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iWorksheet 2-2: Theoretical Probability

Theoretical probability is another measure of the likelihood of an event. It is the ratio of the
number of successful outcomes and the total number of possible outcomes.

Theoretical Probability of An Event

Number of Successiul Outcomes

P{Event A)=
( ) Total Number of Possible Outcomes

To calculate the theoretical probability, all outcomes must be equally likely.

“Equally likely” means the same chance of occurring because the conditions are fair.
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For example, in the toss of a fair coin, the chances of getting heads or tails are equally likely.

Experiment Event Total Number of Number of Theoretical
P Possible Outcomes | Successful Outcomes | Probability
. . H 1
Toss a coin Turning up heads 2 T 1 3
1 L
ERoll one die Tuming yp 4 6 1 3 - 2
em X< 6
. . - 1
Draw a playing card | Drawing an ace 52 4 T

A

§.

4 L

(3
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1. A standard deck of plaving cards has 52 cards, 13 of each suit. If one ”“"
card is drawn from the deck, find the probability of each. event

(a) a heart (b)ahemaclubora]ack ’YPWQ"'D‘IG"IDM
Mheart)s 5 Plohasnt, club,or JacH
1
4.
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(b) a black diamond

1%

x:!ub a spade or a diamond

rt jclub or diamond )
V(Hm\(dmmonﬂ:% F_( glmt jclub, spade or dia
=0 57-
= |

I"U—

(d) 2 hbdnt
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2. What is the probability of rolling doubles with a pE.Lr of dice Q-T{ @ ad|e G
Tobnt possible outeomes = bxb L)

mul+:|>\/
= 30
Dombles :

(1,0 (2,2) (3) (44) (55) (6,6)
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o ER ) (5 (,) Y&
?(Sum:2)=- e P(Skm “>
%
-
o761 16) (3,4)( (43) (52)(25) i
6 3
Plsum= ﬂ' 30 (5um;£7) A
- "L = _-3\0
(¢) a sum greater—t-han sb 3 b
-2
b

Plcum >5) = sam=6 7,8, 9,10, 11, I2

—»>um¢s — 2,3 45

EML%F(SMM?S j I\ (o (1,2

/

2,2) (1,3
? (sum 75)= | — P(Sum 55> ((3,:)
(0 (2 ’;)(71)
- |- 3L (114) (41)
It
) (4
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4. During a game of musical chairs, 10 people walk around eight chairs waiting for the music to
stop. Find the probability of a persoe‘[‘[ing a chair.

2
(0

A
5

P(no d\u'l\’)

" The probability of o parsin not gething

& Chair '\S“;_E,.
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5. Suppose you roll two six-sided dice.

(a) Explain why the probability of rolling a sum of 14 is 0.

Since Hhe laraest on a six-sided die Is
b ‘H\t larjesf Sum of 2 dice s 12.

T 18 m‘)o%\b\e Yo vol| & Sum o{— 14

W he robub I.}] of rofling & Siam of 14
with 2 Sn( sided dice 15 0.

(b) Explain why the probability of rolling a sum from 2 to 12 is 1.
A"Y Sum ftom 2 4o (2 Cah be rolled 177:
2 Six-Sided dice In ¥ case, Yhe
number of ucces oui-comes 15 b wﬁ'd\
T e same a5 otad prssibe uteome

%_b 15 \,SD H\x Frolqu'. M}] ,f ””ma

Sum From 2 b 12 1 |
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6. A card is randomly selected from a standard deck of cards. Write the theoretical probability

of each event as a fraction in lowest terms.

(a) a red king
P(_red \iim)) ‘.g
2

|
b
| king of heart
3a»:tk ’
( k'lha o{ oiamongd_

2

(b) a face card

4 L"mg
4 Bueen G 12
4 Jack
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(D) A red km card ' 2
red 4 km

() Red or {ma card
KM{ Ok'" 'ppy\_blg Munﬁn

%04@ @

®  Rod o) Black
2, @) 26
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‘Ways to show sum of two dice:

First Die

Second Die

etc...

etc...

U R W

N U W o =
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Ways to show sum of two dice:

1 2 3 4 5 6
1 1,1 1,2 1,3 1,4 1,5 1,6
2 2,1 2,2 2,3 2,4 | 2,5 2,6
3 3,1 3,2 3,3 3,4 | 3,5 3,6
4 4,1 4,2 | 4,3 4,4 | 4,5 4,6
S 51 5,2 53 54 55 5,6
6 6, 1 6,2 6,3 6,4 | 6,5 6,6

September 24, 2014
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‘Ways to show sum of two dice:
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