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B.Sc. DEGREE EXAMINATION, NOVEMBER 2010

First Semester

Mathematics

DIFFERENTIAL CALCULUS AND
TRIGONOMETRY

(CBCS—2008 onwards)

Time : 3 Hours Maximum : 75 Marks

                                Part A                       (10 × 2 = 20)

Answer all the questions.

1. Find the nth derivative of  sin 3x cos 2x.

sin 3x cos 2x-ß n&Áx ÁøPUöPÊøÁU Põs.

2. If x sin t = , and y = sin pt prove that

(1 –x2) y2 – xy1 + p2 y = 0.

x sin t&@©¾® -y = sin pt&GÛÀ

(1 –x2) y2 – xy1 + p2 y = 0 GÚU Põmk.
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3. Find the length of the sub tangent and subnormal at

θ  2  on the curve. x = a (+ sin ) ; y = a (1– cos )

x = a (+ sin ) ; y = a (1– cos ) GßÓ ÁøÍÂØUS

θ  2  GßÓ ¦ÒÎ°À xønz öuõk@Põk @©¾®

xøna öŒ[@Põmiß }ÍzøuU Põs.

4. Find the polar sub tangent and polar subnormal for the

curve r = a ecot 

r = a ecot Âß @£õÀ xøn öuõk@Põk @©¾®

xøna öŒ[@PõmøhU Põs.

5. Find the radius of curvature for y = ex at (0, 1).

-y = ex&ß ÁøÍ¯õµzøu (0, 1) GßÓ ¦ÒÎ°À Põs.

6. Find the radius of curvature for pr = a2 at the point

(p, r).

pr = a2&ß ÁøÍ¯õµzøu (p, r) GßÓ ¦ÒÎ°À Põs.
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7. If θ
θ


sin 2165

2166
, show that  is nearly equal to 

1
19

radians.

θ
θ


sin 2165

2166
 GÛÀ -&Âß ©v¨¦

1
19  @µi¯ÝUS

@uõµõ¯©õP Œ©® GÚU Põmk.

8. Expand sin2 cos  in-terms of cosines of multiples of 

sin2 cos Âß Â›ÁõUPzøu @PõøŒß -&Âß ‰»®

Põs.

9. Prove that ....
! !

x x xx   
3 5

sinh =
1 ! 3 5

....
! !

x x xx   
3 5

sinh =
1 ! 3 5

 GÚU Põmk.

10. Prove that 1cosh logx x x    
 

2 1

1cosh logx x x    
 

2 1 GÚU Põmk.



4 AF-2315

Part  B (5 × 5 = 25)

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

11. (a) If y = e4x cos2 x, find yn.

y = e4x cos2 x-GÛÀ yn&IU Põs.

(Or)

(b) If 1
m my y x


 

1
2  ,prove that

 (x2 –1) yn+2 + (2n + 1) xyn+1 + (n2 – m2) yn = 0.

1
m my y x


 

1
2  GÛÀ

(x2 –1) yn+2 + (2n + 1) xyn+1 + (n2 – m2) yn = 0.

GÚ Põmk.

12. (a) Show that the curves.

r = a (1 + sin  ) ; r = b (1 –  sin ) cut orthogonally
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r = a (1 + sin  ) ; r = b (1 –sin ) GßÓ ÁøÍÁøµPÒ

JßÖUöPõßÖ öŒ[SzuõP öÁmiU öPõÒÐ®

GÚU Põmk

(Or)

(b) Find the slope of the curve r = ae at θ = .4


θ = 4
  GßÓ ¦ÒÎ°À  r = ae - &GßÓ

ÁøÍÁøµ°ß Œõ#øÁU PõsP.

13. (a) Find the envelope of family of straight lines.

cos
ax by a b  
 

2 2

sin ,  - being the parameter.

cos
ax by a b  
 

2 2

sin
 ( -xøn¯»S) GßÓ

@|º@Põm SÊ©zvß uÊÂø¯U PõsP

(Or)
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(b) Find the radius of curvature.

x = a cos3  ; y = a sin3

x = a cos3  ; y = a sin3Âß ÁøÍ¯õµzøuU

PõsP.

14. (a) Expand cos5 sin3 is a series of series of multiples

of 

cos5 sin3 Âß Â›ÁõUPzøu Âß ©h[S

PÎß øŒÚõPU PõsP.

(Or)

(b) Prove that 25 cos6 cos 6 + 6 cos 4 + 15

cos 2 + 10

25 cos6 cos 6 + 6 cos 4 + 15 cos 2 + 10&GÚ

{¹¤.

15. (a) If x + iy = sin (A + iB) prove thats

A A
x y

 
2 2

2 2 1
sin cos
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x + iy = sin (A + iB) -& GÛÀ

A A
x y

 
2 2

2 2 1
sin cos &GÚU Põmk.

(Or)

(b) Separate real and imaginary parts.

sin–1 (cos  + i sin )

sin–1 (cos  + i sin )-&I ö©#, PØ£øÚ¨ £SvPÍõP

¤›zxU Põs.

Part C (3 × 10 = 30)

Answer any three questions.

16. Prove that the rectangular solid of maximum volume

that can be inscribed in a given sphere is  a cube.

J¸ @PõÍzvÀ Ah[S® «¨ö£¸ PÚ öŒÆÁP® J¸

PÚ Œxµ® GÚUPõmk.

17. Find the asymptotes of

x4 – y4 – 3x3 – xy2 – 2x + 1 = 0.
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x4 – y4 – 3x3 – xy2 – 2x + 1 = 0-Âß öuõø»z öuõk

@PõkPøÍU Põs.

18. Find the evolute of x = a ( – sin  ) ; y = a (1 – cos )

x = a ( – sin  ) ; y = a (1 – cos )&Âß ÂøÍÄ

ø©¯¨£õøuø¯U Põs.

19. Prove that the equation

a h sin – bk cosec  = a2 – b2 has four roots and that

sum of the values of  which satify it is equal to an odd

multiple of  radian

a h sin – bk cosec  = a2 – b2-GßÓ Œ©ß£õmiØS |õßS

‰»[PÒ C¸US® GÚUPõmk @©¾® AÁØÔß

Tmkz öuõøP @µi¯Ûß JØøÓ ©h[PõP C¸UP®

GÚU Põmk.
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20. If tanh  u
2  = tan  θ

2 , show that

(i) u = log tan  θ 4 2

(ii) cosh u cos  = 1

tanh  u
2  = tan  θ

2  &GÛÀ

(i) u = log tan  θ 4 2

(ii) cosh u cos  = 1 GÚU Põmk.

***
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2010

First Semester

Mathematics

ANALYTICAL GEOMETRY 3D AND VECTOR
CALCULUS

(CBCS—2008 onwards)

Time : 3 Hours Maximum : 75 Marks

                                Part A                       (10 × 2 = 20)

Answer all the questions.

1. Find the angle between the planes

2 6 and 2 7x y z x y z     

2 6x y z    @©¾® 2 7x y z    GßÓ C¸

uÍ[PÐUS Cøh¨£mh @Põnzøu PõsP.
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2. Find the direction cosine’s of the line

4 2 1 3 2
3 5

x y z 
  

4 2 1 3 2
3 5

x y z 
    GßÓ @Põmiß vøŒU

öPõøŒßPøÍU PõsP.

3. Find the distance of a point (3, 4, 5) from the point of

intersection of 
3 4 5

1 2 2
x y z  

   with the plane

2x y z  

3 4 5
1 2 2

x y z  
   @©¾® 2x y z    CøÁ

Cµsk® öÁmk® ¦ÒÎUS (3, 4, 5) GßÓ

¦ÒÎ°¼¸¢x yµzøuU PnUQk.
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4. Find the angle between 2 3 4 0x y z    and

1 1 3
2 1 2

x y z  
 


.

2 3 4 0x y z     @©¾® 
1 1 3

2 1 2
x y z  

 


CÁØÔUS Cøh@¯ EÒÍ @PõnzøuU Põs.

5. Find the centre and radius of the sphere
2 2 22 2 2 2 2 4 5 0x y z x y z      

2 2 22 2 2 2 2 4 5 0x y z x y z        GßÓ @PõÍzvß

ø©¯® @©¾® Bµ® CÁØøÓU Põs.

6. Prove that Curl 0r 


”¸møh  0r 


GÚU Põmk.
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7. Determine the constant ‘a ’ so that the vector

     3 2f x y i y z j x az k     
   

 is solenoidal

     3 2f x y i y z j x az k     
   

 Gß£x ”¸ÒÄ

vøŒ¯ß GÛÀ a GßÓ ©õÔ¼ø¯U Põs.

8. Evaluate 
C

.f dr
 

 where 2 3f x i y j 
 

 and C is the

straight line joining (0, 0) to (1, 1).

2 3f x i y j 
 

  @©¾® C Gß£x (0, 0)  Â¼¸¢x

(1, 1) I CønUS® @Põk GÛÀ  
C

.f dr
 

 IU PnUQk.

9. Find the tangent plane to the sphere
2 2 2 6 2 4 35x y z x y z       at (3, 4, 4)

2 2 2 6 2 4 35x y z x y z       GßÓ @PõÍzvØS

(3, 4, 4) GßÓ ¦ÒÎ°À öuõkuÍzøuU Põs.
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10. State Stokes theorem.

ì@hõUì @uØÓzøu Áøµ¯Ö.

Part  B (5 × 5 = 25)

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

11. (a)  Find the image of the point (1, 2, –3) on the plane

3 3 10 26.x y z  

(1, 2, –3)  GßÓ ¦ÒÎ°ß ¤®£zøu

3 3 10 26x y z    GßÓ uÍzøu¨ ö£õ¸zxU

Põs.

(Or)

      (b) Find the symmetrical form the equation of the line

given by 5 7; 2 5 3 1 0x y z x y z       .

5 7; 2 5 3 1 0x y z x y z        GßÓ @PõmiØS

Œ©a^µõÚ ÁiÁa Œ©ß£õmøhU Põs.
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12. (a)  Show that 
2 4 5

1 2 2
x y z  

   and

5 8 7
2 3 2

x y z  
   are coplanar and find the

equation of the plane containing them.

2 4 5
1 2 2

x y z  
   @©¾® 

5 8 7
2 3 2

x y z  
 

GßÓ @PõkPÒ J¸ uÍzvÀ Aø©²® GÚUPõmk

@©¾® A¢u uÍzvÝøh¯ Œ©ß£õmøhU Põs.

(Or)

(b)   Find the bisector of the acute angle between the

planes 3 4 5 1 0x y z     and 5 12 13 0.x y z  

3 4 5 1 0x y z     @©¾® 5 12 13 0x y z  

CÁØÔØS Cøh@¯ EÒÍ SÖ[@Põnzvß

C¸Œ©öÁmiø¯U Põs.
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 13. (a)    Show that the plane 2 2 12 0x y z    touches

the sphere 2 2 2 2 4 2 3 0x y z x y z       . Also

find the point of contact.

2 2 12 0x y z     GßÓ uÍ®

2 2 2 2 4 2 3 0x y z x y z        GßÓ @PõÍzøu

öuõk® GÚU Põmk. @©¾® öuõk¦ÒÎø¯U

Põs.

(Or)

(b)    Find the equation of the cone whose vertex is
(1, 1, 0) and whose generating curve is

2 20 ; 4.y x z  

(1, 1, 0) Gß£øu •øÚ¨¦ÒÎ¯õPÄ® 0 ;y 
2 2 4x z   Gß£x ÁÈ|hzx® ÁøÍÁøµ¯õPU

öPõsh T®¤ß Œ©ß£õmøhU Põs.
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14. (a) Find the directional derivative of
2 24x yz xz xyz     at (1, 2, 3) in the direction of

2 .i j k 
 

2 24x yz xz xyz    -&ß (1, 2, 3) GßÓ ¦ÒÎ°hzx

2 .i j k 
 

 GßÓ vøŒ°À vøŒ ÁøPUöPÊøÁU

Põs.

(Or)

(b)   Prove that  div . curl . curl .u v v u u v  


{¹¤UP :  div . curl . curl .u v v u u v  


15. (a)    2 3 ,f y i xz j yz x k    
  

 evaluate 
C

.f dr

along the path 2 32 , ,x t y t z t    from

0 to 1t t  .
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2 32 , ,x t y t z t    GßÓ £õøu°À ÁÈ¯õP 0t 

Â¼¸¢x 1t   Áøµ 
C

.f dr  IU Põs. f   Gß£x

   2 3f y i xz j yz x k    
  

.

(Or)

        (b) Evaluate   2

S

. d S wheref n f y i y j xzk    
 

and S is the upper half of the sphere
2 2 2 2x y z a    and Z 0 .

2f y i y j xzk  
 

 @©¾® S Gß£x

2 2 2 2x y z a    @©¾® Z 0  GßÓ @PõÍzvß

@©À Aøµ¨ £Sv GÛÀ  
S

. d Sf n   IU

Põs.
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Part C (3 × 10 = 30)

Answer any three of the following.

16. Two system of rectangular axes have the same origin.

If a plane arts them at distances a, b, c and a1, b1, c1

from the origin. Show that 2 2 2 2 2 2
1 1 1a b c a b c          .

Cµsk öŒÆÁP Aa”PÎß öuõS¨¦ J@µ Bvø¯U

öPõskÒÍx. J¸ uÍ® a, b, c @©¾® a1, b1, c1 GßÓ

öuõø»ÄPÎÀ Cµsøh²® öÁmkQÓx GÛÀ
2 2 2 2 2 2

1 1 1a b c a b c           GÚ {¸ÄP.

17. Find the shortest distance and the equation of shortest

distance between the straight lines 
3 6

4 6 2
x y z 

 


and 
2 7

4 1 1
x y y 

 


.

 
3 6

4 6 2
x y z 

 


 @©¾® 
2 7

4 1 1
x y y 

 


. CÁØÔØS

Cøh@¯ EÒÍ ªPa ]Ô¯ yµzøuU PnURk. @©¾®

AuÝøh¯ Œ©ß£õmøhU Põs.
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18. Find equation of the cylinder whose generators are

parallel to the line 1 2 3
x y z
 


 and whose guiding curve

is the ellipse 2 22 1; 0.x y z  

2 22 1; 0x y z   GßÓ }Ò Ámhzøu ÁÈPõmi

ÁøÍÁøµ¯õPÄ®, ¤Ó¨£õUQ 1 2 3
x y z
 


 GßÓ

@PõmiØS Cøn¯õPÄ® EÒÍ J¸ E¸øÍ°ß

Œ©ß£õmøhU Põs.

19. (a) Find the unit normal to the surface xy3z2 = 4 at
( 1, 1, 2)  .

(b) Find    if    2 3 2 32 3 2y xyz i xy x z j      
 

 3 2 26 3z x yz k .

(a) xy3z2 = 4 GßÓ £µ¨¤ØS ( 1, 1, 2)   GßÓ
¦ÒÎ°À Jº A»S öŒ[Szx öÁUhøµU Põs.
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(b)    2 3 2 32 3 2y xyz i xy x z j      
 

 3 2 26 3z x yz k GÛÀ   &IU Põs.

20. Verify Gauss divergence theorem for 2f yi x j z k  
   

for the cylinderical region S given by 2 2 2; 0x y a z  

and .z h

2 2 2; 0x y a z    ©ØÖ® z h  GßÓ E¸øÍ¨ £Sv°À

Põêß Â›uÀ @uØÓzøu 2f yi x j z k  
   

 &US

PõsP.

***



1 AF-2317

 B.Sc. DEGREE EXAMINATION, NOVEMBER 2010

Second Semester

Mathematics

INTEGRAL CALCULUS AND FOURIER SERIES

(CBCS—2008 onwards)

Time : 3 Hours  Maximum : 75 Marks

Part - A (10 × 2 = 20)

Answer all questions.

1. Show that : 2
0

sin
4sin cos

x dx
x x






2
0

sin
4sin cos

x dx
x x




  GÚU Põmk.

2. Evaluate  2

1
2 5x dx .

   2

1
2 5x dx &I PnURk.

3. Find 62
0

sin x dx




62
0

sin x dx


 &IU PõsP.

AF-2317 BMA2C1
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4. Evaluate 7 52
0

sin cosx x dx




 7 52
0

sin cosx x dx


 &I PnUQkP.

5. Evaluate : 
1 2 2
0 0

xy dy dx 

1 2 2
0 0

xy dy dx  &I PnUQkP.

6. Evaluate : 
2 3

1 1

x
xy dy dx 

2 3
1 1

x
xy dy dx  &I PnUQkP.

7. Prove that 1
2 

1
2   GÚ {¹¤.

8. Evaluate : 
1 4 3
0

(1 )x x dx

1 4 3
0

(1 )x x dx &I PnUQkP.
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9. Define Half range Fourier series.

AøµÃa” L§›¯º öuõhøµ Áøµ¯Ö.

10. Find the Fourier coefficient ao for the functions
f (x) = x sin x in 0 2x  

f (x) = x sin x  GßÓ Œõº¤ß §›¯º SnP®  ao,

0 2x    GßÓ CøhöÁÎ°À PõsP.

Part - B (5 × 5 = 25)

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

11. (a) Prove that 
2

0
16 22

15
x x dx 

 
2

0
16 22

15
x x dx  &GÚ Põmk.

(Or)

(b) Evaluate : 20
sin

1 cos
x x dx

x




20
sin

1 cos
x x dx

x


 &I PnUQkP.
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12. (a) Establish  the reduction  formula for

I = secn x dx

I = secn x dx  &US J¸ JkUP F¯£õmøh

Á¸Â.

(Or)

(b) If In = 2
0

cosnx x dx


  prove that

2I ( 1) I ( )2
n

n nn n 
  

In = 2
0

cosnx x dx


  GÛÀ 2I ( 1) I ( )2
n

n nn n 
  

GÚU Põmk.

13. (a) Change the order of integration and evaluate

2 2 2

2

0 2 /

a a x

x a
xy dxdy


 

öuõøP±mk Á›øŒø¯ ©õØÔ 2 2 2

2

0 2 /

a a x

x a
xy dxdy


 

©v¨ø£U Põs.

(Or)
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(b) Find Jacobian of :

sin cos ; cos sinx u y u v       

sin cos ; cos sinx u y u v         &ß

áU@Põ¤¯øÚU Põs.

14. (a) Prove that ( , ) ( , )m n n m 

( , ) ( , )m n n m   GÚ {¹¤.

(Or)

(b) Show that 
1.3.5...(2 1)1

2 2n
nn 

 

1.3.5...(2 1)1
2 2n

nn 
   GÚ {¹¤.

15. (a) Find the sine  series for ( ) in 0f x k x   

( )f x k  °ß øŒ°ß öuõhøµ 0 x   &À

Psk¤i.

(Or)
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(b) Show that :

sin 2 sin 4 sin 6 ...
2 1 2 3

x x xx       

sin 2 sin 4 sin 6 ...
2 1 2 3

x x xx       

GÚU PõsP.

Part - B (3 × 10 = 30)

Answer any three questions.

16. Prove that  2
0

1log sin log 22
xdx

 
 .

 2
0

1log sin log 22
xdx

 
  &GÚU Põmk

17. If 2
0

I sinn
n d


     n > 1 prove that

In = 2
2

1 I 1/n
n n

n 
   

 
 . Hence deduce that I5 = 

149
225

2
0

I sinn
n d


    @ © ¾ ® n > 1 G Û À

In = 2
2

1 I 1/n
n n

n 
   

 
GÚU Põmk.Av¼¸¢x

 I5 = 
149
225  GÚ Á¸Â.
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18. Evaluate I = xydydx   where D is the region

bou n ded by  t h e cu r ve x = y2, x = 2 – y ; y = 0 and
y = 1

I = xydydx   I PnURk D Gß£x  x = y2, x = 2 – y ;

y = 0 @©¾® y = 1 CøÁ ‰»® Aøh¨£mh £Sv.

19. Show that 
2

4 30
5 2
128(1 )

x dx
x






2

4 30
5 2
128(1 )

x dx
x




  GÚU Põmk.

20. Find the Fourier series for the function f (x) = x2

where ( x    ) and deduce 
2

2 2 2
1 1 1 . . .

61 2 3


   .

 f (x) = x2 &ß L§›¯º öuõhøµU Põs( x    )

@©¾® 
2

2 2 2
1 1 1 . . .

61 2 3


   GßÖ Á¸Â.

***
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2010

Second Semester

Mathematics

THEORY OF EQUATIONS AND THEORY OF
NUMBERS

(CBCS—2008 onwards)

Time : 3 Hours Maximum : 75 Marks

                                Part A                       (10 × 2 = 20)

Answer all questions.

1. Find S1, for the equation x7 – x4 + 1 = 0.

x7 – x4 + 1 = 0 GßÓ Œ©ß£õmiØS S1-I Psk ¤i.

2. Multiply the roots of the equation

3x3 – 10x2 + 9x + 2 = 0 by 4 and obtain the new

equation.

3x3 – 10x2 + 9x + 2 = 0 GßÓ Œ©ß£õmiß ‰»[PøÍ

4&BÀ ö£¸UQÚõÀ QøhUS® Œ©ß£õmøh GÊx.

AF-2318    BMA2C2
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3. Give an example for reciprocal equation.

uø»RÌ Œ©ß£õmiØS Kº Euõµn® öPõk.

4. How many positive roots does the equation.

x7 –3x4 + 2x3 – 1 = 0 have at most ?

x7 –3x4 + 2x3 – 1 = 0 GßÓ Œ©ß£õmiØS AvP £mŒ©õP

GzuøÚ ªøP ‰»[PÒ C¸US® ?

5. Write the Division Algorithm.

ÁSzuÀ •øÓø¯ GÊx.

6. Find  (26).

 (26)&I PõsP.

7. Write the Lagrange’s theorem.

ö»Uµõßã°ß @uØÓzøu GÊx.
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8. Write any one property of congruence relation.

©mk Œ©ß£õmiß H@uÝ® J¸ £s¤øÚ GÊx.

9. If a, b are distinct positive numbers, show that

2 ab < a2 + b2.

a, b Gß£Ú Cµsk Âzv¯õŒ©õÚ ªøP GsPÒ GÛÀ

2 ab < a2 + b2 GÚ {¹¤.

10. Find the condition under which x2 + 2 > 3x.

x2 + 2 > 3x GÚ Aø©ÁuØPõÚ {£¢uøÚø¯U Psk

¤i.

Part  B (5 × 5 = 25)

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

11. (a) If    are the roots of  the equation

x3 + ax + b = 0, find the value of .
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  Gß£Ú x3 + ax + b = 0 GßÓ Œ©ß£õmiß

‰»[PÒ GÛÀ 
 
  

 -ß ©v¨ø£ PõsP.

(Or)

(b) Increase the roots of x3 – 5x2 + 6x – 3 = 0 by unity.

x3 – 5x2 + 6x – 3-GßÓ Œ©ß£õmiß ‰»[PÎß

JßøÓ TmiÚõÀ QøhUS® Œ©ß£õmøh GÊx.

12. (a) Prove that the equation x4 + 3x – 1 = 0 has two

real and two imaginary roots.

x4 + 3x – 1 = 0 GßÓ Œ©ß£õmiØS Cµsk ªøP

‰»[PÐ® Cµsk PØ£øÚ ‰»[PÐ® EÒÍÚ

GÚ {¹¤.

(Or)
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(b) Show that x3 + 4x –7 = 0 has only one real root.

x3 + 4x –7 = 0 GßÓ Œ©ß£õk J¸ ö©#‰»®

Eøh¯x GÚ Põs¤.

13. (a) If p is prime and p / ab where a, b Z, then prove

that p /  a or p / b.

p Gß£x J¸ £Põ Gs, @©¾®  p / ab, a, b Z

GßÓõÀ p / a AÀ»x p / b GÚ {¹¤.

(Or)

(b) Prove that (4824, 2072) = 8.

(4824, 2072) = 8 GÚ {¹¤.

14. (a) Find the remainder when 21000 is divided by 13.

21000-I 13 BÀ ÁSzuõÀ «v GÆÁÍÄ ?

(Or)
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(b) Solve 5x  2 (mod 7) and x  2 (mod 4)

5x  2 (mod 7) @©¾® x  2 (mod 4) Œ©ß£õk

PøÍz wº.

15. (a) Find the greatest value of a2 b3 c8 when a, b, c all

positive quantities whose sum is 30.

a + b+ c = 30 GÚÄ® a, b, c Gß£Ú ªøP GsPÒ

GÛÀ a2 b3 c8&ß «¨ö£Ö ©v¨¤øÚU PõsP.

(Or)

(b) If x, y, z > 0 and are not all equal, prove that

x3 + y3 + z3 > 3xyz.

x, y, z  Gß£øÁ Œ©©ØÓ ªøP GsPÒ GÛÀ

x3 + y3 + z3 > 3xyz  GÚ  {¹¤.
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Part C (3 × 10 = 30)

Answer any three questions.

16. Prove that the sum of the cubes of the roots of

x3 – 6x2 + 11x – 6 = 0 is 36.

x3 – 6x2 + 11x – 6 = 0-GßÓ Œ©ß£õmiß ‰»[PÎß

PÚ[PÎß (cubes) TkuÀ 36 GÚ {¹¤.

17. Solve 4x4 – 20 x3 + 33 x2 – 20x + 4 = 0.

@©@» EÒÍ Œ©ß£õmøhz wº

18. State and prove Division Algorithm.

ÁSzuÀ ÁÈ•øÓø¯  GÊv {¹¤.
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19. State and prove Fermat’s theorem.

ö£º©õmiß @uØÓzøu GÊv {¹¤.

20. Prove that the Arithmetic mean of n distinct positive

quantities is greater than their Geometric mean.

Âzv¯õŒ©õÚ n ªøP GsPÎß Tmk ŒµõŒ›

AÁØÔß ö£¸UPØ ŒµõŒ›ø¯ Âh¨ö£›¯x GÚ

{¹¤.

***
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 B.Sc. DEGREE EXAMINATION, NOVEMBER 2010

Third Semester

Mathematics

SEQUENCE AND SERIES

(CBCS—2008 onwards)

Time : 3 Hours  Maximum : 75 Marks

Section - A (10 × 2 = 20)

Answer all questions.

1. Prove that  the constant sequence 1, 1, 1, . . .

converges to 1.

1,1,1, . . . GßÓ ©õÔ¼ Á›øŒ öuõhº 1 US SÂ²®

GÚ {ÖÄP.

2. Show that 
2

2
3 2 5 1lim

26 4 7x

n n
n n

 


 
.

2

2
3 2 5 1lim

26 4 7x

n n
n n

 


 
 GÚ {ÖÄP.

AF-2319 BMA3C1
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3. Prove that (–1)n  is not a Cauchy sequence.

(–1)n Gß£x J¸ @Põ] Á›øŒz öuõhº AÀ» GÚ

{ÖÄP.

4. Prove that any convergence sequence is a Cauchy

sequence.

G¢u J¸ SÂ²® Á›øŒ öuõh¸® J¸ @Põ] Á›øŒ

öuõhµõP C¸US® GÚ {ÖÄ.

5. Define  sequence of partial sums of the series na .

na  GßÓ öuõh›ß £Sv Tmh¼ß Á›øŒ

öuõhøµ Áøµ¯Ö.

6. Prove that 
1
( 1)n

n




  oscillates finitely.

1
( 1)n

n




  Gß£x J¸ •iÄÖ Bk® öuõhº GÚ

{ÖÄP.
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7. State Raabe’s test.

µõ¤°ß @ŒõuøÚø¯ GÊx.

8. Test the convergence of 1 !

nn
n

 .

1 !

nn
n

 .&ß SÂuø» @ŒõvUP.

9. State Cauchy’s condensation test.

@Põ]°ß Pshß@ŒŒß @ŒõuøÚø¯ GÊx.

10. Show that the series 1( 1)
3 2

n n
n

 


 oscillates.

 1( 1)
3 2

n n
n

 


 Gß£x J¸ BS® öuõhº GÚ {ÖÄP.
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Section - B (5 × 5 = 25)

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

11. (a) Prove that a sequence cannot converge to two

different limits.

J¸ Á›øŒz öuõhº C¸ @ÁÖ GÀø»PÐUS

J¸[Põx GÚ {ÖÄP.

(Or)

(b) If ( )na a  prove that |an| |a|

( )na a  GÛÀ |an| |a| GÚ {ÖÄP.

12. (a) Let 
!

n n
na
n

 . Prove that (an) is a  monotonic

decreasing sequence.

!
n n

na
n

  GßP. (an) J¸ K›°À£õP SøÓ²®

Á›øŒ öuõhº GÚ {ÖÄP.

(Or)
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(b) Prove that (rn) converges if –1 < r   1.

–1 < r   1 GÛÀ (rn) SÂ²® Á›øŒ öuõhº

GÚ {ÖÄP.

13. (a) Show that 2 3 4 5 6
2 4 2 4 2 4 7. . .
5 125 5 5 5 5
      

2 3 4 5 6
2 4 2 4 2 4 7. . .
5 125 5 5 5 5
        GÚ {ÖÄP.

(Or)

(b) Discuss the convergence of  the series
2 3

2 3 4
1 2 31 . . .
2 3 4

   

2 3

2 3 4
1 2 31 . . .
2 3 4

     GßÓ öuõh›ß SÂuø»

Bµõ#P.

14. (a) Test  the convergence of  the series
2 31 1 2 1 2 3 . . .

3 3.5 3 5 7
x x x  
  

 

2 31 1 2 1 2 3 . . .
3 3.5 3 5 7

x x x  
  

 
 GßÓ öuõh›ß

SÂuø» Bµõ#P.

(Or)
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(b) State Gauss test. Using it test the convergence

of the series 
2 2 2 2

1 2 2 2 2
1 3 5 (2 1)

2 4 6 (2 )
n

n
   


  

.

Põì&ß @ŒõuøÚø¯ GÊuÄ®.AuøÚ¨

£¯ß£kzv 
2 2 2 2

1 2 2 2 2
1 3 5 (2 1)

2 4 6 (2 )
n

n
   


  

 GßÓ öuõh›ß

J¸[PÀ ußø©ø¯ @ŒõvUPÄ®.

15. (a) State Cauchy’s integral test. Hence discuss

the convergence of the series 
2

1
(log )n n n




 .

Põ]°ß öuõøP @ŒõuøÚø¯ GÊuÄ®. Auß

‰»® 
2

1
(log )n n n




  GßÓ öuõh›ß J¸[Suø»

@ŒõvUPÄ®.

(Or)

(b) Prove that any absolutely convergent series

is convergent.

G¢u J¸ ©mk J¸[S® öuõh¸® J¸[S®

öuõh@µ GÚ {ÖÄP.
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Section - C (3 × 10 = 30)

Answer any three questions.

16. Let  (an)   a  and (bn)  b where bn   0 for all n

and b   0. Prove that n

n

a q
b b

 
 

 
.

(an)   a , (bn)  b C[S bn   0, b   0 GßP.

n

n

a q
b b

 
 

 
 GÚ {ÖÄP.

17. Prove that a monotonic sequence cannot be an

oscillating sequence.

K›¯À¦ öuõhº Á›øŒ J¸ Aø»²® öuõhº

Á›øŒ¯õP C¸UPõx GÚ {ÖÄP.

18. State and prove comparison test.

J¨¥mka @ŒõuøÚø¯ GÊv {¹¤UP.
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19. State and prove Kummer’s test.

S®©›ß @ŒõuÚø¯ {¹¤UP.

20. State Leibnitz test. Hence show that the series

3 3 3 3
1 1 1 1(1 2) (1 2 3) (1 2 3 4) . . .
2 3 4 5

          converges.

½¨Ûì @ŒõuøÚø¯ GÊx. Auß ‰»®

3 3 3 3
1 1 1 1(1 2) (1 2 3) (1 2 3 4) . . .
2 3 4 5

           GßÓ

öuõhº J¸[S® ußø© Eøh¯x GÚU PõmkP.

***
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 B.Sc. DEGREE EXAMINATION, NOVEMBER 2010

Third Semester

Mathematics

DIFFERENTIAL EQUATIONS AND ITS
APPLICATIONS

(CBCS—2008 onwards)

Time : 3 Hours  Maximum : 75 Marks

Part - A (10 × 2 = 20)

Answer all questions.

1. Verify whether ey dx + (xey + 2y) d y = 0 is exact .

ey dx (xey + 2y) d y = 0 GßÓ ÁøPöPÊa Œ©ß£õk

ö£õ¸zu©õÚ Œ©ß£õhõ GÚa Œ› £õº.

2. Solve : p2 – 9p + 18 = 0.

wº : p2 – 9p + 18 = 0.

AF-2320 BMA3C2
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3. Solve : 2
xdx dy dz

xz yzy z
 

wº  : 2
xdx dy dz

xz yzy z
 

4. Verify the condition of integrability.

Œ©ß£õmiß öuõøP°ku¼ß {£¢uøÚø¯a Œ›

£õº.

3x2dx + 3y2dy – (x3 + y3 + e2z)dz = 0

5. Eliminate a amd b from z = axy + b  and  find partial
differential equation.

z = axy + b GßÓ Œ©ß£õmiÀ a @©¾® b GßÓ

©õÔ¼PøÍ }UQ £Sv ÁøPU öPÊa

Œ©ß£õmøhU PõsP.
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6. E l i m i n at e ar bi t r ar y  fu n ct i on  f r om    y
xz f  and

find partial differential equation.

 y
xz f  GßÓ Œ©ß£õmiÀ f GßÓ Œõº¤øÚ }UQ

£Sv ÁøPUöPÊa Œ©ß£õmøhU PõsP.

7. Find the particular integral of (D2 – 4) y = e2x.

(D2 – 4) y = e2x&ß ]Ó¨¦z wºøÁU PõsP.

8. Solve : 2 '' 2 ' 2 0x y xy y  

wº : 2 '' 2 ' 2 0x y xy y  

9. Find  L [t2e – at].

L [t2e – at] IU Põs.
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10. Find L (Cos 2t cos t),

L (cos 2t cos t)&IU Põs.

Part - A (5 × 5 = 25)

Answer the following questions choosing
either (a) or (b) from each.

11. (a) Solve : (x2 + y2 + x) dx + xy dy = 0

wº : (x2 + y2 + x) dx + xy dy = 0

(Or)

(b) Solve : xp2 – 2yp + x = 0

wº : xp2 – 2yp + x = 0
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12. (a) Solve : 2 2 2 2 2 2( ) ( ) ( )
dx dy dz

x y z y z x z x y
 

  

wº : 2 2 2 2 2 2( ) ( ) ( )
dx dy dz

x y z y z x z x y
 

  

(Or)

(b) Solve : 2 '' 3 ' 5 sin(log )x y xy y x  

wº :  2 '' 3 ' 5 sin(log )x y xy y x  

13. (a) Solve by method of variation of parameters
'' cosecy y x  .

'' cosecy y x  &I xøn A»S ©õÖuÀ

•øÓø¯¨ £¯ß£kzv wºÄ Põs.

(Or)
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(b) Verify the condition of integrability and solve
(y + z) dx + (z + x) dy + (x + y) dz = 0

(y + z) dx + (z + x) dy + (x + y) dz = 0

GßÓ Œ©ß£õmiß öuõøP°ku¼ß

{£¢uøÚø¯a Œ›£õºzx wºÄ Põs.

14. (a) Solve : (x2 – yz) p + (y2 – zx) q = z2 – xy

wº : (x2 – yz) p + (y2 – zx) q = z2 – xy

(Or)

(b) Solve : q = xp + p2

wº :  q = xp + p2
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15. (a) Find  
1

2 2 2
1L

( )s a
  
 

  

1
2 2 2

1L
( )s a

  
 

  
 &IU Põs.

(Or)

(b) Find
1

2
1L

( 1)s s
  

 
  

1
2

1L
( 1)s s

  
 

  
&IU Põs.
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Part - C (3 × 10 = 30)

Answer  any three questions.

16. (a) Solve  : p3 – 4xyp + 8y2 = 0

(b) y = px + (a/p)

(a) wº  : p3 – 4xy + 8y2 = 0

(b) wº  : y = px + (a/p)

17. Solve : (2x + 1)2  '' 2(2 1) ' 12 6y x y y x   

wº  : (2x + 1)2  '' 2(2 1) ' 12 6y x y y x   

18. Solve by method of variation of parameter

2 '' 4 ' 2 xx y xy y e  

2 '' 4 ' 2 xx y xy y e   &I xøn A»S ©õÖuÀ

•øÓø¯¨ £¯ß£kzvz wº.
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***

19. Solve by Charpits method :

(p2 + q2 ) x = pz

Œõº¤mì •øÓø¯¨ £¯ß£kzv wº

(p2 + q2 ) x = pz

20. Solve the equation

2

2 (2 ) 3 1d y dyt t y t
dtdt

    

when y (0) = 0

2

2 (2 ) 3 1d y dyt t y t
dtdt

     &I y (0) = 0 GßÖ®  ö£õÊx

wºÄ Põs.
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2010

Fourth Semester

Mathematics

MODERN ALGEBRA

(CBCS—2008 onwards)

Time : 3 Hours Maximum : 75 Marks

                                Part A                       (10 × 2 = 20)

Answer all questions.

1. Give an example of a group.

S»zvØS J¸ GkzxUPõmk öPõk.

2. Show that (N, +) is not a group.

 (N, +) Gß£x J¸ S»ªÀø» GÚ Põs¤.

3. State Lagrange’s theorem.

ö»Uµõßãß @uØÓzøu GÊx.

AF-2321    BMA4C1
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4. State Fermat’s theorem.

ö£º©õm @uØÓzøu GÊx.

5. Define normal subgroup.

@|ºø© EmS»zøu Áøµ¯Ö.

6. Write the quotient group Z/3Z.

 Z/3Z GßÓ ÁSzuÀ S»zøu GÊx.

7. Prove that : (Z, ) ( Z, )f   2 defined by ( )f x x 2 is a
homomorphism.

: (Z, ) ( Z, )f   2 ( )f x x 2 GÛÀ f J¸ öŒ¯À©õÓõ

@PõºzuÀ GÚ {¹¤.

8. Determine the Kernel of f : (Z,+)  {1,–1} given by

if is even
( )

if is odd.

n
f n

n

 


1

1
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( )
J¸ Cµmøh Gs

J¸ JØøÓ Gs  

n
f n

n

 


1

1

GßÓ  f : (Z,+)  {1,–1} ØS PºnÀ Psk ¤i

9. Give an example of a ring.

J¸ ÁøÍ¯zvØS Euõµn® öPõk.

10. Define integral domain.

Gs Aµ[Pzøu Áøµ¯Ö.

Part  B (5 × 5 = 25)

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

11. (a) If H and K are subgroups of a group G then prove

that HK is also a subgroup of G.

H ©ØÖ® K Gß£Ú G °ß EmS»[PÒ GÛÀ

HK J¸ EmS»® GÚ {¹¤.

(Or)
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(b) Is union of two subgroups is a subgroup ? Give an

example.

Cµsk EmS»[PÎß @Œº¨¦Pn® J¸

EmS»©õ ? Euõµnzxhß ÂÍUS.

12. (a) Find all the left cosets of (5Z, +) in (Z, +).

 (Z, +) À (5Z, +) ß GÀ»õ Chx CønPn[PøÍU

Psk¤i.

(Or)

(b) Prove that a group of prime order is cyclic.

J¸ S»zvß Á›øŒ £Põ Gs GÛÀ A¢u S»®

J¸ ÁmhU S»® GÚ {¹¤.
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13. (a) Prove that every subgroup of an abelian group is

a normal subgroup.

A¥¼¯ß S»zvß G¢u J¸ EmS»•® @|ºø©

EmS»® GÚ {¹¤.

(Or)

(b) Prove that a subgroup of index 2 is a normal

subgroup.

SÔ±mk Gs 2 Eøh¯ G¢u J¸ EmS»•®

@|ºø© EmS»® GÚ {¹¤.

14. (a) Prove that any infinite cyclic group is isomorphic

to (Z, +).

G¢u J¸ •iÂÀ»õu ÁmhUS»•® (Z, +)ØS

isomorphic BP C¸US® GÚ {¹¤.

(Or)
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(b) Let ': G Gf   be a homomorphism. Then prove

that f is 1–1 iff kerr f = {e}.

': G Gf  J¸ öŒ¯À©õÓõ @PõºzuÀGßP. f GßÓ

Œõº¦ 1–1 BP C¸UP @£õx©õÚx®, @uøÁ¯õÚx®

kerr f = {e} GÚ {¹¤.

15. (a) Prove that the set S ,
a b a b R
b a

        
is a

ring under matrix addition and matrix

multiplication.

S ,
a b a b R
b a

        
 GßÓ Pn® Ao TmhÀ

Ao ö£¸UPø»¨ ö£õÖzx J¸ ÁøÍ¯® GÚ

{¹¤.

(Or)

(b) Prove that the characteristic of an integral domain

D is either 0 or a prime number.

J¸ Gs Aµ[Pzvß £s¦ Gs §äâ¯® AÀ»x

£Põ Gs GÚ {¹¤.
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Part C (3 × 10 = 30)

Answer any three questions.

16. Let A and B be two subgroups of a group. Then prove

that AB is a subgroup iff AB = BA.

A ©ØÖ® B  Gß£Ú G GßÓ S»zvß EmS»[PÒ GßP.

AB J¸ EmS»® iff AB = BA GÚ {¹¤.

17. State and prove Lagrange’s theorem.

ö»Uµõßä @uØÓzøu GÊv {¹¤.

18. Let N be a normal subgroup of a group G. Then prove

that G
N is a group.

N Gß£x G GßÓ S»zvß @|ºø© EmS»® GÛÀ

G
N Gß£x J¸ S»® GÚ {¹¤.
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19. State and prove Fundamental theorem of

Hormomorphism.

öŒ¯À©õÓõ @Põºzu¼ß Ai¨£øh @uØÓzøu GÊv

{¹¤.

20. Prove that Zn is an integral domain iff n is a prime.

Zn Gß£x J¸ •Ê Aµ[P©õP C¸¨£uØS @£õx©õÚx®

@uøÁ¯õÚx©õÚ {£¢uøÚ n J¸ £Põ Gs GÚ {¹¤.

***
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 B.Sc. DEGREE EXAMINATION, NOVEMBER 2010

Fourth Semester

Mathematics

LINEAR ALGEBRA

(CBCS—2008 onwards)

Time : 3 Hours  Maximum : 75 Marks

Part - A (10 × 2 = 20)

Answer all questions.

1. Give an example for vector space.

öÁUhº öÁÎUS Kº Euõµn® öPõk.

2. Determine whether the following set is linearly
independent or not in V2 (R).

V2 (R)&À RÌUPsh Pn® @|º@Põmk Œõº¢uuõ

CÀø»¯õ GÚ Psk ¤i.

AF-2322 BMA4C2
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3. Define Basis of a vector space.

J¸ öÁUhº öÁÎ°ß Ai¨£øh Pnzøu

Áøµ¯Ö.

4. What is the dimension of  2( , ) V (R) : Rx x x  .

 2( , ) V (R) : Rx x x  &ß £›©õn® GzuøÚ ?

5. Define Linear transformation.

@|º@Põmk E¸©õØÓzøu Áøµ¯Ö.

6. If nullity T = dim V, then rank T = —————.

nullity T = dim V GÛÀ rank T = —————.

7. Find the eigenvalue of 
5 0
0 3
 
 
 

.

5 0
0 3
 
 
 

 ß IPß ©v¨¦PøÍ Põs.
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8. Test whether the following system is consistent or
not ?

RÌPsh Œ©ß£õkPÒ {ø»¯õÚøÁPÍõ

CÀø»¯õ GÚ @ŒõuøÚ öŒ#.

4x + 7y = 11

3x + 2y = 5

9. Give an example for inner product space.

EÒ ö£¸UPÀ öÁÎUS Kº Euõµn® öPõk.

10. Find the norm of the following vector in V3 (R) with
standard inner product.

V3 (R)  À ÁÇUP©õÚ EÒö£¸UP¼À RÌPsh

öÁUh›ß |õº® GßÚ ?

(1,7,3)
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Part - B (5 × 5 = 25)

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

11. (a) Prove that intersection of two subspaces is a
subspace.

Cµsk EÒöÁÎPÎß öÁmkPn® J¸

EÒöÁÎ GÚ {¹¤.

(Or)

(b) Prove that, the vectors (1, 2, 1)  (2, 1, 0) and
(1, –1, 2) in V3 (R) are linearly independent.

 V3 (R) À (1, 2, 1) (2, 1, 0) ©ØÖ® (1, –1, 2)
GßÓ öÁUhºPÒ @|º@Põmk ŒõµõuõøÁ GÚ

{¹¤.

12. (a) Prove that S = {1, 0, 0) (0, 1, 0) (1, 1,1) } is a
basis for V3 (R).

S = {(1, 0, 0) (0, 1, 0) (1, 1,1)} Gß£x V3 (R)&ß

Ai¨£øh Pn® GÚ {¹¤.

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

 1 2, , .. . . VnS     . Prove that, if  S is a basis

of V, then S is a minimal generating set.

V Gß£x F GßÓ PÍzvß «x öÁUhº öÁÎ

GßP.   1 2, , .. . . VnS      Gß£x V&ß

Ai¨£øh Pn® GÛÀ S Gß£x ]Ô¯

E¸ÁõUS® Pn® GÚ {¹¤.

13. (a) Let T : V W be a linear transformation The
prove that dim V = rank T + nullity T.

 T : V W  Gß£x J¸ @|º@Põmk E¸©õØÓ®

GÛÀ dim V = rank T + nullity T GÚ {¹¤.

(Or)

(b) Obtain matrix for 2 2T : V (R) V (R)  given  by

T (a, b) = (–b, a) w.r.t. standard basis.

T (a, b) = (–b, a) GßÓ 2 2T : V (R) V (R) US

ÁÇUP©õÚ Ai¨£øh Pnzøu ö£õÖzx

Aoø¯ Põs.
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14. (a) Show that the matrix 
1 2

A = 
3 1
 
 
 

 satisfies the

equation A2 – 2A – 5 I = 0.

1 2
A = 

3 1
 
 
 

 GßÓ Ao¯õÚx  A2 – 2A – 5 I = 0

GßÓ Œ©ß£õmøh {Áºzv öŒ#QÓx GÚ

Põs¤.

(Or)

(b) Show that the system of  equations is
inconsistent.

RÌ Psh Œ©ß£õkPÒ {ø»¯ØÓøÁ GÚ

{¹¤.

x + 2y + z = 11

4x + 6y + 5z = 8

2x + 2y + 3z = 19
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15. (a) Prove that | , | || || || ||x y x y  

 | , | || || || ||x y x y     GÚ {¹¤.

(Or)

(b) Prove that || || || || || ||x y x y   .

|| || || || || ||x y x y    GÚ {¹¤.

Part - C (3 × 10 = 30)

Answer any three questions.

16.  Let V be a vector space over F and W a subspace
of V. Prove that V/W is a vector space over F.

V Gß£x F GßÓ PÍzvß «x öÁUhº öÁÎ

@©¾® W Gß£x V°ß EmöÁÎ  GÛÀ V/W
Gß£x F ß «x öÁUhº öÁÎ GÚ {¹¤.
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17. Let V be a finite-dimensional vector space over a
field F. Let A and B be subspaces of  V. Then prove
that dim ( A + B) = dim A + dim B – dim  (A  B).

V Gß£x F GßÓ PÍzvß «x Áøµ¯ÖUP¨£mh

£›©õn® Eøh¯ öÁUhº öÁÎ GÛÀ
dim ( A + B) = dim A + dim B – dim  (A  B).

18. Find the linear transformation 3 3T : V (R) V (R)

determined by the matrix 

1 2 1
0 1 1
1 3 4

 
 
   

 w.r.t the

standard basis {e1, e2, e3}.

 {e1, e2, e3} GßÓ ÁÇUP©õÚ Ai¨£øh Pnzøu

£¯ß£kzv 

1 2 1
0 1 1
1 3 4

 
 
   

 GßÓ Ao E¸ÁõUS

3 3T : V (R) V (R)  GßÓ @|º@Põmk E¸©õØÓzøu

Psk ¤i.
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19. Show that the equations are consistent and solve
them.

RÌPsh Œ©ß£õkPÒ {ø»¯õÚøÁ GÚ {¹¤zx

AÁØøÓ wº.

     x + y + z = 6

x + 2y + 3z = 14

x + 4y + 7z = 30

20. Construct an orthonormal basis for V3 (R) with the
basis {(1, 0, 1) (1, 3, 1) (3, 2, 1) }

{(1, 0, 1) (1, 3, 1) (3, 2, 1) } GßÓ Ai¨£øh Pnzøu

£¯ß£kzv V3 (R) ß öŒ[@Põmk Ai¨£øh

Pnzøu Psk¤i.

***
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 B.Sc. DEGREE EXAMINATION, NOVEMBER 2010
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Mathematics

REAL ANALYSIS

(CBCS—2008 onwards)

Time : 3 Hours  Maximum : 75 Marks

Section - A (10 × 2 = 20)

Answer all the questions.

1. Prove that 
1 2 3A , , , . . .
2 3 4

   
 

1 2 3A , , , . . .
2 3 4

   
 

 Gß£x J¸ Gsohz uUP Pn®

GÚ {ÖÄP.

2. Define the usual metric on n .

n &À ÁÇUP©õÚ AÍøÁø¯ Áøµ¯Ö.

3. Prove that the metric space (0, 1) with usual metric

is not complete.

AF-2323 BMA5C1
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ÁÇUP©õÚ AÍøÁ°À (0,1) GßÓ AÍøÁ öÁÎ

•Êø© AÍøÁ öÁÎ AÀ» GÚ {ÖÄP.

4. In a metric space, (M, d) show that every

convergent sequence is a Cauchy sequence.

(M, d)  GßÓ AÍøÁ öÁÎ°À G¢u J¸

J¸[SQßÓ JÊ[S Á›øŒ²® J¸ @Põæ JÊ[S

Á›øŒ¯õS® GÚ {ÖÄP.

5. Let f  be a continuous real valued function defined

on a metric space M.

Let A { M / ( ) 0}x f x   . Prove that A is closed.

f Gß£x M GßÓ AÍøÁ öÁÎ°À Áøµ¯ÖUP¨

£mh öuõhºa]¯õÚ ö©# ©v¨¦øh¯ Œõº¦ GÛÀ

A { M / ( ) 0}x f x    J¸ ‰i¯ Pn® GÚ {ÖÄP.
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6. Show that the function  :f    defined by

0 if is rational
( )

1 if is irrational

x
f x

x

 


 is not continuous.

0
( )

1

x
f x

x

 


J¸ ÂQu • Ö Gs

J¸ ÂQu • Óõ Gs
 GÚ Áøµ¯ÖUP¨£mh

:f    GßÓ Œõº¦ öuõhº¦øh¯x AÀ» GÚ

{ÖÄP.

7. Define connected metric space.

öuõkzu AÍøÁ öÁÎø¯ Áøµ¯Ö.

8. Prove or disprove if A and C are connected subsets

of a metric space M and if A B C  , then B is

connected.

A, C Gß£Ú M GßÓ AÍøÁ öÁÎ°ß öuõkzu

EmPn[PÎß ©ØÖ® A B C   GÛÀ B J¸

öuõSzu Pn® BS®.
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9. Prove that   with usual metric is not compact.

ÁÇUP©õÚ AÍøÁ°À   J¸ Pa]u©õÚ Pn®

AÀ» GÚ {ÖÄP.

10. Prove that any continuous function :[ , ]f a b   is

not onto.

:[ , ]f a b   GßÓ öuõhº]²øh¯ Œõº¦, J¸ @©À

Œõº¦ AÀ» GÚ {ÖÄP.

Section - B (5 × 5 = 25)

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

11. (a) Show that the set of all rationals is countable.

ÂQu•Ö GsPÎß Pn®, J¸ Gsohz

uUP Pn® GÚ {ÖÄP.

(Or)
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(b) In 2  with the metric

d (x1, y1), (x2, y2) = max {|x1 – x2|, |y1, y2|} find

B (0,0), 1).

d (x1, y1), (x2, y2) = max {|x1 – x2|, |y1, y2|} GßÓ

AÍøÁ²hß Ti¯ IR2  øÍ B (0,0), 1)&IU

PõsP.

12. (a) Show that the set of rationals is of first

category.

ÂQu•Ö GsPÎß Pn® •uÀ ÁøPø¯

@Œº¢ux GÚU PõmkP.

(Or)

(b) Prove that a subset A of a complete metric

space M is complete iff A is closed.

J¸ •Êø© ö£ØÓ ö©m›U öÁÎ M&ß

EmPn® A •Êø©¯õP  C¸UP A BÚx

‰i¯ Pn©õP C¸¢uõÀ ©mk@© •i²® GÚU

PõmkP.
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13. (a) Show that the composition of two continuous

functions is also continuous.

C¸ öuõhº]²øh¯ Œõº¦PÎß Tmk

@ŒºUøP²® J¸ öuõhº]²øh¯ Œõº@£ GÚ

{ÖÄP.

(Or)

(b) Let  f, g be continuous real valued functions

on a metric space M. Let

 A / M ( ) ( )andx x f x g x    prove that A is open

 f, g Gß£Ú öuõhº]¯õÚ ö©# ©v¨¦øh¯ M

GßÓ AÍøÁ öÁÎ°À Áøµ¯ÖUP¨£mh

Œõº¦PÒ GßP.  A / M and ( ) ( )x x f x g x    GßP.

A J¸ vÓ¢u Pn® GÚ {ÖÄP.
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14. (a) Show that the continuous image of a

connected set in connected.

J¸ öuõkzu Pnzvß öuõhº Œõº¦ ¤®£•®

J¸ öuõkzu Pn® GÚ {ÖÄP.

(Or)

(b) If A and B are connected subsets of a metric

space M and if A B   . Prove that A B  is

connected

J¸ AÍøÁ öÁÎ°À A, B Gß£Ú öuõkzu

EmPn[PÒ A B    GÛÀ A B  J¸

öuõkzu Pn® GÚ {ÖÄP.

15. (a) Show that any compact subset of a metric

space is closed.

J¸ AÍøÁ öÁÎ°À EÒÍ Pa]u©õÚ

EmPn® J¸ ‰i¯ EmPn® GÚ {ÖÄP.

(Or)



8 AF-2323

(b) Show that the continuous image of  a compact

set is compact.

Pa]u©õÚ Pnzvß öuõhº Œõº¦ ¤®£•®

Pa]u©õÚ@u GÚ {ÖÄP.

Section - C (3 × 10 = 30)

Answer any three  questions.

16. State and prove Cauchy-Schwarz inequality .

@Põæ&ìSÁõºè Œ©Ûßø©ø¯ TÔ {ÖÄP.

17. Prove that e with usual metric is complete.

e Gß£x ÁÇUP©õÚ AÍøÁ°À •Êø©²øh¯x

GÚ {ÖÄP.
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18. Prove that f  is continuous iff inverse image of

every open set is open.

JÆöÁõ¸ vÓ¢u Pnzvß  Gvº©øÓ ¤®£® vÓ¢u

Pn©õP C¸¢uõÀ ©mk@© f GßÓ Œõº¦

öuõhºa]¯õP C¸US® GÚ {ÖÄP.

19. Prove that a subspace of   is connected    it is

an interval.

 &ß EÒöÁÎ öuõkzux Ax Cøh öÁÎ¯õP

C¸US® GÚ {ÖÄP.

20. State and prove Heine Borel Theorem.

öí°ß @£õµÀ @uØÓzøu GÊv {ÖÄP.

***
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Time : 3 Hours Maximum : 75 Marks

Part A                       (10 × 2 = 20)

Answer all questions.

1. Explain the general methods for solving O.R models.

O.R. ©õv›PøÍz wº¨£uØS EshõÚ ö£õxÁõÚ

•øÓPøÍ ÂÁ›.

2. What is meant by replacement problem ?

£v¼ÖzuÀ ¤µa]øÚ GßÓõÀ GßÚ ?

AF-2324    BMA5C2
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3. What is meant by Inventory ?

@Œª¨¦ GßÓõÀ GßÚ ?

4. Define : Purchase cost and Carrying cost.

Áøµ¯Ö : öPõÒ•uÀ öŒ»Ä ©ØÖ® øP°¸¨¦a

öŒ»Ä.

5. Write Little’s Formula.

¼miÀ ‹zvµzøu GÊxP.

6. Define : Transcript and Steady states.

Áøµ¯Ö : {ø»¯ØÓ ©ØÖ® {ø»¯õÚ ußø©PÒ.
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7. What is the value of expected time in PERT ?

PERT À Gvº£õº¨¦ Põ» AÍÄ ̄ õx ?

8. What is meant by critical path ?

wºÄUS ES¢u £õøu GßÓõÀ GßÚ ?

9. When a competitive situation will be called as a game ?

G¨ö£õÊx J¸ @£õmia ‹Ì{ø» ÂøÍ¯õmk GßÖ

AøÇUP¨£k® ?

10. What are  the rules for finding a saddle point in a Game

Theory ?

ÂøÍ¯õmkU PnUQÀ @ŒøÚ¨¦ÒÎ Põq® ÂvPÒ

¯õøÁ ?
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Part  B (5 × 5 = 25)

Answer all the questions.

11. (a) Explain the different applications of O.R.

O.R. ß £À@ÁÖ Âu©õÚ £¯ß£õkPøÍ ÂÁ›.

(Or)

(b) Machine B costs Rs.10,000. Annual operating costs

are Rs.400 for the first year, and then increased

by Rs.800 every year. You now have a machine

type A which is one year old. Should you replace

it with B, if so when ?
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G¢vµ®  B °ß Âø» ¹10,000. •uÀ Bsk

Aøu öŒ¯À£kzu BS® öŒ»Ä ¹.400.

Cµshõ® Bsk •uÀ AuøÚa öŒ¯À£kzu

JÆöÁõ¸ Bsk® ¹. 800 AvP¨£kzu¨

£kQÓx. uØö£õÊx EßÛh® J¸ Bsk

£Çø© Áõ#¢u G¢vµ®  EÒÍx GÛÀ G¢vµ® B

I, A IU öPõsk ©õØÖÁõ¯õ ? ©õØÓ¨£mhõÀ

G¨ö£õÊx ?

12. (a) What are the reasons for  carrying inventory ?

@Œª¨¤ØPõÚ Põµn[PÒ ̄ õøÁ ?

(Or)

(b) Derive the EOQ problem with no shortages and

several production rules of unequal length.

£ØÓõUSøÓ CÀ»õu @£õx ©õÖ£mh Põ»

AÍÄPøÍ Eøh¯ •øÓ°À EOQ ‹zvµzøu

ÂÁ›.
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13. (a)    M | M | C : | FIFO  Explain.

   M | M | C : | FIFO  ©õv›ø¯ ÂÁ›.

(Or)

(b)    M | M | C : N | FIFO Explain.

   M | M | C : N | FIFO  ÂÁ›.

14. (a) Explain the rules of  constructing a Network.

¤ßÚÀ Áø»¯ø©¨ø£ Aø©¨£uØPõÚ

ÂvPøÍ ÂÁ›.

(Or)
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(b) Find the critical path and the maximum time of

completion of the project represented by the below

network diagram.

¤ßÁ¸® Áø»¯ø©¨¦ £hzvß wºÄPmh¨

£õøuø¯²®, vmh® •i¯z @uøÁ¯õÚ SøÓ¢u

Põ» AÍøÁ²® PshÔP.

1

3

4

6

2
10

9

5

10

76

7 6

9

15. (a) Explain briefly  2 × n game.

2 × n ÂøÍ¯õmøh ÂÁ›.

(Or)
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(b) Solve the game.

Player B
1 1 1
2 1 2

Player A
1 0 0

2 0 4

 
  
 
 
 

¤ßÁ¸® ÂøÍ¯õmøhz wº

ÂøÍ¯õk£Áº B

ÂøÍ¯õk£Áº A

1 1 1
2 1 2
1 0 0

2 0 4

 
  
 
 
 

Part C (3 × 10 = 30)

Answer any three questions.

16. The cost of a machine is Rs.12,200 and  the scrap value

is Rs.200. The maintenance cost are found from

experienced as follows :

Year : 1 2 3 4 5

Maintenance cost : 200 500 800 1200 1800
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Year : 6 7 8

Maintenance Cost : 2500 3200 4000

When should the machine be replaced ?

J¸ C¯¢vµzvß Âø» ¹ 12,200. Cuß GÔ ©v¨¦

¹.200. |øh•øÓ¨£i £µõ©›¨¦a öŒ»Ä R@Ç

öPõkUP¨£mkÒÍx.

Á¸h® : 1 2 3 4 5

£µõ©›¨¦a öŒ»Ä : 200 500 800 1200 1800

Á¸h® : 6 7 8

£µõ©›¨¦a öŒ»Ä : 2500 3200 4000

A¢u C¯¢vµ® G¨ö£õÊx £v½k öŒ#¯¨£h

@Ásk® ?
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17. (a) Explain : Economic Order Quantity (EOQ).

(b) A contractor has a requirement for cement that

amounts to 300 bags per day. No shortages are to

be allowed. Cement costs Rs.12 per kg. Inventory

carrying costs 10% of the average inventory

valuation per day and it costs Rs.20  to process a

process order. Find the minimum cots purchase

quantity.

EOQ øÁ ÂÁ›.

J¸ PõsmµõUh¸US vÚ•® 300 ‰møh

]ö©sm @uøÁ¨£kQßÓx. £ØÓõUSøÓ

AÝ©v Qøh¯õx. J¸ ‰møh ]ö©siß

Âø» ¹£õ# 12, øP°¸¨¤ØPõÚ öŒ»ÁõÚx

@Œª¨¤ß 10% ©ØÖ® öPõÒ•u¾UPõÚ öŒ»Ä

¹£õ# 20 GÛÀ öPõÒ•u¾UPõÚ SøÓÁõÚ

öŒ»Ä GßÚ ?
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18. In a railway marshalling yard, goods trains arrive at a

rate of 30 trains per day. Assuming that the inter–

arrival time follows an exponential distribution and the

service time distribution is also exponential with an

average of 36 minutes. Calculate the following :

(i) The mean queue size (line length)

(ii) The probability that the queue size exceeds 10.

(iii) If the input of trains increases to an average 33

per day, what will be the changes in (i) and (ii) ?

J¸ µ°À@Á •ØÓzvÀ ŒµUS µ°ÀPÒ J¸ |õøÍUS

30 Ãu® Á¸QßÓÚ. C¸ µ°ÀPÎß Á¸øPPÐUS

Cøh¨£mh @|µ® J¸ AkUS¨ £µÁø»

HØ£kzxQßÓx. @©¾® µ°ÀPøÍ¨ £µõ©›UP BS®

@|µ•® ŒµõŒ› 36 {ªh[PÒ öPõsh AkUS¨

£µÁø» E¸ÁõUSQÓx GÛÀ ¤ßÁ¸ÁÚÁØøÓU

PõsP.
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(i) ŒµõŒ›¯õP µ°À •ØÓzvÀ Põzv¸US®

µ°ÀPÎß GsoUøP.

(ii) Põzv¸US® µ°ÀPÎß GsoUøP 10I Âh

AvP›¨£uØPõÚ {PÌuPÄ.

(iii) µ°À@Á •ØÓzvØS Á¸® µ°ÀPÎß

GsoUøP J¸ |õøÍUS 33 Ãu® AvP›zuõÀ

(i), (ii) °À HØ£k® ©õØÓ[PøÍU PõsP.

19. Consider PERT network given in the figure below.

Determine float of each activity and identify the critical

path.

R@Ç EÒÍ PERT Áø»¯ø©¨¤À JÆöÁõ¸

{PÌa]US® ªu¨¦ ©ØÖ® |ßSPP¢u £õøuø¯U

PõsP.

3

2 65
1 – 2 – 3

1
3 – 4 – 6 7 – 8 – 9 1 – 4 – 7

7

4

3 – 5 – 7

4 – 5 – 68 – 10 – 12

6 – 8 – 10
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20. Solve the game graphically.

Player A     

Player B

2 5
5 3

0 2
3 0

1 4

 
  
 
  
  

1 2

1

2

3

4

5

B B

A
A
A
A
A

Áøµ£h® ‰»® R@Ç uµ¨£mkÒÍ ÂøÍ¯õmøhz wº.

     

2 5
5 3

0 2
3 0

1 4

 
  
 
  
  

1 2

1

2

3

4

5

B B

A
A

A A
A
A

Ãµº

Ãµº

***
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MECHANICS

(CBCS—2008 onwards)

Time : 3 Hours Maximum : 75 Marks

Part - A                    (10 × 2 = 20)

Answer ALL the questions.

1. Two forces of magnitudes P and Q act at a point at an

angle . Find (i) the maximum (ii) the minimum value

of their resultant.

P, Q GßÓ Âø\PÒ J¸ ¦ÒÎ°À .÷PõnzvÀ ö\¯À

GÛÀ AøÁPÎß ÂøÍÄ Âø\°ß (i) «¨ö£Ö

(ii) «a]Ö ©v¨¦PÒ PõsP.

2. State Lami’s theorem.

÷»ªì (Lami’s) ÷uØÓzøuU TÖP?

AF-2325 BMA5C3
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3. If three coplanar forces acting on a rigid body keep it in

equilibrium, then prove that they must either be

concurrent or all be parallel.

J¸ PmiÖUP¨ ö£õ¸ÎÀ ö\¯À£k® ‰ßÖ J¸

uÍ Âø\PÎÚõÀ, A¨ö£õ¸Ò \© {ø»°À

Aø©²©õÚõÀ, AÆÂø\PÒ J¸ ¦ÒÎ ÁÈa ö\À¾®

AÀ»x Cøn¯õP Aø©²® GÚ {ÖÄP.

4. Define: Angle of Friction.

Áøµ¯Ö: Eµõ´ÄU ÷Põn®.

5. Find the time taken (T) by a particle to reach the

maximum height.

J¸ GÔö£õ¸Ò ö£¸© E¯µzøu Aøh¯z ÷uøÁ¯õÚ

÷|µ® (T) PõsP.
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6. Find the maximum horizontal range of a projectile.

J¸ GÔ ö£õ¸ÎÒ Cøh Ãa]ß (R) ö£¸ ©v¨ø£U

PõsP.

7. Define: Impulse of a force.

Áøµ¯Ö: J¸ Âø\°ß uõUP AÍÄ.

8. Define: Simple Harmonic Motion.

^›ø\ C¯UPzøu Áøµ¯Ö.

9. Write down the results of radial and tranverse

components of velocity.

Bµzvø\ ÷ÁP® ©ØÖ® SÖUSz vø\ ÷ÁP®

BQ¯ÁØÔß ̀ zvµ[PøÍ GÊxP.
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10. A particle describes the orbit  r = a Cos  under a central

force. Find the law of force.

J¸ xPÒ ø©¯ Âø\°ß RÌ r = a Cos  GßÓ £õøu°À

C¯[QÚõÀ, Auß Âø\ Âvø¯U PõsP.

Part - B                    (5 × 5 = 25)

Answer all questions.

11. a) State and prove the parallelogram law of forces.

Âø\PÎß CønPµ Âvø¯U TÔ {ÖÄP.

(OR)

b) Forces P, Q, R act along the sides BC, CA, AB of a

ABC taken in order. Prove that if the resultant

passes through the circum centre then P cos A +

Q cos B + R cos C = 0.
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ABCß £UP[PÒ BC, CA, ABß ÁÈ÷¯ •øÓ÷¯

P, Q, R GßÓ Âø\PÒ ö\¯À£mk AÁØÔß

ÂøÍÄ Âø\ ABCß _ØÖ Ámh ø©¯ ÁÈ÷¯

ö\ßÓõÀ P cos A + Q cos B + R cos C = 0 GÚ

{ÖÄP.

12. a) A uniform ladder is in equilibrium with one end

resting on the ground and the other end against a

vertical wall. If the ground and the wall be both

rough, the coefficients of friction being  and µ

respectively, and if the ladder be on the point of

sliding on both ends, show that , the inclination

of the ladder to the horizontal is given by

.

J¸ ̂ ÷µo {»zvß ÷©À J¸ •øÚ²®, _Á›ß

÷©À J¸ •øÚ²©õP Aø\ÁØÓ {ø»°À

{ØQÓx. {»® ö\õµ ö\õµ¨£õÚx, Eµõ´ÄU öPÊ

. _Áº ö\õµ ö\õµ¨£õÚx, Eµõ´ÄU öPÊ µ .
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Ho CøhU÷PõmkUS  AÍÄ \õ´¢x

C¸US©õÚõÀ Aø\ÁØÓ {ø» GÀø»°À

 GÚU PõmkP.

(OR)

b) A uniform chain of length 2l hangs over two

smooth pegs in the same horizontal level at a

distance 2a apart. Prove that if  h be the sag in

the middle, the length of either part of the chain

that hangs vertically is h+l – hl2 .

2l }Í•ÒÍ J¸ ̂ µõÚ \[Q¼ J÷µ E¯µzv¾ÒÍ

C¸ ]Ô¯ •øÚU Sa]PÎß «x öuõ[P

Âh¨£mkÒÍx. •øÚU Sa]PÐUS Cøh÷¯

EÒÍ yµ® 2a. \[Q¼°ß öuõ´Ä h GÛÀ,

÷|µõPz öuõ[S® \[Q¼°ß JÆöÁõ¸ £Sv°ß

}Í•® h+l – hl2  GÚU PõmkP..
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13. a) Show that the path of a projectile is a parabola.

J¸ GÔ ö£õ¸Îß £õøu £µ ÁøÍ¯® GÚ {¹¤.

(OR)

b) A particle is thrown over a triangle from one end

of its horizontal base and grazing the vertex, falls

on the other end of the base. If B and C are the

base angles and if  is the angle of projection, prove

that tan  = tan B + tan C.

J¸ •U÷Põnzvß Qøh©mh •øÚ°¼¸¢x

Auß Ea]ø¯z öuõmk ©Ö •øÚø¯ Aøh²®

Ásn® J¸ xPÒ GÔ¯¨£kQßÓx. GÔ÷Põn®

, AiU÷Põn[PÒ B, C GÛÀ, tan  = tan B +

tan C GÚ {ÖÄP.
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14. a) Find the motion due to oblique impact of two

smooth spheres.

Cµsk ÁÇÁÇ¨£õÚ ÷PõÍ[PÎß \õ´Ä

÷©õu¼ß ¤ß ÂøÍ²® C¯UPzvøÚU PõsP.

(OR)

b) Find the composition of two simple harmonic

motions of the same period and in the same

straight line.

J÷µ Põ» ÁmhzøuU öPõsh J÷µ ÷|º ÷PõmiÀ

C¯[S® C¸ ^›ø\ C¯UP[PÎß ÂøÍøÁU

PõsP.

15. a) Derive the differential equation of a central orbit

in polar co-ordinates.
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ø©¯ Âø\¨ £õøu°ß ÁøPUöPÊ \©ß£õmøh

÷£õ»õº B¯z öuõø»PÎÀ PõsP.

(OR)

b) The velocities of a particle along and perpendicular

to a radius vector from a fixed origin are 2and

2  where  and  are constants. Show that the

path of the particle is / + C = 22


 where C is a

constant.

{ø»¯õÚ Bv¨¦ÒÎ°À ö\À¾® BêöÁUhº

ÁÈ¯õPÄ®, ö\[SzuõPÄ® |P¸® J¸ xPÎß

vø\ ÷ÁP[PÒ •øÓ÷¯ 2,  2  (  ©õÔ¼PÒ)

GÛÀ, AzxPÎß £õøu / + C = 22


GÚ {ÖÄP

(C ©õÔ¼).
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Part - C                    ( 3 × 10 = 30)

Answer any THREE questions.

16. State and prove Varignon’s theorem on moments.

 v¸¨¦z vÓqUPõÚ Áõ›UÚõß ÷uØÓzøu GÊv

{ÖÄP.

17. A uniform rod rests in limiting equilibrium within a

rough hollow sphere. If the rod subtends an angle

2at the centre of the sphere and if  be the angle of

friction, show that the inclination of the rod to the

horizontal is 











2Cos2Cos
2

tan 1 Sin
.

^º÷Põö»õßÖ, Eµõ´Äøh¯ SÈU÷PõÍ®

JßÖUSÒ÷Í GÀø» \©{ø»°À EÒÍx.

AU÷PõÀ, AU÷PõÍ ø©¯zvÀ 2 Gsq®

÷Põnzøu Gvµø©UP,  Gß£x Eµõ´ÄU

÷Põn©õ°ß, AiÁõÚzvØS AU÷Põ¼ß \õ´ÄU

÷Põn®  











2Cos2Cos
2

tan 1 Sin
GÚ  {ÖÄP.
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18. Find the range of a projectile on an inclined plane

through the point of projection. Also show that for a

given range there are two directions of projection

which are equally inclined to the direction of the

maximum range.

GÔ¦ÒÎ ÁÈ ö\À¾® J¸ \õ´uÍzvÀ Kº GÔ

ö£õ¸Îß Ãaø\U PõsP. ÷©¾® öPõkzxÒÍ J¸

Ãa_US, SÔ¨¤mh Bµ®£ vø\ ÷ÁPzvØS, E¯ºÄ

Ãa_z vø\US® \©©õPa \õ´¢xÒÍ Cµsk

vø\PÒ Esk GÚU PõmkP.

19. A particle falls from a height h upon a smooth fixed

horizontal plane. If e be the coefficient of testitution,

show that the whole distance described by the particle

before it has ceased to rebounce is h
e
e















2

2

1
1

 and that

the time elapses is 
s
h

e
e 2

1
1












.
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***

J¸ xPÒ h E¯µzvÀ C¸¢x J¸ {ø»zu

ÁÇÁÇ¨£õÚ CøhzuÍzvß «x ÂÊQßÓx.

xPÎß «m]U öPÊ  e GÛÀ, xPÒ GvöµÊa]

ö£ÖÁx {ØS® •ß xPÒ PhUS® yµ®

h
e
e















2

2

1
1

GÚÄ®, GkzxUöPõsh ÷|µ® s
h

e
e 2

1
1












GÚÄ® PõmkP.

20. Find the law of force towards the pole for the orbit

rn = an cos n  Discuss the cases for 2,1,
2
1

n .

Cø\¨¦ÒÎø¯ ÷|õUQ ö\¯À£k® J¸ ø©¯

Âø\°ÚõÀ J¸ xPÒ rn.= an cos n  GßÓ £õøu°À

C¯[QÚõÀ, Âø\°ß Âvø¯U PõsP.

2,1,
2
1

n  CÁØÔØS Âvø¯U PõsP.
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2010

Fifth Semester

Mathematics
Elective - MS OFFICE

(CBCS—2008 onwards)

Time : 3 Hours Maximum : 60 Marks

Part - A                (10 × 1 ½ = 15)

Answer ALL the questions.

  1.     Write any two options from Format menu.

Ái-Á® ö©Ý-Â-¼-¸¢x H÷u-Ý® Cµsk Â¸ -̈£[-PøÍ

GÊ-x.

2. What is represented by Ctrl+V?

Ctrl+V GøuU SÔU-Q-Ó-x?

3. What is the difference between Find and Find and

replace?

Find  ØS® Find and replace ØS® EÒÍ ÷ÁÖ-£õk

Gß-Ú?

AF-2326 BMAE1A
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4. Which menu helps to create a table?

Am-h-Áøn G¢u ö©Ý ‰»-©õP E -̧ÁõU-P-»õ®?

5. What is the difference between MS Word and MS

Excel?

MS Word ØS® MS Excel ØS® EÒÍ Âz-v-¯õ-\®

Gß-Ú?

6. How many rows in Ms Excel?

MS ExcelÀ Gz-uøÚ row UPÒ EÒÍ-Ú?

7. Name any two functions in Excel.

Excel À H÷u-Ý® Cµsk \õº-¦-P-Îß ö£¯º-PøÍ

GÊ-x.

8. Which menu is used for setting Printer range?

Printer range Aø© -̈£-uØS G¢u ö©Ý £¯ß£kz-u -̈

£-k-Q-Ó-x.
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9. What is meant by Power Point?

Power Point Gß-ÓõÀ Gß-Ú?

10. What is the maximum number of slides in a slide show?

Slide show À Av-P-£m-\-©õP GzuøÚ slide-PÒ

øÁU-P-»õ®?

Part - B                    (5 × 3 = 15)

Answer All questions.

11. a) How will you change the format text?

ÁiÁ- Aø©¨ø£ ©õØ-Ö-Áx £ØÔ GÊ-x?

(OR)
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b) Explain Cut, Copy and Paste.

Cut, Copy ©Ø-Ö® Paste I £ØÔ ÂÁ-›.

12. a) Explain Headers and Footers.

Headers ©Ø-Ö® Footers I ÂÁ-›.

(OR)

b) Write a note on Mail Merge.

Mail Merge I £ØÔ ]Ö SÔ¨¦ Áøµ-P.

13. a) Write about Excel Chart.

Excel Chart I £ØÔ GÊ-x.

(OR)
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b) How will you enter data in an Excel page?

Excel £U-Pz-vÀ GÆ-ÁõÖ ©v -̈¦-PøÍ GÊ-x-Áõ´?

14. a) Explain statistical functions in MS-Excel.

MS-Excel À EÒÍ ¦Ò-Î-̄ À \õº-¦-PøÍ ÂÁ-›.

(OR)

b) Explain about setting printer range and resize the

margin.

Setting Printer range  ©Ø-Ö® resize the margin

£ØÔ ÂÁ-›.



6 AF-2326

15. a) Write a note on Slide Show?

Slide Show I £ØÔ GÊ-x.

(OR)

b) Explain creating a table using wizard.

Creating a table using wizard I £ØÔ ÂÁ-›.

Part - C                    ( 3 × 10 = 30)

Answer any THREE questions.

16. Explain features of MS Word.

MS Word ß ]Ó -̈£®-\[-PÒ £ØÔ ÂÁ-›.
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***

17. Write about template and table creation in MS Word.

MS Word À template ©Ø-Ö® Am-h-Áøn u¯õ-›z

-u-ø»¨ £ØÔ GÊ-x.

18. How do you insert Cells, Rows and Columns in a

worksheet?

J¸  worksheet-À Pm-h®, {µÀ, {øµ BQ-̄ -ÁØøÓ

GÆ-ÁõÖ ö£õ-¸z-x-Á-x?

19. Explain power point Slide Show.

Slide  Põm-]ø¯ ÂÁ-›.

20. Explain Data query, fill, table in MS. Excel.

MS. Excel À Data query, fill, table I ÂÁ-›.
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 B.Sc. DEGREE EXAMINATION, NOVEMBER 2010

Fifth Semester

Mathematics

Elective—LINEAR PROGRAMMING

(CBCS—2008 onwards)

Time : 3 Hours  Maximum : 75 Marks

Part - A (10 × 2 = 20)

Answer all questions.

1. Define : Convex set

Áøµ¯Ö : SÂPn®

2. Define : Feasible solution

Áøµ¯Ö : CøŒ¢u wºÄ

AF-2327 BMAE1C
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3. Define : Slack variables

Áøµ¯Ö : öuõ#Ä ©õÔPÒ

4. Define : Artificial variables

Áøµ¯Ö : öŒ¯ØøP ©õÔ¼PÒ

5. Write down any two properties of dual

C¸ø©°ß H@uÝ® C¸ £s¦PøÍ GÊxP.

6. Write the dual of :

Maximize Z = 5x1 + 3x2

subject to 3x1 + 5x2   15

                   5x1 + 2x2   10

x1, x2   0.
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C¸ø©ø¯ GÊxP.

 «¨ö£¸uõUSP : Z = 5x1 + 3x2

Pmk¨£õkPÒ   3x1 + 5x2   15

                             5x1 + 2x2   10

                              x1, x2   0.

7. Explain the North West corner rule in solving a

Transportation problem.

@£õUSÁµzx PnUøP wºUP Áh@©ØS ‰ø»

Âvø¯ U TÖP.

8. What is meant by Loop ?

ÁøÍ GßÓõÀ GßÚ ?
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9. Define : Assignment problem.

Áøµ¯Ö : JxURmkU PnUS

10. What is meant by sequencing problem ?

öuõhº•øÓU PnUS GßÓõÀ GßÚ ?

Part - B (5 × 5 = 25)

Answer all questions.

11. (a) Solve the following L.P.P. by graphical

method.

Maximize  Z = 3x1 + 2x2,

subject to the constraints x1 – x2   1

       x1 + x2   3

  and  x1, x2   0.
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Áøµ£h® ‰»® wºÄ PõsP.

ö£¸©©õUS Z = 3x1 + 2x2,

öPõkUP¨£mkÒÍ

Pmk¨ £õkPÒ x1 – x2   1

                           x1 + x2   3

                         ©ØÖ®  x1, x2   0.

(Or)

(b) Find all the basic feasible solutions of the

following system of equations.

2x1 + x2 – x2 = 2

3x1 + 2x2 + x2 = 3
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¤ßÁ¸® Œ©ß£õkPÎß AøÚzx

Ai¨£øh Œõzv¯z wºÄPøÍ U PõsP.

2x1 + x2 – x2 = 2

3x1 + 2x2 + x2 = 3

12. (a) Use simplex method :

Maximize Z = 5x1 + 3x2

subject to x1 + x2     2

                  5x1 + 2x2   10

                  3x1 + 8x2   12  where,

  x1 , x2   0.
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]®¨öÍUì •øÓø¯¨ £¯ßkzxP.

«¨ö£¸uõUS Z = 5x1 + 3x2

Pmk¨£õkPÒ x1 +x2   2

                  5x1  +  2x2   10

                  3x1  +  8x2   12 ©ØÖ®,

  x1 , x2   0.

(Or)

(b) Use Penalty method (Big M) to

Maximize Z = x1 + x2 + x4

subject to x1 + x2 + x3 + x4 = 4

                   x1 + 2x2  + x3  + x5 = 4

                    x1 + 2x2 + x3 = 4

                    where x1, x2 , x3 , x4, x5   0.
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(b) ushøÚ •øÓ¨£i wº (ö£›¯ M )

«¨ö£›uõUS Z = x1 + x2 + x4

Pmk¨£õkPÒ x1 + x2 + x3 + x4 = 4

                   x1 + 2x2  + x3  + x5 = 4

                    x1 + 2x2 + x3 = 4

                    ©ØÖ® x1, x2 , x3 , x4, x5   0.

13. (a) Prove that dual of dual is the primal.

C¸ø©US C¸ø© •ußø© GÚ {¹¤.

(Or)

(b) State and prove Fundamental theorem of

duality.

C¸ø©°ß Ai¨£øhz @uØÓzøu GÊv

{¸¤.
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14. (a) Describe VOGEL’s approximation method to

serve a transportation problem.

@£õUSÁµzx¨ ¤µa]øÚø¯z wºUP EuÄ®

VOGEL&ß @uõµõ¯ •øÓø¯ ÂÁ›.

(Or)

(b) Determine the initial basic feasible solution

for the following transportation problem :

        

1 2 3 4

1

2

3

D D D D
O 6 4 1 5 14
O 8 9 2 7 16
O 4 3 6 2 5

6 10 15 4

(b) RÌ Psh @£õUSÁµzx¨ ¤µaŒøÚ°ß

Ai¨£øh Œõzv¯z wºøÁU PõsP.

         

1 2 3 4

1

2

3

D D D D
O 6 4 1 5 14
O 8 9 2 7 16
O 4 3 6 2 5

6 10 15 4
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15. (a) Explain Hungarian Algorithm of solving an

assignment problem.

JxURmk¨ ¤µaŒøÚø¯z wºUP í[@P›

•øÓø¯ ÂÁ›.

(Or)

(b) There are five jobs, each of which is to be

processed through two machines M1, M2 in the

order  1 , 2 , processing hours are as follows :

1
2

Job 1 2 3 4 5
M 3 8 5 7 4
M 4 10 6 5 8

Determine the optimum sequence for the five

jobs.

I¢x @Áø»¯õmPÒ M1, M2 GßÓ C¸

C¯¢vµ[PÎÀ M1, M2 Á›øŒ ‰»®

ö © ¸ T m h ¨ £ k Q ß Ó x . ö © ¸ T m h z

@uøÁ¨£k® @|µ[PÒ ¤ßÁ¸©õÖ

1

2

1 2 3 4 5
M 3 8 5 7 4
M 4 10 6 5 8

@Áø»
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Part - C (3 × 10 = 30)

Answer any three questions.

16. What do you mean by a general LPP ? Give the

matrix form of representing a general LPP by

means of an example.

J¸ LPP&ß ö£õx ÁiÁ® Gß£x ¯õx ? AuøÚ

Ao ÁiÂÀ GÊv Euõµnzxhß ÂÁ›UP.

17. UseTwo-phase Simplex method to solve the

following L.P.P.

Maximixe Z = 2x1 + x2 + 3x3

subect to : x1 + x2 + 2x3   5

                  2x1 + 3x2 + 4x3 = 12

                   where x1, x2, x3   0.

C¸ Pmh •øÓø¯¨ £¯ß£kzv @©ÀPsh @|›¯

öŒ¯À vmh Aø©¨ø£ wº.
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18. Use Dual  Simplex method to solve the

following LPP :

M ax i m ze Z = – 3x1 – x2

subject to x1 + x2   1

                  2x1 + 3x2   2

                  where x1, x2   0.

C¸© ]®¨ÍUì •øÓø¯¨ £¯ß£kzv RÌ Á¸®

LPP-Iz wºUP.

ö£¸©©õUS Z = – 3x1 – x2

Pmk¨£õkPÒ x1 + x2   1

                           2x1 + 3x2   2

                      ©ØÖ®  x1, x2   0.
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19. Solve the following transportation problem.

1 2 2 4

1

2

3

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

¤ß Á¸® @£õUSÁµzxU PnUøPz wºUP.

1 2 2 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

C¸¨¦

@uøÁ

20. Solve the following assignment problem.

¤ß Á¸® JxURmk¨ ¤µaŒøÚ°ß wºÄ PõsP.

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, NOVEMBER 2010

Fifth Semester

Mathematics

Elective : ASTRONOMY—I

(CBCS—2008 onwards)

Time : 3 Hours Maximum : 75 Marks

                                   Part A                    (10 × 2 = 20)

Answer all questions.

1. Prove that the sum of the three sides of a spherical

triangle is less than 360º.

J¸ @PõÍ •U@Põnzvß ‰ßÖ £UP[PÎß TkuÀ

360º I ÂhU SøÓÄ GÚ {¹¤.

2. Write down Napier Rules.

@|¤¯›ß ÂvPøÍ GÊxP.

AF-2328    BMAE1B
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3. Define : Morning and Evening stars.

 Áøµ¯Ö : Põø» ©ØÖ® ©õø» |mŒzvµ[PÒ.

4. Define : Dip of Horizon.

Áøµ¯Ö : AiÁõÚz uõÌÄ.

5. Explain the phenomenon of Twilight.

 ©[Q¯ JÎ £ØÔ ÂÁ›.

6. Define : Parallax.

Áøµ¯Ö : @uõØÓ¨¤øÇ (parallax).
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7. State Keplar’s Laws.

öP¨»›ß ÂvPøÍU TÖP.

8. Define : Perigee and Apogee.

Áøµ¯Ö : Asø©{ø» ©ØÖ® ¦Âa @Œ#ø©{ø».

9. If at an apparent noon at a certain place the time by

the chronometer is 19 h. 40 m. 12 s and the equation of

time for the day is –3 m.11s, find the longitude of the

place.

K›hzvÀ J¸ |õÒ ©v¯zvÀ Põ»UPo¨¦ ©o

Põmk® @|µ® 19 h. 40 m. 12 s ; @|µzvß Œ©ß£õk

–3 m.11s GÛÀ, AÆÂhzvß ö|mhõ[S PõsP.
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10. At a place the sun has equal altitudes at 7h 20m and

9 h 36m chronometer time. Find the longitude of the

place, given that the equation of time on the day is

12 m  11 s.

K›hzvÀ Põ»U Po¨¦ Põmk® @|µ[PÒ 7h 20m

©ØÖ® 9h 36m À ‹›¯ß Œ© E¯µ[PÎÀ C¸UQßÓx.

@|µzvß Œ©ß£õk 12 m 11 s GÛÀ, AÆÂhzvß

ö|mhõ[S PõsP.

Part  B (5 × 5 = 25)

Answer all the questions.

11. (a)   If A B C    is the polar triangle of ABC, prove that

ABC is the polar triangle of A B C .  

A B C    Gß£x ABC ß @£õ»õº •U@Põn® GÛÀ

ABC Gß£x A B C  ß  @£õ»õº •U@Põn® GÚ

{¹¤.

(Or)
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(b) In a spherical triangle ABC, prove that :

 Sin A + B Cos Cos
Sin C 1 cos

a b
c




 .

@PõÍ •U@Põn® ABC-À

 Sin A + B Cos Cos
Sin C 1 cos

a b
c




  GÚ {ÖÄP.

12. (a) Explain the Horizontal system of co-ordinates.

Qøh B¯ Pmhø©¨ø£ ÂÁ›.

(Or)

(b) Prove that tan cos tan .w 

{ÖÄP : tan cos tan .w 
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13. (a) Find the condition that twilight may last

throughout night.

©[Q¯ JÎ CµÄ •ÊÁx® QøhUP,

{£¢uøÚø¯U PõsP .

(Or)

(b) Prove that sin .ap z
d



sinap z
d

  Gß£øu {¹¤.

14. (a) Find the eccentricity of the earth’s  in orbit around
the sun.

‹›¯øÚ ”ØÖ® §ª¨ £õøu°ß e ©v¨ø£U

PõsP.

(Or)
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(b) Explain the deductions of Newton from Keplar’s
Laws.

öP¨»›ß ÂvPÎÀ C¸¢x QøhUP¨ö£ØÓ

{³mhÛß @Põm£õkPøÍ ÂÁ›.

15. (a)   Prove that = sin .m u e u

= sinm u e u  GÚ {ÖÄP.

(Or)

(b) Explain the  captain summer’s method of
determining the position of a ship at sea.

@P¨hß ”®©›ß •øÓ°À Ph¼À EÒÍ J¸

P¨£¼ß C¸¨¤hzøu AÔÁøu¨ £ØÔ ÂÁ›.



8 AF-2328

Part C (3 × 10 = 30)

Answer any three questions.

16. Find the values of A A Asin , cos and tan .2 2 2

A Asin , cos2 2  ©ØÖ® Atan 2  CÁØÔß ©v¨¦PøÍU

PõsP.

17. Trace the variations in the duration of day and night

during the year at (i) a place on the equator (b) a place

in the North Torriod Zone.

J¸ Á¸hzvÀ £PÀ CµÄ @|µ[PÎÀ HØ£k®
©õÖuÀPøÍU RÌUPõq® Ch[PÎÀ PõsP :

(A) §©zv¯ @µøP°À.

(B) Áh öÁ¨£ ©sh»zvÀ
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18. Derive the Cassini’s formula for refraction.

JÎa ]uÓ»¾UPõÚ Põ]Û ‹zvµzøuU PõsP.

19. Prove that 
1tan tan .

2 1 2
v e u

e





1tan tan
2 1 2
v e u

e





 GÚ {ÖÄP.

20. If 1 2 3, ,l l l  be the lengths of the meridian shadows of

three equal vertical rods on the same day at three

different places on the same meridian and 1 2 3, ,    are

the latitudes of the places then prove that

 
 

2
1 2 3

1 2

0.
tan
l l l
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1 2 3, ,l l l  Gß£Ú ‰ßÖ Œ© AÍÄÒÍ öŒ[SzuõÚ

E¸øÍPÎß J@µ |õÎÀ öÁÆ@ÁÖ Ch[PÎÀ
Põn¨£k® Ea] Ámh {ÇÀPÎß }Í[PÒ; ©ØÖ®

1 2 3, ,    Gß£Ú AÆÂh[PÎß AP»[PÒ GÛÀ

 
 

2
1 2 3

1 2

0
tan
l l l


     GÚ {ÖÄP.

***
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B.Sc. DEGREE EXAMINATION, NOVEMBER 2010

Fifth Semester

Mathematics
Elective - PROGRAMMING IN C

(CBCS—2008 onwards)

Time : 3 Hours Maximum : 60 Marks

Part - A                (10 × 1½ = 15)

Answer ALL the questions

1. Write four basic types of constants in C.

C ö©õÈ°¾ÒÍ ©õÔ¼PÎß |õßS Ai¨£øh

ÁøPPøÍ GÊxP.

2. How many times the statement for (i=1, i<10,i++) printf

(“welcome\n”); prints ‘welcome’?

for (i=1, i<10,i++) printf (“welcome\n”); GßÓ TØÖ

‘welcome’ GßÖ GzuøÚ •øÓ GÊx®?

3. What is an array? Give example.

öuõhº GßÓõÀ GßÚ? Euõµn® öPõk.

AF-2329 BMAE2A
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4. Explain strlen( )?

strlen( )&I ÂÁ›UP.

5. Distinguish between automatic and static variables.

Automatic ©õÔ, static ©õÔ BQ¯ÁØÔß

÷ÁÖ£õmøhU TÖP.

6. Define structure. Give an example.

Tmhø©¨¦ Áøµ¯Ö. J¸ Euõµn® öPõk.

7. Define pointer.

Pointer Áøµ¯Ö.

8. Why is it sometimes desirable to pass a pointer to a

function as an argument?

J¸ \õº¦US pointer&I ]» \©¯[PÎÀ AÝ¨¦Áx

Â¸®£zuUPx Hß? ?
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9. In which header file is the structure type FILE defined?

Pmhø©¨¦ ÁøP FILE G¢u uø»¯õ¯ file&À

Áøµ¯ÖUP¨£mkÒÍx.

10. What are the difference between scanf and fscanf?

scanf ©ØÖ® fscanf BQ¯ \õº¦PÐUS Cøh£mh

÷ÁÖ£õmøh TÖ.

Part - B                    (5 × 3 = 15)

Answer all questions.

11. a) What are the datatypes available in C? Explain

any two with example.

C&À EÒÍ datatypes ¯õøÁ? AÁØÔÀ H÷uÝ®

CµsiøÚ GkzxUPõmkhß ÂÍUSP.

(OR)
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b) Explain the for statement in C with example.

C&ö©õÈ°¾ÒÍ for TØÔøÚ Euõµnzxhß

ÂÍUSP.

12. a) Explain two dimensional arrays in C-language.

C&ö©õÈ°À C¸ £›©õnz öuõhøµ ÂÁ›.

(OR)

b) Explain any two string handling functions..

GÊzv»UP \õº¦PÒ H÷uÝ® CµsiøÚ ÂÁ›.

13. a) Explain nested structures.

¤ßÚ¨£mh Pmhø©¨¦PÒ ÂÁ›.

(OR)
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b) What is a recursion? Explain with examples.

©ÖÁ¸®£i GßÓõÀ GßÚ? Euõµnzxhß

ÂÍUSP.

14. a) Write a C Program to find the sum of all the

elements in an array using pointers.

SÔ GsPÒ ‰»® J¸ öuõh›À ÷uUP¨£mkÒÍ

EÖ¨¦PÎß Tmkz öuõøPø¯U Põq®

C&ö\¯À vmh® GÊxP.

(OR)

b) Write a program using pointers to determine the

length of a character string.

J¸ GÊzv»UPzvß GÊzxUPÎß

GsoUøPø¯ SÔ GsPÎß ‰»®

PõqÁuØPõÚ ö\¯À vmh® GÊx.
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15. a) Explain fprintf and fscanf with example.

fprintf ©ØÖ® fscanf CøÁPøÍ GkzxU

Põmkhß ÂÍUS.

(OR)

b) Explain enum data types with example.

enum data ÁøPPøÍ Euõµnzxhß ÂÍUSP.

Part - C                    ( 3 × 10 = 30)

Answer any THREE questions.

16. Explain the different forms of if statement with

examples.

if TØÔß £À÷ÁÖ Aø©¨¤øÚ Euõµnzxhß

ÂÍUSP.
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17. Write a program to find the addition of two matrices.

Cµsk AoPÎß TkuÀ Põn J¸ ö\¯À vmh®

GÊxP.

18. Write a program using function to sort an array of

integers.

\õº¦PøÍ¨ £¯ß£kzv •Ê GsPøÍ Á›ø\¨

£kzu ö\¯À vmh® JßÖ GÊxP.

19. Two files DATA 1 and DATA 2 contain sorted lists of

integers. Write a program to produce a third file

DATA which holds a single sorted, merged list of these

two lists.

Cµsk ÷Põ¨¦PÒ DATA 1, ©ØÖ® DATA 2PÎÀ

Á›ø\¨£kzu¨£mh •Ê GsPÎß £mi¯ÀPÒ

EÒÍÚ. Cµsk £mi¯ÀPøÍ²® JßÓõP ÷\ºzx
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Á›ø\¨£kzu¨£mh uÛ¨£mi¯»õP DATA GßÓ

‰ßÓõÁx ÷Põ¨¤À Ch® ö£Ó J¸ ö\¯À vmh®

GÊxP.

20. How to use a pointer variable as a member of a

structure? Explain with an example.

SÔ Gs ©õÔ¼ø¯ structure&À EÖ¨£õP GÆÁõÖ

£¯ß£kzxÁx? J¸ Euõµnzxhß ÂÍUSP.

***
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Part - A                    (10 × 2 = 20)

Answer ALL the questions.

1. Explain Gregorian Calendars.

Q›÷Põ›¯ß |õmPõmi°øÚ ÂÁ›zöuÊx.

2. Explain how to find the sidereal time from mean solar

time at the given instant.

J¸ u¸nzvÀ \µõ\› bõ°ØÖÁÈ ÷|µzv¼¸¢x

«ßbõ°Ö ÁÈ ÷|µzøuU Põq® •øÓø¯ ÂÍUSP.

  3. Define aberation and state the effect of aberration.

JÎ¨ ¤ÓÌa]ø¯ Áøµ¯Özx AuÚõÀ HØ£k®

ÂøÍÄPøÍU TÖP.

AF-2330 BMAE2B
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4. If the light takes 5 years to reach the earth from the

star, what is its parallax.

Âs«Û¼¸¢x JÎ¯õÚx ¦Âø¯ Á¢uøh¯ 5

BskPÒ BSö©ÛÀ Auß ÷uõØÓ¨¤øÇ GßÚ?

5. Describe the phenomena of precession.

¤ßÚPºa] {PÌa]°øÚ ÂÁ›.

6. Explain Harvest moon.

AÖÁøh •Ê©v°øÚ ÂÁ›.

7. Write short note on Metonic cycle.

ö©hõÛU ÁøÍ¯® £ØÔ ]Ö SÔ¨¦ ÁøµP.

8. List the name of the planets in order in the solar system.

`›¯U Sk®£zv¾ÒÍ ÷Põ»[PÎß ö£¯ºPøÍ

Á›ø\¨£kzx.
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9. Write short notes on variable stars.

©õÖ® Âs«ßPøÍ¨ £ØÔ ]Ö SÔ¨¦ ÁøµP.

10. Write short notes on Saros of Chaldeans.

\õÀi¯ßPÎß \õ÷µõêøÚ¨ £ØÔ ]Ö SÔ¨¦ ÁøµP.

Part - B                    (5 × 5 = 25)

Answer all questions.

11. a) Find the sidereal time at Madras (Longitude

5m21SE) at 7.30 p.m. on 1st April given that the

sidereal time of mean midnight at Greenwich was

0h 38m 53s.

QŸßÂa]À \µõ\› |ÒÎµÂß÷£õx «ßÁÈ ÷|µ®

0©38{53Â GÚ C¸UøP°À H¨µÀ •uÀ ÷uv

¤Ø£PÀ 7.30 ©o¯ÍÂÀ ö\ßøÚ°À \›¯õÚ

«ßÁÈ ÷|µzøuU PõsP.

(OR)
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b) Derive the lengths of seasons in terms of the

longitude of perigee.

£¸Á{ø» ©õÖuÀPÎß Põ»[PøÍ ö£›â

GßÝ® ¦ÒÎ°ß ö|mhõ[S ‰»©õPU PõsP.

12. a) Find the aberation of a star at a given instant in

any given direction.

J¸ u¸nzvÀ SÔ¨¤mh vø\°ß Âs«Ûß

JÎ¨ ¤ÓÌa]ø¯U Psk¤i.

(OR)

b) Find roughly the distance of a star whose parallax

is 0.5 given that parallax of sun is 9 and earth

radius is 6400 kms.

J¸ Âs«ß ©ØÖ® PvµÁÛß ÷uõØÓ¨ ¤øÇPÒ

•øÓ÷¯ 0.5 ©ØÖ® 9 GßÓõÀ Ez÷u\©õP

AÆÂs«Ûß yµzøuU PõsP. C[S ¦Â°ß

Bµ® 6400 Q÷»õ «mhºPÒ GßP.
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13. a) Discuss the effects of precession on the co-ordinates

of stars, poles, length of seasons and equinoctial

point .

Âs«Ûß ÁõÚU TÖPÒ, x¸Á[PÒ,

£¸ÁPõ»[PÒ ©ØÖ® \© CµÄ¨ ¦ÒÎPÒ BQ¯Ú

¤ßÚPºa]¯õÀ GÆÁõÖ £õvUSö©Ú ÂÍUSP.

(OR)

b) Explain Elongation and phase of the moon.

v[PÎß vø\Â»UP® ©ØÖ® v[PÎß

¤øÓ¯ÍøÁ ÂÍUSP.

14. a) Describe the motion of the inferior planet in a

synadic period.

bõ°ØÖ ÁÈU Põ»zvÀ Em÷PõÎß C¯UPzøu

ÂÁ›.

(OR)



6 AF-2330

b) Explain Bode’s law.

÷£õiß Âv°øÚ ÂÍUSP.

15. a) Write short notes on Novae.

÷|õÁõø¯¨ £ØÔ ]Ö SÔ¨¦ u¸P.

(OR)

b) Write short notes on Nebulae.

ö|¦»õøÁ¨ £ØÔ ]Ö SÔ¨¦ u¸P.

Part - C                    ( 3 × 10 = 30)

Answer any THREE questions.

16. (a) Explain how seasons are caused and account

for the climate conditions in different seasons

at different places.
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(b) Find the sidereal time on interval of 16 h 18 m

24 s of mean time.

 (A) £¸Á[PÒ ÷uõßÓU Põµn® GßÚ Gß£øu²®

JÆöÁõ¸ Chzv¾® öÁÆ÷ÁÖ £¸Á[PÍõÀ

(B) 16 © 18 { 24 Â \µõ\› bõ°ØÖ ÁÈUPõ»zøu

«ß ÁÈU Põ»©õP Psk¤i.

17. Find the effects of aberation of light on the longitude

and latitude of a star.

JÎ¨¤ÓÌa]°ß Põµn©õP J¸ Âs«Ûß

ö|mhõ[S AP»õ[S BQ¯ÁØÔÀ HØ£k®

ÂøÍÄPøÍU PõsP.

18. Find the maximum and minimum number of eclipses

in a year.

J¸ Á¸h Põ»zvÀ HØ£k® ©øÓ¨¦PÎß «¨ö£¸

©ØÖ® «a]Ö GsoUøP°øÚU PõsP.
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19. The distance of the superior planet from the sun is

n2 times that of the earth from the sun. Show that

its retrograde motion lasts for

 
Cos .n n

n nn
  

 
   

3
1

23
365 25

11
 days.

`›¯Û¼¸¢x HÊ ¦ÓU÷PõÎß yµ® ¦Â¯õÚx

`›¯Û¼¸¢x EÒÍ yµzøu¨ ÷£õÀ n2 A»SPÒ

GÛÀ Auß ¤Ø÷£õUS C¯UP®

 
Cos .n n

n nn
  

 
   

3
1

23
365 25

11
 |õmPÒ  }iUS

ö©ÚU PõmkP.

20. Write notes on:

(a) Meteors

(b) Ocean tides

(c) Milky way.

SÔ¨¦ u¸P:

(A) G›«ßPÒ

(B) \•zvµ Aø»PÒ

(C) £õÀÁÈa\õø».

***
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Part- A (10 × 2 = 20)

Answer all questions.

1. Define Normal and Subnormal fuzzy set.

|õº©À ©ØÖ® E£|õº©À L£ìê Pn[PøÍ

Áøµ¯Ö.

2. Define support of fuzzy set with example.

L£ìê Pnzvß uõ[Q (Œ¨@£õºm) ø¯

Euõµnzxhß Áø¯Ö.

AF-2331 BMAE2C
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3. Define fuzzy intersection with example.

L£ìê Pn[PÎß öÁmk @Œº¨¤øÚ

(CßhºöŒUŒß) Euõµnzxhß Áøµ¯Ö.

4. State D’Morgan’s laws.

i ©õºPÛß ÂvPøÍ GÊxP.

5. If  A   F (X) and [0,1],   prove that A A   .

A   F (X) ©ØÖ® [0,1]   GÛÀ A A    GÚ

PõmkP.

6. State the first Decomposition theorem.

•u»õÁx ¤›Ä@uØÓzøu (i P®ö£õ]Œß)

GÊxP.
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7. State the boundary conditions on fuzzy
complement.

L£ìê ©õØÔØPõÚ (Põ®¨Îö©ßm) GÀø»

Pmk¨£õkPøÍ GÊxP.

8. State the monotonicity condition on fuzzy
complement.

L£ìê ©õØÔØPõÚ @©õÚhõÛ]mi

Pmk¨£õkPøÍ GÊuP.

9. Define fuzzy ideal with example.

L£ìê Ii¯ø» Euõµnzxhß Áøµ¯Ö.

10. Define Fuzzy group and give an example.

L£ìê S»zøu Áøµ¯øÓ öŒ#x Kº Euµn®

u¸P.
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Part- B (5 × 5 = 25)

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

11. (a) Write short notes on fuzzy sets and height of
a fuzzy set with examlpes.

L£ìê Pn® ©ØÖ® Auß E¯µ® BQ¯øÁ

SÔzx ]Ö SÔ¨¦ ÁøµP.

(Or)

(b) Write short notes on fuzzy points, support
and  -cut with examples.

L£ìê ¦ÒÎ, uõ[Q ©ØÖ®  &öÁmk

BQ¯øÁ £ØÔ Euõµnzxhß ]Ö SÔ¨¦

GÊxP.

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

L£ìê öÁmk, Cn¨¤ß (CßhºöŒUŒß)

H@uÝ® I¢x £s¦PøÍ Euõµnzxhß

GÊxP.

(Or)
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(b) Explain all standard fuzzy operations.

AøÚzx L£ìê @Œº¨¦PøÍ²® ÂÍUSP.

13. (a) Let A, B   F (X) . Prove the following for all
  , [0,1].

(i)    (A B) A B=  and  ( A B ) A B    

(ii) A A       and +A A  .

 A, B   F (X) GÛÀ AøÚzx   , [0,1]  US®

RÌPshÁØøÓ {ÖÄP.

(i)    (A B) A B=  ©ØÖ®  ( A B ) A B    

(ii) A A       ©ØÖ®  +A A  .

(Or)
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(b) Let Ai  F (X) for all i I, where I is an index set.

Prove that I A ( A )
i

ii i  

   and

I
I A ( A )

i
ii i  




  .

I GßÓ SÔ±mk Pnzvß AøÚzx i US®

Ai   F (X)  GÛÀ I A ( A )
i

ii i  

   ©ØÖ®

I
I A ( A )

i
ii i  




   GÚÄ®  {ÖÄP.

14. (a) Prove that every fuzzy complement has
atmost one equilibrium.

G¢u J¸ L£ìê ©õØÖ (Põ®¨Îö©ßm)

US® AvP £mŒ® J¸ Œ©{ø»¨ ¦ÒÎ uõß

C¸UP •i²® GÚ {ÖÄP.

(Or)

(b) Explain fuzzy complement properties.

L£ìê ©õØÔß (Põ®¨Îö©ßm) £s¦PøÍ

ÂÁ›.
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15. (a) Let    be a  fuzzy subgroup of a group G and

Gx . Prove that ( ) = ( )xy y   for every Gy  iff

( ) ( )x e  .

  Gß£x S»® G ß J¸ E£L£ìê E£S»®

©ØÖ® Gx  GÛÀ AøÚzx Gy  US®

( ) = ( )xy y   BP C¸UP @uøÁ¯õÚx®

@£õx©õÚx©õÚ Pmk¨£õk ( ) ( )x e   GÚ

C¸¨£@u GßÖ {ÖÄP.

(Or)

(b) Explain  -cuts of fuzzy ideals with examples.

L£ìê Ii¯¼ß  &öÁmkPøÍ

Euõµnzxhß ÂÁ›.

Part- C (3 ×10 = 30)

Answer any three questions.

16. Prove that a fuzzy set A on R is convex iff

 1 2 1 2 1 2A( (1 ) ) min A( ),A( ) , Rx x x x x x       and all

[0,1] .
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R ß L£ìê Pn®  A  SÂ¢uuõP C¸UP

@uøÁ¯õÚx® @£õx©õÚx©õÚ Pmk¨£õk GÀ»õ

1 2, Rx x   ©ØÖ® [0,1]  US® 1 2A( (1 ) ) minx x   

 1 2A( ),A( )x x  BP C¸zu@» GÚ {ÖÄP.

17. State D’Morgan’s laws and verify then with
suitable examples.

i ©õºPß ÂvPøÍ GÊv, uS¢u Euõµn[PÒ

öPõsk Œ› £õºUP.

18. State and prove the Second Decomposition
theorem.

CµshõÁx ¤›Ä (i Põ®@£õ]Œß) @uØÓzøu

GÊv {ÖÄP.

19. State and prove the first characterization theorem
of  fuzzy complement.

L£ìê ©õØÔß (Põ®¨Îö©ßm) •u»õÁx

SnõvŒ¯ @uØÓzøu GÊv {ÖÄP.
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20. (a) Let G be a group and A be a fuzzy subgroup
of G. Prove that the level  subset

A , for  [0,1], A ( )t t t e   is a  subgroup of G, where

e is the identity of G.

A Gß£x G GßÓ S»zvß E£L£ìê S»®

©ØÖ® e Gß£x G&ß A»S EÖ¨¦ GÛÀ ,

A ,  [0,1], A ( )t t t e   GßÝ® A»S E£Pn®

G ß E£S»©õS® GÚ {¹¤.

(b) A fuzzy subset   of a  group G is a fuzzy

subgroup of G iff  1( ) min ( ), ( )xy x y     for

every  x, y    G . Prove

G GßÓ S»zvß L£ìê E£Pn®   , Auß

L£ìê E£S»©õP Aøh¯ @uøÁ¯õÚx®

@£õx©õÚx®  {£¢uøÚ GÀ»õ x, y    G US®

 1( ) min ( ), ( )xy x y    BP C¸zu@» GÚ

{ÖÄP.

***


