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Instructions: Attempt All Questions. 

SECTION A  

(5Qx4M=20Marks) 

S. No.  Marks CO 

Q 1 Let Ω = {1,2,3,4} be a sample space. Check whether the set ℱ =

{𝜙, Ω, {1}, {2,3,4}, {3,4}} is a sigma field. If not, then write down the smallest 

sigma field containing ℱ. 

4 CO1 

Q 2 The coefficients of the equation 𝑎𝑥2 +  𝑏𝑥 + 𝑐 = 0 are determined by 

throwing an ordinary die. What is the probability that the framed equation 

will have real roots? 

4 CO1 

Q 3 Suppose that a random variable 𝑋 has moment generating function 𝑀𝑋(𝑡) =

(
1

2
) 𝑒−5𝑡 + (

1

6
) 𝑒4𝑡 + (

1

8
) 𝑒5𝑡 + (

5

24
) 𝑒25𝑡. Evaluate the standard deviation of 𝑋. 

4 CO2 

Q 4 Suppose that 50 people live in a building. The parking lot has the capacity 

for 30 cars. If each person has a car with probability 1/2 (no one has more 

than one car), what is the probability that there won't be enough parking 

spaces for all the cars? 

4 CO3 

Q 5 The marks obtained by students in a batch are distributed with mean 120 and 

standard deviation 5 (variance 25). B grades are awarded to students with 

marks between 112 and 128. Using Chebyshev’s inequality, find a lower 

bound on the probability of a student getting B grade. 

4 CO4 

SECTION B  

(4Qx10M= 40 Marks) 

Q 6 Suppose that a random variable 𝑋 has a distribution function 

𝐹(𝑥) = {

𝑎 + 𝑏𝑒𝑥, 𝑖𝑓 𝑥 < 0

𝑥2

4𝜋2
 , 𝑖𝑓  0 ≤ 𝑥 < 2𝜋

𝑐 + 𝑑𝑒−𝑥, 𝑖𝑓 𝑥 ≥ 2𝜋

 
10 CO1 



Where 𝑎, 𝑏, 𝑐, and 𝑑 are constants. Find the values of 𝑎, 𝑏, 𝑐 and 𝑑. Derive the 

probability density/mass function of 𝑋. Also derive probability density / mass 

function of 𝑌 = cos (𝑋). 

Q 7 The length of similar components produced by a company are approximated 

by a normal distribution model with a mean of 5 cm and a standard deviation 

of 0.02 cm. If a component is chosen at random then compute the probability 

that the length of the component is a) between 4.98 and 5.02 cm. b) between 

4.96 and 5.04 cm. 

10 CO1 

Q 8 A company makes a certain device, and we are interested in its lifetime. The 

lifetime is exponentially distributed with a parameter 𝜆 = 2 years. Let 𝑋 be 

the lifetime of a randomly chosen device. Find the generalized pdf of 𝑋 and 

evaluate 𝑃(𝑋 ≥ 1), 𝑃(𝑋 > 2|𝑋 ≥ 1), 𝐸(𝑋), and 𝑉𝑎𝑟(𝑋). 

10 CO2 

Q 9 For each of the following random variables, Evaluate 𝑃(𝑋 > 5), and 𝑃(2 <

𝑋 ≤ 6). (𝑖) 𝑋 ∼  𝐺𝑒𝑜𝑚𝑒𝑡𝑟𝑖𝑐 (
1

5
) , (𝑓𝑋(𝑥) = 𝑝(1 − 𝑝)𝑘−1𝐼{1,2,… } )  (𝑖𝑖) 𝑋 ∼

 𝐵𝑖𝑛𝑜𝑚𝑖𝑎𝑙 (
10,1

3
) , (𝑖𝑖𝑖) 𝑋 ∼  𝐻𝑦𝑝𝑒𝑟𝑔𝑒𝑜𝑚𝑒𝑡𝑟𝑖𝑐 (10,10,12), (𝑓𝑋(𝑥) =

(
𝑀
𝑥

)(
𝑁−𝑀
𝑛−𝑥

)

(
𝑁
𝑛

)
𝐼{max{0,𝑛+𝑀−𝑁},…,min{𝑛,𝑀}}) (𝑖𝑣) 𝑋 ∼  𝑃𝑜𝑖𝑠𝑠𝑜𝑛 (5). 

OR 

In each of 25 state elections, party A has a 20% chance of winning. Use the 

binomial and normal approximation to binomial to calculate the probability 

that party A will (a) win exactly 23 states. (b) win 4 or fewer states. (c) win 

exactly 10 states. (d) win 10 or fewer states. 

10 CO2 

SECTION-C 

(2Qx20M=40 Marks) 

Q 10 Suppose 50% of the population approves of the job the governor is doing, and 

that 20 individuals are drawn at random from the population. Using both the 

binomial distribution and the normal approximation to the binomial calculate 

the probability that (a) exactly 7 people will support the governor. (b) 7 or 

fewer people will support the governor. (c) exactly 11 will support the 

governor. (d) 11 or fewer will support the governor. 

20 CO3 

Q 11 Random variables 𝑋 and 𝑌 have joint continuous distribution with p.d.f. 

𝑓(𝑥, 𝑦) = 𝑐(𝑥 + 3𝑦)𝑒−𝑥−2𝑦, 𝑖𝑓 𝑥, 𝑦 ≥ 0 𝑎𝑛𝑑 = 0 𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒.  

(a) Find the value of 𝑐. (b) Compute 𝐸[𝑋] and 𝐸[𝑌]. (c) Formulate 

𝐸[𝑋|𝑌 = 𝑦]. 

OR 

Random variables 𝑋 and 𝑌 have joint continuous distribution with p.d.f. 

𝑓(𝑥, 𝑦) = 𝑐𝑥 + 1, 𝑖𝑓 𝑥, 𝑦 ≥ 0, 𝑥 + 𝑦 < 1;  𝑎𝑛𝑑 = 0 𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒.  

(a) Find the value of 𝑐. (b) Compute 𝐸[𝑋] and 𝐸[𝑌] and 𝑃(𝑌 < 2𝑋2). 

20 CO4 

 




