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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 2024. 

First Semester 

PART I –– TAMIL PAPER  - I 

 (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® K›¸ Á›PÎÀ Âøh¯ÎUP. 

1. Psnuõ\ß ¯õøμ ©õÚ^PU S¸ÁõPU P¸vÚõº? 

2. ©UPÒ PÂbº GÚ¨ ÷£õØÓ¨£mhÁº? 

3. £õμu©õuÂØS, ‘v¸¨£ÒÎ GÊa]’ £õi¯Áº? 

4. |õ©UPÀ PÂbº GÊv¯ ¦vÚ[PÒ CμsiøÚa _mkP. 

5. «μõ GUPÀ¿›°À ÷£μõ]›¯μõP¨ £o¯õØÔÚõº? 

6. ‘÷uõÇº ÷©õ]RμÚõº’ GßÝ® PÂøuø¯ GÊv¯Áº? 

7. ‘Á°Ö’ GßÝ® PÂøu°ß ö£õ¸øÍz u¸P. 

8. ]»¨£vPõμ® EøμUS® •¨ö£¸® Esø©PøÍ GÊxP. 

9. P®£μõ©õ¯n® GzuøÚU Põsh[PÍõÀ BÚx? 

10. ^Óõ¨¦μõn® Gß£uß ö£õ¸Ò ¯õx? 

Sub. Code 
11A/13711/ 
0111/0311A
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£Sv B — (5 × 5 = 25 ©v¨ö£sPÒ) 

¤ßÁ¸® ÂÚõUPÐUS J¸ £UP AÍÂÀ Âøh u¸P. 

11. (A) ©õ¯UPsnß x°À öPõÒÁøuU Psnuõ\ß 
G[VÚ® £õkQÓõº? 

(AÀ»x) 

 (B) ö\´²® öuõÈ÷» öu´Áö©Ú £mkU÷Põmøh¯õº 
£õk©õØøÓ ÂÁ›UP. 

12. (A) £õμv¯õº TÖ® C¢v¯õÂß £Ç®ö£¸ø©PÒ SÔzx 
GÊxP. 

(AÀ»x) 

 (B) ‘÷|õ¯ØÓ ÁõÌÄ’ GßÝ® PÂøu°ß P¸zxUPøÍ 
GkzxøμUP. 

13. (A) «μõÂß ÁõÌUøP Áμ»õØøÓa _¸UQ ÁøμP. 

(AÀ»x) 

 (B) SÇ÷»õø\ ÷Pmh μõøu°ß ÷|õUP©õPU S.£.μõ. 
TÖ©õØøÓ GÊxP. 

14. (A) bõÚUTzuÝUS ÷©õ]ÜμÚõº ÷©À Aß¦ ÷uõßÓ 
Põμn® ¯õx? 

(AÀ»x) 

 (B) A¨xÀ μS©õÛß ‘Psq® GÊ÷u®’ PÂøu°ß 
P¸zxUPøÍ ÁøμP. 

15. (A)  ©¢vμ B÷»õ\øÚ°ß ÷|õUPzøuU PmkøμUP. 

(AÀ»x) 

 (B) ^Óõ¨¦μõn ¡À SÔ¨¦PøÍa _¸UQ GÊxP. 
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£Sv C — (3 × 10 = 30 ©v¨ö£sPÒ) 

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

16. μõøu°ß ö£¸ªu¨ ÷£a_UPøÍU Psnuõ\ß 
£õk©õØøÓ ÂÍUQk. 

17. PsnÛß SÖ®¦z uÚ[PøÍ¨ £õμv¯õº £õhÀ ÁÈ 
ÂÁ›UP. 

18. E»P¨£ß £õmk¨ ÷£_® ö£õxÄøhø©U P¸zxUPøÍa 
_mi²øμUP. 

19. PsnQ°ß ÁμÄ® Áõ°ØPõ¨÷£õß Eøμ²® SÔzxU 
PmkøμUP. 

20. CøÓÁøÚ B¯ºPÒ  ÁÈ¨£mhø©ø¯z ÷u®£õÁo 
ÁÈ¨ ¦»¨£kzxP. 

———————— 
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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 2024. 

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 the questions. 

1. Define visual communication. 

2. Give two examples for written communication. 

3. Define “communication gap”. 

4. I couldn’t understand what you said.  

 (Replace the underlined word with a phrasal verb) 

5. Ram wrote a letter. (Analyse this sentence) 

6. Define a paragraph. 

7. Define an example for a complex sentence. 

8. Give a technical report. 

9. Explain the different types of letters. 

10. Explain the importance of e-mail. 

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

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

11. (a) Use the following phrasal verbs in sentences. 

  (i) make out 

  (ii) put up with 

  (iii) cut down 

  (iv) call for 

  (v) suffer from. 

Or 

 (b) Write a letter of complaint to the corporation 
commissioner about bad condition of roads in your 
locality. 

12. (a) Mention different ways of expressing an opinion in 
a group discussion. 

Or 

 (b) Prepare a report about the independence day 
celebrations held in your college. 

13. (a) Discus non-verbal communication with examples. 

Or 

 (b) Explain ‘Curriculum vitae’. 

14. (a) Write a paragraph on “Importance of sports in 
education”. 

Or 

 (b) Discuss Barriers to communication. 
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15. (a) What is the function of intonation? 

Or 

 (b) How will you prepare yourself to deliver a speech? 

SECTION C — (3 × 10 = 30 marks)  

Answer any THREE questions. 

16. Describe various types of communication with examples. 

17. Discuss the technique of writing an effective e-mail. 

18. Write an essay on “Reading makes a full man”. 

19. Prepare a report on a festival held in your city. 

20. Describe the principles of effective oral communication. 

 

———————— 



  

D–6073     

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 2024. 

First Semester 

PART II –– ENGLISH PAPER - I 

 (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. Write the significance of water in agriculture as discussed 

by C.V. Raman in Water – the Elixir of life. 

2. What is Mrs. Packletide’s reason for wanting to hunt a 

tiger in Mrs. Packletide’s Tiger? 

3. Mention Carl Sagan’s view on the connection between 

modern humans and our ancestors. 

4. What is the central theme of B.R. Nanda’s essay A Hero 

on Probation. 

Sub. Code 
12/13712/ 
0112/0312 
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5. Fill in the blanks with suitable articles : 

 (a) I spoke to ––––––––– (a/the) manager of the store. 

 (b) I have ––––––––– (a/the) idea than will help solve 
this problem. 

6. Fill in the blanks with correct form of Gerund : 

 (a) She finished ––––––––– (to clean/cleaning) the 
house before noon. 

 (b) ––––––––– (Run/Running) every morning helps him 
stay fit. 

7. What does C.E. Foad criticize about modern technology in 
Our Civilization? 

8. Briefly explain the connection between food and evolution 
as discussed by J.B.S. Haldane in Food. 

9. What is the setting  of Jim Corbett’s  tiger hunting 
encounter in A Deed of Bravery. 

10. What social issues does Shaw critique in Pygmalion? 

SECTION B — (5 × 5 = 25 marks)  

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

11. (a) Describe the significance of water conservation as 
presented by C.V. Raman in Water – the Elixir of 
Life. 

Or 

 (b) Explore how Saki uses satire to critique social class 
and vanity in Mrs. Packletide’s Tiger. 
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12. (a) Explain J.B.S. Haldane’s perspective on the 

relationship between food production and human 

progress in Food.                   

Or 

 (b) Describe how Carl Sagan integrates scientific 

curiosity with historical analysis in Our Ancestors. 

13. (a) Fill in the blanks with suitable articles : 

  (i) I saw ––––––––– (a/the) cat sitting on ––––––– 

(a/the) roof. 

  (ii) She is ––––––––– (a/an) excellent dancer. 

  (iii) ––––––––– (A/An/The) Earth revolves around 

––––––––– (a/the) Sun. 

  (iv) He wants to buy ––––––––– (a/the) car that he 

saw yesterday. 

  (v) They live in ––––––––– (a/the) small house 

near (a/the) river. 

Or 

 (b) Change direct speech into indirect speech. 

  (i) He said, “I am going to the market”. 

  (ii) She said, “I will call you later”. 

  (iii) They said, “We have completed our 

homework”. 

  (iv) John Said, “I am planning a trip to London”. 

  (v) The teacher said, “You must submit”. 
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14. (a) Precise the following paragraph : 

  In a remote village named Niranjan, life had 

remained unchanged for decades. The villagers 

lived simply, relying on traditional farming 

methods. Over time, however, challenges arose. The 

once-fertile land became barren due to climate 

change, and the river supplying water dried up. 

Many young villagers left for the city, leaving the 

village struggling. 

  Rohan, a young man who had studied in the city, 

returned to Niranjan with the hope of improving 

conditions. He proposed modernizing their farming 

techniques by introducing irrigation, planting 

drought-resistant crops, and building a road to 

connect the village with nearby towns. At first, the 

elders resisted, reluctant to change their age-old 

ways. But Rohan persisted, and gradually, the 

village transformed. The new methods revived the 

land, and the road allowed for trade with 

neighboring towns. 

  As the village prospered, those who had left 

returned. Niranjan, once isolated and struggling, 

became a thriving community while maintaining its 

traditions. Rohan’s efforts not only saved the village 

but also made it a model for other villages in the 

region. 

Or 

 (b) Write a paragraph on the importance of recycling in 

modern society. 



D–6073     5

15. (a) Analyse the depiction of bravery in Jim Corbett’s A 

Deed of bravery and its impact on the narrative. 

Or 

 (b) What are the primary concerns raised by C.E. Foad 

regarding technological advancements in Our 

Civilization? 

SECTION C — (3 × 10 = 30 marks)  

Answer any THREE questions. 

16. Explain the use of anthropomorphism in Catharine  

M. Willson’s The Cat. 

17. Analyse the concept of probabtion and its effects on the 

protagonist in B.R. Nanda’s A Hero on probation. 

18. Fill in the correct form of Gerund : 

 (a) She enjoys ––––––––– (to cook/cooking) in her free 

time. 

 (b) ––––––––– (Swim/Swimming) is good exercise. 

 (c) He suggested ––––––––– (to go/going) to the park. 

 (d) I can’t stand ––––––––– (to wait/waiting) for long 

periods. 

 (e) They talked about ––––––––– (to visit/visiting) 

Japan. 

 (f) She is interested in ––––––––– (to learn/learning) 

French. ––––––––– (Drive/Driving) too fast is 

dangerous. 
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 (g) He’s good at ––––––––– (to play/playing) chess. 

 (h) I don’t mind ––––––––– (to help/helping) you with 
your homework. 

 (i) She avoided ––––––––– (to speak/speaking) about 
the problem. 

19. Write a letter to the editor of a newspaper expressing 
your concern about increasing traffic congestion in your 
city. 

20. How does Hardin B. Fones address the prevention and 
treatment of drug abuse in Dangers of Drug Abuse? 

 

———————— 



  

D–6164      

DISTANCE EDUCATION 

B.Sc.(Mathematics) DEGREE EXAMINATION,  
DECEMBER 2024. 

First Semester 

CLASSICAL ALGEBRA  

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL the questions. 

1. Write down the expansion of 5)53( yx + . 

2. Form a rational cubic equation which shall have for roots 
2,3,1 −− . 

3. Multiple the roots of the equation 0123 23 =+−− xxx   
by 4. 

4. Find the quotient and remainder when 
012883 23 =+++ xxx  is divided by 4−x . 

5. Define standard reciprocal equation. 

6. State Rolle’s theorem. 

7. Show that )12....(5.3.1 −> nnn . 

8. Define singular matrix. 

Sub. Code 
11313 
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9. Find the characteristic equation of 







43
21

. 

10. Find the sum and product of the eigen values of the 

matrix 
















−
−
−

311
421

443

. 

SECTION B — (5 × 5 = 25 marks)  

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

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

4

2

)1(
231

x
xx

−
++

 is ascending power of x . 

Or 

 (b) Show that the sum of the eleventh powers of the 
roots 015 47 =++ xx  is zero. 

12. (a) Solve : given that it has two pairs of equal roots. 

Or 

 (b) Show that 0133 =−+ xx  has only one real root and 
calculate it correct to two places of decimals by 
Newton’s method. 

13. (a) State and prove Weierstrass inequality. 

Or 

 (b) Show that the matrix 
















−−

−
=

425
313

132

A  satisfies 

the equation 0)2)(( =+− IAIAA . 
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14. (a) Find the inverse of the matrix 















−

124

123

321

. 

Or 

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












=

2430

2014

1111

A . 

15. (a) Show that the equations ;6=++ zyx  
1432 =++ zyx ; 3074 =++ zyx  are consistent and 

solve them. 

Or 

 (b) Verify Cayley Hamilton theorem for the matrix 

















−

−
=

242

211

121

A . 

SECTION C — (3 × 10 = 30 marks)  

Answer any THREE questions. 

16. Find the sum to infinity of the series 

++++
12
7.

8
5.

4
3

8
5

.
4
3

.
4
3

1  

17. Solve 06113333116 2345 =+++−+ xxxxx . 

18. Find all the rational 0623204 23 =+−+ xxx  roots of the 
equation. 

19. Show that mnnnmm yxyx )()( +<+  if nm > . 

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

















−
−
−

=
6824

133

228

A . 

—————— 



  

D–6165      

DISTANCE EDUCATION 

B.Sc.(Mathematics) DEGREE EXAMINATION,  
DECEMBER 2024. 

First Semester 

CALCULUS  

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL the questions. 

1. Find 
dx
dy

 if xxey 2= . 

2. If xx beaexy −+= , then prove that 02

2

=−+ xy
dx
dyy

dx
ydx . 

3. State the Euler’s theorem. 

4. Write the Cartesian formula for radius of curvature. 

5. Define involute. 

6. Find the x-coordinate of the centre of curvature of the 
curve 2=xy  at the point (2, 1). 

7. Define Beta function. 

Sub. Code 
11314 
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8. Evaluate  
1

0

1

0

dxdy . 

9. Find ][ atetL . 

10. Find 





+
−

36
12

2
1

s
L . 

SECTION B — (5 × 5 = 25 marks)  

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

11. (a) Find the maxima and minima of the function 

103632 23 +−−= xxxy . 

Or 

 (b) Find the radius of curvature for the curve 

1=+ yx  at ( )41,41 . 

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

Or 

 (b) Evaluate  
+

+

1

0

1

0
22

2

1

1x

dxdy
yx

. 

13. (a) Prove that ),1()1,(),( nmnmnm +++= βββ . 

Or 

 (b) Evaluate  −+ 782 xx
dx

. 
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14. (a) Prove that ),(),( mnnm ββ = . 

Or 

 (b) Evaluate 
2

0

57 cossin
π

θθθ d . 

15. (a) Find 





t
atL sin

. 

Or 

 (b) Find 





++
−−

134
3

2
1

ss
sL . 

SECTION C — (3 × 10 = 30 marks)  

Answer any THREE questions. 

16. Verify Euler’s theorem for 





+







= −−

x
y

y
xu 11 tansin . 

17. Find the evolute of the ellipse 12

2

2

2

=+
b
y

a
x

. 

18. Prove that 
)(
)()(

),(
nm
nmnm

+Γ
ΓΓ=β . 

19. Solve the equation ty
dt
dy

dt
yd

sin322

2

=−+  given that 

0==
dt
dyy  when 0=t . 

20. Solve : )()()( 2222 yxzqxzyxpyzyx +=−++++ . 

—————— 



  

D–6074     

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 2024. 

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® K›¸ Á›PÎÀ Âøh¯ÎUP. 

1. ‘÷u®£õ Ao¯õß Áõhõ A¸Ò ©Pß’ ¯õº? 

2. ‘ÁõÚ Ãv°À’ öuõSv°¾ÒÍ ]ÖPøuPÎß GsoUøP? 

3. x®ø£¨ ÷£õº & SÔ¨¦ ÁøμP. 

4. ÂÚõ GzuøÚ ÁøP¨£k®? 

5. AÀÁÈ¨¦nºa] GßÓõÀ GßÚ? 

6. ]ÖPøu •ß÷ÚõiPÒ C¸ÁøμU SÔ¨¤kP. 

7. ]ÖÁº CuÌPÐUSa \õßÖPÒ u¸P. 

8. ]®ö£õÛ Cø\¯ø©zu uªÇº ¯õº? 

9. ‘|õ©õºUS® Si¯À÷»õ®’ GÚ¨ £õi Aμ\ß Bønø¯ 
©ÖzuÁº? 

10. ö£›¯¦μõn® ¡À SÔ¨¦ ÁøμP. 

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

¤ßÁ¸® ÂÚõUPÐUS J¸ £UP AÍÂÀ Âøh u¸P. 

11. (A) SÇ¢øu H_øÁ B¯ºPÒ ÷£õØÖ©õØøÓ ÂÁ›UP. 

(AÀ»x) 

 (B) \õ¢v ÷Pmh ÷Áu Eøμø¯¨ ¦»¨£kzxP. 

12. (A) ‘Â÷©õ\Ú®’ Pøu EøμUS¨ ö£so¯U P¸zxUPøÍ 

GÊxP. 

(AÀ»x) 

 (B) uõhøP°ß BØÓø»²® uÖPsø©²® GkzxøμUP. 

13. (A) BSö£¯›ß ÁøPPøÍa \õßÖPÐhß ÂÍUSP. 

(AÀ»x) 

 (B) JØöÓÊzx ªSªh[PÒ SÔzx ÂÁ›UP. 

14. (A) £õμv°ß |õmk¨£ØøÓ GkzxøμUP. 

(AÀ»x) 

 (B) uªÌ |õÁÀ Áμ»õØøÓa _¸UQ ÁøμP. 

15. (A)  BshõÎß £UvzvÓzøu¨ ¦»¨£kzxP. 

(AÀ»x) 

 (B) uªÌ ÁÍºa]°À CuÌPÎß £[S £ØÔ GÊxP. 
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£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. P¸øn ©Ý ]Öøu°ß ö£õ¸sø©ø¯¨ ¦»¨£kzxP. 

18. ÷£õºUPÍzvÀ ö\´vz öuõhº¤ß •UQ¯zxÁzøua 
_mi²øμUP. 

19. ö©õÈ•uÀ GÊzxUPøÍa \õßÖPÐhß PmkøμUP. 

20. Cøn¯zvÀ uªÌ¨ ö£ØÔ¸US® ÁÍºa]ø¯ GkzxøμUP. 

———————— 



  

D–6075      

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 2024. 

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 the questions. 

1. What do good communication skills involve? 

2. List the skills required in oral communication. 

3. What is demeanour? 

4. How are vowels classified? 

5. What is a thesaurus? 

6. What is passive learning? 

7. What is tone? 

8. What is a proposal? 

Sub. Code 
21B/0321B 
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9. Who publishes newsletters? 

10. What responsibility does the chairperson of the 
interviews? 

SECTION B — (5 × 5 = 25 marks)  

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

11. (a) Explain non-verbal communication. 

Or 

 (b) List the skills required in written communication. 

12. (a) Write a short note on word power. 

Or 

 (b) Write about the delivery methods of presentation. 

13. (a) Write a short note on consonant clusters. 

Or 

 (b) Describe the language skills. 

14. (a) Write a note on active listening. 

Or 

 (b) What are the characteristics of technical writing? 

15. (a) State the indicators of a badly written letters. 

Or 

 (b) Write a short note on new letters. 
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SECTION C — (3 × 10 = 30 marks)  

Answer any THREE questions. 

16. Explain the various elements of communication skills. 

17. Explain the chief places of articulation of consonants. 

18. Examine the process of listening. 

19. Write a letter requesting for opening of bank account. 

20. Write about the essentials of a good resume. 

—————— 
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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 2024. 

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 the questions. 

1. Who is the author of the prescribed poem  
‘The Coromandel fishers’? 

2. What is symbolized by the Westminster Bridge? 

3. How does Tagore treat the concept of death in his 
Gitanjali? 

4. What does the Second Part of Gitanjali sing about? 

5. What is the conclusion of ‘The Road Not Taken’? 

6. Why does the speaker in ‘Ode on a Grecian Urn’ deem the 
Urn a Historian? 

7. What reason does Antonio give for being sad in the 
opening of the play The Merchant of Venice? 

Sub. Code 
22/13722/ 
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8. Why does the Prince of Morocco fear that Portia will 
dislike him? 

9. What is comprehension? 

10. Write any five words that should be avoided in report 
writing. 

SECTION B — (5 × 5 = 25 marks)  

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

11. (a) Who is the author of the prescribed poem The 
Coromandel fishers? 

Or 

 (b) Analyse Shakespeare as a sonneteer. 

12. (a) Examine the view that the songs of Gitanjali have a 
deep connection with nature. 

Or 

 (b) How does Wordworth describe the beauty of London 
when viewed from Westminster Bridge? 

13. (a) “The Road Not Taken” is about the journey of life. 
Elucidate. 

Or 

 (b) Write a short summary of the poem, ‘The 
coromandel fishers’. 

14. (a) Discuss the relationship between shylock and 
Jessica. 

Or 

 (b) Explain the court room scene in The Merchant of 
Venice. How does it illuminate the play’s major 
themes? 
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15. (a) Write a report on the free medical camp held in a 
village by your N.S.S. unit. 

Or 

 (b) Read the following passage and answer the 
questions that follows. 

    Sir. Winston Churchill was saved from 
drowning by a gardener when he was a small boy. 
The grateful parents of Churchill offered to educate 
the son of the gardener. When Sir. Winston became 
the prime minister, he was stricken by pneumonia. 
Greatly concerned, the king summoned the best 
physician and soon Churchill became well. The 
doctor was Sir. Alexander Fleming who developed 
penicillin. He was also the son of that gardener who 
saved Churchill from drowning. Sir Winston said, 
rarely has one man owed his life twice to the same 
person. 

  (i) What happened to Churchill when he was a 
small boy? 

  (ii) How did Churchill’s parents show their 
gratitude? 

  (iii) Who was summoned by the king? 

  (iv) How did doctor save Churchill’s life? 

  (v) Why did Churchill say that he owed his life 
twice to the same person? 

SECTION C — (3 × 10 = 30 marks)  

Answer any THREE questions. 

16. Critically appreciate the poem, ‘The Grecian Urn’ by John 
Keats. 

17. Examine ‘Andrea del Sarto’ as a Dramatic monologue. 

18. Analyse Portia's character in The Merchant of Venice. 
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19. Write an essay on the given topic. 

 ‘Pleasures of Reading’. 

20. Read the following passage and answer the questions 
that follow. 

  In the middle of it all, Tom Sawyer walked slowly 
out to footpath in front of Aunt Polly’s. In his hands were 
a bucket of paint and a big brush. He looked at the tall 
fence and sadness filled his heart. It must be closed to 
half a mile long, he was thinking. Life was empty and 
living was pain. He put his brush in the paint and moved 
it across the top of fence. He did this again and then 
looked at how little was painted and how much more 
needed to be painted before he could be free. He rested on 
a box, feeling discouraged. 

  Jim came out of the house with a water bucket. In 
the past Tom never liked to go to the well for water. But 
now it looked like a better job than painting the fence. 
Children were always at the wall waiting for water. As 
they waited, they played, had fights, rested and talked. 
Jim always stayed for more than an hour. 

 (a) What was Tom asked to do? 

 (b) Why did he  think life was empty? 

 (c) What looked like  a better job than painting? Why? 

 (d) What did Tom ask him for? What was the reply? 

 (e) Who had ordered Tom to paint?       

  

—————— 
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DISTANCE EDUCATION 

B.Sc.(Mathematics) DEGREE EXAMINATION,  
DECEMBER 2024. 

Second Semester 

ANALYTICAL GEOMETRY AND VECTOR CALCULUS  

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL the questions. 

1. Define orthogonal circles. 

2. Find the distance between the points ( )8,1 π−P  and 

( )83,2 πQ . 

3. Find the direction cosines of the line which is equally 
inclined to the axes. 

4. Show that the origin and (2, –3, 7) lie on the same side of 
the plane 08232 =++− zyx . 

5. Find the equation of the plane which passes through the 
point (3, –2, 4) and is perpendicular to the line joining the 
points (2, 3, 5) and (1, –2, 3). 

6. 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). 

Sub. Code 
11323 



D–6166 
  2

7. Define sphere. 

8. Find the equation of the tangent plane at the origin to the 

sphere 0468222 =+−+++ zyxzyx . 

9. Show that ara =∇ ).(  for any constant vector a. 

10. Define irrotational vector. 

SECTION B — (5 × 5 = 25 marks)  

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

11. (a) Find the equation of the straight line through 

( )6,2 π , parallel to θθ sin3cos4
3 −=
r

. 

Or 

 (b) Find the direction cosines of the line which is 
equally inclined to the axes. 

12. (a) Prove that the angle θ  between the planes 

0=+++ dczbyax  and 01111 =+++ dzcybxa  is 













ΣΣ

++±=
2
1

2

111cos
aa
ccbbaaθ . 

Or 

 (b) Show that the lines 
2

5
2

4
1

2 −=−=− zyx
 and 

2
7

3
8

2
5 −=−=− zyx

 are coplanar and find the 

equation of the plane determined by the lines. 
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13. (a) Prove that the equation of two skew lines in a 
simple form is given by czmxy == ,  and mxy −= , 

cz −= . 

Or 

 (b) Find the equation of the sphere passing through the 
points (0, 0, 0), (1, 0, 0), (0, 1, 0) and (0, 0, 1). 

14. (a) Find the unit normal to the surface 133 =+− zxyzx  

at (1, 1, 1). 

Or 

 (b) Prove that 0)( =××∇= φφgradcurl . 

15. (a) If jxyixf −= 2  and c  is the straight line joining  

(0, 0) and (1, 1), then find 
c

rdf . . 

Or 

 (b) If r  is the position vector of any point ),,( zyxP , 

then prove that rrnrgrad nn 2. −= . 

SECTION C — (3 × 10 = 30 marks)  

Answer any THREE questions. 

16. Prove that the equation of the tangent at the point whose 

vertical angle α  is )cos(cos
1 αθθ −+= e
r

. 

17. Find the bisector of the acute angle between the planes 
013125,01543 =−+=+−+ zyxzyx . 
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18. Prove that the two spheres 

 0442222
1 =−+−++= zyxzyxS  and  

 010210222
2 =+++++= zxzyxS  

 touch each other and find the point of contact. 

19. Prove that nn rnrrdiv )3()( += . Deduce that rrn  is 
solenoidal if and only if 3−=n . 

20. Verify stokes theorem for the vector function 
kxzjyiyf −+= 2  and S  is the upper half of the sphere 

2222 azyx =++  and 0≥z . 

—————— 
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DISTANCE EDUCATION 

B.Sc.(Mathematics) DEGREE EXAMINATION,  
DECEMBER 2024. 

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 the questions. 

1. Define bounded sequence. Give an example. 

2. Define oscillating sequence. Given an example. 

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

4. Define Cauchy sequence. 

5. Show that 0
!

lim =
∞→ n
xn

n
. 

6. Define limit point of a sequence. 

7. Discuss the convergence of the series whose nth term is 

23
5
n
n

+
+

. 

8. Show that the series n2
1Σ  converges. 

Sub. Code 
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9. Define absolute convergent of a series. 

10. Define conditionally convergent of a series. Give an 
example. 

SECTION B — (5 × 5 = 25 marks)  

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

11. (a) Show that the sequence ( )n)1(−  is not convergent. 

Or 

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

12. (a) Show that ( ) 1lim 1 =
∞→

n
n

n . 

Or 

 (b) If lan →)(  then prove that l
n

aaa n →





 +++ 21 . 

13. (a) Show that 0
1

2
1

1
1

lim =





 +++

∞→ nnn
 . 

 Or  

 (b) Prove that every bounded sequence has at least one 
real number as a limit point. 

14. (a) State and prove Cauchy’s general principle of 
convergence. 

Or 

 (b) Test the convergence of the series 

++++
642

1
642 xxx

 where x is any 

positive real number. 
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15. (a) Show that every absolute convergence series is 
convergent. 

Or 

 (b) Given ( ) sn =Σ 21 . Prove that s
4
3

5
1

3
1

1 22 =+++  . 

SECTION C — (3 × 10 = 30 marks)  

Answer any THREE questions. 

16. Show that the sequence 



















 +

n

n
1

1  converges. 

17. State and prove Cauchy’s second limit theorem. 

18. Prove that the series pn
1Σ  converges if 1>p  and 

diverges if 1≤p . 

19. State and prove Cauchy’s root test. 

20. If the series naΣ  and nbΣ  converges to the sums a and b 
respectively and if one of the series, say naΣ  is absolutely 
convergent, then prove that the Cauchy product ncΣ  
converges to the sum ab. 

—————— 
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DISTANCE EDUCATION 

COMMON FOR B.A./B.Sc./B.C.A. DEGREE EXAMINATION, 
DECEMBER 2024. 

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® K›¸ Á›PÎÀ Âøh¯ÎUP. 

1. I[SÖ¡Ö & ¡À SÔ¨¦ ÁøμP. 

2. BØÖ¨£øh ¡ÀPøÍ¨ £mi¯¼kP. 

3. ÁøμÄ PhõuÀ GßÓõÀ GßÚ? 

4. ©gøb¨£zx & ÂÍUP® u¸P. 

5. AP|õÞØÖ ¡¼ß Gs £S¨¦PÐUPõÚ vønPøÍU 
SÔ¨¤kP. 

6. ¦Ó|õÞØÖ¨ £õhÀPÎß Ai Áøμ¯øÓ ¯õx? 

7. ‘Áõ²øÓ ÁõÌzx’ GÚ¨ ÷£õØÓ¨£k® AÓ ¡À ¯õx? 

8. |õß©oUPiøP G¢¡À P¸zxUPøÍ Jzv¸UQßÓx? 

9. S¢uøÁ°ß Põu»ß ö£¯øμU SÔ¨¤kP. 

10. ‘_ÁkPÒ’ |õÁ¼ß Pøu©õ¢uºPÎÀ C¸ÁøμU TÖP. 

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) £õ\øÓ Aø©¨¦U SÔzx •Àø»¨£õmk 
ÂÁ›US©õØøÓ GÊxP. 

(AÀ»x) 

 (B) ‘SÔg]USU P¤»º’ Gß£õº P¸zøu¨ ¦»¨£kzxP. 

12. (A) |ØÔøn°¾ÒÍ ©o©o¯õÚ P¸zxUPøÍz 
öuõSzxøμUP. 

(AÀ»x) 

 (B) ÁøμÄ }mizu ÁÈz uø»©PÒ ÷uõÈUSa 
ö\õÀ¼¯x ¯õx? ÂÁ›UP. 

13. (A) |¨£\ø»¯õº £õi¯ BÚ¢u¨ø£²Ò xøÓ¯ø©¢u 
£õhø» ÂÍUSP. 

(AÀ»x) 

 (B) AP|õÞØÖ ¡À Aø©¨¤ß ]Ó¨¦PøÍ 
GkzxøμUP. 

14. (A) ÁõÌUøPz xøn|»® SÔzu ÁÒÐÁ›ß 
P¸zxUPøÍ¨ ¦»¨£kzxP. 

(AÀ»x) 

 (B) ¯õº ¯õ¸USz yUP® Áμõx? |õß©oUPiøP 
TÖ©õØøÓ GÊxP. 

15. (A)  Cμõ\μõ\÷\õÇß |õhPzvß Pøu©õ¢uºPøÍ¨ 
£mi¯¼kP. 

(AÀ»x) 

 (B) ‘_ÁkPÒ’ |õÁ¼À Á¸® μS£v £õzvμ C¯Àø£ 
ÂÁ›UP. 
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£Sv C — (3 × 10 = 30 ©v¨ö£sPÒ) 

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

16. £μnº £õhÀPÒ ÁÈ AÔ¯»õS® \[P Áμ»õØøÓz 
öuõSzxøμUP. 

17. ©gøb¨£zvÀ Ch®ö£ØÖÒÍ APUP¸zxUPøÍa 
_mi²øμUP. 

18. |¨£\ø» ÷\õÇß QÒÎÁÍÁøÚ¨ ¦PÊ©õØøÓ ÂÁ›UP. 

19. ÁÒÐÁº EøμUS® ‘AÔÄøhø©’ P¸zxUPøÍz 
öuõSzxøμUP. 

20. Cμõ\μõ\º÷\õÇß |õhPzvß PøuU÷Põ¨ø£U PmkøμUP. 

———————— 
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DISTANCE EDUCATION 

COMMON FOR B.A./B.Sc./B.C.A. DEGREE EXAMINATION, 
DECEMBER 2024. 

Third Semester 

PART - I –– HUMAN SKILL DEVELOPMENT - I 

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL the questions. 

1. Define ‘Self Esteem’. 

2. Define psychoanalysis. 

3. Give an example for ‘forced commitment’. 

4. Who is an extrovert? 

5. Is dress code important to develop our personality? 

6. Define "Time management". 

7. What is mental pollution? 

8. Define attitudes. 

9. What is materialistic life? 

10. How honesty is important in building relationship? 

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

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

11. (a) Discuss various methods to find the background 
reasons behind conflict. 

Or 

 (b) What are the general factors behind stress? 

12. (a) Explain "Look Before You Leap" concept in Anger 
management. 

Or 

 (b) How to overcome inner conflict in personal life? 

13. (a) Briefly explain the types of negotiations. 

Or 

 (b) Write short notes on interpersonal relationship. 

14. (a) Mention the basic qualities of a leader. 

Or 

 (b) Why is the contribution skill more important than 
knowledge? 

15. (a) Discuss business negotiation skill. 

Or 

 (b) Explain the power of advanced thinking. 

SECTION C — (3 × 10 = 30 marks)  

Answer any THREE questions. 

16. Assess the mind levels and its functions. 

17. Enumerate the major influential factors in developing 
personality. 
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18. Describe how will you over come stress. 

19. Describe leadership styles. 

20. Describe ‘coping with the change’ concept. 

—————— 
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DISTANCE EDUCATION 

COMMON FOR B.A./B.Sc./B.C.A. DEGREE EXAMINATION, 
DECEMBER 2024. 

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. What are Mathilde’s expectations to attend the party? 

2. What does the author talk about ‘false hopes’ in  
‘‘The Post Master’’? 

3. Why does Philip want to sell his revolver? 

4. Why did the old man give the silver idol to Jack? 

5. How has Gaultier been outwitted by Pierre? 

6. Who is the only character left alive in the play “A kind of 
Justice”? Why? 

7. Define abstract noun with example. 

8. Why is Agenda important? 

9. What are Minutes? 

10. Identify the adverb in the following sentence. 

 We should always speak the truth. 

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

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

11. (a) How does Swami get rid of his fear? 

Or 

 (b) Discuss the role of fate in the verger’s life. 

12. (a) Describe the attitude of Natalya towards Lomov. 

Or 

 (b) Comment on Mrs. Meldon’s opinion about war. 

13. (a) Comment on the theme of the play “Reunion”. 

Or 

 (b) Describe the incident that leads to Yassin’s 
transformation. 

14. (a) Compare and contrast the characters of Jean and 
Pierre. 

Or 

 (b) In what way does the lieutenant try to help the girl? 

15. (a) As a sports secretary of your college, draft a notice 
asking the students to give their names for 
participation in various events to be held on the 
Annual Sports Day. 

Or 

 (b) Describe your favourite hobby. 
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SECTION C — (3 × 10 = 30 marks)  

Answer any THREE questions. 

16. Trace the elements of humour in R.K. Narayan’s  
“A Hero”. 

17. Consider “The proposal” as a comedy. 

18. How do you prove that personal ambition leads to 
selfishness? 

19. How does the play “A kind of justice” gain a universal 
appeal? 

20. Do as directed 

 (a) Riya looks happier than Diya. (into positive) 

 (b) Shiva is one of the most intelligent students in the 
class. (into comparative) 

 (c) Gold is more precious than any other metal.  
(into superlative) 

 (d) No other poet is as great as Wordsworth.  
(into comparative) 

 (e) John is not so smart as James. (into comparative) 

—————— 
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DISTANCE EDUCATION 

B.Sc.(Mathematics) DEGREE EXAMINATION,  
DECEMBER 2024. 

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 the questions. 

1. Define degree of a differential equation. 

2. Solve 0sec)1(tan 2 =−+ ydyeydxe xx . 

3. Solve 0)43( 23 =+− yDD . 

4. Find the particular integral of xeyDD 32 2)12( =++ . 

5. Solve x
dx

yd 2
3

3

sin= . 

6. Verify the condition of integrability in the equation 
( ) ( ) ( ) 0=+++++ dzyxdyxzdxzy . 

7. Eliminate a and b from abyaxz ++= .                                      

8. Solve : 422 =+ qp . 

Sub. Code 
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9. Find the complete integral of 221 qpqypxz ++++= . 

10. Solve : 22qyp = . 

SECTION B — (5 × 5 = 25 marks)  

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

11. (a) Solve : )()()( 222 ydxxdyaydydxxyx −=++ . 

Or 

 (b) Solve : xyDD 4sin)65( 2 =++ . 

12. (a) Solve : 2
2

2
2 3 xy

dx
dyx

dx
ydx =−+ . 

Or 

 (b) Solve 0)3()2( 2322 =−−− dyyxxdxxyyx . 

13. (a) Solve 22 1 px += . 

Or 

 (b) Solve xxyD sin)4( 2 =+ . 

14. (a) Eliminate f and φ  from )()( ayxayxfz −++= φ . 

Or 

 (b) Find the integral surface of 0222 =++ zqypx  which 
passes through the hyperbola 1; =+= zyxxy . 

15. (a) Solve : zqypx −=−+− 3)2()1( . 

Or 

 (b) Solve 1224 =− pzqz . 
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SECTION C — (3 × 10 = 30 marks)  

Answer any THREE questions. 

16. Solve : 

 (a) 2apypx =−  

 (b) 0)(2 =−−+ xyxpyp . 

17. Solve : xeyDD x cos)42( 3 =+− . 

18. Solve : xey
dx
dyx

dx
ydx =++ 242

2
2 . 

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

20. Obtain the complete integral of 

 (a) 0232 =−+− zyqyypqxp  

 (b) 022 2 =+−− pqqxypxxz . 

—————— 
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DISTANCE EDUCATION 

B.Sc.(Mathematics) DEGREE EXAMINATION,  
DECEMBER 2024. 

Third Semester 

MECHANICS  

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL the questions. 

1. State the parallelogram law of forces. 

2. Define like and unlike force. 

3. Define couples. 

4. Define moment of a force. 

5. Define passive force. 

6. Write the necessary and sufficient conditions that a 
system of coplanar force acting on a rigid body may be in 
equilibrium. 

7. Define span and sag. 

8. Define projectile. 

9. Define simple harmonic motion. 

10. Define centre of the force. 

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

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

11. (a) The resultant of two forces P, Q acting at a certain 
angle is X and that of P, R acting at the same angle 
is also X. The resultant of Q, R again acting at the 
same angle is Y. Prove that 

222
2
1

2 )(
)(

YRQ
RQQRQRXP

−+
+=+= . 

Or 

 (b) ABC is a triangle G is its centroid and P is any point 
in the plane of the triangle. Show that the resultant 
of forces represented by ,,, PCPBPA  is PG3  and 
find position of P, if the three forces are in 
equilibrium. 

12. (a) Forces acting at a point are represented in 
magnitude and direction by DACDBCAB ,2,2,  and 

DB  where ABCD is a square. Show that the force 
are in equilibrium. 

Or 

 (b) Prove that if three parallel forces are in 
equilibrium, each is proportional to the distance 
between the other two. 

13. (a) Forces of magnitude 1, 2, 3, 4, 22  act respectively 
along the sides DACDBCAB ,,,  and the diagonal 
AC of the square ABCD . Show that their resultant 
is a couple and find its moment. 

Or 

 (b) Forces 3, 2, 4, 5 Kg wt. act respectively along the 
sides CDBCAB ,,  and DA  of a square. Find the 
magnitude of their resultant and the points where 
its line of action meets AB and AD. 
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14. (a) Find the range on the horizontal plane through the 
point of projection. 

Or 

 (b) 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. 

15. (a) A particle of map m gms. Moves on a smooth 
horizontal table and is connected by a string of 
length 1 cm. with a fixed point on the table : if the 
greatest weight that the string can support be that 
of a mass of M gms, find the greatest number of 
revolutions per second that the particle can make 
without breaking the string. 

Or 

 (b) If the displacement of a moving point at any time be 
given by an equation of the form 

wtbwtax sincos += , show that the motion is a 
simple harmonic motion. If 2,4,3 === wba  
determine the period, amplitude, maximum velocity 
and maximum acceleration of the motion. 

SECTION C — (3 × 10 = 30 marks)  

Answer any THREE questions. 

16. State and prove the Lami’s theorem. 

17. If any number of forces acting on a rigid body be 
represented in magnitude, direction and line of action by 
the sides of a polygon taken in order. Prove that they are 
equivalent to a couple whose moment is twice the area of 
the polygon. 
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18. A smooth circular table is surrounded by a smooth rim 
whose interior surface is vertical. Show that a ball 
projected along the table form a point A on the rim in a 
direction making an angle a with the radius through A 
will return to the point of projection after two impacts if 

( )

2

2/3

1
tan

ee
e

++
=α . 

19. A smooth sphere of mass 1m  impinges directly with 
velocity 1u  on another smooth sphere of mass 2m , moving 
in the same direction with velocity 2u ; if the coefficient of 
restitution is e, find their velocities after the impact. 

20. Derive the pedal equation of the central orbit. 

—————— 
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DISTANCE EDUCATION 

COMMON FOR B.A./B.Sc./B.C.A. DEGREE EXAMINATION, 
DECEMBER 2024. 

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® K›¸ Á›PÎÀ Âøh u¸P. 

1. ö\´²Ò EÖ¨¦PÒ GzuøÚ? AøÁ ¯õøÁ? 

2. RºzuøÚ GßÓõÀ GßÚ? 

3. SÔ±k GßÓõÀ GßÚ? 

4. Gmkz öuõøP°À ¦Ó ¡ÀPÒ GzuøÚ? AøÁ ¯õøÁ? 

5. ÁøμÄ GßÓõÀ GßÚ? 

6. Põg] GßÓõÀ GßÚ? 

7. AoPÐUS GÀ»õ® uõ¯õP ÂÍ[S® Ao Gx? 

8. ¤ßÁ¸{ø» GßÓõÀ GßÚ? 

9. ^ÁP ]¢uõ©o°ß B]›¯º ö£¯º ¯õx? 

10. £vöÚsRÌPnUQÀ AP ¡ÀPÒ GzuøÚ? H÷uÝ® 
CμsiøÚ TÖP. 

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

AøÚzx ÂÚõUPÐUS® J¸ £UP AÍÂÀ Âøh u¸P. 

11. (A) B]›¯¨£õ SÔzx GÊxP? 

(AÀ»x) 

 (B) £i©® & ÂÍUSP. 

12. (A) øP¯Ö{ø» & ÂÍUSP. 

(AÀ»x) 

 (B) Ehß ÷£õUS & ÂÍUSP. 

13. (A) uØSÔ¨÷£ØÓ Aoø¯a \õßÖhß ÂÍUSP. 

(AÀ»x) 

 (B) ¤Ôx ö©õÈuÀ Aoø¯a \õßÖhß ÂÍUSP. 

14. (A) £õg\õ¼ \£uzvÀ Ch® ö£Ö® \£u[PÒ SÔzx 
GÊxP. 

(AÀ»x) 

 (B) C÷¯_Âß £ßÛ¸ ^hºPÒ SÔzx GÊxP. 

15. (A)  ¦v¯ ¯õ¨¦ ÁiÁ[PÒ SÔzx GÊxP. 

(AÀ»x) 

 (B) P¼¨£õ SÔzx ÂÍUSP. 

£Sv C — (3 × 10 = 30 ©v¨ö£sPÒ) 

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

16. £õÁøPPÐÒ B]›¯¨£õ ö£Öªh® SÔzx PmkøμUP. 

17. öuõøh SÔzx PmkøμUP. 
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18. E¸ÁP Ao°ß ÁøPPøÍa \õßÖhß ÂÁ›. 

19. AÓzöuõk {ØÓÀ & ÂÁ›. 

20. ö©ÍÚ ©¯[P[PÎÀ ]Ø¤ TÖ® P¸zxUPøÍ ÂÁ›. 

———————— 
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DISTANCE EDUCATION 

COMMON FOR B.A./B.Sc./B.C.A. DEGREE EXAMINATION, 
DECEMBER 2024. 

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. Why is counseling important? 

2. Name the types of managerial skills. 

3. Write the difference between technical skill and human 
skill. 

4. What is presentation? 

5. How do you define organization skills? 

6. What makes a good leader? 

7. State the importance of understanding skills. 

8. Why is it important to understand individuals in an 
organization? 

9. How do you handle a problem at workplace? 

10. What is social responsibility? 

Sub. Code 
41B 
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SECTION B — (5 × 5 = 25 marks)  

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

11. (a) Explain the purpose of guidance and counselling. 

Or 

 (b) How can communication strengthen the human 
relationship? 

12. (a) Write notes on conceptual skills. 

Or 

 (b) What do you to improve your technical skills? 

13. (a) How do you grab the attention of the audience in a 
presentation? 

Or 

 (b) What are the essential multi-tasking skills? 

14. (a) Identify the major interactions between community 
and society? 

Or 

 (b) Explain the role of an individuals in an 
organization. 

15. (a) How do you handle a social problem? 

Or 

 (b) Examine the importance of cooperative learning 
skills. 
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SECTION C — (3 × 10 = 30 marks)  

Answer any THREE questions. 

16. Explain the importance and techniques of counselling. 

17. How do you plan and prepare for a presentation? 

18. Describe the different types of organization skills. 

19. Elaborate on understanding skills. 

20. List out the merits and demerits of social responsibilities. 

—————— 
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DISTANCE EDUCATION 

COMMON FOR B.A./B.Sc./B.C.A. DEGREE EXAMINATION, 
DECEMBER 2024. 

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. Write about the character of Lalajee in Jim Corbett’s 
story Lalajee. 

2. What is the central theme of Hemingway’s A Day’s Wait? 

3. Mention Eliza Doolittle’s transformation in Pygmalion by 
G.B. Shaw. 

4. How does R.K. Narayan portray childhood in Swami and 
Friends? 

5. What is the theme of redemption in The Winter’s Tale? 

6. Write the significance of fate in Romeo and Juliet. 

7. What were Nehru’s contributions to India’s 
independence, according to A.J. Toynbee? 

Sub. Code 
42/13742 
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8. What does grammar skills contribute to effective 
communication in academic writing? 

9. What lesson do the two old men learn in Tolstoy’s  
Two Old Men? 

10. What social issues does Shaw critique in Pygmalion? 

SECTION B — (5 × 5 = 25 marks)  

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

11. (a) Describe how Jim Corbett portrays the socio-
economic background of Lalajee in Lalajee. 

Or 

 (b) Explore the significance of the relationship between 
father and son in Hemingway’s A Day’s wait. 

12. (a) Describe the significance of class distinctions in 
G.B. Shaw’s Pygmalion. 

Or 

 (b) Explore the theme of colonialism and identity in 
R.K. Narayan’s Swami and Friends. 

13. (a) Describe the concept of mercy versus justice in  
The Merchant of Venice. 

Or 

 (b) Explore the role of free will in Shakespeare’s  
Romeo and Juliet. 

14. (a) Analyze Jawaharlal Nehru’s vision for modern 
India as portrayed by A.J. Toynbee. 

Or 

 (b) Delineate Martin Luther King Jr.’s vision for racial 
equality as described by R.N. Roy. 
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15. (a) What does Tolstoy suggest about human resilience 
and faith in Two Old Men? 

Or 

 (b) Analyse the role of education and its transformative 
power in Swami and Friends. 

SECTION C — (3 × 10 = 30 marks)  

Answer any THREE questions. 

16. Examine the moral lesson conveyed in Tolstoy’s Little 
Girls Wiser Than Men. 

17. What does Shaw suggest about gender roles through the 
characters of Eliza and Higgins in Pygmalion? 

18. Analyze the roles of secondary characters such as 
Mercutio, Tybalt, and the Nurse in Romeo and Juliet. 

19. Examine how Martin Luther King Jr.’s Christian beliefs 
influenced his approach to civil rights activism as 
portrayed by R.N. Roy. 

20. What does the Winter’s tale suggest about forgiveness 
and reconciliation? 

—————— 
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DISTANCE EDUCATION 

B.Sc.(Mathematics) DEGREE EXAMINATION,  
DECEMBER 2024. 

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 countably infinite set. Give an example. 

2. Define metric space. 

3. Show that ),( γaB  is a bounded set. 

4. Define continuous function. 

5. Define homoeomorphism. 

6. Show that →]1,0[:f  defined by 2)( xxf =  is 
uniformly continuous on [0, 1]. 

7. Define monotonic function. 

8. Define contraction mapping. 

9. Show that {0, 1} is not a connected subset of  with 
discrete metric.  

10. Show that  with usual metric is not compact. 

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 (0, 1] is uncountable. 

Or 

 (b) Determine whether ),( yxd  defined on  by 
2)(),( yxyxd −=  is a metric or not. 

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

Or 

 (b) Let ),( dM  be a metric space. Let MBA ⊆, . Prove 

that BABA ∪=∪ . 

13. (a) Prove that f is continuous if and only if inverse 
image of every open set is open. 

Or 

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

14. (a) Let →],[: baf  be a continuous function. Prove 
that f is integrable. 

Or 

 (b) Let f and g be integrable on ],[ ba . If )()( xgxf ≤  for 

all ],[ bax ∈ , then prove that  ≤
b

a

b

a

dxgdxf . 

15. (a) State and prove that intermediate value theorem. 

Or 

 (b) Prove that the continuous image of a compact 
metric space is compact. 
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SECTION C — (3 × 10 = 30 marks)  

Answer any THREE questions. 

16. State and prove Holder’s inequality. 

17. Let ),( dM  be a metric space. Define 
),(1

),(
),(

yxd
yxdyx

+
=δ . 

Prove that d and δ  are equivalent metrics on M. 

18. State and prove Taylor’s theorem. 

19. State and prove that first mean value theorem. 

20. Prove that a metric space M is compact if and only if any 
family of closed sets with finite intersection property has 
non-empty intersection. 

  

—————— 



  

D–6171      

DISTANCE EDUCATION 

B.Sc.(Mathematics) DEGREE EXAMINATION,  
DECEMBER 2024. 

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. Define arithmetic mean. 

2. Define median of a frequency distribution. 

3. Define percentile. 

4. Find the value of c for the probability density function 

,...2,1;
3
1

)( =



= xcxf

x

 

5. Show that Δ+= 1E . 

6. Find the first order difference for the function xe , by 
taking 1=h . 

7. Define attributes. 

8. Check whether the attributes A and B are independent 
given that 150,12)(,60)(,30)( ==== NABBA . 

Sub. Code 
11344 



D–6171 
  2

9. Define ideal index number. 

10. Explain cylindrical variation. 

SECTION B — (5 × 5 = 25 marks)  

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

11. (a) Prove that the algebraic sum of the deviation of a 
set of n values from their arithmetic means is zero. 

Or 

 (b) Find the median and quartile marks of 10 students 
in statistics test whose marks are given as 

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

12. (a) Given 79)10(;9;99 2 =−Σ==Σ ii xnx . Find 2
ixΣ . 

Hence find 2σ . 

Or 

 (b) Prove that 222 dS −=σ  where Axd −= . 

13. (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 the correlation coefficient is independent 
of the change of origin and scale. 

14. (a) Find xn sinΔ  taking 1=h . 

Or 

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

79U . 



D–6171 
  3

15. (a) From the following data, construct the aggregate 
index number for 1991 taking 1990 as the base : 

Commodities Price in  
1990 Rs. 

Price in 
1991 Rs.

A 50 70 

B 40 60 

C 80 90 

D 110 120 

E 20 20 

Or 

 (b) From the fixed base index numbers given below 
prepare a chain base index numbers. 

Year 1975 1976 1977 1978 1979 1980

Fixed base  
index number 

90 105 102 98 120 125 

SECTION C — (3 × 10 = 30 marks)  

Answer any THREE questions. 

16. The following table gives the monthly wages of workers 
in a factory. Computer (a) standard deviation (b) quartile 
deviation and (c) coefficient of variation. 

Monthly wages No. of workers Monthly wages No. of workers

125-175 2 375-425 4 

175-225 22 425-475 6 

225-275 19 475-525 1 

275-325 14 525-575 1 

325-375 3 Total 72 
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17. Fit a second degree parabola to the following data taking 
x as the independent variable. 

x 1 2 3 4 5 6 7 8 9

y 2 6 7 8 10 11 11 10 9

18. Ten students obtained the following percentage of marks 
in the college internal test )(x  and in the final university 
examination )(y . Find the correlation coefficient between 
the marks of the two tests. 

x 51 63 63 49 50 60 65 63 46 50

y 49 72 75 50 48 60 70 48 60 56

19. Population was recorded as follows in a village. 

Years 1941 1951 1961 1971 1981 1991

Population 2500 2800 3200 3700 4350 5225

 Estimate the population for the year 1945. 

20. Construct, with the help of data given below, Fisher’s 
index number and show that it satisfies both factor 
reversal test and time reversal test. 

Commodity A B C D 

Base year price in rupees 5 6 4 3 

Base year quantity in quintals 50 40 120 30

Current year price in rupees 7 8 5 4 

Current year quantity in quintals 60 50 110 35

—————— 
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DISTANCE EDUCATION 

B.Sc.(Mathematics) DEGREE EXAMINATION,  
DECEMBER 2024. 

Fifth Semester 

MODERN ALGEBRA  

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL the questions. 

1. Define power set of a set. Give an example. 

2. Define equivalence relation. Give an example. 

3. Show that in a group G, xx =2  if and only if ex = . 

4. Define normal subgroup. Give an example. 

5. Show that ),2(),( +≅+ ZZ . 

6. Show that ),,( .+Zn  is a ring. 

7. Define field. Give an example. 

8. Define ideal of a ring R. 

9. Show that R is not a vector space over C . 

10. Define inner product space. 

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

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

11. (a) For any three sets BA,  and C , prove that 

)()()( CABACBA ∪∩∪=∩∪ . 

Or 

 (b) If CBA ,,  are any three finite sets, then prove that 

ACCBBACBACBA ∩−∩−∩−++=∪∪    

      CBA ∩∩+ . 

12. (a) Let G be a group in which mmm baab =)(  for three 

consecutive integers and for all Gba ∈, . Prove that 

G is abelian. 

Or 

 (b) Let H he a subgroup of G. Then prove that any two 
left cosets of H are either identical or disjoint. 

13. (a) Prove that the intersection of two normal subgroups 
of a group G is a normal subgroup of G. 

Or 

 (b) Prove that any unit in a ring R cannot be a zero-
divisor. 

14. (a) Prove that any field F is an integral domain. 

Or 

 (b) Prove that any Euclidean domain R is a principal 
ideal domain. 
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15. (a) Let WVT →:  be a linear transformation. Prove 
that { }VvVTVT ∈= /)()(  is a subspace of W. 

Or 

 (b) Let V be a finite dimensional inner product space 
and let W  be a subspace of V. Prove that 

WW =⊥⊥ )( . 

SECTION C — (3 × 10 = 30 marks)  

Answer any THREE questions. 

16. Prove that any permutation can be expressed as a 
product of disjoint cycles. 

17. State and prove Euler’s theorem. 

18. State and prove Cayley’s theorem. 

19. State and prove the fundamental theorem of 
homomorphism on rings. 

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

)dim(dimdim)dim( BABABA ∩−+=+ . 

—————— 
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DISTANCE EDUCATION 

B.Sc.(Mathematics) DEGREE EXAMINATION,  
DECEMBER 2024. 

Fifth Semester 

OPERATIONS RESEARCH  

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL the questions. 

1. Define an optimum value. 

2. What are the situations, where operations research 
techniques will be applicable? 

3. Define primal variables. 

4. Define dual constraints. 

5. What is meant by cycling? 

6. Define feasible solution. 

7. What is meant by balanced transportation problem? 

8. Discuss about traveling salesman problem. 

9. Define saddle point. 

10. Define network. 

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

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

11. (a) Use simplex method to solve the LPP : 

  Maximize 21 2030 xxz +=  subject to 

  

.0,

75

60

800810

21

2

1

21

≥
≤
≤

≤+

xx
x
x

xx

 

Or 

 (b) Solve graphically the LPP 

  Maximize 21 1015 xxz +=  subject to  

  0.;40;60;36064 212121 ≥≤≤≤+ xxxxxx . 

12. (a) Use simplex method to find the inverse of the 

matrix 







=

23
12

A . 

Or 

 (b) Form the dual of the following primal LPP 

  Maximize 321 25104 xxxz ++=  subject to 

     

.0,,

30894

25842

321

321

321

≥
≤++
≤++

xxx
xxx
xxx
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13. (a) Write down the dual of the following LPP and solve 

it. Hence write down the optimum solution of the 

primal if exists. 

  Maximize 21 23 xxz +=  subject to 

    

0

3

1

21

21

21

≥+
≤+
≤−

xx
xx
xx

.  

Or 

 (b) Using dual simplex method to solve the LPP 

  Maximize 21 xxz −−=  subject to 

     

.0,

1

22

21

21

21

≥
≥−−
≥+

xx
xx
xx

 

14. (a) Prove that the optimal solution to the assignment 

problem remains the same if a constant is added or 

subtracted to any row or column of the cost matrix. 

Or 
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 (b) Given the cost matrix for traveling the cities 
DCBA ,,,  by a traveling salesman. 

 A B C D 

A ∞  46 16 40

B 41 ∞  50 40

C 82 32 ∞  60

D 40 40 36 ∞

  Find the assignment schedule of the traveling 
salesman so as to minimize the traveling cost. 

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

  Player B 

  B1 B2 B3

 A1 1 3 1 

Player A A2 0 –4 –3

 A3 1 5 –1

Or 

 (b) A and B play game in which each has three coins, a 
5 p; a 10 p and a 20 p. Each select a coin without the 
knowledge of the other’s choice. If sum of the choice. 
If sum of the coins is an odd amount, A wins B’s 
coin, if the sum is even, B wins A’s coin. Find the 
best strategy for each player and the value of the 
game. 

SECTION C — (3 × 10 = 30 marks)  

Answer any THREE questions. 

16. Solve the problems using Simplex method. 

 Maximize 21 96 xxz +=  subject to 

 .0,,6026;445;2422 21212121 ≥≤+≤+≤+ xxxxxxxx  
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17. Using Big-M method, solve the following LPP 

 Minimize 214 xxz +=  subject to 

 33 21 =+ xx …………(1) 

 634 21 ≥+ xx ………..(2) 

 42 21 ≤+ xx …………(3) 

 .0, 21 ≥xx  

18. Solve the following TP. 

 C D E Availability

A 3 7 3 6 

B 2 3 9 8 

Requirement 4 7 3            14 

14 

19. Solve the assignment problem  

 A B C D

a 3 6 2 6 

b 7 1 4 4 

c 3 8 5 8 

d 6 4 3 7 

e 5 2 4 3 

f 5 7 6 2 
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20. Construct the network diagram comprising activities 

QCB ,....,  and N such that the following constraints are 

satisfied : ;;,;,;,;, MLIHLHGELGCFEB <<<<<  

QPPJIJHNMH <<<< ;,;;, . The notation YX <  

means that activity X must be finished before Y can 

begin. 

—————— 
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DISTANCE EDUCATION 

B.Sc.(Mathematics) DEGREE EXAMINATION,  
DECEMBER 2024. 

Fifth Semester 

NUMERICAL ANALYSIS  

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL the questions. 

1. What is the order of convergence of Newton – Raphson 
method? 

2. Find )2(cos xΔ . 

3. Show that 1−=Δ E . 

4. State the Newton’s backward difference interpolation 
formula. 

5. Write Bessel’s formula. 

6. Solve : 044 12 =+− ++ xxx yyy . 

7. Define Weddle’s rule. 

8. What are the merits and demerits of Taylor’s method? 

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

10. Give the formula for Milne’s predictor corrector method. 

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

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

11. (a) Find a real root of the equation 0123 =−+ xx  by 
iteration method. 

Or 

 (b) Find the root of xx =sin2  by Newton’s – Raphson 
method. 

12. (a) Solve the using Gauss – Jordan method : 

  
.75
13102

1210

=++
=++

=++

zyx
zyx

zyx
 

Or 

 (b) Prove that : 

  (i) 
Δ
∇−

∇
Δ=∇+Δ  

  (ii) )(sin)1log()1log( 1 μδhhD −=∇−−=Δ+= . 

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

x 2 3 5 8 13 

y 24 32 84 108 208

Or 

 (b) Find the Newton’s forward interpolation polynomial 
from its following table : 

x 4 6 8 10

f(x) 1 3 8 16
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14. (a) Evaluate  +

10

0
21 x

dx
 using Simpson’s 1/3rd rule. 

Or 

 (b) Solve nn yy =+1 . 

15. (a) Using Taylor’s method, find )1.0(y  from 

12 =+ xy
dx
dy

, 0)0( =y . 

Or 

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

SECTION C — (3 × 10 = 30 marks)  

Answer any THREE questions. 

16. Find the root of 03 =−xxe  by Regula Falsi method 
correct to three decimal places. 

17. Find the inverse of the matrix 















=

941
323

112

A  using 

Gaussian method. 

18. Using Bessel’s formula find )25(f  given 2854)20( =f , 
3544)28(,3162)24( == ff  and 3992)32( =f . 

19. Solve 0,296 1012 ===++ ++ yyyyy n
nnn . 

20. By applying the fourth order Runge – Kutta method find 
)2.0(y  from 2)0(,' =−= yxyy  taking 1.0=h . 

—————— 
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DISTANCE EDUCATION 
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DECEMBER 2024. 
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TRANSFORM TECHNIQUES  
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Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL the questions. 

1. Show that 
as

eL at

+
=− 1

)( . 

2. Find ].[ atetL − . 

3. Find 





++
−

522
1

ss
sL . 

4. Find 0a  of the Fourier series expansion of kxf =)(  in 
)2,0( π . 

5. If )(xf  is an even function then prove that 

 =
−

aa

a

dxxfdxxf
0

)(2)( . 

6. Prove that )]([)]([)]()([ xbFxfaFxbxafF φφ +=+ . 

Sub. Code 
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7. Prove that ( )asF
a

axfF cc
1

)]([ = . 

8. If 11,1)( ≤≤−= xxf , find the Fourier cosine transform. 

9. Define z-transform. 

10. Find the inverse z-transform of 
az
z
−

. 

SECTION B — (5 × 5 = 25 marks)  

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

11. (a) Prove that 1

)1(
][ +

+Γ= n
n

s
ntL , if 0>s  and 1−>n . 

Or 

 (b) Find ]cos[cosh atatL . 

12. (a) Find 







+++

−

)22)(1(
1
2

1

sss
L . 

Or 

 (b) Solve 034,123 =++=++ y
dt
dy

dt
dxx

dt
dy

dt
dx

 where 

0)0(,0)0( == yx . 

13. (a) Obtain the Fourier series expansion to represent 
the functions xexf −=)(  in ππ <<− x . 

Or 

 (b) Find the half range cosine series for 2)( xxf =  in 
π<< x0 . 
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14. (a) Find the Fourier sine transform of the function 
axxexf −=)( . 

Or 

 (b) State and prove Parserval’s identity in Fourier 
transform. 

15. (a) Prove that ( ) 2)( az
azkaZ k

−
= . 

Or 

 (b) Find { })1( −nnZ . 

SECTION C — (3 × 10 = 30 marks)  

Answer any THREE questions. 

16. State and prove initial and final value theorem on 
Laplace transform. 

17. Solve 0';sin3'2" ===−+ yytyyy  when 0=t . 

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

19. Find the Fourier transform of 






>
<

=
1,0
1,cos

)(
xif
xifax

xf . 

20. Solve nuuu nnn =++ ++ 12 2 , with 010 == uu , by using z-
transform. 

—————— 
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B.Sc.(Mathematics) DEGREE EXAMINATION,  
DECEMBER 2024. 

Sixth Semester 

DISCRETE MATHEMATICS  

(CBCS 2018 – 2019 Academic Year Onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL the questions. 

1. Find the conjunction of two statements P and Q.  

2. Define tautology. 

3. Define conjuctive normal form. 

4. Define equivalence relation. Give an example. 

5. Define lattice homomorphism. 

6. Define hamming distance. Give an example. 

7. Define bipartile graph. Give an example. 

8. What is meant by chromatic number of a graph? 

9. Define acyclic graph and a tree. 

10. Define connectivity of a graph. 

Sub. Code 
11361 
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SECTION B — (5 × 5 = 25 marks)  

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

11. (a) Construct the truth table for  

  ( ) ))(()( RQPRQP ∨→→→∧ . 

Or 

 (b) Show the following equivalence 

  QRPQRQP →∨⇔→∧→ )()()( . 

12. (a) Obtain disjunctive normal forms of 
 )( QP ∨           )( QP ∧ . 

Or 

 (b) Show that ( ) )()()()()( sMsHxMxHx ∧→ . 

13. (a) Show that )( QP ∧  follows from QP ∧ . 

Or 

 (b) Let ),( ≤L  be a lattice. For any Lba ∈, , prove that 
ababa =∧⇔≤ . 

14. (a) Write the incidence matrix of the graph. 

   

Or 

 (b) Show that 1−=− pp KvK  for any vector v  of pK . 
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15. (a) Show that every tree with exactly two vertices of 
degree 1 is a path. 

Or 

 (b) Prove that a graph is a tree if and only if it is 
minimally connected. 

SECTION C — (3 × 10 = 30 marks)  

Answer any THREE questions. 

16. Construct the truth tale for 
( ) )()()( RPRQQP →→→∧→ . 

17. Obtain the principal conjunctive normal form of 
))(()(( RQPRQP ∧→∧∧→ . 

18. Show that in a complemented distributive lattice, the 
following are equivalent : 

 (a) ba ≤  

 (b) 0' =∧ ba  

 (c) 1' =∨ ba  

 (d) '' ab ≤ . 

19. For any graph G, the chromatic number 
)'(max1)( GG δ+≤⊂ , where the maximum is taken over 

all induced subgraphs 'G  of G . 

20. If G is a graph with 3≥p  vertices and 2/p≥δ  then 
prove that G is Hamiltonian. 

—————— 
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Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL the questions. 

1. Define indexed set. 

2. Define characteristic function. 

3. Define the range of a crisp binary relation. 

4. Define equivalence relation. 

5. Define −α cut of a fuzzy set. 

6. Given n-ary relation, how many different projections of 
the relation can be taken? 

7. Define Hamming fuzziness. 

8. State the principle of minimum cross-entropy. 

9. Define a principle of indifference. 

10. Define R-norm entropy. 

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 every fuzzy complement has at most one 
equilibrium. 

Or 

 (b) Prove that ),min(),( babai =  is the only continuous 
and idempotent fuzzy set intersection. 

12. (a) Prove that for all ),(),(],1,0[, max baubauba ≤∈ . 

Or 

 (b) Prove that the surgeon complements are monotonic 
non increasing for all ),1( ∞−∈λ . 

13. (a) Solve the following fuzzy relation equation 

[ ]2.4.5.5.

8.02.0

6.5.4.2.
01.6.4.
2.07.5.

=



















P . 

Or 

 (b) Prove that every possibility measure π  on )(XP  
can be uniquely determined by a possibility 
distribution function ]1,0[: →Xr  via the formula 

)(max)( xrA
Ax∈

=π  for each )(XPA∈ . 

14. (a) Prove that the conditional entropy )()/( XHYXH ≤ . 

Or 

 (b) Explain the two conditional entropies defined in 
terms of weighted averages and a joint entropy 
defined in terms of joint probability distribution on 

YX × . 
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15. (a) Prove that the −V uncertainty is subadditive. 

Or 

 (b) Show that the measures of fuzziness defined by both 
equations 

∈

−+−=
Xx

AAA xxxAf )](1[)(log)(()( 2 μμμ  

)])(1[log2 xAμ−  and 
∈

−−=
Xx

AAc xcxxAf )(()()( μμ  

express fuzziness in bits. 

SECTION C — (3 × 10 = 30 marks)  

Answer any THREE questions. 

16. Prove that the fuzzy set operations of union, intersection 
and continuous complement that satisfy the law of 
excluded middle and the law of contradiction are not 
idempotent or distributive. 

17. Prove that the max-min composition and min join are 
associative operations on binary fuzzy relations. 

18. (a) Prove that for all ),max(),(],1,0[, babauba ≥∈ . 

 (b) Prove that  for all ),(),(],1,0[, min baibaiba ≥∈ . 

19. Prove that the joint entropy )()(),( YHXHYXH +≤ . 

20. Consider the subsets CBCABA ∩∩∩ ,,  and 
CBA ∩∩  of the universal set X.  

Estimate )(),( CAmBAm ∩∩ , )( CBm ∩ , )( CBAm ∩∩  
and )(Xm  from 2.)()( =∩∩+∩ CBAmBAm , 

5.0)()( =∩∩+∩ CBAmCAm and 
1.)()( =∩∩+∩ CBAmCBm . 

—————— 
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Time : Three hours Maximum : 75 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL the questions. 

1. Find one value of arg z when iz = . 

2. Show that the function zzf Re)( =  is nowhere 
differentiable. 

3. Define harmonic function. 

4. Write the general form of Fibonacci numbers. 

5. Find the invariant point of 3+= zw . 

6. Define bilinear transformation. 

7. Define essential singularity. 

8. Find the pole of 
z
ezf
z

=)( . 

9. Find the residue of zcot  at 0=z . 

10. State the fundamental theorem of algebra. 

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

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

11. (a) Find the radius of convergence of the series 
∞

=1
2

n

n

n
z

. 

Or 

 (b) Find the analytic function ivuzf +=)(  if 
23 3xyxu −= . 

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

Or 

 (b) Find the bilinear transformation which maps 
∞−= ,1,1z  to iiw ,1,−−=  respectively. 

13. (a) Prove that the transformation given by 
0=+−− azbbwwza  maps unit circle 1=z  onto 

the unit circle 1=w  if ab ≠ . 

Or 

 (b) Prove that  ≤
b

a

b

a

dttfdttf )()( . 

14. (a) Evaluate using Cauchy’s integral formula 

 −
+

c

dz
z
z

i 3
5

2
1 2

π
 where c  is 4=z . 

Or 

 (b) State and prove Morera’s theorem. 
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15. (a) State and prove argument theorem. 

Or 

 (b) Using residue theorem evaluate  −
+

c

dz
z
z

1
42

2

2

 where 

c  is 2=z . 

SECTION C — (3 × 10 = 30 marks)  

Answer any THREE questions. 

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

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

xy
xvu

2cos2cosh
2sin
−

=+ . 

18. Prove that any bilinear transformation which maps the 
unit circle 1=z  onto the unit circle 1=w  can be written 

in the form 





−
−=

1z
zew i

α
αλ  where λ  is real. Further show 

that this transformation maps the circular disc 1≤z  

onto the circular disc 1≤w  if and only if 1<∞ . 

19. Let )(zf  be a function which is analytic inside and on a 
simple closed curve C. Let 0z  be any point in the interior 

of C . Then prove that )(2
)(

0
0

zfidz
zz
zf

C

π=
− . 

20. Using contour integration evaluate  +

π

θ
θ2

0
cos2
d

. 

—————— 
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SECTION A — (10 × 2 = 20 marks) 

Answer ALL the questions. 

1. What is the coefficient of 42yx  in 6)( yx + ? 

2. Define generating function. 

3. Find the sequence corresponding to the generating 
function 3)3( x+ . 

4. How many permutations are there in the set },,,{ utsr ? 

5. Define the exponential generating function. 

6. Define the conjugate ordering. 

7. Define Euler function. 

8. Define chromatic polynomial of a graph G. 

9. Define cycle permutation. 

10. Let A and B be polynomials in the indeterminates 
,...., 21 ss  Then, what is meant by plethysm of A by B? 

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 the number of surjections of the n-set 
into m-set A is m

nSm! . 

Or 

 (b) In how many ways can 5 men and 5 women be 
seated in a round table if no two women may be 
seated side by side? 

12. (a) Let n be a positive integer. Prove that the ordinary 
enumerator for the partitions of n into unequal 
parts is )1()1()1( 32 ttt −−−  

Or 

 (b) Prove that  
∈









=

DR

D

r
rWW

φ

φ )()( . 

13. (a) Find the coefficient of 5x  in 92 )( cxbxa ++ . 

Or 

 (b) For 1,, ≥pnm  with ppm ≥+ , prove that 


=









−








=







 + n

k kn
p

k
m

n
pm

0

. 

14. (a) In how many ways can 5 married couples be seated 
at a circular table (with labeled seats) such that 
men and women alternate, but no husband sits next 
to his wife? 

Or 

 (b) Define G – equivalents function and prove that 
−G equivalence is an equivalence relation on the set 
DR  of all functions from D to R.  



D–6179 
  3

15. (a) How many ways are there to arrange 3≥n  
differently coloured in a necklace? 

Or 

 (b) Fine the number of different octahedral molecules of 
the type MABCDEF, where M is the metal atom at 
the center. 

SECTION C — (3 × 10 = 30 marks)  

Answer any THREE questions. 

16. If KDDD ,....,, 21  form a partition of D, and S, is the set 

/{ DRS ∈= φ  for each == )(,...,,2,1 Dki φ  constant for all 

}iDd∈  then prove that  ∏
∈ = ∈

=
S

K

i Rr

DirWW
φ

φ
1

)()( . 

17. Prove that λμφ  is the number of metrices of non-negative 

integers with column totals ,...,, 21 λλ  and row totals 
,..., 21 μμ  Also show that the matrix φ  is symmetric. 

18. State and prove multinomial theorem. 

19. How many non-equivalent ways are there to colour the 
corners of a square with the colours red, white and blue? 

20. State and prove Burnside’s theorem. 

—————— 


