Theorectical Probability
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Remember:
Sample space 
 =   list of all possible outcomes   
We can write the number of ways an event can occur as n (event). This is the number of times it appears in the sample space.
We can also write the theoretical probability as P (event).
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Example 1:
What is the probability that a tossed coin will be heads?

Solution:
The sample space is : H, T


So, n (sample space) = 2

P (heads) = 
[image: image5.wmf])

(

)

(

space

sample

n

heads

n

= 
[image: image6.wmf]2

1

= 0.5 or 50%

Example 2:
A bag has 8 marbles: 5 green; 3 yellow. What is the probability of picking out:

(a) a green one? (b) a red one? (c) a yellow one (d) a green or a yellow?
Solution:
The sample space is : G G G G G Y Y Y

So, n (sample space) = 8
P (G) = 
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= 0.625 or 62.5%
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= 0 or 0%
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= 0.375 or 37.5%

P (G or Y) = 
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Expected frequency = Probability x Number of trials

Exampte 3: A card is chosen from a normal pack. This is done 120 times. How would you expect the card to be hearts?
Solution:

The sample space is: Hearts, Diamonds, Clubs, Spades

P(hearts)
= 0.25

Expected number 
=  Probability  x  Number of trials

= 0.25 x 120

= 30

You would expect hearts about 30 times.
Exercise:

1. A hag contains 3 green, 5 red and 4 yellow marbles. Work out the probability of getting (a) a green one. (b) red one, (è) a yellow one.
2. Ursula has the following Australian coins in her purse: one 2-dollar coin, four 10-cent, two 20-cent, three 5-cent and three 1-dollar. What is the probability that a coin chosen at random is
(a)
a 1-dollar?

(b)
a 2-dollar?

(c)
a 5-cent?

(d)
a 10-cent?

(e)
a 20-cent?

(f)
a 50-cent?

(g) an Australian coin?

(h) more than 10 cents?

(i) less than 10 cents?

(j) more than $1?
Applications
(3) 
A litter of puppies has 2 brown, a black and 3 brown-and-black ones. Work out the probability that the first one sold will be (a) brown, (b) black, (c) brown-and-black.

(4)
 A pencil case has 2 blue, 2 black and a red pen in it. It also has coloured pencils: one each of black, red, yellow, green, orange, white, blue, purple, grey, and aqua. Work out the probability of choosing at random:

(a) a red pencil

(b) a pen
(c) a pencil

(d) a black pen or pencil

(f) a blue pen

If the student had 70 lessons in the fortnight and took out a pen or pencil at random at the stan of each lesson, how many times would you expect it to be:
(g)
a pencil?
(h) a pen?
(i) blue?
(j) red?
(5)
Another pencil case has red, black and blue ballpoint pens in it. There are two hne- pens and one medium-point pen in every colour. There are 9 pens altogether. Work out the probability that a pen chosen at random is:

(a)
red
(c) medium-point
(e) a blue fine-point
b) fine-point
(d) black
(f) a red medium-point
Modelling and problem-solving

(6)
Two normal coins are tossed. What is the probability of getting (a) 2 heads, ( b) 2 tails, (C) head and tail? (d) If there are 50 tosses, how many times would you expect to get 2 heads?
*(7) 
A two-headed coin and a normal coin are tossed together. Work out the probability of 2 heads.
*(8)
Three normal coins are tossed. Work out the probabilities of

(a)
3 heads
(b) 
2 heads and a tail
(c) 
at least 2 heads

(d)
 at least I head
*(9)
A card is selected at random from a normal pack. Work out the probability that it is

(a)
a king
(d) a heart
(g)
the 2 of clubs

(b)
an ace
(e) a black card
(h)
lower than 6

(c)
a picture card
(f) a number card
(i)
10 or picture card

If a card is chosen 500 times, how many times would you expect these results?

(j)
a king
(m) a heart
(p)
the 2 of clubs

(k)
an ace
(n) a black card
(q)
lower than 6

(l)
a picture card
(o) a number card
(r)
10 or picture card

*(10)
T-shirts are available with V, round or collar necks. They come in red, blue, black and green. There is a random assortment of 800 on special for $4.50 each. How many would you expect to be:

(a) round neck? (b) red? (c) orange? (d) black V-neck?

 (e) green collar? (f) blue?
**(g) If a football coach wanted some of these T-shirts for practice matches with his & and was first in the store, could he get enough in one colour? Would the necks match?
(11)
Two multiple choice questions have answers A, B and C. The correct answer to both questions is C. What is the probability that, if you guessed the answers, you would get (a) both right, (b) one right (c) none right? (d) If 30 students all guessed, how many would you expect to get both right?
** (12)
Work out (a)—(d) in question 11 for 5 choices A, B, C, D and E.
** 13.

Two normal dice are thrown and the total of the dice is worked out. Calculate the probability of getting (a) each total from 1 to 12, (b) less than 6, (c) a positive total. (d) If the dice are thrown 100 times, how many doubles would you expect?
** 14.

Five questions may be answered true or false. If 200 people guess the answers, how many would you expect to get them (a) all correct, (b) all wrong? (c) If the pass was set at 3, what U the probability of getting a pass by guessing?

** (15)
A box has 2 yellow, 3 green and 2 red beads in it. Two are shaken out. What is the probability of getting:
(a)
2 yellow ones? 
(c) a green and a yellow?
(b)
2 green ones? 

(d) a red and a yellow?

It is never bigger than one.
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