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Group-A 

Answer question no 1. and any two from the rest. 

1. a) Find the values of      
 

  .        2 

b) State Fundamental theorem of Classical Algebra.      1 

c) Prove that orthogonal matrices are non-singular .      2  

2. a) Show that the matrix   [
   
   
   

] satisfies the equation           , 

where I is the 3X3 unit matrix; hence, obtain    . 

b)  Prove that  |
       

       
       

|             .       5+5 

3. a) Solve                    , given that the roots are in G.P. 

b) If ⍺, 𝛽, 𝛾 be the roots of         , find the equation whose roots are 

    𝛽  𝛽  𝛾  𝛾    .         5+5 

4. a) Show that the equation    (     
    

    
)    represents a rectangular hyperbola  

        .  

b) Solve the following system of equations (using Cramer’s Rule): 

        
       
        

 

            5+5 

5. a) Find the rank of the matrix A by reducing to Normal form where 

  [

    
    
    
    

] 

b) If  
 

 
      

 

 
 , then show that    

 

     .       6+4 

Group-B 

Answer question no 6. and any two from the rest. 

6. a) If                 then show that        .      1 

b) Do the vectors{(1,1,2),(3,5,2),(1,0,0)} form a linearly independent subset of   ? Justify.     2 

c)  If             prove that G is an abelian group.     2 



7. a) If R be a relation in the set of integers   defined by 

                                          , 

then prove that R is an equivalence relation.  

b) Show that the mapping       defined by                 is a bijective mapping.   

 5+5 

8. a) prove that identity element of a group(G,*) is unique. 

b)Show that the set S={1,i,-1,-i} forms an Abelian group under multiplication of complex numbers. 

These elements are the fouth roots of the unity. 4+6 

9. a) If R is a ring, then for all         show that 

i)           

ii)                      

b) Prove that the set T of all real numbers of the form    √            are rational numbers, 

forms a field under the operatiobns of addition (+) and multiplication (.) of real numbers. 

 4+6 

10.  a) Show that the vectors{(2,1,0),(1,1,0),(4,2,0)} form a basis of  ³. 

b) Show that                          is positive definite.                                    5+5 
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