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MATH-H-CC-T-08 

1. Answer any three questions:                                                                                                       3 × 2 = 6 

(a) Determine 𝑘 so that the set 𝑆 = {(𝑘, 1,1), (1, 𝑘, 1), (1,1, 𝑘)} is linearly dependent in ℝ3. 

(b) Examine if the set 𝑆 = {(𝑥, 𝑦, 𝑧) ∈ ℝ3: 𝑥 = 1} is a subspace of ℝ3. 

(c) Check whether (ℤ[√3], +,⋅) is a field or not where ℤ[√3] = {𝑎 + 𝑏√3: 𝑎, 𝑏 ∈ ℤ}. 

(d) Show that 
ℤ

2ℤ
≅

5ℤ

10ℤ
. 

(e) Let V be the space of all real polynomials 𝑝(𝑥)  of degree <3. If D be a linear mapping on V                       

         defined by 𝐷(𝑝(𝑥)) =
𝑑

𝑑𝑥
𝑝(𝑥), 𝑝(𝑥) ∈ 𝑉, find the matrix of D relative to the ordered basis        

        {1, 𝑥, 𝑥2}. 

 

2. Answer any one questions:                                                                                             1× 4 =4  

(a) Diagonalise the matrix 𝐴 = (
1 −3 3
3 −5 3
6 −6 4

). 

(b) Prove that the characteristic of an integral domain is either zero or a prime. 
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MATH-H-CC-T-09 

1. Answer any two questions: 2 × 3 = 6 

a)  Let 𝑓(𝑥, 𝑦) = {
𝑥𝑦   𝑤ℎ𝑒𝑛 │𝑦│ ≤  │𝑥│ 

− 𝑥𝑦   𝑤ℎ𝑒𝑛 │𝑥│ ≤  │𝑦│
                            

Show that 𝑓𝑥(0,1) = −1 𝑎𝑛𝑑 𝑓𝑦(1,0) = 1                            

b) Find the directional derivative of 𝜙(𝑥, 𝑦, 𝑧) = 𝑥3 + 𝑦3 + 𝑧3 at (1, −1,2) in the direction of 𝑖̂ +

2𝑗̂ + 𝑘̂. 

c) If 𝐵𝑖𝑗 = 𝐴𝑗𝑖  , where 𝐴𝑖𝑗 𝑖𝑠 𝑎 𝑐𝑜𝑣𝑎𝑟𝑖𝑎𝑛𝑡 𝑡𝑒𝑛𝑠𝑜𝑟 . 𝑆ℎ𝑜𝑤 𝑡ℎ𝑎𝑡 𝐵𝑖𝑗  𝑖𝑠 𝑎 𝑡𝑒𝑛𝑠𝑜𝑟 𝑜𝑓 𝑜𝑟𝑑𝑒𝑟 2. 

2. Answer any one question:                                                                                                           1 × 4 = 4 

a) If  𝐵𝑖𝑗   are components of a covariant tensor of second order and  𝐶𝑖 , 𝐷𝑗 are components of 

two contravariant vectors. Show that 𝐵𝑖𝑗𝐶𝑖𝐷𝑗    is an invariant. 

b) Show that the function  𝑓(𝑥, 𝑦) = {
𝑥𝑦(𝑥2−𝑦2)

𝑥2+𝑦2   , 𝑤ℎ𝑒𝑛 (𝑥, 𝑦) ≠ (0,0)

0             , 𝑤ℎ𝑒𝑛  (𝑥, 𝑦) = (0,0)
 

does not satisfy the condition of Schwarz's theorem but  𝑓𝑥𝑦(0,0) ≠ 𝑓𝑦𝑥(0,0). 
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