Problem 222

This is the problem with overlapping values, so we’ll use table or also known as double matrix method.

Given:
Total students: 200
Majoring in Biology – 150
Majoring in Chem – 130 
Not majoring in Chem nor Bio – at least 30. 

What is the number of students majoring in both Chemistry and Biology?

Let’s assume that students are not majoring in any subjects are in fact 30 (minimum value) and complete the table with given data: 

	
	Majoring in Chemistry
	Not Majoring in Chemistry 
	Total 

	Majoring in Biology 

	130-20=110
	70-30 = 40 
	150

	Not Majoring in Biology 
	50-30=20
	at least 30 
	200-150=50

	Total 

	130
	200-130 = 70
	200


 

Based on table given we can guess that minimal number of students majoring in both Bio and Chem is 110 by looking into answer choices. We can eliminate A, B, C – since 110 neither minimum or maximum numbers includes 110. Therefore, the answer must be D or E. 

We can see from D and E that 110 – must be minimum, so we need to find maximum at this point. Since in the table above we have used 30 students as smallest number of students who are majoring neither Chem or Bio. Now we need to find maximum number of students who are not majoring in Chem or Bio. 

Based on column with the data of Total number: Not Majoring in Biology must be equal 50, so the largest number we can use for number of students not majoring in Bio or Chem we can use is also 50. Now let’s fill out the table: 


	
	Majoring in Chemistry
	Not Majoring in Chemistry 
	Total 

	Majoring in Biology 

	150-20=130
	70-50=0
	150

	Not Majoring in Biology 
	50-50 = 0
	50
	200-150=50

	Total 

	130
	200-130 = 70
	200



[bookmark: _GoBack]Based on our calculations we can see that maximum number of students majoring both in Bio and Chem is 130. The correct answer is D. 
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