. 

(AÀ»x) 

 (B) £õμvuõ\Ûß PÂzvÓzøu Bμõ´P. 

13. (A) ÷|õ¯ØÓ ÁõÌÄ SÔzu |õ©UPÀ PÂb›ß 
P¸zxUPøÍz öuõSzöuÊxP. 

(AÀ»x) 

 (B) ‘\º¨£ ¯õP®’ PÂøu ÁÈa ]Ø¤ TÖ® öÁØÔUPõÚ 

ÁÈPøÍ ÂÍUSP. 

14. (A) ÷Põ¨ö£¸¢÷uÂ°ß wUPÚõ & SÔzx GÊxP. 

(AÀ»x) 

 (B) Cμõ©ß Ãv°Ø ö\ßÓ÷£õx {PÌ¢uÁØøÓ ÂÍUSP. 

15. (A)  ©¢vμU QÇÁº ©õs¦PÒ SÔzöuÊxP. 

(AÀ»x) 

 (B) |¤PÒ |õ¯P® Dzu[Sø» ÁμÁøÇzu vÓ® 
SÔzöuÊxP. 
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£Sv C — (3 × 10 = 30 ©v¨ö£sPÒ) 

GøÁ÷¯Ý® ‰ßÓÝUS Pmkøμ ÁiÂÀ Âøh¯ÎUP. 

16. ÿ Q¸ènPõÚ® TÖ® PsnÛß ö£¸ø©PøÍz 
öuõSzx GÊxP. 

17. £õμu ©õuõÂß v¸¨£ÒÎ GÊa]a ]Ó¨¤øÚ ÂÍUQ 
GÊxP. 

18. PsnQ ÁÇUSøμzu vÓ® SÔzxU PmkøμUP. 

19. ©¢vμ¨£h»® TÖ® ö\´vPøÍz öuõSzx GÊxP. 

20. Põm]¨£h»U P¸zxUPøÍ ÂÍUQ ÁøμP. 

———————— 
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DISTANCE EDUCATION 

Common for B.A./B.Sc./B.B.A./B.B.A. (Banking)/B.C.A./M.B.A. 
(5 Year Integrated) DEGREE EXAMINATION, MAY 2023. 

First Semester 

Part I – COMMUNICATION SKILLS – I 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. What are called ‘Barriers’ in effective communication? 

2. Define ‘Communication’. 

3. What is ‘Dyadic Communication’? 

4. Define ‘Conversation’. 

5. What does non-verbal communication refer to? 

6. What is a layout in paragraph writing? 

7. Write briefly on Group Discussion. 

8. What is Body Language? 

9. What is Report Writing? 

10. What are typographical errors? 

Sub. Code 
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PART B — (5 × 5 = 25 marks) 

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

11. (a) Analyse facial expressions’ significance as non-
verbal communication. 

Or 

 (b)  Write the method to prepare an application for 
employment. 

12. (a) Analyse Diction as one form of dyadic 
communication. 

Or 

 (b)  How does ‘Posture’ carry significance as a part of 
body language?  

13. (a) Bring out the role of participation in Group 
Discussion. 

Or 

 (b)  Relate Behavioural Skills and Group Discussion. 

14. (a) Discuss the advantages of use of words and phrases 
in written communication. 

Or 

 (b)  Write a note on Sentence Formation. 

15. (a) Discuss the preparatory steps to be taken for 
writing a report. 

Or 

 (b)  Bring out the characteristics of an Effective 
Sentence. 
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PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Discuss the barriers to effective communication. 

17. Discuss the purpose of meetings. 

18. To be an effective writer, what are the desired qualities 
you should cultivate? Explain. 

19. Explain the steps involved in preparing Curriculum 
Vitae. 

20. Explain the different types of Report Writing. 

 

———————— 



  

D–1121     

DISTANCE EDUCATION 

COMMON FOR B.A./B.Sc./B.B.A./ 
B.B.A. (Banking)/B.C.A./M.B.A. (5 Year Integrated) DEGREE 

EXAMINATION, MAY 2023 

First Semester 

Part II : ENGLISH PAPER - I 

(CBCS 2018-19 Academic Year onwards/2021 Calendar Year) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. How water is the elixir of life? 

2. How did the tiger died in Mrs. Packletide’s tiger?  

3. Where did Jim Corbett sit after killing tiger? 

4. How machines are good servants but bad masters? 

5. List out the drug-related health disorders. 

6. Man has invented machines to save time and energy. 
Discuss. 

7. How quickly can someone become addicted to a drug? 

8. What drugs commonly cause problems and how do they 
affect the body? 

9. How does a cat say “Thank you”? 

10. How did Joad use the word ‘Oasis’ in the essay? 

Sub. Code 
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PART B — (5 × 5 = 25 marks) 

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

11. (a) How does ‘A deed of Bravery’ deals with the heroic 
deeds of survival against all odds? 

Or 

 (b) Discuss the character of the cat. 

12. (a) What is the message conveyed in “Our Ancestors” 
by Carl Sagan? 

Or 

 (b) What is the part played by Gandhi in South Africa? 

13. (a) Illustrate the concept of “Food” by J.B.S. Haldane. 

Or 

 (b) Why did Gandhi’s attempts to become a member of 
Indian Society Fail? 

14. (a) Change the following as directed : 

  (i) They have already discussed the book (change 
to passive) 

  (ii) The letters have to be delivered. (Change to 
active) 

  (iii) The company hired new workers last year.  
(Change to passive) 

  (iv) News reports are written by reporters. 
(Change to active) 

  (v) The book has already been discussed. (Change 
to active) 

Or 
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 (b) Fill in with proper prepositions. 

  (i) The cat jumped ————— the counter. 

  (ii) The book belongs ————— Anthony. 

  (iii) She was hiding ————— the table. 

  (iv) They were sitting ————— the tree. 

  (v) There is some milk ————— the fridge.  

15. (a) Write an application to the principal for a Relief 
camp. 

Or 

 (b) Write a dialogue between friends about lock down in 
their place. 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. How C.V. Raman praises the importance of water as the 
life giving force to all, in his prose piece? 

17. How A.G. Gardiner discusses that “How the art of the 
letter writing has been lost”? 

18. Explain how Dr. Hardin B. Jones focuses on the drugs 
effect on the brain? 

19. Write an appreciation of our civilization as said by Joad. 

20. Narrate the incidents in the prose piece “A Hero on 
Probation”. 

 

——————— 
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DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION, MAY 2023 

First Semester 

CLASSICAL ALGEBRA 

 (CBCS 2018-19 Academic Year onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Solve 01243 23 =+−− xxx . 

2. Prove that any convergent sequence is bounded. 

3. Test the convergence of 
3

sin)1(
n

nn α−Σ . 

4. Write the working procedure of Newton’s method. 

5. Find the determinant value of 















−

−

321
231

422

. 

6. Form the equation of the lowest degree with rational  
co-efficients whose roots are 53 +  and 1. 

7. If 






 −−
=

63
42

A  show that AAA =2 . 

Sub. Code 
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8. Find the characteristic equation of 







11
21

. 

9. Find the product of the eigen values of the matrix 

















− 327
112

022

. 

10. Write any two properties of Cayley Hamilton theorem. 

PART B — (5 × 5 = 25 marks) 

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

11. (a) Find ( )n
n

aLt /1

∞→
,  where ‘ a ’ is a positive real number. 

Or 

 (b) Find the co-efficient of rx  in the expansion of 
22 )321( ∞++++ xx . 

12. (a) Briefly explain about Horner’s method. 

Or 

 (b) Show that 
∞

+=
+
+

0

2
2)12(

15
e

e
n
n

. 

13. (a) If δγβα ,,,  are the roots of 0134 =++++ rqxpxx . 

Find the value of 
δγβα
1111 +++ . 

Or 

 (b) Prove that the sum of the cubes of the roots of 
06116 23 =−+− xxx  is 36. 
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14. (a) Diminish the roots of 5475 234 +−+− xxxx  by 2. 

Or 

 (b) Determine the rank of 
















273
862

541

. 

15. (a) Solve 9=++ zyx , 52752 =++ zyx , 02 =−+ zyx  
by Cramer’s rule. 

Or 

 (b) Find the characteristic equation of 
















bac
acb
cba

. 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Show that +





 ++






 ++=

24
1

5
1

4
1

4
1

3
1

2
1

112log  

17. Sum to infinity the series : 

 +⋅⋅+⋅++
18
8

12
5

6
2

12
5

6
2

6
2

1  

18. Form the equation with rational co-efficients whose roots 
are 2,21 − . 

19. Find the eigen value and eigen vectors of 
















221
131

122

. 

20. Test the consistency of 4735 =++ zyx , 92263 =++ zyx , 
51027 =++ zyx  and solve. 

————— 
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DISTANCE EDUCATION 

B.Sc. (Mathematics)  DEGREE EXAMINATION, MAY 2023. 

First Semester 

CALCULUS  

(CBCS – 2018-19 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL the questions. 

1. What are polar coordinates? 

2. If ( )θθ sin+= ax , ( )θcos1 −= ay , prove that 

2/tanθ=
dx
dy

. 

3. Define Pedal equation of a curve rp −(  equation). 

4. Define critical points of ( )yxf , . 

5. Evaluate  dxex x . 

6. Evaluate  
1

0

2

0

dxdyxy . 

7. State reduction formula. 

8. Prove that ( ) !1 nn =+  where n is a positive integer. 

Sub. Code 
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9. Find the complete integral of ( ) ppqqypxz −++= / . 

10. Find  dxxx 2cos3 . 

SECTION B — (5 × 5 = 25 marks) 

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

11. (a) If yxy ex −= , prove that 
( )2log1

log

x
x

dx
dy

+
= .  

Or 

 (b) Find ny  for ( )baxy += sin . 

12. (a) Find the rp −  equation of θsinar = .  

Or 

 (b) Find the rp −  equation of the cardioid 
( )θcos1 −= ar .  

13. (a) Evaluate ( )( ) −−
dx

xx
x

21

3

.  

Or 

 (b) Find the equation of tangent to 542 2 +−= xxy  at 
( )11,3 .  

14. (a) Solve : 23

23

3
3

xyx
yxy

dx
dy

+
+= .  

Or 

 (b) Evaluate  dxx7cos .  
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15. (a) Evaluate  dydxxy  taken over the positive 

quadrant of the circle 222 ayx =+ .  

Or 

 (b) Solve : 222 xyzxpzy =+= , where 
x
zp

∂
∂= , 

y
zq

∂
∂= .  

SECTION C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Find the maximum and minimum values of 
( )yxyxu −−= 123 . 

17. Find the radius of convergence at the point θ  on the 
curve ( )θθ sin+= ax , ( )θcos1 −= ay . 

18. Evaluate  
∞ ∞ −

0 x

y
dxdy

y
x

. 

19. Evaluate   
a b c

dxdydzxyz
0 0 0

. 

20. Using Laplace transforms, solve xeyy 23 −=+′  given 
( ) 40 =y . 

———————— 
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DISTANCE EDUCATION 

Common for B.A./B.Sc./B.B.A./B.B.A. (Banking)/B.C.A./M.B.A. 
(5 Year Integrated) DEGREE EXAMINATION, MAY 2023. 

Second Semester 

Part I : TAMIL PAPER — II  

(CBCS 2018 – 2019 Academic year onwards) 

Time : Three hours Maximum : 75 marks 

£Sv A — (10 × 2 = 20 ©v¨ö£sPÒ) 

AøÚzx ÂÚõUPÐUS® Âøh¯ÎUP. 

1. ÷u®£õÁo°ß Põ¨¤¯z uø»Áß ö£¯øμU SÔ¨¤kP. 

2. }»£z©|õ£ß G¢u¨ £øh¨¤ØPõPa \õQz¯ APöuª Â¸x 
ö£ØÓõº? 

3. ‘¡¼»õmk’ GßÓõÀ GßÚ? 

4. •uö»ÊzxUPøÍa _miU TÖP. 

5. Aßö©õÈzöuõøP&ÂÍUP® u¸P. 

6. ‘BÔÀ J¸ £[S’ GßÝ® ]ÖPøu°ß B]›¯º ¯õº? 

7. Kμ[P |õhP®&SÔ¨¦ ÁøμP. 

8. C¢v¯õÂß •uÀ ÁõöÚõ¼ {ø»¯® G[S 
Aø©UP¨£mhx? 

Sub. Code 
21A 



D–1122 
    2

9. ö£›¯¦μõnzvß Põ¨¤¯ |õ¯Pß ¯õº? 

10. ö£sPÎß £õxPõ¨¤ØPõPz uªÇPU PõÁÀxøÓ 
E¸ÁõUQ²ÒÍ ‘ö\¯¼’ ¯õx? 

£Sv B — (5 × 5 = 25 ©v¨ö£sPÒ) 

¤ßÁ¸® ÂÚõUPÐUS J¸ £UP AÍÂÀ Âøh u¸P. 

11. (A) ¦s BØÖ® ©¸¢uõ´ £õÁ® wºUP Á¢u Põ»zvøÚ 
Ãμ©õ•ÛÁº G[VÚ® ÂÁ›UQßÓõº? 

(AÀ»x) 

 (B) \õ¢v EÒÍ® E¸Q¨ ÷£õØÔ {ßÓuøÚ ÂÍUQ 
ÁøμP. 

12. (A) }»£z©|õ£Ûß ‘Â÷©õ\Ú®’ ]ÖPøua _¸UPzøu 
GÊxP. 

(AÀ»x) 

 (B) uhõøP°ß BØÓø»U P®£ß G[VÚ® 
Â›¢xøμUQÓõº? 

13. (A) ö©õÈ •uÀ GÊzxUPøÍ GkzxUPõmkPÐhß 
ÂÁ›UP. 

(AÀ»x) 

 (B) BSö£¯º C»UPnzøua \õßÖ Põmi ÂÍUSP. 

14. (A) ©PõPÂ £õμv¯õ›ß ÷u\¨£ØøÓ¨ £õμõmi²øμUP. 

(AÀ»x) 

 (B) uªÌ |õÁÀ C»UQ¯ ÁÍºa] Áμ»õØøÓ 
GkzxøμUP. 
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15. (A) P®£ß PÂzvÓzøu ~® £õh¨£Sv¯õÀ ÂÁ›UP. 

(AÀ»x) 

 (B) PÀÂ ÁÍºa]°À öuõø»UPõm]°ß £[S SÔzx 
ÂÍUQkP. 

£Sv C — (3 × 10 = 30 ©v¨ö£sPÒ) 

¤ßÁ¸® ÂÚõUPÎÀ ‰ßÓÝUSU Pmkøμ ÁiÂÀ Âøh u¸P. 

16. \õ¢v EÒÍ® ©QÌ¢x SÇ¢øu H_øÁ¨ ÷£õØÖ©õØøÓ 
ÂÁ›UP. 

17. }»£z©|õ£Ûß ]ÖPøuPÒ ÷£_® \‰PU P¸zxUPøÍU 
PmkøμUP. 

18. ¤Óö©õÈa ö\õØPøÍz uªÈÀ BÐ® •øÓPÒ SÔzx 
ÂÁ›UP. 

19. ÷£õºUPÍzvÀ ö\´v öuõhº¦ ö£ÖªhzøuU 
P®£μõ©õ¯nzvß ÁÈ ÂÍUSP. 

20. Cøn¯¨ £¯ß£õmiÀ uªÌö©õÈ ö£Ö® 
•UQ¯zxÁzøua \õßÖPÐhß GÊxP. 

–––––––––––––– 
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DISTANCE EDUCATION 

COMMON FOR B.A./B.Sc./B.B.A./B.B.A. 
(Banking)/B.C.A./M.B.A. (5 Year Integrated)  

DEGREE EXAMINATION, MAY 2023. 

Second Semester 

Part I – COMMUNICATION SKILLS – II 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. What is Communication Skills? 

2. What are comprised in Communication skills? 

3. Define Intonation. 

4. Why Phonetics is important in communication skills? 

5. What is meant by soft skills? 

6. What are the modes involved in conversation skills? 

7. Define planning in presentation skills. 

8. Explain the term Creative writing. 

9. Define Resume. 

10. What is meant by Corporal Communication Skills? 

Sub. Code 
21B 
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PART B — (5 × 5 = 25 marks) 

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

11. (a) Write the code and content of communication skills. 

Or 

 (b)  Explain the stimulus and Response of 
Communications Skills. 

12. (a) Write the Guidelines for Effective Speaking in 
Communication Skills. 

Or 

 (b)  What are the Etiquettes of Communication Skills?  

13. (a) How self-assessment is important in 
Communicating in Soft Skills. 

Or 

 (b)  Explain the modes of Conversation Skills. 

14. (a) Define Listening Skill and its types. 

Or 

 (b)  Explain about editing and publishing. 

15. (a) Write the Structure of Effective sentences in 
Writing Skills. 

Or 

 (b)  Write a short note on various kinds of letters. 
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PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Write an essay on the process of communication and 
factors. 

17. Explain how phonetics is priority in Speaking Skill. 

18. Write about Language Skills and its ability in Learner 
centre activities. 

19. How writing skills is important in corporate 
Communication. 

20. Explain the Structure of Effective Sentence and 
Paragraph. 

 

———————— 
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DISTANCE EDUCATION 

Common for B.A./B.Sc./B.B.A./B.B.A. (Banking)/B.C.A./M.B.A. 
(5 Year Integrated) DEGREE EXAMINATION, MAY 2023. 

Second Semester 

Part II – ENGLISH PAPER - II 

(CBCS 2018 – 2019 Academic Year Onwards/ 
2021 Calendar Year Onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL questions 

1. What type poem is ‘The Road Not Taken’? 

2. What did Andrea do with the money he had stolen as 
given in ‘Andrea del Sarto’? 

3. How is the speaker preoccupied with the depiction of 
pictures in ‘Ode on a Grecian Urn’? 

4. What do the first three lines of the poem ‘Lines, 
Composed upon Westminster Bridge, September 3, 1802’ 
emphasise? 

5. What does the First Part of Gitanjali sing about? 

6. What is the moral of Gitanjali? 

Sub. Code 
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D–1124 
  2

7. How does Portia react to the Prince of Morocco’s failure 
as a suitor? 

8. What act does Jessica believe will solve the misery of life 

with Shylock? 

9. Write the problems of Comprehension tests. 

10. Read the given passage and answer the questions: 

 Looking back, I had come a long way. The little boy, born 

to cricket, who once fashioned a crude pitch with a 

mattock out of the side of a hill in the tiny hamlet of 

Lisarow, had gone on to play forty four times for 

Australia. From Lisarow to Lord’s. Yes it had been a long, 

long way. 

(a) Whom do you think the writer could be? 

  (i) A cricketer  

  (ii) A traveller  

  (iii) A peasant  

  (iv) A voyager 

 (b) He belongs to  —————— 

 (c) How many times has he played for his country? 
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SECTION B — (5 × 5 = 25 marks) 

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

11. (a) Write the theme of the poem, ‘Strange Meeting’. 

Or 

 (b) How and why does Andrea compare his skill in 

painting with Michael Angelo and Raphael? 

12. (a) How does the speaker react on seeing the figures on 

the Urn in ‘Ode on a Grecian Urn’? 

Or 

 (b) “The main theme of ‘The Road Not Taken’ is making 

choices” – Elucidate. 

13. (a) Write the main concept of Gitanjali. 

Or 

 (b) How does the speaker contemplate early-morning 

London from the Westminster Bridge? 

14. (a) Discuss Shylock’s dramatic function in  

The Merchant of Venice. 

Or 

 (b) In the end how comic is The Merchant of Venice? 
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15. (a) Write a report on the damage done by five to the 

office building and the ways and means of carrying 

on with the business during the renovation of the 

building. 

Or 

 (b) Read the following passage and answer the 

following questions: 

  Our days were spent in the servants’ quarters in the 

south-east corner of the outer apartments. One of 

our servants was Shyam, a dark Chubby boy with 

curly locks, hailing from the District of Khulna. He 

would put me into a selected spot and, tracing a 

chalk line all around, warn me with solemn face and 

uplifted finger, of the perils of transgressing this 

ring. 

  Whether the threatened danger was material or 

spiritual I never fully understood, but a great fear 

used to possess me and I had read in the Ramayana 

of the tribulations of Sita for having left the ring 

drawn by Lakshman. So it was not possible for me 

to be sceptical of its potency. 

  (i) Where did the writer spend his day time? 

  (ii) Was Shyam the only servant? 

  (iii) Where did the servant come from? 
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  (iv) Why was the author afraid of transgressing 

the circle drawn by the servant? 

  (v) What made Sita undergo the suffering? 

SECTION C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Critically appreciate the poem, ‘The Coromandel Fishers’. 

17. How does Rabindranath Tagore draw the picture of death 
through his songs in Gitanjali? 

18. Draw the character sketch of Shylock in The Merchant of 
Venice. 

19. Read the following passage and make notes: 

 The plants which man grows to provide food for himself 

and his animals must have water or they will die. This is 

because plant nutrients in the soil cannot enter the root 

unless they have first been dissolved in water. Plants also 

need to absorb large quantities of water from the soil to 

build up their tissues. They lose a great deal of water to 

the atmosphere each day as water vapour. The process by 

which plants lose water is called transpiration. In hot 

climates more water is lost, and this loss must also be 

replaced from the soil. 

 Rain supplies most of the water that plants need but 

unfortunately it does not always fall at the right time of 

the year or in sufficient quantities. Plants may stay alive 

if rain is scarce, but they will not yield such a good 

harvest of food.   
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 For centuries, man had devised methods of 

supplementing natural supplies of water to his crops by 

means of irrigation. These methods vary according to the 

climate, the crops and the available water resources. In 

tropical and Mediterranean countries water is usually 

brought to the crops by a network of surface ditcher. This 

is known as surface irrigation. In Europe and in the 

U.S.A., water is normally pumped from a stream through 

pipes and spread on the field from the above. This is 

called overhead irrigation. 

20. Write an essay on the following topic: 

 Information Technology Revolution. 

–––––––––––––– 
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DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION, MAY 2023. 

Second Semester 

ANALYTICAL GEOMETRY AND VECTOR CALCULUS  

 (CBCS 2018-2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Find the direction cosines of the line which is equally 
inclined to the axes. 

2. Prove by direction cosines that the points (3, –1, 1),  
(5, –4, 2) and (11, –3, 5) are collinear. 

3. Write the two point form of equation of the straight line.  

4. Find the equation of the line through the points (–1, 3, 2) 
and (1, 6, 1) 

5. How do you describe a cylinder? 

6. What do you mean by skew lines?  

7. If tbtar ωω sincos


+=  where ba,  are constant vectors 

then prove that 02
2

2

=+ r
dt

rd ω . 

Sub. Code 
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8. Find the equation to the sphere whose center is (2, –3, 4) 
and radius is 5 units.  

9. State Green’s theorem. 

10. If xkzzjyyixf 222 ++=  find curl f . 

PART B — (5 × 5 = 25 marks) 

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

11. (a) A line makes 30º and 120º with the positive 
directions of x-axis and y-axis respectively. What 
angle does it make with the positive direction of the 
z-axis? 

Or 

 (b) Show that the angle between two diagonals of a 
cube is )3/1(cos 1− . 

12. (a) Prove that the lines 5=−+ zyx , 459 =+− zyx  and 
0768,3486 =+−+=+− zyxzyx  are parallel.  

Or 

 (b) Find the equation of the plane containing the point 

(–1, 7, 2) and the line 
2
2

3
2

2
3

−
−=+=+ zyx

. 

13. (a) Find the equation of the cone whose vertex is the 
point (1, 1, 0) and whose base is the curve 0=y , 

422 =+ zx .  

Or 

 (b) Find the equation of the right circular cone whose 

vertex is at origin, whose axis is the line 
321
zyx ==  

and the semi vertical angle of 30º. 
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14. (a) Find curl curl f at (1, 1, 1) if yzkxzjyixf 22 ++= . 

Or 

 (b) Prove that a plane section of a sphere is a circle.  

15. (a) Verify Gauss divergence theorem for 

kyjxiyzxf 22)( 22 +−−=  over the cube bounded by 

ayaxzyx ===== ,,0,0,0  and az = . 

Or 

 (b) Prove that r
r
rfrf 

⋅






 ′
=∇ )(

)( . 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Show that the straight line whose direction cosines are 

given by 022 =+− nml  and 0=++ nlmnlm  are at right 

angles.  

17. Find the equation of right circular cylinder of radius 2 

whose axis passes through (1, 2, 3) and has direction 

cosines proportional to (2, –3, 6). 

18. Find the equation of the sphere through the circle 

0532222 =+++++ zyxzyx ; 06562 =−++ zyx  and 

passing through the center of the sphere  

 01642222 =++−−++ zyxzyx . 
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19. If S is solenoidal prove that curl curl curl curl ff 4∇= .  

20. Find the work done by the force xkzjixyF 1053 +−=  

along the curve 322 ,2,1 tztytx ==+=  from ,1=t to 
2=t . 

———————— 



  

D–1211      

 
DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION, MAY 2023. 

Second Semester 

SEQUENCES AND SERIES 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. State Cauchy’s first theorem on limits. 

2. Define bounded sequence. 

3. Show that 1lim /1 =
∞→

n
n

n . 

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

5. Show that  =
− 2

1
14

1
2n

. 

6. What is Cauchy’s integral test? 

7. Show that the series ....
4
1

3
1

2
1

1 +−+−  converges. 

Sub. Code 
11324 
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8. Discuss the convergence of 
∞

=









2 log
sin

n n
n

. 

9. When do you say that nbΣ  is a rearrangement of a series 

naΣ . 

10. Show that the convergence of naΣ+0  implies the 

convergence of  n
an . 

SECTION B — (5 × 5 = 25 marks) 

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

11. (a) Show that 0
sin

lim =
∞→ n

n
n

.  

Or 

 (b) Prove that a sequence cannot converge to two 
different limits. 

12. (a) Prove that ( )n/1  is a cauchy sequence.  

Or 

 (b) Prove that 0
!

lim =
∞→ n

xn

n
. 

13. (a) Test the convergence of ( ) nnlog

1
.  

Or 

 (b) Discuss the convergence of 
+1

1
3n

. 
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14. (a) Let ( )na  be a bounded sequence and ( )nb  be a 
monotonic decreasing bounded sequence. Then 
prove that ( )1+−Σ nnn bba  is absolutely convergent.  

Or 

 (b) Test the convergence of 
−







 +

2

1
1

n

n
. 

15. (a) Prove that the sum of an absolutely convergent 
series is unaltered by any rearrangement of its 
terms.  

Or 

 (b) Prove that if naΣ  is an absolutely convergent and 

( )nb  is a bounded sequence then  nn ba  is 

absolutely convergent. 

SECTION C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Show that ( ) 1lim /1 =
∞→

n
n

a  where 0>a  is any real number. 

17. Discuss the behaviour of geometric sequence ( )nr . 

18. State and prove Kummer’s test. 

19. Test the convergence of  +
+

a
an

n2

3

. 

20. Prove that the series ...
8
7

1
4
3

1
2
1

1 +





 −+






 −+






 −  

converges. But, when the brackets are removed it 
oscillates. 

–––––––––––––– 
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DISTANCE EDUCATION 

COMMON FOR B.A./B.Sc./B.C.A. DEGREE EXAMINATION, 
MAY 2023. 

Third Semester 

PART I – TAMIL — PAPER — III 

(CBCS 2018 – 2019 Academic year onwards  
2021 Calendar Year Onwards) 

Time : Three hours Maximum : 75 marks 

£Sv A — (10 × 2 = 20 ©v¨ö£sPÒ) 

AøÚzx ÂÚõUPÐUS® Âøh¯ÎUP. 

1. £zx¨£õmk ö£¯ºU Põμn® u¸P. 

2. ©gøb¨£zx&SÔ¨¦ ÁøμP. 

3. |ØÔøn°ß £õh»i Áøμ¯øÓø¯a _mkP. 

4. E÷»õa\Úõº _mk® C¸®¦ ÷£õßÓ ©μ® Gx? 

5. v¸USÓÎÀ £°ßÖ Á¸® £õÁøPø¯U TÖP. 

6. ©[P»® Gß£x ¯õx? v¸USÓÒ ÁÈ ÂÍUSP. 

7. |õß©oU PiøP°ß B]›¯º ¯õº? 

8. £øÓ J¼¯õÀ CÓUS® £ÓøÁ Gx? 

Sub. Code 
31A/ 

13731 
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9. Cμõ\μõ\ ÷\õÇÛß ©PÒ ö£¯øμa _mkP. 

10. _ÁkPÒ |õÁ¼À Ch®ö£Ö® uø»ø© ©õ¢uº ö£¯ºPøÍ 
GÊxP. 

£Sv B — (5 × 5 = 25 ©v¨ö£sPÒ) 

¤ßÁ¸® ÂÚõUPÐUS J¸£UP AÍÂÀ Âøh u¸P. 

11. (A) •Àø»¨ £õmk TÖ® Â›a] ÷PmhÀ SÔzx GÊxP. 

(AÀ»x) 

 (B) ©gøb¨£zx öÁÎ¨£kzx® ÁºnøÚPøÍ 
ÂÍUSP. 

12. (A) ÷©P® ö£¸® ©øÇ ö£õÈ¢uuÚõÀ HØ£mh 
£¯ßPÍõP¨ ö£¸[Sß×ºU QÇõº SÔ¨¤kÁÚ 
¯õøÁ? 

(AÀ»x) 

 (B) ÁøμÂøh ö©¼Ä BØÖÂUS® ÷uõÈ uø»ÁøÚ 
÷|õUQU TÔ¯x ¯õx? 

13. (A) SÔzu £¸ÁzvÀ uø»Áß Áõμõø©¯õÀ HØ£mh 
uø»Â°ß {ø»¯õPU P¸ÅºU ÷Põ]PÚõº 
TÖÁÚÁØøÓ GÊxP. 

(AÀ»x) 

 (B) ÁøμÂøh øÁzx¨ ¤›¢u÷£õx uø»Â Á¸¢v¯ 
{ø»ø¯ E÷»õa\Úõº G[VÚ® ¦øÚQßÓõº? 

14. (A) ÁõÌUøPz xøn |»® TÖ® ö\´vPøÍz v¸USÓÒ 
ÁÈ Bμõ´P. 

(AÀ»x) 

 (B) |õß©oU PiøP _mk® |À»õÒ ¤ÓUS® Siø¯ 
AÔ£Áº ¯õº? 
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15. (A) Cμõ\μõ\ ÷\õÇß |õhPzvß öuõhUPa ]Ó¨¤øÚ 
ÂÍUSP. 

(AÀ»x) 

 (B) _ÁkPÒ |õÁ¼À CμS£v £õzvμ¨ £øh¨¤øÚ 
Bμõ´P. 

£Sv C — (3 × 10 = 30 ©v¨ö£sPÒ) 

¤ßÁ¸® ÂÚõUPÎÀ ‰ßÓÝUSU Pmkøμ ÁiÂÀ Âøh u¸P. 

16. •Àø»¨ £õmk _mk® PõºPõ» Á¸nøÚø¯U 
Pmkøμ¯õUP® ö\´P. 

17. P¤»º SÔg]z vøn £õkÁvÀ ÁÀ»Áº Gß£øu 
~®£õh¨ £Sv öPõsk ÂÍUQ ÁøμP. 

18. £vönßRÌU PnUS ¡ÀPÒ _mk® ÁõÌÂ¯À 
AÓ[PøÍz öuõSzxøμUP. 

19. Cμõ\μõ\ ÷\õÇß |õhPzvß £õzvμ¨£øh¨¦ E¸ÁõUP® 
SÔzx ÂÁ›UP. 

20. _ÁkPÒ |õÁ¼ß Pøu¨ ÷£õUS Aø©¨¤øÚU Pmkøμ 
ÁiÂÀ GÊxP. 

––––––––––––– 
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DISTANCE EDUCATION 

COMMON FOR B.A./B.Sc. B.C.A. DEGREE EXAMINATION, 
MAY 2023. 

Third Semester 

Part I – HUMAN SKILLS DEVELOPMENT-I 

 (CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. What is Interpersonal Relationship? 

2. What do you mean by developing human skills? Briefly 
answer. 

3. Write briefly on Personality’. 

4. Give the meaning of ‘Positive Personality’. 

5. Define ‘Decision—Making’ skills. 

6. Give any two steps involved in decision making. 

7. Write the meaning of goal setting. 

8. Mention any one cause for Anger. 

9. Write briefly on styles of Leadership. 

10. What is Negotiation Skill? 

Sub. Code 
31B 
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PART B — (5 × 5 = 25 marks) 

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

11. (a) Write a note on levels of functions of mind. 

Or 

 (b) Discuss the merits of good habits. 

12. (a) How do you build a ‘Positive Personality’? 

Or 

 (b) Discuss the importance of self-acceptance. 

13. (a) Discuss the skills involved in ‘decision making’. 

Or 

 (b) What are creative Negotiation and competitive 
Negotiation? 

14. (a) What is resistance to change? 

Or 

 (b) Write a note on ‘pealing with change’. 

15. (a)  Discuss the necessity for developing positive 
attitudes. 

Or 

 (b) Write the Canons of good human relations. 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Explain the features of Interpersonal Behaviour. 

17. Expound the etiquettes in using mobile phones and 
telephones. 
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18. Explain the various characteristics of Leadership. 

19. Discuss in detail the causes and consequences of anger. 

20. Explain the different methods of managing the stress. 

———————— 
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DISTANCE EDUCATION 

Common for B.A./B.Sc./B.C.A DEGREE EXAMINATION,  
MAY 2023. 

Third Semester 

PART II – ENGLISH PAPER III 

(CBCS 2018 – 2019 Academic Year Onwards/2021 Calendar 
Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Write briefly about the Postmaster. 

2. Who is the author of the prescribed one-act play — 
‘Progress’? 

3. What was the discovering that astonished the Vicar? 

4. What does the necklace in reality represent in ‘The 
Diamond Necklace’? 

5. Write the theme of the play ‘The Proposal’ briefly. 

6. Why does Mrs. Higgins refuse to serve breakfast to 
Philip? 

7. What according to Pierre, is a sure sign of starvation? 

8. Why could Swami hardly breathe?[in ‘A Hero] 

9. Give any four examples for Common Noun. 

Sub. Code 
32/13732 
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10. Fill in the blanks with the Abstract Nouns formed from 
the words given in brackets: 

(a) Solomon was famous for his _____ (wise). 

(b) Always speak the _____(true). 

PART B — (5 × 5 = 25 marks) 

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

11. (a) “Guy de Maupassant talks about the deceptiveness 
of appearances in ‘The Diamond Necklace”. Justify. 

Or 

 (b)  Attempt a character sketch of the Verger. 

12. (a) How do Lomov and Natalya fight over the quality of 
dogs? 

Or 

 (b)  Bringout the comic elements in ‘The Boy Comes 
Home’. 

13. (a) How does the playwright bring out Pierre’s 
nervousness when he presents himself as the 
messenger to carry the eel pie? 

Or 

 (b)  Why did Swami keep expecting the devil to come 
and carry him away? 

14. (a) What happened to the Postmaster and Ratan at the 
end of the story, ‘The Postmaster’? 

Or 

 (b)  Write a summary of ‘The Refugee’. 
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15. (a) Pick out the Adjectives in the following sentences 
and state their kind: 

(i) Some dreams are like reality. 

  (ii) Such men are dangerous. 

  (iii) He lives on Yonder Mountain. 

  (iv)  I saw several sheep in the valley. 

  (v) He is ninety years of age. 

Or 

 (b)  Choose the right verbs from brackets to complete 
each sentence: 

(i) The wind (blew, galloped, flew) hard that day. 

  (ii) A cork (floats, sails, flows) on water. 

  (iii) A river (floats, flows, swims) by our village. 

  (iv) The bird has (flown, fled, run) out of the cage. 

  (v) The servant (lay, laid, put) the table for 
breakfast. 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. How does ‘The Diamond Necklace’ explore the perceived 
power of objects? 

17. Whom do you think was wiser, Swami or his father? 
Justify your preference. [in ‘A Hero’] 

18. Comment on the tendency of wealthy families seeking 
ties with other wealthy families as presented in ‘The 
Proposal’. 

19. Describe the events that took place in your College Day 
celebration. 
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20. Fill in the blanks with correct kind of Pronouns: 

(a) The prisoner hanged ___________ (reflective) 

 (b) They ___________ went there. (Emphasizing) 

 (c) ___________ is my house. (demonstrative) 

 (d) Do good to ___________ (indefinite) 

 (e) ___________ of the girls was given a rose. 
(Distributive) 

 (f) ___________ do you want to see ? (interrogative) 

 (g) This is the horse ___________ won the race. 
(relative) 

 (h) This is the boy ___________ the teacher praised. 
(relative) 

 (i) I ___________ was there. (Emphasizing)  

 (j) The horse has hurt ___________ (Reflexive) 

 

———————— 
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DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION, MAY 2023. 

Third Semester 

DIFFERENTIAL EQUATIONS AND ITS APPLICATIONS  

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Solve : 322 pypxy += . 

2. Solve : ( ) 012 =++ yDD . 

3. Solve : 
xy
dz

xz
dy

yz
dx == . 

4. Eliminate the arbitrary function ( )22 yxfz += . 

5. Verify the conduction of integrability for 
( ) ( ) ( ) 0=+++++ dzyxdyxzdxzy . 

6. Define homogeneous linear differential equation. 

7. Solve the equation 044 =+′+′′ yyy . 

8. Solve yx peqe = . 

Sub. Code 
11333 
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9. Find the orthogonal trajectories of the family of curves 
given by θsinar = . 

10. Define Orthogonal trajectory. 

SECTION B — (5 × 5 = 25 marks)  

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

11. (a) Define exact differential equation. Solve 
( ) 02 =++ dyyxedxe yy . 

Or 

 (b) Solve : 322 pypxy += . 

12. (a) Solve : dxyxydxxdy 22 +=− . 

Or 

 (b) Solve : ( ) 5765 32 +=+− xeyDD . 

13. (a) Solve : 
( )22

2
2

1

1
3

x
y

dx
dyx

dx
ydx

−
=++ . 

Or 

 (b) Solve the equations ( ) xz
dz

xy
dy

zy
dx ==

−+ 22 . 

14. (a) Solve 05tan22

2
=+






−








yx

dx
dy

dx
yd

. 

Or 

 (b) Solve 0cos4cot 2
2

2
=++ xecyx

dx
dy

dx
yd

 by changing 

the independent variable x  to z . 
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15. (a) Solve 0=





 −++ p

p
qqypx . 

Or 

 (b) Show that the family of parabolas ( )cxcy += 42  is 
self orthogonal in the sense that when a curve in the 
family intersects another curve of the family then it 
is orthogonal to it. 

SECTION C — (3 × 10 = 30 marks)  

Answer any THREE questions. 

16. Solve tyx
dt
dx =++ 34 ; teyx

dt
dy =++ 52 . 

17. Solve the equation yxyx
dx
dy 23 cos2sin =+ , by method of 

variation of parameters. 

18. Solve ( ) ( ) ( ) 0=++++− dzyxxdyzxzdxyzz  by forming 
the auxillary. 

19. Find the complete integral value of ( )2pxzq +=  by using 
Charpits method. 

20. Explain Brachistochrone problem. 

———————— 
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DISTANCE EDUCATION 

B.Sc.(Mathematics) DEGREE EXAMINATION, MAY 2023. 

Third Semester 

MECHANICS 

(CBCS 2018-19 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL the questions. 

1. State  triangle law of forces. 

2. State parallelogram of forces. 

3. Write the condition of equilibrium. 

4. Define the centre of two parallel forces. 

5. Define a couple. 

6. What is the angle of projection? 

7. Define the force of restitution. 

8. Define the principle of conservation of momentum. 

9. What is the velocity of central orbit? 

10. Write the equation of polar co-ordinates. 

Sub. Code 
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SECTION B — (5 × 5 = 25 marks) 

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

11. (a) Two forces act on a particle. If the sum and 

difference of the forces are at right angles to each 

other, then show that the forces are of equal 

magnitude.  

Or 

 (b) State and prove the converse of the triangle law of 

forces.  

12. (a) Obtain the resultant of any number of coplanar 

forces.  

Or 

 (b) Prove that if two couples, whose moments are equal 

and opposite, act in the same plane upon a rigid 

body, they balance one another.  

13. (a) Derive the intrinsic equation of the catenary.  

Or 

 (b) Show that the greatest height which is a particle 

with initial velocity v can reach on a vertical wall at 

a distance ‘a’ from the point of projection is 

2

22

22 v
ga

g
v − . Prove also that the greatest height above 

the point of projection attained by the particle in its 

flight is 
)(2 224

6

agvg
v
+

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

Or 

 (b) A smooth sphere or  particle whose mass is m and 
whose coefficient of restitution is e, impinges 
obliquely on a smooth fixed plane. Find its velocity 
and direction of motion after impact.  

15. (a) Derive the pedal equation of central orbit.  

Or 

 (b) Find the law of force towards the pole under which 

the curve θnar nn cos= .  

SECTION C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. A weight is supported on a smooth plane of inclination α 
by a string inclined to the horizon at an angle γ. If the 
slope of the plane be increased to β and the slope of the 
string unaltered, the tension of the string is doubled. 
Prove that λβα tancos2cos =− . 

17. ABCDEF is a regular hexagon and at A, act forces 

represented by AEADACAB 4,3,2,  and AF5 . Show 

that the magnitude of the resultant is 351AB  and that 

it makes an angle 






−

3

7
tan 1  with AB. 

18. Prove that the effect of a couple upon a rigid body is not 
altered if it is transferred to a parallel plane provided its 
moment remains unchanged in magnitude and direction. 
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19. A particle is projected at an angle α with a velocity u and 
it strikes up an inclined plane of inclination β at right 
angles to the plane. Prove that 

 (a) )tan(2cot βαβ −=  

 (b) βαβ tan2tancot −= . 

20. Obtain the loss of kinetic energy due to direct impact of 
two smooth spheres. 

———————— 
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DISTANCE EDUCATION 

COMMON FOR B.A./B.Sc./B.C.A. DEGREE EXAMINATION, 
MAY 2023. 

Fourth Semester 

Part - I — TAMIL – Paper IV 

(CBCS – 2018-19 Academic Year Onwards/ 
2021 Calendar Year onwards) 

Time : Three hours Maximum : 75 marks 

£Sv A — (10 × 2 = 20 ©v¨ö£sPÒ) 

AøÚzx ÂÚõUPÐUS® Âøh¯ÎUP. 

1. C¯»ø\°ß ÁøPPøÍU SÔ¨¤kP. 

2. uøÍ GzuøÚ ÁøP¨£k®? 

3. P¼¨£õÂØPõÚ Kø\ø¯U TÖP. 

4. SÔg]zvønUPõÚ ]Öö£õÊxPøÍ GÊxP. 

5. ö\Â¯ÔÄ×E GßÓõÀ GßÚ? 

6. ]÷»øh – SÔ¨¦ ÁøμP. 

7. SÔg]¨£õmk GßÝ® ¡ø»¨ £õi¯Áº ¯õº? 

8. v¸USÓÎÀ ö©õzu® GzuøÚ AvPõμ[PÒ EÒÍÚ? 

9. ^ÁP]¢uõ©o Põ¨¤¯zøu C¯ØÔ¯ B]›¯º? 

10. ‘£õg\õ¼ \£u®’ Põ¨¤¯U Pøu ©õ¢uºPÒ C¸ÁøμU 
SÔ¨¤kP. 

Sub. Code 
41A/13741 
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£Sv B — (5 × 5 = 25 ©v¨ö£sPÒ) 

¤ßÁ¸® ÂÚõUPÐUS J¸ £UP AÍÂÀ Âøh u¸P. 

11. (A) Ai°ß ÁøPPøÍa \õßÖPÐhß ÂÍUSP. 

(AÀ»x) 

 (B) ]¢x GßÝ® ¯õ¨¦ ÁøPø¯ ÂÍUQ ÁøμP. 

12. (A) AÓzöuõk {ØÓÀ GßÓõÀ GßÚ? Auß 
•UQ¯zxÁzøua _mkP. 

(AÀ»x) 

 (B) \[P Põ»zvÀ |kPÀ ÁÈ£õk ÷©ØöPõsh 
Áμ»õØøÓ GÊxP. 

13. (A) ‘ø©÷¯õ ©õ©ø»÷¯õ ©ÔPh÷»õ’ – CvÀ £°ßÖ 
Á¸® Aoø¯ ÂÍUSP. 

(AÀ»x) 

 (B) ö©õÈ |øh°À PõØ¦ÒÎ GÆöÁÆÂh[PÎÀ 
£¯ß£kzu ÷Ásk®? 

14. (A) £zx¨£õmiÀ Ch®ö£ØÖÒÍ BØÖ¨£øh 
¡ÀPøÍ¨ £ØÔ GÊxP. 

(AÀ»x) 

 (B) v¸USÓÒ G[VÚ® £SUP¨£mkÒÍx? ÂÍUQ ÁøμP. 

15. (A) P®£μõ©õ¯nzvß uÛa]Ó¨¦PøÍ¨ ¦»¨£kzxP. 

(AÀ»x) 

 (B) ]Ø¤°ß ‘ö©ÍÚ ©¯UP[PÒ’ PÂøuPÒ SÔzx 
Â›zxøμUP. 
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£Sv C — (3 × 10 = 30 ©v¨ö£sPÒ) 

¤ßÁ¸® ÂÚõUPÎÀ ‰ßÓÝUSU Pmkøμ ÁiÂÀ Âøh u¸P. 

16. öuõøh°ß ÁøPPøÍa \õßÖPÐhß ÂÍUQ ÁøμP. 

17. ¦Ózvøn°ß ÁøPPøÍa \õßÖPÐhß ÂÍUSP. 

18. ö\´²Ò £øh¨¤À Ao C»UPn® ö£Öªhzøu 
GkzxøμUP. 

19. P®£›ß PÂzvÓzøua \õßÖPÐhß PmkøμUP. 

20. ‘£õsi¯ß £›_’ Põ¨¤¯zvß PøuU PÍzøu Â›zxøμUP. 

—————— 
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DISTANCE EDUCATION 

COMMON FOR B.A./B.Sc./B.C.A. DEGREE EXAMINATION, 
MAY 2023 

Fourth Semester 

PART I — HUMAN SKILLS DEVELOPMENT – II 

(CBCS 2018-19 Academic Year onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Write any four techniques of counselling. 

2. Why are managerial skills important? 

3. What is conceptual skills? Give two examples. 

4. Write about the importance of organisational skills. 

5. What are the two types of multitasking? 

6. Write five qualities of a good leader. 

7. What are the most common types of social interaction? 

8. What are problem-solving skills? 

9. Define dependability in problem solving skills. 

10. What is the main goal of cooperative learning skills? 

Sub. Code 
41B 
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SECTION B — (5 × 5 = 25 marks) 

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

11. (a) Illustrate the role of a counsellor. 

Or 

 (b) Elaborate the human relational skills.  

12. (a) How to prepare for a presentation? 

Or 

 (b) Define the nature of organizational skills. 

13. (a) What are the skills you must convey in a job 
interview? 

Or 

 (b) What are the demands of multi tasking? 

14. (a) What are the employability skills? 

Or 

 (b) Define intrapersonal skills with examples. 

15. (a) Why is problem solving an important skill? 

Or 

 (b) What is the importance of social responsibility? 

SECTION C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Describe managerial skills and its need. 

17. Elaborate importance and meaning of conceptual skills. 
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18. Write an essay on nature, importance and types of 
organisational skills. 

19. Responsibilities of an individual in a society. Explain. 

20. How to handle a problem? 

  

—————— 
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DISTANCE EDUCATION 

Common for B.A./B.Sc./B.C.A. DEGREE EXAMINATION, 
MAY 2023. 

Fourth Semester 

Part II – ENGLISH PAPER-IV 

 (CBCS 2018 – 2019 academic year onwards / 2021 calendar 
year onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. What surprise was in store for Lalajee before he left 
Mokameh Ghat? 

2. In “A Day’s Wait,” how does the father dispel the boy’s 
fear? 

3. What is the meaning of the title, Pygmalion? 

4. Where did Swami and his friends live? 

5. On what condition does Shylock agree to loan money to 
Antonio? 

6. Who was Paulina? 

7. What was Gandhiji’s weapon against the British rule? 

8. How did Nehru endear himself to everyone? 

Sub. Code 
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9. What is meant by “Concord”? 

10. How would you thank a stranger who lends you a pen at 
the post office?         

PART B — (5 × 5 = 25 marks) 

Answer ALL the questions choosing either (a) or (b) 

11. (a) What is the moral of the story, “Little Girls are 
Wiser than Men”? 

Or 

 (b) Write a brief description of Klass Van Bommel. 

12. (a) What happens during the Ambassador’s garden 
party in Pygmalion? 

Or 

 (b) Justify the title of the story, Swami and His 
Friends. 

13. (a) What reasoning did Arragon use in choosing the 
casket? 

Or 

 (b) What is the function of the Nurse in Romeo and 
Juliet? 

14. (a) What was the legitimate aspiration of the blacks? 

Or 

 (b) Describe Toynbee’s second meeting with Nehru. 
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15. (a) Choose the correct form of the verb that agrees with 
the subject: 

  (i) The cost of cars –––––––––––––(is, are) high. 

  (ii) Neither the workers nor the manager  
  ––––––––––––– (was, were) to blame. 

  (iii) Every spring the alumni ––––––––––––– 
  (gather, gathers) in the Quadrangle for  
  reception. 

  (iv) The crowd at the match ––––––––––––– (have, 
has) been standing the entire time. 

Or 

 (b) Write a paragraph on the proverb, “Well begun is 
half done.” 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. How were the trips by the two old men fulfilled in their 
own ways? 

17. How does Pygmalion deal with the issue of social class? 

18. Consider Romeo and Juliet a tragic love story. 

19. Write an essay on the personality of Nehru from 
Toynbee’s account. 

20. Draft a discussion between a teacher and the student on 
the possible abuses of the Internet. 

———————— 
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DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION, MAY 2023. 

Fourth Semester 

ANALYSIS 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL the questions. 

1. Define countable set. 

2. Prove that any subset A of  which contains (0, 1] is 
uncountable.  

3. What is usual metric on . 

4. Prove that any open interval (a,b) is an open set in  
with usual metric. 

5. What is complete metric space? 

6. State inverse function theorem. 

7. Define contraction mapping. 

8. What do you mean by Riemann integration? 

9. What is an open cover for a metric space M? 

10. Define uniform continuity. 

Sub. Code 
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SECTION B — (5 × 5 = 25 marks) 

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

11. (a) Prove that any infinite set contains a countably 
infinite subset. 

Or 

 (b) In  with usual metric prove that [a, b) is neither 
closed nor open. 

12. (a) Prove that A is closed iff AA = . 

Or 

 (b) Prove that for a convergent sequence )( nx  the limit 

is unique. 

13. (a) State and prove Baire’s category theorem. 

Or 

 (b) Prove that the metric spaces [0, 1] and [0, 2] with 
usual metric are homeomorphic. 

14. (a) Prove that →1][0,:f  defined by 2)( xxf =  is 

uniformly continuous on [0, 1]. 

Or 

 (b) State and prove intermediate value theorem. 

15. (a) Prove that ),0( ∞  with usual metric is not compact. 

Or 

 (b) Prove that a closed subspace of a compact metric 
space is compact. 
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SECTION C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

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

17. Prove that in any metric space every closed ball is a 
closed set. 

18. State and prove cantor’s intersection theorem. 

19. Prove that any closed interval [a, b] is a compact subset 
of . 

20. Prove that continuous image of a compact metric space is 
compact. 

———————— 
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DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION, MAY 2023. 

Fourth Semester 

STATISTICS   

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL the questions. 

1. Show that the A.M of the first n  natural number is 

( )1
2
1 +n . 

2. Find the Median and Quartiles of the heights in c.m of 
eleven students given by 66, 65, 64, 70, 61, 60, 56, 63, 60, 
67, 62. 

3. Find the G.M. of the four numbers 2, 4, 6, 27. 

4. Define Correlation. 

5. Prove that ( ) 





 Δ+=Δ

Ux
UxUx 1loglog . 

6. Find whether the following data are consistent  

 600=N  ( ) 50400)(300)( === ABBA . 

7. Define Laspeyre’s and Fishers Index Number. 
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8. State the normal equations for fitting a straight line. 

9. State Newtons forward Interpolation formula for equal 
Intervals. 

10. Explain seasonal variation in time series. 

SECTION B — (5 × 5 = 25 marks)  

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

11. (a) The frequencies of the values 0, 1, 2, ......n of a 
variable are given respectively by 1, nncncnc ...., 21 . 

Show that the mean is n
2
1

. 

Or 

 (b) Obtain the Median for the following frequency 
distribution  
x : 1 2 3 4 5 6 7 8 9

f : 8 10 11 16 20 25 15 9 6

12. (a) Fit a straight line to the following data : 
x : 0 1 2 3 4 

y : 2.1 3.5 5.4 7.3 8.2

Or 

 (b) Prove that ( )

yx

yxyx
xy σσ

σσσ
γ

2

222
−−+

= . 

13. (a) Prove that the regression co-efficients are 
independent of the change of origin but dependent 
on change of scale.  

Or 

 (b) Evaluate  

  (i) 2

32

Ex
xΔ

 taking 1=h  

  (ii) ( ) ( ) ( )( )xbxax −−−Δ 1113 . 
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14. (a) Find xU  for the following data, using Gregory – 

Newtons formula and hence estimate 9U .      

0U   1U  2U  3U  4U

1 11 21 28 29 

Or 

 (b) Find 5U  given that 30,13,7,4 7421 ==== UUUU . 

15. (a) Given ( ) ( ) 20;30;25)(;30 ==== αβαBA  

  Find  

  (i) N    (ii) ( )β  

  (iii) ( )AB   (iv) ( )βA  

  (v) ( )αβ    

Or 

 (b) Prove that Fishers index number is an Ideal Index 
Number.  

SECTION C — (3 × 10 = 30 marks)  

Answer any THREE questions. 

16. The scores of two cricketers A  and B  in 10 innings are 
given below. Find who is a better run gether and who is 
most consistent player. 

A scores (xi) 40 25 19 80 38 8 67 121 66 76

B scores (yi) 28 70 31 0 14 111 66 31 25 4 

17. Fit a second degree parabola by taking xi  as a 
independent variable. 

x : 0 1 2 3 4 

y : 1 5 10 22 38
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18. Calculate the correlation coefficient for the following  
data : 

x : 10 12 18 24 23 27

y : 13 18 12 25 30 10

19. Population was recorded in a village as follows  
Year : 1941 1951 1961 1971 1981 1991

Population : 2000 2300 2800 3400 4150 5120

 Estimate the population for the year 1945 and 1985. 

20. Calculate  

 (a) Laspeyre 

 (b) Paaches 

 (c) Fishers 

 (d) Bowles Index Number 
Commodities : Base Year Current Year 

 Price  Quality Price Quality

A 2 8 4 6 

B 5 10 6 5 

C 4 14 5 10 

D 2 19 2 13 

———————— 
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DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION, MAY 2023. 

Fifth Semester 

MODERN ALGEBRA 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Define difference of sets. 

2. State D’ Morgan’s laws. 

3. Prove that any cyclic group is abelian. 

4. Define order of an element. 

5. Define normal sub group. 

6. Define ring with an example. 

7. Define prime ideal. 

8. Define natural homomorphism. 

9. Show that RI  is not a vector space over C. 

10. Define rank and nullity of a matrix. 

Sub. Code 
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PART B — (5 × 5 = 25 marks) 

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

11. (a) For any three sets CBA ,, prove that  

  ( ) ( )ABBABA −∪−=Δ  

Or 

 (b) Let G  be a group. Let Gba ∈,, . Then prove that 

( ) 111 −−− = abab  and ( ) aa =−− 11 . 

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

Or 

 (b) Show that the intersection of two normal sub groups 
of a groups G  is a normal subgroup of 1G . 

13. (a) Prove that in a ring with identity the identity 
element is unique. 

Or 

 (b) Prove that any finite integral domain is a field. 

14. (a) Prove that the only isomorphism QQf →:  is the 
identify map. 

Or 

 (b) Prove that any Euclidean domain R is a U.F.D. 

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

Or 

 (b) Let V be a finite dimensional inner product space. 
Let W  be a subspace of V . Then prove that 

( ) WW =⊥⊥ . 
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PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Let A  and B  be two subgroups of a group G . Then prove 
that AB is a subgroup of G  if and only if BAAB = . 

17. State and prove Lagrange’s theorem on groups. 

18. State and prove the fundamental theorem of 
homomorphism. 

19. Let V be a vector space over = field f . Let  A  and B  be 

subspaces of V . Prove that 
BA

B
A

BA
∩

≅+
. 

20. Let V  be a finite dimensional vector space over a field 
F . Let W  be a subspace of V . Prove that  

(a) V
V
W

dimdim =  

 (b) WV
W
V

dimdimdim −=  

———————— 
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DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION, MAY 2023. 

Fifth Semester 

OPERATIONS RESEARCH 

(CBCS 2018-19 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. What is O.R.? 

2. Define a basic solution. 

3. Write the  dual of the L.P.P 

 Minimize 321 1864 xxxz ++=  

 Subject to: 33 21 ≥+ xx  

    52 32 ≥+ xx  and 

    3,2,1,0 =≥ jx j  

4. What is meant by an unbounded solution in LPP? 

5. What is the objective of an assignment problem? 

6. Write down the mathematical formulation of 
transportation problem. 

7. Define network. 

Sub. Code 
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8. Define maximin and minimax principle. 

9. Write down the expansion of PERT and CPM. 

10. Find the value of the game 

B 

10 6  
A 8 3 

PART B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b) 

11. (a) Solve graphically: 

  Minimize 21 23 xxZ +=  

  Subject to the constraints 

  

0,

3

2

12

21

21

1

21

≥
≤+

≤
=+−

xx
xx

x
xx

 

Or 

 (b) Reduce the following LPP to its standard form: 

  Maximize 321 643* xxxZ ++=  

  Subject to the constraints: 

  

9537

823

622

321

21

321

≥+−
=+

≥++

xxx
xx

xxx
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12. (a) Using Big-M method solve the following LPP 

  Minimize 21 34 xxz +=  

  Subject to: 102 21 ≥+ xx  

    623 21 ≤+− xx   

    621 ≥+ xx  

    0, 21 ≥xx  

Or 

 (b) Write down the dual of the principal LPP: 

  Maximize 4321 43 xxxxZ +++=  

  Subject to: 52 4321 =+−+ xxxx  

     10242 4321 =++− xxxx  

     0,,, 4321 ≥xxxx  

13. (a) Using Vogel’s approximation method, find a basic 
feasible solution to the following Transportation 
problem. 

 1 2 3 4 ai 

I 21 16 25 13 11

II 17 18 14 23 13

III 32 27 18 41 19

bj 6 10 12 15 43

Or 

 (b) Explain the steps in the Hungarian method for 
solving assignment problems. 
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14. (a) A T.V repairman finds that the time spent on his 
jobs has an exponential distribution with mean 30 
minutes. If he repairs the sets in approximately 
poisson with an average rate of 10 per 8- hour day. 
What is repairmen’s expected idle time? 

Or 

 (b) There are five jobs each which must go through the 
two machines A and B in the order A–B processing 
times are given below  

Job 1 2 3 4 5 

Machine A 10 2 18 6 20

Machine B 4 12 14 16 8 

  Determine the optimum sequences for the 5 jobs 
and the minimum total elapsed time. 

15. (a) Using the principle of dominance solve the following 
game:  

  Player B   

 I II III IV

I 3 2 4 0 

II 3 4 2 4 

III 4 2 4 0 

 
 

Player A  

IV 0 4 0 8 

Or 

 (b) Explain the following terms: 

  (i) Pessimistic time 

  (ii) Optimistic time and 

  (iii) Most likely time 
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PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Use simplex method to solve the following LPP: 

 Maximize 21 104 xxZ +=  

 Subject to:  502 21 ≤+ xx  

     10052 21 ≤+ xx  

     9032 21 ≤+ xx  

     0, 21 ≥xx  

17. Use dual simplex method to solve the LPP 

 Maximize 21 23 xxZ −−=   

 Subject to:  121 ≥+ xx  

     721 ≤+ xx  

     102 21 ≥+ xx  

     32 ≤x  

     0, 21 ≥xx  

18. Solve the following transportation problem 

 Destination 

 A B C Availability

I 6 8 4 14 

II 4 9 8 12 

III 1 2 6 5 

 
 
 

Source 

Demand 6 10 15  
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19. Determine the optimal solution to the following 
assignment problem: 

 I II III IV

A 10 5 13 15

B 3 9 18 3 

C 10 7 3 2 

D 5 11 9 7 

20. Solve the following 33 × game 

Player B 

1 –1 3 

3 5 –3

 
 

Player A 

6 2 –2

  

———————— 
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DISTANCE EDUCATION 

B.Sc. DEGREE EXAMINATION, MAY 2023. 

Fifth Semester 

Mathematics 

NUMERICAL ANALYSIS 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Write down the formula for regula falsi method. 

2. Show that ( ) 





 +=Δ

2
1

cos.
2
1

sin2sin xx . 

3. Show that ∇−Δ=∇Δ . 

4. State the Newtons’ divided difference interpolating 
formula. 

5. Form the difference table for the following. 

6. Write down the gauss backward interpolation formula. 

7. State the Newton’s forward difference formula to compute 
the derivatives. 

8. State Simpson’s 
3
1

 rule. 

Sub. Code 
11353 



D–1218 
  2

9. What is the order of x
xx yy 212 =+ ++ ? 

10. Solve 096 21 =+− −− nnn yyy . 

PART B — (5 × 5 = 25 marks) 

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

11. (a) Find the smallest positive root of 05.023 =+− xx  
by Newton – Raphson method. 

Or 

 (b)  Solve the equations using Jacobis iteration method. 

  
252032
18203

17220

=+−
−=−+

=−+

zyx
zyx
zyx

 

12. (a) Prove that ( ) ( )
( ) 



 Δ+=Δ

xf
xfxf 1loglog . 

Or 

 (b)  Prove that 
Δ
∇−

∇
Δ=∇+Δ .  

13. (a) Find 
dx
dy

 at 1=x  form the following table. 

x 0 1 3 

y 1 –2 4 

Or 

 (b)  Evaluate dxe x −
1

0

2

 by dividing the range of 

integration into 4 equal parts using trapezoidal 
rule. 
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14. (a) Using Simpson’s 
3
1

 rule, evaluate  +

1

0
3

2

1
dx

x
x

 with 

25.0=h . 

Or 

 (b)  Evaluate ( )( )( )[ ]321 +++Δ xxxx . 

15. (a) Using R–K method of second order find ( )1.0y , 
When ( ) 10,' =−= yyy . 

Or 

 (b)  Using Taylor’s series method, solve 222 −+= yx
dx
dy

, 

( ) 10 =y  at 1.0=x . 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Find the real root of the equation 0123 =−+ xx  by 
iteration method. 

17. Solve the system of equations. 

 

63

3252

188

−=−+
=−+

=+−

zyx
zyx

zyx
 

 Using Gauss-seidel iteration method. 

18. Using Trapezoidal and Simpsons rules, find 
1

0

2dxx  by 

dividing ( )1,0  into 4 equal intervals. 
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19. Solve 0. 2
2

2

2

=+





− y

dx
dyx

dx
yd

 using Runge-Kutta method 

for 2.0=x ; initial conditions are ,1,0 == yx  0'=y . 

20. Using Adam’s – Bash forth predictor corrector formula 

find ( )4.0y  given that ( ) ,01.11.0;
2

== yxy
dx
dy

 

( ) ( ) 023.13.0,022.12.0 == yy . 

———————— 
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DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION, MAY 2023. 

Fifth Semester 

TRANSFORM TECHNIQUES 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Find ( )ateL . 

2. Find 






 +−−

3

2
1 43

s
ssL . 

3. If ( ){ } ( )sFtfL = , prove that ( ){ } ( )asF
a

atfL /
1= . 

4. Define even function with example. 

5. When a function is defined in (0, 2l), it is possible to 
expand it series? How? 

6. Find the sine transform of ( )xf , it 

 ( )




>
<<

=
ax

axax
xf

,0
,sin  

Sub. Code 
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7. Define the root mean square value of a function ( )xf  in 
( )π2,0 . 

8. Define Parsevals identity in fourier series. 

9. Find z-transform of 





k2
1

, 44 ≤≤− k . 

10. Find 







−
−

2
11

z
z  when 2>z . 

PART B — (5 × 5 = 25 marks) 

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

11. (a) Find ( )tttL 2cos3sin2sin 3+ . 

Or 

 (b) Find ( )( )







+++
−

221
1

2
1

sss
L . 

12. (a) Apply convolution theorem to evaluate 

( ) 











+
−

222

1

as
sL . 

Or 

 (b) Expand ( ) xxf sin=  in ( )ππ ,−  as fourier series.  

13. (a) Find the fourier cosine series for ( ) 2xxf =  in ( )π,0 . 

Or 

 (b) Find the fourier sine transform of 
x

e ax−

. 
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14. (a) Find fourier transform of 





x
axsin

 and hence prove 

that 
∞

∞−

= πadx
x

ax
2

2sin
. 

Or 

 (b) Find ( )[ ]kfz , where ( )




≥
<=

0,3
0,5

k
kkf k

k
 

15. (a) Evaluate 
( ) ( ) 











−−
+−−

23

13102
2

2
1

zz
zzz  when 32 << z . 

Or 

 (b) Find 








++
+−

42
2

2

2
1

zz
zzz  by using Residue theorem. 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Using Laplace transform solve ( ) ( ) teyDxD 3612 =+−−  

( ) ( ) teyDxD 36332 =−+−  given ( ) 30 =x , ( ) 00 =y . 

17. Find the fouries series of ( )xf , where  

 ( )




<<
<<−−

=
π

ππ
xx

x
xf

0,
0,   

 and hence prove that 
85

1
3
1

1
1 2

222

π=+++  . 

18. Expand ( ) xxxf sin=  for ( )ππ ,−  and hence prove that 

++++=−
9.7

1
7.5

1
5.3

1
3.1

1
4

2π
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19. Find the Fourier sine and cosine transform of 1−nx . Hence 

deduce that 
x

1
 is self reciprocal under both the 

transforms. Also find 












x
F 1

. 

20. Solve 06 12 =−− ++ kkk yyy , given ( ) 00 =y , ( ) 11 =y . 

———————— 
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DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION, MAY 2023. 

Sixth Semester 

DISCRETE MATHEMATICS 

(CBCS 2018-19 Academic Year onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL the questions. 

1. What are Sentential connectives.  

2. Define atomic and compound statements. 

3. Define tautology.  

4. State De Morgan’s Laws. 

5. Give an example for a lattice. 

6. Define Hamming distance.  

7. When a graph is said to be disconnected? 

8. Define bipartite graph. 

9. What do you mean by fundamental circuit? 

10. Define Hamiltonian graph. 

Sub. Code 
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SECTION B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b) 

11. (a) Determine the truth table for )( RQP →→ . 

Or 

 (b) Verify PPVQ →)(  is a tautology. 

12. (a) Prove that every chain is a lattice.  

Or 

 (b) State any four properties of Lattice.  

13. (a) Let 0101,1011 == YX  Find ),( yxδ . 

Or 

 (b) Prove that is any graph G, the number of vertices of 
odd degree is even. 

14. (a) Prove that every cycle has even number of edges in 
common with any cutset. 

Or 

 (b) Prove that a connected graph with n vertices and 
1−n  edges is a tree. 

15. (a) Show that every tree with exactly two vertices of 
degree 1 is a path.  

Or 

 (b) Prove that if G is a ),( qp  graph, the coefficient of 
1−pλ  in ),( λGf  is –q. 
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SECTION C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Obtain the disjunctive normal form of 
∧→→ )(( QPP ( ∨Q P). 

17. Prove that (L×M,∧,V) is  a lattice. 

18. If a graph G is uniquely n-colourable prove that 
1)( −≥ nGδ . 

19. Prove that every tree has a center consisting of either one 
point or two adjacent points. 

20. Prove that every hamiltonian graph is 2-connected.  

  

–––––––––– 
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B.Sc.(Mathematics) DEGREE EXAMINATION, MAY 2023. 

Sixth Semester 

FUZZY ALGEBRA 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL the questions. 

1. Differentiate between the crisp set and a fuzzy set. 

2. Define intersection of two fuzzy sets, given an example. 

3. Calculate the following :  

(a) [ ] [ ]4,3,4,3 −−  

 (b) [ ] [ ]2,1/6,4−  

4. State the properties for a fuzzy set A on R to quality as a 
fuzzy number. 

5. What is meant by a proximity relation? 

6. Define fuzzy measure. 

7. What are the types of Hartley information? 

8. Define measure of dissonance. 

Sub. Code 
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9. Define measure of confusion. 

10. What are the three aspects of uncertainty and 
information?  

PART B — (5 × 5 = 25 marks) 

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

11. (a) Show that ),(, xFBA ∈  

   (i) ( ) BABA ααα ∩=∩  

  (ii) ( ) ( ) AA +−= αα 1  

Or 

 (b) Show that the standard fuzzy intersection is the 
only idempotent t –norm. 

12. (a) Determine the addition of two fuzzy numbers A and 
B whose membership functions are given by  

  310 >−≤ xandxfor  

( ) =xA   ( ) 112/1 ≤<−+ xforx  

  ( ) 312/3 ≤<− xforx  

 

  510 >≤ xandxfor  

( ) =xB   ( ) 312/1 ≤<− xforx  

  ( ) 532/5 ≤<− xforx  

Or 

 (b) Explain the arithmetic operations on fuzzy numbers 
with suitable example. 
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13. (a) Explain Fuzzy ordering relation in detail.  

Or 

 (b) Prove that a belief measure Bel on a finite power set 
( )xP  is a probability measure iff the associated 

basic probability assignment function m is given by 
{ }( ) { }( )xBelxm =  and ( ) 0=Am  for all subsets of X 

that are not singletons.  

14. (a) Prove that ( ) ( ) ( ).,/ YHYXHYXH −=   

Or 

 (b) Explain the measure of fuzziness.  

15. (a) Explain the entropy like measures. 

Or 

 (b) Describe the U-uncertainty in detail. 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Let ( ).RFA ∈  Prove that A is a fuzzy number if and only 
if there exists a closed interval [ ] ϕ≠ba,  such that  

  [ ]baxfor ,1 ∈  

( ) =xA   ( ) [ ]axforxl ,∞−∈  

  ( ) [ ]., ∞∈ bxforxr  

17. (a) Find the transitive max-min closure of the fuzzy 

relation 



















=

3.04.000

002.01
3.04.000

002.01

R  

 (b) What is meant by a Sagittal diagram? Explain with 
suitable illustration. 



D–1221 
  4

18. Explain fuzzy compatibility relations in detail.  

19. Prove that the inequality  

  qiPipipi
n

i

n

i
2

1
2

1

loglog 
==

−≤−  

20. Describe the overview of uncertainty measures in detail. 

———————— 
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Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL the questions 

1. Define Complex Plane. 

2. Write C.R. Equations. 

3. Define Entire function. 

4. Prove that 23 32 xyxxu +−= is harmonic. 

5. Write some elementary transformations. 

6. Define Cross ratio. 

7. Write cauchy’s integral formula. 

8. State local mapping theorem. 

9. Write Maclaurin’s series. 

10. Define a pole of f(z). 
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PART B — (5 × 5 = 25 marks) 

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

11. (a) Show that 22log yxu +=  is harmonic and find its 

conjugate. 

Or 

 (b) Find radius of Convergence for 
∞

=1
2

n n
zn

 

12. (a) Find the points where the mapping nzw =  

(n positive integer) is conformal. 

Or 

 (b) Prove that any bilinear transformation preserves 

cross ratio. 

13. (a) Evaluate 
c

dzzf )(  where 23)( xixyzf −−=  and C is 

the line segment from z = 0 to iz += 1 . 

Or 

 (b) State and prove Maximum modulus theorem. 

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

Or 

 (b) Expand Cos z into a Taylor’s series about 
2
π=z . 
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15. (a) Prove that an isolated singularity ‘a’ of f(z) is a pole 

if and only if  ∞=
→

)(lim zf
aZ

. 

Or 

 (b) Evaluate  +c z
dz

32
 where C is |z| = 2. 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Derive Cauchy-Riemann equations. 

17. Show that the transformation 
24

45
−

−=
z

zw  maps the unit 

circle |z| = 1 into a circle of radius unity and centre 2
1− . 

18. Prove that  =
−c

i
z
zdz π2

12  where c is the positively oriented 

circle |z| = 2. 

19. Expand 
2
1

)( =zf  in Taylor’s series about z =1 and z = i. 

20. Use residue theorem to evaluate  −−
−+

)3)(1(
13

2

2

zz
zz dz 

around the circle |z| = 2. 

–––––––––––––– 
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Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL the questions. 

1. What is called the stirling number of the second kind. 

2. In how many permutations of the word AUROBIND do 
the vowels appear in the alphabetical order? 

3. Write the symbolic expressions of the exponential 
generating function for a sequence.  

4. Find the ordinary generating function (OGF) for )(nϕ if 
)(nϕ is the number of partitions of n into odd parts. 

5. Define conjugate ordering. 

6. Define Euler function.  

7. In all possible throws of 6 dice, how many will have 
atleast four of them showing the same face? 

8. What is the permanent of a matrix? 

9. Define cycle index of a permutation group. 

10. Describe the direct sum of two permutation groups.  
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SECTION B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b) 

11. (a) Explain the stirling numbers of the second kind.  

Or 

 (b) Prove that the following 

(i) m
n

n SmR =);1(  

  (ii) m
nmm

n SSSmR +⋅⋅++= 21);1('  

(iii) m
n

mn SmR !)1;1( =  

  (iv) nmn mR =_)1;1('  

12. (a) Prove that the element f of ][tR , given by 


∞

=

=
0k

k
ktaf  has an inverse in ][tR if f 0α has an 

inverse in R. 

Or 

 (b) Explain recurrence relation with example.  

13. (a) Explain the complete Homogeneous symmetric 
functions λh  with illustrations. 

Or 

 (b) If pαα .....1  belong to a commutative ring A, and n is 

a positive integer, prove that 

( ) p

pp
p

nnnn
nnn

nnnn
npnn

n
p αααααα ...)...( 2

21
21

21 2
1

1...,
...

0...,21


=++
≥=+++ . 
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14. (a) Discuss the Menage problem with appropriate 
illustrations. 

Or 

 (b) Let sum)( =mE  of the weights of elements of S that 
posses exactly m of the properties, then prove that 

( ) ( ) )...2()1()()( 21 +++−= ++ mwmwmwmE m
m

m
m  

      N
Nwm

MN
)()()1( −−  

15. (a) Explain Necklace problem. 

Or 

 (b) Obtain the counting series for the directed graphs 
on 4 points.  

SECTION C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

16. Derive the recurrence formula for m
nS . 

17. Explain the generation functions with example. 

18. Explain the power sum symmetric functions λS . 

19. Disuses the problem of Fibonacci. 

20. State and prove Polya’s enumeration theorem.  

  

–––––––––––––– 


