Permutations and Combinations Lesson #1: The Fundamental Counting Principle 3

® Assignment

1. A football team has the following kit : jersey: red or black
pants: white, red, or black
- socks: red or white
The team plays in a different uniform each week until it has to repeat a previous uniform.

Determine how many weeks the team can play before repeating a previous uniform

by using
a) a tree diagram b) the fundamental counting principl
& :
A N
rd <% <4 AAF L= \am vieekS
\%(F S
W

\)\o\c\t,/\"! W hwuks

RGN

» 3
b
2. How many ways are there of arranging 6 different books side by side on a shelf?
6:'S-H1. 3.3\ =730 Ways.

3. With the new renovations completed at Prestwick High School, there will be seven
entrances. In how many different ways can a student coming for Math tutorials

a) enter and exit through any entrance? |- | = y |
b) enter the school and exit through a different entrance? |, (, = L\ pY

¢) enter and exit through the same entrance? ’\ A= "|

_ - Ol\es  Flams
4. The score at the end of the second period of a hockey game is: Flames 6 ©Otilers 3.

ﬂ]amme was attempting to determine how many different possibilities there are M

for the score at the end of the first period. He used the fundamental counting principle
and multiplied 6 by 3 to get an answer of 18. Explain the error in his reasoning. )
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5. If each of the students in a class of 30 students is capable of winning any of the class
prizes, how many ways are there of awarding

a) a first prize, a second prize, and a third prize in Mathematics? 30 - 39 . A%= A43b0

b) a Mathematics prize, a Chemistry prize, and a Physics prize?

90.%0 30 - a1 00O
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6. Three digit numbers are formed using only the digits 2,3,5,6,7,and 9.
a) epetitions are @Ecrmitted, how many 3-digit numbers can be formed?
@3— ; @ ' 20

b) How many of these are

i) less than 4007 ii) even? iii) odd? iv) multiples of 57
305 542 s4d 54
" 31511 9 <
ot > » L\O ,L{O :B/O "c)\O .

7. A vehicle license plate consists of 3 letters followed by 3 digits. How many different
license plates are possible if:

a) there are no restrictions on the letters or digits used?

do: b -do 1O 0. 0 =}yq 57000

b) no letters may be repeated?

Ao.aSs- 31 (0. 10 1O =15 bad 00O
¢) the first digit cannot be zero and no digits can be repeated?

h-do-an - A A8 - 394y

8. How many ways are there of getting

from A to C in each diagram, passing Diagram 1
through each point at most once? s A (
Answer to Diagram | 8,
5 . 3 = \S- Diagram 2
A C

Answer to Diagram 2

2.2 =9

503 Wo =\S i

‘3 ' a‘ = to —  Diagram 3 \

Answer to Diagram 3 e ¢
3= 3 i AN
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9, Determine the number of t.'_o_ui letter “words” that can be formed from the letters of the
word PRODUGCE if

a) each letter can only be used once .__1. _(Q_° _S__.' ,_Lj_ = Xbl O

b) each letter can only be used once and the “word” must
i) contain only consonants ii) begin and end with a consonant

43 a-1=94 4 54 3=a4o

iii) begin with a vowel

30 S g0 Pest X passhr?
v)  begi wimDandendwim_:\:;wel A0
0 54 3 =40 (s 4) - UgO

—

10.a) How many different three-digit numerals can be formed from the
digits 1, 5, and 8 if the digits cannot be repeated?

522\ =L

— —

b) How many different three-digit numerals can be formed using the
digits 1,3, 5,7, and 9 if the digits may be repeated?

222 = )y

¢) How many four-digit numerals can be formed from the digits 0, 2, and 3 if the digits
may be repeated? (Note: 0223 is classified as the 3-digit numeral 223).

25:5:2 = 5Y

d) How many different non-zero numerals are possible using some or all of the numera\ S

0, 1,2, and 3 if the digits cannot be repeated?
3% Q_'__l_ oy _5_&._&. ot ..5_.& or 3 Ig+l%"'°”’.5
-}_a- T 4o $0 4o

11. Mr. and Mrs. McDonald want a family picture taken with their children, Hamish, Flor:
and James. In how many different ways can all five line up in a straight line for the
picture if
a) there are no restrictions?

5.t 2.3 -\ = O
b) the parents must be at either end of the line?
a2 31\ =\
c) baby James must be in the middle?

He 3 Tea-\ -

d) the children alternate with the adults?

L0 U R R U S
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12. a) How many odd six digit numbers have no repeating digits?
} B8 16'S 5 ~61s00

b) How many even six digit numerals have no repeating digits?

@Y. 1-6.5.

+0

v
oMI6/§

l v ? ' _S:_: 1__'_, _(_9_,
0 EE)
AL FS¥Nbo = by &0
Use the following information to answer the next question.

The word PRODUCT has been spelled using letter tiles. An illustration is shown.

P R@o@c U

13. Using only these tiles, determine the number of four letter arrangements if thearrangement
a) has any letter in any position b) begins with PR
A s q egde TRRTS Y = 90
c¢) has two vowels in the middle d) has two consonants in the middle

a1l Y=Y4 5-5 Y .4 =Yoo

14. Dania had two pennies, four nickels, two quarters, and five dollar coins in her purse. She
correctly determined that there are 269 different sums of money she could make using

one or more of the coins. Explain her reasoning.

i

POt Noks quadvs - ollaws B
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3 S 3 - _b =30

- et Ohoost. To oF 4goh (oin so o~ =369

15. Ocean-going ships have use coloured flags hung vertically for signalling. By changing
the order of the coloured flags, the ships can send out different signals.

If ships carry six different coloured flags, one flag of each colour, how many different
signals are possible if

a) all six flags are used? b) four flags are used?

6:S %230 =3O 6543~ 360

c) at least two flags are used? /
G\
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Mm How many even 5-digit whole numbers are there? Note that 31248 is acceptable, but
01248 is not.

A. 13776 4 -0 10 VO 2. 45000

B. 15120 X0 olal4[b6lg .
@'45000
D. 50000

17. The final of a 100-metre race contains 8 competitors. The number of possible ways in
which the gold, silver, and bronze medals can be awarded is

A. 21 8«_:_\_‘_(9_."33(0
B. 24 -

@ 336
D. 512

EONRi8. Sandra is taking an examination which consists of two parts, A and B, with the followiry
Respunse instructions. '

- Part A consists of ?thr_ec;gygsmns_md_thﬂ.smdﬂm.muﬂ.dm
- Part B consists of four questions and the student must do two.
- Part A must be completed before starting Part B.

- At the end of the exam the student has to list the order in which she
attempted the questions.

The number of different possible orders is
{Record your answer in the numerical response box from left to right.) "‘
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