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MATH-H-CC-T-13 
 
 
 

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

 

a) Show that 𝑓(𝑧) =
𝑧‾

𝑧
 is not continuous at 𝑧 = 0. 

b) Let ℕ denote the set of natural numbers. Define 

𝑑(𝑚, 𝑛) = |
1

𝑚
−

1

𝑛
| , 𝑚, 𝑛 ∈ ℕ.  

                      Show that the metric space (ℕ, 𝑑) is not complete. 

c) State Heine Borel theorem. Give an example of a compact set. 
 

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

a) Prove that a function 𝑓(𝑧) = 𝑢(𝑥, 𝑦) + 𝑖𝑣(𝑥, 𝑦) tends to 𝑙 = 𝛼 + 𝑖𝛽 as 𝑧 = 𝑥 +

𝑖𝑦 tends to 𝑧0 = 𝑥0 + 𝑦0 if and only if 𝑢(𝑥, 𝑦) → 𝛼 and 𝑣(𝑥, 𝑦) → 𝛽 as (𝑥, 𝑦) →

(𝑥0, 𝑦0). 

b) Prove that union of two compact sets is also compact. 

∗∗∗∗∗ 

 

 

 

 

 

 



MATH-H-CC-T-14 

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

a) If 𝑋 is a Poisson 𝜇 variate & 𝑃(𝑋 = 0) = 𝑃(𝑋 = 1), then find the value of 𝜇 and find 

𝑃(𝑋 ≥ 1). 

b) State weak law of large numbers. 

c) Use Tchebycheff’s inequality to show that for a random variable having p.d.f  

            𝑓(𝑥) = {
1,    0 < 𝑥 < 1
0,    elsewhere

 

𝑃 {|𝑋 −
1

2
| ≤ 2;

1

√12
} ≥

3

4
. 

d) Let 𝑇1 and 𝑇2 be two unbiased estimators of the parameter 𝜃. Under what condition 𝑝𝑇1 +

𝑞𝑇2 will be an unbiased estimator of 𝜃. 

e) Show that the sample mean is an unbiased estimate of the population mean. 

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

a) Determine the value of 𝑐 such that 𝑓(𝑥) defined by  

            𝑓(𝑥) = {
𝑐𝑥(1 − 𝑥),    0 < 𝑥 < 1
0,                     elsewhere

    is a probability density function. Also find 𝑃(𝑋 >
1

3
). 

b) Find the maximum likelihood estimates of the parameters 𝑚 and σ in normal (𝑚, 𝜎) 

population for a sample size 𝑛. 
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