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B.Sc. DEGREE EXAMINATION, APRIL 2010

Fourth Semester

Mathematics
LINEAR ALGEBRA

(CBCS—2008 Onwards)

Duration : 3 Hours Maximum : 75 Marks

Part - A (10 × 2 = 20)

Answer All the Questions.
All questions carry equal marks.

1. Define a Vector space.



2. Let  v be a vector space over a field F. Then prove that   0 = 0  F

F v   0 = 0  F


3. If  S and  T are subsets of a vector space V.
Prove that SCT => L(S) CL(T)

S, T  V     
SCT => L(S) CL(T) 

AF-1544 BMA4C2
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( )
( )

4. Find the briar transformation T : V2 (R)  V3 (R) determined by the

Matrix
 2     1  -1

w.r to the standard basis {e1, e2, e3} 1     1  -1

2    1 -1
1    1 -1

 (e1, e2, e3) 

T : V2 (R)  V3 (R) 

5. Prove that if W1 and W2 are subspaces of V then W1W2 is also a
subspace of V.

W1, W2 VW1W2
V

6. Show 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)} V3(R)


7. Show that in an inner product space <u + u, w> =  <u, w> +
 <u, w>

<u + u, w> =  <u, w> +  <u, w>


8. Space that in a real inner product space is <x, y> = 0 then
|| x + y ||2 = || k ||2 + || y ||2.

<x, y> = 0|| x + y ||2 = || k ||2
+ || y ||2

9. Define characteristic vector and characheristic equation of a matrix
A.

A 
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10. Find the characteristic polynomial for the matrix     
1 2

             3 4

 


 

Part - B (5 × 5 = 25)

Answer all the Questions
All questions carry equal marks

Choosing eighter (a) or (b) from each.

11a. Examine whether the vectors (1, 2, 1) (2, 1, 0) (1, -1, 2) are linearly
independent or not in V3(R)

V3(R)


(Or)

9b. Let V be vector space over a field F and S be any non empty
subset of V. Then prove that L(S) is a subspace of V.

F VV
S L(S)V

12a. If A and B are subspace of vector space V over a field F prove that
A + B B

A A B


 .

F VA, B
A + B  


   B

    A       AB  


(Or)

( )
( )
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[ ]

9b. Let V be a vector space over F. Let S = {u1, u2,...,- un} and
L(S) = w  Prove that there exists a binary independent subset s´ of
S such that L(s´) = W

FV S = {u1, u2,...,- un} 

L(S) = w s´ S L(s´) = W



13a. Find the junior transformation T : V3(R)  V3(R) determined by
      1   2 1

the matrix       0    1 1     with respect to the standard
     -1    3 4

basis {e1, e2, e3}

1 2 1
0 1 1     {e1, e2, e3}
-1      3 4
T : V3(R)  V3(R) 

(Or)

9b. Prove that any vector space of dimension n over a field F is
isomorphic to Vn(F).

F n 
Vn(F)   


14a. If V = {f : [0, 1]   R | f is continuous}, show that
 <f, g> = 0

1
 f |t| g < |t|dtis an inner product on v.

V = {f : [0, 1]  R | f - } 

<f, g> = 0
1
 f |t| g < |t|dtv



(Or)

[ ]
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9b. Let V be an innerproduct space S  V show that S is a subspace
of V.

VS  V SV


15a. If  is an eigen value of A then Prove that k is an eigen value of Ak

where k is any positive integer.

A Akk



(Or)

7 2 -2
9b. Find the inverse of the matrix -6 -1 2

6 1 -1

  

   

  

Part - C (3 × 10 = 30)

Answer any Three questions
All questions carry equal marks.

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

V/W



[ ]
[ ]
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17. Let V be a finite dimensional vector space over F. If A and B are
subspaces of V. Prove that dim (A + B) = dim A + dim B   dim
(AB). If V = A  B. Prove that dim V = dim A + dim B.

F V. A | B 
dim (A + B) = dim A + dim B   dim (AB)
V = A  B dim V = dim A + dim B

18. Prove that every finite dimensional inner product space has an
orthonormal basis.




19. Test the consistence of the below system of equations and solve
them x 4y 3z = 16, 4x   y + 6z = 16

2x + 7y + 12z = 48, 5x   5y + 3z = 0



x 4y 3z = 16, 4x   y + 6z = 16
2x + 7y + 12z = 48, 5x   5y + 3z = 0

20. Find the characteristic roots and characteristic vectors of the matrix
8 2 1

A = 3 3 1
24 8 6

  8   2 1
A  =   3   3 1   

 24   8 6


[ ]
[ ]

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

First  Semester

Mathematics

ANALYTICAL GEOMETRY  3D AND VECTOR CALCULUS

(CBCS —2008 Onwards)

AF-1538 BMA1C2

Time : 3 Hours Maximum : 75 Marks

Part- A ( 10 × 2 = 20 )
Answer  all  Questions

1 . Find the angle between the planes
2 6x y z    and 2 7x y z  


2. Find the direction cosines of the line 4 32 1 2 3
3 1 0

yx z  



3. Find the angle between the line  31 7
2 4 1

yx z  
  and the

plane  4 3 20 5x y z  

 31 7
2 4 1

yx z  
   4 3 20 5x y z    



4. Find the equation of the plane which contains the two parallel

lines 21 3
1 2 3

yx z    and 23 1
1 2 3

yx z  

21 3
1 2 3

yx z    
23 1

1 2 3
yx z    
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5. Find the equation of the sphere which has the line joining the
points ( 2, 7, 5 ) and ( 5, 3, –1 ) as diameter.
( 2, 7, 5 ) , ( 5, 3, –1 ) 



6. Find the equation of the tangent plane at the origin to the sphere
2 2 2 6 7 3 0x y z x y z     

 2 2 2 6 7 3 0x y z x y z       



7. Show that 0r 

0r   

8. Prove that  div curl  0F 

div curl  0F  

9. Evaluate  
C

F.d r  where     2 2 2 2F x y i x y j     and  C is the

curve 2y x  joining (0, 0) and (1, 1)
C  2y x  (0, 0)  (1, 1)

    2 2 2 2F x y i x y j    
C

F.d r 



10. State Green’s theorem.


Part - B ( 5 × 5 = 25 )
Answer  ALL  Questions choosing either  (a)  or (b)

11.a. A plane meets the co-ordinate axes at  A, B, C such that the
centroid of  ABC  is the point  , ,   . Show that the

equation of the plane is  3yx z
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 ABC    , ,    

A, B, C 

3yx z
  
    

Or
   b. Show that the angle between two diagonals of a cube is

 1 1cos 3




 1 1cos 3
  

12.a. Find the image of the point (1,– 2, 3) under the reflection in the
plane 2 3 2 3 0x y z    .
2 3 2 3 0x y z     (1,– 2, 3) 



Or

   b. Show that the lines 42 5
1 2 2

yx z    and 85 7
2 3 2

yx z  
 

are coplanar and find the equation of the plane containing
them.


42 5

1 2 2
yx z    

85 7
2 3 2

yx z  
 





13.a. Find the equation of the sphere having the circle 2 2 2 9x y z ;  

2 2 5x y z    as a great circle.
2 2 2 9x y z ;    2 2 5x y z   



Or
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   b. Find the equation of the cone whose vertex is origin and guiding
curve the circle 2 2 2 2 3 1 0x y z x y z       ; 4 0x y z   

   

2 2 2 2 3 1 0x y z x y z       ;  4 0x y z           



14.a. Prove that div   curl curlu . u u.    

   curl curlu . u u.    

Or
   b. Find the directional derivative of 2 2 22 4ψ x y z    at

( 1, 1, – 1 ) in the direction 2 2i j k 

2 2 22 4ψ x y z   ( 1, 1, – 1 ) 2 2i j k  



15.a. If     25 6 2 4A xy x i y x j   
 

, evaluate 
C

A.d r  where  C is the

curve  3y x  in the xy  plane from the point  ( 1, 1) to ( 2, 8).

C  xy   3y x ( 1, 1)( 2, 8)

    25 6 2 4A xy x i y x j   
 

 
C

A.d r 



Or

   b. Evaluate .f n d S
s   where 2( ) 2 2f x y i x j yzk     and S is

the surface of the plane 2 2 6x y z    in the first octant.
S  2 2 6x y z  

 .f n d S
s   2( ) 2 2f x y i x j yzk     .



ww
w.

stu
dy

gu
ide

ind
ia.

co
m

5 AF-1538

Part - C ( 3 × 10 = 30 )
Answer  any  THREE  Questions

16. Find the equations of the planes bisecting the angles between
the planes 2 2 9x y z   , 12 04 3 13x y z   . Specify which
bisects the obtuse angle.

2 2 9x y z   , 12 04 3 13x y z    





17. Find the length and equation of shortest distance between the

lines  53 7
1 2 1

yx z  
 ;  11 1

7 6 1
yx z  






18. Find the equation of the cylinder whose generators are parallel to

the line 1 2 3
yx z 
  and whose guiding curve is the ellipse

2 22 1x y ;   3z  .

2 22 1x y ;   3z   

 1 2 3
yx z 
  



19. Prove that  2 3 2 3xf e y z i j k       is irrotational.  Find a

function   such that  gradf 

 2 3 2 3xf e y z i j k       

 gradf    
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20. Verify Stoke’s theorem for   2 22f x y i yz j y zk   


 where  S

is the upper half surface of the sphere 2 2 2 1x y z    and  C is
its boundary.
S  2 2 2 1x y z    

C    2 22f x y i yz j y zk   





***
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B.Sc. DEGREE EXAMINATION, APRIL 2010
Second  Semester

Mathematics

INTEGRAL  CALCULUS AND FOURIER SERIES
(CBCS / 2008 Onwards)

AF-1539 BMA2C1

Duration : 3 Hours Maximum : 75 Marks
PART - A ( 10 × 2 = 20 )

Answer  ALL  Questions

1. If   f x  is an even function, prove that    2
0

a a
f x dx f x dx

a
 



 f x     2
0

a a
f x dx f x dx

a
 


 

2. Find the value of 
b xxe dx
a


b xxe dx
a
 

3. Find 
2

0

5cos x dx




2

0

5cos x dx


 

4. Find 
2 6 5

0
sin cosx x dx





2 6 5

0
sin cosx x dx
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5. Evaluate  2 2

0 0

a b
x y dxdy 

 2 2

0 0

a b
x y dxdy  

6. Evaluate 
2 3

0 x
xy dxdy 

2 3

0 x
xy dxdy  

7. Define  Gamma  function


8. Prove that  
1 1
2 2

,    
 

1 1
2 2

,    
 



9. Define half range cosine series.


10. Find the Fourier coefficient 0a  for the function

 
0 0

0
4

, x
f x x , x


 
  

  

 
0 0

0
4

, x
f x x , x


 
  

  
 0a 

PART - B ( 5 × 5 = 25 )
Answer  all  the  Questions  choosing  either  (a)  or   (b)

11.a. Prove that  
3

2

3 3
2 2

2

0

sin
sin cos 4

x dx
x x






3
2

3 3
2 2

2

0

sin
sin cos 4

x dx
x x





 

Or
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     b. Prove that 
2

0
log tan 0x dx





2

0
log tan 0x dx



 

12.a. Establish a reduction formula for  n axx e dx n N

 n axx e dx n N  

Or

     b. Find a reduction formula for   nI cosecn x dx n N 

 nI cosecn x dx n N  

13.a. By changing the order of integration evaluate  
0 0

2a ax
x dydx 


0 0

2a ax
x dydx  

Or

     b. Prove that 
 
 

 
 

1
u,v x, y
x, y u,v

 


 

 
 

 
 

1
u,v x, y
x, y u,v

 


  

14.a. Show that  
 
 

 1
2 1 3 5 2 1

2 4 6 21

n . . ..... n
. . ...... nn

 




 
 

 1
2 1 3 5 2 1

2 4 6 21

n . . ..... n
. . ...... nn

 



 

Or
     b. Prove that     m,n n,m 

   m,n n,m   
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15.a. If   f x x , x      expand   f x  as a Fourier series

( , )   ( ) | |f x x 



Or

    b. Show that sin2 sin4 sin 6
2 1 2 3

x x x ......,x        0 x  

0 x   -  sin2 sin4 sin 6
2 1 2 3

x x x ......,x      



PART - C ( 3 × 10 = 30 )
Answer  any  THREE  Questions

16. Prove that  
0

1log 1 cos log
2

x dx


     
 

 
0

1log 1 cos log
2

x dx


     
 

 

17. If   
2

0
cos cosmx nxdxf m,n



  , prove that

   1 1mf m,n f m ,nm n  
 .  Hence prove that    12

f n,n n



  
2

0
cos cosmx nxdxf m,n



       1 1mf m,n f m ,nm n  


   12
f n,n

n

  

18. By changing into polar coordinates evaluate the integral

 
22 2 2 2

0 0

a ax x
x y dxdy


 



 
22 2 2 2

0 0

a ax x
x y dxdy
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19. Prove that  
2 2

0 0
sin

sin
d d

 
   


 

2 2

0 0
sin

sin
d d

 
   


   

20. If    0 0
0

xx x xf 


      prove that  its Fourier series is

             2 2
cos cos3 sin sin 2 sin 32

4 1 2 31 3
x x x x xf x ..... .......


               

Hence prove that    1

2

2
1

8 21 nn





 

 .

  0 0
0

xx x xf 


     

  2 2
cos cos3 sin sin 2 sin 32

4 1 2 31 3
x x x x xf x ..... .......


               

  1

2

2
1

8 21 nn





 

  

***
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B.Sc. DEGREE EXAMINATION, APRIL 2010
Second  Semester

Mathematics

THEORY OF EQUATIONS AND THEORY OF NUMBERS
(CBCS—2008 Onwards)

AF-1540 BMA2C2

Duration : 3 Hours Maximum : 75 marks

Part - A ( 10 × 2 = 20 )

Answer  All  Questions.

1. Find the equation whose roots are mulitplied by 3 the roots of
x x x4 2– 7 + 4 + 5 = 0

x x x4 2– 7 + 4 + 5 = 0  



2. Find the equation whose roots are increased by 2 the roots of
4 22 4 7 0x x x   
4 22 4 7 0x x x     



3. Show that the equation 5 26 4 5 0x x x   
  has atleast two

imaginary roots.
5 26 4 5 0x x x     



4. Find the integral roots of 4 32 2 0x x x   
4 32 2 0x x x     
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5. Define a perfect number.


6. Find the sum of positive integers including unity which are less
than 600 and prime to it.




7. State Fermat’s theorem.


8. Find the remainder when 10002  is divided by 17.
10002 

9. State cauchy’s schwartz inequality.


10. Show that 2 22 < +a b a b  where,  a,b are distinct positive
numbers.
a,b 

2 22 < +a b a b 

Part - B ( 5 × 5 = 25 )

Answer  All  Questions  choosing  either  (a)  or  (b).

11. a. Find the equation whose roots are squares of the roots of
4 3 22 1 0x x x x    
4 3 22 1 0x x x x     



(Or)
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b. Show that the sum of the 20th  powers of the roots of the

equation 4 0x xa b    is  4 2 550 4a b – b

4 0x xa b     

 4 2 550 4a b – b 

12. a. State and prove Rolle’s theorem.


(Or)

b. Solve 5 4 236 11 11 6 1 0x x x x x .     

 5 4 236 11 11 6 1 0x x x x x .     

13. a. Find the smallest number with  18 divisors.


(Or)

b. Define amicable numbers, verify whether  220 and 284 are
amicable numbers.




14. a. Find the remainder obtained in dividing  462  by 47.
462 

(Or)

b. Show that 2 1 23 2n n   is divisible  by 7
2 1 23 2n n   
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15. a. Find the greatest value of  a b c2 3 8  when a, b, c all positive
quantities whose sum is 30.

a, b, c 

a b c2 3 8 

(Or)

b. State and prove Weierstrass  inequalities.


Part - C ( 3 ×10 = 30 )

Answer  any  Three  Questions.

16. Solve the equation  4 3 28 90 315 405 162 0x x x x    

given that the roots are in G.. P.

4 3 28 90 315 405 162 0x x x x       

 

17. Find the positive root of 3 7 7 0x x    correct to 2 places

of decimel using Horners method.

 3 7 7 0x x   



18. Find the number of divisors, sum of divisors and product of

divisors of  480.
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19.(a). Show that every integer which is a perfect cube is of the form
7P  or 7P   1.
7P 7P   1



(b) Show that  18!+ 1  is divisible by 437.
18!+ 1  

20. If  a, b, c are positive real number, such that  2 2 2 27a b c  

then show that   3 3 3 81a b c   .
a, b, c  2 2 2 27a b c    

3 3 3 81a b c    

***
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B.Sc. DEGREE EXAMINATION, APRIL 2010
Third Semester

Mathematics

SEQUENCE  AND  SERIES
(CBCS / 2008 Onwards)

AF-1541 BMA3C1

Duration : 3 Hours Maximum : 75 marks

Part - A (10 × 2 = 20)

Answer  All  questions.

1. Show that if  na  is a monotonic sequence then

1 2+ +....... na a a
n

 
 
 

is also a monotonic sequence.

 na  
1 2+ +....... na a a

n
 
 
 



2. Show that  
2 2 2

3
1 2 1Lt 3

...... n
nn

 
 
 

   


2 2 2

3
1 2 1Lt 3

...... n
nn

 
 
 

   


 

3. Prove that the sequence n!
nn

 
  
 

converges.

n!
nn

 
  
 



4. Show that any Cauchy sequence is a bounded sequence




ww
w.

stu
dy

gu
ide

ind
ia.

co
m

2 AF-1541

5. If  na  is a convergent series, show that Lt 0na
n


 , give

an example to show that the converge is false.

na   Lt 0na
n


 

 



6. Discuss the convergence of the series   11

nn
nn 



  11

nn
nn 

  



7. State : (i) D’Alembert’s ratio test ii) Raabe’s test
(i) ’ii) 



8. Test the convergence of the series  
1

nlog n


 
1

nlog n
  



9. State Cauchy’s condensation test.


10. Show that the series  1 1 11
2 3 4

..........    converges.

1 1 11
2 3 4

..........     
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Part - B (5 × 5 = 25)

Answer  All  questions  choosing  (a)  or  (b).

11.a. Show that a sequence cannot converge to two different limits




(Or)

b. Show that 2 2 2
1 1 1 1Lt

22 1 2 2 2
........

n n n n n

 
    

      

 2 2 2
1 1 1 1Lt

22 1 2 2 2
........

n n n n n

 
    

      




12.a. State and prove cesaro’s theorem


(Or)

b. State and prove Cauchy’s general prinicple of convergence of a
sequence of real numbers.
    



13.a. Discuss the convergence of the series 
2 2 2

4
1 2

1
...... n

n
     

2 2 2

4
1 2

1
...... n

n
     

 



(Or)
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b. Show that  2
11
24 1n

    

2
11
24 1n

    


14.a. State Gauss’ test. Using it test the convergence of the series

 
 

22 2 2

22 22
1 3 5 2 1

2 4 6 2

. . ...... n
. . ...... n

 
  
 



 
 

22 2 2

22 22
1 3 5 2 1

2 4 6 2

. . ...... n
. . ...... n

 
  
 

 

.

(Or)

b. Test the convergence of the series 
3 1

2 1n
n   

3 1
2 1n
n     

15.a. State Cauchy’s integral test. Hence show that

 1 1 1Lt 1 log
2 3

..... nnn
    

 
 exists and lies between

0 and 1.

 1 1 1Lt 1 log
2 3

..... nnn
    

 




(Or)
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b. State Leibnitz test.  Hence show that the series

     3 3 3 3
1 1 1 11 2 1 2 3 1 2 3 4
2 3 4 5

.......          converges

     3 3 3 3
1 1 1 11 2 1 2 3 1 2 3 4
2 3 4 5

.......          



Part - C (3 × 10 = 30)

Answer  any  Three  of  questions.

16.(i) Show that any convergent sequence is a bounded sequence but
not conversely.




(ii) If   na a ,  0a   for all  n and  0a ,  then show that

1 1
na a

   
 

 na a ,  0a  n 0a , 
1 1

na a
   
 



17. State and prove  (i) Cauchy’s first limit theorem

(ii) Cauchy’s second limit theorem

(i)

(ii)
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18. Show that the harmonic series  1
pn

  converges if  1p   and

diverges if  1p  .
1
pn

   1p   

1p   

19. Test the convergence of the series  2 31 2 1 2 31
3 3 5 3 5 7

. . .x x x ........ . .  

  2 31 2 1 2 31
3 3 5 3 5 7

. . .x x x ........ . .   



20.(i). Show that any absolutely convergent series is convergent.

(ii) Show that in an absolutely convergent series, the series formed

by it is positive terms alone is convergent and the series formed

by its negative terms alone is convergent and conversely.

(i) 

(ii)  







***
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B.Sc. DEGREE EXAMINATION, APRIL 2010
Third  Semester

Mathematics

DIFFERENTIAL  EQUATIONS AND ITS APPLICATIONS
(CBCS / 2008 Onwards)

AF-1542 BMA3C2

Duration : 3 Hours Maximum : 75 Marks

Part - A ( 10 x 2 = 20 )
Answer  ALL  Questions

1. Verify whether    22 22 0a xy y dx x y dy      is exact.

   22 22 0a xy y dx x y dy        



2. Solve 2 32y px y p 

 2 32y px y p 

3. Find the particular integral of  
2

2
2 4 2d y dy xx x y e

dxdx
  

2
2

2 4 2d y dy xx x y e
dxdx

    

4. Solve : 
dydx dz

yz xz xy
 

 : 
dydx dz

yz xz xy
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5. Verify the condition of integrability of the equation

 2 22 2 2 1 2 0x xy xz dx dy zdz     

 2 22 2 2 1 2 0x xy xz dx dy zdz        



6. Solve : 
2

2
2 2 2 0d y dyx x y

dxdx
  


2

2
2 2 2 0d y dyx x y

dxdx
  

7. Eliminate a and b from 
2 2 2

2 2 1x y z
a b
   and find the partial differential

equation.

2 2 2

2 2 1x y z
a b
   ab



8. Eliminate the arbitrary function  f  from

 2 2 2 2 2 0f x y z , z xy   

 2 2 2 2 2 0f x y z , z xy     f 



9. Find   2 3L tt e

 2 3L tt e  
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10. Find  1L
te

t
   
 

 1L
te

t
   
 

 

Part - B ( 5 x 5 = 25 )

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

11 a. Solve    2 23 1 0y x dx x xy dy   

    2 23 1 0y x dx x xy dy   

(Or)

11 b. Solve  2 2 23 2 6 0xyp p x y xy   

  2 2 23 2 6 0xyp p x y xy   

12 a. Solve : 2 2
dydx dz

y xz yz x x y
 

  

 2 2
dydx dz

y xz yz x x y
 

  

(Or)

11 b. Solve :   3
2

5
2cos sin 4 cos 8 cosd y dyx x x y xdxdx
  

  3
2

5
2cos sin 4 cos 8 cosd y dyx x x y xdxdx
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13 a. Solve by method of variation of parameters  
2

2
2 secd y n y nx

dx
 

2
2

2 secd y n y nx
dx

       



(Or)

11 b. Verify the condition of integrability and solve

 2 2 3 3 23 3 0zx dx y dy x y e dz    

 2 2 3 3 23 3 0zx dx y dy x y e dz       



14 a. Solve :      2 2 2 2px y z qy x z z x y    

      2 2 2 2px y z qy x z z x y    

(Or)

11 b. Solve:    21 1p q q z  

    21 1p q q z  

15 a. Find  22

1 s + 2L
s + 4s + 5

 
 
 
 
 

 22

1 s + 2L
s + 4s + 5

 
 
 
 
 

 

(Or)
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11 b. Find   1
2

3L
4 3

s
s s

  
   

 1
2

3L
4 3

s
s s

  
   

 

Part -  C ( 3 x 10 = 30 )

Answer  any  THREE  Questions

16. (a) Solve :  2 2x y px yp 

  2 2x y px yp 

(b) Solve : z px qy pq  

 z px qy pq  

17. Solve :    2 4 cos log sin logx y" xy' y x x x   

    2 4 cos log sin logx y" xy' y x x x   

18. Solve by the method of parameters 23 2y" y' y x  

23 2y" y' y x   



19. Solve by Charpits method    2 2p q y qz 

  2 2p q y qz 
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20. Solve the equation    
2

2 2 3 1d y dyt t y tdtdt
      when

 0 0y  .

 
2

2 2 3 1d y dyt t y tdtdt
        0 0y  .  



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

Fourth Semester

Mathematics
MODERN ALGEBRA

(CBCS—2004 Onwards)

Duration : 3 Hours Maximum : 75 Marks

Part - A (10 × 2 = 20)

Answer all the Questions.



1. Define a cyclic group.



2. In an abelian group show that (ab)2 = a2b2.

(ab)2 = a2b2 

3. Let G be a group and a��G. Prove that order of a = order of a1.

G aG aa1 

4. Prove that the intersection of two normal subgroups of a group G is

a normal subgroup of G.



AF-1543 BMA4C1
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5. Define centre of a group.



6. If H is a subgroup of G prove that aH = bH => a1bH.

H GaH = bH => a1bH

7. Define Kernal of a homomorphism.



8. Define isomorphism between groups.



9. If R is a ring. Prove that (-a) b = a(-b) = -ab a, bR.

R(-a) b = a(-b) = -ab a, bR

10. If R is a ring such that a2 = a for all aR then prove that a x a = 0

a2 = a  aRa x a = 0 

Part - B (5 × 5 = 25)

Answer all the Questions.


11a. Let G be a group and let a be a fixed element of G.
If Ha = {HG | ax = xa } then prove that Ha is a subgroup of G.
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GaHa = {HG | ax = xa }

HaG

(Or)

9b. Prove that any cyclic group is abelian.



12a. Show that if a group G has exactly one subgroup H of given order

then H is a normal subgroup of G.

G 





(Or)

9b. State and Prove firmats theorem.



13a. If H is a subgroup of G, Prove that aH = H  aH.

HGaH = H  aH

(Or)
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9b. Prove that every group of prime order is cyclic.



14a. Let G be any group show that f : G  G given by f (x) = x1 is an

isomerphism by G is abelian.

G  f : G   G   f(x) = x1 

F 

G 


(Or)

9b. Let f : G  G’ be an isomrophism. If a  G then prove that order

of a is equal to the order of f(a).

f : G  G’a G a

f(a)

15a. If F : { a + b2 | a, b c Q } then prove that F is a field under usual

addition and multiplication of real numbers.

F : { a + b2 | a, b c Q } 



(Or)
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9b. Prove that a finite commutative ring R without Zero divisors is a

field.

R



Part - C (3 × 10 = 30)

Answer any three Questions.


16. Let A and B be two subgroups of a group G Prove that AB is a

subgroup of G if AB = BA.

G A B AB

G

AB = BA 

17. State and Prove Lagrange’s theorem.



18. Let N be a subgroup of G. Prove that the following are equivalent.

i) N is a Normal subgroup of G.

ii) aNa1 = N  aG

iii) aNa1  N  aG

iv) aNa1N  NG  and aG
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NG



NG

aGaNa–1 = N

aGaNa–1  N

NGaGan a–1N

19. State and Prove Cayler’s theorem.



20. Show that (Z, , ) is a ring where a  b = a + b  1  a  b = a +
b ab.

a  b = a + b  1a  b = a + b ab(z, , )


***
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B.Sc. DEGREE EXAMINATION, APRIL 2010
First  Semester

Mathematics

DIFFERENTIAL  CALCULUS AND TRIGNOMETRY
(CBCS —2008 Onwards)

AF-1537 BMA1C1

Duration : 3 Hours Maximum : 75 marks
Part - A ( 10 × 2 = 20 )

Answer  ALL  Questions
1. Find the thn  differential coefficient of 3sin x

3sin x  n 

2. If x sin ,  y cos p   prove that  2 2
2 11 0x y xy p y   

x sin ,  y cos p     2 2
2 11 0x y xy p y     



3. Show that for the parabolla 2 4y ax , the subtangent at any
point is double the abscissa and the subnormal is constant.

2 4y ax    

     



4. Find   for the spiral cotr ae 
cotr ae    
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5. Show that the radius of curvature at any point of the catenary

 xy e cos h c  is 
2y
c

 
 
 
 

 xy e cos h c  

2y
c

 
 
 
 

 

6. Prove that the  p r  equation of the cardioid  1r a cos 

is 
32

2
rp
a

 .

 1r a cos    p r 
32

2
rp
a





7. Show that 5 35 16 20 5cos cos cos cos     
5 35 16 20 5cos cos cos cos      

8. Prove that  
1
310

x sin xLt
sin x cos xx

 


 
1
310

x sin xLt
sin x cos xx

 


 

9. Show that ie cos i sin   
ie cos i sin     
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10. If  x iy cos u iv   , where x,y,u,v  are real prove that

   2 221 x y cos hv cos u   

 x iy cos u iv     x,y,u,v  

   2 221 x y cos hv cos u    

Part  - B ( 5 × 5 = 25 )
Answer  all  questions  choosing  either  ( a )  or  ( b )

11.a. Find the thn  derivative of 2 3sin xcos x
2 3sin xcos x   n 

Or

b. If  21
m

xy x   , prove that

     2 2 2
2 1

1 2 1 0x y n xy n m yn n n      

           21
m

xy x        2 2 2
2 1

1 2 1 0x y n xy n m yn n n      



12.a. Find the angle of intersection of the curves 2r asin   and
2r acos 

2r asin   , 2r acos  



Or
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b. Show that the angle   at which the radious vector cuts the

curve  1 ecosn    is  1 1 ecostan e sin



 

1 ecosn   

   1 1 ecostan e sin



  

13.a. Show that the envelope of the family of straightlines
32y xt at at     is   3227 4 2ay x a 

32y xt at at    

 3227 4 2ay x a  

Or
b. Prove that the radious of curvature at any point of the cycloid

 x a sin   ,  1y a cos  is  4 2a cos 

 x a sin   ,  1y a cos   

  4 2a cos   

14.a. Find the expansions of cos n  and  sin n    is powers of

sin   and cosines of   .  Deduce the expansion of tan n 
 cos n  , sin n 


tan n  

Or
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b. Expand 6sin   is a series of cosines of multiples of  
6sin   



15.a. Express cosh  interms of hyperbolic cosines of multiples of  .

cosh  



Or

b. Show that  1 1 1
12 e

xlog xtanh x 


 , Hence expand 1tanh x

as a series in  x .

 1 1 1
12 e

xlog xtanh x 


   1tanh x 

x

Part  -  C ( 3 × 10 = 30 )
Answer  any  THREE  of  the  following

16. Find the maximum and minimum values of  2 2 4 42 x y x y  

 2 2 4 42 x y x y   

17. Find the asymptotes of

3 2 2 3 22 4 2 1 02 y y xy yx x y xy       

3 2 2 3 22 4 2 1 02 y y xy yx x y xy       
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***

18. Show that the evolute of the ellipse 
22

2 2 1yx
a b

   is

     
22 2 32 23 3ax by a b  

22
2 2 1yx

a b
   

     
22 2 32 23 3ax by a b   

19. Prove that the equation 2 2ab bk a bcos sin     has four roots

and that the sum of the four values of   which satisfy it is equal
to an odd multiple of   radians.

2 2ab bk a bcos sin     

 

 

20. If   tan A iB x iy   , prove that

(i) 2 2 2 2 1x y xcot A  

(ii) 2 2 1 2 2 1x y y coth B   

 tan A iB x iy   

(i) 2 2 2 2 1x y xcot A  

(ii) 2 2 1 2 2 1x y y coth B    


