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① A={( 1,21,( 1,41 ,( 1,61 , ( 2,11 , (2,31 , 12,51,
(3,21 ,(3,41 , 13,61 , (4) 11,1431,

14,51
,

(5)21,1541 ,(5,61, (6,11 , 16,31 ,(6,51 }

B={ (2,11 ,( 2,21 , ( 2,31, (2,41 , (351,1461}

AnB={ ( 2,1 ) ,( 2,31 , 12,51 }

p(AnB)=¥=¥ ⇒ equal

P( A) • P(B) = ¥ . -366=11-2

Since PCAAB )=PCA1
. PCB ) the

events

A and B are independent
.



② (a)

5={11,11-1,1311-1,1} ,Hl, / 4,1-11,141-212,1-1 ,(3,1-114,1-1}
multiply branches

to

(1) H )getprobabili7iec@l.tFFyt1pKa.H
,})=ÉÉ=¥

P( { ( 1,1-131=61--1-2--1121/6 12 ,H )EÉ• p({12,1+1})=÷'£=¥
ii. it

( 3 ,µ ,

P( { (2)1-131=6--1-2--1,2

→3,1-1
P({13,11-1})=÷ -1-2=11-2¥:*↳4,1+1

P( { (3)1-131--61.1-2=1,2

P({14,11-1})= }
. 'z=¥

"

"g.tl
☐

µ,µ ,, , ,,



(b)

"

A = {11,11-1,141-1}

B = { (1) HI , 12 , HI , (3)HI , (4) HI }

AAB = {(1) HI }

P( AnB)=P ( { (1) HI} )= ¥

P (A) =P CECI, HI } /
t P({11,1-1} ) = # tf

= f-

P( B) =P ({
11
,
HI 3) t p ({ 12 , HI

} )

P({ 13 , HI 3) t
P({1411-1} )

= # + # + ¥+1T
= £

Thus ,
P( A) • P(B)

= f- • 2- = ¥

So,
PCA AB )

= Tz =P -(A) • PCB ) .

Thus
,
A and B are

independent .



③
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
5 's .

Then ,

A = { ( 1,41 ,
( 2,31, 13,21,

14,1 ) ,
( 4,61 , 15,51,

(6,4 ) }

B={ (Ssl }

AnB={ ( 5,51]

PCB / A) = P¥Y¥- = '¥%=
f-



④ Let S be the sample space

of drawing to cards one by one

from a
52 card deck

.

Here

order matters

-
-
-
-
- -
-
-
- -

¥ To Teg Tygtiezty,
✗yÑyy%

possibilities

IS / = 52.51.50.49
. 48.47 - 46.45.44.43

Let F
be the

event that
there

are
exactly 3 hearts in the

first nine spots .

Steel's choose
3 out 9

spots
for the
TTT%IFTTe

hearts .

(g) = 69¥, = 9%-7=3.4-7--84



Step : Put the Kos
face values

into TITT -5¥ FIT To
the heart spots xp ✗

possibilities
is ' 2

Poss
,}
, j%%b

,),yp
,

sKp Till spots
1- 9 with non - hearts

There are
13.3=39

non -hearts

I K s QPQPZ 52° 3P
-
-
-
-
-
-
-
- -
-

l z
3 Y 5 6 7- 8 9 10

+ Is ? , Io ? ,- I ,39

possibilities

step Fill in the 10th card that

can be anything .

There are

52-9=43
cards left .

I K 5 QPÉPZ 52° 3P
IoT

T ITTITI
-8T To

T
43 possibility



so
,

PCFI-_É¥
=

84-13^12-11<39.38-3-736.35-34.43
52.51.50.49 - 48.47.46.45 - 44.43

= :¥÷
Now

let's calculate
PCE / F) .

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

yp



EEEEEEEE.si
,
10

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

choose from
.

Thus
,

p( E / F) = ¥3

Thus
,

PCEAF )=P(
F) - PCE / F)

=⇐¥¥-11¥)
I 0.05898 . . .

I 5,9%



⑤

¥¥ ④
④
②

Efim's , I
Heads pick
from bag 2

(a) PC red ball ) = d- • %
+ d- • § = 2¥ = §

(b) Plwhile ball )
= f- • ¥ + f-

• f- = 4¥ = ¥



⑥ Let RR, BB, and RB denote
,

respectively
,
the events that the chosen

card is all red
,
all black

,
or the

red - black card .

Let R be the

event that after we randomly

choose a card and put it down

on the ground
the up - side

is red .

We want P( RB /
R )

.

We have :

PCRBlR)=K¥%?} (4)
-

We can
write the numerator of (t ) as

PCR BAR )= PCRIRB ) . PCRB)
p

[s""p(R1RB)=?¥}⇒



This becomes

PCRBAR ) =P (RIRBI . PIRB )
= (E) • (5) = f-

For the denominator of (4) we
use the

law of total probability to get

PCR )= PCR / RR) . PCRR ) also be

+ PCRIRB ) . pay , } of asa tree
see

+ PCR / B. B) • PCBB ) next pase

= (1) (5) + (E) (5) 1- G) ( t)
= E-

Therefore, 1*1
becomes

PCRBIRI =P¥¥¥- = ¥z=⑤



Tree for :

PCR )= PCR / RR) . PCRR )

+ PCR /RB ) . PCRB ),p,p,,g,,.p,,
HERR

black side up

black side up¥BBÑo
black side up

Adding up endpoints that are red :

I. I + § - I + 3- • d- = I



⑦ Let Ri denote the event that the

ith chip drawn is red .
Let Wi be the

event that the ith
chip drawn is while .

Then the law of total probability
gives

PCR } ) = P( Rs / IN ,ARI PCW ,
A Rz )

1- P ( Rs / R , n wa )
PCR , nwz )

1- P (Rsl Rin
Rz ) PCR ,

11221

1- P (Rsl winwz )
P (w , Awa )

= 1¥11 1+6%11 )

+ 1¥11:¥d+(÷HE÷ )

= # =



b④missta
⇒hitta

•
-missta

I add
- missta up

green

⑧

"HÉ

µ.*µ**

±,m,,,a g,ang①
missta

bo①⇒hitta
Émissta

P(hit target / = (E) (0.61+16-110.5)

1- (E) ( 0.81=0.70--70%0

⑧ a



oryuucanwriteitasaformula.pl
hit / =P ( hit / b. ow

I picked) . PC bow
I picked)

+ P( hit / b. ow 2 picked) . PC bow
2 picked)

+ P( hit / b. ow 3 picked) . PC bow 3 picked)

+ P( hit / b. ow 4 picked) . PC bow
4 picked)

+ P( hit / b. ow 5 picked) . PC bow
5 picked)

+ P( hit / b. ow 6 picked)
. PC bow 6 picked)

= ( o . 6) (E) + ( 0.5K¥
)

1- Co .7) (f) + (0.9K£ /

+ ( o ,7) (f) + ( 0 . 8) (F)

= ④7=7④



⑨ 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(BBlR1=P(pB¥ (* 1

The numerator
of (4) becomes

PCBBAR) =p
PCRIBB )

. PCBB )

[""P¥§¥],



This gives

PLBBARI = PCRIBB
) . PCBB )

= 1¥)(%÷1=s¥o

We can use
the law of

total probability

to deal with
the denominator

of (* ) to

get that

p(R)=P(R1BBBB)tPB#
(**,

+ PCRIRR
) - PCRR )

Note PCBBK %-=¥
,
PCRRI -_¥¥g=÷,

Park
+1¥, ←¥¥¥¥¥d¥¥b€

= ¥

Thus, 1*1--1 gives

PIRI __ 1%11%-1+1=814%1+1%1 /
¥0 )

= 7/20



Putting this all together 1*1

becomes

PCBBIRI = P(¥f,

=¥E .

= 3¥

20.45614J
I 45?⃝



④ (a)

We will use the
formula

PCB / As / = P¥¥

BAAS is the
event that

both of
the

cards are
aces and one

of them is

the ace
of spades .

There are 3 ways

that this
can

happen

④ ☒ } "dad"" "matter④ ☒
A⑨

There are (E) ways to draw

2 cards from the deck .



Thus
,

PCBA As )= ¥1

The event As is the event
that one

of the cards
is the ace

of spades ,

se your
2 card hand is

?⃝
isn't AP÷÷÷there are

51

There are
51 of these

types of
hands .

Thus,

Pats/ =É
"
p(Blast

"¥Y¥,-=¥%÷=¥=¥
÷÷



④ (b)
We use

PCB / A) = P¥h¥

Note that
BAA = B
+ it
← fine :& )

(÷:/
"• (¥¥¥%)cards

There are (E)
= 6 ways to get

2 aces

[ since there are
4 total aces

]

Note you
can
list them

actually

☒☒:☒☒,☒☒.Li7H§( AG ,

This'
p(Braj =p (B) = ¥¥=¥



PCA ) is the probability that
at least

one of the cards
is an ace .

Let 's instead do P (A- ) which is

the probability
that neither card

is

an
ace .

There are
52-4=48 cards that

aren't aces .

Thus,
PCAT =

So ,
Plat -_ 1-

PLAY=/ -

Note (F)
= ¥¥, =

"
= 1128

and (E) =
=
- = 1326



Thus ,

PCBIAK
= P¥÷,

=¥¥÷-=,i%÷÷,
= Y÷i%%Y÷ = 13¥28
= ¥8 = ¥~~On03?⃝I 3. 03 %


