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1A. 

 

Find correlation coefficient between 𝑋 and 𝑌, if (𝑋, 𝑌) is a 2 dimensional    random 

variable with 𝑓(𝑥, 𝑦) = {
𝑥 + 𝑦; 0 < 𝑥 < 1,   0 < 𝑦 < 1

0; 𝑂𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
. 

 

4 

1B. 

Solve 32
∂u

∂t
=

∂2u

∂x2
 ,0 < x < 1, t > 0. Given u(x, 0) = u(0, t) = 0 and           

 u(1, t) = t. Take h =
1

4
 , λ =

1

6
 and compute u for four time steps. 

3 

1C. 

A bag contains 40 tickets numbered 1,2, … ,40 of which four are drawn at random 

and arranged in ascending order (𝑡1 < 𝑡2 < 𝑡3 < 𝑡4). Find the probability of 𝑡3 

being 25. 

3 

2A. 

Solve by simplex method; 

Max 𝑧 = 2𝑥1 + 4𝑥2 + 3𝑥3 

Subject to 3𝑥1 + 4𝑥2 + 2𝑥3 ≤ 60 

                 2𝑥1 + 𝑥2 + 2𝑥3 ≤ 40 

                  𝑥1 + 3𝑥2 + 2𝑥3 ≤ 80 

                  𝑥1, 𝑥2, 𝑥3 ≥ 0. 

 

 

4 

2B. 

If 𝑋1, 𝑋2and 𝑋3 are uncorrelated random variables with 𝜎 = 5, 12 and 9 respectively. 

Find correlation coefficient between 𝑈 = 𝑋1 + 𝑋2 and 𝑉 = 𝑋2 + 𝑋3. 
3 

2C. 

Solve 
∂2u

∂x2
+

∂2u

∂y2
= −81xy, over the region 0 < x < 1, 0 < y < 1 with h = 1

3⁄  

Given u(x, 1) = u(1, y) = 100 and u(0, y) = u(x, 0) = 0. 

 

3 

Instructions to Candidates: 

 Answer ALL the questions. Missing data may be suitably assumed. 
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3A. 

Suppose 𝑋 is a one dimensional random variable with p.d.f. given by 

𝑓(𝑥) = {
𝑥; 0 < 𝑥 < 1

2 − 𝑥; 1 < 𝑥 < 2
0; 𝑥 > 2

.    

 Find (i) expression for cumulative distribution function                                         

         (ii) 𝑃𝑟(0.8 < 𝑥 < 1.8)             (iii) mean. 

4 

3B. Solve by finite difference method 𝑦′′ + 𝑥𝑦 = 1, ℎ = 0.5, 𝑦(0) = 0 & 𝑦′(1) = 1. 3 

3C. Find mean and variance of Exponential distribution. 3 

4A. 
In a normal distribution 7% of the items are below 35 and 89% of the items are 

below 63. Find the mean and standard deviation of the distribution. 
4 

4B. 

Solve by Graphical method; 

Max 𝑧 = 10𝑥1 + 15𝑥2 

Subject to 2𝑥1 + 𝑥2 ≤ 26 

                 2𝑥1 + 4𝑥2 ≤ 56 

                  −𝑥1 + 𝑥2 ≤ 5 

                   𝑥1, 𝑥2 ≥ 0. 

3 

4C. 

Solve 
∂2u

∂t2
=

∂2u

∂x2
 ,0 < x < 1, t > 0. Choosing h=0.25, and given that 

u(x, 0) = 100(x − x2), u(0, t) = u(1, t) = 0 and 
∂u

∂t
(x, 0) = 0, compute u for 4 

time steps. 

3 

5A. 
A 2-dimensional random variable (𝑋, 𝑌) has joint p.d.f. 6𝑒−2𝑥−3𝑦 , 𝑥, 𝑦 ≥ 0. Find 

(i)   Pr(1 < 𝑥 < 2, 2 < 𝑦 < 3) and (ii) Check whether they are independent? 
4 

5B. 

An office has 4 secretaries handling 20%, 60%, 15% and 5% of the files of 

government report respectively. The probability that they misfile such reports are 

0.05, 0.1, 0.1, 0.05 respectively. Find the probability that a misfiled report can be 

blamed on the first secretary. 

3 

5C. 

In a factory producing machines there is a small chance of 1 500⁄  for any machine 

to be defective. The machines are supplied in packets of 10. Calculate approximate 

number of packets containing (i) no defective (ii) 1 defective (iii) 2 defective 

machines in a lot of 20,000 such packets. 

3 

 


