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BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

June, 2023 
MTE-11 : PROBABILITY AND STATISTICS 

Time : 2 Hours     Maximum Marks : 50 

Note : (i) Question No. 7 is compulsory. 

 (ii) Attempt any four questions from 

Question Nos. 1 to 6. 

 (iii) Symbols have their usual meanings. 

 (iv) Use of calculator is not allowed.  

1. (a) The life of the bulbs produced by two 

companies A and B are given below : 

Length of 

Life (in 

hundred 

hours) 

Company A 

(No. of 

bulbs) 

Company B 

(No. of 

bulbs) 

5—7 3 3 

7—9 8 15 

9—11 25 20 

11—13 10 10 

13—15 4 2 

Total 50 50 
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Which company’s bulbs have more average 

life from the point of view of length of  

life ?   5 

(b) An urn contains 2 red, 3 black and 5 white 

balls. If 3 balls are drawn at random 

without replacement, find the probabilities 

that :  2 

(i) all 3 balls are black. 

(ii) two balls are red and one ball is black. 

(c) If random variable X has binomial 

distribution with mean 4 and variance 1, 

find P [X 1] . 3 

2. (a) If a random variable X has mean 4 and 

variance 9 and another independent 

random variable Y has mean – 2 and 

variance 5, then find : 4 

(i) E (2X Y 5)    

(ii) Var (2X Y 5)    

(b) If a random variable has the following 

density function : 
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then find : 

(i) mean ( )  and variance 2( )  of X, 

(ii) P[| X | 1]     

(iii) Use Chebyshev’s inequality to obtain 

an upper bound of P[| X | 1]    and 

compare with the result obtained in 

part (ii) (given 3 0.0498e  ). 6 

3. (a) Let 1 2X , X , ..... Xn  be a random sample from 

a Poisson distribution with parameter  . 

Find an estimator of   using : 6 

(i) the method of moments 

(ii) the method of maximum likelihood. 

(b) If the variance of a Poisson distribution is 

6, find the probability P(X 2) . 2 

(c) State the conditions under which binomial 

distribution tends to Poisson distribution. 2 

4. (a) A preparation of insulin was being studied 

to determine its effect on reducing the 

blood-sugar level in rats. Five rats were 

injected with different dosages. Reductions 
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in their blood-sugar levels are given in the 

following table : 6 

Dosage  

(x) 

Reduction in 

blood sugar (y) 

20 30 

25 25 

25 40 

30 35 

40 50 

(i) Identify the dependent and 

independent variables. 

(ii) Find the regression line of y on x. 

(b) The probability that a candidate will pass 

an examination is 0.70. Find the 

probability that she will pass the 

examination at the third attempt. 2 

(c) If 3 books are selected at random from a 

shelf containing 5 novels, 3 books of poems 

and a dictionary, what is the probability 

that 2 novels and 1 book of poems are 

selected ? 2 
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5. (a) If the marks of students in a subject are 

normally distributed with mean 79 and 

variance 25, then find how many students 

in a class of 200 receive marks : 4 

(i) between 75 and 82 ? 

(ii) more than 82 ? 

[Given (0.6) 0.7257, (0.8) 0.7881    ] 

(b) Suppose X is a gamma random variable 

with parameters   and  . If E (X) 2  and 

Var (X) 4 , then find   and  . 2 

(c) For the following joint probability 

distribution of (X, Y)  : 4 

         Y 

X 
1 2 3 

1 1/20 1/10 1/10 

2 1/20 1/10 1/10 

3 1/10 1/10 1/20 

4 1/10 1/10 1/20 

(i) Find marginal distribution of X. 

(ii) Find P[Y 2 | X 4]  .  

(iii) Examine whether two events X = 4 

and Y = 2 are independent. 
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6. (a) Let 1X  be a random sample of size 1 from a 

population with p.d.f. : 6 

 
1

( , ) exp ; 0, 0
x

f x x
 

      
  

.  

Obtain best critical region of size   for 

testing 0 0H :     against 1 1 0H :      . 

(b) The probability of hitting a target in any 

attempt is 0.6. Find the probability that it 

would be hit on the third attempt ? 4 

7. Which of the following statements are true or 

false ? Give a short proof or a counter example 

in support of your answer : 5×2=10 

(i) For two independent events A and B, if 

P(A) = 0.2 and P(B) = 0.4, then 

P(A B) 0.6  . 

(ii) Frequency density of a class for any 

distribution is the ratio of total frequency 

to class width. 
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(iii) If correlation coefficient between X and Y 

is 0.62, then correlation coefficient between 

5 6X  and 7 3Y  will be 0.62. 

(iv) The sufficient conditions for an estimator 

(T )n  to be a consistent estimator of   are 

E(T )n    as n   and Var (T )n    and 

n  . 

(v) The mean deviation is least when 

deviations are taken about the mean. 
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A B

5—7 3 3 

7—9 8 15 

9—11 25 20 

11—13 10 10 

13—15 4 2 

50 50 

]

(i)

(ii)

X

] P [X 1]



 [ 10 ] MTE-11 

   

X

Y

(i) E (2X Y 5)    

(ii) Var (2X Y 5)    

22 ; 0
( )

0; 0

xe x
f x

x

 
 


 

(i) X ( ) 2( )

(ii) P[| X | 1]  

(iii)

P[| X | 1]  

(ii)

3 0.0498e 
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1 2X , X , .....Xn 



(i)

(ii)

]

P(X 2)

]
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(x) (y)

20 30 

25 25 

25 40 

30 35 

40 50 

(i)

(ii) x y

] ]

]

2 

]
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(i)

(ii)

[ (0.6) 0.7257, (0.8) 0.7881    ]

X  

E(X) 2

Var (X) 4  

(X, Y)

4 

         Y 

X 
1 2 3 

1 1/20 1/10 1/10 

2 1/20 1/10 1/10 

3 1/10 1/10 1/20 

4 1/10 1/10 1/20 

(i) X 

(ii) P[Y 2 | X 4] 
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(iii) X 4

Y 2

1
( , ) exp ; 0, 0

x
f x x

 
      

  
 p.d.f.

X 0 1H :   

1 1 0H :      

×

(i) A B ]

P(A) 0.2 P(B) 0.4 ]

P(A B) 0.6 
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(ii)

(iii) X Y

5 6X 7 3Y

(iv) (T )n ( )

E (T )n   n 

Var (T )n   n 

(v)

MTE–11   


