
Math 4748[Hw3 Solutions



① A = E(1 , 2), (1 , 4) , 11 , 6) , (2 , 13 , (2,3) , 12,
51 ,

(3 , 2) , (3 , 4) , 13 , 6) , (4,
1 , (4 , 31, 14 , 51 ,

(5
,
2)
,
(5, 4) , (5 . 61, (6, 1) ,

(6,3) , 16,51

B = &(2 , 1) , (2 , 2) , (2 , 3), (2 , 41 , 72,
5)
,
12, 613

ARB = &(2 ,1 , (2 , 31 , 12 ,513

P
Since PLANB) = PCA)

. P(B) the
events

A and B are independent
.



②

E = &(H ,T, T) , (H , T , H)s
CH , HaT) ,

CHiH ,Hi]

F = E(H,T,H) , (H ,
T ,
T) , (t,T, H) ,

CT, T ,ThY

ERF = S(H ,T ,T) , (I ,
T, His

P(EF) = E =

t J EQUAL

P(E)P(F) = y . 5 = 4

E and F are independent
events



③ (a)

S = &(1
,
H)
,
(2
,
H1
,
(3
,
H1
,
(4 , H) , (1 ,T) , (2 ,

+)
,
(3
,
51

,
(4
,T1]

babilities(1 ,H) get
1/2

-(1)
⑨ 12 (1,5) P (S(1 ,H13) = 5

-t = E
-

Y6 (2 ,H)
P (5(1 ,+(3)

= 5 - E =t

(2)
1/2

(5 ,
H13) =5t = E- P(2[

multiply branches
to

46 112 (2 ,)--
P (5(2 ,+(3)

=5 E =E①

Y6 (3 ,H)X(3) "i (3 ,i)
P (533 ,H13) = 5

-t = E

3/6
- P (5(3,+(3)

= 5 - E =t

(4) Y2
(4 , H/

P (5(4 ,H(3) = 3 -t
= F-

1/2 (4,7) P (5(4,+(3)
=2 .=

-



&

(b)

A = 5(1 , H) , (1 ,+13

B = &(1 , H) , (2 , H1 , (3,H) , (4, H1Y

AlB = &(1, H1]

P(ARB) = P([( ,H(3)
= t

P(A) = P(((, H(3) +
p(d() ,+(b) = +

+ m = 5

P(B) = P(S() ,
H(b) + P(S(2 , H(3)

P(5(3 , H(3) +
P(5(4, H(3)

= + 2 + 2 + 4
=

P(A) : P(B)
= 5 - t = E

Thus ,

So,
PLARB) = t

= P(A) - P(B) .

Thus
,
A and B are independent

.



④ Bag 1 Bag 2

- -

⑳ T
Tails pick Heads pick

from bag I from bag 2

2/6

-
R

H
4/6

12 - w

·[Yz 3/6 R-T-
316- w

(a) P(redball) = 20 -
+ to ==

(b) P(whiteball)
= -y + -z= z



⑤ (1 , H)

(2 , Ht)↳
(3 ,H/

#(4 ,H)

↳
<42 (4,

P(((2 ,5) , (4 ,513) = 5
: 2 + + . t = j-
=



⑥ Use the probability tree : -F
⑭his 10/20 ⑳

hie
-

--
1/2

1920

·⑫grips
·
-

chip3 &
1% ⑫10⑫

Count
- 9/20⑮Ive- these

12/22

⑫⑫ for

⑭Chie 11/20 chip

outcomes

-
9/20

12/2 - ①Q*
Chip
↓

#
Chips

->
The probability that the 3rd chip is red

is

t

= (add up the blue branches)



⑰
Let A be the event that

the sum
of

the dice is divisible by 5 .

Let B be the event that
both dice

have landed on
S's.

Then ,

A = ((( , 4) ,
(2 , 3),

(3
,
3)
,
(4 , 1) ,

(4 , 6) ,
15
,
93
,
16,433

B = 5(5,513

AnB = 5(5,
51]

P(BIA)===



⑧

S = [CH , H ,H) , CH , H ,T) , CHaT , H) , CH ,
T ,T,

(T
,
H
, H) , (T,

H
,
+ ) , (Ts T , H) , (T, T, +)]

Let A be the event that there is

at least I head .
Let B be the

event that there
is at least

2 heads . We want PCBIA) .

A = &(H, H, H) , (H , H ,T) , (Hst c
H)
,
(H ,T,Th ,

(T
,
H
,
H)
,
(T, H , + )

,
(t,T, H)3

B = G (H, H , () , (H , HtsT) , CH ,
T
s
H) , (T, H , HI]

AlB = B

So,

P(BIA)=



⑨ (a)

We will use the
formula

P(BIAs)=

BlAs is the
event that

both of
the

lands are
aces and one

of them is

the ace
of spades. There

are 3 ways

that this
can

happen

⑱ & order doesn't

⑮ matter

⑪

There are (52) ways to draw

2 cands from the deck.



Thus
,

P(BMAs)=

The event As is the event
that one

of the cards
is the ace

of spades ,

so your
2and hand is

and that
somei5)
thereare

choices
here

There are
51 of these

types of
hands .

Thus,

P(As) = T
So
,

↑ (Bla ="



⑨ (b)

We use
P(BIA) =I

Note that BABI (in e

(a andata

There are (2)
= 6 ways to get

2 aces

Isince there are
Y total

aces]

can
list them

actually

NoteYou

I)·
Thus,

P(B1A) = P(B)=)



P (A) is the probability that
at least

one of the cauds is an ace.

Let's instead do P(E) which
is

the probability
that neither cand

is

an
acc.

52 - 4 = 48
cands that

There one

aren't awes.

Thus,
P(E)=

18)
So ,

P(A) = 1 - P(A)
= 1 - (2)

Note (8)
== = 1128

and (=
= = 13



Thus,

P(BIA)="A

=
=
= = 5 = 0 . 0305[= 3 .

03 %



⑩ Let S be the sample space

of drawing 10 cards one by one

from a
S2 card deck. Here

order matters

↑I
SZ

possibilities

1S) = 52 . 51 . 50 . 49 , 48 .
47 . 46 ,

45 . 44 . 73

Let F
be the

event that
there

are
exactly 3 hearts in the

nine spots .
first

: Choose

+ 85 +5575 To3 out 9 J
spots

for the

hearts.

(5)= 3 . 47 = 84



Step2 : Put the

face values into102TTT
the heart spots ↑ X X

13 /

possibilitiesibiessibilitie
#p3 : Fill spots

1 - 9 with non-hearts

There are
13 . 3 = 39

non-hearts
5018989992838239
T555 ET T To

↑ T ↑ 44
↑ 383736353439

possibilities

&4 : Fill in the
10thand that

can be anything.
There are

52-9 = 43
cands left .

500-

-

T
43 possibilites



So
, (3) · 13 .

111
. 39 . 38 . 37 . 3635:34

P(F=

-9
.3837365s

=
let's calculate

PCEIF) .

Now

We are
given

that there
are

exactly 3
hearts in

the first

9 cards (so 6 non-hearts
in the

first 9 cards) .
We want to

know the chances of getting
a

heart on the
10th card

given
this

J



31
↑

possibilitie
There are 10 possible hearts [
and 52-9 = 43 cards to

choose from
.

Thus,

P(EIF) = i

Thus,

P(znF) = P(F)
. P(E(F)

=>(i) (i
~ 0

.

05898,

~ 5
,
99



⑪ Let S be the sample space for

rolling two 6-sided die . Let A be

the event that the
sum of the dice is

6.

Let B be the event
that the sum of

the dice is 7.

Then A and B are disjoint
.

Suppose we repeat s over
and over until

either A or B occurs.

(a) The probability
that you

well a sum of 6

before rolling a sum of 7 is

#=65
= i

(b) The probability
that you

well a sum of 7

before rolling a sum of
6 is

#TASB=



⑫ Let S be the sample space of

selecting oneand
from a stand and S2-cand

deck .

Let A be the event
that the

cand selected is an acc . Let
B be

the event that
the and selected

is

a face card.

Then A and
B are

disjoint .

We repeat
Sover and

over
until either

A or
Boccurs .

4 aces
and

Recall : There
are

12 face
cards (4 jacks

+ 4 queens
+ 4 kings

-

(a) The probability
that an

are
comes

vo before
a
face

and is

=
(b) The probability

that a face
and comes

up
before an ace

is

=



⑬ Let RR, BB, and RB denote,

respectively
,
the events that the chosen

card is all red
,
all black

,
or the

red-black cand. Let R be the

event that after we randomly

choose a cand and put it down

on the ground
the up-side is red.

we want PJRB/R) .
We have :

P(RBIR)=I (t )[
-

We can
write the numerator of (H) as

-ERP[



This becomes

P(RB1R) = P(RIRB) . P(RB)
= (2) - (= ) = t

For the denominator of (A) we
use the

law of total probability to get
This ca1

P(R) = P(R/RR) -P(RR) 3
also be
thought
of as

+ P(R/RB) . P(RB) a tree
see

+ P(R/BB) · P (BB) next page

= (1)(5) + (z)(5) + (0)(5)
=

Therefore, (A1
becomes

P(RBIRI=R



Tree for :

P(R) = P(R/RR) -P(RR)#+ P(R/RB) . P(RB)
+ P(R/BB) · P (BB)

RRR
· R

#
-> black side upB

Adding up endpoints that are red

5 z + y z + 5z=



⑭ Let BB , BR, and RR be the
events

that the discarded
balls are blue and

blue,

blue and
red, or

red and red , respectively.

Let R
be the

event that the
third

ball is red.

Then,

P(BB(R)=
([

The numerator
of (*) becomes

P(BB1R) =
P(R(BB) .

P(BB)

↑

[PRIBB)= iii]



This gives

P(BB1R) = P(R/BB)
- P(BB)

=()=

Wecanuse theofPolita

BB)- P(BB) + P(R(BM)
-P(BM)(**

+
P(RIRR) - P(RR)&

PLRR)
=

Note PCBBT =
then red

pin=
+red then

blue

Or

=

Thus, (*)
gives

PCRI =() + (0)(i)
+ (5)()

= 7/20



Putting this all together (
*)

becomes

⑮R
P(BBIR) = P(R)

al/570
-

--

-
614
·

Below is anotherWWay to write out #]



Another
way todo& ⑭








