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⑭ Let's make the tree of all outcomes.
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fil We have P( * = 5) = 316

P(( = 1) = 2/6

P( = - 1S)= 6

So we get the following graph :

a
P(r) = P(z = k)

316-

-
z(E) = (1)), + (5)(j)un

probability you
probability

win $5
you win $

+ - $15)(j) =$ $5
u

probability
you lose

$15 3...



⑮) Let's make the tree of all outcomes .

I
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Y12
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↳
s

Let be the amount won or
lost.

z() = ($1)[+ ) +(5)
+ in+t)

probability you
probability win $5
you win $

+ - $15)(f) =
$7-12

u

probability
you lose

$15 67...



② Let S = G(H
,
H)
, (H ,T) , (T, H) , (T,TY

where (a , b) means a is the result of

Coin A and b is the result of coin B .

(H
,
H) -⑫

i
->(H,

·
(T
,H)=

&Ho
- (T,

T)



# = # heads that occur

P(z = 0) = P(((T,+ (3)
= (0 . 4)(0 . 3)

= 0 .
12

P(E = 1) = P(E(H ,T) , (T,
+(3)

= (0 .6)(0 .
3) + (0 .

4)(0 .
7)

= 0 .
18 + 0 .

28 = 0 .
46

P( = 2) = P(((H ,
+(3) = (0 .

6)(0 .7)

= 0 . 42

=PRhas height 0 .
46

1 -

(b)

I ↳ i
↓

0 .5-
0,46-
0 .42

-

↑
and



# E(E] = (0)(0 .
(2) + (1)(0 .

46)

+ (2)(0 .
42)

= 0 +
0 . 46 +

0 . 84
= 1 . 3

Thus on average
1 . 3 heads

occur

on each experiment over
the long

term .



⑳ Let's draw the possibilities usinga tree.
Roulette :

Probabilitgettingred Li
red
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i
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# P(E)0) means the probability that you win
something sinceI is the amount won or lost .

Thus,

(1)=
-
top branch

tree leading to
~0.5917...

of tree
leading to wir $1

win $7

⑮= (7)[
+ ↳$7.
↓ (3).
=

So even though the probability
that we win is

about 59%, we lose on average about
$0 .
1

per game.



④ Jos③ 6 E⑥

You are choosing I balls

from 7 where order doesn't matter.

So the sample space size
is :

IS = (2)=

-

(a)

P(E = 10) = a
this only happens
When you

choseI DG so only

- I way to
occur

probability out of 21 .

you win

$)10



pick a pick a &,
Dur

,
0
, ⑤ 06

P(= 3) =F
u

probability
you win $3

=
probability
you lose $4

-

(b)

z2E] = (i)($10) + ( )(3) + (ii) (-$4)

-



⑤ Define : Las
WW-event 2 white balls

chosen

jWB-event I white/I black balls chosen
8

wo-event I white/ l orange
balls chosen 49

BB -event
2 black balls chosen 2

Bo-event I
black/I orange balls

chosen

↑

00-event I orange
balls chosen

sample space size
is (2)=balls

=
9)

Also , P(ww)==
P(wo) = (i)(i)/((2)=

p(00) = (2)/(2)=

P(wi) = (i)(4)/()=

P(B0) = (i)(i)/(2)=

P(BB) =
( 2/(4) = i



The tree is :

⑳LOSE

28/9/ ⑳
16/9)

197#6/1

⑬4

* = amount won or
lost

E(E] = (-$2)(y) + (
-$1)() + (x0)(a)

+ ($1)(2) + (2)(a)
+ (14)()

=



⑮
Initially you are

dealt :
Scards

given deck-
&

# & O
starts with

S2 cards

Note you got
3 hearts .

Now you get
rid of 39, 29

and get two
new cards

from the deck
2 more

cards
-einende

#, ,08
47 = 52-3

cards

10 = 13 - 3 hearts

Thus ,
the probability you got

2 more hearts
is :

choose
2

heartsw
Choose

from 47 -2 cards



⑯ Let = amount won or lost

E(] =

= ($500) [Fbabilit + ($20)lig

= ($5001+(20[-]
from part (a)

=466...

This is a good bet
if you can play

the game many
times since

on
average

over many plays
you'd win $1 . 65 per

game .



⑰
(a) Size of sample space IS)

= 63

You lose-$1 if none
of the dice match

Thus,

·=matches

↳
#dimYOU W

↳Bitadimaa



(b)
125/6
* H(i) =P(= i)

75/216-/L1S/21)-

id
-

(c)

E(E] = (-$1)(i) + ($1)()

+ ($2)(is) + ($3)(its)

= - = $0 .

0787



⑧ From previous HW
,
the probability space is

S = &(H) , (T, H), (T ,T , HI, (T,T ,T, HI , (T,T, T,T, H) ,
(T ,TST ,+ ,T , H1 , 0003

The probability tree looks like
this :

⑪ probability

t
⑮j =Es

I ) = (t)3

* EH)
n

Yz->
-



Let

= = ECT ,T,T, H) , (T,
T
,
T,T ,
H)
,
(T ,T ,T sT ,T, H) , 00 .3

We want
P(E).

You could calculate
this in two ways .

hod1

P(E) = p(5(T,T,T, H(3) + P(d(T,
T, T,
T
,
H(S) +...

= (t)" + (t)+ (5)
+ (t)7 + ...

= (t)"[1 + 1 + (t)+ (z)
+ ...]

= to[) = +(2)
= t

↑

⑮..
= #x

if -1x

method
2

P(e) = 1 - p(E) = 1 - p(d(H) ,
(T, H) ,

(T
,
T
,
H(4)

= 1 - (E +E+ (2)]
8 - 4 - 2

- 1

= 12 - 4
- j =-

= Y8



Thus
,
P(E) = 1 -P(E) = 1 -5 = =

Let I be the amount won or lost.

Then

E(] = ($5)P(z) + (
- $1)P(E)

= ($5)(-y)+($1)(5)
=

-$

The expected value is negative
so in

the long run if you
did this

bet

many times you would expect
to

lose $0 .

25 per
bet

.



⑨ (a)

S = 5(3) , (1 , 3) , (2 , 31 ,
(4 ,

31,

(1 . 6,3) , (1 ,
2
,
3)
,
96 , 4 , 3) ,

12 , 1 ,
3) ,

(2 , 2 , 31 , (2 ,
4
,
3)
,
(4 , 1 ,

31
,
(4 , 2 ,

3),

(4 , 4 , 3) , 0003 ⑮
The⑮ -2144 probability·
tree is

114 1/4 on the

[ In u The boxedM left .

elements

are S .

⑮ YM Each
branch is

probability

multiply↑ You

44
14
yu theY4 => probabilities

see

"4
14 # page=

next

114 ⑭3 t



We have

p(((3(3) = 7
P(5(1 ,313)

= y -+ =+
↑ (5(2 ,313)

= + -+ =+
↑ (5(4,313)

= + -+ =+

PC
P(((( , 4 ,313)

= y - 4 - 4 = 4

P((2 , 1 ,313)
= y - 4 . 4 = 4

P(((2 ,
2
,
313) = y - 4 - 4 = 4

P(((2 ,4 ,313)
= y - 4 - 4 = 4

O
O

& :
&

and so on...



We check that P is a probability function

by showing that the
Sun of P overs

is 1 .

We have

[P(dw3) = P(5(3(3) +
P(5(1 , 3(3) +

P(5(2 ,313)

wES + 4(5(4 ,3(4) +
4(5(1 , 1 , 3)3)

+ P(((1 , 2,3)3)
+ 4(5(1 , 4 , 334)

+ P(5(2 , 1 ,3(4)
+ 4(532 , 2 ,313

+ P(5(2 ,4 , 3131
+ 4(5(4 ,

1313)

+ P(5(4 , 2 ,313)
+ 4(9(4 , 4 ,

314)

+ oo 0

=
+ tys + ...

= + + 3 . +2 + 3! +3
+ ...

= [1 + z +(+ (i)
+ (i)+ ..)



= [1 + z +(+ (i)
+ (i)+ ..)

(i)
= +(h) = =

·
Thus

,

P is a probability
function

the space
S

on

TbA= &(1 , 1 ,31 , 21 ,
2
,
31
,
(1s 4 , 33,

12 ,
1
,
31
,

12 ,
2
,
31
,
(2 , 4, 31 ,

(4 , 1 , 31,
94

,
2
,
31 ,

(4
,
4
,
3)]

P(A)=It =
9=0

~ 14 %



(2) B = 5(3) , (1 ,3) , (2 , 3), 14 ,
3)
,
11
,

1
,
36
,
21
,
2
,
31 ,

(1 , 4 , 31 , (2 , 1 , 31, 12,
2
,
31
,
(2 , 4 , 31 , (4 ,

1
,
31 ,

(4 , 2 , 3), (4 , 4 , 31]

P(B) = y + 3 . + + 9 . +=

-
E(z) = ($5)()

+ (-$6)()
- probability
probability 3 is rolled

after

3 is rolled first 3 rolls
within first

3 rolls

== $0 .359

If you can play
the game many

times then you'd

expect to win on average $0
.
36 per game.

So good to play if you can play many
times.


