
Final Fall 24-solutions

=



We have

(i) X ~B(pg) ,

With Pg = 0 .8

(ii) Since

· X =Xi
· Xi i . 2 . d With law B(Pg)

we have

~ Bin (n
, Pg)

WithU = 3
, Pg = 0 . 8



we have

A = (Xz2)

Thus

P(A) = P(X = 2)

= P(X= 2) + P(X= 3)

=
R Pg(-pg) + ne
2 3

=
3
+ (0.81 = 0 .2 + 3 x 0 .893

2 3

= 3 + 10 . 8% = 0 .2 + 00 . 813

= 0 . 82 (3 = 0 .2 + 0 . 8)

= 0 .64x1 . 4

P(A) = 0 . 896



(i) What we have computed in
1-3 is in fact

PAIG) = n PG(-pg)+2

P(AIG) = 0 .896

(ii) In the same way ,
we have

P(A(B) = R PE(-Pp)+2

= 3 x(0.47 x 0 .
6 + (0 . 4)3

= 0 . 16 x(3 x 0 . 6 + 0 . 4)

= 0 . 16 x 2 .2

P(A(B) = 0. 352



(iii) According to Bayes 1 :

P)A) = P(AIG) IPCG) + P)AIB) /(B)

= 0. 896 x z + 0 . 352x

P(A) = 0 . 715



#[x] = 10x de-b ch
U v/

We have u= 1
,
u = - 2 -

dx.

Thus by integration of parts,

# [x] = - x2
-xx8 + 10e

-xxch

= o - Je
-

do

E[x] = 5



P(x(2) = /dedc

=
- 2 - bx

= e
-2d

Here J = 1
. Thus

P(X)2) = 2

P(X -2) = 0 . 37

Note One could also apply
directly the formula
for rails of E(6) vir
seen in class

.



we wish to compute
P(X)11X > 9)

By the memoryless property of El61 ,
we have

P(X)11X > 9)

= P(Xx2)

Thus

P(X) 11 X >9) = 0 . 37



The density of X: is

f(x) = 12 - 0.5
,
0 .57()

Thu

E[xi] = 10 Ch

= O (by symmetry (

The

E [Xi] = 0



Since ETX: ) =0
,
we have

var(xi) = E[X]

= 10 di
- 2 10

. 5
x2 ch

=
2 x3100

-5

3

- 5 *

var(x)= in



Define En== Then

P)(S1> 3)

= P((*n1 > /
↓

=1 - P) -E En < 2)
with + =
e

1

= I-P - -0)(m(n-0)< -0

J T f

--z zu WC0
,
11

=2 ) Fr
= 21-d
= 21 - d 3 (2) (0r + = 0 .29)

= 21 - $(1 . 47)

= 2 (1 - 0 .93)

P((S1 > 3) = 0 . 14


