
  

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



D–1788 
  2

£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.  

———————— 



  

D–1789     

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. 
———————— 



  

D–1790    

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 
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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 . 

———————— 



  

D–1882      

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 
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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 ++++= . 

———————— 



  

D–1791   

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. 

__________________ 



  

D–1792     

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.   



D–1793 
  4

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 
11323 
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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 . 
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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 
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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 —————. 

—————————— 
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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 
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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. 



D–1797 
    3

£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 
42/13742 



D–1799 
  2

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

Sixth Semester 

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. 
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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. 

———————— 



  

D–1894      

DISTANCE EDUCATION 

B.Sc. (Mathematics) DEGREE EXAMINATION,  
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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. 
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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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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 . 
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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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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 +=−+−− . 
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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 . 

———————— 


