AS 91585 Apply Probability Distributions:  4 Credit External 
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Conditional Probability
Introduction to and problems involving Conditional Probability.

Finding conditional probability from Two-way tables, Venn Diagrams and using the Formula P(A|B) = P(A n
B)/P(B)

IR Basic Conditional Probability.
IR Conditional Probability from a 2-way table
MR venn diagram & Conditional Probability

MR venn diagram
T8 Nice clear video by Brandon Foltz. (For each skip intro & start at 1:50) Conditional & two way tables

# Blank notes ®pdf
2 Class Handout (print version)
B Lesson Notes (Folder)

sigma(old) T 9.01, 9.02, 9.03

Read ps7 - 88

Do p8s - 93




Lesson Sequence

1. Introduction, Overview, basic probability
2. Probability Concepts 
3. Probability Vocabulary and notation
4. Expected Value
5. Two-way tables & Venn Diagrams - Introduction
6. Union, 

 HYPERLINK "http://maths.nayland.school.nz/Year_13_Maths/3.13_Probability/5_Union_Comp_Mutual.htm" Complementary & Mutually Exclusive events (in 2-way tables and venn diagrams)
7. Practice, with P(AuB) formula
8. Independent events (in 2-way tables and venn diagrams)
9. Relationship - Positive, Negative, None 
10. Conditional Probability
11. Conditional Practice
12. Probability Trees
13. Probability Trees with conditional
14. Practice
15. Risk & Relative risk
16. Risk practice
17. Simulations - experimental, theoretical, true probability,
19. Revision
Website Material

http://maths.nayland.school.nz/




http://maths.nayland.school.nz/Year_13_Maths/3.13_Probability/Probability_home.htm
[image: image29.jpg]Retention (100%)

100

50

50

70

50

s0-

40

30

20

104

15t Revi

2nd Revie

ath Revi

eview

SthR

Elapsedtime since leaming





[image: image30.png]Get to school Boys Girls
Bus 18 13
Car 12 15
Bike 17 12
Walk 13 20




Steps to success:
1) Before Class:

Preview the lesson, watch videos
Why?

2) During Class:

Make notes, 
Why?

 
Practice problems,  ask questions,  clarify understanding 

Why?
3) After Class: 

Review & make revision notes, 

Why?

Practice problem solving, (Textbook, workbook) 

Why?

Identify weaknesses, 

Why?

Address/fix weaknesses, (Tutorials, Lunch / Interval) 

Why?

Practice assessments under time pressure – exam ritual

Why?
FIND OUT how to study before you start. Try different methods, what works for you? ‘Plan’ first, ‘Do’ next.

Success hacks - 10 simple study ideas (website)
 INCLUDEPICTURE "../../../images/Home_page/Y_tube.gif" \* MERGEFORMAT 

  How to Take Notes in Class: The 5 Best Methods - Outline method (computer good), Cornell style (good for paper), Mind map (visual learners), Flow method (holistic learning)
[image: image1.png]


 Study Less Study Smart: A 6-Minute Summary   |   8 Advanced Tips   |   10 Study Tips for Your Next Exam: Test prep ritual, brain dump, summary, quiz, simulation, exercise, time, organise day. 
[image: image2.png]


  How to Study for Finals PLAN before you DO - How much time, what, order, priorities, intensity, actionable steps
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  Test Anxiety: How to take on your exams without stress 
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  When you just CAN'T motivate yourself to study
Unit Outline
NOTE: download free QR code reader to access links OR go to  http://maths.nayland.school.nz/Year_13_Maths/3.13_Probability/Probability_home.htm
	Skill / Concept
	Example
	Video
	Webpage
	Practice

	Overview & Review of Probability:
Concepts:
- Probability, 
- Long run relative,
- How the relative frequency graph varies but ends up very similar.
- How many trials before the experimental probability is close to the actual probability?
- That randomness is not smooth
Some Probability Laws
- For any event, A,      0  ≤  P(A)  ≤  1
-  P(R) = 0 (impossible event)   P(S) = 1 (certain event) 
-  P(A() = 1 – P(A)   A′ is the complement of 
-  If A ( B then P(A) ≤ P(B)       “( is a subset of”

	Vocabulary:
Random Experiment, Trial, Outcome, Sample Space, Event, Equally Likely Outcomes, Random Variable, Continuous, Discrete, Experimental Probability, Long run relative frequency, Theoretical Probability, True Probability, Probability Laws, Complement, Probability distribution, Two-Way Tables.
Answers to problems can be expressed as 'proportions' or 'percentages' or 'probabilities' or 'relative frequencies'


	
	Nayland Maths page
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	NuLake EAS Read p62, 63

	4. Expected Value

A comparison of Discrete Random Variables and Continuous Random Variables. 
Introduction of the Expected Value, and how to calculate it. E[X] = Σ xip(xi)
Expected Number from a group = probability x Number in group
	A probability distribution for the result of spinning this spinner is: 
[image: image6.png]x
P(X=x)





Find the mean, or expected value.
	YouTube Expected Value
[image: image7.png]



YouTube Expected Example
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	Video examples
[image: image9.png]



Nayland Maths page
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	Sigma(old) 7.03A | 7.03B



	5. Two Way tables & Venn Diagrams (Introduction)
Introduction to Venn Diagrams and understanding concepts of: Union, Intersection, Complement, Mutually exclusive, Independence
Activity
Interactive Venn diagrams (www.shodor.org)
Put numbers in venn diagram (www.transum.org)


	In a class there are 34 students. 

If 23 students like Maths 

And 15 students like English 

And 4 students don't like Maths or English 

 How many students like both Maths and English?
	YouTube Venn basics
[image: image11.png]



YouTube Venn Example

[image: image12.png]



	Nayland Maths page
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	Sigma (old) Ex 6.03

Two way Table nceax.co.nz quiz 1 | quiz 2 | quiz 3
Maths is fun venn diagrams 
NuLake EAS 
Read p66, 94 – 97 

Do p98 – 102

Activity Venn Diagram Shape Sorter  and  3 circles


	6. Union, Complement & Mutually Exclusive

Concepts: Complement, P(A) + P(A') = 1
Intersection  P(A n B)
Union P(A u B)
Working with venn diagrams and two way tables
Venn Diagrams – Investigate common features of sets 
Venn diagram mix and match (www.transum.org)

Practice with main focus on using the 
P(A u B) = P(A) + P(B) - P(A n B)


	1) P(Rain) = 0.4 P(Mtb crash) = 0.5 P(crash in rain) = 0.2 

Find the probability of Mtb crash and/or rain
2) P(Late) = 0.2 P(Late and Withdrawn) = 0.1 P(neither happening) = 0.6 

Find the probability of being Withdrawn. 
3) A driver calls at a service station. The probability of needing petrol is 0.65 the probability needing air is 0.18 and the probability of needing both is 0.08 

P(at least one) =
	YouTube Venn basics
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YouTube Venn Example
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	Nayland Maths page
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	Union
Sigma (old) Ex 6.02
http://www.regentsprep.org Venn Diagrams practice

Venn diagrams nceax.co.nz quiz 1 | quiz 2


	8. Independence

Events are independent if the occurrence of one event has no influence of the probability of the other event 

Concept: Using the test for independence P(A) x P(B) = P(A n B)

If this relationship is TRUE then the two events 'A' and 'B' are independent

Using Venn Diagrams & Two way tables


	1) A driver calls at a service station. The probability of needing petrol is 0.65 the probability needing air is 0.18 and the probability of needing both is 0.08 

Are these independent events?
2) P(E) = 0.6 and P(F) = 0.3

If P(E  F) = 0.7 are events E & F independent?

Why / why not?
	YouTube Venn diagrams & independence
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	Nayland Maths page
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	NuLake EAS 

Read p 72 - 73
Do p75 – 79
Basic probability nceax.co.nz quiz 1 | quiz 2 

Sigma (old) Ex 6.04A | 6.04B



	10. Conditional Probability

Introduction to and problems involving Conditional Probability.
Finding conditional probability from Two-way tables,
Finding conditional probability from  Venn Diagrams 
Finding conditional probability from using the Formula:
        P(A|B) = P(A n B) / P(B)


	From a Two Way Table 
1) P(of Biking, given it was a Boy)
2) P(of Walking, if a girl was selected)
3) From the Bus students what is the probability of being a Girl?
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From a Venn Diagram 
4) P(of punctual given that it is a fine day)? 

[image: image32.png]Punctual




5) P(a fine day given someone was punctual?
	YouTube from 2-way table
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YouTube  3 circle eg
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	Example YouTube Conditional & two way tables
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Nayland Maths page
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	Sigma(old) 9.01, 9.02, 9.03
NuLake EAS 

Read p87 - 88
Do p89 - 93



	12. Probability trees

Review of Probability Trees, and using probability trees to solve problems with & without replacement.

Intersection and Union problems

	Bad Jelly the witch crashing her broomstick on two out of five flights

If she crashes she will be late 80% of the time.

With no crashes she is late 30% of the time.
1) What is the chance she is late?

2) Is crashing and being late Independent? 
    Justify your decision.
3) Is crashing and being late Mutually Exclusive?      

    Justify your decision.

4) What is the Union of crashing and being late?
	YouTube  Prob Trees
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YouTube  example
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	Nayland Maths page
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	NuLake EAS 

Read p 80 - 81
Do p82 - 86 
Sigma (old) 6.05A | 6.05B

	13. Probability tree with conditional probability

Solving conditional problems using Probability Trees. Probability trees with Sum to Infinity. (extension)
Mixed probability tree problems

	After many flight lessons Bad Jelly the witch may have improved her ability. 

She crashing her broomstick on 2 out of 5 (first) flights. If she crashes, she will be late 80% of the time. The probability of her not crashing and being late is 0.3
1) What is the probability she is late given that she did not crash? 

2) What is the probability that she crashed if she is late. 

3) If she is late she gets flustered and the chance of her crashing on her return flight increases to 3 in 5 flights 

If she crashed on the first flight, what is the probability she crashes on the return trip?

	YouTube  example
[image: image26.png]




	
	Sigma (old) Ex 9.04A | 9.04B
Sigma (old) Ex 9.05A | 9.05B
Probability Trees nceax.co.nz quiz 1 | quiz 2 | quiz 3

	15. Risk, Absolute Risk & Relative Risk

What is risk? What is absolute risk?
What is relative risk?

Writing a conclusion based on a relative risk calculation
Interpreting relative risk as percentage change: increase or decrease
Harder relative risk problems

	There are 1000 students at school. Out of 769 students did not get the flu vaccine, 80 got the flue. The risk of getting the flu without vaccine is 4 times that with the vaccine. 

1) How many students who were vaccinated got the flu? 
2) Based on this information, how many people need to be vaccinated for 1 person not to get the flu? 
	
	Nayland Maths page
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	NuLake EAS 

pg 106 - 109

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	











Worked answers to handouts


























What problems to practice






























































Videos to help your understanding








Lesson overview / Key points















































Google Folder of lesson pdf’s


 (If they are done in class….)





***Printable class notes to


       stick in your books 








OHP / data projector material








