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Q.1 If the random variables X and Y have the joint density 

𝑓(𝑥, 𝑦)  = ቊ
଺

଻
𝑥      𝑓𝑜𝑟 1 ≤ 𝑥 + 𝑦 ≤ 2 , 𝑥 ≥ 0 , 𝑦 ≥ 0

0                                                 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
    

 
i) What is the joint density of U=2X+3Y and V=4X+Y ? 
ii) What is the density of  

௑

௒
  ? 
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Q.2 Define the Chi-Square distribution. If 𝑋ଵ and 𝑋ଶ are two independent Chi-Square variates 

with 𝑛ଵ and 𝑛ଶ d.f respectively, then 
௑భ

௑మ
  is a 𝛽ଶ ቀ

௡భ

ଶ
,

௡మ

ଶ
ቁ i.e Beta distribution of second 

kind. 
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Q.3(a) Let Z1and Z2be two independent N(0,1). Define X=Z1and Y= ρZ1+ඥ1-ρ2Z2 , ρ∈(-1,1). Find 

the joint p.d.f of X and Y. 

[5] C03 III 

Q.3(b) State p.d.f of bivariate normal distribution. Let X and Y have joint p.d.f of the form f(x,y) 

= 𝑘 𝑒𝑥𝑝 ቀ
ିଵ

ଶ
{𝑎ଵଵ(𝑥 − 𝑏ଵ)ଶ + 2𝑎ଵଶ(𝑥 − 𝑏ଵ)(𝑦 − 𝑏ଶ) + 𝑎ଶଶ(𝑦 − 𝑏ଶ)ଶ}ቁ ; ∞ < (𝑥, 𝑦) < ∞ .  Find k 

and the correlation coefficient between X and Y. 
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Q.4 State the conditional expectation of random variable X given Y=y in both discrete and 

continuous cases.  
Two random variables X and Y have the following joint probability density function: 

𝑓(𝑥, 𝑦)  =  ቄ
𝑘(4 − 𝑥 − 𝑦) ;  0 ≤ 𝑥 ≤  2 ;  0 ≤ 𝑦 ≤  2

0                                            𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
    

Find (i) the constant k, (ii) the marginal density functions of X and Y, (iii) conditional 
density functions , (iv) Var(x), Var(Y) and Cov(X,Y) . 
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Q.5 State and prove Chebyshev’s inequality.  

Let a discrete variate X takes values -1, 0 and 1 with probabilities 1/8 , 6/8 and 1/8. 
Evaluate P{|X - 𝜇௫ | ≥ 2𝜎௫ } and compare this result with that obtained on using 
Chebyshev’s inequality. 
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