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Permutations and Combinations Lesson #7:
Problem Solving with Permutations and Combinations

Review

Recall the following formmulas from earlier lessons.

« Fundamental counting principle, number of ways =ax bx e x Q_. Q' 9
+ Factorial notation, #! = aln - 1)in-2)(n-3) . (3)2)1), where n E W

= Number of permutations of » fromn, P = (n ’_!t?_j! OY‘M rm‘H'erSE

« Permutations with repetiions, number of ways = 4 ql : ?H KA L. LEL 8 !
i L . . - * —
313!

Lorder cloes ot vmw,r “n choose ¢ *

oLy e

"
= Number of combinations of r from n, ,C, = [ ] =

5@ In problem solving, it iz essential to determine whether order is important or not.

Cluss Ex. £1 How many arrangements of the word FOFPIES can be made under each of
| the following conditions?

a) without restrictions b) if each arrangement begins witha P

T Pw\\‘n (eQEHHON P\_________ o!
31

c) if the first two letters are P d) if all the P's are to be together

PP\@@@@® PPBOI L, ES
5)=1390 5)= 120

-
— ey

= 40 Q)

e) if the first letter is P and the next one 1s not P

P|@)5 23l

1022 = 30
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ClussEx. #2 | A class consists of § giidvand 7 . A committee is to be formed consisting of I girls iﬁm c&r

Al hias. Determine the number DI ways a teacher can choose the committee 1f

one
: a) thete are no further restrictions b) Johnny. the Pnnqpa.l{:un k&, mr?
sl has to be on the committee q

C5°7C3 = 1035 C,e  C
v @ e

c) the owins, Peter and Paul, cannot both be on the committee

ony or nerher| all pasibk — # (both
%"’5 350 - 5(,@'5% =

| + 100 350 -
=D 550 - 50 <205>

Toowing information to answer the next class example.

David, Steven, and Helen were trying to answer the following homework question.

* The smdents in a school band have practiced 5 popular and 6 classical music
compositions. For the school concert they will choose a program consisung of
3 popular and 2 classical mmsic compositions. If the order of the compositions
matters, determine the number of differsnt programs which can be presented ™

The sadents’ answers are shown below.
David: | P Steven: . Fox B Helen: .C. = ,C,
Each student was convinced their answer was correct, and asked their teacher to check

their work. The teacher asked the smdents to write their answers on the board and asked
the class to discuss the merits of sach answer.

Cluss Ex. #3 a) If possible, discuss the merits of each answer with other students and indicate errors in
' any of David’s, Steven’s, or Helen's reasoning.

 »paid mixed all +e /) Her/mkaa’af
ke %pu\ar & 2 cla sfalcaaol'z?5

* Sleven) FPEC Hen cossic | each +ype s

CO[\;CCU“"V %.}ggi&kj m #OP S€lecirans

* plen Core
posslol Ut t arfoge them
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b) The teacher indicated thar all three smdents had given an incorrect answer. Determine the
correct solution to the problem.

Ca' Q,Ca - 5! = 19000 erograms
24 SeXCk %rrarge/—
W%\gysags X e’ v0 order

Complete Assignment QQuestions #1 - #17 \
: |-5 ] A1
Assignment J
1. A basketball squad of 11 players is to be chosen from 17 available players.

In how many ways can this be done if:
a) Jeff and Brent must be selected? b} Jeff and Brent cannot both be selected?

[

Fifteen mighyv plavers line up for a team picmre, with seven players in the front row and
eight players in the back row. Expressing vour answer in factorial notation, determine the
number of arrangements of the fifteen playvers

a) without restrictions b) if the captain is in the middle of the front row

3. Determine the number of arrangements of the letters of the word TATTOO which
a) beginwitha T b) begin with two T's

¢) begin with twee T's d) have all the T's together
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4.

5.

Ten students have bean elected to serve on students’ council.

a) In how many ways can 4 of these students be chosen to represent the school as
ambassadors at the provincial education conference?

b) In how many ways can a president, vice-president, secretary, and treasurer be chosen
from the ten students?

¢) 5ix of the ten students elected to students’ council are girls. In how many different
orders can four of the students line up for a photograph if there must be an equal
number of bovs and girls in the photograph?

The bakery is four blocks south and five blocks Supermarket
west of the supermarket. The bakerv driver, bored
with travelling the same route, decides to use a
different routs for each delivery.

Assuming that he always travels closer to the
supermarket, how many deliveries are possible
before he has to repeat a route?

Bakerv

A town has 6 streets running from north to south and 4 avenues running from west to
gast. A man wishes to drive from the extreme south-west intersection to the extreme
north-gast intersection, moving either north or east along one of the streets or avenues.

64!
the extreme south-west intersection to the extreme north-east intersection.

Draw a diagram to illustrate the situation and explain why Tania was incorrect in her
reasoning.

Tania used the expression to determine the number of different ways to deive from

Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.

Permutations and Combinations Page 5



Muliiple [
Choice

Permutations and Combinations Lesson #7: Froblem Solving with Permusations and Combinations 111

How many arrangzements are there of the letters of the word MONOTONOUS under
each condition?

a) without restrictions b) if each arrangement begins with a T
¢} if each arrangement begins d) if the four O's are to be together
with an O

Use the following information to answer the next question.

A sports store has jerseys representing the seven Canadian NHL teams and the
eizht Canadian CFL teams. Five of these jersevs have to be chosen for display
in a stors window. The store owner decides to choose three WHL and two CFL
jerseys. These jersevs will be arranged in a row in the store window.

The number of displays that can be made by choosing the jerseys and then arranging
them in the window iz

A, 4900

B. 11740
C. 117600
D. 1411200

A researcher has collected data on families with 3 children, families with 4 children. and
families with 5 children. Each farmily is given a code, reflecting the number, zender, and
birth order of the children. For example, the code MMMF 15 ziven to a fanuly with 4
children where the first 3 children born are boys and the youngest child is a girl. How
many different codes are required in this smdy?

A, 32

. 56
C. 130
D. 4096
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10. The number of arrangements of the letters of the word PARATLEL in which
all the I.’s are together at the end of the arrangement is

A. a0

B. 120

C. 180
- 360

Lise the following information to answer the next guestion.

A stmadent enrolled in a General Studies program at a particular university must
take four courses in the first semester.

The smdent must take English, either Mathematics or Psychology, and either
two courses from Group A of two courses from Group B below.

Group A Group B
French Biology
Spanish Chemistry
German Computing
History Geology
Geography

11. The number of four-course programs available to the student is
A LG R (56 % 4G
B. .C =0+ 400
C. Ax(sPx :B)

D. A x(sP+ iP)

12. Customer service representatives at a men's designet store fmust Wear Company attire.
They have a choice of three different shirts, four different tes, and two different pairs of
pants. The number of different outfits that a customer service representative could create
using these items can be representsd by the expression

A Gy
B. B

9!
LB 342
D. 3x4x2
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Use the following information to answer the next o guestions.

On the floor of her smudy, a student has
3 different English boolks, 2 different
Science books, and 2 different
Mathematics books.

13. The number of ways in which three of these books can be arranged on a bookshelf is
A, A xR xR

B. B
o
D. 3!

Niteseell 14, The number of ways of arranging two English bocks, two Science books, and a
Response Mathematics book on a bookshelf is

(Record vour answer in the humerical response box from left to right ) DII]

15. The number of arrangements of the letters of the word STUDENT in which
the two T's are not adjacent is

(Record vour answer in the numerical response box from left to right.) |
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16. 33 different quadrilaterals can be formed by connecting points on the circumfersnce
of a circle. The number of points on the circle 1s

(Record vour answer in the fumerical response box from left to right ) [I:']

17. A coach must choose the 3 starters for a basketball team from 6 males and 5 females.
If there must be at least two of each gender in the starting line-up. the number of different
groups of players that can be chosen is

(Record vour answer in the numerical response box from left to right.)

Answer Key

1. a) 3003 b) 7371

2. a) 15! b) 14!

3. a) 30 b) 12 ch 3 ay 12

4. a) 210 b) 3040 ch 2160

5. 126
8!

6. He has to drive 3 blocks east and 3 blocks north in any arder. So the answeris _ - - 36.
3al

7. a) 73600 b) 7560 c) 30240 d) 2320

§. C 9. B 10. A 11. B 12. D 13. B

14 2 4 i L] 15 5 a il

1a 7 17 3 5 0
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