SOLUTIONS
1. Probability is likelihood or chances of an event occurring. An example is that the probability that it will rain today is 20%. On the other hand, odds are defined as chances of an event occurring divided by chances of event not occurring. An example: if the chances of an event occurring is 80% then its odd is 
Odds= 0.8 ÷ (1-0.8)
0.8÷0.2=4
2. Empirical probability is determined from repeated experimentation and observation, recording results, and then using these results to predict expected probability while theoretical probability is determined using mathematical computations based on possible results, or outcomes.
3. The law of large numbers states that an experiment must be conducted a large number of times in order to determine the probability with any certainty. One can toss a coin and get seven heads and 3 tails; hence the probabilities of 0.7 and 0.3 respectively, but does not mean this is the probabilities of getting a head or a tail in an experiment thus the experiment should be done severally.
4. Probability=(number even number of faces greater than 5)÷ total number of faces
2÷8=0.25,
 Hence the probability is 0.25
5. Probability of rolling a number that is not four or more
The probability = (number of faces that is less than four) ÷ total number of faces
= 3÷8=3/8
Hence the probability is 3/8

6. The probability of choosing a blue crayon and drawing an ace from the standard decks of cards 
P (blue crayon and an ace) = P (blue crayon) × P (an ace)
P (blue crayon) = 3/6 = ½
P (an ace) = 1/13 
Hence the probability for both is ½ ×1/13
= 1/26

7. With replacement, it means that the events are independent; the occurrence of one event does not affects the occurrence of the other while without replacement means that the events are dependent events where occurrence of one event affects the occurrence of the other. An example the probability of drawing a blue then a green ball from a basket containing 5 blue balls and 7 green balls without replacement
The probability = (5/12) × 7/11) = 35/132, or 0.27
Suppose we do the question with replacement then 
The probability = 5/12 ×7/12 = 35/144 or 0.24


8. A permutation is an arrangement of objects where order is important while combination is an arrangement of objects in which order is not important. 

An example of permutation; what is 5 permutation 2= 5! ÷2! =60
While its combination is 5! ÷ (2! × (5-2)!)= 10


9. Where order does not matter we use combination
In this case we are required to calculate 10 combination 4
10C4 =10! ÷ (4! (10-4)!) 
=213.125
10. There are 12 dogs. Position 1, 2and 3 can be awarded. Here, we use permutation. 
12P3 = 12! ÷ (12-3)! 
=1320
11. Rules that probability model should satisfy
-the total probability of all events in a probability model must add up to one 
-for any event in a probability model, each event has got a probability which ranges from 0≤p≤1.

12. Criteria for a binomial probability distribution.
We have binomial probability distribution of all the following conditions are satisfied
a. The experiment consist of identical trials
b. Each trial has two outcomes, success and failure
c. The probability for success p remains the same throughout the trials
d. The n trials are independent 

13. The reason why the example is  binomial experiment is because it satisfies the following conditions
a. [bookmark: _GoBack]The experiment consist of identical trials in the U.S parents
b. Each trial has a yes or no hence only two outcomes a success or failure
c. The probability of yes or no remains 0.5 from trial to trial
d. The answers from the surveyed parents remains independent from each other throughout the exercise
Having fulfilled all those above conditions, it is true to say that the example is a binomial experiment. 
14. The central limit theory is a statistical theory that states that given a large sample size from a population with a countable level of variance, the mean of the samples from the population will be close or approximately equal to the aggregate mean of the population. The central limit theory has an importance to normal probability distributions. The central limit theorem provides that if a population with mean µ and standard deviation and have a large random samples, the distribution of the sample will be approximately normally distributed.


Hypothesis testing
There are only two decisions made in hypothesis testing. It is either to accept or reject the null hypothesis. When one reject null hypothesis, we must accept the alternative hypothesis. Similarly, when we accept the null hypothesis, we reject the alternative hypothesis.
There are four outcomes of hypothesis testing: 
1. The null hypothesis is true
2. The alternative hypothesis is true
3. The null hypothesis if false 
4. The alternative hypothesis is false
Type error I occurs when we reject the null hypothesis despite the fact that the hypothesis is true while type error II occurs when we accept the null hypothesis although the hypothesis is false. 

