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Term-End Examination
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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 marks obtained by 45 students in
statistics are as given below : 5

92 53 65 63 61 47 58 60 64 55 57 82 42 39
51 65 55 33 50 52 53 45 45 25 36 59 63 65
30 45 35 49 15 54 48 64 75 20 42 40 41 55
52 46 35
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(i) Construct a frequency table with

8 classes.

(ii) Draw ‘more than’ and ‘less than’ ogive.

(iii) Estimate the number of students who

got the marks :

(I) more than 80

(II)   less than 60

(b) Let p be the probability that a coin will

show head in a single toss in order to test

0
1

H :
2

p  against 1
3

H :
4

p  . The coin is

tossed 5 times and H0 is rejected if more

than 3 heads are obtained. Find the

probability of type I error and power of the

test. 5

2. (a) There are 3 sections A, B and C of a class

having 48, 40 and 52 students,

respectively. If the mean intelligent

quotients (IQs) per student for the sections
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are 130, 125 and 100, and the standard

deviations of IQ are 3, 4 and

5 respectively : 3

(i) Find the composite mean of IQ for the

class.

(ii) Obtain the coefficient of variations for

each of the sections, and show which

section has the greatest variability.

(b) There are two salespersons Rahul (R) and

Preeti (P) in a company. The probability

that Rahul will be absent on any given day

is 0.05 and that Preeti will be absent on

any given day is 0.10. Find the probability

that on a given day : 3

(i) Both Rahul and Preeti would be

present,

(ii) At least one of them would be absent.

(iii) Only one of them will be absent.
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(c) Let 1 2X , X , ..... , Xn be a random sample of

size n from a distribution with p.d.f. :

1, 0 1, 0
(X; )

0 , elsewhere

x x
f

    
  


Obtain a maximum likelihood estimator

of  . 4

3. (a) The probability that a student entering in

a college will graduate is 0.4. Find the

probability that out of 5 students at least

one will graduate. 2

(b) Let a random variable X follows

exponential distribution with p.d.f. : 4

( /3) ; 0
( )

0 ; 0

xk e x
f x

x

 
 



(i) Find k.

(ii) Compute the mean and variance of X.
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(c) The equations of two regression lines

obtained in a correlation analysis are as

follows : 4

3 X 12 Y 19  , 3 Y 9 X 46 

Find :

(i) The correlation coefficient between X
and Y

(ii) Mean value of X and Y

(iii) Variance of X, if variance of Y is 4

4. (a) Let (X, Y) has the joint probability density
function : 5

X,Y
(1 ); 0 , 1

( , )
0 ; otherwise

c xy y x y
f x y

  
 


Find c, and show that X and Y are

independent. Also, find 1 1
P X Y

2 2
     

.

(b) If X is a random variable with mean 0 and
variance 1, then find an upper bound for
P[| X | ]    . 2

[ 6 ] MTE-11

(c) For a given distribution with probability

function 1
( )

2x
f x  , 1, 2, 3, ........x  , show

that 1
P(| X 2 | 2)

2
   using Chebyshev’s

inequality. Hence, find the actual
probability. 3

5. (a) A random number generator produces 40
U(0, 1) random numbers, which are
arranged in the following table : 4

Random No. Frequency

0.0—0.2 8

0.2—0.4 9

0.4—0.6 6

0.6—0.8 9

0.8—1.0 8

Apply Chi-square test that random
numbers come from uniform distribution
U(0, 1) at 5% level of significance.
[You may like to use the values

2
(4) 9.48  , 2

(5) 11.07  , and 2
(6) 13.82  ].



[ 7 ] MTE-11

P. T. O.

(b) For a distribution, the mean is 10, variance

is 16, 1 1b  and 2 4b  . Obtain the first four

moments about the origin. Comment on

the skewness and kurtosis of the

distribution. 4

(c) Let 1X and 2X be a random sample of size

2 and 2 21
S (X X)in
   . If 2 2

1 2S C(X X )  ,

then find the value of C. 2

6. (a) The joint p.m.f. ( , )f x y of two random

variables X and Y is given in the following

table : 4

Y

X
0 1 2 3

0 1/27 3/27 3/27 1/27

1 3/27 6/27 3/27 0

2 3/27 3/27 0 0

3 1/27 0 0 0
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Obtain the following :

(i) P [X 2]

(ii) P [Y 1]

(iii) P(X 2/Y 1) 

(iv) Are the variables X and Y independent ?

Justify.

(v) Calculate P [X Y 2]  .

(b) Find the moment generating function of

Poisson distribution with parameter  . 2

(c) The lifetime of certain kind of battery has

a mean life of 400 hours and standard

deviation as 50 hours. Assuming the

distribution of lifetime to be normal, find :

4

(i) The percentage of batteries with a

lifetime of at least 470 hours.
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(ii) The proportion of batteries with a

lifetime between 385 and 415 hours.

[You may use the values :

(1.4) 0.9192  , (0.3) 0.6179  ].

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) If variance of a random variable X is 5,

then variance of Y 2X 3  is 13.

(ii) If X and Y are independent random

variables, then the m.g.f. :

X Y X YM ( ) M ( ) M ( )t t t   .

(iii) If two balls are drawn from an urn

containing 7 white, 5 black and 3 red balls
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at random, then the probability that both

the balls are red will be 1

35
.

(iv) For a positively skewed distribution :

Mean < Median < Mode.

(v) The Neyman-Pearson lemma applies to the

problem of testing simple hypothesis

against a composite alternative hypothesis.
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(iii)
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92 53 65 63 61 47 58 60 64 55 57 82 42 39
51 65 55 33 50 52 53 45 45 25 36 59 63 65
30 45 35 49 15 54 48 64 75 20 42 40 41 55
52 46 35

(i)

(ii)

(iii)

(I)

(II)

p

1
3

H :
4

p  0
1

H :
2

p 

0H
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I

A, B C

]

] (IQ)

] IQ

] ]

(i) IQ

(ii) ]

(R)

(P)

] ]
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]

(i)

(ii)

(iii)

1 2X , X , ......, Xn n

p.d.f.

1, 0 1, 0
(X; )

0 ,

x x
f

    
  




]
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X

p. d. f.

( /3) ; 0
( )

0 ; 0

xk e x
f x

x

 
 



(i) k

(ii) X

3 X 12 Y 19  , 3 Y 9 X 46 

(i) X Y

(ii) X Y

(iii) Y ] X
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(X, Y)

X,Y
(1 ); 0 , 1

( , )
0 ;

c xy y x y
f x y

  
 


c X

Y
1 1

P X Y
2 2

     

X ]

] P[| X | ]   

1
( )

2x
f x  ] 1, 2, 3........x 

1
P(| X 2 | 2)

2
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U(0,1)

4

0.0—0.2 8
0.2—0.4 9
0.4—0.6 6
0.6—0.8 9
0.8—1.0 8

5%

U(0,1)

[
2
(4) 9.48  ] 2

(5) 11.07  2
(6) 13.82  ]

] 10 ] 16 ]

1 1b  2 4b 
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1X 2X

2 21
S (X X)in
  

2 2
1 2S C(X X )  ] C

X Y

(p. m. f.), ( , )f x y

Y
X

0 1 2 3

0 1/27 3/27 3/27 1/27
1 3/27 6/27 3/27 0
2 3/27 3/27 0 0
3 1/27 0 0 0

(i) P [X 2]

(ii) P [Y 1]

(iii) P(X 2/Y 1) 
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(iv) X Y

(v) P [X Y 2] 



]

(i)

(ii)

[

(1.4) 0.9192  ] (0.3) 0.6179  ]
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5×2=10

(i) X ]

Y 2 X 3 

(ii) X Y

m.g.f. X Y X YM ( ) M ( ) M ( )t t t  

(iii) ]

]

1

35

(iv) ]

 

(v)

MTE–11


