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B.Sc. DEGREE EXAMINATION, APRIL 2025 

Fifth Semester 

Mathematics 

REAL ANALYSIS 

(CBCS – 2022 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define metric and give one example. 

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

2. State Holder’s Inequality. 

 ÷íõÀhº \©Ûßø©ø¯ TÖP. 

3. Define limit point. 

 GÀø»¨ ¦ÒÎø¯ Áøμ¯Ö. 

4. Define dense set and give an example. 

 Ahºzv¯õÚ Pnzøu Áøμ¯Özx J¸ GkzxUPõmk 
öPõk. 

5. Define dense set. 

 AhºzvPn® Áøμ¯Ö. 
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6. When the metric space M is complete? 

 G¨÷£õx ö©º›UöÁÎ M&I •Êø©¯õÚx Gß÷£õ®? 

7. Define a connected space. 
 J¸ Cøn¢u öÁÎø¯ Áøμ¯Ö. 

8. Give an example of a disconnected space. 
 Cøn¨£ØÓ öÁÎUS J¸ GkzxUPõmk öPõk. 

9. Is (0, 1) is R, a compact interval? 

 ( )1,0  GÝ® CøhöÁÎ R&CÀ Pa]u©õÚuõ? 

10. Define sequentially compacts. 
 öuõhº Pa]u©õÚøu Áøμ¯Ö. 

 Part B  (5 × 5 = 25) 

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

11. (a) Prove that N × N is countable. 

  N × N GsohzuUPx GÚ {ÖÄP. 

Or 

 (b) Prove that a subset of a countable set is countable. 
  J¸ GsohzuUP Pnzvß EmPn•® 

GsohzuUPx GÚ {ÖÄP. 

12. (a) Prove that ( )ADAA ∪= . 

  ( )ADAA ∪=  GÚ {ÖÄP. 

Or 

 (b) Prove that in any metric space (M, d) each open ball 
is an open set. 

  ö©m›UöÁÎ (M, d)&°À G¢u J¸ vÓ¢u £¢x® 
vÓ¢u Pn® BS® GÚ {ÖÄP. 
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13. (a) Prove that f + g is continuous if f and g are 
continuous. 

  F  ©ØÖ® g  öuõhºa]¯õÚx GÛÀ gF +  ²® 

öuõhºa]¯õÚx GÚ {ÖÄP. 

Or 

 (b) Show that the identity function is continuous. 

  \©Ûa\õº¦ öuõhºa]¯õÚx GÚUPõmk. 

14. (a) If A  is a connected subset of the metric space M , 

show that A  is connected. 

  A  Gß£x M  GßÓ ö©m›ß öÁÎ°ß J¸ 

Cøn¢u EmPn® GÛÀ A  ® Cøn¢ux GÚ 
{ÖÄP. 

Or 

 (b) State and prove Intermediate value theorem. 

  Cøh{ø» ©v¨¦ ÷uØÓzøu TÔ {ÖÄP. 

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

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

Or 

 (b) Prove that any compact subset of A  of a metric 
space M  is bounded. 

  ö©m›UöÁÎ M  À EÒÍ G¢u J¸ AhUP©õÚ Pn®  

  A &²® Áμ®¦øh¯x GÚ {ÖÄP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Prove that (0,1) is uncountable. 

 ( )1,0  GsohzuUPx AÀ» GÚ PõmkP. 

17. Prove that in any metric space every closed ball is a 

closed set. 

 J¸ ö©m›UöÁÎ°À G¢u J¸ ‰i¯ £¢x® ‰i¯ Pn® 

BS® GÚ {ÖÄP. 

18. Prove that F-g and F.g are continuous if F ang g are 

continuous. 

 F ©ØÖ® g öuõhºa] GÛÀ F-g ©ØÖ® F.g öuõhºa]¯õÚx 

GÚ {ÖÄP. 

19. Prove that a subspace of R is connected if and only if it is 

an interval. 

 R&ß J¸ EÒöÁÎ öuõhº¦ÒÍuõ´ C¸¨£uØS 

÷uøÁ¯õÚx® ©ØÖ® ÷£õx©õÚx©õÚ {£¢uøÚ Ax 

J¸ CøhöÁÎ Gß£÷u GÚ {ÖÄP. 

20. Show that a continuous function defined on a compact 

space is uniformly continuous. 

 J¸ Pa]u©õÚ öÁÎ°ß «x Áøμ¯ÖUP¨£mh J¸ 

öuõhºa]¯õÚ \õº¦, ^μõÚ öuõhºa] GÚ {ÖÄP. 

———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2025 

Fifth Semester 

Mathematics 

GRAPH THEORY 

(CBCS – 2022 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define degree of a vertex. 

 •øÚ°ß £iø¯ Áøμ¯Ö. 

2. Define independent set. 

 \õº¤»õ Pn® Áøμ¯Ö. 

3. Define walk 

 |øhø¯ Áøμ¯Ö. 

4. Define line connectivity. 

 ÷Põmkz öuõhºø£ Áøμ¯Ö. 

5. Define : Eccentricity and central point. 

 Áøμ¯Ö: ø©¯U÷Põmh® ©ØÖ® ø©¯¨¦ÒÎ. 
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6. Define : matching and perfect matching. 

 Áøμ¯Ö: ö£õ¸zuÀ ©ØÖ® ö\ÆÂ¯ ö£õ¸zuÀ. 

7. What do you mean by planar and non-planar graph. 

 \©uÍ ©ØÖ® \©uÍ©ØÓ Áøμ¦ £ØÔ } AÔÁx ¯õx? 

8. Give two examples of non-planar graphs. 

 \©uÍ©ØÓ Áøμ¦PÐUS C¸ GkzxUPõmkPÒ öPõk. 

9. What do you mean by tournament and score? 

 ÷£õmi ©ØÖ® ©v¨ö£s £ØÔ } AÔÁx ¯õx? 

10. Define: Elementary homomorphism. 

 Áøμ¯Ö: öuõhUP {ø» ö\¯ö»õ¨¦ø©. 

 Part B  (5 × 5 = 25) 

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

11. (a) Show that in any group of two or more people, there 

are always two with exactly the same number of 

friends inside the group. 

  Cμsk AÀ»x AuØS ÷©Ø£m÷hõøμU öPõsh 

G¢u J¸ SÊÂ¾® G¨ö£õÊx® C¸Á¸US J÷μ 

GsoUøP°»õÚ |s£ºPÒ SÊÂÀ C¸¨£õºPÒ 

GÚU PõmkP. 

Or 

 (b) Prove: p=+ βα . 

  {ÖÄP: p=+ βα . 



S–6871 

  

   3

12. (a) Show that a graph G  with p  points and 
2

1−≥ pδ   

is connected. 

  p  ¦ÒÎPÒ ö£ØÖ® 
2

1−≥ pδ  GÚÄ® EÒÍ J¸ 

Áøμ¦ G  Cøn¢ux GÚ {ÖÄP.  

Or 

 (b) Prove that if G  is a graph in which the degree  

of every vertex is at least 2 then G  contains a cycle. 

  J¸ Áøμ¦ G &À JÆöÁõ¸ •øÚ°ß £i²® 

SøÓ¢ux 2 GÛÀ G  J¸ _ØøÓ¨ ö£ØÔ¸US®  

GÚ {¹¤. 

13. (a) Find the number of perfect matching in the 

complete Graph nk2 . 

  •Ê Áøμ¦ nk2  ß ö\ÆÂ¯ ö£õ¸zu[PÎß 

GsoUøPø¯U PõsP. 

Or 

 (b) Find the number of perfect matching in the 

complete graph nk2 . 

  •Ê Áøμ¦ nk2 &À EÒÍ •Ê{øÓ ö£õ¸zu[PÎß 

GsoUøPø¯U PõsP. 
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14. (a) Prove that the following statements are equivalent 
for any graph G . 

  (i) G  is 2-colourable.  

  (ii) G  is biopartite  

  (iii) Every cycle if G  has even length. 

  G  GßÓ G¢u ÁøμÄUS® R÷Ç öPõkUP¨£mkÒÍ 
TØÖPÒ \©©õÚøÁ GÚ {¹¤. 

  (i) G  Gß£x 2&Ásn¨£kzuU Ti¯x 

  (ii) G  Gß£x C¸ ¤›ÂøÚ Áøμ¨£h® 

  (iii) G  °À EÒÍ GÀ»õ Ámh•® Cμmøh }Í® 
ö£ØÔ¸US®. 

Or 

 (b) If G  is k -critical then prove ( ) 1−≥kGδ . 

  G  Gß£x k &ÃÌ ÁøμÄ GÛÀ ( ) 1−≥kGδ   
GÚ {¹¤. 

15.  (a) Prove that a connected graph G  is strongly 
orientable then G  has no-cut edges. 

  G   Gß£x öuõhº Á¼ø©¯õÚ ÷Põmk¸ GÛÀ 

AvÀ G  öÁmkU ÷PõkPÒ CÀ»õuuõP C¸US® GÚ 
{¹¤UP. 

Or 

 (b) Prove that the co-efficients of ( )λ,Gf  alternate  

in sign. 

  ( )λ,Gf &ß SnP[PÎß SÔ Akzukzx ©õÖ£k® 

GÚ {ÖÄP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Prove that the maximum number of lines among  

all p  point graphs with no triangle is 







4

2p
. 

 •U÷Põn® AÀ»õu p &¦ÒÎ ÷Põmk¸ÂÀ Áøμ¯¨£k® 

÷PõkPÎß ö£¸® GsnõÚx 







4

2p
 GÚ {ÖÄP. 

17. Prove that a graph G  with at lest two point is bipartite if 
and if all its cycles are of even length. 

 SøÓ¢u£m\® Cμsk¨ ¦ÒÎPøÍU öPõsk J¸ 

÷Põmk¸ G  BÚx C¸ TÓõP C¸¨£uØS ÷uøÁ¯õÚ 
©ØÖ® ÷£õx©õÚ {£¢uøÚ Auß AøÚzxa _ØÖPÐ® 
Cμmøh }Í® Eøh¯x GÚ {ÖÄP. 

18. Show that the following statements are equivalent in the 
( )qp,  graph G . 

 (a) G  is a tree 

 (b)  Every two points of G  are joined by a unique path 

 (c)  G  is connected and 1+=qp  

 (d) G  is acyclic and 1+=qp  
  

 J¸ ( )qp,  Áøμ¦ G  À RÌ Á¸® TØÖPÒ \©©õÚøÁ GÚ 
{ÖÄP. 

 (A) G  J¸ ©μ® 

 (B) G  ß G¢u J¸ ¦ÒÎPÐ® J¸ uÛzu £õøu¯õÀ 
CønUP¨£k® 

 (C) G  Cøn¢ux ©ØÖ® 1+=qp  

 (D) G  _ØÓØÓx ©ØÖ® 1+=qp  
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19. State and prove five colour theorem. 

 I¢x Ásn ÷uØÓzøu TÔ {ÖÄP. 

20. Prove that every string tournament D  on ( )3≥p  vertices 

contains a directed cycle of length k , for every k , 

pk≤≤3 . 

 J¸ Á¼ø©¯õÚ ÷£õmi¯õÚx ©ØÖ® ( )3≥p  ¦ÒÎPøÍU 

öPõshx®, J¸ _ØÖ }Í® k  Gß£øuU öPõsi¸US® 

GÚU PõmkP. CvÀ pk≤≤3  BS®. 

———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2025 

Fifth Semester 

Mathematics 

OPERATIONS RESEACH-I 

(CBCS – 2022 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Define: Linear Programming Problem. 

 Áøμ¯Ö : ÷|›¯À vmhU PnUS.  

2. Define: optimum basic feasible solution to a L,P.P. 

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

3. What is a slack Variable? 

 £ØÓõUSøÓ ©õÔ GßÓõÀ GßÚ? 

4. When do you use a Big-M-method? 

 ö£›¯ & M & •øÓø¯ G¨÷£õx £¯ß£kzxÁõ´? 

5. Write the uses of Transportation model. 

 ÷£õUSÁμzx ©õv›°ß £¯ßPøÍ GÊxP.  

Sub. Code 
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6. Write the dual:  

 Min 321 864 xxxZ ++=  

 S.T. 0,,,52,33 3213121 >≥+≥+ xxxxxxx  

 C¸©zøu GÊxP.  

 Min 321 864 xxxZ ++=  

 S.T. 0,,,52,33 3213121 >≥+≥+ xxxxxxx  

7. Define: Assignment problem. 
 Áøμ¯Ö: JxURmkU PnUS.  

8. Write the difference between assignment and 
transportation models. 

 JxURmk ©ØÖ® ÷£õUSÁμzx ©õv›PÒ GÆÁõÖ 
÷ÁÖ£kQÓx GÚ GÊx.  

9. Write two assumptions involved in solving a sequencing 
problem. 

 Á›ø\ ©õv›ø¯ wºUS® ÷£õx ÷©ØöPõÒÐ® uØ÷PõÒPÒ 
CμsiøÚ GÊx.  

10. Define: Total elapsed time, idle time. 
 Áøμ¯Ö : ö©õzu Âøμ¯ ÷|μ®, ÷Áø»¯ØÓ ÷|μ®.  

 Part B  (5 × 5 = 25) 

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

11. (a) Explain the features of O.R. 
  O.R.&ß ]Ó¨¤¯À¦PøÍ ÂÁ›.  

Or 

 (b) Solve by Graphical Method:  
  Max 21 23 xxZ +=  

  

Subject to

 

0,

3

2

12

21

21

1

21

≥
≤+
≤
≤+−

xx
xx
x
xx
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  Áøμ£h •øÓ°À wºUP.  

  Max 21 23 xxZ +=  

  

Subject to

 

0,

3

2

12

21

21

1

21

≥
≤+
≤
≤+−

xx
xx
x
xx

 

12. (a) Explain two-Phase method. 

  C¸&{ø» •øÓø¯ ÂÁ›.   

Or 

 (b) Use Charnes Big-M method to solve the following 
L.P.P.  

  Max 213 xxZ −=  

  

Subject to

 

0,

4

33

22

21

1

21

21

≥
≤
≤+
≥+

xx
x
xx
xx

 

  RÌÁ¸® L.P.P. I \õºßì ö£›¯ M •øÓø¯¨ 
£¯ß£kzvz wºUP.  

  Max 213 xxZ −=  

  

Subject to

 

0,

4

33

22

21

1

21

21

≥
≤
≤+
≥+

xx
x
xx
xx

 

  

13. (a) Explain North West Corner rule. 

  Áh÷©ØS ‰ø» Âvø¯ ÂÍUSP.  

Or 
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 (b) Solve using North West Corner rule:  

      Supply

 2 11 10 3 7 4 

 1 4 7 2 1 8 

 3 9 4 8 12 9 

Demand 3 3 4 5 6  

  Áh÷©ØS ‰» Âv¨£i wºUP.  

   

      ÁÇ[PÀ

 2 11 10 3 7 4 

 1 4 7 2 1 8 

 3 9 4 8 12 9 

÷uøÁ 3 3 4 5 6  

14. (a) Explain Hungarian Method of solving an 
assignment problem. 

  í[÷P›¯ß •øÓ°À JxURmk PnUøP wº¨£x 
SÔzx ÂÍUSP. 

Or 

 (b) Solve the A.P. 

 1 2 3 4 

A 10 12 19 11

B 5 10 7 8 

C 12 14 13 11

D 8 15 11 9 
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  A.P. &I wºUP.  

   

 1 2 3 4 

A 10 12 19 11

B 5 10 7 8 

C 12 14 13 11

D 8 15 11 9 

15.  (a) Explain the Graphical method of operations of two 
jobs on K machines. 

  K&C¯¢vμ[PÎß «x C¸ ÷Áø»PÎß 
ö\¯À£õkPÐUS Áøμ£h •øÓø¯ ÂÁ›.  

Or 

 (b) Find the optimum sequence: 
Job : 1 2 3 4 5

Machine 1 : 3 8 5 7 4

Machine 2 4 10 6 5 8

  EP¢u Á›ø\ PõsP.  

÷Áø» : 1 2 3 4 5

G¢vμ® 1 : 3 8 5 7 4

G¢vμ® 2 4 10 6 5 8

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Solve by simplex method: 

 Max 21 104 xxz +=  

 

Subject to

 

0,

9032

10052

502

21

21

21

21

≥
≤+
≤+
≤+

xx
xx
xx
xx
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 £ß•Q •øÓ°À wºUP.  

 Max 21 104 xxz +=  

 

Subject to

 

0,

9032

10052

502

21

21

21

21

≥
≤+
≤+
≤+

xx
xx
xx
xx

 

17. Solve by two phase method. 

 Max 21 23 xxZ +=  

 
S.t.

 

0,

1243

22

21

21

21

≥
≥+
≤+

xx
xx
xx

 

 C¸ Pmh •øÓ°À wºUP.  

 Max 21 23 xxZ +=  

 S.t.
 

0,

1243

22

21

21

21

≥
≥+
≤+

xx
xx
xx

 

18. Find the optimal solution to the following T.P.: 

 A B C D Supply

I 6 1 9 3 70 

II 11 5 2 8 55 

III 10 12 4 7 90 

Demand 85 35 50 45  
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 RÌPõq® T.P.&°ß Ezu© wºÄ PõsP.  
 A B C D ÁÇ[PÀ

I 6 1 9 3 70 

II 11 5 2 8 55 

III 10 12 4 7 90 
÷uøÁ 85 35 50 45  

19. Solve the assignment problem: 

 



















20253030

10352040
15203040
30405060

 

 JxURmk PnUøP wºUP.  

 



















20253030

10352040
15203040
30405060

 

20. Solve the following sequencing problem for an optimal 
solution. 

 Job 1 2 3 4 5

 M1 5 7 6 9 5

Machines M2 2 1 4 5 3

 M3 3 7 5 6 7

 RÌÁ¸® Á›ø\ ©õØÖU PnUQß Ezu©z wºÄ Põs£uØS 
wºUP.  

 ÷Áø» 1 2 3 4 5

 M1 5 7 6 9 5
C¯¢vμ[PÒ M2 2 1 4 5 3

 M3 3 7 5 6 7

  
———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Prove that ∇Δ=Δ∇ . 

 ∇Δ=Δ∇  GÚ {ÖÄP. 

2. Express 16864 23 −+− xxx  as a factorial polynomial. 

 16864 23 −+− xxx  GßÓ \©ß£õmøh Põμo¯¨ ö£¸UQß 
÷PõøÁ¯õP GÊxP. 

3. Prove that 01230
8 33 yyyyy −+−=Δ . 

 01230
8 33 yyyyy −+−=Δ  GÚ {ÖÄP. 

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

 {³mhÛß •ß÷ÚõUS Cøhaö\¸PÀ `zvμzøu GÊxP. 

5. State Simpson’s 
3
1

 rule. 

 ]®éÛß 
3
1

 Âv°øÚU TÖP. 

Sub. Code 
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6. Write the trapezoidal formula. 

 iμõ¤\õ´hÀ `zvμzøu GÊxP. 

7. State Gauss–Jordan method. 

 Põì&÷áõºhß •øÓø¯ TÖ. 

8. What is back substitution? 

 ¤ß÷ÚõUS ¤›v°hÀ GßÓõÀ GßÚ? 

9. State modified Euler algorithm. 

 ©õØÔ¯ø©UP B´»º £i ÁÈ •øÓø¯ TÖP. 

10. Write R-K formula of fourth order. 

 |õßPõ® Á›ø\ R-K `zvμzøu GÊxP. 

 Part B  (5 × 5 = 25) 

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

11. (a) Explain bisection method. 

  C¸\© TÔhÀ •øÓø¯ ÂÁ›. 

Or 

 (b) Find a real root of the equation 0753 =−− xx , using 

False-position method. 

  ¤øÇ {ø» •øÓø¯ £¯ß£kzv 0753 =−− xx  

GßÓ \©ß£õmiß J¸ ö©´ ‰»zøuU PõsP. 



S–6873 

  

  3

12. (a) Use Lagrange’s formula, find )10(y  from the 
following data : 

x 5 6 9 11

y 12 13 14 16

  ö»Uμõg] `zvμzøu £¯ß£kzv 
¤ßÁ¸ÁÚÁØÔ¼¸¢x )10(y  IU PõsP. 

x 5 6 9 11

y 12 13 14 16

Or 

(b) x : 300 304 305 307 

 2log : 2.4771 2.4829 2.4843 2.4871 

  Find 301log2  using Lagrange’s interpolation 
formula. 

x : 300 304 305 307 

2log : 2.4771 2.4829 2.4843 2.4871

  ö»Uμõg]ß Cøhaö\¸UPÀ `zvμzøu¨ 
£¯ß£kzv 301log2 &ß ©v¨ø£ ÷©ØPsh 
©v¨¦PÐUS PõsP. 

13. (a)  =
1

0

dxxex ? using Simpson’s 
3
1

  rule. Check your 

result with actual integration. 

  ]®\Ûß 
3
1

 Âvø¯ £¯ß£kzv  =
1

0

dxxex ß ©v¨¦ 

PõsP. •øÓ¯õÚ öuõøP°hÀ ‰»® ö£Ö® 
©v¨ø£ ÷©ØPsh ©v¨¦hß \›£õºUP. 

Or 
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 (b) Evaluate  +

1

0
21 x

dx
, using Trapezoidal rule with 

2.0=h . 

  iμõ¤\õ´hÀ Âvø¯¨ £¯ß£kzv  +

1

0
21 x

dx
I, 

2.0=h  GÚUöPõsk ©v¨¤kP.  

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

  

33114

20238

124

=−+
=+−
=++

zyx
zyx
zyx

 

  Põêß }UPÀ •øÓø¯¨ £¯ß£kzv 

  33114

20238

124

=−+
=+−
=++

zyx
zyx
zyx

 GßÓ \©ß£õkPøÍ wºUP. 

Or 

 (b) Apply Gauss-Siedel interaction method to solve the 

system. 

  

1032

723

52

321

321

321

=++
=−+
=+−

xxx
xxx
xxx

 

  Põì^hÀ •øÓø¯ £¯ß£kzv  

  1032

723

52

321

321

321

=++
=−+
=+−

xxx
xxx
xxx

 GßÓ \©ß£õkPøÍ wºUP. 
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15. (a) Find the values of )2.0(),1.0( yy  from the equation 
0)0(,1 =−=′ yyy  by Euler’s method. 

  0)0(,1 =−=′ yyy  GßÓ \©ß£õmi¼¸¢x B´»º 
•øÓ°À )2.0(),1.0( yy &ß ©v¨¦PøÍU PõsP. 

Or 

 (b) If 22 yxy +=′  and 3.2)1( =y , use Taylor’s series 
method to obtain the value of y  for 1.1=x . 

  22 yxy +=′ , 3.2)1( =y  GÛÀ 1.1=x &US öh´»›ß 
Â›øÁ¨ £¯ß£kzv y &ß ©v¨¦ PõsP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. (a) Explain ∇Δ, . 

 (b) )1(?)]101)...(21()1[(10 ==−−−Δ hxxx . 

 (c) Prove hDeE = . 

 (A) ∇Δ,  ÂÁ›. 

 (B) )1(?)]101)...(21()1[(10 ==−−−Δ hxxx . 

 (C) hDeE =  GÚ {ÖÄP. 

17. Find the value of y  when 628.0=x  using  

 (a) Stirling’s formula 

 (b) Everett’s formula 

x : 0.61 0.62 0.63 0.64 0.65 0.66 0.67 
y : 1.8404 1.8590 1.8776 1.8965 1.9155 1.9348 1.9542

x : 0.61 0.62 0.63 0.64 0.65 0.66 0.67 
y : 1.8404 1.8590 1.8776 1.8965 1.9155 1.9348 1.9542

 ÷©ØPõq® AmhÁøn°¼¸¢x 628.0=x  GÛÀ, 

 (A) ìöhº¼[ `zvμ® ©ØÖ® 

 (B) GÁμm `zvμ® £¯ß£kzv y &ß ©v¨¦ PõsP. 
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18. Evaluate  +

1

0
1

1 dx
x

 by Trapezoidal rule and Simpson’s 
8
3

 

rule. 

 iμõ¤\õ´hÀ ©ØÖ® ]®\ß 
8
3

 •øÓPÎÀ  +

1

0
1

1 dx
x

&ß 

©v¨ø£U PõsP. 

19. Find the solution, to three decimals of the system. 

 
712983
10413527
9541183

=++
=++
=−+

zyx
zyx
zyx

 

 Using Gauss-Seidal methods. 

 •øÓ°ß ‰ßÖ u\©[PÐUS wºøÁU PshÔ¯Ä®. 

 
712983
10413527
9541183

=++
=++
=−+

zyx
zyx
zyx

 

 Põì&ö\´hÀ •øÓPøÍ¨ £¯ß£kzxuÀ. 

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

approximation 1)0(,2 =+= yyx
dx
dy

. 

 1)0(,2 =+= yyx
dx
dy

&ß •u»õ® ©ØÖ® Cμshõ® ÷uõμõ¯ 

©v¨¦PøÍ ¤Põºmì •øÓ°À PõsP. 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Evaluate 
2
42

2 −
−

→ z
zLt

z
 

 ©v¨¤kP : 
2
42

2 −
−

→ z
zLt

z
 

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

 zzf =)(  GßÓ \õº¦ ÁøPUöPÊ G[S® ÁøP°hzuUPuÀ» 
GÚ {ÖÄP. 

3. What is the difference between analytic function and 
differentiable function? 

 £S•øÓa \õº¤ØS®, ÁøP°hzuUP \õº¤ØS® EÒÍ 
÷ÁÖ£õk ¯õx? 

4. Give an example of a harmonic function. 

 Cø\a\õº¤ØS GkzxUPõmkz u¸P. 

5. Define Bilinear Transformation. 

 C¸ ÷|›¯À E¸©õØÓzøu Áøμ¯Ö. 

Sub. Code 
22BMA6E1 
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6. Find the invariant point of the transformation 
iz

w
2

1
−

= . 

 
iz

w
2

1
−

=  GßÓ E¸©õØÓzvß, {ø»¨¦ÒÎPøÍU PõsP. 

7. Evaluate 
C

n

z
dz

z
e

, where C  is the circle 1|| =z . 

 C  Gß£x 1|| =z  GßÓ Ámh® GÛÀ 
C

n

z
dz

z
e

 & ß 

©v¨ø£U PõsP. 

8. State the Morera's theorem.  
 ö©õŸμõêß ÷uØÓzøuU TÖP. 

9. Define an isolated singularity. 
 uÛzu ]Ó¨¦¨ ¦ÒÎø¯ Áøμ¯Ö. 

10. Find the residue of 
1

)( 2 +
=
z
zzf  at iz =  

 iz =  GßÓ x¸Ázøu ö£õÖzx 
1

)( 2 +
=
z
zzf &ß Ga\zøuU 

PõsP. 

 Part B  (5 × 5 = 25) 

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

11. (a) If 1z  and 2z  are complex numbers, then prove that 
|||||| 2121 zzzz +≤+ . 

  1z  ©ØÖ® 2z  ]UPö»ß GÛÀ |||||| 2121 zzzz +≤+  
GÚ {ÖÄP. 

Or 

 (b) Derive the general equation of a circle. 
  J¸ Ámhzvß ö£õxa \©ß£õmøh Á¹Â. 
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12. (a) Prove that any bilinear transformation preserves 
cross ratio. 

  G¢u J¸ C¸£i ÷|›¯À E¸©õØÓ® SÖUS 
ÂQuzøu ÷£qQÓx GÚ {ÖÄP. 

Or 

 (b) Prove that any bilinear transformation can be 
expressed as a product of translation, rotation, 
magnification or contraction and inversion.  

  G¢u J¸ C¸£i E¸©õØÓzøu²®, Ch¨ö£¯ºa], 
_ÇØ] }m] AÀ»x _¸UP® ©ØÖ® Gvº©øÓ 
E¸©õØÓ[PÎß ö£¸UPØ £»ÚõP GÊu •i²® GÚ 
{ÖÄP. 

13. (a) Find the image of the circle 3|3| =− iz  under the 

map 
z

w 1= . 

  
z

w 1=  GßÓ \õºø£ ö£õÖzx 3|3| =− iz  GßÓ 

Ámhzvß PØ£øÚø¯ PõsP. 

Or 

 (b) Find the bilinear transformation which maps the 
points 1,,0 321 −=−== zizz  into the points 

0,1, 321 === wwiw . 

  1,,0 321 −=−== zizz  GßÓ ¦ÒÎPøÍ 

0,1, 321 === wwiw  GßÓ ¦ÒÎPÐUS ÷Põºzxa 
ö\À¾® C¸©õÔ ÷|›¯À E¸©õØÓzøuU PõsP. 

14. (a) State and prove Riemann's theorem. 
  Ÿ©õÛß ÷uØÓzøuU TÔ {ÖÄP. 

Or 

 (b) Prove that  



=
≠

=
−C

n nifi
nif

az
dz

1,2
1,0

)( π
 where C  is 

the circle with centre a  and radius r  and zn∈ . 

  C  Gß£x ø©¯® α  ©ØÖ® Bμ® r  Eøh¯ Ámh® 

©ØÖ® zn∈  GÛÀ  



=
≠

=
−c

n nifi
nif

az
dz

1,2
1,0

)( π
 GÛÀ 

GÚ {ÖÄP. 
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15. (a) State and prove Rouche's thoerem. 

  ÷μõa\õêß ÷uØÓzøuU TÔ {ÖÄP. 

Or 

 (b) Show that 
∞

∞−

=
++ 3)4()1( 22

2 πdx
xx

x
. 

  {ÖÄP : 
∞

∞−

=
++ 3)4()1( 22

2 πdx
xx

x
. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Prove two points 1z  and 2z  are reflection points for the 
line 00 21 =++⇔=++ βααβαα zzzz . 

 1z  ©ØÖ® 2z  Gß£Ú 0=++ βαα zz  GßÓ ÷Põmiß 

GvöμõÎ¨¦ ¦ÒÎPÒ 021 =++⇔ βαα zz . 

17. State and prove Cauchy Riemann equation in Cartesian 
form. 

 Põºj]¯ß ÁiÁ Põæ&Ÿ©õß \©ß£õkPøÍU TÔ {ÖÄP. 

18. Discuss the transformation zew = . 

 zew =  GÝ® E¸©õØÓzøu ÂÁõv. 

19. State and prove Tayolor's thoerem. 

 öh´»›ß ÷uØÓzøu GÊv {ÖÄP. 

20. Prove that :  −
=

+

π π
θα

θ2

0
21

2
sin1 a
d

, )11( <<− a . 

 {ÖÄP :  −
=

+

π π
θα

θ2

0
21

2
sin1 a
d

, )11( <<− a . 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define: Replacement problem. 

 Áøμ¯Ö: C¯¢vμ ©õØÖU PnUS. 

2. What is salvage value? 

 PÈÄ Âø» GßÓõÀ GßÚ? 

3. Write any two reasons for carrying inventory. 

 \μUøP Gkzxa ö\ÀÁuß C¸ Põμn[PøÍ GÊx. 

4. Define: Economic order quantity. 

 Áøμ¯Ö:]UPÚ ÷Pm¦ AÍÄ. 

5. Write the characteristics of a queueing system. 

 Á›ø\ Aø©¨¤ß ]Ó¨¤¯À¦PøÍ GÊxP. 

6. State the Kendal notation. 

 öPßhõÀ SÔ±møhU TÖP. 

7. Define: Total float and free float. 

 Áøμ¯Ö: ö©õzu ªuøÁ ©ØÖ® PmhØÓ ªuøÁ. 

Sub. Code 
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8. Define: optimistic time. 

 \õuP ÷|μ® Áøμ¯Ö. 

9. Define: Two–person zero–sum game. 

 C¸|£º §äâ¯ TkuÀ Bmhzøu Áøμ¯Ö. 

10. What is dominant property? 

 BvUP £s¦ GßÓõÀ GßÚ? 

 Part B  (5 × 5 = 25) 

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

11. (a) Solve the game graphically  

 B 

A 3 –3 4 

 –1 1 –3 

  ÂøÍ¯õmøh Áøμ £h•øÓ°À wºUP. 

 B 

A 3 –3 4 

 –1 1 –3 

Or 

 (b) The cost of a new machine is Rs. 5,000. The 
maintenance cost of nth year is given by 

,....2,1);1(500 =−= nnCn suppose that the discount 
rate per year is 0.5. After how many years it will be 
economical to replace the machine by a new one?  

  J¸ ¦v¯ C¯¢vμzvß Âø» ¹. 5,000. Auß n Áx 
Á¸h £μõ©›¨¦ ö\»Ä ,....2,1);1(500 =−= nnCn  
J¸ Á¸hzvß uÒÐ£i ÂQu® 0.5 GÛÀ GzuøÚ 
Á¸h® PÈzx A¢u C¯¢vμzøu J¸ ¦v¯ 
C¯¢vμzuõÀ ©õØÖÁx ]UPÚ©õÚx? 
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12. (a) Explain the costs associated with inventories. 

  \μUQ¸¨¤ØS öuõhº¦øh¯ ö\»ÂÚ[PøÍ 
ÂÍUSP. 

Or 

 (b) An item costs Rs. 235 per tonne. The monthly 
requirement is 5 tonnes and each time there is a 
set-up cost Rs. 1,000. The cost of carrying inventory 
is at 10% of the value of the stock per year. What is 
the optimal order quantity? 

  J¸ ö£õ¸Îß Âø» hßÝUS ¹. 235 ©õuõ¢vμ 
÷uøÁ 5 hßPÒ ©ØÖ® JÁöÁõ¸ •øÓ²® 
Aø©¨¦a ö\»Ä ¹. 1,000. \μUøP Gkzxa ö\À¾® 
ö\»Ä Á¸hzvØS Auß ©v¨¤À 10% GÛÀ Auß 
]UPÚ ÷Pm¦ AÍÄ ¯õx? 

13. (a) Explain the characteristics of Queueing model. 

  Põzv¸¨¦ ©õv›°ß ]Ó¨¤¯À¦PøÍ ÂÁ›. 

Or 

 (b) Explain )FIFO:)1//( ∞MM model.  

  )FIFO:)1//( ∞MM  ©õv›ø¯ ÂÁ›. 

14. (a) Distinguish between PERT and CPM. 

  PERT ©ØÖ® CPMI ÷ÁÖ£kzxP. 

Or 

 (b) Construct a PERT network. 
Activity 1-2 1-4 1-7 2-3 3-6 4-5 4-8 5-6 6-9 7-8

Time 2 2 1 4 1 5 8 4 3 3 

  PERT Áø»¨¤ßÚø» ÁiÁø©UP. 

ö\¯À 1-2 1-4 1-7 2-3 3-6 4-5 4-8 5-6 6-9 7-8

÷|μ® 2 2 1 4 1 5 8 4 3 3 
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15.  (a) For the following game, determine the optimum 
strategies and the value of the game. 

 P2 

P1 5 1

 3 4
  RÌUPõq® BmhzvØUS Ezu© EzvPøÍ²® 

ÂøÍ¯õmiß ©v¨ø£²® PõsP. 

 P2 

P1 5 1

 3 4

Or 
 (b) Solve the following 22 ×  game graphically.  

 Player B 

Player A 2 1 0 –2

 1 0 3 2 

  22 × ÂøÍ¯õmøh Áøμ¨£h •øÓ°À wºUP. 

 ÂøÍ¯õmhõÍº B

ÂøÍ¯õmhõÍº A 2 1 0 –2 

 1 0 3 2 

 Part C  (3 × 10 = 30) 

Answer any three questions. 
16. The purchase price of a truck is Rs. 8,000. Its 

maintenance costs per year are as given below. 
Year 1 2 3 4 
Maintenance cost (Rs.) 1,000 1,300 1,700 2,200
Resale value (Rs.) 4,000 2,000 1,200 600 

Year 5 6 7 8 
Maintenance cost (Rs.) 2,900 3,800 4,800 6,000
Resale value (Rs.) 500 400 400 400 

 Determine at which time it is profitable to replace the 
truck. 
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 J¸ iμUQß AhUPÂø» ¹. 8,000. Auß Á¸hõ¢vμ 
£μõ©›¨¦ ö\»Ä RÌ Á¸©õÖ. 

Bsk 1 2 3 4 

£μõ©›¨¦ ö\»Ä (¹.) 1,000 1,300 1,700 2,200

©Ö ÂØ£øÚ ©v¨¦ (¹.) 4,000 2,000 1,200 600 

Bsk 5 6 7 8 

£μõ©›¨¦ ö\»Ä (¹.) 2,900 3,800 4,800 6,000

©Ö ÂØ£øÚ ©v¨¦ (¹.) 500 400 400 400 

 »õ›ø¯ G¢u ÷|μzvÀ ©õØÖ® ÷£õx Ax »õ£Pμ©õP 
C¸US®. 

17. Find the EOQ for a product whose price breaks are as 
follows. 

Quantity Cost per unit

0 ≤ Q1 < 100 20 

100 ≤ Q2 < 200 18 

200 ≤ Q3 16 

 The monthly demand for the product is 400 units. The 
storage cost is 20% of the unit cost of the product and the 
cost of ordering is Rs. 25 per months. 

 R÷Ç öPõkUP¨£mkÒÍ J¸ ö£õ¸Îß Âø»¨£mi¯¾US 
EOQ PõsP. 

AÍÄ Kº A»Qß Âø»

0 ≤ Q1 < 100 20 

100 ≤ Q2 < 200 18 

200 ≤ Q3 16 

 A¨ö£õ¸Îß ©õuõ¢vμ ÷uøÁ 400 A»SPÒ Auß 
øÁzv¸¨¦a ö\»Ä Auß Kº A»S Âø»°À 20% ÷Pm¦a 
ö\»Ä ©õuzvØS ¹. 25. 

18. Discuss the elements of queueing system. 
 Põzv¸¨¦ Aø©¨¤ß EÖ¨¦PøÍ ÂÁõv. 
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19. Draw the network and determine the critical path for the 
following data 

Activity to tm tp 

1-2 2 5 14

1-3 9 12 15

2-4 5 14 17

3-4 2 5 8 

4-5 6 6 12

3-5 8 17 20

 RÌPõq® uPÁÀPÐUS Áø»¨¤ßÚÀ Áøμ¢x _¸UP¨ 
£õøuø¯U PõsP. 

ö\¯À to tm tp 

1-2 2 5 14

1-3 9 12 15

2-4 5 14 17

3-4 2 5 8 

4-5 6 6 12

3-5 8 17 20

20. Solve the following game graphically. 
 B 

A 1 3 –3 7 

 2 5 4 –6

 RÌÁ¸® ÂøÍ¯õmøh Áøμ£h® ‰»® wºUP. 

 B 

A 1 3 –3 7 

 2 5 4 –6
 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. State triangle law of forces. 

 Âø\PÐUPõÚ •U÷Põn Âvø¯ GÊxP. 

2. State Houke’s law. 

ïUì Âvø¯ GÊxP. 

3. State two trigonometrical theorems. 

 v›÷Põnªv°ß C¸ ÷uØÓ[PøÍ GÊxP. 

4. Define : cone of friction. 

 Áøμ¯Ö Eμõ´Âß T®¦. 

5. Define the angle of projection. 

 GÔö£õ¸Ò ÷Põnzøu Áøμ¯Ö. 

6. Write down the formula for greatest distance of the 
projective from the inclined plane.  

 \õ´uÍzvß ÷©À GÔxPÒ Aøh²® AvP yμzvØPõÚ 
`zvμzøu GÊxP. 

Sub. Code 
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7. Define time of flight of the projectile. 

 GÔö£õ¸Îß £ÓUP® Põ»® Áøμ¯Ö. 

8. Define oblique impact. 

 Áøμ¯Ö \õ´Ä ÷©õuÀ. 

9. Write the pedal equation of a circle. 

 Ámhzvß £õu \©ß£õmøh GÊxP. 

10. What is meant by central forces? 

 ø©¯ Âø\¨£õøu GßÓõÀ GßÚ? 

 Part B  (5 × 5 = 25) 

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

11. (a) The greatest and least magnitudes of the  resultant 
of two forces of constant magnitudes are R and S 
respectively. Prove that, when the forces act at an 
angle φ2  the resultant is of magnitude 

ϕθ 2222 sincos sR + . 

  C¸ Âø\PÎß «¨ö£¸ ÂøÍÄ Âø\°ß AÍÄ R. 
«a]Ö Âø\°ß AÍÄ S GÛÀ Âø\PÒ ÷PõnzvÀ 
ö\¯À£h ÂøÍÄ Âø\°ß AÍÄ 

ϕθ 2222 sincos sR +  GÚ {ÖÄP. 

Or 

 (b) Find the magnitude and direction of the resultant of 
two forces acting at a point. 

  J¸ ¦ÒÎ°¯À ö\¯À£k® C¸ Âø\PÎß ÂøÍÄ 
Âø\°ß AÍÄ ©ØÖ® vø\ PõsP. 

12. (a) State all the laws of friction. 

  Eμõ´Âß AøÚzx ÂvPøÍ²® GÊxP. 

Or 
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 (b) State and prove the theorem on three coplanar 
forces. 

  ‰ßÖ J¸ uÍ Âø\PÎß Âvø¯ TÔ {ÖÄP. 

13. (a) If 1u  and 2u  be the greatest paths in the two paths 

of a projectile with a given velocity for a given range 

R, prove that 214 uuR = . 

  GßÓ öPõkUP¨£mh Ãa]À, öPõkUP¨£mh 

Âø\°À, 1u  ©ØÖ® 2u  Gß£Ú GÔö£õ¸Îß C¸ 

£õøuPÎÀ ªP¨ö£›¯ £õøuPÒ GÛÀ 214 uuR =  

GÚ {¹¤. 

Or 

 (b) Find the range of a projectile on the horizontal 
plane. 

  Qøh©mh uÍzvÀ J¸ GÔö£õ¸Îß Ãa_ PõsP. 

14. (a) Find the velocities of two smooth spheres after a 
direct impact between them. 

  Cμsk ÁÇÁÇ¨£õÚ ÷PõÍ[PÒ JßÖUöPõßÖ 
÷|μi¯õP ÷©õxQÓx GÛÀ ÷©õu¾US¨¤ß 
÷PõÍ[PøÍU PõsP. 

Or 

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

tbntax sincos +=  then show that the motion is a 
simple harmonic motion. 

  J¸ ÷|ºU÷PõmiÀ C¯[S® J¸ xPÎß 

Ch¨ö£¯ºa] ntbntax sincos +=  C[S nba ,,  
Gß£Ú ©õÔ¼PÒ GÛÀ xPÎß C¯UP \õ©õÛ¯ 
^›ø\ C¯UP® GÚ {ÖÄP. 



S–6876 

  

  4

15.  (a) Obtain the pedal equation of the circular pole at any 
point . 

  Ámh x¸ÁzvØS H÷uÝ® J¸ ¦ÒÎ°À £õu 
\©ß£õmøh¨ ö£ÖP. 

Or 

 (b) Find the differential equation of a central orbit in  
p-r co-ordinates. 

  ø©¯Âø\ £õøu°ß ÁøPUöPÊ \©ß£õmøh p-r 
B¯[PÎÀ u¸Â. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. State and prove Varigon’s  theorem. 

 ÷Á›[Pß ÷uõØÓzvß TÔ {ÖÄP. 

17. Find the conditions of equilibrium of a number of 
coplanar forces acting at a point on a rigid body. 

 J¸ PmiÖUP¨ ö£õ¸Îß «x J¸ ¦ÒÎ°À ö\¯À£k® 
J¸ uÍÂø\PÒ \©{ø»°À C¸UP ÷uøÁ¯õÚ 
{£¢uøÚPøÍU PõsP. 

18. Show that the path of projectile is a parabola. 

 GÔö£õ¸Îß £õøu J¸ £μÁøÍ¯® GÚ PõmkP. 

19. Find the loss of kinetic energy due to oblique impact. 

 C¸ ÁÇÁÇ¨£õÚ ÷PõÍ[PÎÀ ÷|μi ÷©õu¼À HØ£k® 
C¯UP BØÓ¼ß CÇ¨ø£U PõsP. 

20. Derive the velocity and acceleration in polar coordinates. 

 x¸Á B¯[PÎß vø\÷ÁP® ©ØÖ® •kUP[PøÍz 
u¸Â. 

  
 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Find the number and sum of all the divisors of 360. 

 360&ß GÀ»õ ÁSUS® GsPÎß GsoUøP ©ØÖ® 
TmkzöuõøP°øÚU PõsP. 

2. How many numbers are there less than 500 which are not 
divisible by 2, 3, or 5? 

 500US® SøÓÁõÚ GsPÎÀ 2, 3, AÀ»x 5&BÀ 
ÁS£hõu GsPÒ GzuøÚ EÒÍx? 

3. Solve the simultaneous congruences ( );7mod25 ≡x  

( )4mod2≡x . 

 ( );7mod25 ≡x ( )4mod2≡x  GßÓ J÷μ ÷|μ •Ê Jzu 
\©ß£õkPøÍ wºUP. 

4. Evaluate ( )mφ  for 82,1 K=m . 

 82,1 K=m  PõÚ ( )mφ &ß ©v¨ø£U PõsP. 

Sub. Code 
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5. Find ( )24φ . 

 ( )24φ &ø¯U PõsP. 

6. Show that 15 is not congruent to ( )4mod2 . 

 15 Gß£x 2&US (©mk 4)&À \ºÁ\©©õP C¸UPõx GÚ 
{¹¤. 

7. Find ( )nσ  if 987=n . 

 987=n &Cß ( )nσ ø¯ Psk¤i. 

8. Evaluate the exponent of 7 in 1000! 

 1000 CÀ 7&Cß AkUSPøÍ ©v¨¤kP. 

9. Solve 92115 =+ yx . 

 wºÄ : 92115 =+ yx . 

10. Solve ( )7mod23 −≡x . 

 wºÄ ( )7mod23 −≡x . 

 Part B  (5 × 5 = 25) 

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

11. (a) Find the smallest number with 18 divisors. 

  18 ÁS¨£õßPÐøh¯ ªPa]Ô¯ GsoøÚU PõsP. 

Or 

 (b) Find the highest power of 3 dividing 1000! 

  1000! Gß£x 3&BÀ ÁS£kÁuØPõÚ ö£›¯ 
AkUøPU PõsP. 
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12. (a) Prove that nn −13  is divisible by 2, 3, 5, 7 and 13. 

  nn −13  Gß£x 2, 3, 5, 7 ©ØÖ® 13À ÁS£k® GÚ 
{¹¤. 

Or 

 (b) Solve the linear congruence ( )26mod25 ≡x . 

  ( )26mod25 ≡x  GßÓ ÷|›¯À •Ê Jzu 
\©ß£õmøh wºUP. 

13. (a) Find the number of zeros at the right end of 79! 

  79!&ß Á» •iÂÀ EÒÍ §a]¯zvß 
GsoUøPø¯U PõsP. 

Or 

 (b) Find the value of x  and y  to satisfy 
9198243 =+ yx . 

  9198243 =+ yx &øÁ §ºzv ö\´QßÓ x  ©ØÖ® 
y &ß ©v¨¦PøÍU PõsP. 

14. (a) Find ( )12T  and ( )12S . 

  ( )12T  ©ØÖ® ( )12S &ø¯ PõsP. 

Or 

 (b) Prove that a natural number n  is divisible by 3 if 
the sum of its digits is divisible by 3. 

  n  GßÓ C¯ØøP Gs 3&BÀ ÁS£h ÷£õx©õÚx® 
©ØÖ® ÷uøÁ¯õÚx©õÚ {£¢uøÚ AuÝøh¯ 
C»UP[PÎß TkuÀ 3&BÀ ÁS£k® GÚ {¹¤. 

15. (a) State and prove Fermat’s theorem. 

  ö£º©miß ÷uØÓzøu GÊv {¹¤. 

Or 
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 (b) If cba ,,  are non-zero integers prove that ( ) 1, =bca  
if and only if ( ) 1, =ba  and ( ) 1, =ca . 

  cba ,,  Gß£Ú §a]¯©ØÓ •Ê GsPÒ GÛÀ 

( ) 1, =bca  BP C¸UP ÷uøÁ¯õÚx® ©ØÖ® 

÷£õx©õÚx©õÚ {£¢uøÚ ( ) 1, =ba  ©ØÖ® 

( ) 1, =ca  GÚ {¹¤.   

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. If rddd ,, 21 K  are the divisors of N , prove that 
( ) ( ) ( ) Nddd r =+++ φφφ K21 . 

 rddd ,, 21 K  Gß£Ú N ø¯ ÁSUS® GsPÍõP C¸¨¤ß 

( ) ( ) ( ) Nddd r =+++ φφφ K21  GÚU Põs¤. 

17. State and prove Wilson’s theorem. 

 ÂÀ\Ûß ÷uØÓzøu GÊv {¹¤. 

18. State and prove Gauss Lamma theorem. 

 Põì ö»®©õ ÷uØÓzøu GÊv {¹¤. 

19. Prove that 
( ) ( )=

nd d
d

n
nd μ

. 

 
( ) ( )=

nd d
d

n
nd μ

ø¯ wºÄ PõsP. 

20. State and prove Diophantine theorem. 

 øh÷¯õL£õßøhß ÷uØÓzøu GÊv {¹¤. 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. If )sin( baxy += , then find ny . 

 )sin( baxy +=  GÛÀ ny  I PõsP. 

2. Define maximum and minimum value of a function. 

 J¸ \õº¤ß «¨ö£¸ ©ØÖ® «a]Ö ©v¨¦PøÍ Áøμ¯Ö. 

3. Write the formula for subtangent and subnormal. 

 xøn öuõk÷Põk ©ØÖ® xøn ö\[÷PõkPÐUPõÚ 
`zvμzøu GÊxP. 

4. Find 
dx
dy

 for 2
1

2
1

2
1

ayx =+ . 

 2
1

2
1

2
1

ayx =+  GÛÀ 
dx
dy

 I PõsP. 

Sub. Code 
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5. Find the radius of curvature of the curve 244 =+ yx  at 

the point )1,1( . 

 )1,1(  GßÓ ¦ÒÎ°À 244 =+ yx  GßÓ ÁøμÄUS ÁøÍÄ 

Bμ® PõsP. 

6. Define evolute. 

 A»º Áøμ Áøμ¯Ö. 

7. Write the expansion for θnsin . 

 θnsin  ß Â›ÁõUPzøu GÊxP. 

8. Expand θ5tan . 

 θ5tan  I Â›UP. 

9. Prove xxx 2coshsinhcosh 22 =+ . 

 {ÖÄP xxx 2coshsinhcosh 22 =+ . 

10. Write the formula for x1sinh−  and x1cosh− interms of 

logarithmic function. 

 x1sinh− ©ØÖ® x1cosh−  ß `zvμzøu ©hUøP \õº¤À 

GÊxP. 
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 Part B  (5 × 5 = 25) 

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

11. (a) Find ny , if 
)2()1( 2

2

+−
=

xx
xy . 

  
)2()1( 2

2

+−
=

xx
xy  GÛÀ ny  I PõsP. 

Or 

 (b) Using Leibnitz formula, fine the nth differential 

coefficient of xx log2 . 

  ö»¤Úmì `zvμzøu¨ £¯ß£kzv, xx log2  ß n 
Áx ÁøPUöPÊ PõsP.  

12. (a) For the ellipse θθ sin,cos byax == , prove that 

2
1

22 )cos1( θ
θ

ea
d
ds −=  where )1( 222 eab −= . 

  θθ sin,cos byax ==  GßÓ }ÒÁmhzvØS 

2
1

22 )cos1( θ
θ

ea
d
ds −=  GÚ {ÖÄP C[S 

)1( 222 eab −= . 

Or 

 (b) Find the slope of the tangent with the initial line for 

the cardioid )cos1( θ−= ar  at 
6
πθ = . 

  )cos1( θ−= ar  GßÓ ö|g_ ÁøÍÁøμUS 
6
πθ =  & À 

Bμ®£ ÷Põkhß öuõk÷PõmiØPõÚ \õ´øÁ PõsP. 
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13. (a) Prove that the radius of curvature at ant point of 

the cycloid )sin( θθ += ax  and )cos1( θ−= ay  is 

2
cos4

θa . 

  )sin( θθ += ax  ©ØÖ® )cos1( θ−= ay  GßÓ 

E¸ÒÁøÍ°ß H÷uÝ® J¸ ¦ÒÎ°À ÁøÍÄ Bμ® 

2
cos4

θa  GÚ {ÖÄP.  

Or 

 (b) Find the coordinates of centre of curvature of the 

curve 2xy =  at the point 







4
1

,
2
1

. 

  







4
1

,
2
1

 GßÓ ¦ÒÎ°À 2xy =  GßÓ ÁøÍÄUS 

ÁøÍÄ ø©¯zvß B¯U TÖPøÍ PõsP. 

14. (a) Express θ5cos  in a series of cosines of multiples of 

θ . 

  θ5cos øÁ¯ θ  ß ö£¸UP¼ß öPõø\ß öuõhμõP 

Â›UP. 

Or 

 (b) If 
5046
5045sin =

θ
θ

, show that '581o=θ (approximately). 

  
5046
5045sin =

θ
θ

 GÛÀ '581o=θ  (÷uõμ¯õ©õP) GÚ 

{ÖÄP. 
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15.  (a) Express θ6cosh  in terms of hyperbolic cosines of 
multiples of θ . 

  θ6cosh  øÁ θ &ß ©h[SÎß Av£μÁøÍ¯ 
öPõø\ß öuõhμõP Â›zx GÊxP. 

Or 

 (b) If ivuiyx +=+ )tan( , prove that 
y
x

v
u

2sinh
2sin= . 

  ivuiyx +=+ )tan( GÛÀ 
y
x

v
u

2sinh
2sin=  GÚ {ÖÄP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Find the maximum or minimum values of 
4422 )(2 yxyxu +−−= . 

 4422 )(2 yxyxu +−−=  ß «¨ö£¸ AÀ»x «a]Ö 

©v¨¦PøÍ PõsP. 

17. Find the angle of intersection of the cardioids 
)cos1( θ+= ar  and )cos1( θ−= br . 

 )cos1( θ+= ar  ©ØÖ® )cos1( θ−= br  GßÓ ö|g_ 
ÁøμÁøμPÐUS Cøh÷¯ EÒÍ öÁmkU ÷Põnzøu 
PõsP. 

18. Show that the evalute of the cycloid )sin( θθ −= ax ; 

)cos1( θ+= ay  is another cycloid. 

 )sin( θθ −= ax ©ØÖ® )cos1( θ+= ay GßÓ E¸Ò ÁøÍÂß 

A»¢xøμ ©ØöÓõ¸ E¸Ò ÁøÍ¯õS® GÚU PõmkP. 
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19. (a) Expand θθ 53 cossin  in a series of sines of multiples 
of θ . 

 (b) Write the expansion of θ5cos . 

 (A) θθ 53 cossin  øÁ θ  ß ©h[SPÎÀ ø\ß öuõhμõP 

Â›UP. 

 (B) Write the expansion of θ5cos . 

  θ5cos  ß Â›ÁõUPzøu GÊxP. 

20. Separate into real and imaginary parts of )(tan 1 iyx +− . 

 )(tan 1 iyx +−  I ö©´ ©ØÖ® PØ£øÚ £SvPÍõP ¤›zx 
GÊxP. 

  
———————— 
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 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. If δγβ ,,,a  are the roots of 0234 =++++ srxqxpxx . Find 

 







α
1

. 

 δγβ ,,,a  Gß£Ú 0234 =++++ srxqxpxx  ‰»[PÒ GÛÀ  

 







α
1

 PõsP. 

2. If ara
r
a

,,  are the roots of 08147 23 =−+− xxx  find the 

value of ''a . 

 ara
r
a

,,  Gß£Ú 08147 23 =−+− xxx  GÛÀ ''a  –ß 

©v¨ø£ PõsP. 

3. What is a reciprocal equation? 

 uø»RÌ \©ß£õk GßÓõÀ GßÚ? 

  

Sub. Code 
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4. State Descarte’s rule. 

 öhìPõºiß Âvø¯U TÖP.  

5. Prove : abcabcabccba 9)()( >++++ . 

 {ÖÄP : abcabcabccba 9)()( >++++ . 

6. Prove : )12....(531 −⋅⋅> nnn . 

 {ÖÄP : )12....(531 −⋅⋅> nnn  

7. Find the coefficient of nx  in the expansion of xex 3)23( −+ . 

 xex 3)23( −+  &ß Â›ÁõUPzvÀ nx &ß SnP® PõsP. 

8. Prove : ...
1

2
5
1

1
2

3
1

1
2

1
1

log
5

2

3

22 +







+
⋅+








+
⋅+

+
=








−
+

n
n

n
n

n
n

n
n

 

 {ÖÄP : ...
1

2
5
1

1
2

3
1

1
2

1
1

log
5

2

3

22 +







+
⋅+








+
⋅+

+
=








−
+

n
n

n
n

n
n

n
n

 

9. Find the thn  term of the series. 

 ...
7
5

543
10

7
5

432
9

7
5

321
8

32

+







⋅⋅

+







⋅⋅

+







⋅⋅

 

 öuõh›ß n  BÁx EÖ¨¦ PõsP. 

 ...
7
5

543
10

7
5

432
9

7
5

321
8

32

+







⋅⋅

+







⋅⋅

+







⋅⋅

 

10. Find the thn  term of the series  

 ...987654321 +⋅⋅+⋅⋅+⋅⋅  

 öuõh›ß n  BÁx EÖ¨¦ PõsP. 

 ...987654321 +⋅⋅+⋅⋅+⋅⋅  
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 Part B  (5 × 5 = 25) 

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

11. (a) Find the condition that the roots of the equation 
033 23 =+++ dcxbxax  is in Geometric progression. 

  033 23 =+++ dcxbxax  GßÓ \©ß£õmiß ‰»[PÒ 
ö£¸USz öuõh›À Aø©¨£uØPõÚ {£¢uøÚø¯U 
PõsP.  

Or 

 (b) Remove the fractional co-efficient : 

  0
16
3

8
1

2
3

2 23 =−−+ xxx . 

  ¤ßÚ SnP[PøÍ }USP : 

  0
16
3

8
1

2
3

2 23 =−−+ xxx  

12. (a) Find the nature of the roots : 

  0546 25 −+−− xxx  

  ‰»[PÎß ußø©ø¯U PõsP : 

  0546 25 −+−− xxx .  

Or 

 (b) Increase by 2 the roots of the equation 
03724 35 =−+− xxx . 

  \©ß£õk 03724 35 =−+− xxx  ß ‰»[PøÍ 2 BÀ 
AvP›UP. 

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

  Põæ°ß \©Ûßø©ø¯U TÔ {ÖÄP.  

Or 
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 (b) Prove : abccba >++ 555  )( cabcab ++ . 

  {ÖÄP : abccba >++ 555  )( cabcab ++ .  

14. (a) Prove : 





 +⋅+⋅++= ...

5
1

5
1

5
1

3
1

5
1

22log3log 53 . 

  {ÖÄP : 





 +⋅+⋅++= ...

5
1

5
1

5
1

3
1

5
1

22log3log 53   

Or 

 (b) Find sum to infinity of the series 

  ...
403020

1074
3020
74

20
4 +

⋅⋅
⋅⋅+

⋅
⋅+  

  öuõh›ß P¢uÈ Áøμ TkuÀ PõsP. 

  ...
403020

1074
3020
74

20
4 +

⋅⋅
⋅⋅+

⋅
⋅+  

15.  (a) Find the sum of n  terms of the series. 

  ...
54

1
43

1
32

1 +
⋅

+
⋅

+
⋅

 

  öuõh›ß ''n  EÖ¨¦PÒ Áøμ TkuÀ PõsP : 

  ...
54

1
43

1
32

1 +
⋅

+
⋅

+
⋅

 

Or 

 (b) Find the sum to n  terms of the series 

  ...543432321 +⋅⋅+⋅⋅+⋅⋅  

  öuõh›ß ''n  EÖ¨¦PÒ Áøμ TkuÀ PõsP : 

  ...543432321 +⋅⋅+⋅⋅+⋅⋅  
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. If γβα ,,  are the roots of 023 =+++ rqxpxx  form the 

equation whose roots are γβαβαγαγβ 2,2,2 −+−+−+ . 

 γβα ,,  Gß£Ú 023 =+++ rqxpxx  –ß ‰»[PÒ GÛÀ 

γβαβαγαγβ 2,2,2 −+−+−+  CÁØøÓ ‰»[PÍõPU 

öPõsh \©ß£õmøh Aø©UP. 

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

 wºUP : 06113333116 2345 =++−−+ xxxxx . 

18. If naaas +++= ....21  then prove that 

1
...

2

21 −
>

−
++

−
+

− n
n

as
s

as
s

as
s

n
 unless naaa === ...21 . 

 naaas +++= ....21  GÛÀ naaa === ...21  GÚ CÀ»õu ÷£õx 

1
...

2

21 −
>

−
++

−
+

− n
n

as
s

as
s

as
s

n
 GÚ {ÖÄP. 

19. Find the sum to infinity. 

 ...
!4

4321
!3

321
!2
21

1 ++++++++++  

 P¢uÈÁøμ TkuÀ PõsP. 

 ...
!4

4321
!3

321
!2
21

1 ++++++++++  
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20. Find sum upto n  terms of the series. 

 ...
13107

1
1074

1
741

1 +
⋅⋅

+
⋅⋅

+
⋅⋅

 

 öuõh›À n  EÖ¨¦PÒ Áøμ TkuÀ PõsP. 

 ...
13107

1
1074

1
741

1 +
⋅⋅

+
⋅⋅

+
⋅⋅

 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define the angle between two planes. 

 Cμsk uÍ[PÐUS Cøh°»õÚ ÷Põnzøu Áøμ¯Ö. 

2. Find the value of K so that the lines 
2

2
2

2
3

1 −=−=− z
k

yx
 

and 
5
6

1
5

3
1

−
−=−=− zy

k
x

 may be perpendicular to each 

other. 

 
2

2
2

2
3

1 −=−=− z
k

yx
 ©ØÖ® 

5
6

1
5

3
1

−
−=−=− zy

k
x

 GßÖ 

÷PõkPÒ JßÖUöPõßÖ ö\[SzuõP C¸¢uõÀ K&ß 
©v¨ø£U PõsP. 

3. Find the centre and radius of the sphere 
0542222 222 =−−−++ zxzyx . 

 0542222 222 =−−−++ zxzyx  GßÓ ÷PõÍzvß ø©¯® 
©ØÖ® Bμ® PõsP. 

Sub. Code 
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4. What is the definition of tangent line of the surface? 
 £μ¨¤ß öuõk÷Põmiß Áøμ¯øÓ GßÚ? 

5. Write the general equation of right circular cone. 
 ÷|ºÁmhU T®¤ß ö£õx \©ß£õmøh GÊxP. 

6. What is the definition of cylinder? 
 E¸øÍ°ß Áøμ¯øÓ GßÚ? 

7. Define grad φ  with an example. 

 grad φ &ø¯ GkzxUPõmkhß Áøμ¯Ö. 

8. Define divergence and curl. 

 Divergence ©ØÖ® curl ø¯ Áøμ¯Ö. 

9. If ( ) kxzjyziyxF


22 201463 +−+=  evaluate 
c

drF .


 where 

C is the straight line joining (0, 0, 0) to (1, 1, 1). 

 ( ) kxzjyziyxF


22 201463 +−+=  Gß£x C Gß£x (0, 0, 0) 
©ØÖ® (1, 1, 1) GßÓ ¦ÒÎPøÍ CønUS® ÷|º÷Põk 

GÛÀ 
c

drF .


 ©v¨ø£U PõsP. 

10. State Stoke’s theorem. 
 ì÷hõUì ÷uØÓzøuU TÖP. 

 Part B  (5 × 5 = 25) 

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

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

  (2, 3, –4) ©ØÖ® (1, –1, 3) ß ÁÈ¯õP ö\À¾® 
©ØÖ® x&Aa_US Cøn¯õÚ uÍzvß \©ß£õk 
PõsP. 

Or 
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 (b) Find in symmetry from the equation of the line 
given by  01352;75 =++−=−+ zyxzxx . 

  01352;75 =++−=−+ zyxzxx  ÷Põmiß 
\©ß£õkPøÍ \©a^º ÁiÂÀ PõsP.  

12. (a) Show that the lines ;
2

1
8
10

3
1 −=+=

−
+ zyx

 

1
4

7
1

4
3 −=+=

−
+ zyx

 are coplanar. 

  ;
2

1
8
10

3
1 −=+=

−
+ zyx

 
1

4
7

1
4
3 −=+=

−
+ zyx

GßÓ 

÷PõkPÒ J¸ uÍzvÀ Aø©¢uøÁ GÚU PõmkP. 

Or 

 (b) Prove that the lines 
2

1
8
10

3
1 −=+=

−
+ zyx

; 

1
4

7
1

4
3 −=+=

−
+ zyx

 are coplanar. 

  
2

1
8
10

3
1 −=+=

−
+ zyx

; 
1

4
7

1
4
3 −=+=

−
+ zyx

 GßÓ 

÷PõkPÒ J¸ uÍ Aø©£øÁ GÚ {ÖÄP. 

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

axis is 
632
zyx ==  and radius 5. 

  Aa_ 
632
zyx ==  BPÄ® Bμ® 5&BPÄ® öPõsh 

÷|ºÁmh E¸øÍ°ß \©ß£õmøhU PõsP. 

Or 

 (b) Find the condition for the equation  

  022222222 =++++++++ dwzvyuxhxyfyzczbyax  
to represent a cone. 

  022222222 =++++++++ dwzvyuxhxyfyzczbyax
GßÓ \©ß£õk J¸ T®ø£ SÔ¨£uØPõÚ 
{£¢uøÚø¯U PõsP. 
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14. (a) If r  is the position vector of any point ( )zyxp ,,  

prove that grad rnrr nn  2−= . 

  ¦ÒÎ ( )zyxp ,,  ß {ø» öÁUhº r  GÛÀ 

grad rnrr nn  2−=  GÚ {ÖÄP. 

Or 

 (b) Find the values of a, b, c for which 

( ) ( ) ( )kzcyxjzybxiazyxF


+++−++++= 33  is 

irrotational. 

  ( ) ( ) ( )kzcyxjzybxiazyxF


+++−++++= 33 Gß£x 

_Ç»ØÓx GÛÀ a, b, c ß ©v¨¦PøÍU PõsP. 

15.  (a) If ( ) ( )kxyzxzjiyF −+++= 32


 evaluate rdF
C



 .  

along the path 32 ;;2 tztytx ===  from 0=t  to 

1=t . 

  ( ) ( )kxyzxzjiyF −+++= 32


 GÛÀ 0=t  ÂÀ  

C¸¢x 1=t  US 32 ;;2 tztytx ===  GßÓ £õøu°À 

rdF
C



 . ø¯U PõsP. 

Or 

 (b) Verify Gauss divergence theorem for the vector 

function ( ) kyjxiyxF z 22 23 +−−=


 over the cube 

bounded by ayaxzyx ===== ,,0,0,0  and  

az = . 

  ayaxzyx ===== ,,0,0,0  ©ØÖ® az =  GÝ® 
uÍ[PÍõÀ Aøh£k® PÚ\xμ® ÷©¾® 

( ) kyjxiyxF z 22 23 +−−=


 GÛÀ Põì £õ´Ä 
÷uØÓzøu \›£õº. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Prove that 
3
8

sinsinsinsin 2222 =+++ δγβα  where the 

line makes an angle δγβα ,,,  with the four diagonals of 
a cube. 

 
3
8

sinsinsinsin 2222 =+++ δγβα  GÚ PõmkP C[S 

δγβα ,,,  Gß£Ú ÷PõmkUS® ‰ø»ÂmhzxUS® 
Cøh°»õÚ ÷Põn®. 

17. Find the shortest distant of the lines 

10
34

3
6

2
2

−
−=+=+ zyx

 and 
2
7

3
7

4
6

−
−=

−
−=+ zyx

 

 
10
34

3
6

2
2

−
−=+=+ zyx

 ©ØÖ® 
2
7

3
7

4
6

−
−=

−
−=+ zyx

 GßÓ 

÷PõkPÐUS Cøh¨£mh SøÓ¢u £m\yμzøuU PõsP. 

18. Find the equation of the cone of the second degree which 
passes through the axes. 

 Aa_UPÎß ÁÈ¯õP ö\À¾® Cμshõ® £i öPõsh 
T®¤ß \©ß£õmøhU PõsP. 

19. Prove that 

(a) ( ) ( ) ( ) FdivggdivFFFggFcurl


−+∇−∇=× ..  

 (b) 
rr

rdiv 2=








. 

 {ÖÄP 

(A) ( ) ( ) ( ) FdivggdivFFFggFcurl


−+∇−∇=× ..  

 (B) 
rr

rdiv 2=








. 
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20. Verify Gauss divergence theorem for 
( ) ( ) ( )kxyzjzxyiyzxF


−+−+− 222  taken over the 

rectangular parallelopiped czbyax ≤≤≤≤≤≤ 0,0,0 . 

 czbyax ≤≤≤≤≤≤ 0,0,0  GÝ® ö\ÆÁP Cønuμz 

vs©zvß  «x ( ) ( ) ( )kxyzjzxyiyzxF


−+−+− 222  ØS 
Põ]ß £õ´Ä ÷uõØÓzøu \›£õºUP. 

 
———————— 
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INTEGRAL CALCULUS 

(CBCS – 2022 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define definite integral. 

 Áøμ¯Özu öuõøP±møh Áøμ¯Ö. 

2. Show that  =
2

0

2

0

cossin

π π

dxxdxx nn . 

  =
2

0

2

0

cossin

π π

dxxdxx nn  GÚU PõmkP. 

3. Evaluate dxx
2

0

8sin

π

 

 ©v¨¤kP dxx
2

0

8sin

π

 

Sub. Code 
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4. Evaluate 
2

0

8cos

π

dxx  

 ©v¨¤kP 
2

0

8cos

π

dxx  

5. Evaluate  
1

0

1

0

dyydx . 

 ©v¨¤kP  
1

0

1

0

dyydx  

6. Evaluate  
2

0

1

0

3 dydx . 

 ©v¨¤kP  
2

0

1

0

3 dydx  

7. Evaluate   
1

0

1

0

1

0

dzdydx  

 ©v¨¤kP   
1

0

1

0

1

0

dzdydx  

8. Evaluate   
1

0

2

0

2

0

dzdydxy  

 ©v¨¤kP   
1

0

2

0

2

0

dzdydxy  
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9. Prove that ),(),( mnnm ββ = . 

 {ÖÄP ),(),( mnnm ββ =  

10. Prove that nn =+Γ )1( ! 

 {ÖÄP nn =+Γ )1( ! 

 Part B  (5 × 5 = 25) 

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

11. (a) Prove that  =
+

2

0
2/32/3

2/3

4)(cos)(sin
)(sin

π

πdx
xx

x
. 

   =
+

2

0
2/32/3

2/3

4)(cos)(sin
)(sin

π

πdx
xx

x
 GÚ {ÖÄP. 

Or 

 (b) Evaluate dx
x

x
 +

π

0
sin1

. 

  ©v¨¤kP dx
x

x
 +

π

0
sin1

 

12. (a) Evaluate  dxex x4  

  ©v¨¤kP  dxex x4  

Or 

 (b) Evalute  dxxx sin4  

  ©v¨¤kP  dxxx sin4  
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13. (a) Evaluate   +
1

0

3

2

22 )( dydxyx . 

  ©v¨¤kP   +
1

0

3

2

22 )( dydxyx  

Or 

 (b) Evaluate  
π

0

1

0

r  θθ ddrsin  

  ©v¨¤kP  
π

0

1

0

r  θθ ddrsin  

14. (a) Evaluate    ++
1

0

2

0

3

0

)( dzdydxzyx  

  ©v¨¤kP    ++
1

0

2

0

3

0

)( dzdydxzyx  

Or 

 (b) Evaluate   ++
=

1

0

1

0
221

1 dxdy
yx

I  use 22 yxu += , 

xv =  

  22 yxu += , xv =  GÚ £¯ß£kzv 

  ++
=

1

0

1

0
221

1 dxdy
yx

I  I ©v¨¤kP. 
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15. (a) Evaluate dxe x
∞

−

0

2

. 

  ©v¨¤kP dxe x
∞

−

0

2

 

Or 

 (b) Prove that π=





Γ

2
1

. 

  {ÖÄP. π=





Γ

2
1

 

 Part C  (3 × 10 = 30) 

Answer any three questions, choosing either (a) or (b) 

16. Evaluate =
2

0

sinlog

π

dxxI  

 ©v¨¤kP =
2

0

sinlog

π

dxxI  

17. Obtain the reduction formula for  dxxnsin . 

  dxxnsin  & ß SøÓ¨¦ `zvμzvøÚ ö£ÖP. 

18. Evaluate  
−π θ

θθπ
0

)cos1(

0

2 sin2 drdr
a

 

 ©v¨¤kP  
−π θ

θθπ
0

)cos1(

0

2 sin2 drdr
a
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19. Evaluate   
− −−

−

1

0

1

0

1

1

2 22x yx

dxdydzxyz . 

 ©v¨¤kP   
− −−

−

1

0

1

0

1

1

2 22x yx

dxdydzxyz  

20. Evaluate  

 (a)  −
1

0

87 )1( dxxx  

 (b) 
2

0

57 cossin

π

θθθ d . 

 ©v¨¤kP 

 (A)  −
1

0

87 )1( dxxx  

 (B) 
2

0

57 cossin

π

θθθ d  

  
———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Solve : ( ) dyxydxydyxa =+2 . 

 wºUP : ( ) dyxydxydyxa =+2 . 

2. Solve : 
yyx

x
dx
dy

2
2

22 −+
= . 

 wºUP : 
yyx

x
dx
dy

2
2

22 −+
= . 

3. Solve : ( ) 0432 =−− yxD . 

 wºUP : ( ) 0432 =−− yxD . 

4. Solve : 
xy
dz

zx
dy

yz
dx == . 

 wºUP : 
xy
dz

zx
dy

yz
dx == . 

Sub. Code 
22BMA3C1 
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5. Solve : 0costan 2
2

2

=++ xyx
dx
dy

dx
yd

. 

 wºUP : 0costan 2
2

2

=++ xyx
dx
dy

dx
yd

. 

6. Define variation of parameters. 

 AÍÄ¸UPÎß ©õÖ£õmøh Áøμ¯Ö. 

7. Solve : ( ) 022 =+++ dydxdxyx . 

 wºUP : ( ) 022 =+++ dydxdxyx . 

8. Solve : ( ) 02 =+++ dzzydyzdxx . 

 wºUP : ( ) 02 =+++ dzzydyzdxx . 

9. Eliminate the arbitrary function from ( )22 yxfZ += . 

 ( )22 yxfZ +=  ¼¸¢x ußÛaø¯õÚ ö\¯À£õmøh }USP. 

10. Eliminate a and b from ( ) ( )byaxZ ++= . 

 ( ) ( )byaxZ ++=  ¼¸¢x a ©ØÖ® b I }US. 

 Part B  (5 × 5 = 25) 

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

11. (a) Solve : ( ) ( ) 02 222 =+−−− dyyxdxyyxa . 

  wºUP : ( ) ( ) 02 222 =+−−− dyyxdxyyxa . 

Or 

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

  wºUP : ( )22 1 px += . 
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12. (a) Solve : xxy
dx
dyx

dx
ydx

dx
ydx log3 2

2
2

3

3
3 +=+++ . 

  wºUP : xxy
dx
dyx

dx
ydx

dx
ydx log3 2

2
2

3

3
3 +=+++ . 

Or 

 (b) Solve : teyx
dt
dy

dt
dx =+++ 31294 . 

  wºUP : teyx
dt
dy

dt
dx =+++ 31294 . 

13. (a) Solve : ( ) ( ) xeyx
dx
dyx

dx
ydx =−+−− 1122

2

. 

  wºUP : ( ) ( ) xeyx
dx
dyx

dx
ydx =−+−− 1122

2

. 

Or 

 (b) Solve : nxyn
dx
yd

sec2
2

2

=+ . 

  wºUP : nxyn
dx
yd

sec2
2

2

=+ . 

14. (a) Solve : 3
2

2
2 4 xy

dx
dyx

dx
ydx =−+ . 

  wºUP : 3
2

2
2 4 xy

dx
dyx

dx
ydx =−+ . 

Or 

 (b) Solve : ( ) ( )dyxzxzdxzyzy 2222 +++++  

     ( ) 022 =+++ dzyxyx . 

  wºUP : ( ) ( )dyxzxzdxzyzy 2222 +++++  

     ( ) 022 =+++ dzyxyx . 
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15.  (a) Solve : npqqp =+ 22 . 

  wºUP : npqqp =+ 22 . 

Or 

 (b) Solve : yzqypqpxy =++ . 

  wºUP : yzqypqpxy =++ . 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Solve : ( ) ( ) ( )2222 1 yxpayxp ++=− φ . 

 wºUP : ( ) ( ) ( )2222 1 yxpayxp ++=− φ . 

17. Solve : ( ) ( ) xy
dx
dyx

dx
ydx 6825625 2

2
2 =++−+ . 

 wºUP : ( ) ( ) xy
dx
dyx

dx
ydx 6825625 2

2
2 =++−+ . 

18. Solve : ( ) 04644 485
2

2
2 =++++ yxx

dx
dyx

dx
ydx . 

 wºUP : ( ) 04644 485
2

2
2 =++++ yxx

dx
dyx

dx
ydx . 

19. Solve : ( )22

2
2

1

1
3

x
y

dx
dyx

dx
ydx

−
=++ . 

 wºUP : ( )22

2
2

1

1
3

x
y

dx
dyx

dx
ydx

−
=++ . 

20. Solve : 012222 =+−−+ qypxqp . 

 wºUP : 012222 =+−−+ qypxqp . 

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

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Define Group. 

 S»® Áøμ¯Ö. 

2. Define Permutation. 

 Á›ø\ ©õØÓ® Áøμ¯Ö. 

3. Define coset. 

 CønUPn® & Áøμ¯Ö. 

4. What is normaliser? 

 C¯À¦ EÖ¨¦ GßÓõÀ GßÚ? 

5. Define isomerism. 

 \©Ä¸Äøhø© Áøμ¯Ö. 

6. What is quotient group? 

 S»zvß £[S Gß£x ¯õx? 

Sub. Code 
22BMA3C2 
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7. Define unit in R . 

 R &ß A»S Áøμ¯Ö. 

8. Define subring. 

 EÒÁøÍ¯® Áøμ¯Ö. 

9. Define ideal. 

 P¢uPÈ Áøμ¯Ö. 

10. What is epimorphism in R ? 

 R &À öÁÎ Aø©Â¯® GßÓõÀ GßÚ? 

 Part B  (5 × 5 = 25) 

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

11. (a) If G  be a group in which ( ) mmm baab =  for three 

consecutive integers and for all Gba ∈,,  then show 

that G  is abelian. 

  Gba ∈,,  GßÓ S»zvÀ C¸¢uõÀ, ( ) mmm baab =  

‰ßÖ öuõhºa]¯õÚ •Ê GsPÐUS® G &À 

C¸US©õÚõÀ, G  Gß£x G¥¼¯ß GÚU PõmkP. 

Or 

 (b) If nA  be the set of all even permutations in nS  then 

show that nA  is a group containing 2/!n  

permutations. 

  nA  Gß£x nS &À EÒÍ AøÚzx Cμmøh Á›ø\ 

©õØÓ[PÎß öuõS¨£õP C¸¢uõÀ, nA  Gß£x 2/!n  

Á›ø\ ©õØÓ[PøÍU öPõsh S»® Gß£øuU 
PõmkP. 
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12. (a) State and prove Euler’s theorem. 

  ³»›ß ÷uØÓzøu GÊv {¹¤UPÄ®. 

Or 

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

  _ÇØ] S»zvß xønUS»zvß _ÇØ]¯õÚx 
Gß£øu {¹¤UP. 

13. (a) For N  be a normal subgroup of a group G  then 

show that NG /  is a group under the operation 

defined by NabNbNa = . 

  G &À N  BÚx ÷|ºø© EmS»©õÚõÀ, NG /  

Gß£x NabNbNa =  BÀ Áøμ¯ÖUP¨£mh 

S»zvß RÌ ö\¯À£k® Gß£uøÚU PõmkP. 

Or 

 (b) If ': GGf →  be a homomorphism then show that 

the kernel k  of f  is a normal subgroup of G . 

  ': GGf →  Gß£x Em÷Põºzu»ÚõÀ, AvÀ k  

C¸US÷©¯õÚõÀ, Ax ÷|ºø© EmS»©õP G &À 
C¸US® GÚU PõmkP. 

14. (a) If R  be a ring and Rba ∈,  then show that  

(i) aaa == 00 , 

  (ii) ( ) ( ) ( )abbaba −=−=−  

  (iii) ( )( ) abba =−−  

  (iv) ( ) acabcba −=−  
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  ba,  Gß£x R  ÁøÍ¯zvÀ C¸US©õÚõÀ, 

¤ßÁ¸Áøu {¹¤UP. 

(i) aaa == 00 , 

  (ii) ( ) ( ) ( )abbaba −=−=−  

  (iii) ( )( ) abba =−−  

  (iv) ( ) acabcba −=−  

Or 

 (b) Prove that the characteristic of integral domain D  

is either 0 or a prime number. 

  J¸ J¸[Qøn¢u öuõøP°h¼ß ©v¨£P® D &ß 

]Ó¨¤¯À¦ 0 AÀ»x £Põ GsnõP C¸US® 

Gß£øu {¹¤UPÄ®. 

15.  (a) If ': RRf →  be a ring homomorphism and S  is an 

ideal of R  then show that ( )Sf  is an ideal of ( )Rf . 

  S  BÚx P¢uPÈ R &À, ': RRf →  ÁøÍ¯ 

Em÷Põºzu»õÚõÀ, ( )Sf  P¢uPÈ ( )Rf &À C¸US® 

Gß£øuU PõmkP. 

Or 

 (b) If F  be any field then show that the only ideals of 

F  are { }0  and F . 

  F  Gß£x PÍ©õÚõÀ, Auß P¢uPÈ { }0  ©ØÖ® F  

©mk÷© Gß£øuU PõmkP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Prove that  

(a) ∈= + nmaaa nmnm ,,  

 (b) ( ) ∈= nmaa mnnm ,,  

 {¹¤UP  

(A) ∈= + nmaaa nmnm ,,  

 (B) ( ) ∈= nmaa mnnm ,,  

17. If Gba ∈,  be a group then show that  

(a) order of a  = order of 1−a , 

 (b) order of a  = order of abb 1−  

 (c) order of ab  = order of ba  

 ba,  BÚx G  GßÓ S»zvÀ C¸¢uõÀ, ¤ßÁ¸ÁÚÁØøÓ 

{¹¤UP. 

(A) ( ) ( )100 −= aa  

 (B) ( ) ( )abba 100 −=  

 (C) ( ) ( )baab 00 =  

18. State and prove Cayley’s theorem. 

 ÷P´ö»ì&ß ÷uØÓzøu GÊv {¹¤UPÄ®. 
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19. Prove that n is an integral domain iff n  is prime. 

 n Gß£x öuõøP°hÀ ©v¨£P©õP C¸UP ÷Ásk©õÚõÀ 

‘n ’ BÚx £Põ GsnõP C¸UP ÷Ásk® GÚ {¹¤UP. 

20. State and prove fundamental homomorphism for a ring 
R . 

 R  GßÓ ÁøÍ¯zvÀ Ai¨£øh ÷©Ø÷PõºzuÀ ÷uØÓzøu 
GÊv {¹¤UP. 

  
———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define convergence of a sequence. Give an example. 

 JÊ[S Á›ø\°ß J¸[Suø» Áøμ¯Ö. Euõμn® u¸P. 

2. Define a limit of a sequence. 

 JÊ[S Á›ø\°ß GÀø»ø¯ Áøμ¯Ö. 

3. State the Cauchy’s second limit theorem. 

 ÷Põæ°ß Cμshõ® GÀø» ÷uØÓzøuU TÖP. 

4. Prove that any convergent sequence is a cauchy sequence. 

 G¢uöÁõ¸ SÂ²® öuõhºÁ›ø\²® ÷Põæ öuõhºÁ›ø\ 
GÚ {ÖÄP. 

5. State Kummer’s test. 

 S®©›ß ÷\õuøÚø¯ TÖP. 

Sub. Code 
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6. Test the convergence of the series 
n
xn

 . 

 
n
xn

  GÝ® öuõh›ß J¸[SuÀ ußø©ø¯ ÷\õvUP. 

7. Show that the series +−+−
4
1

3
1

2
1

1  converges. 

 +−+−
4
1

3
1

2
1

1  J¸[S® GÚ PõmkP. 

8. Define a absolutely convergent series. 

 uÛ J¸[SuÀ Á›ø\ø¯ Áøμ¯Ö. 

9. Define conditionally convergent series. 

 {£¢uøÚ J¸[S öuõhøμ Áøμ¯Ö. 

10. Define Cauchy product of series. 

 Á›ø\°ß Põæ ö£¸UPø» Áøμ¯Ö. 

 Part B  (5 × 5 = 25) 

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

11. (a) Prove that 







+1n
n

 is a monotonic increasing 

sequence. 

  







+1n
n

 Gß£x K›¯À£õÚ HÖ® JÊ[S Á›ø\ GÚ 

{¹¤. 

Or 

 (b) Prove that a sequence ( )na  cannot converge to two 
distinct limits. 

  ( )na  GÝ® J¸ JÊ[S Á›ø\ C¸ öÁÆ÷ÁÓõÚ 
GÀø»PÎÀ SÂ¯õx GÚ {¹¤. 
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12. (a) Let 
nnnn

an +
++

+
+

+
= 1

2
1

1
1

  prove that ( )na  

converges. 

  
nnnn

an +
++

+
+

+
= 1

2
1

1
1

  GÛÀ ( )na  SÂuÀ 

ußø©²øh¯x GÚ {ÖÄP. 

Or 

 (b) With the usual notations, prove that  

  ( )( ) ( )[ ] ennnn
n

n /421
1 1

→+++   

  ÁÇUP©õÚ SÔ±kPøÍ £¯ß£kzv 

( )( ) ( )[ ] ennnn
n

n /421
1 1

→+++   GÚ {ÖÄP. 

13. (a) State and prove comparison test. 
  J¨¤mka ÷\õuøÚø¯U TÔ {¹¤. 

Or 

 (b) Test the convergence of the series n

n

n
n !2

  by 

D’Alembert’s ratio test. 

  n

n

n
n !2

  ß J¸[Suø» i’A»®£ºmì ÂQu 

÷\õuøÚø¯ öPõsk ÷\õvUP. 

14. (a) Prove that any absolutely convergent series is 
convergent. 

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

Or 

 (b) Show that 
( )
n

n1−
  is a conditionally convergent 

series. 

  
( )
n

n1−
  J¸ {£¢uøÚ J¸[S® öuõhº GÚ {ÖÄP. 
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15.  (a) If the series na  and nb  converge to the sums a  
and b  respectively and if both the series converge 
absolutely, prove that cauchy product nC  
converges absolutely and has the sum ab . 

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

J¸[S® GÛÀ Auß Põæ ö£¸UPÀ nC  ® abUS 
uÛzx J¸[S® GÚ {ÖÄP. 

Or 

 (b) State and prove Riemann’s theorem. 

  Ÿ©õÛß ÷uØÓzøu TÔ {ÖÄP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Show that 1lim
1

=









∞→

n
n

a  where 0>a  is any real number. 

 1lim
1

=









∞→

n
n

a , 0>a  J¸ ö©´ Gs, GÚ {ÖÄP. 

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

 Põæ°ß CμshõÁx GÀø» ÷uØÓzøu TÔ {ÖÄP. 

18. State and prove Kummer’s test. 

 S®©›ß ÷\õuøÚø¯ TÔ {ÖÄP. 

19. State and prove Leibnitz’s test. 

 ½¤Ûmêß ÷\õuøÚø¯ TÔ {ÖÄP. 

20. State and prove Abel’s theorem. 

 Hö£¼ß ÷uØÓzøu GÊv {ÖÄP. 

  
———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define a subspace. 

 EÒöÁÎø¯ Áøμ¯Ö. 

2. Define a linear span of a set. 

 J¸ Pnzvß J¸ £i }mhzøu Áøμ¯Ö. 

3. What is the definition of dimension? 

 £›©õnzvß Áøμ¯øÓ GßÚ? 

4. Define basis of the vector space. 

 öÁUhº öÁÎ°ß AiUPnzøu Áøμ¯Ö. 

5. Let WVT →:  be a linear transformation. Prove that 
+= Trankvdim nullity T. 

 WVT →:  Gß£x J¸ ÷|›¯À E¸©õØÓ® GÛÀ 
+= Trankvdim  nullity T GÚ ÁøμP. 

Sub. Code 
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6. If 22: RRT →  is defined by ( ) ( )bababaT 4,32, +−=  

verify that T is a linear transformation or not. 

 ( ) ( )bababaT 4,32, +−=  GÚ 22: RRT →  À 

Áøμ¯ÖUP¨£mhõÀ T J¸ ÷|›¯À E¸©õØÓ©õ AÀ»x 
CÀø»¯õ GÚ ÷\õvUP. 

7. Define symmetric matrix. 

 \©a^º Aoø¯ Áøμ¯Ö. 

8. Define rank of a matrix. 

 J¸ Ao°ß uμzøu Áøμ¯Ö. 

9. If λ  is a eigen value of A then prove that λK  is an eigen 
value of KA. Where K is a scalar 

 A°ß A´Pß ©v¨¦ λ  GÛÀ KA °ß A´Pß ©v¨¦ λK  

GÚ {ÖÄP. C[S K Gß£x GsnÍÄ. 

10. Find the characteristics equation of  






 −−
01
cb

. 

 






 −−
01
cb

 ß ]Ó¨¤¯À \©ß£õmøhU PõsP. 

 Part B  (5× 5 = 25) 

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

11. (a) Let V be a vector space over a field F, prove that 

  (i) ( ) vuvu ααα −=−  

  (ii) vu αα =  and vux =≠ 0  

  (iii) vu βα =  and βα =≠ 0u . 
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  F GßÓ PÍzvß «uø©¢u öÁUhº öÁÎ V GÛÀ 

RÌUPshÁØøÓ {ÖÄP. 

  (i) ( ) vuvu ααα −=−  

  (ii) vu αα =  and vux =≠ 0  

  (iii) vu βα =  and βα =≠ 0u . 

Or 

 (b) Prove that the union of two subspaces of a vector 

space need not be a subspaces. 

  J¸ öÁUhº öÁÎ°ß C¸ EÒöÁÎPÎß ÷\º¨¦U 

Pn® EÒöÁÎ¯õP C¸UP ÷Ási¯vÀø» Gß£øu 

{ÖÄP. 

12. (a) Prove that the vectors (1, 2, 1), (2, 1, 0) and (1, –1, 2) 

are linearly independent. 

  öÁUhºPÒ (1, 2, 1), (2, 1, 0)  ©ØÖ® (1, –1, 2)  

Gß£øÁ ÷|›¯À \õº£ØÓøÁ GÚ {ÖÄP.  

Or 

 (b) Show that (1, 1, 0, 0), (0, 1, –1, 0) and (0, 0, 0, 3) 4R  

are  linearly independent. 

  (1, 1, 0, 0), (0, 1, –1, 0) ©ØÖ® (0, 0, 0, 3) GÝ®  

4R  À EÒÍøÁ J¸ £i \õμõux GÚ PõmkP. 

13. (a) State the prove Schwarz inequality.  

  ìUÁõºêß \©Ûßø©ø¯ TÔ {ÖÄP. 

Or 
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 (b) Prove that is ⊥⊕= WWV . 

  ⊥⊕= WWV GÚ {ÖÄP. 

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

  A GÝ® \xμ Ao \©a^μõÚx TAA =  GÚ {ÖÄP.  

Or 

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












=

7012
7436

3124

A . 

  Ao°ß uμ® PõsP 
















=

7012
7436

3124

A . 

15.  (a)  Show that the matrix  







=

13
21

A  satisfies the 

equation 0522 =−− IAA . 

  







=

13
21

A  GÝ® Ao 0522 =−− IAA  GÝ® 

\©ß£õmøh §ºzv ö\´²® GÚU PõmkP. 

Or 

 (b) State and prove Cayley Hamilton theorem. 

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

Answer any three questions. 

16. Let V  be a vector space over a field F  and S  be a non-

empty subset of V . Prove the following. 

 (a) ( )SL  is a subspace of V  

 (b) ( )SLS ⊆  

 (c) ( )SL  is the smallest subspace of V  containing S . 

 F  GßÓ PÍzvß «uø©¢u öÁUhº öÁÎ V  ©ØÖ® S  

Gß£x V  ß öÁØÓØÓ EmPn® GÛÀ RÌPshÁØøÓ 

{ÖÄP. 

 (A) ( )SL  Gß£x V  ß EÒöÁÎ 

 (B) ( )SLS ⊆  

 (C) ( )SL  Gß£x S  ø¯ ö£ØÖÒÍ ªPa ]Ô¯ V  °ß 

EÒöÁÎ GÚ {ÖÄP. 

17. Prove that any two bases of a finite dimensional vector 

space have the same number of elements. 

 J¸ •iÄÖ £›©õn•ÒÍ öÁUhº öÁÎ°ß G¢u C¸ 

AiUPn[PÐ® \© GsoUøP°À EÖ¨¦PøÍ¨ 

ö£ØÔ¸US® GÚ {ÖÄP. 

18. If V  and W  are vector space, show that ( )WVL ,  is also a 

vector space. 

 V  ©ØÖ® W  Gß£Ú öÁUhº öÁÎPÒ GÛÀ ( )WVL ,  J¸ 

öÁUhº öÁÎ BS® GÚ PõmkP. 
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19. State and prove Gram-Schmidth orthoganalization 
process. 

 Uμõ®&ìªzvß ö\[SzuõUPø» TÔ {ÓÄP. 

20. Find the eigen values and eigen vectors of the 

matrix
















−
−−

−
=

312
132

226

A . 

 Ao°ß G´Pß ©v¨¦ ©ØÖ® G´Pß öÁUhº PõsP 

















−
−−

−
=

312
132

226

A . 

 
———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Prove : 
2

3
2

2
1

s
tL π=






 . 

 {ÖÄP : 
2

3
2

2
1

s
tL π=






 . 

2. Find : ( )tL 2sin3 . 

 PõsP : ( )tL 2sin3 . 

3. Find : 
( ) 












−
−

5
1

3

1

s
L . 

 PõsP : 
( ) 












−
−

5
1

3

1

s
L . 

Sub. Code 
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4. Find : 





++
−

52
1

ss
sL . 

 PõsP : 





++
−

52
1

ss
sL . 

5. Define even function. 

 Cμmøha \õºø£ Áøμ¯Ö. 

6. Write the formula for ‘ na ’ in the Fourier cosine expansion 

of ( )xf  in ( )π,0 . 

 ( )π,0  À ( )xf –ß L§›¯º öPõø\ß Â›ÂÀ ‘ na ’–ß 

`zvμzøu GÊxP. 

7. Define : Fourier cosine integral. 

 Áøμ¯Ö : L§›¯º öPõø\ß öuõøP±k. 

8. Find Fourier sin transform of ( ) xxf 1= . 

 ( ) xxf 1= –ß L§›¯º ø\ß E¸©õØÓ® PõsP. 

9. Define Fourier cosine transform. 

 L§›¯º öPõø\ß E¸©õØÓzøu Áøμ¯Ö. 

10. Find : 





− −
−

aez
zz 1 . 

 PõsP : 





− −
−

aez
zz 1 . 
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 Part B  (5 × 5 = 25) 

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

11. (a) Find : ( )tetL 32 − . 

  PõsP : ( )tetL 32 − . 

Or 

 (b) Find : 






 −
t
eL
t1

. 

  PõsP : 






 −
t
eL
t1

. 

12. (a) Find : ( )( )







+++
1−

221 2
1

sss
L .  

  PõsP : ( )( )







+++
1−

221 2
1

sss
L .  

Or 

 (b) Find : ( ) 











++

+−
22

1

54

2

ss
sL . 

  PõsP : ( ) 











++

+−
22

1

54

2

ss
sL . 

13. (a) Prove : +−+−= 7
1

5
1

3
114

π . 

  {ÖÄP : +−+−= 7
1

5
1

3
114

π . 

Or 
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 (b) Expand ( ) ( )ππ <<−= xxxf  as a Fourier series with 

period π2 . 

  π2  CøhöÁÎ°À ( ) ( )ππ <<−= xxxf  I L§›¯º 

öuõhμõP Â›zx GÊxP. 

14. (a) State and prove convolution theorem. 

  ©i¨¦z ÷uØÓzøu GÊv {ÖÄP. 

Or 

 (b) Prove that : ( ){ }
ds
dFsxxfFc = . 

  {ÖÄP : ( ){ }
ds
dFsxxfFc = . 

15.  (a) Find : ( )( )







−−
−

bzaz
zz

2
1 . 

  PõsP : ( )( )







−−
−

bzaz
zz

2
1 . 

Or 

 (b) Find : 
( )( ) 












−−
−−

2
1

21

4

zz
zz . 

  PõsP : 
( )( ) 












−−
−−

2
1

21

4

zz
zz . 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. (a) Find : ( )tteL t cos− . 

 (b) Evaluate : dt
t
ee ztt


∞ −−

0

. 

 (A) PõsP : ( )tteL t cos− . 

 (B) ©v¨¤kP : dt
t
ee ztt


∞ −−

0

. 

17. Solve tey
dt
dy

dt
yd −=++ 452
2

2

 using Laplace transform 

given 0== dt
dyy  when 0=t . 

 »õ¨»õì E¸©õØÓzøu¨ £¯ß£kzv 

tey
dt
dy

dt
yd −=++ 452
2

2

I wºUP 0=t  GÛÀ 0== dt
dyy  

GÚU öPõkUP¨£mkÒÍx. 

18. Find a cosine series in the range of ( )π,0  for 

( )






<<−

<<
=

πππ

π

xx

xx
xf

2

20
 

 ( )






<<−

<<
=

πππ

π

xx

xx
xf

2

20
–ØS ( )π,0  Ãa]À öPõø\ß 

öuõhº PõsP. 
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19. State and prove Parsival’s identity. 

 £õº]ÁÀì •ØöÓõ¸ø©ø¯ TÔ {ÖÄP. 

20. Solve : ( ) ( ) ( ) 04142 =++−+ kykyky  where ( ) 10 =y , 
( ) 01 =y . 

 ( ) ( ) ( ) 04142 =++−+ kykyky  I wºUP CvÀ ( ) 10 =y , 

( ) 01 =y . 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Define Equivalent Matrices. 
 \©©õÚ AoPÒ – Áøμ¯Ö. 

2. Find Eigen Values of 





41
32

. 

 





41
32

&ß IPß ©v¨ø£ PõsP. 

3. Solve ( )xpyp −=tan . 

 wºUP ( )xpyp −=tan . 

4. Solve ( ) 0342 =+− yDD . 

 wºUP ( ) 0342 =+− yDD . 

5. Find ny  if ( )baxy += log . 

 ( )baxy += log  GÛÀ ny &I PõsP. 

6. Write down the Cartesian formula for radius  
of curvature. 

 ÁøÍÁøμ Bμ® Põs£uØPõÚ Põºj]¯ß `zvμzøu 
GÊxP. 

Sub. Code 
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7. Evaluate  dxxex . 

 ©v¨¤kP  dxxex . 

8. Evaluate  dxex x4  by using Bernoulli’s formula. 

  dxex x4 &I ö£º÷Úõ°¼ `zvμzøu £¯ß£kzv 

©v¨¤kP. 

9. Expand θntan . 

 θntan  Â›Ä£kzxP. 

10. Expand θncos . 

 θncos  – Â›Ä£kzxP. 

 Part B  (5 × 5 = 25) 

Answer all the questions. 

11. (a) Find the Eigen values of the Matrix 



 −

22
48

. 

  



 −

22
48

 GßÓ Ao°ß IPß ©v¨ø£ PõsP. 

Or 

 (b) Verify Cayley Hamilton Theorem for the Matrix 

















−
−=
111
112

301
A . 

  

















−
−=
111
112

301
A  GßÓ Aoø¯ öP´¼ íõªÀhß 

÷uØÓzvØS \›£õºUP. 
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12. (a) Solve ( ) 012 =+++ pyxxyp . 

  wºUP ( ) 012 =+++ pyxxyp . 

Or 

 (b) Solve ( ) xeyDD 32 96 =+− . 

  wºUP ( ) xeyDD 32 96 =+− . 

13. (a) Find the thn  differential co-efficient of xex . 

  xex &ß thn  ÁøP±mk öPÊøÁ PõsP. 

Or 
 (b) What is the radius of curvature of the curve 

244 =+ yx  at the point ( )1,1 . 

  244 =+ yx  ß ¦ÒÎ ( )1,1  GßÓ ÁøÍÁøμ°ß 
BμzøuU PõsP. 

14. (a) Prove that ( ) =+4

0
2log

8
tan1log

π πθθ d . 

  ( ) =+4

0
2log

8
tan1log

π πθθ d  GÚ {ÖÄP. 

Or 

 (b) Evaluate dxxx 2sin . 

  ©v¨¤kP dxxx 2sin . 

15.  (a) Express θ8cos  in terms of θsin . 

  θ8cos &I θsin  ÂvPÎÀ öÁÎ¨£kzxP. 

Or 

 (b) If 
5046
5045sin =

θ
θ

 show that 1=θ ° 85 ′  approximately. 

  
5046
5045sin =

θ
θ

 GÛÀ 1=θ ° 85 ′  \μõ\›¯õP GÚU 

PõmkP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Verify the Matrix 
















−
−=
113
110

121

A  satisfies the 

characteristic equation and find 1−A . 

 
















−
−=
113
110

121

A  GßÓ Ao°ß ]Ó¨¤¯À¦ \©ß£õmøh 

\›£õºzx ©ØÖ® 1−A  ©v¨ø£ PõsP. 

17. Solve ( ) xeyDD x 2cos652 =+− . 

 wºUP ( ) xeyDD x 2cos652 =+− . 

18. If xy 1sin−=  prove that ( ) 01 12
2 =−− yxyx  and 

( ) ( ) 0121 2
12

2 =−+−− ++ nnn ynyxnyx . 

 xy 1sin−=  GÛÀ ( ) 01 12
2 =−− yxyx  ©ØÖ® 

( ) ( ) 0121 2
12

2 =−+−− ++ nnn ynyxnyx  GÚ {ÖÄP. 

19. (a) Evaluate ( ) +1log xx .  (4) 

 (b) Prove that 
( )

( ) ( ) =
+

2

2
3

2
3

2
3

0 4cossin

sinπ πdx
xx

x
. (6) 

 (A) ©v¨¤kP ( ) +1log xx . 

 (B) 
( )

( ) ( ) =
+

2

2
3

2
3

2
3

0 4cossin

sinπ πdx
xx

x
 GÚ {ÖÄP. 

20. Prove that θθθθθ cos353cos215cos77coscos2 76 +++− . 

 θθθθθ cos353cos215cos77coscos2 76 +++−  GÚ {ÖÄP. 

———————— 
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 Section A  (10 × 2 = 20) 

Answer all questions. 

1. If 12 =−+= zyxφ , find grad φ at ( )0,0,1 . 

 ( )0,0,1   GßÓ ¦ÒÎ°À φ –ß \õ´Ä Ãu® PõsP.  C[S 

12 =−+= zyxφ . 

2. Define Solenoidal. 

 _¸ÒÄ Áøμ¯Ö. 

3. Find the solution of ( ) 042 =− yD . 

 ( ) 042 =− yD  – Eøh¯ wºÄ PõsP. 

4. Write the complementary function for distinct root 
occurred. 

 Cμsk öÁÆ÷ÁÓõÚ ‰»[PÎß xøna\õº¦ GÊxP. 

5. Define Limit of a function. 

 GÀø»a \õºø£ Áøμ¯Ö. 

6. Define Odd function. 

 JØøÓ£øh \õº¦ Áøμ¯Ö. 

Sub. Code 
22BMAA2 
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7. Write the formula for Newton’s forward interpolation 

formula. 

 {³mhÛß •ß÷ÚõUQ¯ Cøhaö\¸PÀ `zvμzøu 

GÊxP. 

8. Define Central Difference Operator. 

 ø©¯ ÷ÁÖ£õk ö\¯¼ Áøμ¯Ö. 

9. Write the formula for covariance between x  and y . 

 x  ©ØÖ® y  Cøh°À EÒÍ Ehß ©õÖ `zvμzøu 

GÊxP. 

10. Define positive and negative correlation. 

 ÷|º©øÓ ©ØÖ® Gvº©øÓ JmÓÄ Áøμ¯Ö. 

 Section B  (5 × 5 = 25) 

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

11. (a) If ( )222log zyx ++=φ  find φ∇ . 

  ( )222log zyx ++=φ  GÛÀ φ∇  PõsP. 

Or 

(b) If kyzjyzxixzF


423 22 +−=  find Fcurl


 at 

( )1,1,1 −− . 

  ( )1,1,1 −−  GßÓ ¦ÒÎ°À 

kyzjyzxixzF


423 22 +−= –ß _¸møh PõsP. 
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12. (a) Solve ( ) xeyDD 22 135143 +=−+ . 

  ( ) xeyDD 22 135143 +=−+ wºUPÄ®. 

Or 

 (b) Solve 092

2
2 =−+ y

dx
dyx

dx
ydx  

  092

2
2 =−+ y

dx
dyx

dx
ydx –øÁ wºUPÄ®. 

13. (a) Expand ( ) ( )2xxf −= π  in ( )ππ ,−  as a Fourier 

Series. 

  ( )ππ ,−  &À ( ) ( )2xxf −= π –ø¯ ÷£õ›¯›ß öuõhμõP 

Â›ÁõUSP.  

Or 

 (b) Find a half range sine series which represents 

( ) pxxf sin=  for p  not an integer in the interval 

π<< x0 . 

  ( ) pxxf sin=  –ø¯ ø\ß öuõhμõP PõsP. C[S 

π<< x0 –À p  Gß£x J¸ ÊÊUPÒ AØÓx. 

14. (a) Find the value of y  at 46=x  and 63=x  from the 

following data 

   

x  : 45 50 55 60 65 

y  : 114.84 96.16 83.32 74.48 68.48
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  öPõkUP¨£mh uμÂÀ 46=x  ©ØÖ® 63=x  –À y –

ß ©v¨ø£ PõsP. 

   

x  : 45 50 55 60 65 

y  : 114.84 96.16 83.32 74.48 68.48

Or 

 (b) Apply Gauss’s forward central difference formula 

and estimate ( )32f  from the following table 

   

x  :  25 30 35 40 

( )xfy = 0.2707 0.3027 0.3386 0.3794

  Põa]°ß ø©¯ ÷ÁÖ£õk `zvμzøu £¯ß£kzv 

( )32f  –ß ©v¨ø£ PõsP. 

x  :  25 30 35 40 

( )xfy = 0.2707 0.3027 0.3386 0.3794

15.  (a) Show that the correlation coefficient is independent 
of the change of origin and scale. 

  JmkÓÄ öPÊÂß ‰»•uÀ ©ØÖ® AÍÄzvmh® 
\õº£ØÓ ©õØÓ[PøÍ öPõsi¸US® GÚ {ÖÄP. 

Or 

 (b) Find the rank correlation coefficient between in x  

and y .  

x  : 165 167 166 170 169 172

y  : 61 60 63.5 63 61.5 64 
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  x  ©ØÖ® y  Cøh°À EÒÍ uμ JmkÓÄ öPÊøÁ 

PõsP. 

x  : 165 167 166 170 169 172

y  : 61 60 63.5 63 61.5 64 

 Section C  (3 × 10 = 30) 

Answer any THREE questions. 

16. If kxzjzyiyxF


222 ++= , find Fcurlcurl


. 

 kxzjzyiyxF


222 ++= –US F _¸Îß _¸øÍ PõsP. 

17. Solve ( ) xyDD 5cos4652 =++ . 

 ( ) xyDD 5cos4652 =++  –ø¯ wºUPÄ®. 

18. Expand the function ( ) xxxf sin= as a Fourier series in 

the interval ( )ππ ,− .  

 ( )ππ ,−  GßÓ CøhöÁÎ°À ( ) xxxf sin=  ÷£õ›¯º 

öuõhμõP Â›ÁõUSP. 

19. Find θ at 43=x  and 84=x  for the following data 

x  :  40 50 60 70 80 90 

θ  : 184 204 226 250 276 304

 öPõkUP¨£mh uμÄUS 43=x  ©ØÖ® 84=x –À θ –;Ú 

©v¨¦ PõsP.  

x  :  40 50 60 70 80 90 

θ  : 184 204 226 250 276 304
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20. Find the correlation coefficient between x  and y . 

x  :  51 63 63 49 50 60 65 63 46 50

y  : 49 72 75 50 48 60 70 48 60 56

 x  ©ØÖ® y  Cøh°À JmkÓÄ öPÊøÁ PõsP. 

x  :  51 63 63 49 50 60 65 63 46 50

y  : 49 72 75 50 48 60 70 48 60 56

  
———————— 
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U.G. DEGREE EXAMINATION, APRIL 2025 

Mathematics 

Allied: ANCILLARY MATHEMATICS III 

(CBCS – 2022 onwards) 

Time : Three Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. What is a particular integral? 
 uÛzöuõøP GßÓõÀ GßÚ? 

2. Eliminate a  and b ))(( byaxz ++=  

 a  ©ØÖ® b }USP ))(( byaxz ++=  

3. Write the solution of 0),( =qpf . 

 0),( =qpf ß wºøÁ GÊx. 

4. Write the Lagrange’s equation and its auxillary equation. 
 »Uμõßâß \©ß£õk ©ØÖ® Auß xøn \©ß£õk 

BQ¯ÁØøÓ GÊx. 

5. Evaluate ]32[ 2 ++ ttL . 

 ©v¨¦ PõsP ]32[ 2 ++ ttL . 

6. Define )]([1 sFL− . 

 )]([1 sFL−  Áøμ¯Ö. 

7. Write the formula for 'y  using Newton’s Central 
difference. 

 {³mhÛß ø©¯ Âzv¯õ\¨£i 'y  ß `zvμ® GÊx. 

Sub. Code 
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8. Write the formula to find maximum of a given formula. 
 öPõkUP¨£mh \õº¤ß ªøP ©v¨¦ Põn `zvμ® GÊx. 

9. Define )(nΓ . 

 )(nΓ & Áøμ¯Ö. 

10. Prove ),(),( mnnm ββ = . 

 {ÖÄP ),(),( mnnm ββ = . 

 Part B  (5 × 5 = 25) 

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

11. (a) Solve xez
x
z

x
z 2
2

2

34 =+
∂
∂−

∂
∂

. 

  wºUP  xez
x
z

x
z 2
2

2

34 =+
∂
∂−

∂
∂

. 

Or 

 (b) Eliminate f , )()( 22 yxfyxz −+= . 

  f &I }USP )()( 22 yxfyxz −+= . 

12. (a) Solve 2pxpq +=  

  wºUP 2pxpq += . 

Or 

 (b) Solve 221 qpqypxz ++++=  

  wºUP 221 qpqypxz ++++= . 

13. (a) Evaluate ][sin3 tL  . 

  ©v¨¦ PõsP ][sin3 tL . 

Or 

 (b) Evaluate 





++
−−

134
3

2
1

ss
sL . 

  ©v¨¦ PõsP 





++
−−

134
3

2
1

ss
sL .  
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14. (a) Find )5.1('f . 

x  1.5 2 2.5 3 3.5 4 

)(xf  3.375 7 13.625 24 38.875 59

  )5.1('f  PõsP. 

x  1.5 2 2.5 3 3.5 4 

)(xf  3.375 7 13.625 24 38.875 59

Or 

 (b) Find )6.0('y . 

x  0 0.2 0.4 0.6 0.8 10.

)(xy 0 0.12 0.49 1.12 2.02 3.2

  )6.0('y  PõsP 

x  0 0.2 0.4 0.6 0.8 10.

)(xy 0 0.12 0.49 1.12 2.02 3.2

15.  (a) Prove ),(cossin2 12
2

0

12 nmdnm βθθθ

π

=−− . 

  {ÖÄP ),(cossin2 12
2

0

12 nmdnm βθθθ

π

=−− . 

Or 

 (b) Prove )(2
0

122

ndyye ny Γ=
∞

−− . 

  {ÖÄP )(2
0

122

ndyye ny Γ=
∞

−− . 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Solve za
x
z 2
2

2

=
∂
∂

 given that when ya
x
zx sin,0 =

∂
∂=  and 

0=
∂
∂
y
z

. 

 0=x GÝ®÷£õx ya
x
z

sin=
∂
∂

 ©ØÖ® 0=
∂
∂
y
z

 GÛÀ 

za
x
z 2
2

2

=
∂
∂

I wºUP. 

17. Solve xyzqzxypyzx −=−+− 222 )()( . 

 wºUP xyzqzxypyzx −=−+− 222 )()( . 

18. Evaluate 







++−

−

)2)(1)(1(
11

sss
L . 

 ©v¨¦ PõsP 







++−

−

)2)(1)(1(
11

sss
L . 

19. Find the maximum value of x  for which )(xf  is 
maximum. Also find the maximum value of )(xf . 

x 0 10 20 30 40 
f(x) 1 0.9848 0.9397 0.8660 0.7660

 x  ß G¢u ©v¨¦US )(xf  AvP£m\ ©v¨¦ GÚ PõsP 

÷©¾® )(xf & ß ªøP ©v¨¦ PõsP.  
x 0 10 20 30 40 

f(x) 1 0.9848 0.9397 0.8660 0.7660

20. Prove 
)(
)()(

),(
nm
nmnm

+Γ
ΓΓ=β . 

 {ÖÄP 
)(
)()(

),(
nm
nmnm

+Γ
ΓΓ=β . 

———————— 
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U.G. DEGREE EXAMINATION, APRIL 2025 

Mathematics 

Allied – OPTIMIZATION TECHNIQUES 

(CBCS – 2022 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. What is a linear programming? 

 ÷|›¯À {μ»õUP® GßÓõÀ GßÚ? 

2. How do you obtain a graphical solution? 

 Áøμ£h wºøÁ GÆÁõÖ AøhÁõ´? 

3. Define basic solution in simplex method. 

 uÛ £ß•P •øÓ°À Ai¨£øh wºøÁ Áøμ¯Ö. 

4. Define a surplus variable. 

 ªøP ©õÔ Áøμ¯Ö. 

5. When is transportation problem unbalanced? 

 G¨÷£õx J¸ ÷£õUSÁμzx PnUS \©ÚØÓx? 

6. Define a transportation problem. 

 ÷£õUSÁμzx PnUøP Áøμ¯Ö. 

7. What is the assignment problem? 

 JxURmk PnUS GßÓõÀ GßÚ? 

Sub. Code 
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8. Is assignment problem, a special case of transportation 
problem? Justify your answer. 

 JxURmk PnUS Gß£x ÷£õUS ÁμzxPnUQß uÛ 
ÁøP¯õ? £v¾US {¯õ¯® TÖ. 

9. What is idle time on a machine? 
 C¯¢vμzvß «x ÷Áø»°À»õ ÷|μ® GßÓõÀ GßÚ? 

10. Define a sequencing problem. 
 Á›ø\£kzx® PnUS Áøμ¯Ö. 

 Part B  (5 × 5 = 25) 

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

11. (a) Write the five major steps of mathematical 
formulation. 

  Pou PnUPõP E¸ÁõUP¼ß I¢x ö£¸® 
£i{ø»PøÍ GÊxP. 

Or 

 (b) Solve by graphical method 

  Maximize  : 21 4020 xxz +=  

  Subject to :  108636 21 ≥+ xx , 

       36123 21 ≥+ xx , 

       1001020 21 ≥+ xx  

       0, 21 ≥xx    

  Áøμ£h •øÓ°À wºPU: 

  ö£¸ ©v¨¦ PõsP : 21 4020 xxz +=  

  ¤ßÁ¸ÁÚÁØøÓ ö£õ¸zx 108636 21 ≥+ xx , 

             36123 21 ≥+ xx , 

            1001020 21 ≥+ xx , 

           0, 21 ≥xx .  
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12. (a) Write the simplex algorithm. 

  uÛ £ß•P •øÓ ö\¯À•øÓø¯ TÖ. 

Or 

 (b) Find all the solutions 42 321 =++ xxx , 

552 321 =++ xxx . 

  AøÚzx wºÄPøÍ²® PõsP. 42 321 =++ xxx , 

552 321 =++ xxx . 

13. (a) Explain the six steps involved in solving a 
transportation problem. 

  ÷£õUSÁμzx PnUS wºÂß BÖ £i{ø»PøÍ 
ÂÍUSP. 

Or 

 (b) Solve by VAM method  

  D E F G Available 

 A 11 13 17 14 250 

 B 16 18 14 10 300 

 C 21 24 13 10 400 

Demand  200 225 275 250  

  ÷ÁõP¼ß ÷uõμõ¯ •øÓ¯¼À wºUP. 

  D E F G Qøh¨£x

 A 11 13 17 14 250 

 B 16 18 14 10 300 

 C 21 24 13 10 400 

÷uøÁ  200 225 275 250  
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14. (a) Solve the assignment problem. 

 W X Y Z 

A 8 7 9 10 

B 7 9 9 8 

C 10 8 7 11 

D 10 6 8 7 

  JxURmk PnUøP wºUP 

 W X Y Z 

A 8 7 9 10 

B 7 9 9 8 

C 10 8 7 11 

D 10 6 8 7 

Or 

 (b) Explain the mathematical representation of an 
assignment problem. 

  JxURmkU PnUQß Pou ÁiÁ ©õv›ø¯ ÂÍUSP. 

15. (a) Explain processing of n  jobs through 2 machines. 

  n  ÷Áø»PøÍ 2 C¯¢vμ[PÒ ‰»® 
Á›ø\¨£kzxÁøu ÂÍUSP.  

Or 

 (b) Find the optimal sequence, if passing is not allowed 
from the machine hours for jobs given below. 

Job 1 2 3 4 5 6 7 

Machine A 3 8 7 4 9 8 7 

Machine B 4 3 2 5 1 4 3 

Machine C 6 7 5 11 5 6 12 
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  R÷Ç EÒÍ ÷Áø»PÐUPõÚ C¯¢vμ ÷|μzvÀ, 
÷Áø» Á›ø\ C¯¢vμzvÀ ©õÓõux GÛÀ EP¢u 
Á›ø\ø¯ PõsP. 

÷Áø» 1 2 3 4 5 6 7 

C¯¢vμ® A 3 8 7 4 9 8 7 

C¯¢vμ® B 4 3 2 5 1 4 3 

C¯¢vμ® C 6 7 5 11 5 6 12 

 Part C  (3 × 10 = 30) 

Answer any three questions.  

16. Solve  

 Maximize 21 6050 xxz +=  

 Subject to  150032 21 ≤+ xx  

   150023 21 ≤+ xx , 

   4000 1 ≤≤ x , 

   4000 2 ≤≤ x .   

 wºUP : 

 ö£›¯ ©v¨¦ PõsP : 21 6050 xxz +=  

 ¤ßÁ¸ÁÚÁØøÓ ö£õ¸zx 150032 21 ≤+ xx , 

      150023 21 ≤+ xx , 

      4000 1 ≤≤ x , 

      4000 2 ≤≤ x . 
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17. Solve by simplex method 

 Maximize 21 35 xxz +=  

 Subject to  221 ≤+ xx , 

   1025 21 ≤+ xx , 

   1283 21 ≤+ xx , 

   0,0 21 ≥≥ xx  

 uÛ £ß•P •øÓ°À wºUP :  

 ö£¸ ©v¨¦ PõsP :  21 35 xxz +=  

 ¤ßÁ¸ÁÚÁØøÓ ö£õ¸zx 221 ≤+ xx ,  

      1025 21 ≤+ xx , 

      1283 21 ≤+ xx , 

      0,0 21 ≥≥ xx .  

18. Explain the method of finding basic solution to 
transportation problem by North west corner rule. 

 ÷£õUS Áμzx PnUQß Ai¨£øh wºÄ Põq® Áh÷©ØS 
‰» •øÓø¯ ÂÍUSP. 

19. Solve the assignment problem. 
 A B C D 
I 1 4 6 3 
II 9 7 10 9 
III 4 5 11 7 
IV 8 7 8 5 

 ÷£õUSÁμzx PnUøP wºUP :   

 A B C D 
I 1 4 6 3 
II 9 7 10 9 
III 4 5 11 7 
IV 8 7 8 5 



S–7229 

  

  7

 

20. Find the optimal sequence from the machine hours for 
the jobs given below. 

Job  1 2 3 4 5 

Machine A 5 1 9 3 10 

Machine B 2 6 7 8 4 

 ¤ßÁ¸® ÷Áø»PÎß C¯¢vμ® ÷|μzøu öPõsk ES¢u 
Á›ø\ø¯ PõsP. 

÷Áø» 1 2 3 4 5 

C¯¢vμ® A 5 1 9 3 10 

C¯¢vμ® B 2 6 7 8 4 

———————— 
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U.G. DEGREE EXAMINATION, APRIL 2025 

Mathematics 

Allied – STATISTICS – I 

(CBCS – 2022 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Find the median for 54, 81, 84, 71, 61, 57, 68, 54, 56, 67, 
49. 

 54, 81, 84, 71, 61, 57, 68, 54, 56, 67, 49–Cß Cøh{ø» 
PõsP. 

2. Find the range of 20, 22, 27, 30, 40, 48, 45, 32, 31, 35. 

 20, 22, 27, 30, 40, 48, 45, 32, 31, 35. ß Ãa_ PõsP. 

3. Define 21,ββ . 

 Áøμ¯Ö 21,ββ . 

4. Write the Karl Pearson’s coefficient of skewness. 

 PõºÀ ¤¯º\Ûß ÷PõmhU öPÊøÁ GÊxP. 

5. Define positive and negative correlation. 

 ªøP ©ØÖ® SøÓ JmkÓøÁ Áøμ¯Ö. 

6. If 1>xyb  then prove that 1<yxb . 

 1>xyb  GÛÀ 1<yxb  GÚ {ÖÄP. 

Sub. Code 
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7. Write the Lagrange interpolation formula. 

 ö»Uμõßâß CøhU Po¨¦ `zvμzøu GÊxP. 

8. ( ) 975=AB ; ( ) 100=Bα ; ( ) 25=βA ; ( ) 950=αβ . 
Find )(),( BA . 

 ( ) 975=AB ; ( ) 100=Bα ; ( ) 25=βA ; ( ) 950=αβ  

PõsP )(),( BA . 

9. State Bowley’s index number. 

 ö£Í¼°ß SÔ±mk Gs GÊxP. 

10. Write the methods of measurement of trends. 

 ÷£õUS AÍÃkPÎß •øÓPøÍ GÊxP. 

 Part B  (5 × 5 = 25) 

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

11. (a) Calculate the arithmetic mean. 
x : 50 48 46 44 42 40

f : 12 14 16 13 11 09

  Tmk \μõ\›ø¯ PnUQk. 

x : 50 48 46 44 42 40

f : 12 14 16 13 11 09

Or 

 (b) Find the harmonic mean. 
x : 1 2 3 4 5

f : 2 4 3 2 1

  Cø\a \μõ\›ø¯ PõsP. 

x : 1 2 3 4 5

f : 2 4 3 2 1
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12. (a) If 11 =′μ , ;5.22 =′μ  5.53 =′μ ; 164 =′μ  when 2=A , 

find 4321 ,,, μμμμ  when xA = . 

  2=A  GÛÀ 11 =′μ , ;5.22 =′μ  5.53 =′μ ; 164 =′μ   

xA =  GÛÀ 4321 ,,, μμμμ  I PõsP. 

Or 

 (b) Fit a straight line to the following data: 

x : 0 1 2 3 4 

y : 1 1.8 3.3 4.5 6.3

  ¤ßÁ¸® ÂÁμ[PÐUS ÷|ºU÷Põk ö£õ¸zxP. 

x : 0 1 2 3 4 

y : 1 1.8 3.3 4.5 6.3

13. (a) Find the rank correlation coefficient. 

Height : 165 167 166 170 169 172

Weight : 61 60 63.5 63 61.5 64 

  uμ JmkÓÄU öPÊ PõsP. 

E¯μ® : 165 167 166 170 169 172

 Gøh : 61 60 63.5 63 61.5 64 

Or 

 (b) Obtain the two regression equations. 

x : 25 28 30 32 35 36 38 39 42 45

y : 20 26 29 30 25 18 26 35 35 46

  C¸ ¤ßÚøhÄa \©ß£õkPøÍ ö£ÖP. 

x : 25 28 30 32 35 36 38 39 42 45

y : 20 26 29 30 25 18 26 35 35 46
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14. (a) 41 =U ; 72 =U ; 134 =U ; 307 =U ,  Find 5U . 

  41 =U ; 72 =U ; 134 =U ; 307 =U   PõsP 5U . 

Or 

 (b) Check whether the attributes A  and B  are 
independent. 

  ( ) 256=AB , ( ) 768=Bα , ( ) 48=βA , ( ) 144=αβ . 

  A  ©ØÖ® B  GßÓ £s¦PÒ \õº£ØÓøÁ¯õ Gß£øu 
÷\õvUPÄ®. 

  ( ) 256=AB , ( ) 768=Bα , ( ) 48=βA , ( ) 144=αβ . 

15.  (a) From the given chain base index numbers prepare 
fixed base index number. 

Year 1985 1986 1987 1988 1989 1990 1991

Chain base  105 108 110 107 115 120 125 

  öPõkUP¨£mkÒÍ öuõhº Ai¨£øhU SÔ±mk 
GsPÎ¼¸¢x {ø» Ai¨£øhU SÔ±möhsPøÍz 
u¯õ›UPÄ®. 

Bsk 1985 1986 1987 1988

öuõhº Ai¨£øhU SÔ±möhs 105 108 110 107 

Bsk 1989 1990 1991  

öuõhº Ai¨£øhU SÔ±möhs 115 120 125  

Or 

 (b) Use the method of least squares and fit a straight 
line trend to the following data : 

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

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

  «a]Ö ÁºUP •øÓø¯ £¯ß£kzv ¤ßÁ¸® 
ÂÁμ[PÐUS ÷|ºU÷Põk ÷£õUøP ö£õ¸zxP. 

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

y : 45 46 44 47 42 41 39 42 45 40 48
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Find the mode for the following data : 

Marks No. of students Marks No. of students

0-9 6 50-59 263 

10-19 29 60-69 133 

20-29 87 70-79 43 

30-39 181 80-89 9 

40-49 247 90-99 2 

 ¤ßÁ¸® ÂÁμ[PÐUS •Pk PõsP. 

©v¨ö£sPÒ ©õnÁº GsoUøP ©v¨ö£s ©õnÁº GsoUøP

0-9 6 50-59 263 

10-19 29 60-69 133 

20-29 87 70-79 43 

30-39 181 80-89 9 

40-49 247 90-99 2 

17. Fit the curve abxy =  to the following data : 

x : 1 2 3 4 5 6 

y : 1200 900 600 200 110 50

 ¤ßÁ¸® ÂÁμ[PÐUS abxy =  GßÓ÷ ÁøÍÁøμø¯ 

ö£õ¸zxP.  

x : 1 2 3 4 5 6 

y : 1200 900 600 200 110 50
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18. Find the correlation coefficient between x  and y . 

                X 
Y  

5 10 15 20

4 2 4 5 4 

6 5 3 6 2 

8 3 8 2 3 

 x  ©ØÖ® y  ØS Cøh°»õÚ JmkÓÄU öPÊ PõsP. 

                X 
Y  

5 10 15 20

4 2 4 5 4 

6 5 3 6 2 

8 3 8 2 3 

19. 1200=N ;  ( ) 600=ABC ; ( ) 50=αβγ ; ( ) 270=γ ; ( ) 36=βA ; 
( ) 204=γB ; ( ) 192)( =− αA ; ( ) ( ) 620=− βB . Find the 
remaining class frequencies.  

 1200=N ;  ( ) 600=ABC ; ( ) 50=αβγ ; ( ) 270=γ ; 

( ) 36=βA ; ( ) 204=γB ; ( ) 192)( =− αA ; ( ) ( ) 620=− βB  
«u•ÒÍ ¤›Ä Aø»öÁsPøÍ PõsP. 

20. Calculate : 

 (a) Laspeyre’s 

 (b) Paasche’s 

 (c) Fisher’s index numbers. 
Commodities Base year Current year 

 Price Quantity Price Quantity
A 2 8 4 6 
B 5 10 6 5 
C 4 14 5 10 
D 2 19 2 13 
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 (A) »õì¤¯º 

 (B) £õì÷\ 

 (C) ¤åº SÔ±möhsPøÍ PnUQk. 
ö£õ¸mPÒ Ai¨£øh Bsk |h¨¦ Bsk

 Âø» AÍÄ Âø» AÍÄ

A 2 8 4 6 
B 5 10 6 5 
C 4 14 5 10 
D 2 19 2 13 

 

  
———————— 
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U.G. DEGREE EXAMINATION, APRIL 2025 

Mathematics 

Allied — STATISTICS — II 

(CBCS – 2022 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Define sample space. 

 TÖöÁÎø¯ Áøμ¯Ö. 

2. If 




 <<−+

=
otherwise,0

42,
18

2
)(

xx
xf  then find )(xE . 

 




 <<−+

=
otherwise,0

42,
18

2
)(

xx
xf  GÛÀ )(xE &I PõsP.  

3. Compute the mode of a binomial distribution 





4
1

,7B . 

 





4
1

,7B  GÝ® D¸Ö¨¦¨ £μÁ¼ß •Pøh PnUQkP.  

4. State the M.G.F. of binomial distribution.  

 D¸Ö¨¦¨ £μÁ¼ß v¸¨¦zvÓß E¸ÁõUS® \õº¤øÚ 
TÖP.  
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5. What are large samples? 

 ö£¸[TÖ GßÓõÀ GßÚ? 

6. Define confidence limits.  

 Áøμ¯Ö :  |®¤UøP GÀø» 

7. Define sample error.  

 ©õv›PÎß ¤øÇø¯ Áøμ¯Ö. 

8. Write any two applications of t-test. 

 t-÷\õuøÚ°ß H÷uÝ® C¸ £s¦PøÍ GÊxP.  

9. Define 2χ -distribution.  

 2χ  £μÁø» Áøμ¯Ö. 

10. Define Latin square.  

 »zwß \xμzøu Áøμ¯Ö. 

 Part B  (5 × 5 = 25) 

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

11. (a) If A  and B  are independent events then prove that 

A and B  are also independent events.  

  A  ©ØÖ® B  Gß£Ú \õμõu {PÌa]PÒ GÛÀ A  

©ØÖ® B ® \õμõu {PÌa]PÒ GÚ {ÖÄP.  

Or 
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 (b) A continuous random variable has the distribution 

function 








≤
≤<−

≤

=
3,1

31,)1(

1,0

)( 4

x
xxk

x
xf  find  

  (i) k  

  (ii) the probability density function )(xf  

  








≤
≤<−

≤

=
3,1

31,)1(

1,0

)( 4

x
xxk

x
xf  GßÓ £μÁÀ 

\õº¤øÚ²øh¯ J¸ öuõhº \©Áõ´¨¦ ©õÔUS  

  (i) k  

  (ii) {PÌuPÄ Ahºzv \õ®£»ß )(xf &I PõsP.  

12. (a) Derive the characteristics function of the poisson 

distribution.  

  £õ´éõß £μÁ¼ß ]Ó¨¤¯À¦ \õºø£ u¸Â.  

Or 

 (b) Find the value of k , mean and variance of the 

following normal distribution 










++










−

=
2

8

2

)(
xx

kexf . 

  ¤ßÁ¸® C¯À £μÁÀ 











++










−

=
2

8

2

)(
xx

kexf  &ØS k &ß 

©v¨¦, \μõ\› ©ØÖ® £μÁØ£iø¯U PõsP.  
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13. (a) Explain the procedure for testing of a statistical 

hypothesis.  

  J¸ ¦ÒÎ°¯À Gk÷PõÒ ÷\õuøÚ°ß ö\´•øÓø¯ 

ÂÁ›.  

Or 

 (b) Explain the test of significance for single mean in 

large sample.  

  ö£¸[TÖPÐUPõÚ J¸ \μõ\›ø¯a ÷\õuøÚ°k® 

ö£õ¸ÐÖ ÷\õuøÚø¯ ÂÁ›.  

14. (a) Explain the t-test of significance for the difference 

between the means of two samples.  

  C¸ TÖPÐUS Cøh°»õÚ \μõ\› 

Âzv¯õ\zxUPõÚ t&ö£õ¸ÐÖ ÷\õuøÚø¯ 

ÂÍUSP.  

Or 

 (b) Explain the test of significance based on F-test.  

  F&÷\õuøÚ°ß Ai¨£øh°»õÚ ö£õ¸ÐÖ 

÷\õuøÚø¯ ÂÍUSP. 

15.  (a) Explain the importance of 2x -test.  

  2x  ÷\õuøÚ°ß •UQ¯zxÁzøu ÂÁ›.  

Or 

 (b) Explain two way classification. 

  C¸ÁÈ £S¨£õ´øÁ ÂÍUSP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. State and prove Baye’s theorem.  

 ÷£°ß ÷uØÓzøu TÔ {ÖÄP.  

17. Derive the first four moments of a binomial distribution.  

 D¸Ö¨¦¨ £μÁ¼ß •uÀ |õßS v¸¨¦zvÓßPøÍ u¸Â.  

18. Explain different types of sampling.  

 ©õv›PÎß £À÷ÁÖ ÁøPPøÍ ÂÁ›.  

19. Two random samples drawn from 2 normal population 

are given below. Test whether the 2 populations have the 

same variance.  

Sample I 20 16 26 27 23 22 18

Sample II 17 23 32 25 22 24 28

Sample I 24 25 19 – – n = 10  

Sample II 6 31 33 20 27 n = 12  

 2 C¯À ©UPÒ öuõøP°¼¸¢x GkUP¨£mh Cμsk 

Áõ´¨¦U TÖPÒ R÷Ç öPõkUP¨£mkÒÍx. A¢u 2 ©UPÒ 

öuõøP²® J÷μ £μÁØ£iø¯ Eøh¯uõ GÚ ÷\õvUPÄ®.  

©õv› I 20 16 26 27 23 22 18

©õv› II 17 23 32 25 22 24 28

©õv› I 24 25 19 – – n = 10  

©õv› II 6 31 33 20 27 n = 12  
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20. Analyse the various in the following Latin square.  
A8 C18 B9 

C9 B18 A16 

B11 A10 C20 

 ¤ßÁ¸® »zwß ÁºUPzvß ©õÖ£õmøh Bμõ´P.  

A8 C18 B9 

C9 B18 A16 

B11 A10 C20 

  

  
———————— 


