
Math 4740[HW 2 Solutions



①(a)

#
9

possibilities possibilities

There are

9 . 10 . 10 . 10 . 10 . 10 =u
six digit

numbers



O (b) Instead we calculate all

the sixdigitnumbersits
is

1 -90
- 9 0 - 9

0-90-90-9

↳↑
9 99 9

S 9

possibilities possibilities

There are

900,
000-9
#xdigit numbers without
numbers a S

= 900, 000
- 472 , 392

=05

six digit
numbers without

a 5.



②
A - z A - Z 0 -90-9

not same not same
as spot) 0-9Itto↑ ↑

9

2625 24 10

possibilities possibilities possibilities possibilitiesPossibilities Possibilities

# of license plates is

26 . 25 . 24 . 10 . 9 .8le, 00



③ (a) There are 5 letters so

there are 5 != 120 permutations .
-

b/dle
③ (b) b/d/e not same

not same zor3&
E

possibilities
possibilities possibility

There are6 possible permutations
.

Hera is the choice
tree :

abd 2 ↳
abd <
-
----

-----

a b & -
----- --

22d]
---- Labe

adbe >
adb -- ----
-----[-F Ed -- qd2 - 1 - 22212

aebd[
a C b [
-
----I

qq -- -
-----

a
ed b C

-

laed - ----
-

-----



④ (a) Some examples are
01/21/20

11 IIIIII

12000/2/

Let's count !

14
↑

↑ + 4

3 3 3 33 3 3 3

possibilities

There are 3 . 3 . 3 . 3 . 3 . 3 . 3 - 3 = 38

=possible sequences



① (b)

~The
of the 70 ways:
: [Pick 4 spots from 000 0

the 8 total spotsE
--------

where the O's go .

This can
be done -

in (4)=!
= 70 ways

2:

Now there is no choice
at this point, you

4 spots with[the remainingmust fill
I possibility at

this

Is .

Thus , only

step.
-

Laborexample bec
a

a
Answer :

Total # of sequences

is 70 · 1=



①(c)
Sel: Example possibility

Pick 3 spots from the -q--
8 total spots to put the
[

O'S .

There are[ ↓(5)==
ways to do this

S: the

remasspots toits to put Emepossibilitya
--------

the Is in .

There
are[ O

()= ↓to do this
ways

Al: Only I choice to Example possibility

soot ,
with s[make now

: Fill
the

· 200
112

--------Fl
number of sequences

remaining

Anner:
is 56 . 10 . 1=



⑤ The sample space size is IS1 = 60 = 46, 656 .

Let E be the event that at least
two of

the dice have the same
number . We want PlE).

Instead we will calculate
PCE) = 1-P(E)

where E is the event that
none of

the dice

have the same
number .

⑫i e Hi
We dis is
3 2 I

S 4
choices choices choice

6
choices choices

since can't since
can't since can't since can't since can'tchoices

be the be the be the

be the
be the

same as same as same as

same as same as die) or die) or die) or

die die) or
die2 or die2 or die Zum

die2 die 3 die 3 ur
die 3

or die4 die 4 or

dieS

S
=9845679 ...
%



⑥ The sample space has size

#
8 .8 .8 . 8= 8" = 4 ,

0962(a) First choose where
- these

the two 3's can go by -

picking two
of the for ---

3. & the-

3-spots . -

- -

= - - ibilities
-

-

3 3 we=
3

counting
-
-- are

Then fill in
the remaining two spots

with two
numbers that aren't

3s
.

ex:z
voices

⑰49
There are 6 . 49 = 294 possibilities .

So
,
the probability is.
%



(b)

Plat most two 8's)
= P(no 8's

+Plexactly one
8)

+ Plexactly
two 8's)

fill in the four spots with
#S that aren't

8's

=77. iis counting
-

[these 4choose where
the one possibilities

S
8 goes then

fill in the remaining ----
S

three spots with
#S that aren't

8
----

S

+&
-

Note

choose where
the two

8's
(4) = 4

go
and then fill in the

remaining E+wo spots with #S that
aren't 8 (2) = 6

F
+294.

%



(c)

P) at least three I's) = Plexactly three I's)

+ plexactly for Isl

pick 3 spots fill in all
out of the 4 spots 4 spots with

Is

for the Is . Then
there is only one way

↓ ll the remaining spot to do this

with #S that aren't 1
.
-

-
==s

%



⑦
The sample space has size

6"= 60
,
466
,
176

Now count possibilities.
example possibility at this step

Styl: Pick where Ithe one 4 goes.⑭possibilities ----------
example possibility at this step

Stey2: Pick where
the six S's go .-F

31

= 84 possibilitiesL
example possibility at this step

Ste3 : Fill in theFiother three spots ↑ choicewith numbers that Y choices

aren't 4 or
5.

4, 4 . 4 = 64↳sibilities



The probability is thus

H
~889 ...

-re.



⑧ The sample space has size (Sl
= 2 = 32

Cal Pick where the
one head goes :

(i)=

Fill in the remaining
↑ spets with tails

: 1 . 1 . 1 . 1 =

We counted these

plexactly one head)= possibilities :

F
-

...[I I I I IT +II
-

T= II I-



(b) Pick where the
three heads go : (5)=

= 10

Fill in the remaining
I spots with tails

: 1 . 1 =

plexactly three heads) =ut
...

Note: The count
of 10 above

counted these :

·
# I II

# I I I

I I I #

*



(2) There is onlyI way to get

all tails .

It is I I I II

So,

pall tailsde



⑨ The sample space has size

-

S = 2
2
= 1
,
048 , 576

(a)

Platleast 2 heads) = 1 - P(less than 2 heads

= 1 - Plexactly 0 heads) - Plexactly I head)

exactly / head .

onlyI way to
Pick the spot where the

have 0 heads.
head goes in (2)

= 20 ways.

Fill all 20 spots
Then fill the remaining spots

with fails with tails inI way.

-

=-must-

-...

98%



(b)

Plat most 3 heads) = P(0
heads

+ P(exactly /head)

+ P(exactly 2
heads)

+ Plexactly 3 heads)

pick3 spots

pick/ spot pick spots out of 20
out of 20

out of 20

for the head for the heads
for the heads

then fill the
then fill the

then fill the

rest with this
rest with this

rest with this

in I way

in I way
in I way -
-
-

=
[10st
·sai

.



⑳ There are 6" = 1296 ways to roll

a6-sided die four times in a row.

Let E be the event that a

occurs at least once in the
four rolls.

Then E is the event that
no

3's

occur in the four
rolls.

1
,
2
,
4
,

1
,
2
,
4
,

1
,
2
,
4
,
144 , zi
I
5 . 5 . 5 . 5 = 5 = 625

possibilities possibilities possibilities possibilities

Thus ,
P(E)= 20 . 48 .

So, P(z)
= 1 - P(E) = 1-

=



⑪
The sample space has size

Isl = (4)=
98 . 17 . 16.

5 ! !

=,4805, So

To count how many
ways we

can pick
S numbers

So the
smallest number is

larger than
6 we

must pick
S numbers from the

14 circled
below.

u5 ! 9!

Thus the probability
is

⑮e
.



①
6 0 ⑧ ⑳⑳j⑳②
all
Is)===
(a) How many ways

can two red

balls be selected ?

g(2)= = = = 6

pick 2 of theFredballs
So
,
the probability of selecting

two

red ball is2col%



(b) How many ways can one red

ball and one green ball
be selected ?

(4)( ? ) = 4 . 3 = 12

Wu

pick Rice

red greenas

So
,
the probability

of selecting

one red ball and
one green ball

is

0.57157 . 1 %



⑬
&E
D ③

00 ⑪
② G~⑦

Isl = (2)==

How many ways
can you

select

two even
numbered balls

?

(2)=
= 6 .

Thus the probability
of selecting

two even

~ numbered
balls is

the 4 even
pick 2 of [numbered 5 = 0

.214221 .
4 %

balls



# Recall there are

(47) : 27 = 41 , 416 , 353 possible tickets

Thenumber of tickets that get
2 of the

S lucky #s correct
and the mega

number is

pick3
pick

pick 2 non- the
of the winning winning
Swinning lucky mega

lucky numbers number

numbers

T
EY 0, 00277...
%



(b) The number of tickets that get
4 of the

S lucky #s correct
and the mega

number is

I
pick ↑

pick pick

of the non-
the

winning winning
swinning

luck mega

lucky number
number

-

↳(i=
Eurosoz...
-soz %



⑮

There are (2)
=== 12

ways
to be dealt two cards.

(a) There
are

four aces :
,

This there are
(E) possible

ways
to be dealt

two accs.

4 . 3 . 2 - / 6

(2)=
=

2- 1 . 2.

Thus the probability
of such

an

event is

=2489 ..

r. 459



(b)

There are 13 possible face
values :

A
,
2
,
3
, 4 ,
5
,
6
,
7 ,
8
,
9 , 10,

5
,
Q,

Each face
value has

4 suits.

Thus ,
there we

13 · (2) = 13.2 = 13
. 6 = 78

un m
choose

of thechoose two
the face 4 cards,

ie

value

ways
tohostslands of the

same

face
value.

the probability
of such

an

Thus,
event

is

=⑮88.



(c) How many blackjacks are there ?

Thereore 4 aces :

#,,

There are 16 tens, jacks , queens,
kings :

↳,, ,
#,
↳,, ,
↳,,

There are. (4)= 4 : 16 = 64 blackjack

choose choose

an ace a 10,
5

,
Q
,
or K

Thus
,
the probability of being

dealt a

blackjackis



⑯ Recall from class that there are

(52) = 2 , 598, 960

possible 5-card poker hands.

-

Cal we need
to count the

number of flushes.

Se1: Pick
the suit.

↳[
-
↳
-
#2: Pick

S face values

-x·[ *y we picked these S possibilities



So , #flushes
is 4 : 1287 =

5148 .

Thus , the probability
of getting a flush

is

=
%
(b) Let's

count the
# of

three of a
kinds.

Set: Pick the face
value for

the three of a kind.

# , 2 , 3 ,
4, 6 , 7 , 8 , 9 , 10,

5
,
2,E[↑Suyeeasy

itstat



Squ: Pick the
suits for

the three of a kind.

⑨,t=[-asay we pickedthese three

te

#:Pickthe forlea turt [for the (12) = 66

#
,
Q, 3 , 4, 6 , 7 ,8,

9
,
10,
5
,
Q,
k[& pickun

say we picked
these

te



104: Pick the suits
for

non-three of a
kind part

the

T[paywepickeda abovete
Combining all

4 steps gives

1304 . 66 . 4 . 4 = 54 , 912

three of
a kinds.

Thus , the
probability of getting

a three of a kind is

-912 =t..
2
,
598, 960~



⑰ There are 49 remaining cards . Thus , there

are (49)=1

possible two card combinations that you
can get .

~Thereare 13-3 = 10 remaining clubs .

So,

the odds of getting two clubs
is

right
↳D

at o -
gives

gives

ist
where

?is any
suit except you

don't want to

Courto
since those would give

you
a
straight flush .

↓



Thus
,
the number of hands that give you a

straight but not a straight
flush is

4 . 4 + 4 . 4 - z = 30

u -
-

⑰ ⑤ ⑭
⑨

So,
the probability is ice

Thecards that give
vousee

are lit andg .

Thus
,
the

probability isit...



⑮
S = &(H, 1) , (H ,2) , (H ,

3)
,
(H ,

4),

(T, 1) , (5 ,2) ,
(T , 3) , (T ,Y)]

& is the set of
all subsets of

S

((t ,1)

h
(t
,

1)

# (t
,
2)

318

(T ,
3)

(T
,
4)

P(H , 1) = z
: 5 = T P(T , 1) = E 5 = T

p((, 2) = E z = 36 p(T , 2) = E z = 36

P(t, ) = E z = 7 p(T ,b) = E - z = 7

P(H ,4)
= 2. 2 = 76 p(T ,4)

= E. 2 = 76



⑭
S = &(H, 1) , (H ,2) , (H ,

3)
,
(H ,

4),

(T, 1) , (5 ,2) ,
(T , 3) , (T ,Y)]

& is the set of
all subsets of

S

((t ,1)

*
(t
,

1)

*
(T
,
4)

P(H , 1) =F= P(T , 1) =· = 55

P(H, 2)== p(T , 2) =7 z : 5

P( ,3) = F
- z= p(T ,3) = 7 z = 5

P(H ,4)
=F= P(T ,4)

= 3 - 2 = 5


