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118. A finite population has N units, labelled  1, 

 2,,    and the value of a study variable on 

unit  i is Yi (i = 1, 2,, N).  Let      
 
     

and    
 

 
   
 
      A sample of size n > 1 is 

drawn from the population with probability 

proportional to size with replacement, with 

selection probabilities p1, p2,, pN ; 0 < pi < 1, 

i = 1, 2, ,N and       
   .  Define 

  
 

 
         , where the sum extends over 

the units in the sample. Then, which of the 

following statements are true? 

 1.  T is an unbiased estimator of   . 

 2.  T is an unbiased estimator of Y. 

 3.  The variance of T is zero if Yi is 

 proportional to pi for all 

   i, i = 1, 2, , N. 

 4.  An unbiased estimator of the variance of T 

 is  
 

      
   

  

  
    

 

   . 

 

 

119. तैसे छनम् न चचत्र में व् यवठिस्थत ककया गया है, एक 
तgत्र में तीन घर्टक अgतववाठियर्टत हैं।  

 
 

 प्रत् येक घर्टक C1, C2, C3 का स् वतgत्रत: तथा 
सवाथासमानत:  gदर्टत आयुकार् हैं ठितनका  gर्टन 
चिघाताgकी है, माघ् य 1  के साथ। तो तgत्र का 
अछततीववता लर्न  S(t) ददया ताता है  

 1.  S(t) = e 
 3t

, for t > 0.  

 2.  S(t) = (1  e 
 t 

)
2
 e 

 t
 , for t > 0. 

 3.  S(t) = (1  e 
 2t

) e 
 t

 , for t > 0.  

 4.  S(t) = (1  (1  e 
 t

)
2
)e

 t
 , for t > 0. 

 

119. A system consists of 3 components arranged 

as in the figure below: 

 

 
 

 Each of the components C1, C2, C3 has 

independent and identically distributed 

lifetimes whose distribution is exponential 

with mean 1.  Then, the survival function, 

S(t), of the system is given by 

 1.  S(t) = e 
 3t

, for t > 0.  

 2.  S(t) = (1  e 
 t 

)
2
 e 

 t
 , for t > 0. 

 3.  S(t) = (1  e 
 2t

) e 
 t

 , for t > 0.  

 4.  S(t) = (1  (1  e 
 t

)
2
)e

 t
 , for t > 0. 

 

 

120. एक M/M/1 कताि पि ववचािें ठितसकी प् वास  
प्रककया आगमन गछत प्रछतघgर्टा 8 तथा सेवाकार् तो 
चिघाताgकत:  gदर्टत है, प्रछत ग्राहक 6 लमनर्ट की 
गछत के साथ। कताि में ग्राहक का प्र तीक्षण कार् 
का  

 1.  एक गॉमा  gर्टन है  p.d.f. 

       
            

  
         

                               

 के साथ।  

 2.  एक  gर्टन लर्न तो 
                           

                                
 से ददया 

 ताता है।  

 3.  माध् य 4 लमनर्ट है।  

 4.  माध् य 24 लमनर्ट है।  

 

120. Consider an M/M/1 queue with arrivals as a 

Poisson process at a rate of 8 per hour and a 

service time which is exponentially 

distributed at a rate of 6 minutes per 

customer. The waiting time of a customer in 

the queue 

 1.  has a gamma distribution with p.d.f.  

       
            

  
         

                               

  

 2.  has distribution function given by 

                           
                                 

  

 3.  has mean 4 minutes. 

 4.  has mean 24 minutes. 
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