F.3 Mathematics

Tutorial Lesson 10

Date: 

Notes and Exercises

Simple Idea of Probability

A. Introduction

In our everyday life, we often come across events, which involve the possibility of having different results. Let’s take tossing a coin as an example. As you all know, each coin has both head and tail side. The probability of obtaining one of them is ½. We called throwing the coin as one event. This event depends on what we “expect” to happen. 

In mathematics, we always use “probability” to describe the likelihood of possibility of the event happens. If the probability is high (change of happening is high), the number will be higher.

In fact, we can express the meaning of probability as follows:


P(E) = Number of outcomes favourable to the event/Total number of possible outcomes
When an event must happen ABSOLUTELY, then we define the probability as 1.

When an event must not happen ABSOLUTELY, then we define the probability as 0.

That means, the probability will between the range as follows:

 0 ≦ P(E) ≦ 1

Example 1

A letter is chosen from the word “MATHEMATICS”, what is the probability of getting

a) a “S”?

b) a “M”?

Solution

[There are 11 letters in the word “MATHEMATICS”, of which 1 letter is “S” and 2 letters are “M”]

a) Number of favourable outcomes = 1

( P(S) = 1/11
b) Number of favoutrable outcomes = 2

( P(M) = 2/11
Example 2

There are 4 red balls, 3 blue balls and 2 white balls in a bag. If a ball is taken from the bag, what is the probability that it is

a) Red?

b) Blue?

c) Not Blue?

a) P(red) = 4/9
b) P(blue) = 3/9 = 1/3
c) P(not blue) = 1 – P(blue) = 1 – 1/3 = 2/3
Exercise

1. A card is drawn at random from a pack of 52 playing cards. What is the probability of drawing a) an ace?  b) a heart?  c) a black card or a red card?  d) two aces of the same suit?

2. When a card is selected at random from 4 cards marked 3, 4, 6, 8; what is the probability of obtaining a) an even number?  b) an odd number

3. A box contains 30 cards. Ten are marked “2”, seven are marked “3”, eight are marked “4”, and five are marked “5”. A card is drawn at random. What is the probability that a) the card is marked with ad add number?  b) the number on the card is greater than 3?

Ans.: 1a) 1/13 b) 1​/4 c) 1 d) 0  2.a)3/4  b)1/4  3.a)2/5  b)13​/50
B. Harder Examples on Probability

Concept of Tree Diagram

Example 3

A box contains twelves cars numbered 1 to 12. If a card is drawn from the box, what is the probability that it is

a) divisible by 2?

b) Divisible by 3?

c) Divisible by 2 and divisible by 3?

d) Divisible by 2 or divisible by 3?

Solution 

Let E be the event that the number on the card drawn is divisible by 2. 

Let F be the event that the number on the card drawn is divisible by 3. 

a) P(E) = 6/12 = ½ 

b) P(F) = 4/12 = 1/3
c) P(E and F) = 2/12 = 1/6
d) P(E or F) = 8​/12 = 2/3
Exercise

1. 2 balls are taken out at random from a bag containing a red, a blue and a green ball. Find the probability that one is red and one is blue.

2. A coin is tossed 3 times. Find the probability that all outcomes are the same.

3. Five cards marked P, Q, R, S, T are placed in a box. ON e card is drawn out at random. What is the probability of getting either P or Q?

1. 1/3  2. 1/4  3. 2/5
C. Experimental Probability

Experimental probability = number of trials in which the event occurs/Total number of trials
We find that when the “pool” is large enough (i.e. the number of trial is large enough) Experimental probability ~ Theoretical probability

