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Marking Scheme
Probability and Random Variables (650364)

The presented exam questions are organized to overcome course material through 4 questions.
The all questions are compulsory requested to be answered.
Marking Assignments

Question 1: This question is attributed with 5 marks if answered properly, the answer is the following:
1) When three coins are tossed, what is the expected value of the number of heads?

a) 1 b) 2
c) 1.5 d 2.5
2) The payoff (X) for a lottery game has the following probability distribution
| X =pavoff $O $5
| probabilit}f 0.8 0.2
What is the expected value of X= payoff?
a) $0 b) $1.00
c) $0.50 d) $2.50
3) GivenE(X) = 5and E(Y) = —2,thenE(X — Y)is:
a) -2 b) 3
c) 5 d 17
4) The equation of the mean for uniform distribution is
a) mean = 4(b +a)/2b b) mean=(b-2a)/4
c) mean = (b +a)/2 d) mean = (2a + 2b)/2a

5) Consider the following functions:

a) :{ (3“1:;";1". r€[-5.3) o0t) :{ cogl,_p 1€ [-3,7], i) :{ co(.;'l;r, 105,

otherwise, otherwise, otherwise,

Which of these functions is/are a probability density?

a) Only h b) Onlyg
c) fand g d) fandh
Question 2: This question is attributed with 4 marks if answered properly, the answer is the following:
a) (2 marks)

L. Fyy(=0,—0)=0, Fy,(=0,)=0, F};(x,—0)=0

2. Fyy(o0,0) =1
3. 0<F,,(x, 1=l

4. I, ,(x,y)is a nondecreas ing function

N

Pix, < X=x,,yy<Y=y|=
Fryy (X5, 05) + Fyy (X, )
=y (5, V) = Py y (X, 05)
6. Fyy(x,o)=F(x) and Fi (0, y)=F(y)




(2 marks)

b)
v" The nw central moment of the random variable X

.-'

EFI(X — X)) = f (x — X)) Sy (xX)dx

A, =
L "l
LE = M€ X — X O2Y ] =1
e, = Fl€ % — X '] = o
e, = F[C.X — X 3T ] = e 3 thiec ~oarisnoce i =
- i oo lleel tlre stzvencloneeal cle= danticrnn S | S

v The second central moment called the variance of X
2N 4+ X ]

. = EJ(X Xy )= K| X<
— F[X*]|—2XE[X ]+ X

ElXxX*]— X = arz., — 7,

v' The third central moment is a measure of the asymmetry of the density function
about the mean value mO and called the skew of the density function

v" The measure will be positive or negative according to whether the distribution is

skewed to the right or left, respectively
Question 3: This question is attributed with 6 marks if answered properly, the answer is the following:
(4.5 marks)

a)

o0 1
g(x) = f Filx.¥)ydy = f dxy dy
. 0

y=1

e 2y

= 2xy

for0 < x < 1,and g(x) = 0 elsewhere

oo 1
fi(y) = / Flx.yv) dx = f dxy ddx
—oo (8]

x=1
= 2y

= 2x~y

x=0

for0 <y < 1,and h(y) = 0 elsewhere.

fle,y)  dxy

(x|y) = — Oy
F&y h(y) 2y =

for0 < x < 1,and f (x|]y) = 0 elsewhere.

b) i1.5 marks)

fx1,x2,x3) = fi(xp) - f2(x2) - f3(x3)

— e X1 .2 22 3,33

o

— Ge Y1 —2x7—3x3

forx1 >0,x2 >0,x3 >0,and f (x1,x2,x3) = 0 elsewhere.




Question 4: This question is attributed with 5 marks if answered properly, the answer is the following:

a) i3 marksi

a)

BlX]| =gtx —0-FPx(0) +1- Px(1) +2-FPx(2)
— DL/ 3-I(1./2) -2 /4) — 1.

b)

‘E;\j —E[g(X)] =E[4X + 7 =4E[X] + T=4(1) + 7=1L.

c) W = EX?

‘ E[W] = Z h(z)Px (z) = (1/4)0% + (1/2)1% + (1/4)2° = 1.5. ‘

b) (2 marks)
ExylEi) | r—09 #9—1 w—2 | ExtiE)
r= 0 0.01 0 0 0.01
i =] 0.09 0.09 0 0.18
xr = 2 0 0 0.81 0.81
Py (vy) 0.10 0.09 0.81




