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t10Q.x i =10 marksl

Fill in the blank space(s) by the nxost appropriate word(s) or symbol(s).

1. If two variables oppose each other then the correlation will be.

2. The joint probability mass function of (X, Y) is given by p(x, Y) = k (4x+4y),

x = 1, 2,3;y = 0, 1,2. Then the marginal of Y is ........'.'

In the previous question 2, P(X < TlY < 1) : .

Suppose you have a random sample of 10 observations from a normal distribution with mean =
10 and variance =2.The sample mean (x-bar) is 8 and the sample variance is 3. The sampling

distribution of X is

Thecumulativedistribution function (cDF) of Xis givenbyF(x) = f - e-*/3'forx>0thenthe
random variable X is distributed as................with parameter(s)..'.........'-.....

The probability density function of the random variable described by the CDF in question (5) is

The memory less propefiy is characterized by P[X > s + tlX > s] -................

A continuous random variable is said to have a gamma distribution with parameters (4,2), where

a ) 0 and 7 > 0, if its probability density function is given by . . ..

The moment generating function of the gamma distribution is given by

Mx(t) = (1 - l)-" ,fr"n the mean is given by ............

IfXisaWeibullrandomvariablewithparameterso>0andB>0,thenthedistributionfunction
ofXis
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SECTION "B"
t10Q.x1=l0marksl

Choose the most appropriate cmswer from the given options and encircle the letter of your choice.

11. If the covariance between two random variables X and Y is zero then .. '..
a. X and Y are independent
b. Knowing the value of X provides no information about the value of Y
c. E(X) = E(Y) = 0
d. none ofthe above

SECTION "A''



t2.
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If two random variables X and y are independent, thena' their joint distribution equals the product of their marginal distributio,sb' the conditional distribution of x given Y equals the nLrginal distribution of Xc. their covariance is zero
d. a, b, and c

"theorem is an important result in statistics, which states that normal distribution isthe limiting distribution of the sum of independent random variables with finite variance as thenumber of these random variabres gets indifinitely rarge.
a. Central Limit Theorem U. I_inaeU-erg _ Levy central limit theoremc. Chebyshev's Inequality d. Cauchy S-chwarz Inequality

The relationship between price and demand of a commodity and sale of woolen garments and theday temperature are examples of ............
a. positive correlation b. negative correlation
c. zero correlation d. none of these

If the joint probability density function (pdf) of a bivariate random variable (x, y) is given byf(x,y)-{2,0 <ys x<land.0otlterwi"se}.ThenthemarginaldensityftrncrionofXis

a.Zxtf 0 < x < L

c. l/xfor\ < y < x
b.2(1- y) if 0
d.1./(1,-y)for

<y
y<

<L
x11

o-

o

In the previous question no. 15 the conditional probability of y, given X = x is ..... .a.Zxtf 0 < x 1L b.Z(t_yitf0 < y <1
c. 1,/xfor} < y < x d. I|O_D'

t7. In the linear
of Z fixed is
a.A b.B c.C d. None of the mentioned

18. If r = 0.6, by^ = 1.2 then b*y-.
a. 0.3 b. 0.2 c.0.72 d. 0.40

If 11ld Y are independent random variables, then E(Xy) is equal ro . . . .
a. E(X)+E(Y) b. x.E(y) c. E(X).y d. E(x)E(y)

When do the conditional density functions get convefied into the marginally density functions?
a. Only if random variables 

"*t 
ibit statistiJal dependency

b. Only if random variables exhibit statistical independency
c. Only if random variables exhibit deviation frornits mean value
d. None of the above

equation Y - A* BX+CZ,thechangeinYfor unitchange in Xkeepingtheeffect
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SECTION "C''
[3Q.x7=2lmarks]

Differentiate between univariate and bivariate random variables. Given the joint probability

density function of (X' Y) as 
f@,y) = gx!,' < y 1 x 1 L

= 0, otherwise

a. Show that X and Y are not independent
b. Find P(X+Y>1)

Find
a. The probability density function of X
b. The mean and variance of X

f . The probability that the demand of new product will exceed o,

3. The data ts the in months of children and their mean calorie intake.

a. Display the data on a scatter plot.
b. Describe the association between the two variables in terms of direction, form and strength.

c. Fit a line of regression of Q on P

4.

SECTION "D"
[6Q.x 4=24 rnarks]

Two random variables have following joint probability density function

f(x,y) 
= 

?- x - !,0 < x < 1,0 < Y < L

- v,otherwtse
Find the marginal density functions of X and Y.

If X is gamma random variable with probability density function
(^ 1..

f (x) - lr0 
(lx)"-1e- x f or x > o

[o elsewhere
Find the mean and variance

The demand for a new product of a company is assumed to be continuous random variable with

the distribution function

(,-,-*"*'o
F(x) = j

[o tfx<o
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The fraction X of male runners and the fraction Y of female runners who compete marathon
races can be described by the joint density function:

f(x,Y) : Bxy,o < x< 1,0 1 y 1 x

Find the covariance of X and y. = 0'otherwtse

Consider the probability distribution of the discrete random vector [X1, X2] where X1 represents
the number of orders for Aspirin in August in neighborhood drugstole and X2 represents the
number of orders in September.
a. Find the marginal distributions.
b. Find the Expected sales in September given that the sales in August were 51, 52,53,54

and 55.

51 52 53 54 55

51 0.06 0.05 0.05 0.01 0.01
52 0.07 0.0s 0.01 0.01 0.01
53 0.0s 0.10 0.10 0.0s 0.0s
54 0.05 0.02 0.01 0.01 0.03
55 0.05 0.06 0.05 0.01 0.03

If X is a random variable with probability density function

f (x) - {?*'-.' i"f x > o
(O otherwise

And Y = X2, find the PDF of Y using distribution funition method and transformation niethods.
Also validate the obtained results.

Let X and Y be two random variables taking three values 0, 1 and having the joint probability
distribution:
Y 1

x
0 0.4 0.i
1 0.2 0.3

Find the correlation of X and Y.

SECTION "E"
[5Q.x 2= 10 marks]

If y - Zx - 3 andy : 5x * 7 aretwo regression lines, find
(i) the mean values of X and Y
(ii) the conelation coefficients between X and Y.

11. Verify Cauchy Schwarz inequality for data in Question No. 9.
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GiventherandomvariableXwithprobabilitydensityfunction f(x)- 2x,if0(x ( L

Find the probability density function of Y = 8X3.

A random sample of size 200 is taken from a population whose mean is 50 and variance is 600.
Using central limit theorem, find the probability that the mean of the sample will not differ from
!r = 50 by more than 5.

If X is a random variable with Cumulative Distribution Function as F(x), show that the random
variable Y = F(X) is uniformly distributed in (0, 1).

14.
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