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B.Sc. DEGREE  EXAMINATION, APRIL 2011

First Semester

Mathematics

ANALYTICAL GEOMETRY 3D AND VECTOR

CALCULUS

(Non-CBCS—2004 onwards)

Time : 3 Hours Maximum : 100 Marks

Part A (10 × 2 = 20)

Answer all questions.

Each question carries 2 marks.

1. Find the angle between the planes

2 – 6, 2 7.x y z x y z    

2 – 6,x y z  ©ØÖ® 2 7x y z   GßÓ uÍ[PÐUS

Cøh¨£mh @Põn® PõsP.

2. Write down the equations of the straight lines passing

through  , ,a b c  which are parallel to Z axis and

perpendicular to Z axis.
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Z Aa]ØS Cøn¯õPÄ® Z Aa]ØS öŒ[SzuõPÄ®

 , ,a b c  GÝ® ¦ÒÎ ÁÈa öŒÀ¾® @|º @PõkPÎß

Œ©ß£õkPøÍ GÊxP.

3. Find the point where the line 
– 2 – 4 6
2 –3 4

x y z 
   meets

the plane 2 4 – – 2 0.x y z 

– 2 – 4 6
2 –3 4

x y z 
   GßÓ @Põk® 2 4 – – 2 0x y z 

GßÓ uÍ•® Œ¢vUS® ¦ÒÎø¯U PõsP.

4. State the conditions for the straight line 1 1– –x x y y
l m



1–z z
n

  to lie on the plane 0.ax by cz d   

1 1– –x x y y
l m

  1–z z
n

  GÝ® @|º@Põk

0ax by cz d     GÝ® uÍzvÀ Aø©¯

{£¢uøÚPøÍ GÊxP.
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5. Find the centre and radius of the Sphere
2 2 2 2 2 2 0.ax ay az ux vy wz d      

2 2 2 2 2 2 0ax ay az ux vy wz d       & G Ý ®

@PõÍzvß ø©¯®, Bµ® PõsP.

6. Find the tangent plane at  –1, 4, – 2  on

2 2 2 – 2 – 4 2 – 3 0x y z x y z    ,

2 2 2 – 2 – 4 2 – 3 0x y z x y z     GßÓ @PõÍzvØS

 –1, 4, – 2 &À öuõkuÍa Œ©ß£õk PõsP.

7. If 4 22 –xz x y  , find  at 2, –2, –1 

4 22 –xz x y  &GÛÀ  2, –2, –1 -&À   - - -&IU PõsP.

8. Find the value of a such that

     2 2 2F = – 2 –axy z i x yz j y axz k  
  

 is

irrotational.

     2 2 2F = – 2 –axy z i x yz j y axz k  
  

& G ß Ó

vøŒ¯ß ”ÇØ]¯ØÓuõÚõÀ  a&ß ©v¨¦ PõsP.
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9. If  F = z x i y j z k 
  

and C is the curve x = t, y = t2, z

= t3 joining (0, 0, 0) and (1, 1, 1) evaluate F .
c

d r


 F = z x i y j z k 
  

@©¾® C Gß£x (0, 0, 0) ©ØÖ®

(1, 1, 1)&I CønUS® x = t, y = t2, z = t3 GÝ®

ÁøÍÁøµ F .
c

d r


&GÛÀ PõsP.

10. State the divergence theorem.

£õ#Äz @uØÓzøu GÊxP.

Part  B (6 × 8 = 48)

Answer any six questions.

Each question carries 8 marks.

11. Find the equation of the plane passing through the

points  3,1, 2 ,  3, 4, 4  and perpendicular to the plane

5 4 0.x y z  

5 4 0x y z   GßÓ uÍzvØS öŒ[SzuõP EÒÍ

 3,1, 2 ,  3, 4, 4  ¦ÒÎPÎß ÁÈ¯õP öŒÀ¾® uÍzvß

Œ©ß£õmøhU PõsP.
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12. Find the equation of the plane through the line of

Intersection of the planes 1, 2 3 4 7x y z x y z     

and perpendicular to the plane – 5 3 5.x y z 

1, 2 3 4 7x y z x y z       GßÓ uÍ[PÎß öÁmkU

@Põk ÁÈ¯õPÄ® – 5 3 5x y z  GßÓ uÍzvØS

öŒ[SzuõPÄ® öŒÀ¾® uÍzvß Œ©ß£õk PõsP.

13. Find the perpendicular distance from  3, 9, –1  to the

line 
8 – 31 – 13 .

– 8 1 5
x y z

 

8 – 31 – 13
– 8 1 5

x y z
   GßÓ @PõmiØS®  3, 9, –1  GßÓ

¦ÒÎUS® Cøh@¯EÒÍ öŒ[Szx yµzøuU PõsP.

14. Prove that the lines 3 – 4 2 0 – 4 3 ,x y z y y z    

3 – 5 9 0 7 – 5 – 7x y z x y z     are parallel.

3 – 4 2 0 – 4 3 ,x y z y y z      3 – 5 9 0x y z   

7 – 5 – 7x y z   GßÓ @PõkPÒ Cøn¯õÚøÁ GÚ

{¹¤.
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15. Find the centre and radius of the circle
2 2 2 2 – 2 – 4 – 19 0,x y z x y z    2 2 7 0x y z     as

a great circle.

2 2 2 2 – 2 – 4 – 19 0,x y z x y z     2 2 7 0x y z   

GÝ® Ámhzvß ø©¯®, Bµ® PõsP.

16. Find the sphere having the circle
2 2 2 7 – 2 2 0,x y z y z       2 3 4 – 8 0x y z   as a

great circle.

2 2 2 7 – 2 2 0,x y z y z     2 3 4 – 8 0x y z    -&GßÓ

Ámhzøu «¨ö£¸ Ámh©õP öPõsh @PõÍa Œ©ß£õk

PõsP.

17. Prove :

(a)   .u v u v     

(b)   .u v u v    



7 AFN-1434

{¹¤.

(a)   .u v u v     

(b)   .u v u v    

18. Show that the vector  2 2– 3 – 2y z yz x i

 3 2xz xy j   +  3 – 2 2xy x z z k  is both solenoidal

and irrotational.

 2 2– 3 – 2y z yz x i  3 2xz xy j  +  3 – 2 2xy x z z k

&I J¸ ÁÈa”ØÖ vøŒ¯ß GßÖ®, J¸ ”ÇØ]¯ØÓ

vøŒ¯ß GßÖ® {¹¤.

19. If 2A = 2xy i yz j xzk  and S is the surface of the

rectangular parallelopiped bounded by the planes

0, 2, 0, 1, 0, 3,x x y y z z      evaluate ˆA .
s

n ds

2A = 2xy i yz j xzk   GßÖ® S Gß£x

0, 2, 0, 1, 0, 3,x x y y z z      GßÓ uÍ[PÍõÀ

AøhUP¨£mh PÚöŒÆÁPzvß ¦Ó¨£µ¨¦ GßÖ®

øÁzxU öPõsk ˆA
s

n ds &I ©v¨¤kP.
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20. Use Stoke’ theorem to show that    

ì@hõUì @uØÓ® ‰»®    GÚU PõmkP.

Part C (2 × 16 = 32)

Answer any two questions.
Each question carries 16 marks.

21. Prove that the equation

 2 2 24 4 4 2 7 2 12 0x y z yz zx xy x y z         

represents a pair of parallel plans and find the

distance between them.

 2 2 24 4 4 2 7 2 12 0x y z yz zx xy x y z         

GßÓ Œ©ß£õk C¸ Cøn uÍ[PÐUS›¯x GÚ {¹¤.

@©¾® C¸ uÍ[PÐUS Cøh@¯ EÒÍ yµzøu²®

PõsP.

22. Prove that the lines

1 10 – 1 3 1 – 4;
–3 8 2 –4 7 1

x y z x y z   
     are coplanor,

Find also their point of intersection and the plane

through them.
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1 10 – 1 3 1 – 4;
–3 8 2 –4 7 1

x y z x y z   
     GßÓ @PõkPÒ

J¸ uÍzvÀ Aø©¢uøÁ GÚ {¹¤. @©¾® A¢u C¸

@PõkPÎß öÁmk¨ ¦ÒÎ ©ØÖ® Auß ÁÈ¯õP

öŒÀ¾® uÍzøu²® PõsP.

23. Find the equation fo the sphere touching the three

coordinate planes. How many such spheres can be

drawn ?

‰ßÖ •ußø©z uÍ[PøÍ²® öuõk® @PõÍa

Œ©ß£õk PõsP . AÆÁõÖ GzuøÚ @PõÍ[PÒ Põn

C¯¾® ?

24. (a) Prove that :  2 2 .r r re e e
r

  

{¹¤ :  2 2 .r r re e e
r
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***

(b) If a  is a constant vector and r  is the position

vector of any point, Prove that

(i) div   0a r   and

(ii)  curl 2a r a  .

a Gß£x ©õÔ¼ vøŒ¯ß r  Gß£x J¸ ¦ÒÎ°ß

{ø»z vøŒ¯ß GÛÀ :

(i) div   0a r   GßÖ®

(ii)  curl 2a r a  GßÖ® {¹¤.

25. Verify Green’s theorem for

   2 2

C

3 – 8 4 – 6x y dx y xy dy where C is the

boundary of the region R enclosed by 2 2and .y x y x 

2y x ©ØÖ® 2y x  £µÁøÍÄPÎÀ Aøh£k®

£Sv  R-@©¾® Auß ÁøÍÁøµ C GÛÀ

   2 2

C

3 – 8 4 – 6x y dx y xy dy &US QŸÛß

@uØÓzøua Œ›£õºUPÄ®.
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B.Sc. DEGREE  EXAMINATION, APRIL 2011

First Semester

Mathematics

CALCULUS AND TRIGONOMETRY

(Non-CBCS—2004 onwards)

Time : 3 Hours Maximum : 100 Marks

                                Section A                  (10 × 2 = 20)

Answer all questions.

1. If  siny ax b  , write down the formula for yn.

 siny ax b  GÛÀ  yn– ß ‹zvµzøu GÊxP.

2. Find the Maximum value of – xxe

– xxe –ß «¨ö£¸ ©v¨¦ PõsP.

3. What is the direction of the tangent at (2, 1) to the

curve 3 3 9.x y 

(2, 1)  GßÓ ¦ÒÎ°À 3 3 9x y   GßÓ ÁøÍÄUS

öuõk@Põmiß vøŒ GßÚ ?

AFN-1435 BMA132
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4. Find the radius of curvature for siny x  at π .2x 

siny x  GßÓ ÁøÍÁøµUS π
2x   GßÓ ¦ÒÎ°À

ÁøÍÄ Bµ® PõsP.

5. Find the Co-ordinates of the centre of curvature of the

curve  2 1 1at , .2 4y x

2y x  GßÓ ÁøÍÂØUS   1 1,2 4 -GßÓ ¦ÒÎ°À

ÁøÍÄ ø©¯zvß TØÔøÚU PõsP.

6. Find the radius of curvature of the curve 2 2 sin 2r a 

2 2 sin 2r a   GßÓ ÁøÍÂØS ÁøÍÄ Bµ® PõsP.

7. Evaluate 
8cos .x dx







©v¨¤kP 
8cos .x dx
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8. Evaluate .xx e dx

 xx e dx --–I ©v¨¤kP.

9. Write down the expansion of cos n .

cos n –ß Â›ÁõUP® GÊxP.

10. Prove that  –1 2sinh log 1 .ex x x  

 –1 2sinh log 1ex x x   GÚ {ÖÄP.

Section  B (6 × 8 = 48)

Answer any six questions.

11. Find the nth differential coefficient of

sin sin 2 sin 3x x x

sin sin 2 sin 3x x x ß nth ÁøPUöPÊ PõsP.
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12. Find the maximum and minimum values of the function

 3 2 6 – – .x y x y

 3 2 6 – –x y x y  GßÓ Œõº¤ØS «¨ö£¸, «a]Ö ©v¨¦

PõsP.

13. Find the equation of the equatic to the curve 
2 2

2 2 1x y
a b

 

 1 1at , .x y

2 2

2 2 1x y
a b

   GßÓ }ÒÁmhzvØS  1 1,x y  GßÓ

¦ÒÎ°À öuõk@Põmiß Œ©ß£õk PõsP.

14. At which point on the curve 3 – 12 18y x x   is the

tangent parallel to the x - axis.

3 – 12 18y x x   GßÓ ÁøÍÄ x – Aa”hß

Cønzöuõk@Põk GÛÀ A¨¦ÒÎø¯U PõsP.
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15. Show that the evolute of the cycloid  – sinx a  

 – cosy a   is another cycloid.

 – sinx a   ,  – cosy a   GßÓ ÁmhÁøÍ

Áøµ°ß Áøµ öŒ[@Põmkz u¸Â CßÝö©õ¸

ÁmhÁøÍÁøµ GßÖ {¹¤.

16. Derive the Cartesian formula for the radius of

Curvature.

ÁøÍÄ BµzvØPõÚ Põºj]¯ß ‹zvµzøu Áøµ¯Ö.

17. Evaluate 
2

0

.
sin cos

xdx
x x





2

0 sin cos
xdx

x x



 &I ©v¨¤kP.
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18. If 
2

0

U sinn
n x x dx



  and n is a positive integer, prove that

    –1

–2U – 1 U .
n

n nn n n   

2

0

U sinn
n x x dx



 ©ØÖ® ‘n’ Gß£x ªøP•Ê Gs GÛÀ,

    –1

–2U – 1 U
n

n nn n n     GÚ {ÖÄP.

19. Show that 
1cos cos cos .

9 9 9 8
  
  

1cos cos cos
9 9 9 8
  
   GÚU TÖP.

20. Prove that 2 4 6sin 7 7 – 56 sin sin – 64 sin
sin


    



2 4 6sin 7 7 – 56 sin sin – 64 sin
sin
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Section C (2 × 16 = 32)

Answer any two questions.

21. (a) If sin , cosx y p    prove that

 2 2
2 11 – – 0.x y xy p y 

sin , cosx y p     GÛÀ

 2 2
2 11 – – 0x y xy p y   GÚ {ÖÄP.

(b) If 1 –1
2m my y x   prove that

     2 2 2
2 1– 1 2 1 – 0n n nx y n x y n m y     .

1 –1
2m my y x   GÛÀ

     2 2 2
2 1– 1 2 1 – 0n n nx y n x y n m y      GÚ

{ÖÄP.

22. Prove that the sub tangent to the curve xy a  is of

constant length.

xy a  GßÓ ÁøÍÂß Emöuõk@Põk ©õÔ¼

}ÍzøuU öPõskÒÍx GÚ {ÖÄP.
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23. Find the evolute of hyperbola 
2 2

2 2– 1x y
a b

 .

2 2

2 2– 1x y
a b

  GßÓ Av£µÁøÍ¯zvß Áøµ

öŒ[@Põmkz u¸Âø¯ PõsP.

24. (a) Evaluate 
2

0

log sin .x dx




©v¨¤kP. 
2

0

log sin .x dx




(b) Show that   ( ) ( ), .
( )
m nm n
m n

 
 

 

  ( ) ( ),
( )
m nm n
m n

 
 

 
GÚ {ÖÄP.
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25. (a) If  sin A B .i x iy    prove that,

(i)
2 2

2 2– 1.
sin A cos A

x y


(ii)
2 2

2 2 1.
cos h B sinh B

x y
 

 sin A Bi x iy   GÛÀ.

(i)
2 2

2 2– 1
sin A cos A

x y


(ii)
2 2

2 2 1
cosh B sinh B

x y
   GÚ {ÖÄP.

(b) If  cos tan α + i sec α,i     prove that

cos 2 cosh 2 – 3.  

 cos tan α + i sec α,i    GÛÀ

cos 2 cosh 2 – 3    GÚ {ÖÄP.

***
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B.Sc. DEGREE  EXAMINATION, APRIL 2011

Second Semester

Mathematics

CLASSICAL ALGEBRA

(Non-CBCS—2004 onwards)

Time : 3 Hours Maximum : 100 Marks

Section A (10 × 2 = 20)

Answer all questions.

1. State Binomial theorem.

D¸Ö¨¦ @uØÓzøuU TÖ.

2. Show that :

  211 11 1 – 1 – ..... to .
1! 2!

n n nnx
x x

          
   

{ÖÄP : 
  211 11 1 – 1 – ..... to .

1! 2!
n n nnx

x x
          

   

AFN-1436 BMA231
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3. Find the Coefficient of 
2

3in .
x x

n
x

a be cex
e

 

2

3

x x

x

a be ce
e

   &À nx &ß öPÊøÁU PõsP.

4. Evaluate : 
L – .

0
t ax bx

x x
 
   

©v¨¦ PõsP : 
L – .

0
t ax bx

x x
 
   

5. If (an)  a and  (bn)  b then prove that

  .an bn a b  

(an)  a ©ØÖ® (bn)  b-GÛÀ  an bn a b   GÚ

{ÖÄP.

6. show that the Sequence 
11

n

n
  
 

Converges.

11
n

n
  
 

&GßÓ öuõhºa] J¸[S® GÚ {¹¤.
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7. Test the Convergence of the series 
1 1 1 1 ........
1 3 5 7
   

1 1 1 1 ........
1 3 5 7
     &GßÓ öuõh›ß J¸[S

ußø©ø¯a @ŒõvUP.

8. Show that the series 
1 1 11 – – ......
2 3 4
  is Convergent.

 
1 1 11 – – ......
2 3 4
  GßÓ öuõhº J¸[P® GÚUPõmk.

9. State Cauchy’s Condensation test.

@Põ]°ß ”¸USuÀ @ŒõuøÚø¯ TÖ.

10. State Leibnitz’s test.

¼¨Ûmì @ŒõuøÚø¯ TÖ.
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Section  B (6 × 8 = 48)

Answ er  any six questions.

11. Find the greatest term is the expansion of  
13

21 x

when 3 .4x 

3
4x  GÝ® @£õx  

13
21 x -&GßÓ Â›ÂÀ ªP¨ ö£›¯

EÖ¨ø£U Psk¤i.

12. Using Binomial theorem, find the Cube root of 999

Correct to five places of decimals.

D¸Ö¨¦ @uØÓzøu¨ £¯ß£kzv 999&ß •¨£i

‰»zøu Œ›¯õP I¢x £vß £S¨¦PÒ ÁøµU PõsP.

13. Sum to infinity of the Series 
1.2 2.3 3.4 4.5 ....
1! 2 ! 3! 4 !

   

1.2 2.3 3.4 4.5 ....
1! 2 ! 3! 4 !

     GßÓ öuõh›ß P¢uÈ

Áøµ°»õÚ Tkuø»U Põs.
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14. Show that :

log
2 3

1 1 1 1 1 1 1 1 112 1 ........
2 3 4 4 5 4 6 7 4

                 
     

{ÖÄP :

log
2 3

1 1 1 1 1 1 1 1 112 1 ........
2 3 4 4 5 4 6 7 4

                 
     

15. Show that :

     2 2 22

L 1 1 1 1.... 0
1 2

t
n n n n n n

 
     

      

     2 2 22

L 1 1 1 1.... 0
1 2

t
n n n n n n

 
     

      
 GÚ

{ÖÄP.

16. State and prove Cauchy’s general principle of

Convergence of a series
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Tmkz öuõhº SÂÁuØPõÚ @Põ]°ß ö£õxU

@Põm£õmøhz TÔ {¹¤.

17. Discuss the convergence of the series 
1

! 2nn

n
n

n
n



1

! 2nn

n
n

n
n

  GßÓ öuõh›ß J¸[S ußø©ø¯ ÂÁ›.

18. State and prove Raabe’s test.

µõ¤°ß @ŒõuøÚø¯ TÔ {ÖÄP.

19. Show that  2

1
logn n n p




  is Converges if p > 1 and

diverges if p 1.

 2

1
logn n n p




  GßÓ öuõhº, p > 1 GÛÀ J¸[S®

ußø© Eøh¯uõPÄ® p  1GÛÀ Â›²® ußø©

Eøh¯uõPÄ® C¸US® GßÖ {ÖÄP.
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20. Test the Convergence of 
 

2
1

–1
.

1

n

n n



 

 
2

1

–1
1

n

n n



   GßÓ öuõh›ß J¸[Suø» B#P.

Section C (2 × 16 = 32)

Answer any two questions.

21. (a) Find the Co-efficient of xn is the expansion of

2

4
5 6

x
x x


  .

2

4
5 6

x
x x


 

 GÝ® Â›ÂÀ xn&ß öPÈøÁU

Psk¤i.

(b) If x is large, show that :

   2 2
3 5

7 175 336716 – 9 –
2 8 16

x x
x x x

     nearly.
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x ö£›uõP C¸US® @£õx

   2 2
3 5

7 175 336716 – 9 –
2 8 16

x x
x x x

   

@uõµõ¯©õP GÚ {ÖÄP.

22. (a) Show that  : 
2

2

1 1 1 .....
– 1 1! 3! 5!

1 11 1 .....
2 ! 4 !

e
e

  


   

{ÖÄP : 
2

2

1 1 1 .....
– 1 1! 3! 5!

1 11 1 .....
2 ! 4 !

e
e

  


   

(b) Prove that  0

5 1 2 .
2 1 ! 2n

n e
n e






 



 0

5 1 2
2 1 ! 2n

n e
n e






 

 -&GÚ {ÖÄP.

23. (a) State and prove Cauchy’s first limit theorem.

@Põ]°ß •uÀ GÀø»z @uØÓzøuU TÔ

{ÖÄP.



9 AFN-1436

(b) Show that : 
L ! 0.n

t n
n n




L ! 0n

t n
n n




 GÚ {ÖÄP.

24. State and prove D Alembert’s ratio test. Apply

D Alembert’s ratio test to prove that the series

2 3

1 2 3 ......
1 2 1 2 1 2

 
    is Convergent.

i A»®£ºmì ÂQu @ŒõuøÚø¯ TÔ {ÖÄP.

i A»®£ºmì ÂQu @ŒõuøÚø¯ £¯ß£kzv

2 3

1 2 3 ......
1 2 1 2 1 2

 
  

 SÂ²® GÚ {¹¤.

25. State and prove Cauchy’s integral test.

@Põ]°ß öuõøP°hÀ @ŒõuøÚø¯U TÔ {ÖÄP.

***
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B.Sc. DEGREE  EXAMINATION, APRIL 2011

Second Semester

Mathematics

DIFFERENTIAL EQUATIONS AND LAPLACE

TRANSFORMS

(Non-CBCS—2004  onwards)

Time : 3 Hours Maximum : 100 Marks

Part A (10 × 2 = 20)

Answer all questions.

1. Show that    3 2 22 cos 3 sin 0xy y x dx x y x dy     is

exact

   3 2 22 cos 3 sin 0xy y x dx x y x dy    - &GßÓ Œ©ß

£õk ªPa Œ›¯õÚx GÚU PõmkP.

2. Solve 
2

2 – 7 – 44 0.d y dy y
dx dx



wº : 
2

2 – 7 – 44 0.d y dy y
dx dx



AFN-1437 BMA232
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3. Reduce the following equation to an equation with

constant coefficients  4 3 3 2 2D 2 D – D 1x x x x y  

@©@» öPõkUP¨£mh Œ©ß£õmøh ©õÔ¼ SnP[PÒ

öPõsh Œ©ß£õhõP ©õØÖP.

4. Solve : log – log 0y z z dx z x z dy xy dz  .

wº : log – log 0yz z dx zx zdy xy dz 

5. Form a partial differential equation by eliminating

a, b from    2 2 .z x a y b  

   2 2z x a y b   -¼¸¢x a , b-I Â»UQ £Sv

ÁøPUöPÊ Œ©ß£õmøhU Põs.

6. Find the Complete integral of the equation

2 21z px qy c p q    

2 21z px qy c p q      &GßÓ Œ©ß£õmiß •Êø©

öuõøPø¯U Psk¤i.
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7. Prove that    L F ( ) F – .a te t s a

   L F ( ) F –a te t s a &GÚ {¸¥.

8. Evaluate  2L 2 3 .t t 

 2L 2 3t t   &IU Psk ¤i.

9. Evaluate 
–1

2

2L .
2 13

s
s s

 
   

–1
2

2L
2 13

s
s s

 
   

&IU Psk¤i.

10. Evaluate the Fourier Series of 
1( )f x
x

 in  0, π .

1( )f x
x

 in  0, π &ß §›¯º Â›øÁ Psk¤i.
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Part  B (6 × 8 = 48)

Answer any six questions.

11. Solve : 2 2 2 2– 0.y xx dx y dy
x y x y

   
         

wº  : 2 2 2 2– 0.y xx dx y dy
x y x y

   
         

12. Solve :  2 2D 3D + 2 .y x 

wº  :  2 2D 3D + 2 .y x 

13. Find 
   

2
–1 – 2L

– 3 2
s s

s s s
 
   

.

   
2

–1 – 2L
– 3 2

s s
s s s

 
   

&IU Psk¤i.

14. Solve :  
2

2
21 3 0.d y dyx x y

dx dx
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wº  :    
2

2
21 3 0.d y dyx x y

dx dx
   

15. Solve : 4 22 .y px p x 

wº  : 4 22 .y px p x 

16. Find   2 3L sin 2 – sin 5 .ta t e t

 2 3L sin 2 – sin 5ta t e t &IU Psk¤i.

17. Solve :

(a) 2 2 2.p q m 

(b) .z pq

wº  :

(a) 2 2 2.p q m 

(b) .z pq
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18. Solve : .px qy pq 

wº  : .px qy pq 

19. Find the Fourier series of the function below

 

 

π – π < < 02( )
π – 0 π2

x x
f x

x x

  
 

@©ÀPõq® Œõº¤ß §›¯º öuõhøµU Psh¤i.

20. Find the Fourier Series of the function ( ) sin .f x x x

@©ÀPõq® Œõº¤ß §›¯º öuõhøµU Psk¤i.

Part C (2 × 16 = 32)

Answer any two questions.

21. Using the expansions of the functions x and x2 in the

interval  0, π  in cosines of multiple arcs prove the
equality
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2 2

2
1

cos 3 – 6π 2π 0 π .
12n

n x x x x
n






  

x , x2x &GßÓ Œõº¤ß öPõøŒß Â›øÁ £¯ß£kzv

@©À Põq® Œ©ß£õmøh wº.

22. Solve : ; ,dy dxay x ax y
dt dt

    given that 0, 1x y 

when 0.t 

wº  :  ; ,dy dxay x ax y
dt dt

       0 0, 0 1.x y 

23. Solve : 
2

2
2 log .d y dyx x y x x

dx dx
  

wº  : 
2

2
2 logd y dyx x y x x

dx dx
  

24. Solve :  2 2D 3D + 2 sin .y x x  

wº  :  2 2D 3D + 2 sin .y x x  
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25. Solve :

(a)      2 2 2 – 0.y yz dx xz z dy y xy dz    

(b)      2 2 2 2 2 2
.

– – –
dx dy dz

x y z y z y z x y
 

wº  :

(a)      2 2 2 – 0.y yz dx xz z dy y xy dz    

(b)      2 2 2 2 2 2
.

– – –
dx dy dz

x y z y z y z x y
 

***
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B.Sc. DEGREE  EXAMINATION, APRIL 2011

Third Semester

Mathematics

THEORY OF EQUATIONS AND THEORY OF
NUMBERS

(Non-CBCS—2004 onwards)

Time : 3 Hours Maximum : 100 Marks

                                Part A                  (10 × 2 = 20)

Answer all questions.

1. If  , ,    are the roots of the equation

x3 + px2 + qx + r = 0. Find the value of  
1


 .

, ,    Gß£Ú -x3 + px2 + qx + r = 0&ß ‰»[PÒ GÛÀ

1


 &ß  ©v¨¦ PõsP.

2. Multiply the roots of the equation x3 – 3x + 1 = 0 by 10.

x3 – 3x + 1 = 0  10&ß ‰»[PøÍ 10&BÀ ö£¸USP.

AFN-1438 BMA331
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3. Find the quotient and remainder when
3x3 + 8x2 + 8x +12 is divided by x – 4

3x3 + 8x2 + 8x +12  GßÓ Œõºø£  x – 4&À ÁSUP
QøhUS® «v ©ØÖ® DÂøÚU PõsP.

4. Find the negative roots of  x3 – x2 + 12x + 24 = 0, correct
to two decimal places.

x3 – x2 + 12x + 24 = 0 GßÓ Œ©ß£õmiß SøÓ ‰»zøu
Cµsk uŒ© v¸zu[PÎÀ  PõsP.

5. Define ( )n  and find the value of  (720) .

( )n &I Áøµ¯Özx, ©ØÖ® (720) &ß ©v¨ø£U
PõsP.

6. Find the values of  x and  y satisfy 6x + 10y + 15z = 1

6x + 10y + 15z = 1 GßÓ Œ©ß£õmøh {øÓÄ öŒ#²®

 x ©ØÖ® y&ß ©v¨¦ PõsP.

7. Solve 18 ! + 1   0 (mod 437).

wºÄ PõsP :  18 ! + 1   0 (mod 437).
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8. Prove that n6k  –1 is divisible by 7 if (n, 7) = 1.

 (n, 7) = 1 GÛÀ n6k  –1 &I 7&BÀ ÁSUP C¯¾® GÚ

{ÖÄP.

9. Prove that nn (n +1) 2n > 4n (n !)3 where n   N

nn (n +1) 2n > 4n (n !)3  , n  N GÚ {ÖÄP.

10. Prove that : (x + y) (y + z) (z + x)   8xyz.

(x + y) (y + z) (z + x)   8xyz GÚ {ÖÄP.

                                Part B                       (6 × 8 = 48)

Answer any six questions.

11. Solve the equation 3x3 – 26x2 + 52x – 24 = 0  whose

roots are in G.P.

3x3 – 26x2 + 52x – 24 = 0 &ß ‰»[PÒ ö£¸USz

öuõh›À C¸¢uõÀ, Œ©ß£õmøhz wº.
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12. Solve the equation x4 + 20x3 – 143x2 + 430x + 462 = 0

by removing its second term.

 x4 + 20x3 – 143x2 + 430x + 462 = 0 &ß CµshõÁx

EÖ¨ø£ }UQ wº.

13. Find the nature of roots of 2x3 – 9x2 + 12x + 3 = 0.

2x3 – 9x2 + 12x + 3 = 0 &ß ‰»[PÎß ußø©ø¯U

PõsP.

14. If  P is prime prove that :

2( P – 3) ! + 1   0 (mod P).

P £Põ Gs GÛÀ, 2( P – 3) ! + 1   0 (mod  P)  GÚ

{ÖÄP.

15. If  (m, n) = 1, then prove that :

( ) ( ) ( )mn m n   .

(m, n) = 1 GÛÀ, ( ) ( ) ( )mn m n    GÚ {ÖÄP.
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16. State and prove Unique factorization theorem.

J@µ •øÓ £õS£õmkz @uØÓ® GÊv {ÖÄP.

17. Solve 3x   5 (mod 11) using Fermat’s theorem.

ö£º©õmì @uØÓzøu £¯ß£kzv {ÖÄP :

3x   5 (mod 11) .

18. If  a, b, c are any three distinct positive real numbers,

prove that a2 + b2 + c2 > ab + bc + ca. Deduce that

a3 + b3 + c3 > 3abc.

 a, b, c Gß£x H@uÝ® «ßÖ öÁÆ@ÁÖ ªøP

ö©#ö¯s GÛÀ a2 + b2 + c2 > ab + bc + ca GÚ {ÖÄP.

@©¾® a3 + b3 + c3 > 3abc GÚ wºÄ PõsP.

19. If  m > n prove that (xm + ym)n < (xn + yn)m.

m > n GÛÀ (xm + ym)n < (xn + yn)m GÚ {ÖÄP.
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20. If  x, y, z are three distinct positive real numbers then

prove that 
8 8 8

3 3 3

1 1 1x y z
x y z x y z
 

   .

x, y, z Gß£x ‰ßÖ öÁÆ@ÁÖ ªøP ö©#ö¯s GÛÀ

8 8 8

3 3 3

1 1 1x y z
x y z x y z
 

    GÚ {ÖÄP.

Part C                      (2 × 16 = 32)

     Answer any two questions.

21. If  , ,    are the roots of the equation
 x3 + px2 + qx + r = 0 find the value of

2 2 2(1 ) (1 ) (1 )     .

, ,    Gß£Ú x3 + px2 + qx + r = 0 GßÓ Œ©ß£õmiß

‰»[PÒ GÛÀ 2 2 2(1 ) (1 ) (1 )     &ß ©v¨¦ PõsP.

22. Find the range of K for which x4 – 14x2 + 24x – k = 0

has all real roots.

x4 – 14x2 + 24x – k = 0 GßÓ Œ©ß£õk {øÓ¯õÚ

‰»[PøÍ öPõskÒÍx GÛÀ K&ß Gmkz öuø»Ä

PõsP.
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23. Solve : 6x5 – x4 – 43x3 +  43x2 + x – 6 = 0.

wºÄ PõsP : 6x5 – x4 – 43x3 +  43x2 + x – 6 = 0.

24. If x  is any positive real number and p, q are positive

rationals, prove that 
1 1p qx x

p q
 

  if p < q.

x  ªøPö©#ö¯s @©¾®  p, q ªøP ÂQu •Ö GsPÒ

GÛÀ  
1 1p qx x

p q
 

  , p < q. {ÖÄP.

25. If (a , n) = d and  d /b  prove that congruence

ax   b (mod n) has exactly d solutions.

(a, n) = d ©ØÖ® d/b GÛÀ ax   b (mod n) GÝ® ŒºÁ

Œ©ß£õk d wºÄPÒ ©mk® öPõshuõ°¸US®  GÚ

{¹¤.

***
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B.Sc. DEGREE  EXAMINATION, APRIL 2011

Third Semester

Mathematics

MODERN ALGEBRA

(Non-CBCS—2004 onwards)

Time : 3 Hours Maximum : 100 Marks

                                Part A                  (10 × 2 = 20)

Answer all questions.

1. Define the types of relations.

öuõhº¦PÎß ÁøPPøÍ Áøµ¯Ö.

2. State the law of Trichotomy.

•U@Põn Âvø¯ Áøµ¯Ö.

3. Define the normalizer of a group.

J¸ S»zvß C¯À{ø»ø¯ Áøµ¯Ö.

AFN-1439 BMA332



2 AFN-1439

4. Define a cyclic group with an example.

ŒUPµUS»zøu uS¢u @©Ø@PõÐhß Áøµ¯Ö.

5. Define the normal subgroup.

C¯À{ø» EmS»zøu Áøµ¯Ö.

6. State Fermat’s theorem.

ö£º©õm @uØÓzøu GÊxP.

7. Define the Kernel of a homomorphism.

C¯À©õÓõa Œõº¤ß öPºÚø» Áøµ¯Ö.

8. State Cayley’s theorem.

 @P#¼°ß @uØÓzøu GÊxP.
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9. Define a ring with an example.

PnÁøÍ¯zøu uS¢u @©Ø@PõÐhß Áøµ¯Ö.

10. Define a zero divisors of a ring.

PnÁøÍ¯zvß §a]¯U Põµoø¯ Áøµ¯Ö.

                                Part B                  (6 × 8 = 48)

Answer any six questions.

11. Explain the types of functions.

@PõºzuÀPÎß ÁøPPøÍ ÂÁ›UP.

12. Show that : R (0,1)f   defined by 
1( ) 1
2 1 | |

xf x
x

 
   

is a bijection.

: R (0,1)f   BÚx  
1( ) 1
2 1 | |

xf x
x

 
   

 GÚ

Áøµ¯ÖUP¨£iß  f BÚx JßÖUöPõßÓõÚ @PõºzuÀ

©ØÖ® •ÊU @PõºzuÀ GÚ {ÖÄP.
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13. A non-empty subset H of a group G is a subgroup of G

iff 1, H Ha b ab   —Prove.

H Gß£x G ß EmS»©õP C¸UP @uøÁ¯õÚx® ©ØÖ®

@£õx©õÚx©õÚ {£¢uøÚ 1, H Ha b ab    GÚ

{ÖÄP.

14. Prove that a subgroup of a cyclic group is cyclic.

ŒUPµUS»zvß  EmS»•® ŒUPµUS»® GÚ {ÖÄP.

15. State and prove Euler’s theorem.

B°»›ß @uØÓzøu GÊv {ÖÄP.

16. Prove that the intersection of two normal subgroups of

a group G is a normal subgroup of G.

Cµsk C¯À{ø» EmS»[PÎß öÁmk G GßÓ

S»zvß C¯À{ø» EmS»@© GÚ {ÖÄP.
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17. Let G be any group and H be the  centre of G. Then

G/H I (G) , the group of inner automorphism of G.

G J¸ S»®. H BÚx G ß ø©¯® GÛÀ G/H I (G)

GÚ {ÖÄP.

18. Let G be a any group. Show that : G Gf   given by

f  (x) = x–1 is an isomorphism iff  G is abelian.

G J¸ S»®. : G Gf   BÚx f   (x) = x–1  GÚ

Áøµ¯ÖUP¨£iß  f K›Úa Œõº¦øh¯uõP C¸UP

@uøÁ¯õÚx® ©ØÖ® @£õx©õÚx©õÚ {£¢uøÚ G

BÚx A¤¼¯ß S»©õP C¸US® GÚ {ÖÄP.

19. Prove that a finite commutative ring R without zero

divisiors is a field.

J¸ •iÄÖ Po¨¦ PnÁøÍ¯® R&À §a]U PõµoPÒ

CÀø» GÛÀ R J¸ PÍ® GÚ {ÖÄP.
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20. Prove that the characteristic of an integral domain D

is either 0 or a prime number.

D GßÓ Gs Aµ[Pzvß ]Ó¨¤¯À¦ §a]¯® AÀ»x

£Põ Gs GÚ {ÖÄP.

 Part C                     (2  × 16 = 32)

Answer any two questions.

21. (a) A function : A Bf   is a bijection iff there exists

a unique function : B Ag   such that g  f = iA
and  f   g = iB.

f BÚx JßÖUöPõßÓõÚ @PõºzuÀ ©ØÖ®

•ÊU@Põºzu»õP C¸UP @uøÁ¯õÚx® ©ØÖ®

@£õx©õÚ {£¢uøÚ : B Ag  , g   f = iA ©ØÖ®

  f   g = iB GÚ {ÖÄP.

(b) Let  : X Yf   be a function. If  A  X  and

B  Y . Show that (i) 1A  [  (A)]f f

(ii) 1[ (B)] Bf f  
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 : X Yf   J¸ Œõº¦ A  X  ©ØÖ® B  Y  GÛÀ

(i) 1A  [  (A)]f f   (ii) 1[ (B)] Bf f    GÚ {ÖÄP.

22. Let G be a group and  , Ga b . Then prove

(a) order of a = order of a–1.

(b) order of a = order of  b–1 ab.

(c) order of ab = order of ba.

G J¸ S»® , Ga b  GÛÀ

(a)  a ß Á›øŒ = a–1ß Á›øŒ

(b) a ß Á›øŒ =  b–1 ab ß Á›øŒ

(c) ab ß Á›øŒ = baß Á›øŒUS Œ©® GÚ {ÖÄP.

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

(b) Prove a group G has no proper subgroups iff it is a
cyclic group of prime order.
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ö£º©õm @uØÓzøu GÊv {ÖÄP.

G  GßÓ S»zvØS uS EmS»©À» Gß£uØS

@uøÁ¯õÚx® ©ØÖ® @£õx©õÚx©õÚ

{£¢uøÚ¯õÚx ¯õöuÛÀ G S»©õÚx  £Põ

Á›øŒ²øh¯ ŒUPµUS»® GÚ {ÖÄP.

24. State and prove Cayley’s theorem.

öP#¼°ß @uØÓzøu GÊv  {ÖÄP.

25. (a) Zn is an integral domain iff n is prime-Prove.

Zn J¸ Gs Aµ[P®  n  £Põ Gs  GÚ {ÖÄP.

(b) Prove that  nZ , ,   is a ring.

 nZ , ,   J¸ PnÁøÍ¯® GÚ {ÖÄP.

***
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B.Sc. DEGREE  EXAMINATION, APRIL 2011
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Mathematics

REAL ANALYSIS

(Non-CBCS—2004 onwards)

Time : 3 Hours Maximum : 100 Marks

                                Section A                  (10 × 2 = 20)

Answer all questions.

1. Define Metric Space.

ö©m›U öÁÎ GßÓõÀ GßÚ ?

2. Determine whether d  (x, y) defined on R by

d (x, y) = (x – y)2 is a metric or not.

d (x, y) BÚx  R&ß @©À d (x, y) = (x – y)2 GÚ

Áøµ¯ÖUP¨£mhõÀ Ax J¸ ö©m›U öÁÎ¯õP

C¸US®. AÆÁõÖ Áøµ¯ÖUP¨£hõÂmhõÀ ö©m›U

öÁÎ¯õP C¸UPõx Gß£øu ÂÁ›.

AFN-1440 BMA431
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3. Prove that for a convergent sequence (xn) the limit is
unique.

J¸ J¸[S öuõhº (xn)&ß GÀø»PÒ JßÖ uõß
Gß£øu {ÖÄP.

4. Define Cauchy sequence.

Põê öuõhºa]°øÚ Áøµ¯Ö.

5. Let  f  be a continuous real valued function defined on a

metric space M. Let  A M / ( ) 0x f x   . Prove that
A  is closed.

ö©m›U öÁÎ M&ß @©À f J¸ J¸[Søh¯
ö©#©v¨¦ÒÍ Œõº¦ GßÖ Áøµ¯ÖUP¨£mkÒÍx

GßP  A M / ( ) 0x f x    GÛÀ A ‰i¯x GÚ {ÖÄP.

6. Prove that the Metric spaces [0, 1] and [0, 2] with usual

matrices are Homeomorphic.

ö©m›U öÁÎPÒ [0, 1] ©ØÖ® [0, 2] Œõuõµn

ö©m›UShß @íõª@¯õ©õº¤UPõP C¸US® GÚ

{ÖÄP.
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7. Prove that any discrete metric space M  with more than

one point is disconnected.

J¸ ¦ÒÎUS® AvP©õÚuõPÄ® G¢uöÁõ¸ uÛzuÛ

ö©m›UöÁÎ M&® öuõkzuuõP C¸UPõx GÚ {ÖÄP.

8. Give an example to show that a subspace of a connected

metric space need not be connected.

 J¸ EÒöÁÎ J¸ öuõkzu ö©m›UöÁÎ°À

öuõkzuuõP C¸UPz @uøÁ°Àø» Gß£øu Kº

Euõµn® TÔ {ÖÄP.

9. Show that any  compact metric space is totally bounded.

G¢uöÁõ¸ AhUP©õÚ ö©m›U öÁÎ²®

GÀø»USm£mhx Gß£øu {¹¤.

10. Give an example of a closed and bounded subset of 12
which is not compact.

J¸ ‰i¯ ©ØÖ® GÀø»USm£mh EmPn® 12&ÂÀ
AhUP©õÚ Pn® AÀ» Gß£uØS Euõµn® u¸P.
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                                Section B                  (6 × 8 = 48)

Answer any six questions.

11. Show that any metric space (M, d) each open ball is an

open set.

G¢uöÁõ¸ ö©m›UöÁÎ (M, d)&À JÆöÁõ¸ vÓ¢u

£¢x® Kº vÓ¢u Pn©õP C¸US® Gß£øu {ÖÄP.

12. Show that any metric space every closed ball is a closed

set.

G¢uöÁõ¸ ö©m›U öÁÎ°¾® JÆöÁõ¸ ‰i¯

£¢uõÚx ‰i¯ Pn©õP C¸US® Gß£øu {ÖÄP.

13. Let (M, d) be a  metric space, then any convergent

sequence in M is a Cauchy sequence.

(M, d) J¸ ö©m›UöÁÎ GÛÀ G¢uöÁõ¸ J¸[S®

öuõh¸® M&À J¸ Põê öuõhµõP C¸US® GÚ

{ÖÄP.
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14. Prove that a closed set  A in a metric space M  is nowhere

dense  iff AC is everywhere dense.

J¸ ö©m›UöÁÎ M&À J¸ ‰i¯ Pn® A AhºÁõP

CÀø» GßÖ  C¸¢uõÀ, C¸¢uÀ ©mk@© AC BÚx

JÆöÁõßÔ¾® AºÁõP C¸US® GÚ {ÖÄP.

15. Let  (M1, d1) and (M2, d2) be two metric spaces. A

function 1 2: M Mf   is continuous iff  f–1(F) is closed

in M1 whenever F is closed in M2.

(M1, d1)  ©ØÖ® (M2, d2) Gß£x Cµsk

ö©m›UöÁÎPÒ GßP. J¸ Œõº¦ 1 2: M Mf 

J¸[Q¯uõP C¸¢uõÀ,  C¸¢uõÀ ©mk@© M2&ÂÀ F

BÚx ‰i¯uõP C¸US® ö£õÊx M1 &À f–1(F)

‰i¯uõP C¸US® GÚ {ÖÄP.

16. Let D be the set of points  of discontinuties of a function

: R Rf  . Then D is of type F .

D Gß£x : D Rf   À J¸[QÀ»õu ¦ÒÎPøÍU

öPõsh Pn® GÛÀ D F  ÁøP  GÚ {ÖÄP.



6 AFN-1440

17. A metric space M is connected iff there does not exist a

continuous function f  from M onto the discrete metric

space {0, 1}.

M J¸ öuõkzu ö©m›U öÁÎ¯õP C¸¢uõÀ ©mk@©

J¸ J¸[S® Œõº¦ f BÚx M&¼¸¢x {0, 1} uÛzuÛ

ö©m›UöÁÎUS GÊ® GÚ {ÖÄP.

18. If A and B are connected subsets of a metric spaces M

and if A B   . Prove that A B  is connected.

A ©ØÖ® B BÚx J¸ ö©m›U öÁÎ C¸¢uõÀ, M&ß

Cøn öuõkzu EmPn[PÒ GÛÀ ©ØÖ® A B  

GÛÀ A B  BÚx CønUP¨£mh Pn® GÚ {¹¤.

19. Show that any compact subset A of a metric space M is

bounded.

G¢uöÁõ¸ AhUP©õÚ EmPn[PÒ A Gß£x M&À

GÀø»USm£mhx GÚ {¹¤.
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20. Show that a closed  subspace of a  compact metric space

is complete.

J¸ ‰i¯ EÒöÁÎ AhUP©õÚ ö©m›UöÁÎ°À

§ºzv¯õÚx Gß£øu {¹¤.

 Section C              (2 × 16 = 32)

Answer any two questions.

21. Let M be a   metric space and A M  .Then

A = A D (A) .

M Gß£x J¸ ö©m›UöÁÎ ©ØÖ® A M  GÛÀ

A = A D (A)  GÚ {¹¤.

22. State and prove Cantor’s intersection theorem.

Põß@hõº öÁmkz @uØÓzøuU TÔ {¹¤.

23. Let :[ , ] Rf a b   be a monotonic function. Then the set
of points of  [a, b] at which f is discontinuous is

countable.

:[ , ] Rf a b   Gß£x J@µ ^µõÚ Œõº¦ GÛÀ [a, b]&À

¦ÒÎPÎß Pn[PÒ f öuõhºa]¯ØÓuõP

C¸US®ö£õÊx GsnzuUPx GÚ {¹¤.
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24. Let (M, d) be a metric space. Then the following are

equivalent.

(a) M is connected.

(b) M cannot be written as the union of two disjoin
non-empty closed sets.

(c) M  cannot be written as the union of two non-

empty sets A  and B such that A B = A B =   .

(d) M and   are the only sets which are both open
and closed in M.

(M, d) J¸ ö©m›UöÁÎ GÚU RÌUPsh PØÖPÒ

Œ©õÚ©õÚøÁ GÚ {ÖÄP.

(a) M öuõkzux.

(b) M&I Cµsk Cøn°À»õu öÁØÓØÓ ‰i¯
Pn[PÎß @ŒºUøP¯õP GÊu •i¯õx,

(c) Cµsk öÁØÓØÓ Pn[PÒ A ©ØÖ® B BÚx

A B = A B =    BP C¸US®ö£õÊx AÁØÔß

@ŒºUøP¯õP M&I GÊu •i¯õx.
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(d) M ©ØÖ®   Gß£Ú AøÁ M&À  vÓ¢u ©ØÖ®

‰i¯uõP C¸US®ö£õÊx Pn[PÒ ©mk@©.

25. (a) Let  f  be a 1 – 1 continuous function from a compact
metric space M1 onto any meyric space M2. Then
f–1 is continuous on M2. Hence f is a
homeomorphism from M1 onto M2.

(b) Prove that any continuous function :[ , ] Rf a b 

is not onto.

(a) f J¸ 1 – 1  J¸[Sa Œõº¦, AhUP©õÚ

ö©m›UöÁÎ M1&¼¸¢x H@uÝ® ö©m›UöÁÎ

M2&US öŒÀQÓx GßP. GÚ@Á  M2&À f–1

J¸[SQÓx GÚ {ÖÄP. BøP¯õÀ f J¸

M1&¼¸¢x M2&US öŒÀ¾® @íõª@¯õ©õº L¤U

BS®.

(b)  G¢uöÁõ¸ J¸[Sa Œõº¦ :[ , ] Rf a b  &®

@©À{øÓ CÀø» GÚ {ÖÄP.

***
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                                Section A                  (10 × 2 = 20)

Answer all questions.

1. If S is a non-empty subset of a vector space V define

linear span of  S. Find L (S) when S = {(1, 0)} in V2 (R).

V J¸ öÁUhº öÁÎ, S J¸ öÁÖø©¯ØÓ V&ß

EmPn® GÛÀ S&ß J¸£i Â›ÁõUPzøu

Áøµ¯ÖUP. V2 (R)&À  {(1, 0)} ß J¸ £i Â›ÁõUP®

¯õx ?

2. Define the basis and dimension of a vector space write

down the basis for V4 (R).

J¸ öÁUhº öÁÎ°ß AiUPn®, £›©õn®

BQ¯ÁØøÓ Áøµ¯Ö. V4 (R)&ß AiUPn® JßøÓ

GÊx.

AFN-1441 BMA432
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3. If  T : V3 (R)   V3 (R) is defined by T (a, b, c) = (a, 0, 0)
then show that T is a linear transformation.

T : V3 (R)   V3 (R), T (a, b, c) = (a, 0, 0) GÛÀ T  J¸£i
{ø» ©õØÓ® GÚUPõmkP.

4. Show that the vectors (1, 0, 0), (0, 1, 0), (1, 1, 1), (1, 1, 0)
are not linearly independent.

(1, 0, 0), (0, 1, 0), (1, 1, 1) ©ØÖ® (1, 1, 0) GßÓ R3&À
EÒÍ öÁUhºPÒ J¸ £iaŒõµõ öÁUhºPÒ AÀ»
GÚUPõmkP.

5. Show that any orthogonal set of non-zero vectors in an
inner product space is linearly independent.

J¸ Emö£¸UPÀ öÁÎ°À §a]¯©À»õu
öÁUhºPøÍU öPõsh G¢u J¸ öŒ[SzxU Pn•®
J¸ £iŒõµõU Pn® GÚUPõmkP.

6. In an inner product space V, prove that

|| || || || || ||u v u v    for all , Vu v .

J¸ Emö£¸UP öÁÎ  V&À GÀ»õ , Vu v &PÐUS®

|| || || || || ||u v u v    GÚ {ÖÄP.
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7. Find the rank of 
3 1 2

A = 0 1 3
6 1 1

 
  
  

.

3 1 2
A = 0 1 3

6 1 1

 
  
  

 GßÓ Ao°ß uµ® PõsP.

8. Show that the diagonal elements of a Hermitian matrix

are real numbers.

J¸ öíº«æ¯ß Ao°ß ‰ø»Âmhzx EÖ¨¦PÒ

GÀ»õ® ö©#ö¯s GÚ {ÖÄP.

9. Prove that the characteristic roots of A and AT are the

same.

A ©ØÖ® AT GßÓ AoPÒ J@µ ]Ó¨¤¯À¦z

wºÄPøÍU öPõshøÁ GÚ {ÖÄP.
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10. If  f (x, y) = x1y2 – x2y1 is a bilinear form on V2 (R), then
find the matrix of f with respect to the standard basis
in V2 (R).

{e1, e2} GßÓ AiUPnzøu ö£õÖzx,
f (x, y) = x1y2 – x2y1 GßÓ V2 (R)&¾ÒÍ J¸ C¸£i
JØøÓ ÁiÁzvØPõÚ Aoø¯U Psk¤i.

Section B                      (6 × 8 = 48)

Answer any six questions.

11. If A and B are two subspaces of a vector space V, prove

that 
A + B B

A A B



.

A, B Gß£Ú V GßÓ öÁUhº öÁÎ°ß C¸

EÒöÁÎPÒ GÛÀ  
A + B B

A A B



 GÚ {ÖÄP.

12. Prove that the  1 2S , , . . ., k    in a vector space V is

linearly dependent   there exists a vector  Sk   such

that k  is a linear  combination  of its proceeding vectors.
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V GßÓ öÁUhº öÁÎ°À  1 2S , , . . ., k    GßÓ Pn®

J¸ £i Œõº¢ux  S&À EÒÍ k  GßÓ öÁUhøµ

AuØS •¢øu¯ öÁUhºPÒ ‰»® J¸ £ia

@ŒºUøP°À GÊu •i²® GÚ {ÖÄP.

13. Find the linear transformation determined by the

matrix 1 2 1
0 1 1
1 3 4

 
 
 
  

 with respect to the standard basis

{e1, e2, e3} in V3 (R).

V3 (R) &ß vmh©õÚ AiUPn® {e1, e2, e3}  ø¯¨

ö£õÖzx 
1 2 1
0 1 1
1 3 4

 
 
 
  

 GßÓ Ao°ß J¸ £i

E¸©õØÓzøuU PõsP.

14. If  V and W are two finite dimensional vector spaces

over a field  F  and T : V   W is an isomorphism then

prove that T maps a basis of  V onto a basis of  W.
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V , W Gß£Ú Œ©, •iÄÖ £›©õn[PÒ öPõsh F GßÓ

PÍzvß «uø©¢u öÁUhº öÁÎPÒ T : V   W J¸

C¯® ©õØÓ® GÛÀ T Gß£x V&ß AiUPnzøu W&ß

AiUPnzvØS EÒÍ J¸ @©À E¸©õØÓ® GÚ

{ÖÄP.

15. Establish Schwarz’s inequality in an inner product

space.

Emö£¸UPÀ öÁÎ°À ìÁõºì Œ©Ûßø©ø¯

{ÖÄP.

16. If  W is a subspace of a finite dimensional inner product

space V, prove that :

(i) V W W  .

(ii) W = (W ) .

W Gß£x  V GßÓ •iÄÖ £›©õn® öPõsh

Emö£¸UPÀ öÁÎ°ß EÒöÁÎ GÛÀ
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(i) V W W  .

(ii) W = (W )     GÚ {¹¤.

17. For what values  of    and   the equations :

6, 2 3 10, 2x y z x y z x y z           are

(i) Inconsistent.

(ii) Consistent.

(iii) Have a unique solution.

 ,  PÎß G¢u ©v¨¦PÐUS 6,x y z  

2 3 10,x y z   2x y z     GßÓ Œ©ß£õkPÒ

(i) ö£õÖzuªÀ»õuøÁ.

(ii) ö£õÖzu•øh¯øÁ.

(iii) uÛzwºøÁU öPõshøÁ GÚU PõsP.
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18. State and prove Cayley-Hamilton’s theorem.

@P@» @íªÀhß @uØÓzøu GÊv {¹¤.

19. Prove that any square matrix can be expressed

uniquely as a sum of  Hermitian and a  skew Hermitian

matrix.

G¢u J¸ Œxµ Ao²® öíº«]¯ß, Gvº öíº«]¯ß

GßÓ C¸ AoPÎß Tku»õPz uÛzu •øÓ°À

GÊu»õ® GÚ {ÖÄP.

20. Find the matrix for the quadratic form :

2 2
1 3 1 22 6x x x x   in V3 (R)

2 2
1 3 1 22 6x x x x   GßÓ  V3 (R)&À EÒÍ C¸£i

ÁiÁzvß Aoø¯U PõsP.
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Section C                  (2 × 16 = 32)

Answer any two questions.

21. Prove the following :

(i) Any subset of a linearly independent  set is linearly
independent.

(ii) Any superset of a linearly dependent set  is
linearly dependent.

(iii) Let V be a vector space over a field F. Let

 1 2 nS , , . ..,    span V and let  1 2 mS' , , . ..,w w w

be a linearly independent set of  vectors in V. Show
that m n .

RÌPshÁØøÓ {ÖÄP.

(i) J¸£ia Œõµõ {ø»°À EÒÍ J¸ Pnzvß G¢u

J¸ EmPn•® J¸ £iŒõµõ {ø»°À C¸US®,

(ii) J¸£ia Œõº¢u {ø»°À EÒÍ J¸ Pnzøu

EmPn©õP öPõsh G¢u J¸ @©ÀPn•®

J¸£i Œõº¢u {ø»°À C¸US®.
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(iii) V Gß£x F&ß «uõÚ J¸ öÁUhº öÁÎ

 1 2 nS , , . ..,    GßÓ V&ß EmPn® Vø¯

E¸ÁõUSQÓx.  1 2 mS' , , . ..,w w w  J¸ £iŒõµõ

{ø»°À EÒÍ V&ß öÁUhºPÒ GÛß  m n

GÚU PõmkP.

22. State and prove fundamental theorem of

homomorphism on vector space. Hence prove that

Rank-Nullity theorem.

öÁUhº öÁÎPÐUPõÚ öŒ¯À©õÓõU @Põºzu¼ß

Ai¨£øh @uØÓzøu GÊv {¹¤. Auß

Ai¨£øh°À uµ® ©ØÖ® Cßø©z @uØÓzøu {¹¤.

23. Find the characteristic roots and the characteristic

vectors of the matrix 
0 1 1

A = 4 4 2
4 3 1

 
  
   

.

0 1 1
A = 4 4 2

4 3 1

 
  
   

 GßÓ Ao°ß ]Ó¨¤¯À¦

‰»[PøÍ²® ]Ó¨¤¯À¦ öÁUhºPøÍ²® PõsP.
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24. Explain Gram-Schmidt Orthonormalization process.

Hence find an orthonormal basis for V3 (R) from the

basis  (1,0,1), (1,3,1), (3, 2,1) .

Qµõ®&ìªz SzuõUS •øÓø¯ ÂÍUSP. V3 (R)&ß

AiUPn®  (1,0,1), (1,3,1), (3, 2,1)  GÛÀ Auß Kµ»S

öŒ[Szx AiUPnzøu  PõsP.

25. (a) Prove that a bilinear form f defined on V is
symmetric   its matrix ( a ij) with  respect to any
one basis {V1, V2, . . . , Vn} is symmetric.

{ÖÄP  :  V GßÓ öÁUhº öÁÎ°À, C¸£i

JØøÓ ÁiÁ® f Œ©a^º BÚx   G¢u J¸

AiUPnzvØPõÚ  f&ß Ao²® Œ©a^º BÚx.

(b) Reduce the quadratic form 2x1x2 – x1x3 + x1x4–
x2x3+x2x4– 2x3x4 to  the diagonal form.

2x1x2 – x1x3 + x1x4–x2x3+x2x4– 2x3x4 GßÓ C¸£i

ÁiÁzøu ‰ø»Âmh ÁiÁ©õP ©õØÖP.

***
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Section A (10 × 2 = 20)

Answer all questions.

1. Find the resultant of 2 forces P and Q acting at a point

at an angle 90°

J¸ ¦ÒÎ°À öŒ[SzuõP öŒ¯À£k® C¸ÂøŒPÒ

P, Q CÁØÔß ÂøÍÄPøÍ PõsP.

2. Define Geometrical representation of a moment.

v¸¨¦z vÓÛß ÁiÁ Pou E¸Áø©¨¦ Áøµ¯Ö.

AFN- 1442 BMA531
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3. Define Limiting friction.

GÀø» Eµõ#Ä Áøµ¯Ö.

4. Define Co-efficient of friction.

Eµõ#ÄU öPÊ Áøµ¯Ö.

5.   If S = t  find the acceleration.

S = t GÛÀ •kUPzøuU PõsP.

6. Given the velocity of projection, find the maximum

horizontal range.

öPõkUP¨£mh Kº GØvøŒ @ÁPzvØS Auß E¯ºÄU

Qøh ÃaøŒU PõsP.

7. State the equation of the path of the projectile.

GÔö£õ¸Ò £õøu°ß Œ©ß £õmiøÚU TÖP.
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8. Give example : Impulsive force

 ŒõßÖ u¸P—E¢u ÂøŒ.

9. State the differential equation to the Central orbit

(P– r) form.

ø©¯ ÂøŒ¨ £õøu°ß (P– r) ÁøPU öPÊ

Œ©ß£õmiøÚU TÖP.

10. Find the displacement of a particle moving in SHM.

^›øŒ C¯UPzvÀ C¯[S® ö£õ¸Îß

Ch¨ö£¯ºa]ø¯U PõsP.
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Section  B (6 × 8 = 48)

Answer any six questions.

11. If three coplanar forces acting on a rigid body keep it

in equilibrium, prove that they must be either

concurrent or parallel.

‰ßÖ J¸ uÍ Aø© ÂøŒPÒ J¸PmiÖUP®

ö£õ¸Îß «x öŒ¯À£mk Œ©{ø»°À C¸¨¤ß

AÆÂøŒPÒ J@µ ¦ÒÎ°À öŒ¯À£k® AÀ»x

Cøn¯õP C¸US® GÚ {ÖÄP.

12. If two couples whose moments are equal and opposite,

act in the same plane upon a rigid body, they balance

one another.

J¸ PmiÖUP¨ ö£õ¸Îß @©À J¸ uÍzvÀ Œ©

v¸¨¦z vÓßPÐÒÍ C¸ ”Ç¼øÚPÒ Gvöµvºz

vøŒPÎÀ öŒ¯À £mhõÀ, A¨ö£õ¸øÍ AøŒÁØÖ

C¸US® GÚ {¹¤.
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13. A body is at rest on a rough plane inclined to the

horizon at an angle greater than the angle of friction

and is acted upon by a forces parallel to the plane and

along the line of greatest slope. Find the force if the

body be on the point of moving down the plane.

öŒõµöŒõµ¨£õÚ AÍÄ Œõ#Äøh¯ J¸ uÍzvß «x

J¸ ö£õ¸Ò øÁUP¨£mkÒÍx, Auß «x J¸ ÂøŒ

öŒ¯À£mk xPøÍ Œ©{ø»°À øÁzxÒÍx, Aøu

Eµõ#ÄU @Põnzøu Âh ö£›x. xPÒ uÍzvÀ

@©À@|õUQ C¯US® u¸Áõ°¼¸¨¤ß A¨@£õx

öŒ¯À£k® ÂøŒø¯U PõsP.

14. Prove :

(a) v u a t 

(b) 21
2

s ut a t 

(c) 2 2 2v u as 
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{ÖÄP

(a) v u a t 

(b) 21
2

s ut a t 

(c) 2 2 2v u as 

15. Derive the Cartesian equation of the common

Catenary.

J¸ Œõuõµn Œ[Q›¯zvß Põmj]¯ß Œ©ß£õmøh

u¸ÂUP.

16. A body rest in limiting equilibrium under the section

of gravity on a rough inclined plane. If the body in

just on the point of sliding down, prove that the

inclination of the plane to the horizon is equal to the

angle of friction.
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J¸ öŒõµöŒõµ¨£õÚ Œõ#Ä uÍzvß @©À AøŒÁØÓ

{ø» GÀø»°À J¸ ö£õ¸Ò R@Ç Œ›ÁuØS

B¯zu©õP C¸UQÓx. ö£õ¸Îß Gøh uÂµ @ÁöÓõ¸

öÁÎ ÂøŒ²® öŒ¯À£hõv¸¨¤ß Œõ#Ä uÍzvß

Œõ#Ä, Eµõ#Ä @PõnzvØSa Œ©©õS® GÚU Põs¤.

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

J¸ GÔö£õ¸Îß £õøu £µÁøÍ¯©õS® GÚU

PõmkP.

18. Find the loss of kinetic energy due to direct impact of

two smooth spheres.

C¸ ÁÇÁÇ¨£õÚ @Põn[PÎß @|µi @©õu¼ß

@£õx HØ£k® C¯UP BØÓÀ CÊ¨£øÁU PõsP.

19. Derive the composition of two SHM’s of the same period

and in the same straight line.

J@µ @|º@PõmiÀ EÒÍ J@µ Aø»Ä @|µzøuU

öPõsh C¸ ^›øŒ C¯UP[PÎß öuõS¨ø£U

PõsP.
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20. A particle is moving along the curve rn = A cosn  +

B sinn  under a central force, the pole being the

centre. Find the law of forces.

ø©¯ ÂøŒ Âv°ß RÌ C¯[S® J¸ xPÒ

x¸Á¨¦ÒÎø¯ ø©¯©õPU öPõsk rn = A cosn  +

B sinn  GßÓ ÁøÍ Áøµ°À C¯[QÚõÀ ÂøŒ°ß

Âvø¯U PõsP.

Section C (2 × 16 = 32)

Answer any two questions.

21. State and prove Varighen’s theorem on moments.

v¸¨¦z vÓøÚa Œõº¢u @Á›U Úõß @uØÓzøu GÊv

{¹¤.

22. Find the resultant of two like parallel forces acting on

a rigid body.
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J¸ @£õS Cøn ÂøŒPÒ J¸ PmiÖUP¨ ö£õ¸Îß

«x öŒ¯À£k® @£õx E¸ÁõS® ÂøÍÄ ÂøŒUPõÚ

v¸¨¦zvÓß PõsP.

23. (a) Prove that the path of the projectile is a parabola.

GÔö£õ¸Îß £õøu J¸ £µÁøÍÄ GÚUPõmkP.

(b) Find the maximum range on an inclined plane of

a projectile.

J¸ Œõ#uÍzvß «x GÔ¯¨£k® xPÒ Aøh²®

«¨ö£¸ ÃaøŒU PõsP.

24. A uniform chain of length 2l hangs over two small

smooth pegs in the same horizontal level at a distance

2 a apart .Show that if h is the sag in the middle, the

length of either part of the chain that hangs vertically

is  + 2h l h l
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***

2 l }Í•øh¯ J¸ ̂ µõÚ Œ[Q¼ J@µ E¯µ•øh¯ C¸

]Ö •øÚUSa]PÎß «x öuõ[PÂh¨£mkÒÍx.

•øÚUSa]PÐUQøh@¯²ÒÍ yµ® 2a, Œ[Q¼°ß

öuõ#Ä h GÛÀ @|µõPz öuõ[S® Œ[Q¼°ß }Í®

 + 2h l h l  GÚ {ÖÄP.

25. A particle moves in an ellipse under a  force which is

always directed towards its forces. Find the law of force,

the velocity at any point of its path and the periodic

time.

SÂ¯zøu G¨ö£õÊx® @|õUP¨£mh ÂøŒ°ÚõÀ

C¯UP¨£k® xPÒ JßÖ }Ò ÁmhzvÀ |P¸QÓx.

ÂøŒ°ß Âv, £õøu°À J¸ ¦ÒÎ°hzx

vøŒ@ÁP® Põ»Ámh @|µ® CÁØøÓU PõsP.
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Part A (10 × 2 = 20)

Answer all questions.

1. Define a Skewness.

^›ßø©U @Põmhzøu Áøµ¯Ö.

2. If 20,x  533,y  2 120,x  2676xy  then find the

equation of the straight line.

20,x   533,y   2 120,x   2676xy  GÛÀ

@|º@Põmk Áøµ°ß Œ©ß£õmøhU PõsP.

AFN- 1443 BMA532
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3. Define a Correlation.

JmkÓøÁ Áøµ¯Ö.

4. What is the angle between the two Regression lines ?

©õÔPÎß öuõhº¦U @PõkPÐUQøh@¯¯õÚ @Põn®

¯õx ?

5.  Prove that      AB ABC Aβγ 

     AB ABC Aβγ   GÚ {ÖÄP.

6. When two attributes A and B are said to be

Independent ?

A ©ØÖ® B GßÓ £s¦PÒ G¨ö£õÊx Œõº£ØÓøÁ¯õP

C¸US® ?

7. What is the Geometric mean index number ?

ö£¸US ŒµõŒ› SÔ±mk Gs GßÓõÀ GßÚ ?
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8. What are the components of a Time Series ?

 Põ»zöuõh›ß TÖPÒ ̄ õøÁ ?

9. If P (B) = 0.15,   P A B 0.10  , find  AP B ,

P (B) = 0.15,   P A B 0.10   GÛÀ  AP B  PõsP.

10. State addition theorem on probability.

{PÌuPÂß Tmh¾UPõÚ @uØÓzøu GÊxP.

Part  B (6 × 8 = 48)

Answer any six questions.

11. Calculate the first four central moments from the

following data, to find 1 2β , β

x : 0 1 2 3 4 5 6

f : 5 15 17 25 19 14 5
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x : 0 1 2 3 4 5 6

f : 5 15 17 25 19 14 5

öPõkUP¨£mh Â£µ[PÐUS •uÀ |õßS ø©¯

‹ÇÀvÓßPÒ PõsP @©¾® 1 2β , β .

12. 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

@©@» TÓ¨£mkÒÍ ©v¨¦PÐUS @|º@Põk

ö£õ¸zxP.

13. Find the correlation coefficient for the following

data :

x : 10 12 18 24 23 27

y : 13 18 12 25 30 10

@©@» öPõkUP¨£mkÒÍ Â£µ[PÐUS

JmkÓÄUöPÊ PõsP.
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14. Out of two lines of Regression given by  2 5 0x y  

and 2 3 8 0,x y    which one is the regression line of

x on y ?

2 5 0x y    ©ØÖ® 2 3 8 0,x y   GßÓ C¸

©õÔPÎß öuõhº¦U @PõkPÎÀ  y ß «uõÚ &xß

©õÔz öuõhº¦U @Põk Gx ?

15. Given (A) = 40, (B) = 30, (AB) = 20, N = 100 then study

the association between A and B α  and β , A and β ,

α  and B.

(A) = 40, (B) = 30, (AB) = 20, N = 100 GÛÀ

A ©ØÖ® B, α  ©ØÖ® β ,  A ©ØÖ® β , α©ØÖ® B UPõÚ

öuõhº¦U PõsP.

16. Given that     N(A) (α) = B β
2

    then show that

(a)    AB α β .

(b)    Aβ α B
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    N(A) (α) = B β
2

   GÛÀ

(a)    AB α β .

(b)    Aβ α B  GÚ {ÖÄP.

17. For the data calculate the index number taking 1984

as base year.

Year 1984 1985 1986 1987 1988 1989 1990 1991 1992

Price of
wheat 4 5 6 7 8 10 9 10 11
per kg

@©ØPsh Â£µ[PÐUS 1984&I Ai¨£øh Á¸h©õP

öPõsk SÔ±mk PõsP.
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18. Fit a straight line travel to the following data :

Year : 1979 1980 1981 1982 1983

Sales : 100 120 140 160 180
(in 00,000s.)

@©ØSÔ¨¤mh ÂÁµ[PÐUPõÚ @|º@PõmiøÚ¨

ö£õ¸zxP.

19. State and Prove Boole’s inequality.

§Àêß Œ©Ûßø©ø¯ GÊv {ÖÄP.

20. An urn contains five balls. Two balls are drawn and

found to be white. What is the probability that all the

balls being white ?

J¸ £õzvµzvÀ I¢x £¢xPÒ EÒÍÚ. @uºÄ

öŒ#¯¨£mh C¸ £¢xPÐ® öÁÒøÍ {ÓzvÀ

EÒÍx. £õzvµzvÀ EÒÍ AøÚzx £¢xPÐ® A@u

{ÓzvÀ C¸¨£uØPõÚ {PÌuPøÁ PõsP.
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Part C (2 × 16 = 32)

Answer any two questions.

21. Fit a curve bxy ae  to the following data :

x : 1 2 3 4 5 6

y : 14 27 40 55 68 300

@©ØSÔ¨¤mh Â£µ[PÐUS bxy ae  GßÓ

ÁøÍÁøµ ö£õ¸zxP.

22. (a) X and Y are two random variables with zero
means and same standard deviation and zero

correlation. If U = X cosα +  sinαy  and V = X sin α
Y cos α  then show that U and V have same
standard deviation and zero correlation.

X ©ØÖ® Y GßÓ C¸ ©õÔPÎß ŒµõŒ› §ä¯® GßÖ®

vmh Â»UP® Œ©©õPÄ® ©ØÖ® JmkÓÄU öPÊ

§ä¯® GÚU öPõÒP. U = X cosα + Y sinα  ©ØÖ®  V = X

sin α – Y cos α  GßÖ Áøµ¯ÖUP¨£mh ©õÔPÎß

vmh Â»UP® Œ©©õP EÒÍöußÖ® JmkÓÄU öPÊ

§ä¯® GßÖ® PõsP.
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(b) Explain about the correlation and its uses.

JmkÓÄ £ØÔ ÂÁ›UP. ©ØÖ® Auß

£¯ßPøÍU TÖP.

23. For the following data find

(a) AB.CQ

(b) AB γQ 

(c) ABQ

(d) ACQ

(e) BCQ

 ABC 100 ;  ABγ 110 ;  AβC 105 ;  Aβγ 95 ;

 αBC 107 ;  αBγ 55 ;  αβC 86 ;  αβγ 89

@©ØPsh Â£µ[PÐUS

(a) AB.CQ

(b) AB γQ 
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(c) ABQ

(d) ACQ

(e) BCQ

24. For the following data, calculate

(a) Paasche’s.

(b) Laspeyre’s.

(c) Fisher’s and

(d) Marshal-Edgeworth index numbers.

0

0

1

1

A B C D E
2.00 5.00 1.50 10.00 8.00
4000 500 1500 250 2500
2.50 4.00 2.00 12.00 5.50
4500 800 900 260 5000

p
q
p
q

@©@» SÔ¨¤mh Â£µ[PÐUS

1985

1988

Commodity
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***

(a) £õìQ

(b) »õì¤¯º

(c) ¤åºì

(d) GmöÁõºz ©õºŒÀ SÔ±mk Gs PõsP.

25. (a) State and prove Baye’s theorem

@£°ì @uØÓzøu GÊv {ÖÄP.

(b) State and prove multiplication theorem on

probability

{PÌuPÂß ö£¸UP¾UPõÚ @uØÓ® GÊv

{ÖÄP.
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B.Sc. DEGREE  EXAMINATION APRIL 2011

Fifth Semester

Mathematics

LINEAR PROGRAMING

(Non CBCS—2004 onwards)

Time : 3 Hours Maximum : 100 Marks

Part A (10 × 2  = 20)

Answer all questions.

1. What are the essential characteristics of L. P. ?

 L. P.&°ß •UQ¯ £s¦ |»ßPÒ ̄ õøÁ ?

2. Write a general Linear programming model in the

standard form ?

ö£õx @|›¯ öŒ¯À vmh ©õv› JßøÓ

uµ¨£kzu¨£mh £iÁzvÀ GÊxP.

3. Define basic feasible solution.

Ai¨£øh wºøÁ Áøµ¯ÖUP.

AFN- 1444 BMA533
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4. Explain the uses of artificial variable in L.P.

L.P.&°À öŒ¯ØøP ©õÔ°ß £¯ßPøÍ TÖP.

5. Explain the primal-dual relationship.

J¸ø©&C¸ø©°ß öuõhºø£ ÂÍUSP.

6. State the fundamental properties of duality.

C¸ø©°ß Ai¨£øh £s¦PøÍ GÊxP.

7. Define transportation problem.

@£õUSÁµzx PnUøP Áøµ¯Ö.

8. What is balanced transportation problem ?

 Œ©{ø» @£õUSÁµzx PnUS GßÓõÀ GßÚ ?

9. What is the objective of an Assignment Problem ?

J¸ J¨£øh¨¦ PnUQß SÔU@PõÒ GßÚ ?
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10. Write short notes on the Travelling salesman problem.

}sh £¯n ÂØ£øÚ¯õÍº PnUøP¨ £ØÔ ]Ö

SÔ¨¦ ÁøµP.

Part  B (6 × 8 = 48)

Answer any six questions.

11. Solve graphically  :

1 2Maximize : Z = 45 + 80x x

subject to the constrains : 1 2

1 2

1 2

5 20 400

10 15 450
, 0

x x
x x

x x

 

 


Áøµ£h® ‰»® wºUPÄ® :

«¨ö£›uõUS 1 2Z = 45 + 80x x

{£¢uøÚPÒ : 1 2

1 2

1 2

5 20 400

10 15 450
, 0

x x
x x

x x
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12. Use simplex method to :

1 2 3Maximize Z = 3 + 2 2x x x

subject to the constraints 1 2 3

1 2 3

1 2 3

2 2 10
2 4 3 15

, , 0

x x x
x x x

x x x

  

  



]®¨öÍUì •øÓ°À wºUPÄ® :

«¨ö£›uõUS 1 2 3Z = 3 + 2 2x x x

{£¢uøÚPÒ 1 2 3

1 2 3

1 2 3

2 2 10
2 4 3 15

, , 0

x x x
x x x

x x x

  

  



 13. Use two phase simplex method :

1 2Maximize Z = 5 + 3x x

subject to the constraints.

1 2

1 2

1 2

2 1
4 6

, 0

x x
x x
x x

 
 





5 AFN-1444

C¸Pmh]®¨öÍUì •øÓø¯¨ £¯ß£kzv wºUP :

«¨ö£›uõUS 1 2Z = 5 + 3x x

{£¢uøÚPÒ 1 2

1 2

1 2

2 1
4 6

, 0

x x
x x
x x

 
 



14. Obtain the dual problem of the following Linear

programming problem.

1 2 3Maximize Z = 2 + 3x x x

subject to the constraints

1 2 3

1 2 3

1 2 3

4 3 6

2 5 4
, , 0

x x x
x x x
x x x
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RÌUPõq® @|›¯ ö|Ô¨£kzx® ¤µaŒøÚ°ß

C¸ø©ø¯U PõsP.

«¨ö£›uõUS 1 2 3Z = 2 + 3x x x

{£¢uøÚPÒ 1 2 3

1 2 3

1 2 3

4 3 6

2 5 4
, , 0

x x x
x x x
x x x

  

  


 15. State and prove fundamental theorem on duality.

C¸ø©°ß Ai¨£øh @uØÓzøu GÊv {ÖÄP.

16. Find an initial basic feasible solution of the

transportation problem given below by Vogel’s

approximation method.

1 2 3 4To D D D D
A 1 2 1 4 30
B 3 3 2 1 50
C 4 2 5 9 20

20 40 30 10 100Requirement

From

Availability
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¤ßÁ¸® @£õUSÁµzxU PnUQß Bµ®£ Ai¨£øha

öŒ#uUPz wºÂøÚ @ÁõPÀ @uõµõ¯ •øÓ°À

PshÔ

1 2 3 4D D D D
A 1 2 1 4 30
B 3 3 2 1 50
C 4 2 5 9 20

20 40 30 10 100

 17. Explain BIG-M method..

ö£›¯&M •øÓø¯ ÂÍUSP.

18. Solving the following transportation problem using

North West corner rule.

A B C D

I 11 13 17 14 250
II 16 18 14 10 300
III 21 24 13 10 400

200 225 275 250

 
 
 
  

C¸¨¦AÝ¨¦ªh®

@uøÁ

From
Available

Requirement

Desination
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Áh@©ØS ‰ø» Âvø¯U P¯ß£hzvU RÌUPsh

@£õUSÁµzx PnUøP wºUP.

A B C D

11 13 17 14 250I
16 18 14 10 300II
21 24 13 10 400III

200 225 275 250

 
 
 
  

 19. Solve the following transportation problem using

Least-Cost method.

1 2 3 4

1

2

3

D D D D
S 3 7 6 4 5
S 2 4 3 2 2
S 4 3 8 5 3

3 3 2 2

@Œµ@Ási¯ Ch®

C¸¨¦

‰»®

@uøÁ

Supply

Demand
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SøÓ¢u&©v¨¦ •øÓø¯¨ £¯ß£kzvU RÌUPsh

@£õUSÁµzx PnUøP wº.

1 2 3 4

1

2

3

D D D D
S 3 7 6 4 5
S 2 4 3 2 2
S 4 3 8 5 3

3 3 2 2

 20. Solve the following assignment problem.

1 2 3 4 5
A 8 4 2 6 1
B 0 9 5 5 4
C 3 8 9 2 6
D 4 3 1 0 3
E 9 5 8 9 5

¤ßÁ¸® J¨£øh¨¦U PnUQøÚz wºUP.

1 2 3 4 5
A 8 4 2 6 1
B 0 9 5 5 4
C 3 8 9 2 6
D 4 3 1 0 3
E 9 5 8 9 5
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Part C (2 × 16 = 32)

Answer any two questions.

21. Use simplex method to solve the following Linear

Programming problem.

1 2 3 4Maximise Z = 4 + 3 + 4 + 6x x x x

subject to the constraints :

1 2 3 4

1 3 4

1 2 3 4

1 2 3 4

2 2 4 80
2 2 60
3 3 80

, , , 0

x x x x
x x x
x x x x

x x x x

   
  

   


C»S Aø©¨¦ •øÓ°À RÌUPsh @|›¯À

vmhU PnUQøÚz wºUPÄ®

«¨ö£›uõUS 1 2 3 4Z = 4 + 3 + 4 + 6x x x x

{£¢uøÚPÒ 1 2 3 4

1 3 4

1 2 3 4

1 2 3 4

2 2 4 80
2 2 60
3 3 80

, , , 0

x x x x
x x x
x x x x

x x x x
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22. Use Big-M method to :

1 2Maximise Z = 2 +x x

subject to the constraints

1 2

1 2

1 2

3 5 15
6 2 24

, 0

x x
x x

x x

 
 



ö£›¯&M  •øÓø¯¨ £¯ß£kzv wºUP :

«¨ö£›uõUS 1 2Z = 2 +x x

{£¢uøÚPÒ 1 2

1 2

1 2

3 5 15
6 2 24

, 0

x x
x x

x x

 
 



23. Use dual simplex method to solve the following L.P.P

M axim ise Z = – 3x1 – x2

subject to the constraints :

1 2

1 2

1 2

1
2 3 2

, 0

x x
x x

x x
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C¸ø© C»S •øÓ°À RÌUPsh @|›¯À

vmhU PnUQøÚz wºUPÄ®

«¨ö£›uõUS Z = – 3x1 – x2

{£¢uøÚPÒ 1 2

1 2

1 2

1
2 3 2

, 0

x x
x x

x x

 
 



24. Solve the following transportation problem by MODI

method.

A B C
X 6 8 4 14
Y 4 9 8 12
Z 1 2 6 5

6 10 15

 
 
 
  

RÌUPõq® @£õUSÁµzx PnUøP MODI •øÓ°À

wºUPÄ®.

A B C
X 6 8 4 14
Y 4 9 8 12
Z 1 2 6 5

6 10 15
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25. Solve the following assignment problem :

I II III IV V
1 11 17 8 16 20
2 9 7 12 6 15
3 13 16 15 12 16
4 21 24 17 28 26
5 14 10 12 11 15

¤ßÁ¸® J¨£øh¨¦ PnUQøÚz wºUP.

I II III IV V
1 11 17 8 16 20
2 9 7 12 6 15
3 13 16 15 12 16
4 21 24 17 28 26
5 14 10 12 11 15

***
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B.Sc. DEGREE  EXAMINATION, APRIL 2011

Fifth Semester

Mathematics

GRAPH THEORY

(Non-CBCS—2004 onwards)

Time : 3 Hours Maximum : 100 Marks

Section A (10 × 2 = 20)

Answer all questions.

1. Prove that any self complementary graph has 4n or

4 n + 1 points

H@uÝ® uß {µ¨¦ ¦¯ Áøµ¦ BÚx 4n  AÀ»x

4 n + 1 ¦ÒÎPÒ öPõshx GÚ {¹¤.

2. Define Line graph and give an example.

@Põk Áøµø£ Áøµ¯Özx Euõµn® u¸P.

AFN- 1445 BMA534
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3. Prove that connectedness of points is an equivalence

relation on the set of points of G.

 G&À ¦ÒÎPÐøh¯ Pn[PÎß @©À ¦ÒÎPÎß

öuõkzux CÀ»õuøÁ Œ©zöuõhº¦ öPõsi¸US®

GÚ {ÖÄP.

4. Prove that every connected graph has a spanning tree.

AøÚzx öuõkzx Áøµ¦ BÚx Â›US® ©µzøuU

öPõsi¸US® GÚ {ÖÄP.

5.  If G is a (p, q) plane graph in which every face is an n

cycle then 
( 2)

2
n pq

n



 .

G  GßÓ (p, q) uÍ¨£vÄ Áøµ¤À JÆöÁõ¸ £µ¨¦®

n&”ØÖPÒ GÛÀ 
( 2)

2
n pq

n



  GÚ {¹¤.

6. If a (p1, q1) graph and a (p2, q2) graph are

homeomorphic then p1 + q2 = p2 + q1

(p1, q1) J¸ Áøµ¦® ©ØÖ® (p2, q2) J¸ Áøµ¦® BÚ

@íõª@¯õ©õº¤U GÛÀ p1 + q2 = p2 + q1 GÚU Põmk.
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7. If G is k-critical, then k    G .

G |ßSP¢u Áøµ¦ GÛÀ k    G  GÚ {ÖÄP.

8. Define : Four colour problem

 Áøµ¯Ö :  |õßS ÁsnU @Põmk¸.

9. Define underlying graph and give an example.

@Põih¨£mh Áøµø£ Áøµ¯Özx Euõµn® u¸P.

10. Define Tournament.

Áøµ¯Ö  : ”ØÖ¨ £¯n Áøµ¦.
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Section  B (6 × 8 = 48)

Answer any six questions.

11. Prove that every graph is an intersection graph.

AøÚzx Áøµ¦® Kº öÁmk® Áøµ¦ GÚ {¹¤.

12. (i) Show that : Adjacency matrix.

(ii) Define graphic sequence.

(iii) Show that the partition (7, 6, 5, 4, 3, 2) is not

graphical

(i) Áøµ¯Ö  : AkzxÒÍ Ao

(ii) Áøµ¯Ö : Áøµzöuõhº

(iii) ¤›ÂøÚ (7, 6, 5, 4, 3, 2) Áøµ¦ CÀø» GÚ

{¹¤.

13. A graph G is connected iff for any partition of V into

subsets V1 and V2 there is a line of G joining a point of

V1 to a point of V2.
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J¸ Áøµ¦ G öuõkzuuõP C¸¢uõÀ, C¸¢uõÀ

©mk@©   V&ß G¢uöÁõ¸ ¤›ÂøÚ  V1 ©ØÖ® V2

GßÓ EmPn[PÍõPÄ® EÒÍ G&ß J¸ @Põk®

@©¾® V1&ß ¦ÒÎPÒ V2 ¦ÒÎPÐhÒ Cøn²®. GÚ

{ÖÄP.

14. Let v be a point of a connected graph G. The following

statements  are equivalent.

(i) v is a cut-point of G.

(ii) There exist a partition of  V– {v} into subsets

U and W such that for each Uu  and

W,w  the point v is on every u - w path.

(iii) There exist two points u and w distinct from

v such that v is on every u-w path.

v Gß£x J¸ öuõkzu Áøµ¦ G&À  EÒÍ ¦ÒÎ

GßÓõÀ QÌUPsh TØÖPÒ Œ©õÚ©õÚøÁ GÚ

{ÖÄP.
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(i) G&À EÒÍ J¸ öÁmk¦ÒÎ v

(ii) EmPn[PÒ U ©ØÖ® W&ÂÀ EÒÍ JÆöÁõ¸

Uu and  W,w  US V– {v} ÂÀ EÒÍ J¸

¤›ÂøÚ GÊ¢uõÀ A¢u ¦ÒÎ v JÆöÁõ¸ u - w

£õøu°ß @©À Aø©²®.

(iii) v-¼¸¢x @ÁÖ£mh Cµsk ¦ÒÎPÒ u ©ØÖ®

w GÊ¢uõÀ v BÚx JÆöÁõ¸ u - w £õøu°ß

@©À Aø©²®

15. If G is a graph in which the degree of every vertex is

at least two then G contains a cycle.

G-J¸ Áøµ¦ Auß •øÚPÒ SøÓ¢ux Cµsk

Á›øŒ Eøh¯øÁ GÛÀ G&À J¸ ”ØÖ EÒÍx GÚ

{¹¤.

16. Prove that every polyhedron has at least two faces with

the same number of edges on the boundary.

AøÚzx £ß•Pzv¾® SøÓ¢ux Cµsk

•P[PÐhß A@u GsoUøP²ÒÍ @Põmk¸UPÒ

Áµ®¦PÎß @©À Aø©²® GÚ {¹¤.
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17. For any graph G, (G) 1 + max (G )    where the same

number of edges over all induced subgraphs G  of G.

GÀ»õÁØÔ¾® G&ß uÛ¨£mh EmPn®

GA¢uöÁõ¸ Áøµ¦ G-¾® Auß ÂÎ®¦PÎß

GsoUøP Œ©©õP C¸US®ö£õÊx

(G) 1 + max (G )   GÚ {ÖÄP.

18. Prove that every uniquely n-colourable graph is

(n – 1) connected

AøÚzx J@µ •øÓ²ÒÍ n-Ásn @Põmk¸

Áøµ¤¾® (n – 1) öuõkzux GÚ {¹¤

19. Prove that every tournament has a spanning tree.

AøÚzx ”ØÖ£¯n Áøµ¦® Â›US® ©µzøu

öPõsi¸US® GÚ {ÖÄP.
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20. Show that a weak digraph D is Eulerian iff the set of

arcs of D can be partitioned into cycles.

J¸ Aøµ¨£õøu vøŒUöPõsh Áøµ¦ BÚx

B°»µõP C¸¢uõÀ, C¸¢uõÀ ©mk@©  D&À

vøŒPÎß Pn[PøÍ ”ØÖPÎß ¤›ÂøÚ¯õUP

C¯¾® GÚ {¹¤.

Section C (2 × 16 = 32)

Answer any two questions.

21. A partition P = (d1, d2, ...., dp) of an even number into

p parts with 1 21 . . . pp d d d      is graphical iff the
modified partition.

 1

1
2 3 1 21, 1, ..., 1 1, , . . . .,d d pp d d d d d    

is graphical.

Kº Cµmøh GsoUøP²ÒÍ J¸ ¤›ÂøÚ

P = (d1, d2, ...., dp) BÚx p £Sv²hß

1 21 . . . pp d d d      US Áøµ£õÚuõP C¸UP,

C¸UP ©mk@© ©õØÓ¨£mh ¤›ÂøÚ
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 1

1
2 3 1 21, 1, ..., 1 1, , . . . .,d d pp d d d d d    

&---® Áøµ£õÚuõP C¸US® GÚ {ÖÄP.

22. (i) If  G is not connected then G  is connected.

(ii) A line x of a connected graph G is a bridge iff x is

not on any cycle of G.

(i) G öuõkzu Áøµ¦ CÀø» GÛÀ G öuõkzux

GÚ {¹¤

(ii) J¸ öuõkzu Áøµ¦ G-À EÒÍ J¸ @Põk x

BÚx öÁmk ÂÎ®£õP C¸¢uõÀ, C¸¢uõÀ

©mk@© -G&ß G¢uöÁõ¸ ”ØÖPÎß @©¾® x

Aø©¯õx.

23. The following statements are equivalent for a

connected graph G.

(i) G is Eulerian.

(ii) Every point of G has even degree.

(iii) The set of edges of G can be partitioned into

cycles.
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J¸ öuõkzu Áøµ°À RÌPsh TØÖPÒ

Œ©õÚ©õÚøÁ GÚ {¹¤.

(i) G -&J¸ B#»º Áøµ¦.

(ii) G À JÆöÁõ¸ •øÚ²® Cµmøh¨£øh £i

Eøh¯x

(iii) G&ß ÂÎ®¦PøÍ Jß@ÓõöhõßÖ

Œ®©¢uªÀ»õu TØÖPÍõP ¤›UP •i²®.

24. Show that the 4 CC is true iff every bridgeless Cubic

plane graph is four colourable.

4 CC Gß£x Esø©¯õP C¸¢uõÀ, C¸¢uõÀ

©mk@© JÆöÁõ¸ öÁmk ÂÎ®£À»õu Pn uÍ

Áøµ£õÚx |õßS Ásn @Põmk¸ÁõP C¸US® GÚ

{ÖÄP.
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***

25. Prove that every tournament D contains a directed

Hamiltonian path.

GÀ»õ @£õmi vøŒ Áøµ¤¾® D J¸

vøŒ¨£kzu¨£mh íõªÀhß £õøu C¸US® GÚ

{¹¤.
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PROGRAMMING IN ANSI C
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Time : 3 Hours Maximum : 75 Marks

Section A (10 × 2 = 20)

Answer all questions.

1. What does ‘ unary operator ’ means ?

³@|› B¨£@µmhº GßÓõÀ GßÚ ?

2. What is the purpose of Break Statement ?

Break TØÔß •UQ¯zxÁ® ̄ õøÁ ?

3. Write down the general form of a structure in C.

C ö©õÈ°À Pmhø©¨¤ß ö£õx ÁiÁzvøÚ

GÊxP.

AFN- 1446 BMA5E1
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4. Write down the syntax for two-dimensional arrays.

Give an example.

C¸£›©õÚ Tmk ©õÔPøÍ AÔÂUPa öŒ#²®

C»UPnzøu GÊxP. Kº GkzxUPõmk uµÄ®.

5.  Write down the value of x in the following Segment :

in ,
10 ;

2 ;

tx
x

a x

 






a

a = 25 ;

RÌUPõq® £Sv°À, x&ß ©v¨ø£U GÊxP.

in ,
10 ;

2 ;

tx
x

a x

 






a

a = 25 ;

6. Give the format of the simple, if statement.

Œõuõµn if  TØÔß ö£õx ÁiÁ® u¸P.
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7. What are the strings ? How are they declared in C ?

 Strings GßÓõÀ GßÚ ? AøÁPÒ C ö©õÈ°À

GÆÁõÖ AÔÂUP¨£kQÓx.

8. What is the use of # define statement ?

 # define TØÔß £¯ß GßÚ ?

9. What is the use of the functions get w ( ) and

put w  ( ) ?

get w ( )  ©ØÖ® put w  ( ) BQ¯ Œõº¦PÎß £¯ß

GßÚ ?

10. What is Macros ?

Macros GßÓõÀ GßÚ ?
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Section  B (6 × 5 = 30)

Answer any six questions.

11. Write the basic structures of a C program.

C ö©õÈ°À Ai¨£øh Aø©¨ø£ GÊxP.

12. Write about the primary data types in C.

C ö©õÈ°ß •ußø© ÂÁµ ÁøPPøÍ ÂÁ›.

13. In what ways does a switch statement differ from an if

statement.

GÆÁøP°À  switch  TØÖ if TØÔ¼¸¢x

@ÁÖ£kQÓx ?

14. Write a C program to find the biggest among the given

three numbers.

öPõkzxÒÍ ‰ßÖ GsPÎÀ, ö£›¯ Gsøn

Põq® C ö©õÈ PmhøÍz öuõh›øÚ GÊxP.
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15. Distinguish between :

(i) get C  and get char

(ii) printf and f print f.

RÌUPshÁØøÓ @ÁÖ£kzx :

(i) get C ©ØÖ® get char

(ii) printf ©ØÖ® f print f.

16. Write a C program to find the mean of ‘ n’ numbers

using array.

‘ n’ GsPÎß ŒµõŒ› Põn C ö©õÈ°À PmhøÍz

öuõh›øÚ GÊxP.

17. Compare pointers and structures.

SÔö¯sPÒ ©ØÖ® Pmhø©¨¦PøÍ J¨¤kP.

18. Illustrate the use of # include and # define directives.

# include ©ØÖ® # define PmhøÍPÎß £¯øÚ

ÂÍUSP.



6 AFN-1446

19. Explain the different modes of operating files.

J¸ @Põ¨ø£ C¯USÁuØPõÚ £À@ÁÖ •øÓPøÍ

ÂÍUSP.

20. Explain Macros and preprocessors.

Macros ©ØÖ® preprocessors ÂÍUSP.

Section C (2× 12½ = 25)

Answer any two questions.

21. Explain the syntax with example for the following

while, do-while and for.

while, do-while ©ØÖ® for TØÖUPøÍ

AøÁPÐUPõÚ C»UPn® ©ØÖ®

GkzxUPõmkPÐhß ÂÍUSP.
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22. Write a C program to find the real roots of a quadratic

equation. Include all possibilities.

Kº C¸£i Œ©ß£õmiß ‰»[PøÍU Põq® C

ö©õÈU PmhøÍz öuõhøµ GÊxP, AøÚzx

Œõzv¯[PøÍ²® @ŒºzxUöPõÒÍÄ®.

23. Write a C program using function to add two matrices.

J¸ Œõº¤øÚ¨ £¯ß£kzv C¸ AoU@PõøÁPÎß

TmhÀ öŒ#²® C ö©õÈU PmhøÍz öuõh›øÚ

GÊxP.

24. Write a C program to find the value of nCr using

functions  
! .

! !
n

r n r
 

  
rnote nC

C ö©õÈ°À nCr&ß ©v¨ø£ Põn Œõº¦PøÍ

£¯ß£kzv vmh® GÊxP  
! .

! !
n

r n r
 

  
rnCSÔ¨¦
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25. Define a structure type ‘ struct personal ’, that would

contain person name, date of joining and salary. Using

this  structure, write a program to read this

information for one person and print the same on the

screen.

J¸Á›ß ö£¯º, @Œº¢u @uv ©ØÖ® Fv¯®

BQ¯øÁ öPõsh J¸ Pmhø©¨ø£ ‘ struct personal

’GßÖ AÔÂUP öŒ#¯Ä® @©¾® CU

Pmhø©¨¤¼¸¢x JßÓß ¤ß JßÓõP CkÁµÀ

©ØÖ® ÂkÁµÀ öŒ#ÁuØPõÚ C ö©õÈU PmhøÍz

öuõh›øÚ GÊxP.

***
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B.Sc. DEGREE  EXAMINATION, APRIL 2011

Sixth Semester

Mathematics

COMPLEX ANALYSIS

(Non-CBCS—2004 onwards)

Time : 3 Hours Maximum : 100 Marks

                                Section A                  (10 × 2 = 20)

Answer all questions.

1. Prove 1 2 1 2z z z z   .

{¸ÄP : 1 2 1 2z z z z   .

2. Define Concylic point.

J@µ £õøu¨¦ÒÎPÒ—Áøµ¯Ö.

3. Define an Analytic function.

J¸ £S¨¦ Œõº¦—Áøµ¯Ö.

AFN-1448    BMA631



2 AFN-1448

4. Prove that .
2

x y
z




2
x y

z


  GÚ {ÖÄP.

5. Find the bilinear transformation which sends the points

0, 2 into the point 0, , –w i i  respectively.

0, 2 Cµsk ¦ÒÎPøÍ 0, , –w i i  GßÓ

¦ÒÎPÐUS AÝ¨¦® C¸ J¸£i Á¸©õØÓzøuU

Psk¤i.

6. State the special cases of the bilinear transformation.

C¸ J¸ £iÁ¸©õØÓzvß ]Ó¨¦ ¤›øÁ TÖP.

7. Evaluate  3 – 2 – 3 ,z z dz  where C is the circle 3.z 

3z   GßÓ ÁmhzvÀ  3 – 2 – 3z z dz ß ©v¨ø£U

Psk¤i.
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8. State the fundamental theorem of Algebra.

 ÁøP Pouzvß Ai¨£øhz @uØÓzvøÚ TÖ.

9. Find the residue of   2 1
z

f z
z


  at .z i

z i  GßÓ x¸Ázøu¨ ö£õÖzx   2 1
z

f z
z


  &ß

GaŒzøuU Põs.

10. State Rouches theorem.

@µõéêß @uØÓzøu GÊxP.

Section  B (6 × 8 = 48)

Answer any six questions.

11. State and prove DeMoivre’s theorem.

j ©õ#Áºì @uØÓzvøÚ {ÖÄP.
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12. Show that the equation of the circle passing through

the three points 1 2 3, ,z z z  is given by

   
   

   
   

1 3 21 3 2

32 3 1 2 1

– –– –
.

– – – –

z z z zz z z z
z z z z z z z z



1 2 3, ,z z z  GßÓ öPõkUP¨£mh ‰ßÖ ¦ÒÎPÒ ÁÈ¯õP

öŒÀ¾® Ámhzvß Œ©ß£õk

   
   

   
   

1 3 21 3 2

32 3 1 2 1

– –– –
– – – –

z z z zz z z z
z z z z z z z z

 GÚ {¹¤.

13. If u and v satisfy Laplace’s equation, show that u iv

need not be an analytic function of z.

u ©ØÖ® v @»¨»õêß Œ©ß£õmiøÚ §ºzv

öŒ#uõ¾® u iv  §ºzv öŒ#¯ @Ási¯vÀø» GÚ

{¹¤.
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14. Find an analytic function where imaginary part is

2 33 – .x y y

2 33 –x y y  GßÓ PØ£øÚ¨ £Sv°øÚU öPõsh

£S¨¦ Œõº¤øÚU Psk¤i.

15. Find the bilinear transformation which has two

invariant points, one at infinity and the other finite.

•iÄ EÒÍ ©ØÖ® •iÄ CÀ»õu Cµsk

©õÓõu¦ÒÎPøÍU öPõsh C¸ J¸ £i

Á¸©õØÓzøuU Põs.

16. Discuss the transformation cos and sinh .w z w z 

cosw z  ©ØÖ® sinhw z  GÝ® E¸©õØÓ[PøÍ

ÂÁ›.
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17. Find the Taylor series which represent the function

  
2 – 1

2 3
z

z z   in 2.z 

  
2 – 1

2 3
z

z z   GßÓ Œõº¤øÚ 2z   GßÓ £Sv°À

öh#»º öuõhµõP GÊx.

18. State and prove Liouville’s theorem.

Liouville’s  @uØÓzvøÚU TÔ AuøÚ {¹¤.

19. Show that the equation  – , 1ze z    has only one

root within the circle 1.z 

 – , 1ze z    GßÓ Œ©ß£õmiØS 1z   GßÓ

ÁmhzvÀ J@µ J¸ ‰»® ©mk®uõß GÚ {¹¤.

20. Evaluate  3 1c

dz
z z   where C is the circle 2.z 

2z  GßÓ ÁmhzvÀ  3 1c

dz
z z  ß ©v¨ø£U Põs.
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Section C (2 × 16 = 32)

Answer any two questions.

21. If  f z u iv   is analytic at z, show that if is necessary

that the four partial derivatives , , ,u u v v
x y x y
   
     should

exist and satisfy the Cauchy – Riemann equations.

 f z u iv  , z GßÓ ¦ÒÎ°À £S¨¦ Œõº£õÚõÀ,

, , ,u u v v
x y x y
   
     CøÁ |õßS® CR Œ©ß£õmiøÚ

§ºzv öŒ#²® GÚ {¹¤.

22. Discuss the transformation 2W z  and its inverse.

2W z  GÝ® E¸©õØÓzøu²® Auß uø»RÈø¯²®

B#Ä öŒ#P.
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23. (a) State and prove Taylor’s theorem.

öh#»›ß @uØÓzøu GÊv {ÖÄP.

(b) State and prove Morera’s theorem.

ö©õµõµõì @uØÓzøu GÊv {ÖÄP.

24. Evaluate the integral

 
2 2

0

sin
0

cos
d a b

a b

  


 
 .

 
2 2

0

sin
0

cos
d a b

a b

  


 
  &ß ©v¨ø£U Põs.

25. State and prove Laurent’s series and find the Laurent’s

series expansion for the function   
2 – 1
2 3
z

z z   valid

in the annular region 2 3.z 

»õµßì öuõhøµ GÊv {ÖÄP. @©¾®   
2 – 1
2 3
z

z z 

GßÓ Œõº¤øÚ 2 3z   GßÓ £Sv¯# »õµßìß

öuõhøµ Â›zx GÊxP.
***
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Time : 3 Hours Maximum : 100 Marks

                                Section A                  (10 × 2 = 20)

Answer all questions.

1. Let X be a discrete random variable taking the values

from  0, 1, 2, 3, 4 .  Let the probability density

function be      44! 1 .2! 4 – !
f x

x x
  Find  P A  if

 A = 0, 1 .

Œ©Áõ#¨¦ ©õÔ X-ß ©v¨¦PÒ  0, 1, 2, 3, 4 ,

{PÌuPÄ Ahºzva Œõº¦       44! 1 .2! 4 – !
f x

x x


 A = 0, 1  GßÓõÀ  P A -&IU Psk¤i.

AFN-1449    BMA632
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2. Define Moment generating function.

ÁøÓ¯Ö v¸¨¦zvÓÛß BUSa Œõº¦.

3. Compute mode of  a binomial distribution  1B 7, .4

 1B 7, 4 GßÓ D¸Ö¨¦¨£µÁ¼ß •Pk PõsP.

4. Write any two aspects for the importance of normal

distribution.

C¯À{ø»¨ £µÁ¼ß •UQ¯zxÁzvØPõÚ H@uÝ®

C¸ £s¦PøÍ GÊxP.

5. A coin is tossed 144 times and  a person gets 80 heads.

Can we say that the coin is unbiased one ?

J¸ |õn¯zøu 144 •øÓ ”si¯vÀ 80 •øÓ

uø»PÒ ö£Ó¨£mhÚ. A¢u |õn¯® ¤ÓÌa] AØÓ

|õn¯©õ ?
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6. A random sample of 400 flower stems has an average

length 10 cm. Can this be regarded as a sample from a

large population with mean of 10.2 cm and a Standard

Deviation of 2.25 ?

400 §aöŒsiß Œ›Œ©Áõ#¨¦ TØÔß ŒµõŒ› }Í®

10 cm. vmh Â»UP® 2.25 ©ØÖ® TmkaŒµõŒ› 10.2 cm

GÚU öPõsh ö£›¯ ©UPÒ öuõøPø¯ TÖöPõÒÍ

•i²©õ GÚ Bµõ#P ?

7. Define Analysis of variance.

Â»UP ÁºUP ŒµõŒ›°ß £S¨£õ#Ä — Áøµ¯Ö.

8. When a binomial distribution becomes Poisson ?

J¸ D¸Ö¨¦¨ £µÁÀ G¨ö£õÊx £õ#Œõß £µÁÀ BS®.

9. Define Consistency.

ÁøÓ¯Ö&CøŒÄ.
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10. Explain maximum likelihood estimators.

«¨ö£¸ ”mkÖ¨¦ ©v¨¥mhõÍøµ £ØÔ ÂÍUSP.

Section  B (6 × 8 = 48)

Answer any six  questions.

11. Let X have the probability density function

 
1

, if – 1 1
2
0 , otherwise

x
x

f x
   



. Find the mean and

Standard Deviation of X.

©õÔ X- ß {PÌuPÄ AhºzvaŒõº¦

 
1

, –1 1
2
0 ,

x
x

f x
   



Ç ¢uõÀ

©ØÓCh[PÎÀ

GÚ C¸¨¤ß TmkaŒµõŒ› ©ØÖ® X ß vmhÂ»UP®

PõsP.
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12. If    2
1

K. , –
1

f x x
x

    


  is a density function,

find K and  0 .p x 

  2
1

K , –
1

f x x
x

    


Gß£x Ahºzva Œõº¦

GÛÀ K ß ©v¨ø£²®  0p x  ß ©v¨ø£²® PõsP.

13. If X has a Poisson distribution and

   P X 0 P X = 1 K    show that 1K = .2

X Gß£x £õ#Œõß £µÁÀ ©ØÖ®

   P X 0 P X = 1 K   GÛÀ  1K = 2  GÚ {ÖÄP.

14. For the normal distribution  2N ,   , show that

 2
2 2 –22 1 .n nn   

 2N ,   GÝ® C¯À{ø»  £µÁ¾US

 2
2 2 –22 1n nn     GÚU PõmkP.
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15. A Coin is tossed until a head appears. Find the expected

number of the tosses required.

J¸ |õn¯® uø»ÂÊ®Áøµ ”sh¨£mhõÀ

”sh¨£k® GsoUøPPÎß Gvº£õº¨¦ ©v¨¦

PõsP.

16. If   –1P P, 1, 2, 3, ...rx r q r    is the probability

function, find the moment generating function mean

and variance.

  –1P P, 1, 2, 3, ...rx r q r    Gß£x {PÌuPÄa

Œõº¦ GÛÀ Â»US® ö£¸UPz öuõøP E¸ÁõUS®

Œõº¦ PõsP. Av¼¸¢x TmkaŒµõŒ› ©ØÖ® £µÁØ£i

PõsP.

17. Explain one criterion of classification.

J¸ ÁÈ ÁS¨£õUPzvØPõÚ £µÁØ£i B#Ä •øÓø¯

ÂÁ›.
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18. If X and Y are independent Poisson variates such that

       P X 1 P X 2 , P Y 2 P Y 3      , find the

variance of X – 2Y.

X,Y GÝ® Œõº£ØÓ £õ#Œõß ©õÔPÐUS

       P X 1 P X 2 , P Y 2 P Y 3       GÛÀ

X – 2Y -&ß £µÁØ£i PõsP.

19. Explain about methods of estimation.

©v¨¥mhõÎß ÁÈ•øÓPøÍ ÂÍUSP.

20. Let 1 2, ... nx x x  be a random sample from the uniform
distribution with Probability density function

 
1

, 0 , 0
, .

0 , elsewhere

x
f x



     


Obtain the maximum

likelihood estimator for  .
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1 2, ... nx x x  Gß£x ^µõÚ £µÁ¼ß Œ©Áõ#¨¦ TÖ.

A u ß  { P Ì u P Ä  A h º z v a Œ õ º ¦

 
1

, 0 , 0
,

0 ,

x
f x



     
 ©ØÓ Ch[PÎÀ

 GÛÀ   I¨ ö£õÖzx

«¨ö£Ö ”mkÖ¨¦ ©v¨¥mhõÍøµ¨ ö£ÖP.

Section C (2 × 16 = 32)

Answer any two questions.

21. (a) If X is a random variable whose moment

generating function is given by  
2

2
XM .

t
t e

Prove that    2
K

2K !
E X

2 K!
k 


 and  2K+1E X 0.

 
2

2
XM

t
t e  Gß£x Œ©Áõ#¨¦ ©õÔ X-ß

v¸¨¦zvÓÛß BUSaŒõº¦ GÛÀ

   2
K

2K !
E X

2 K!
k 


 ©ØÖ®  2K+1E X 0  GÚ

{ÖÄP.
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(b) Show that the rth moment for the distribution

  –C ,Cxf x e  where C is positive and 0 x  

is 
!

Cr
r

 and  rth cumulant is 
 – 1 !

.
Cr

r

  –C ,Cxf x e 0 x   , C  J¸ ªøP GßÓ

£µÁø» Eøh¯ r-Áx Â»UP ö£¸UPzöuõøP

!
Cr
r

 ©ØÖ® r-Áx SÂÄ 
 – 1 !

Cr

r
 GÚ {ÖÄP.

22. (a) Derive Poisson distribution from binomial
distribution.

£õ#Œõß £µÁø» D¸Ö¨¦¨ £µÁ¼¸¢x Põq®

•øÓø¯ GÊxP.

(b) State the properties of normal distribution.

C¯À{ø» £µÁ¼ß £s¦PøÍ ÂÁ›UPÄ®.
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23. Test whether the following 2 samples have been drawn

from the same population.

Size Mean Sum of square of deviations

from mean.

Sample I 9 68 36

Sample II 10 69 42

R@Ç Bsk Œ©Áõ#¨¦ TÖPÎß •iÄPÒ

öPõkUP¨£mkÒÍx.

TÖ AÍÄ TÖŒµõŒ› ŒµõŒ› Â»UP[PÎß

ÁºUP[PÎß TkuÀ

 I 9 68 36

 II 10 69 42

J@µ ©UPÒ öuõøP°¼¸¢x Cµsk TÖPÐ®

GkUP¨£mkÒÍÚÁõ GÚ Bµõ#P.
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24. Analyse the variance in the following Latin square :

A (8) C (18) B (9)

C (9) B (18) A (16)

B (11) A (10) C (20)

RÌPõq® »zwß Œxµ •iÄPøÍ Bµõ#P.

A (8) C (18) B (9)

C (9) B (18) A (16)

B (11) A (10) C (20)

25. (a) State and Prove Rao-Cramer inequality.

µõÆ & Qµõ©º & ß Œ©Û¼ @uØÓzøu TÔ {ÖÄP.

(b) Derive properties of Maximum Likelihood
estimators.

«¨ö£¸ ”mkÖ¨¦ ©v¨¥mhõÛÒ £s¦PøÍ

ÂÁ›UPÄ®.

***
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Time : 3 Hours Maximum : 100 Marks

                                Part A                  (10 × 2 = 20)

Answer all questions.

1. Evaluate .cxab

cxab  wºUP.

2. Prove that –    .

–     GÚ {ÖÄP.

3. What do you mean by error in Lagrange’s interpolation

formula ?

ö»UPµõßä Cßhº@£õ@»Œß Áõ#£õmiß uÁÖPÒ

SÔzx ÂÁ›.

AFN-1450   BMA633
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4. Write down Bessels Formula.

ö£ŒÀì ‹zvµzøu GÊxP.

5. If      1 5, 4 35, 6 55,f f f    find  2 .f x

     1 5, 4 35, 6 55,f f f    GÛÀ  2 f x  I

PõsP.

6. Using Simpson’s rule, evaluate 
1

0

1
1

dx
x  with

h = 0.5 correct to three decimal places.

x : 0 0.5 1.0

y : 1.0000 0.6667 0.5

]®éß Âvø¯ £¯ß£kzv ¤ßÁ¸®

AmhÁøn°¼¸¢x 
1

0

1
1

dx
x  I ©v¨¤kP.
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7. Solve : 2 116 – 8 0.x x xy y y   

wº : 2 116 – 8 0.x x xy y y   

8. Find the sum to nth term the series whose xth term is

     
1

.
1 2 3x x x  

J¸ öuõh›ß x-BÁx Chzvß ©v¨¦

     
1

1 2 3x x x   GÛÀ  n-BÁx Chzvß ©v¨¦

Põs.

9. If    ' log , 0 1,y x y y    using modified Euler’s

method, find  0.2y  by taking 0.2.h 

   ' log , 0 1,y x y y   GßÓ ÁøPUöPÊ

Œ©ß£õmiÀ 0.2h   GÚU öPõsk

©õØÔ¯ø©UP¨£mh B#»›ß Áõ#¨£õmøh¨

£¯ß£kzv  0.2y I ©v¨¤kP.
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10. If    ' , 0 1,y x y y    using Euler method, find

 0.1y  by taking 0.1.h 

   ' , 0 1,y x y y    GßÓ ÁøPUöPÊ Œ©ß£õmiÀ

0.1h   GÚUöPõsk B#»›ß Áõ#¨£õmøh¨

£¯ß£kzv  0.1y  -&I ©v¨¤kP.

Part  B (6 × 8 = 48)

Answer any six questions.

11. Represent the function 3 23 – 2 7 – 6x x x  and its

differences in factorial notation.

Œõº¦ 3 23 – 2 7 – 6x x x  ©ØÖ® Auß @ÁÖ£õkPøÍ

Põµo¯¨ ö£¸UPÀ SÔ±mk •øÓ°À SÔUP.
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12. The function siny x  is tabulated below.

x : 0 4


2


siny x : 0 0.70711 1.0

using Lagrange’s interpolation formula, find the value

of  sin .6


Œõº¦ siny x   ©v¨¦ R@Ç AmhÁøÚ¨£mkÒÍx

x : 0 4


2


siny x : 0 0.70711 1.0

ö»Uµõßä Cßhº@£õ@»áß Áõ#¨£õmøh

£¯ß£kzv  sin 6
    ß ©v¨¦ Põs.

13. State and prove Weddle’s rule.

öÁhÒß Âvø¯ GÊv {ÖÄP.
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14. Obtain the relation between Bessel’s and Everette’s

formulae.

ö£ŒÀ ©ØÖ® GÁµm ‹zvµzvß öuõhº¤øÚ ÂÁ›.

15. Obtain Gauss backward formula for central differences.

ø©¯ @ÁÖ£õkPÐUPõÚ PõÍõß ¤Ø@£õUS

Áõ#¨£õmøh¨ ö£ÖP.

16. From the following table given below, find the value of

x if y =17.2.

x : 98.0 101.2 105.0 109.2 113.7

y : 16.38 17.80 19.70 22.07 24.91

RÌUPõq® AmhÁøn°¼¸¢x y =17.2 GÛÀ x ß

©v¨¦ PõsP.

x : 98.0 101.2 105.0 109.2 113.7

y : 16.38 17.80 19.70 22.07 24.91
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17. If ' 1y xy   and 2y   when x = 0, use Taylor’s Series

Method to obtain the value of y for 0.4.x 

' 1y xy  ,  0 2,y   GßÓ ÁøPU öPÊ Œ©ß£õmøh

y À 0.4x  US öh#»›ß Â›øÁ¨ £¯ß£kzv ©v¨¦

PõsP.

18. Given sin 45 0.7071,  sin50 0.7660,

sin55 0.8192,  sin60 0.8660, Find sin52 .

sin 45 0.7071,  sin50 0.7660, sin55 0.8192,

sin60 0.8660,  GÛÀ  sin52  ß ©v¨¦ PõsP.

19. Use Euler’s method with 0.1h  , to find the solution of

the equation ,
dy

xy
dx

  with initial condition 1y   when

0,x   find y for 0.4.x 

,
dy

xy
dx

   0 1.y  GßÓ ÁøPU öPÊ Œ©ß£õmiÀ

0.1h   GÚU öPõsk B#»º •øÓø¯ £¯ß£kzv

©v¨¦ PõsP.
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20. Find the value of y for 0.2x  , when ' ,y x y   by

Runge-Kutta second order method.

' ,y x y   GßÓ ÁøPöPÊ Œ©ß£õmiÀ, µ[@P--------- ------Pmh,

Cµshõ® Á›øŒ •øÓø¯¨ £¯ß£kzv  0.2y  ß

©v¨¦ PõsP.

Part  C (2 ×16 = 32)

Answer any two questions.

21. Find the value of y when 0.628x   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

RÌUPõq® AmhÁøn°¼¸¢x 0.628x   GÛÀ

(a) ìöhº¼ß ©ØÖ®

(b) GÁµm ‹zvµzøu¨ £¯ß£kzv y ß ©v¨ø£U

PõsP.

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
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22. Calculate  ' 7.50f  from the table.

x : 7.47 7.48 7.49 7.50 7.51 7.52 7.53

f(x) : 0.193 0.195 0.198 0.201 0.203 0.206 0.208

RÌUPõq® AmhÁøn°¼¸¢x  ' 7.50f  ß ©v¨¦

PõsP.

x : 7.47 7.48 7.49 7.50 7.51 7.52 7.53

f(x) : 0.193 0.195 0.198 0.201 0.203 0.206 0.208

23. Compute 2log ,e using Weddle’s rule to 
3

0

.
1
dx

x

öÁh¼ì Âvø¯¨ £¯ß£kzv   2log ,e  -& ß ©v¨¦

PõsP ©ØÖ® wºUP 
3

0

.
1
dx

x



10 AFN-1450

24. (a) Solve : 2
2 1– 2 2 .x

x x xy y y x   

wº  : 2
2 1– 2 2 .x

x x xy y y x   

(b) Solve : 1 – 2 2 .x xu u x 

wº : 1 – 2 2 .x xu u x 

25. Use Range Kutta method to solve 'y xy  for 1.6x 

Initially 1,x  2y   (take 0.2h  )

'y xy  1 2y  GßÓ ÁøPUöPÊ Œ©ß£õmiÀ

0.2h  GßP öPõsk 1.6x  US µ[@P&Pmhõ

•øÓø¯¨ £¯ß£kzv ©v¨¦ PõsP.

***
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                                Section A                  (10 × 2 = 20)

Answer all questions.

1. Write some applications of OR ?

öŒ¯ÀÂøÍÄ B#Âß ]» £¯ßPøÍ GÊxP.

2. What is Operation Research ?

öŒ¯À ÂøÍÄ B#Ä GßÓõÀ GßÚ?

3. Define : Ordering cost and holding cost.

Áøµ¯Ö : @Põ¸uÀ öŒ»Ä ©ØÖ® øÁzv¸US®

öŒ»Ä.

AFN-1451   BMA634
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4. Define : Setup – Cost.

Áøµ¯Ö — Aø©¨¦a öŒ»Ä.

5. Define : Queueing system.

Áøµ¯Ö — Á›øŒ ÁøP.

6. Explain (i)   E(W)  (ii)   E(n)  (iii)  E(v)  (iv)  E(m).

ÂÍUSP :  (i)   E(W)  (ii)   E(n)  (iii)  E(v)  (iv)  E(m).

7. Define critical path.

Áøµ¯Ö :  wºÄ Pmh¨£õøu.

8. List the three different time estimates used in PERT.

 PERT  -& À £¯ß£kzu¨£k® ‰ßÖ Põ» AÍÄPøÍ¨

£mi¯¼kP.
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9. State the Rules for determining a saddle point.

@Œøn¨¦ÒÎ Põs£uØPõÚ ÂvPøÍ TÖP.

10. Define rectangular games.

Áøµ¯Ö : öŒÆÁP ÂøÍ¯õmk.

Section  B (6 × 8 = 48)

Answer any six  questions.

11. Explain various models in OR.

öŒ¯ÀÂøÍÄ B#ÂÀ ©õv›PÒ GÆÁõÖ

£SUP¨£kQßÓÚ GßÖ ÂÁ›.

12. Derive the Replacement Policy when the value of

money changes with time.

£nzvß ©v¨¦ Põ»z@uõk ©õÖ®@£õx @©ØöPõÒÍ

@Ási¯ £v¾US ©õØÔ Aø©US® öPõÒøPø¯

ÂÁ›.
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13. A manufacturer has to supply 10,000 units/ day. He can

produce 25,000 units/day. The cost of holding a unit 20

paise per year and set up cost per run is Rs. 180. How

frequently and of what size the production runs to be

made.

J¸ u¯õ›¨£õÍº |õÒ JßÖUS 10,000 A»SPÒ

u¯õ›zx öPõkUP @Ásk®. |õöÍõßÖUS AÁµõÀ

25,000 A»SPÒ u¯õ›UP C¯¾®. J¸ A»Qß

Á¸hõ¢vµ øÁzv¸¨¦ öŒ»Ä 20 ø£Œõ ©ØÖ® •øÓ

Aø©¨¦ öŒ»Ä ¹. 180 GÛÀ GÆÁÍÄ Põ»zvØS J¸

•øÓ . GzuøÚ A»SPÒ AÁº u¯õ›UP @Ásk®.

14. The annual demand for an item is 3,200 units. The units

costs is Rs. 12 and inventory carrying charges 30 % per

annum. If the cost of one procurement is Rs. 200

determine :

(i) EOQ and

(ii) Minimum average yearly cost.



5 AFN-1451

J¸ ö£õ¸Îß Bskz @uøÁ 3,200 A»SPÒ, J¸

Âø» ¹. 12 ŒµUQ¸¨¦ öŒ»Ä BskUS 30 %

Bøn°ha öŒ»Ä ¹. 200 GÛÀ RÌUPshÁØøÓU

PõsP.

(i) EOQ (Ezu© Bøn AÍÄ)

(ii) «a]Ö Á¸hõ¢vµ ŒµõŒ› öŒ»Ä.

15. Explain : (M/M/I) : (N/FIFO).

ÂÍUSP : (M/M/I) : (N/FIFO).

16. Two repairmen are attending five machines in a

workshop. Each machine breaks down according to a

Poisson distribution with mean 3 per hour. The repair

time per machine is exponential with mean 15 minutes.

Find the Probability that the two repairmen are idle,

that one repairmen is idle.
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C¯¢vµzøu £Êx }USªhzvÀ £Êøu Œ› öŒ#²®

C¸Áº 5 C¯¢vµ[PÎß £Êøu Œ›öŒ#QßÓÚº.

JÆöÁõ¸ C¯¢vµ•® £õ#Œõß £µÁ¼À £µÁ»õP

©oUS ‰ßÖ GßÓ ŒµõŒ›²hß £ÊuøhQÓx.

JÆöÁõ¸ C¯¢vµzvß £Êøu²© Œ› öŒ#²® ö|µ®

AkUSUSÔ £µÁ»õP 15 {ªh[PÒ GÛÀ £Êøu

Œ›öŒ#²® C¸Á›ß @Áø»°ßø©, £Êøu

Œ›öŒ#²® J¸Á›ß @Áø»°ßø©°ß {PÌuPÄ

PõsP.

17. Write the procedure for determining critical path.

|ßSP¢u £õøu Põq® •øÓø¯ GÊxP.

18. A Project has the following properties. Find the critical

path and total time for the project.

Activity : 1 – 2 1 – 3 2 – 4 3 – 4 3 – 5 4 – 9 5 – 6 5 – 7

Duration : 4 1 1 1 6 5 4 8

Activity : 6 – 8 7 – 8 8 – 10 9 – 10

Duration : 1 2 5 7
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J¸ vmh {µÀ RÌUPsh £s¦PøÍU öPõskÒÍx

GÛÀ Auß |ßSP¢u £õøuø¯²®, ö©õzu vmh

Põ»zøu²® PnUQkP.

öŒ¯À : 1 – 2 1 – 3 2 – 4 3 – 4 3 – 5 4 – 9 5 – 6

@|µ® : 4 1 1 1 6 5 4

öŒ¯À : 5 – 7 6 – 8 7 – 8 8 – 10 9 – 10

@|µ® : 8 1 2 5 7

19. Solve the two person game.

RÌPõq® C¸ |£º ÂøÍ¯õmøhz wº.

2 4
A .

3 5
  

   

B
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20. Solve the following 2×3 game graphically.

RÌPõq® ÂøÍ¯õmøh Áøµ£h® ‰»® wº.

Player B ( B)

3 – 3 4
Player A
( ) –1 1 – 3A

Ãµº

Ãµº

Section C (2 × 16 = 32)

Answer any two questions.

21. Let the value of money be assumed to be 10 % per year.

Suppose machine A is replaced after every 3 years,

whereas machine B is replaced after every six years.

The yearly cost of both the machines are given below.

Using that determine which machine should be

purchased.
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£nzvß ©v¨¦ JÆöÁõ¸ Á¸h•® 10 % EÒÍuõPU

öPõÒ. C¯¢vµ® A ‰ßÖ BskPÐUS J¸ •øÓ²®

C¯¢vµ® B BÖ BsPÐUS J¸ •øÓ²® £v¾US

©õØÔ Aø©UP¨£kÁuÚõÀ , @©ØPsh

AmhÁøn°À C¸¢x CÆÂ¸ C¯¢vµ[PÒ GøÁ

Áõ[SÁuØS EP¢ux GÚU Põs.

Year : 1 2 3 4 5 6

(Á¸h®)

Machine A : 1,000 200 400 1,000 200 400

(C¯¢vµ® A)

Machine B : 1,700 100 200 300 400 500

(C¯¢vµ® B)

22. The demand  for an item is uniform at a rate of 20 units

per month. The first cost in Rs. 10 each time a

production run is made. The production cost is Re. 1

per item and the holding cost is Re. 0.25 per item per

month. If the shortage cost is Rs. 1.25 per item per

month determine how often to make a production run

and of what size it should be ?
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J¸ ö£õ¸Îß @uøÁ ©õu® JßÖUS 20 A»SPÒ.

JÆöÁõ¸ EØ£zvØS® {ø»¯õÚ ¹. 10 öŒ»ÁõQÓx.

J¸ ö£õ¸Îß EØ£zva öŒ»Ä ¹. 1 ©ØÖ® Auß

øÁzv¸¨¦a öŒ»Ä 25 ø£Œõ/ ©õu®. J¸ ö£õ¸Îß

£ØÓõUSøÓa öŒ»Ä ¹. 1.25 ©õu® GÛÀ, GÆÁÍÄ

Põ»zvØS J¸ •øÓ, GzuøÚ A»SPÒ EØ£zv

öŒ#¯¨£h @Ásk® ?

23. A Television repairman finds that the time spent on

his jobs has an exponential distribution with mean 30

minutes. If he repairs sets in the order in which they

came in and if the arrival of sets is approximately

Poisson with an average rate of 10 per 8 hour day, what

is repairman’s expected idle time each day ? How many

jobs are ahead of the average set just brought in ?

J¸ öuõø»UPõm] £Êøu ]µ öŒ#£Áº @Áø»°À

öŒ»ÁõS® @|µ® J¸ AkUSU SÔ £µÁ»õP 30

{ªh[PÒ ŒµõŒ›²hß EÒÍx. öuõø»UPõm] £Êøu

Œ› öŒ#¯ Á¸® Á›øŒ°@»@¯ £Êx Œ›

öŒ#¯¨£kQÓx 8 ©o |õÒ JßÖUS ŒµõŒ›¯õP
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10 öuõø»UPõm] £õ#Œõß £µÁÀ Aø©¨¤À Á¢x

@Œ¸QßÓx. JÆöÁõ¸ |õÐ® AÁº Gvº£õºUS®

@Áø»°ßø© @|µ® GÆÁÍÄ ? uØ@£õxuõß Á¢xÒÍ

öuõø»UPõm]US •ß GzuøÚ @Áø»PÒ

•i¢v¸US®.

24. The following network shows the completion of project

what is the probability of completing the work in

19 days ?

J¸ vmhzvß Áø»¯ø©¨¦ R@Ç

öPõkUP¨£mkÒÍx. vmh® 19 Áõµ[PÎÀ •i¯

{PÌuPÄ GßÚ ?

mailto:@��Q��x.
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25. Solve the following  3 × 3 game by Linear Programming.

RÌPõq® 3 × 3 ÂøÍ¯õmøh J¸ £i vmhªhÀ ‰»®

wºÄ PõsP.

Player B

1 1 2
Player A

1 1 1
2 1 0

  
 
 

  (Ãµº A)

(Ãµº B)

***
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Section A (10 × 2  = 20)

Answer all questions.

1.  What is a Stream ?

Stream  GßÓõÀ GßÚ ?

2. Define Identifiers.

Identifiers Áøµ¯Ö

3. Define Token.

Token Áøµ¯Ö.

AFN- 1453 BMA6E3
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4. What is the difference between Public members

function and private member function ?

Public member function ©ØÖ® private member

function&US® EÒÍ @ÁÖ£õmøh TÖP.

5. What is prototyping ?

Prototyping  GßÓõÀ GßÚ ?

6. What is an abstract class ?

Abstract class GßÓõÀ GßÚ ?

7. What is the use of GOTO statement ?

GOTO statement&°ß £¯ß ̄ õx ?

8. What is a Macro ?

 Macro GßÓõÀ GßÚ ?
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9. What is a reference variable ?

Reference variable GßÓõÀ GßÚ ?

10. What is a file mode ?

File mode GßÓõÀ GßÚ ?

Section  B          (6 × 5 = 30)

Answer any six questions.

11. Describe the general structure of a C++ program.

J¸ C++ {µ¼ß ö£õxU Pmhø©ÂøÚ Gkzv¯®¦.

12. Explain in  detail the components of C++.

 C++ ÀEÒÍ components -ø¯ Â›ÁõP ÂÍUSP,

 13. Explain about keywords in C++.

C++ °¾ÒÍ keywords &PøÍ £ØÔ ÂÍUSP.
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14. Explain the Main ( ) function.

Main ( ) function&-ø¯ £ØÔ ÂÍUSP.

 15. Explain how to scope resolution operator is used in

C++.

C++ scope resolution operator GÆÁõÖ £¯ß£kQÓx

Gß£øu ÂÍUSP.

16. With example, explain what is dynamic binding in

C++.

C++&À dynamic binding GßÓõÀ GßÚ?

GkzxUPõmkhß ÂÍUSP.

 17. Explain about arrays of objects with example.

Arrays of objects&ø¯ £ØÔ GkzxUPõmkhß

ÂÍUSP.
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18. Write a C++ program to find the average of N given

numbers.

öPõkUP¨£k® N  GsPÎß ŒµõŒ›ø¯ Põn EuÄ®

C++ vmh® GÊxP.

19. What are the applications of ‘this’ pointer ?

This pointer &ß £s¦PøÍ £ØÔ GÊxP.

20. Describe with example, unformated I/O operations.

Unformated I/O operations &ø¯ GkzxUPõmk ‰»®

ÂÍUSP.
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Section C      (2 × 12 ½ = 25)

Answer any two questions.

21. Explain the control structures available in C++.

C++ &À EÒÍ control structures &ø¯ £ØÔ ÂÍUSP.

22. Explain one C++ program that explain Virtual

functions.

Virtual functions &ø¯ £ØÔ ÂÍUS® J¸  C++

vmhzøu GÊxP.

23. Explain the different types of constructors with one

example.

constructors&ß £À@ÁÖ ÁøPPøÍ GkzxUPõmkhß

ÂÍUSP.
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***

24. Explain the concept of operator overloading.

Operator overloading&ß concept ø¯ £ØÔ ÂÍUSP.

25. Explain one C++ program that explains multilevel

inheritance.

Multi level inheritance&ø¯ £ØÔ ÂÍUS® J¸ C++

vmhzøu GÊxP.


