Chapter V

Discrete and Continuous Random Variables

Solutions

51
1.
p, =1-(070+ 010+ 005+ 005+ 003) =1- 093= 007
2.
P(X £3)= 070+ 010+ 005+ 005= 090
3.
0.00 when —co<x< (
0.70 when x=< 1
0.80 when Xkx< 2
F(x)=<0.85 when Xx< 3
0.90 when Xx< 4
0.93 when & x< 5
1.00 when X x<+o

F (38) = P(X < 38) = 09
The probability that the number of broken brick$ess than 3.8 is equal to 90%.
ii)

F (47)-F (1.8) = 093- 080= 013=P (L8< X <18)

The probability that the number of broken brickatiseast 1.8 and less than 4.7 is equal to
13%.

5.2
1.

p, =1-(0.70+ 0.16- 0.0 0.05 4 0.80 O.



P(X =22)=0.10+ 0.05 0.05 0.2

0.00 when —o<x< (
0.70 when &x< 1
0.80 when Xkx< 2
0.90 when Xx=< 3
0.95 when 3Xx< 4
1.00 when & X<+

F(x) =

F(2.06)= 0.¢
The probability that the number of passengerssis fean 2.06 is equal to 90%.
ii)

F(3.9-F (0.05= 0.95 0.76 0.25P (0.85X < 3.

The probability that the number of passengers lisaat 0.05 and less than 3.9 is equal to
25 %.

5. 3.
1.
_t

F(t)=P(T <t)=P(T <t)=1-P(T >t)=1-¢ ©

P(5<T <10)=(1-e")- (1-€°°)= 0.2386512
2.

1 -t

f)=F't)=—e°, t>0

H=F'(t) T
5. 4.
1.

P(X >2)=0.05+ 0.05 0.1



5. 5.

5. 6.

b)

P(X =2)=0.10+ 0.05- 0.05 0.2,
P(X =0)=0.7
k=3.

0, 0.7, 0.7, 0.9, 1.

foor B33

+jiof(x)dle;

(j +{3ax—a%} =1,

3

ia[ﬂ3+ x)dx+J:aE(3—x)dx {3ax+a%}
—(3a[(—3)+aGZ—j+(9a—9B§j =1,

1
a=-—.
9

F(X) = Jx'f(t)dt

0 —0< X< -3
ix2+—1x+— -3<x<0
Fog=] 18 3 2 ;
—ix2+—1x+— 0<x< 3
18 3
1 X X<+

P[%sXslj:F(l)—F(O.S):%DjS(:a—X)dX:%_



5.7.

LetH, andT, denote the observation of a head and a tail, ctispéy, on thei " toss for
i=1, 2L

The four simple events and the associated valugs afe shown in the following table:

Event Probability Number of
Heads
(Hy,Hy) 0.25 2
(H.T,) 0.25 1
(T, H) 0.25 1
(T, T,) 0.25 0

The Probability Distribution Function

X 0 1 2
P(X =x) 0.25 0.50 0.25
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