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 1. Answer any five questions: 2×5=10 

   (a) Use De Moivre’s theorem to prove that   tan4θ = ସ୲ୟ୬஘ିସ ୲ୟ୬య ஘ଵି଺ ୲ୟ୬మ ஘ା୲ୟ୬ర ஘. 

   (b) State Division algorithm. Use it to find the remainder when – 326 is divided by 5. 1+1=2 

   (c) If ܵ = ܽ + ܾ + ܿ, prove that  
௦௔ି௕ + ௦௦ି௕ + ௦௦ି௖ > 9 2ൗ . 

   (d) Find all the equivalence relations on the set ܵ = {ܽ, ܾ, ܿ}. 
   (e) For what values of ݇, the following system of equations has a non-trivial solution?  

ݔ        + ݕ2 + ݖ3 = ,ݔ݇ ݔ2 + ݕ + ݖ3 = ,ݕ݇ ݔ2 + ݕ3 + ݖ =  ݖ݇

   (f) When a transformation ܶ: ܴ௠ → ܴ௡ is said to be a linear transformation? Is the following 
transformation linear? 

      ܶ: ܴଶ → ܴ defined by 

,ݔ)ܶ        (ݕ = ݔ| − ,ݔ for all ,|ݕ ݕ ∈ ܴ. 

   (g) If an equation ݂(ݔ) = 0 with real coefficients consists of only even powers of ݔ with all 
positive signs, show with proper reason that the equation cannot have a real root. 

   (h) Let ܣ = ൭1 2 30 −2 50 0 2൱. Find the eigenvalues of the matrix ܣହ −  .ଷܫ

 2. Answer any four questions: 5×4=20 

   (a) Define rank of a matrix. Find the row reduced echelon form of the matrix 

       ቌ1211			
−1237 		 21−1−4				

0501				
4231ቍ and find its rank. 1+3+1=5 

   (b)  (i) If ܽݔ ≡ ݔ and ܽ is prime to ݊, then show that (݊	݀݋݉)ݕܽ ≡  .(݊	݀݋݉)ݕ
    (ii) Obtain the equation whose roots are the roots of the equation ݔସ − ଶݔ8 + ݔ8 + 6 = 0, 

each diminished by 2. 1+4=5 

   (c) If ܽ, ܾ, ܿ be positive real numbers such that the sum of any two is greater than the third, then 
prove that ܾܽܿ ≥ (ܽ + ܾ − ܿ)(ܾ + ܿ − ܽ)(ܿ + ܽ − ܾ). Derive when equality occurs. 4+1=5 
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   (d) State the second principle of mathematical induction and using this principle, prove that ൫3 + √5൯௡ + ൫3 − √5൯௡ is divisible by 2௡, for all ݊ ∈ ܰ (N be set of natural numbers). 5 

   (e) Show that the eigenvalues of a real symmetric matrix are all real. 5 

   (f)  (i) Show that ܣ = ,ଵݔ)} ,ଶݔ ,ଷݔ (௡ݔ… ∈ 	ܴ௡: ଵݔ + ଶݔ + ⋯+ ௡ݔ = 0} is a subspace of ܴ௡. 
Find the dimension of the subspace ܣ of ܴ௡. 

    (ii) Is the union of two subspaces of ܴ௡, a subspace of ܴ௡? Justify your answer. 3+2=5 

 3. Answer any one question: 10×1=10 

   (a)  (i) Show that the transformation ܶ: ܴଷ → ܴଶ defined by ܶ(ݔ, ,ݕ (ݖ = ,ݖ) ݔ +  .is linear (ݕ

    (ii) Let ݂: ܣ → ܤ:݃ and ܤ → :݂∘݃ be two mappings such that ܥ ܣ →  is injective. Is it ܥ
necessary that ݃ is injective? Justify your answer. 

    (iii) Solve the cubic equation ݔଷ − ݔ9 + 28 = 0 by Cardon’s method. 3+2+5=10 

   (b)  (i) Prove that any partition of a non-empty set S induces an equivalence relation on S. 

    (ii) Prove or disprove: 

      “Composition of two linear transformation from ܴ௠ → ܴ௡ is linear transformation.” 

    (iii) A linear mapping ܶ:ଷ → ଷ is defined by ܶ(ݔଵ, ,ଶݔ (ଷݔ = ଵݔ2) + ଶݔ − ,ଷݔ ଶݔ + ଵݔ	,ଷݔ4 − ଶݔ + ,ଵݔ)(ଷݔ3 ,ଶݔ (ଷݔ ∈ ܴଷ. Obtain the matrix of T relative to the ordered base  
(0, 1, 1), (1, 0, 1), (1, 1, 0) of ଷ. 3+2+5=10 

__________ 


