Chapter 12 Probability
Chapter 12

Operations
When we take one operation and follow it by anotigeration, we must multiply the outcomes.

When we take one operation or a second operatioada¢he outcomes.
AND = x and OR =+

Permutations
A permutation is an arrangement of a number ofabjm a definite order.

Consider 3 people in a race, Tom, Ann and Ben.& ke six possible arrangements for these 3 péople
finish the race in, 2" or 3. You could have

Tom, Ann,Ben or Tom, Ben, Ann or erBAnn, Tom

Ben, Tom, Ann or Ann, Ben, Tom or ntATom, Ben

Another way to do this is to use the box method.
Any of thethree people could have finished first, however oncefitls¢ place is taken, there are omyo
people that could finish second. After that therenlyone person who could have finished last.

So we get : 3] x 2] x 1] = 6

Example:
() How many different arrangements can be maegihe letters of the word DUBLIN?

(i) How many arrangements begin with the lettér D
(iif) How many arrangements begin with B and enthwi?
(iv) How many arrangements end with LIN?

Answer:
() X X x x X =
(i) X X X X =
(iii)

x > x x X =
(iv) X X x X =
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Factorials:

Definition:
The product of all the positive whole numbers fresiown to 1 is called “factorial” and is denoted by
n!

Son=nnh-1)-2) ....... x3x2x1.
In other words: 11=1
21=2x1=2

31=3x2x1=6
T'=7Tx6x5x%x4x%x3x2x1=5040

Example:
|

Evaluate: 8

3!
Answer:

|

Bl Bx7xBx5x4x3x2x1 _ 40230_ 6720 (in a calculator: 8!+ 3! =6720)
3! 3x2x1 6

Combinations:
A combination is a selection of a number of obj@&ctany order.

n .
(—) notation or "C,
"

(?) gives the number of ways of choosingbjects frorm different objects.

Example:

Evaluate (i{g) and (ii) 8(§) + 5(1)
2 2 3

Answer:
These questions can be done on a calculator.

() e
(.)(5)_9 C,2=36

o {z)+4s)

8(5"C;2) + 5(7"C;3)

8(10) + 5(35)
=80+ 175
=255
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Practical Applications of Combinations:

"C, gives the number of ways of choosingbjects frorm different objects.

n = number of different objects we have to choose from.
r = number of objects we choose at one time.

Example 1:
20 people are in a football squad. How many waysacpanel of 11 be chosen.

Answer:

n=20and =11

So in the calculator?®Cy; = 167,960

So there are 167,960 different combinations ofipighk 1 players from a panel of 20.

Example 2:
In how many ways can a party of 6 children be chds®m a group of 10 if:
(1) any child may be selected
(i) the oldest child must not be selected
(i) the youngest child must be selected
(iv)  the youngest and oldest must be selected

Answer:
() n=10 andr =6
19Cs = 210

(i) The oldest child must not Iselected so instead of having 10 to choose froemew have 9.
n=9 and r=6
%Cs= 84

(iii) The youngest child must keelected so we have 9 children left to choose frathonly another 5
children to choose.
°Cs = 126

(iv) The youngest and oldest must be selected sleawe 8 children to choose from and only 4 more {o
choose.
8c,=70
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Practical Applications from Two Different Groups of Objects:

Sometimes we have to deal with problems choositgaiajects from two different groups. There are two
key words here. AND means x and OR means +

Example:
In how many different ways is it possible to choasgroup of 4 men and 2 women from 6 men and 5
women.

Answer:
MEN: There are 6 men altogether and we must @dos

WOMEN: There are 5 women altogether and we mushsh@.
The question says 4 mand 2 women so we mushultiply .

6C4 X 5C2
15 x 10 =150

Example:

A committee of 3 people is selected from a groufpsfioctors and 12 dentists.
In how many different ways can the 3 people bectete

(1) if there are no restrictions

(i) if the selection must contain exactly 2 doctors

(i) if the selection must contain at least 1 doctor andast 1 dentist

(iv)  if the selection must contain one specific doctad ane specific dentist?

Answer:
Now remember that = number of different objects we have to choose faotlr = number of objects
we choose at one time.

(i) No restrictions so n=15+ 12 =27 s0.2'C3=2925
r=3

(i) This has to contain 2 doctors so it must alagénl dentist.
2 doctorsand 1 dentist.

5C, x  2C, =1260

(iif) At least 1 doctor and at least 1 dentist mean
1 doctor and 2 dentists or 2 doctors hdéntist
15C1 x 12(:2 + 15(:2 x 12C1 =2250
(iv) 1 specific doctor and 1 specific dentist andther person.
1 x 1 x C, =25
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Probability

Definition:
The measure of the probability of an event, Ejvemyby
P(E) = number .of .successful .outcomes

number .of . possible.outcomes

The probability of an event is a number betweend®h

Example:

In a class, there are 15 boys ad 13 girls. Fous bmar glasses and three girls wear glasses.
A pupil is picked at random from the class.

(i) What is the probability the pupil is a boy?

(i) What is the probability the pupil wears glas2e

(iif) What is the probability the pupil is a boy whvears glasses?

(iv) A girl is picked at random. What is the probayp that she wears glasses?



