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• The Exam has 5 problems, you have 2 hours to complete and submit them. 

 

1. Let 𝐴𝑛 ∈ ℝ𝑛×𝑛 be a matrix, such that 𝑎𝑖𝑗 = 0, if |𝑖 − 𝑗| ≥ 2 and 𝑎𝑖𝑖 = 1, 𝑎𝑖+1,𝑖 =

−1 and 𝑎𝑖,𝑖+1 = 1, Show that det(𝐴𝑛) satisfies Fibonacci relation, i.e. det(𝐴𝑛) =

det(𝐴𝑛−1) + det(𝐴𝑛−2)                                                     (10 points) 

 

2. Let ℎ: [0,1] → ℝ be a continuous function with the following properties: 

                a. ℎ is differentiable on open interval (0,1) 

                b. ℎ(0) = ℎ(1) = 0 

Prove that 𝑔(𝑥) = ℎ(𝑥) + 2ℎ′(𝑥) has atleast one zero on interval (0,1).     (10 points) 

 

3. Prove that for 𝑥, 𝑦 ∈ ℤ, the equation: 

𝑥3 + (𝑥 + 1)3 + (𝑥 + 2)3 + (𝑥 + 3)3 + (𝑥 + 4)3 + (𝑥 + 5)3 + (𝑥 + 6)3 = 𝑦4 + (𝑦 + 1)4 

Has no solutions.                                                  (10 points) 

 

4. An urn contains 𝑚 white and 𝑛 black balls. A ball is drawn at random and is put 

back into the urn along with 𝑘 additional balls of same colour as that of ball drawn. A 

ball is again drawn at random. Show that the probability of drawing a white ball now 

does not depend on 𝑘.                                            (10 points) 

 

5.  Evaluate ∫
𝑑𝑥

(1+(tan 𝑥)𝑛)
 

𝜋

2
0

 for any 𝑛 ∈ ℝ.                            (10 points) 



 

 

 


