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SLR-DK-207 
 

Seat  
No. 

 
Set P 

 

B.Sc. (Semester - VI) (New) (CBCS) Examination Oct/Nov-2019  
Statistics (Special Paper – XIV) 

PROBABILITY THEORY 
 

Day & Date: Wednesday, 09-10-2019 Max. Marks: 70 
Time: 08:00 AM To 10:30 AM  
 

Instructions: 1) All questions are compulsory. 
                       2) Figures to the right indicate full marks. 
                       3) Use scientific calculators and statistical table is allowed.   
   

Q.1  Fill in the blanks by choosing correct alternatives given below. 14 
 1) Convergence in probability of a sample mean to population mean is known 

as _____. 
 

 a) CLT b) WLLN  
 c) both (a) and (b) d) Neither(a) nor (b)  
      

 2) A state 2 of a Markov chain is called recurrent if _____.  
 a) it leads to every state of a MC  
 b) it communicates with every state it leads to  
 c) it does not communicate with at least one state it leads to  
 d) none of these  
      

 3) In M/M/1 ∶ ∞/ FIFO model, expected waiting time of customers in queue  
is _____. 

 

 a) 1

(𝜇−𝜆)
−

1

𝜇
  b) 1 −  

𝜆

𝜇
   

 c)  1 − 𝜌 𝜌(𝑛−1)  d)  1 − 𝜌 𝜌𝑛    
      

 4) For a random sample of size 2 from U(0,1) distribution, CDF of first order 
statistic is _____. 

 

 a) 𝑦2   b) 2𝑦(1 − 𝑦)   

 c)  (1 − 𝑦)2     d) none of these  
      

 5) Events occur according to Poisson process with rate 𝜆 =  2  per hour. Then the 
expected number of events between 10 AM and 1 PM will be _____. 

 a) 2 b) 6  
 c) 9 d) None of these  
      

 6) If Y5 is the fifth order statistic of a random sample 𝑋1 ,𝑋2, . . .𝑋10  ;  0 < 𝑋𝑖 < 5 
then range of 𝑌5 is _____. 

 

 a) 0 <  𝑦5 <  1   b) 0 <  𝑦5 <  10    
 c) −10 <  𝑦5 <  10  d) 0 <  𝑦5 <  5   
      

 7) The most famous example of convergence in distribution to standard 
normal distribution is _____. 

 

 a) WLLN b) CLT  
 c) convergence in probability d) none of these  
      

 8) If state 3 is transient state then _____.  
 a) 𝑃33  =  1  b) 𝑃33

 𝑛  <  1    

 c) 𝑃33
 𝑛  = 0   d) 𝑃33

 𝑛 = 1   
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 9) If the customer leaves the queue when he finds that the queue is too long 
then it is called _____. 

 

 a) balking b) reneging  
 c) jockeying d) none of these  
      

 10) In queuing system steady state condition will be achieved if traffic intensity 
is _____. 

 

 a) Iess than 1 b) greater than 1  
 c) 0 d) 1  
      

 11) In M/M/1 ∶ ∞/ FIFO model, distribution of inter arrival time is _____.  
 a) Poisson b) exponential  
 c) Laplace d) geometric  
      

 12) If {X(t)} is a Poisson process with parameter 𝜆, then V[ X(t) ]= _____.  

 a) 𝜆  b) 𝜆𝑡   
 c) 𝜆 +  𝑡  d) 𝜆2   
      

 13) In usual notations CDF of first order statistic is given by _____.  
 a)  1 − 𝐹 𝑦  𝑛   b) 𝑛 1 − 𝐹 𝑦  𝑛−1 𝑓(𝑦)    

 c) 𝑛  𝐹 𝑦  𝑛−1 𝑓(𝑦)   d) none of these  
      

 14) If 𝑝 =  
0 1
1 0

  then three step TPM would be _____.  

 a)  
0 1
0 1

   b)  
0 1
1 0

    

 c)  
0.5 0.5

0.25 0.75
   d)  

0 1
0.25 0.75

    

      

Q.2 A) Attempt any four of the following questions. 08 
  1) Define rth order statistic.  
  2) Define convergence in probability.  
  3) Define convergence in distribution.  
  4) What do you mean by queue discipline?  
  5) In usual notations write the pdf of first order statistic.  
     

 B) Attempt any two of the following questions. 06 
  1) State any three assumptions of M/M/1 ∶ ∞/ FIFO model of queuing 

theory. 

 

  2) State the assumptions of birth-death process.  
  3) If {𝑋𝑛 } is a sequence of iid 𝑁  0 ,

1

𝑛
   r.vs. show that 𝑋𝑛

𝑃
 0 as 𝑛  ∞.  

     

Q.3 A) Attempt any two of the following questions. 08 
  1) State and prove WLLN for a sequence of iid r.vs.  
  2) 

Let {𝑋𝑛 } be a sequence of r.vs. 𝐹𝑋𝑛 =  1 −  1 −
1

𝑛
 
𝑛  𝑥

𝑥 > 0

0                   0.𝑊.

  

Show that  𝑋𝑛
𝐿𝑎𝑤
   𝑋 an 𝑛  ∞, where X is exp(1) r.v. 

 

  3) State the assumptions made in queuing system on number of arrivals 
and departures. 

 

     

 B) Attempt any one of the following questions. 06 
  1) Find the distribution of Yr when a random sample of size n is taken from 

exp( 𝜃 ) distribution. Further show that 𝑈 = 𝑌𝑟 and 𝑉 = 𝑌𝑠 −  𝑌𝑟 (𝑟 < 𝑠 ) 
are independently distributed. 

 

  2) Let {𝑋𝑛 } be a sequence of iid 𝑥(10)
2  r.vs.   

   i) Test whether WLLN holds good for this sequence.  
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   ii) Discuss the convergence of 𝑋 =
1

𝑛
∑𝑋𝑖   in quadratic mean.  

     

Q.4 A) Attempt any two of the following questions. 10 
  1) State CLT for a sequence of iid r.vs. Let {𝑋𝑛 } be a sequence of iid 

Poisson(1) r.vs. Using CLT prove that ∑𝑒−𝑛
𝑛𝑘

𝑘  !
 

1

2
 

 

  2) Let { 𝑋𝑛 } be a markov chain having three states {0 , 1 , 2} with initial 

distribution given by 𝑃 𝑋𝑜 = 𝑖 =
1

3
 for 𝑖 = 0,1,2. Suppose the one step 

TPM of this markov chain is  

𝑃 =  
0.75 0.25 0
0.25 0.5 0.25

0 0.75 0.25
  . Find the joint distribution of (𝑋0,𝑋1). 

 

  3) Cars arrive at toll plaza window according to poisson distribution with 
mean 10 per hour. Service time per customer is exponentially 
distributed with mean 5 minutes. The space in the shade of toll plaza 
including serviced car can accommodate a maximum of 3 cars. Other 
cars have to wait outside the shade. 

 

   i) What is the probability that an arriving car can drive directly into 
the shade? 

 

   ii) What is the probability that an arriving car will have to wait outside 
the shade? 

 

     

 B) Attempt any one of the following questions. 04 
  1) In usual notations derive the pdf of rth order statistic, when a random 

sample of size n is drawn from a population with pdf fx (x) and 
CDF 𝐹𝑥(𝑥) 

 

  2) Define   
   i) Markov chain  
   ii) Absorbing state  
   iii) Transient state  
   iv) Recurrent state  
     

Q.5 Attempt any two of the following questions. 14 
 a) If {𝑋𝑛 is a sequence of 𝐵  𝑛 ,

𝜆

𝑛
  r.vs. ; 𝑛 > 𝜆 > 0. Show that 𝑋𝑛 converges 

in distribution to 𝑝(𝜆) as 𝑛  ∞. 

 

 b) Describe in brief Poisson process. In usual notations obtain distribution of 
Pn(t) 

 

 
 

c) If 𝑋𝑛
𝑃
 𝑋 and 𝑌𝑛

𝑃
 𝑌 as 𝑛  ∞ then show that 𝑋𝑛 +  𝑌𝑛

𝑃
 𝑋 +  𝑌 as 𝑛  ∞. 

Also show that  𝑋𝑛 − 𝑌𝑛
𝑃
 𝑋 − 𝑌 as 𝑛  ∞ 

 


	DK_SLR-DK-207.PDF

