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How to deal with an ∪	($%&'%	/		')	)	versus an ∩	(&%,-).-/,&'%/	0%1	) 

 

 Step 1 Step 2 Explained Answer 
!(# ∪ %) 

 
 

 
!(#) =Everything in A  

!(&) =Everything in B 

This is a ∪ so we shade 
everything that is shaded 
in each diagram i.e. we 

merge/combine the 
shading in the diagrams 

together  
Note: This is also the same as: 
1 − #(%! ∩ '!) or 1 − #(% ∪ ')′ 

!(# ∩ %) 

 
P(A) =	Everything in A  

P(B) =	Everything in B 

This is a ∩ so we shade 
everything that is shaded 
in BOTH diagrams i.e. the 
double shading common 

to both diagrams 
 

!(#+ ∩ %+) 
 

 

 
!(#!) =	Everything NOT in A 

 
!(&!) =	Everything NOT in B 

This is a ∩ so we shade 
everything that is shaded 
in BOTH diagrams i.e. the 
double shading common 

to both diagrams 
 

Note: This is also the same as: 
!(# ∪ &)′ or 1 − !(# ∪ &) 

!(#′ ∩ %) 

 
!(#!) =	Everything NOT in A  

!(&) =	Everything in B 

This is a ∩ so we shade 
everything that is shaded 
in BOTH diagrams i.e. the 
double shading common 

to both diagrams 
 

!(# ∩ %′) 

P(A) =	Everything in A  
 

!(&!) =	Everything NOT in B 

This is a ∩ so we shade 
everything that is shaded 
in BOTH diagrams i.e. the 
double shading common 

to both diagrams 
 

!(# ∪ %′) 

 
P(A) =	Everything in A  

!(&!) =	Everything NOT in B 

This is a ∪ so we shade 
everything that is shaded 
in each diagram i.e. we 

merge/combine the 
shading in the diagrams 

together  
!(#′ ∪ %) 

 
!(#!) =	Everything NOT in A  

!(&) =Everything in B 

This is a ∪ so we shade 
everything that is shaded 
in each diagram i.e. we 

merge/combine the 
shading in the diagrams 

together  
!(#+ ∪ %+) 

 
 

 
!(#!) =	Everything NOT in A  

!(&!) =	Everything NOT in B 

This is a ∪ so we shade 
everything that is shaded 
in each diagram i.e. we 

merge/combine the 
shading in the diagrams 

together  
Note: this is also the same as 

P(A∩B)’ 
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Common Results 
2(3) 

 

2(3 ∩ 4) 

 
 

2(3 ∪ 4) 

 
= 1 − 2(3! ∩ 4!) 
= 1 − 	2(3 ∪ 4)′ 

2(3 ∩ 4)′ 

 
= 	2(3′ ∪ 4′) 

2(3′) 

 

2(3′ ∩ 4) 

 

2(3′ ∪ 4) 

 

2(3 ∪ 4)′ 

 
= "($ ∪ &)′ 

"(&) 

 

"($ ∩ &′) 

 

"($ ∪ &′) 

 

"($ ∪ $′) 

 
"(&′) 

 

"($′ ∩ &′) 

 
= "($ ∪ &)′ 

= 1 − "($ ∪ &) 

"($′ ∪ &′) 

 

"(& ∪ &′) 

 

P(∅) 

 

P(-) 
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Method To Solve Questions: 
 
Step 1: Draw out a venn diagram and fill in as much information as possible from the question by using the fact that probabilities add to 1, the common results above 
              and/or the symmetries below.  

 
Step 2: Check whether you have enough information to read your answers off from the venn diagram.  If not and you still need more information, use any of the 
              four relevant formulae 

 
1)  Addition Formula: !(# ∪ %) =P(A)+P(B)−!(* ∩ %) (most important formula) 

This rule should make sense.  Visually this rule looks like: 
 

 
 
 

Note: This formula can be adapted for any 2 events, for example for the events  ,! and - the formula becomes: 
P(A! ∪ B) =P(,!)+P(B)−P(,! ∩ B) 

 
2)  Independent: !(# ∩ %) = !(#)!(%)  

 We can update addition rule to P(A∪B)=P(A)+P(B)−P(A)P(B) if independent 
 

3) Mutually Exclusive: !(# ∩ %) = 1  
We can update addition rule to P(A∪B)=P(A)+P(B) if mutually exclusive 

 

4) Conditional: P(AI2) = "($∩&)
(())   

        We can update this formula to P(,|-) = 3(,) if independent 
 
If the questions asks whether independent, use either of the following 2 formulae: 

• Find 3(,), 3(-) and 3(, ∩ -) and see whether 3(,) × 3(-) gives 3(, ∩ -).  This is the most common way. 
• Find P(,|-) and 3(,) and see whether they are equal 

 
Step 3: Update Venn diagram based on what you’ve found from using the formulae in step 2 
 
Step 4: Use one of the above formulae again if still necessary 
 
Step 5: Read your answers off of the venn diagram 
 

Example: P(A)=0.40, P(B)=0.55, P(A∪B)=0.7. Find P(A∩B), P(# ∩B’) 

 

Way 1: Use a formula 
 
Use Addition formula: 
3(, ∪ -) = 3(,) + 3(-) − 3(, ∩ -)  
 
0.7 = 0.40 + 0.55 − 3(, ∩ -)  
3(, ∩ -) = 0.25  
let’s update the Venn diagram with 3(, ∩ -) = 0.25  

 
 

and hence we can fill in the rest of the Venn diagram 

 
 
Reading off the diagram: 
3(, ∩ -) = 0.25 , 3(, ∩ -′) = 0.15  
 
 
 

Way 2: Use symmetries of Venn diagram 
 
we are told P(A∪B)=0.7. This means 
the shaded region to the right must 
represent 0.7 
 
we are also told 3(,) = 0.4. This 
means the shaded region to the right 
must represent 0.4 
 
 
so, the remaining part must be 
 0.7 − 0.4 = 0.3 
 
 
we are also told 3(-) = 0.55. This means 
the shaded region to the right must 
represent 0.55 
 
So, we can now we can fill in the all the pieces of the Venn 
diagram 
0.55 − 0.3 = 0.25  
0.4 − 0.25 = 0.15  
1 − 0.3 − 0.25 − 0.15 = 0.3  
 
Reading off the diagram:  
3(, ∩ -) = 0.25 , 3(, ∩ -′) = 0.15  

Way 3: Use symmetries of Venn diagram 
 

we are also told 3(,) = 0.4. This means 
the shaded region to the right must 
represent 0.4 

 
we are also told 3(-) = 0.55. This 
means the shaded region to the right 
must represent 0.55 

 
we are told P(A∪B)=0.7. This means the 
shaded region to the right must 
represent 0.7 
 
The red and purple added together double counts the middle 
region.  We can find this region by subtracting the red and 
purple regions from the blue region 
 
 0.7 − 0.40 − 0.55 = 0.25  
 
 
 
So, we can now we can fill in the all the 
pieces of the Venn diagram 
0.55 − 0.25 = 0.25  
0.4 − 0.25 = 0.15  
1 − 0.3 − 0.25 − 0.15 = 0.3  
Reading off the diagram: 
3(, ∩ -) = 0.25 , 3(, ∩ -′) = 0.15 

Symmetry 1 
 
 
 

 

Symmetry 2  
 

 
so, this means that also 

 

Symmetry 3: 
 


