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Mathematics
Paper First

(Algebra and Trigonometry)

Time : Three Hours] [Maximum Marks:50

 


Note: Solve any two parts of each question. All
questions carry equal marks.
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1.  1A 

P.T.O.
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1 3 2
2 0 0
1 4 1

A

With the help of elementary transformation find 1
A

where 
1 3 2
2 0 0
1 4 1

A

/OR

 
8 6 2
6 7 4
2 4 3

A 



Find the characteristic values and the correspond-
ing characteristic vector of the Matrix

0
0

0

c b
A c a

b a
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0

0
0

c b
A c a

b a



1A 

Show that the matrix 
0

0
0

c b
A c a

b a
satisfies

Cayley- Hamilton theorem. Hence find 1A .
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2.  


3
3 2 2
2 4 7 7

x y z
x y z
x y z

P.T.O.
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Show that the following equations are inconsistent
(using matrix method):

3
3 2 2
2 4 7 7

x y z
x y z
x y z

  3 23 3 0x px qx r 

(G.P.)
3 3.p r q

If the roots of the equation 3 23 3 0x px qx r

are in G.P., then Prove that 
3 3.p r q

  3 15 126 0x x 


Solve the equation 3 15 126 0x x ,by Cardon's
Method.
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3.  I 
R

 xRy 
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y xx y  ,x y I R 


If I is the set of non -  zero integers and a relation R is

defined by xRy  iff y xx y , where ,x y I , then
whether the relation R is an equivalence relation?

 {1}S R R 
'* ' , ,*a b a b ab ab s

 ( , )*s 

If in set {1}S R , where R is the set of all real num-
bers, '* '  is an operation where , , ,*a b a b ab a b s,
then prove that ( , )*s is a group.

 

State and prove Cayley's Theorem.

4/Unit - 4

4.  

State and prove, fundamental theorem on homomor-
phism.

P.T.O.
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  ( , ) : 1, ,nG z z z C 

, 0,1,2,......, ( 1) ,n nG n n 

Pove that the group ( , ) : 1, ,nG z z z C is iso-

morphic to the group , 0,1,2,......, ( 1) ,n nG n n

  2a b 
ab 

Show that the set of numbers of the form 2a b ,
with a and b as rational numbers is a field.

5/Unit - 5

5.  
1 2x cos
x



1 2cosn
nx n
x 

1 2 sinn
nx i n
x

If 
1 2x cos
x , then prove that

1 2cosn
nx n
x

  and 
1 2 sinn
nx i n
x
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  tan ( ) ,i x iy 

(i) 2 2 2 2 1x y xcot

(ii) 2 2 2 2 1 0x y ycoth

If tan ( ) ,i x iy , prove that

(i) 2 2 2 2 1x y xcot

(ii) 2 2 2 2 1 0x y ycoth

 

1 3 5
2 2 2

1 1 1 1 11 1 1 ........
12 3 53 3 3

Prove that

1 3 5
2 2 2

1 1 1 1 11 1 1 ........
12 3 53 3 3
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