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The figures in the margin indicate full marks
for the questions

Answer five questions, taking one from each Unit

UNIT—I

1. (a) State the axiomatic definition of

probability. For any two events A and B,

prove that

P A B P B P A B( ) ( ) ( )Ç = - Ç 5

(b) From a city population, the probability of

selecting

(i) a male or a smoker is 7/10
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(ii) a male smoker is 2/5

(iii) A male, if a smoker is already

selected is 2/3

Find the probability of selecting

(1) a non-smoker;

(2) a male;

(3) a smoker, if a male is first selected. 5

2. (a) State and prove Bayes’ theorem. 7

(b) A factory produces a certain type of

outputs by three types of machine. The

respective daily production figures are :

Machine I : 3000 units

Machine II : 2500 units

Machine III : 4500 units

Past experience shows that 1 percent of

the output produced by Machine I is

defective. The corresponding fraction of

defectives for the other two machines are

1·2 percent and 2 percent respectively.

An item is drawn at random from the

day’s production run and is found to be

defective. What is the probability that it

comes from the output of Machine I ? 3
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UNIT—II

3. (a) A continuous random variable X has

probability distribution function 

f x x( ) = 3 2 , 0 1£ £x . Find a and b such

that

(i) P X a P X a( ) ( )£ = >

(ii) P X b( )> = ×0 05 5

(b) Ten coins are thrown simultaneously.

Find the probability of getting at least

7 heads. 5

4. A random variable X is distributed at random 

between the values 0 and 4 and its

probability density function is given by

f x kx x( ) ( )= -3 24

Find the value of k, the mean, the variance

and the standard deviation. 5+3+2=10
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UNIT—III

5. For the joint probability distribution of two

random variables X and Y  given below : 5+5=10

Y

X

®

¯

1 2 3 4 Total

1 4/36 3/36 2/36 1/36 10/36

2 1/36 3/36 3/36 2/36 9/36

3 5/36 1/36 1/36 1/36 8/36

4 1/36 2/36 1/36 5/36 9/36

Total   11/36 9/36 7/36 9/36 1

(a) Find the marginal distribution of X

and Y .

(b) Find the conditional distribution of X,

given the value of Y = 1 and that of Y

given the value of X = 2.

6. Suppose that a two-dimensional continuous

random variable ( , )X Y  has joint probability

density function given by : 5+5=10

          f x y
x y x y

( , )
, ,

,
=

< < < <ì
í
î

6 0 1 0 1

0

2

elsewhere

(a) Verify that 

0

1

0

1

1ò ò =f x y dxdy( , ) .
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(b) Find—

(i) P X Y0
3

4

1

3
2< < < <æ

è
ç

ö
ø
÷,

(ii) P X Y( )+ < 1

(iii) P X Y( )>

(iv) P X Y( | )< <1 2

UNIT—IV

7. State and prove Chebyshev’s inequality. 2+8=10

8. Calculate the correlation coefficients for the

following heights (in inches) of fathers ( )X  and

their sons ( )Y  : 10

X : 65 66 67 67 68 69 70 72

Y : 67 68 65 68 72 72 69 71

UNIT—V

9. (a) For a Poisson distribution, prove that

m lm l
m

l
r r

rr
d

d
+ -= +1 1

7

(b) X is a normal variate with mean 30 and

standard deviation 5. Find the

probability that X ³ 45. 3
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10. (a) If X and Y  are independent Poisson

variates, show that the conditional

distribution of X given X Y+ , is binomial. 7

(b) Find the moment-generating function of

the gamma distribution about origin. 3

H H H
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V/MAT (viii) (B)

2 0 1 6

( 5th Semester )

MATHEMATICS

Paper : MATH–354(B)

( Probability Theory )

( PART : A—OBJECTIVE )

( Marks : 25 )

SECTION—A (Multiple choice)

( Marks : 10 )

Each question carries 1 mark

Answer all questions

Put a Tick R mark against the correct answer in the box
provided : 1×10=10

1. A letter of the English alphabet is chosen at random.
The probability that the letter so chosen precedes m
and is a vowel is

(a)
5

26
  £

(b)
3

26
  £

(c)
12

26
  £

(d) None of the above  £
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2. If P A B P A P B( ) ( ) ( )È = + , then the two events A and B
are

(a) mutually exclusive   £

(b) independent   £

(c) dependent   £

(d) None of the above   £

3. For the binomial distribution

(a) mean < variance   £

(b) variance < mean   £

(c) mean = variance   £

(d) None of the above   £

4. The parameters of a binomial distribution with mean
4 and variance 3 are

(a) n p= =16
1

2
,    £

(b) n p= =16
1

4
,    £

(c) n p= =32
1

2
,    £

(d) n p= =32
1

4
,    £

( 2 )

V/MAT (viii) (B)/145

www.gzrsc.edu.in



5. Two random variables X  and Y  with joint p.d.f. (p.m.f.) 
f x yXY ( , ) and marginal p.d.f.’s (p.m.f.’s) f xX ( ) and 
g yY ( ) respectively, are said to be stochastically
independent if and only if

(a) f x y f x g yXY X Y( , ) ( ) ( )=    £

(b) f x y f x g yXY X Y( , ) ( ) / ( )=    £

(c) f x y f x g yXY X Y( , ) ( ) ( )= +    £

(d) f x y f x g yXY X Y( , ) ( ) ( )= -    £

6. The conditional probability density function of Y  given 
X  for two random variables X  and Y  which are jointly
continuously distributed is given by

(a) f x y
x

F y xX Y Y X| |( | ) ( | )=
¶

¶
   £

(b) f x y
y

F y xX Y X Y| |( | ) ( | )=
¶

¶
   £

(c) f y x
x

F y xY X Y X| |( | ) ( | )=
¶

¶
   £

(d) f y x
y

F y xY X Y X| |( | ) ( | )=
¶

¶
   £

7. For two random variables X  and Y , var ( )X Y+  is equal
to

(a) var ( ) var ( )X Y-    £

(b) var ( ) var ( )X Y+    £

(c) var ( ) var ( ) cov( , )X Y X Y+ + 2    £

(d) var ( ) var ( ) cov( , )X Y X Y+ - 2    £

( 3 )
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8. For two random variables X  and Y , the relation 
E XY E X E Y( ) ( ) ( )= ×  holds good

(a) if X  and Y  are independent   £

(b) if X  and Y  are identical   £

(c) for all X  and Y    £

(d) None of the above   £

9. The mean of a geometric distribution is 

(a) pq   £

(b) p q/    £

(c) q p/    £

(d) None of the above   £

10. For exponential distribution, when q >1

(a) variance < mean   £

(b) variance = mean   £

(c) variance > mean   £

(d) None of the above   £

( 4 )
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SECTION—B

( Marks : 15 )

Each question carries 3 marks

Answer all questions

1. If A and B are mutually independent events, then Ac

and B are also mutually independent. State true or
false and justify your answer.

( 5 )
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2. If X  is uniformly distributed over the interval [ , ]a b ,
prove that

E X
a b

( ) =
+

2

( 6 )
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3. If X  and Y  are random variables having joint density
function

f x y
x y x y

( , )
( ), ,

,
=

- - £ < £ <ì
í
î

1
8

6 0 2 2 4

0 otherwise

find P X Y( )< Ç <1 3 .

( 7 )
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4. For random variables X  and Y , prove that 
E X Y E X E Y( ) ( ) ( )+ = + , provided all the expectations
exist.

( 8 )
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5. If X  is a Poisson variate such that

P X P X P X( ) ( ) ( )= = = + =2 9 4 90 6

find the mean.

H H H

( 9 )

G7—200/145 V/MAT (viii) (B)

www.gzrsc.edu.in


	V MAT (v) DES
	V MAT (v) OBJ
	141-Cov.pdf
	141.pdf

	V MAT (vi) DES
	V MAT (vi) OBJ
	142-cov.pdf
	142.pdf

	V MAT (vii) DES
	V MAT (vii) OBJ
	143-cov.pdf
	143.pdf

	V MAT (viii) (A) DES
	V MAT (viii) (A) OBJ
	144-cov.pdf
	144.pdf

	V MAT (viii) (B) DES
	V MAT (viii) (B) OBJ
	145-cov.pdf
	145.pdf




