Geometry A Name K ey

Combinatorics Worksheet — - Period
Simple Cases, Pascal's Triangle Day /

1. For dinner, you must choose pizza (P) or chicken (C), and either milk (M) or water (W). Use a tree
diagram, and list the outcome set (set of all possible dinners).
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2. In a certain state the license plates are 3 numerical digits followed by one letter. How many license
plates are possible?
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5 3. Suppose you toss a coin twice. What are the possible outcomes? Draw a tree diagram to determine
“-- the outcome set. ' '
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4. Youroll two dice. What are all the possible outcomes?
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5. If you roll two dice and add the numbers together, how many different syms are pqssible?r E
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6. Alex has 6 pairs of pants, 10 shirts and 3 pairs of shoes that he wears for work. How many different
combinations of a pair of pants, a shirt and a pair of shoes can Alex wear to work?
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7. In how many ways can Jordan, Shelby, Sean, Nathan, and Steven stand in line?
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8. Danielle, Connor, and Isaac ran in a race. In how many different orders can they finish the race?
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9. From 6 students (4 boys and 2 girls) a teacher wishes to pick a boy and a girl. Find the number of
possible outcomes.
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10. If a store has three kinds of sweaters each in elght different colors, how many different sweaters can
you buy‘?
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11, Write the first ten rows of Pascal's Triangle:
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Geometry
Counting Worksheet De‘?’ Z

1. How many four-person committees can be
chosen from a group of seven people?
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" 2. Find the number of possible choices when
you choose one itern from each category: 3
cars, 5 colors ,

3 32

' 3 How .'mar}y four-digit’nuinbcrs can you make.
“oby arranging the'mi'mbers 1,3, 7,-apd 97 . -
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:r'In how many ways can J ordan Shelby, Sean,
..':i'_Nathan and Steyen stand in line? .

S re f“"‘[f%ﬂ

5 : There are ten players on the basketbaﬂ team.
S How many ways can a starting lineup of five
opt be ch
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-+ 6. How many ways Can a president and vice-
-~ president be selected in a class of seventeen

_students‘? 0’6"” Wmfz, = (t s _t'% ‘b

7.) Danielle, Connor, and Isaac ran in a race. Tn
-~ how many different orders can they ﬁmsh the
race?
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8. Find the number of possible choices when
you choose one item from each category: 3

drinks, 4 vegetables, 2 desse
PNy,

9. If there are three seats available on the bus

and two people who want o sit down, how
many different ways can those two people
arrange themselves in the empty seats? 32
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10. Ms: Crump aIways includes a few bonus -
questions on her tests. Since if you get them
wrong they don't count against your score,
you might as well try themn. However, on the
last test she said you were only allowed to
answer two of the five bonus questions. -
offered How many ways could this happen?.
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1. Andrew has six dlfferent kmds of ¢ cars to use
on his mode] railroad. In how méany different

orders can he arrange the cars to be puHed by

the engine? ~ . o C
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12. Tt is student council election time again!”
Your principle has asked you to vote for two
representatives from your math class. Since
your class is small (8 students) it should not
be too hard to figure out how many ways two
students could be selected in this process.

Can you figure it out?
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13. How many different ways is there to arrange
5 students in a row?
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15. How many different two-digit numbers can be
formed using each of the digits 3, 5, and 7 only

once? .
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17. How many different four-digit aumbers can be
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How many ways are there to arrange 6 chairs in

a Tow?
a) 36 b) 216 ¢) 512
0 720 ¢) 46,656 ton ‘
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A box contains four slips of paper, each with one
of the letters m, o, t, or h written on it. What
is the number of three-letter outcomes that may
be selected?

c} 36

d) 48 &) 60

.. Massachusetts display three digits. fo]lowed by:
th_ree Ietters Wha,t is the; number of dlfferent_
' plates possﬂ:le'? ' '

7, 57, 000-
o) 22, 980 ooo
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o d) 20,124,000

“c) 18,824,000
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18. How many 4-digit numbers are possible nsing the
formed from using the digits 2, 5, 6, and 8, if digits 1, 2, 3 4 5, and 6, no digit used tmce’(fd"‘*“‘a 2»)
'ea.ch digit is used only once in each arra.ngement'? - -
i d) 720 e) 1024
' é.) 4 o b) c) 20 e) 28 o
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18, How many combmatlons of 4 CD’S can be chosen 20, A book club oﬁers yom: cholce of 3 bestseliers
from 14 CD = offerea E? a CD club?. - for $10 How many combinations of 3 bestse]lers
e B can.you choose from among: the 15 oﬁered by o _
a) 124 b) 321 c){ 51%- :i) 742 1001 4 the club?
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LR \ Frorn 6 students 4 boys a.nd 2 g;:rls a teacher RS 'Seth is o seléct a center and guard for h_ts éi',“‘i")‘
o V _ __3"'Wxshes_ to pick a boy and a girl. Find the . basketball team from a group of 7 people.  Find
.- . number of possible outcomes. the number of possible ontcomes.
e) 15 a) 14 c) 49 d) 56 e} 72
R - New hcense plates for passenger cars: in . 24. Authorization codes used by company consist

four digits followed by two letters. How many
different anthorization codes are possible?

a) 920,000 b) 5,560,000

¢) 5,600,000
d) 6,084,000 60,_000 S
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Geometry Name (’6"1

g

Counting/Combinations/Permutations ' Date __ Period
Worksheet DO‘Y 2 :

1 Suppose you’re at a restaurant and you can choose between pizza and a hamburger as a main meal,
fries, salad and fruit as a side dish. What are the possﬂale meal combmatlons you could make?

144@;; - iﬂh@—ﬁ: Y fries
1220 e Salod RO "%’?ﬁ% Sa &é , e
' /P';?"’! . Lrich | ﬁ;. Veda § Eruito 0
s@ﬁ : ' mﬁ;urge( &“f:ﬁ&i _
l&m%@er‘”ﬂ f@ é%%gzax’"gafg fm§afi -

- M’, F e é‘«m%ﬁa SR ¥ ffMﬁ
2 Youroll two dice. What are all the possible outcomes?
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In how many ways can three letters be chosen from the letters A, B, C, D, and E? (ABC is different
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5 Aplzza shop offers seven toppings. How many different “four item” pizzas can bc made'? -
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7Y 7l 324%%—# o

[ Odectresit-aaliar)

6 Six of your favonte songs are not among the 17 chosen by a radlo statlon. If you want to play three
of your favonte songs, in how ‘many ways can you choose three songs from the six? -
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Ceometry

Combinations/Permutations

1.} Each of two dice is marked with a different 2.
i integer from 1 to 6 inclusive. The two dice are
rolled and the numbers on the top face of each
die are added. How many different sums are
possible?

c) 24

lewest=i .
| 2,3,458,%4§,9 Mﬁﬂ&

b) 12 d) 34 &) 36

hort i

3. How many possﬂ)le outcomes are there if you 4.
roll 2 dice?

c) 48  d) 60  e) 72
4ﬁummj 6/5(0/ m:q%y i & b «éw' = Bb
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5. Eight boys and twelve girls attend a ‘party: How = 6.
many different dancing pairs of one girl and one
boy can be formed?

a) 4 b)Y20 ¢} 40  d) 80 '
g -2 L |

7. A student has a choice of 4 math classes and 8.

5 history. classés: In how many ways can she

choose oneé math and one history class?

2) 9 b) 10 d) 24 o) 54
o
e wW; |
9. Patnd{ picks ‘2 marble from a bag containing 10.

8 differently colored ma:bles then replaces the
mazble, and picks another ‘What is the number
of possible outcomes?: :

a) 56 @ c) 128 d) 256 .e) 512

a2«

11. Thete are 5 candidates for senior class president, .12,

3 candidates for vice president, and 4 candidates ... -
for secrefary. How many different ways can the . -

offices be filled?

a) 12 b)30 ) 35 giw’f_ja
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Per/Sec. : Date

Two dice are tossed. What is the number of
ways 8 can appear from the throw of the dice?

a} 0 b) 2 c) 4 (d)S e) 6
'ng b+2
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Two coins are tossed, a penny and a dime.
What is the mumber of possible outcomes?
a4

c) 3 e) 5

Emily has 5 blouses and 3 pair of slacks. Find

a)l
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o

. the number of possible outfits consisting of one

blouse and one pair of slacks.
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There are 5 candidates for governor and
6 candidates for controller.. In how many ways
can these offices be filled?

a) 4 b) 11 ¢) 18 d) 24 @
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A room has 5 doors. In how many ways can’
Miguel enfer the room and leave by any door?

b) 10 c) 15
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Alex has 6 pairs of‘pa.nts, 10 shirts, and 3 pairs

of shoes that he wears for work. How many

. different combinations of a pair of pants, a shirt,

and a pair of shoes can Alex wear to work?

a) 140 'b) 155 €) 180, d) 200 ) 225
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Geometry | , - ' M

Counting/Combinations/Permutations
Day3
I.  Trees

| 1_: Suppose you toss a coin twice. What are the p0331ble outcomes‘? Draw a tree diagram to
determine the outcome set. - &

2 Suppose you are on an alrplane and you have a choice of chicken or pasta for the main meal and
a choice of a brownie, ice cream, or cookies for dessert. ‘What are all the possible meals you
could select? Draw a free diagram to detenmine the answer.
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| ;f‘;' i Permutaﬁons tions (No repetition, o_ré'er_;m;tﬁx )
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. F ive horses are running a race. In how many different ways can these horses come in first,

second, or thlrd place'? . é
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2 . Find the number of different ways to arrange four people in a line.

2z ) =7 e
R iy s

= T e A M N ey 0 e T s .

e
Bl ... o




[T Combinations

1 At Coldstone Creamery you can choose between nuts, Oreos, and sprinkles as your toppings.

How many different ways can you choose two of the toppings? Draw a free diagram to

determine the er.  Autst orey y Ay 45 mﬁi@ ey Faats, (Cﬁ’oycaafaw% &(e-f; /Nﬁni@i{f N
B ”"“‘i; ; oressdspeinklgy, SpriagBFiTl, spesk Herbales & 1 dedes ot prerth
We call choosfig r items from a possible » items combznatzons and the notation is ,C, --“n choose

? In our last example we bad to choose 2 toppmg from a total of 3 toppings. We would say “,C,”
or “3 choose 2.7 T T L e -

We can always make a tree diagram for combinations, but sometimes it gets a litile confusing,
~ especially if we have many items to choose from. There is no repetition and order does not matter.

It can be easier to evaluate ,C, by using Pascal’s Triangle:

Pascal’s Triangle
P
) g

b .
g'?:
p Y @?‘
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e - Let’s refer back to our Coldstone Creamery example where we needed to evaluate ,C.
- Count down to row 3.

- Go over to column 2. (an’t forget to start counting with 0.)

- The answer for ,C, is 3

Now try the following examples:
4 C3 = —LL 2 C1 = —-&—
sCy = m___/i? 6C4 = —--—f ”Sﬂ

2 Suppose that there is a club that has si
members be formed? e |

£ T L5

RIS .




ST -

Geometry Name

Combinatorics Worksheet - Period
Simple Cases, Pascal's Triangle

1. For dinner, you must choose pizza (P) or chicken (C), and either milk (M) or water (W). Use a tree
diagram, and list the outcome set (set of all possible dinners).

2. In a certain state the license plates are 3 numerical digits followed by one letter. How many license
plates are possible?

3. Suppose you toss a coin twice. What are the possible outcomes? Draw a tree diagram o determine
the outcome set, '

4. You roll two dice. What are all the possible outcomes?

5. If you roll two dice and add the numbers together, how many different sums are possible?

6. Alex has 6 pairs of pants, 10 shirts and 3 pairs of shoes that he wears for work. How many different
combinations of a pair of pants, a shirt and a pair of shoes can Alex wear to work?

7. In how many ways can Jordan, Shelby, Sean, Nathan, and Steven stand in line?




8. Danielle, Connor, and Isaac ran in a race. In how many different orders can they finish the race?

9. From 6 students (4 boys and 2 girls) a teacher wishes to pick a boy and a girl. Find the number of
possible outcomes.

10. If a store has three kinds of sweaters each in eight different colors, how many different sweaters can
you buy?

11. Write the first ten rows of Pascal's Triangle:




Geometry
Counting Worksheet

1. How many four-person committees can be
chosen from a group of seven people?

2. Find the number of possible choices when
you choose one item from each category: 3
cars, 5 colors

3. How many four-digit numbers can you make
. by arranging the numbers 1, 3, 7, and 97

o 4. Tn how many ways can Jordan, Shelby, Sean,
. Nathan; and Steven stand in line?:

IR 'Thefc'are'ten:p']aycrs on the basketball team.
How many ways can a starting lineup of five
players be chosen?

6. How many ways can a president and vice-
president be selected in a class of seventeen
students? -

7. Daniélle, 'C'onno'r, and'I:'séac'fan na racé...'In'
how many different orders can they finish the
race?

8.

i0.

11.

12.

Name

Find the number of possible choices when
you choose one item from each category: 3
drinks, 4 vegetables, 2 desserts.

If there are three seats available on the bus
and two people who want to sit down, how
many different ways can those two people

arrange themselves in the empty seats?

Ms. Crump always includes a few bonus .
questions on her tests. Since if you get them
wrong they don't count against your score,
you might as well try them. However, on the
last test she said you were only allowed to
answer two of the five bonus questions
offered. How many ways could this happen?

Andrew has six different kinds of cars to use
on his model railroad. In how many different
orders can he arrange the cars to be pulled by
the engine? = . e S

It is student council election time again!
Your principle has asked you to vote for two
representatives from your math class. Since-
your class is small (8 students) it should not
be too hard to figure out how many ways two
students could be selected in this process.
Can you figure it out?




13.

15.

17.

o1e.

How many different ways is there to arrange
5 students in a row?

a) 5 b} 15 c} 25 d} 50 e} 120

How many different iwo-digit numbers can be
formed uvsing each of the digits 3, 5, and 7 only
once?

a)3  b)6 )8 49 e) 12

How many different four-digit numbers can be
formed from using the digits 2, 5, 6, and 8, if
each digit is used only once in each a.rra.ngement'?

a;)..;_: | b) 12 c)zo d) _24_ OR

How manjr combinations of 4 CD’s can bé chosen
from 14 CD’s offered by a CD club?. .

a) 124 D) 321 ) 518 d) 742 e) 1001

: .__-'me 6 students, 4 boys and 2: glrls a teacher
“wishes to pick a boy and a girl. Find the. . ..

. :-number of possible outcomes.

23,

.:..: a) 4 : b) 7 ¢) 8 a) 9 e) 15

New.: H’céﬁée plates for passenger cars in.

' Massachusetts display three digits foHowed. by
'th:ee letters Whr:_xt is the nmber of dlfferent
o plates possﬂ:nle:‘7

a) 16,985,000-- b) 17,576,000 " ¢) 18,824,000
d) 20,124,000 &) 22,980,000 |

14.

16.

18.

20.

22.

24,
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How many ways are there to arrange 5 chairs in

a Tow?
a) 36 b) 216 c) 512
dy 720 e) 46,656

A box contains four slips of paper, each with opg—————
of the letters m, a, t, or h written on it. What
is the number of thres-letter outcomes that may
be selected?

a) 12 b) 24 ¢ 36 d) 48  e) 60

How many 4-digit numbers are possible nsing the
digits 1, 2, 3, 4, 5, and 6, no digit used twice?

a) 256 b) 360 «¢) 512 d) 720 ) 1024

A book club offers your choice of 3 bestsellers:
for $10 How many combinafions of 3 bestsellers
can. you choose from among the 15 oﬁered by
the club? N

a) 90  b) 365 c) 256 d) 455 o) 1025

Seth is to select a center and guard for his

bagketball team from a group of 7 people. Find
the number of possible cutcomes.

a) 14  b) 42 c} 49 d) 56 e) 72

Authorization codes used by company consist
four digite followed by two letters. How many
different authorization codes are possible?

a) 920,000 b) 5,560,000  ¢) 5,600,000
d) 6,084,000 ) 6,760,000




Geometry , Name
Counting/Combinations/Permutations Date , Period
Worksheet .

1 Suppose you're at a restaurant and you can choose between pizza and a hamburger as a main meal,
fries, salad, and fiuit as a side dish. What are the possible meal combinations you could make?

2 Youroll two dice. What are all the ?ossible outcomes?

L)

In how many Ways can three letters be chosen from the letters A, B, C, D, and E? (ABC is different
from ACB, etc) . _ o _ _

4 "Use Pascal’s Triangle to evaluate

a LG b G c (C, ' d (C,
B _- 5. A pzzza shoi): offers seven toppings. How many different “four item” pizzas can be made? -

6 SIX of your favonte songs are not amiong the 17 chosen by a racho statlon If you want to play three
of your favonte songs, 111 how many ways can you choose three songs from the six? :

T O S SRy Sy S P




; Georetry

Combinations/Permutations

1. Each of two dice is marked with a different
integer from 1 to 6 inclusive. The two dice are
rolled and the numbers on the top face of each
die are added. How many different sums are
possible?
a) 11 b) 12 c) 24

d) 34 o) 36

3. How many possible outcomes are there if you
roil 2 dice?

a) 12 b) 36 <) 48 dA) 60 &) T2

5. Eight boys and twelve girls attend a party. How -

maxny different dancing pairs of one girl and one
boy can be formed?
a) 4 b) 20 ) 40

d) 80 e) 9

7. A student has .a:, choice of 4 math classes and
5 history classes. In how many ways can she
choose one math and one history class?

a) 9 b) 10 d) 24

c) 20 e) 54

'. 9.  Patrick picks a marble from a bag containing

& differently colored marbles, then replaces the
mazrble, and picks another. What is the mamber
of possible outcomes?. - :

a) 56 b) 64 d) 256

c) 128' e) 512

11. Thete are 5 candidates for senior class president,

3 candidates for vice president, and 4 candidates .

for secretary. How many different ‘Ways can the
offices be filled?

a) 12 b)30 c¢) 35 d)60 e) 75

10.

12.

v

25

Name ;

Per/Sec. : Date

Two dice are tossed. What is the number of
ways 8 can appear from the throw of the dice?

a) 0 b) 2 c) 4 d) 5 e) 6

Two coins are tossed, a penny and a dime.
‘What is the number of possible cutcomes?

a) 1 b) 2 c} 3 A4 &5

Emily has 5 blouses and 3 pair of slacks. Find
the nmmber of possible outfits consisting of one
blouse and one pair of slacks.

a) 2 b) 4 c) 8 d) 15 e 2

There are 5 candidates for governor and

6 candidates for controller.. In how many ways
can these offices be filled?
€) 18  d) 24  ¢) 30

a) 4 b) 11

A room has 5 doors. In how many ways can
Miguel enter the room and leave by any door?
b) 10 e) 25

¢} 15 d) 20

Alex has 6 pairs of epfmts, 10 shirts, and 3 pairs
of shoes that he wears for work. How many

. different combinations of a pair of pants, a shirt,

and a pair of shoes can Alex wear to work?

a) 140 1b) 155 «¢) 180 d) 200 ) 225

(¢

(y




Geometry
Counting/Combinations/Permutations

I Trees

1 Suppose you toss a coin twice. What are the possible outcomes? Draw a tree diagram to
determine the outcome set.

2 Suppose you are on an alrplanc and you have a choice of chicken or pasta for the main meal and
a choice of a brownie, ice cream, or cookies for dessert. What are all the possible meals you
could select? Draw a tree diagram to détermine the answer.

I Permutations (No repefition, order matters)

1 Five horses are running a race. In how many different ways can these horses come in first,
second, or thlrd place‘?

2 Find the number of different ways to arrange four people in a line.

P it -




Combinations

1 At Coldstone Creamery you can choose between nuts, Oreos, and sprinkles as your toppings.
How many different ways can you choose two of the toppings? Draw a tree diagram to
determine the answer.

We call choosing r items from a possible » items combinations, and the notation is ,C, --“n choose
* In our last example we had to choose 2 toppmg from a total of 3 toppings. We would say “,C,”
or “3 choose 2.” T e e . - '

We can always make a tree diagram for combinations, but sometimes it gets a little confusing,
_ especially if we have many items to choose from. There is no repetition and order does nof matter.

It can be easier to evaluate ,C, by using Pascal’s Triangle:

Pascal’s Triangle

' Let E refer back to our Coldstone Creamery example where we needed to evaluate C

" Count down to row 3.
Go over to column 2. (Don’t forget to start counting with 0.)

The answer for ,C, is

Now try the following examples:

G= C2G=
5C2= _— 5C4:

2 Suppose that there is a club that has six members. How many ways can a committee of 3
members be formed?

P
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