Of all the houses on Kermit Lane, 20 have front porches, 20 have front yards, and 40 have back yards. How many houses are on Kermit Lane?
(1) No house on Kermit Lane is without a back yard.
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(2) Each house on Kermit Lane that has a front porch does not have a front yard.

A Venn-Diagram is useful to visualize this problem.

Notice that the Venn diagram allows us to see the 7 different types of houses on Kermit lane. Each part of the diagram represents one type of house. For example, the center section of the diagram represents the houses that contain all three amenities (front yard, front porch, and back yard). Keep in mind that there may also be some houses on Kermit Lane that have none of the 3 amenities and so these houses would be outside the diagram.

(1) SUFFICIENT: This tells us that no house on Kermit Lane is without a backyard. Essentially this means that there are 0 houses in the three sections of the diagram that are NOT contained in the Back Yard circle. It also means that there are 0 houses outside of the diagram. Since we know that 40 houses on Kermit Lane contain a back yard, there must be exactly 40 houses on Kermit Lane. 

(2) INSUFFICIENT:  This tells us that each house on Kermit Lane that has a front porch does not have a front yard. This means that there are 0 houses in the two sections of the diagram in which Front Yard overlaps with Front Porch. However, this does not give us information about the other sections of the diagram. Statement (2) ALONE is not sufficient.

The correct answer is A.

30% of major airline companies equip their planes with wireless internet access. 70% of major airlines offer passengers free on-board snacks. What is the greatest possible percentage of major airline companies that offer both wireless internet and free on-board snacks?

21%

30%

40%

50%

70%
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Begin by constructing a double-set matrix and filling in the information given in the problem. Assume there are 100 major airline companies in total since this is an easy number to work with when dealing with percent problems.

	 
	 Wireless
	 No Wireless
	TOTAL

	 Snacks
	 ? MAX ?
	 
	 70

	 NO Snacks
	 
	 
	 30

	 TOTAL
	 30
	 70
	100


Notice that we are trying to maximize the cell where wireless intersects with snacks. What is the maximum possible value we could put in this cell. Since the total of the snacks row is 70 and the total of the wireless column is 30, it is clear that 30 is the limiting number. The maximum value we can put in the wireless-snacks cell is therefore 30. We can put 30 in this cell and then complete the rest of the matrix to ensure that all the sums will work correctly.

	 
	 Wireless
	 No Wireless
	TOTAL

	 Snacks
	 30
	 40
	 70

	 NO Snacks
	0
	 30
	 30

	 TOTAL
	 30
	 70
	100


The correct answer is B.

In country Z, 10% of the people do not have a university diploma but have the job of their choice, and 25% of the people who do not have the job of their choice have a university diploma. If 40% of the people have the job of their choice, what percent of the people have a university diploma? 

35%

45%

55%

65%

75%
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For an overlapping set problem we can use a double-set matrix to organize our information and solve. Because the given values are all percentages, we can assign a value of 100 to the total number of people in country Z. The matrix is filled out below based on the information provided in the question. 

The first sentence tells us that 10% of all of the people do have their job of choice but do not have a diploma, so we can enter a 10 into the relevant box, below. The second sentence tells us that 25% of those who do not have their job of choice have a diploma.  We don't know how many people do not have their job of choice, so we enter a variable (in this case, x) into that box.  Now we can enter 25% of those people, or 0.25x, into the relevant box, below.  Finally, we're told that 40% of all of the people have their job of choice.

	 
	University Diploma
	NO University Diploma
	TOTAL

	Job of Choice 
	 
	10
	40

	NOT Job of Choice
	0.25x
	 
	x

	TOTAL
	 
	 
	100


 

In a double-set matrix, the sum of the first two rows equals the third and the sum of the first two columns equals the third. Thus, the boldfaced entries below were derived using relationships (for example: 40 + x = 100, therefore x = 60.  0.25 × 60 = 15. And so on.). 

	 
	University Diploma
	NO University Diploma
	TOTAL

	Job of Choice
	30
	10
	40

	NOT Job of Choice
	15
	45
	60

	TOTAL
	45
	55
	100


We were asked to find the percent of the people who have a university diploma, or 45%.

 

The correct answer is B.
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This is a problem that involves two overlapping sets so it can be solved using a double-set matrix. The problem tells us that there are 800 total students of whom 70% or 560 are male. This means that 240 are female and we can begin filling in the matrix as follows:

	 
	Male
	Female
	TOTAL

	Sport
	 
	 
	 

	No Sport
	 
	 
	maximize

	TOTAL
	560
	240
	800


The question asks us to MAXIMIZE the total number of students who do NOT participate in a sport. In order to maximize this total, we will need to maximize the number of females who do NOT participate in and the number of males who do NOT participate in a sport.

The problem states that at least 10% of the female students, or 24 female students, participate in a sport. This leaves 216 female students who may or may not participate in a sport. Since we want to maximize the number of female students who do NOT participate in a sport, we will assume that all 216 of these remaining female students do not participate in a sport.

The problem states that fewer than 30% of the male students do NOT participate in a sport. Thus, fewer than 168 male students (30% of 560) do NOT participate in a sport. Thus anywhere from 0 to 167 male students do NOT participate in a sport. Since we want to maximize the number of male students who do NOT participate in a sport, we will assume that 167 male students do NOT participate in a sport. This leaves 393 male students who do participate in a sport.

Thus, our matrix can now be completed as follows:

	 
	Male
	Female
	TOTAL

	Sport
	 393
	 24
	 417

	No Sport
	 167
	216 
	383

	TOTAL
	560
	240
	800


Therefore, the maximum possible number of students in School T who do not participate in a sport is 383. 

The correct answer is B.

Seventy percent of the 800 students in School T are male. At least ten percent of the female students in School T participate in a sport. Fewer than thirty percent of the male students in School T do not participate in a sport. What is the maximum possible number of students in School T who do not participate in a sport? 

216

383

384

416

417
12/04/06
Question
Many of the students at the International School speak French or German or both. Among the students who speak French, four times as many speak German as don't. In addition, 1/6 of the students who don't speak German do speak French. What fraction of the students speak German? 

(1) Exactly 60 students speak French and German. 

(2) Exactly 75 students speak neither French nor German.

(A) Statement (1) ALONE is sufficient to answer the question, but statement (2) alone is not. 
(B) Statement (2) ALONE is sufficient to answer the question, but statement (1) alone is not. 
(C) Statements (1) and (2) TAKEN TOGETHER are sufficient to answer the question, but NEITHER statement ALONE is sufficient. 
(D) EACH statement ALONE is sufficient to answer the question. 
(E) Statements (1) and (2) TAKEN TOGETHER are NOT sufficient to answer the question. 

Answer
Since we are dealing with overlapping sets and there are two independent criteria, the best way to solve this problem is with a double-set matrix. 

The first statement in the question stem tells us that of the students who speak French (represented by the first column), four times as many speak German as don't. This information yields the following entries in the double-set matrix:

	 
	FRENCH
	NO FRENCH
	TOTALS

	GERMAN
	4x
	 
	 

	NO GERMAN
	x
	 
	 

	TOTALS
	 
	 
	 




The second statement in the question stem tells us that 1/6 of the of the students who don't speak German do speak French. This is fact represented in the double-set matrix as follows:

	 
	FRENCH
	NO FRENCH
	TOTALS

	GERMAN
	4x
	 
	 

	NO GERMAN
	x = y/6
	 
	y 

	TOTALS
	 
	 
	 




Now since x = y/6, we can get rid of the new variable y and keep all the expressions in terms of x.

	 
	FRENCH
	NO FRENCH
	TOTALS

	GERMAN
	4x
	 
	 

	NO GERMAN
	x
	 
	6x 

	TOTALS
	 
	 
	 



Now we can fill in a few more boxes using the addition rules for the double-set matrix.

	 
	FRENCH
	NO FRENCH
	TOTALS

	GERMAN
	4x
	 
	 

	NO GERMAN
	x
	5x 
	6x 

	TOTALS
	5x 
	 
	 




The main question to be answered is what fraction of the students speak German, a fraction represented by A/B in the final double-set matrix. So, if statements (1) and/or (2) allow us to calculate a numerical value for A/B, we will be able to answer the question.

	 
	FRENCH
	NO FRENCH
	TOTALS

	GERMAN
	4x
	 
	A 

	NO GERMAN
	x
	 5x
	6x 

	TOTALS
	 5x
	 
	B 




(1) INSUFFICIENT: Statement (1) tells us that 60 students speak French and German, so 4x = 60 and x = 15. We can now calculate any box labeled with an x, but this is still insufficient to calculate A, B, or A/B.

(2) INSUFFICIENT: Statement (2) tells us that 75 students speak neither French nor German, so 5x = 75 and x = 15. Just as with Statement (1), we can now calculate any box labeled with an x, but this is still insufficient to calculate A, B, or A/B.

(1) AND (2) INSUFFICIENT: Since both statements give us the same information (namely, that x = 15), putting the two statements together does not tell us anything new. Therefore (1) and (2) together are insufficient.

The correct answer is E.

10/02/06
Question
75% of the guestrooms at the Stagecoach Inn have a queen-sized bed, and each of the remaining rooms has a king-sized bed.  Of the non-smoking rooms, 60% have a queen-sized bed.  If 10% of the rooms at the Stagecoach Inn are non-smoking rooms with king-sized beds, what percentage of the rooms permit smoking?

(A) 25%
(B) 30%
(C) 50%
(D) 55%
(E) 75%

Answer
This is an overlapping sets problem, which can be solved most efficiently by using a double set matrix.  Our first step in using the double set matrix is to fill in the information given in the question.  Because there are no real values given in the question, the problem can be solved more easily using 'smart numbers'; in this case, we can assume the total number of rooms to be 100 since we are dealing with percentages.  With this assumption, we can fill the following information into our matrix:

There are 100 rooms total at the Stagecoach Inn.

Of those 100 rooms, 75 have a queen-sized bed, while 25 have a king-sized bed.

Of the non-smoking rooms (let's call this unknown n), 60% or .6n have queen-sized beds.

10 rooms are non-smoking with king-sized beds.

Let's fill this information into the double set matrix, including the variable n for the value we need to solve the problem:

	 
	SMOKING
	NON-SMOKING
	TOTALS

	KING BED
	 
	10
	25

	QUEEN BED
	
	.6n
	75

	TOTALS
	 
	n
	100



In a double-set matrix, the first two rows sum to the third, and the first two columns sum to the third. We can therefore solve for n using basic algebra:

10 + .6n = n
10 = .4n
n = 25

We could solve for the remaining empty fields, but this is unnecessary work.  Observe that the total number of smoking rooms equals 100 – n = 100 – 25 = 75.  Recall that we are working with smart numbers that represent percentages, so 75% of the rooms at the Stagecoach Inn permit smoking.

The correct answer is E.

09/04/06
Question
If a and b are integers and a b, is |a|b > 0? 

(1) |ab| > 0 

(2) |a|b is a non-zero integer

(A) Statement (1) ALONE is sufficient to answer the question, but statement (2) alone is not. 
(B) Statement (2) ALONE is sufficient to answer the question, but statement (1) alone is not. 
(C) Statements (1) and (2) TAKEN TOGETHER are sufficient to answer the question, but NEITHER statement ALONE is sufficient. 
(D) EACH statement ALONE is sufficient to answer the question. 
(E) Statements (1) and (2) TAKEN TOGETHER are NOT sufficient to answer the question.

Answer
Let us start be examining the conditions necessary for |a|b > 0. Since |a| cannot be negative, both |a| and b must be positive. However, since |a| is positive whether a is negative or positive, the only condition for a is that it must be non-zero.  

Hence, the question can be restated in terms of the necessary conditions for it to be answered "yes": 

“Do both of the following conditions exist: a is non-zero AND b is positive?”
(1) INSUFFICIENT: In order for a = 0, |ab| would have to equal 0 since 0 raised to any power is always 0. Therefore (1) implies that a is non-zero. However, given that a is non-zero, b can be anything for |ab| > 0 so we cannot determine the sign of b.

(2) INSUFFICIENT: If a = 0, |a| = 0, and |a|b = 0 for any b. Hence, a must be non-zero and the first condition (a is not equal to 0) of the restated question is met. We now need to test whether the second condition is met. (Note: If a had been zero, we would have been able to conclude right away that (2) is sufficient because we would answer "no" to the question is |a|b > 0?) Given that a is non-zero, |a| must be positive integer. At first glance, it seems that b must be positive because a positive integer raised to a negative integer is typically fractional (e.g., a-2 = 1/a2). Hence, it appears that b cannot be negative. However, there is a special case where this is not so: 

If |a| = 1, then b could be anything (positive, negative, or zero) since |1|b is always equal to 1, which is a non-zero integer . In addition, there is also the possibility that b = 0. If |b| = 0, then |a|0 is always 1, which is a non-zero integer.

Hence, based on (2) alone, we cannot determine whether b is positive and we cannot answer the question. 

An alternative way to analyze this (or to confirm the above) is to create a chart using simple numbers as follows:

	a
	b
	Is |a|b a non-zero integer? 
	Is |a|b > 0?

	1
	2 
	Yes
	Yes 

	1
	-2
	Yes
	No

	2
	1
	Yes
	Yes

	2
	0
	Yes
	No



We can quickly confirm that (2) alone does not provide enough information to answer the question. 

(1) AND (2) INSUFFICIENT: The analysis for (2) shows that (2) is insufficient because, while we can conclude that a is non-zero, we cannot determine whether b is positive. (1) also implies that a is non-zero, but does not provide any information about b other than that it could be anything. Consequently, (1) does not add any information to (2) regarding b to help answer the question and (1) and (2) together are still insufficient. (Note: As a quick check, the above chart can also be used to analyze (1) and (2) together since all of the values in column 1 are also consistent with (1)).

03/13/06
Question
Each member of a pack of 55 wolves has either brown or blue eyes and either a white or a grey coat. If there are more than 3 blue-eyed wolves with white coats, are there more blue-eyed wolves than brown-eyed wolves?

(1) Among the blue-eyed wolves, the ratio of grey coats to white coats is 4 to 3.

(2) Among the brown-eyed wolves, the ratio of white coats to grey coats is 2 to 1.

(A) Statement (1) ALONE is sufficient to answer the question, but statement (2) alone is not.
(B) Statement (2) ALONE is sufficient to answer the question, but statement (1) alone is not.
(C) Statements (1) and (2) TAKEN TOGETHER are sufficient to answer the question, but NEITHER statement ALONE is sufficient.
(D) EACH statement ALONE is sufficient to answer the question.
(E) Statements (1) and (2) TAKEN TOGETHER are NOT sufficient to answer the question.

Answer
In an overlapping set problem, we can use a double set matrix to organize the information and solve.
From information given in the question, we can fill in the matrix as follows:

	 
	GREY
	WHITE
	TOTALS

	BLUE
	 
	> 3
	 

	BROWN
	 
	 
	 

	TOTALS
	 
	 
	55



The question is asking us if the total number of blue-eyed wolves (fourth column, second row) is greater than the total number of brown-eyed wolves (fourth column, third row). 

(1) INSUFFICIENT. This statement allows us to fill in the matrix as below. We have no information about the total number of brown-eyed wolves.

	 
	GREY
	WHITE
	TOTALS

	BLUE
	4x 
	3x
	7x 

	BROWN
	 
	 
	 

	TOTALS
	 
	 
	55



(2) INSUFFICIENT. This statement allows us to fill in the matrix as below. We have no information about the total number of blue-eyed wolves.

	 
	GREY
	WHITE
	TOTALS

	BLUE
	 
	 
	 

	BROWN
	1y 
	 2y
	 3y

	TOTALS
	 
	 
	55



TOGETHER, statements (1) + (2) are SUFFICIENT. Combining both statements, we can fill in the matrix as follows:

	 
	GREY
	WHITE
	TOTALS

	BLUE
	4x 
	3x
	7x 

	BROWN
	 1y
	 2y
	3y 

	TOTALS
	4x + y 
	3x + 2y 
	55



Using the additive relationships in the matrix, we can derive the equation 7x + 3y = 55 (notice that adding the grey and white totals yields the same equation as adding the blue and brown totals).

The original question can be rephrased as "Is 7x > 3y?"

On the surface, there seems to NOT be enough information to solve this question. However, we must consider some of the restrictions that are placed on the values of x and y:

(1) x and y must be integers (we are talking about numbers of wolves here and looking at the table, y, 3x and 4x must be integers so x and y must be integers)

(2) x must be greater than 1 (the problem says there are more than 3 blue-eyed wolves with white coats so 3x must be greater than 3 or x > 1)

Since x and y must be integers, there are only a few x,y values that satisfy the equation 7x + 3y = 55. By trying all integer values for x from 1 to 7, we can see that the only possible x,y pairs are:

	 x
	y
	7x
	3y

	1
	16 
	7
	48 

	4
	9 
	28 
	27 

	7
	2 
	49 
	6



Since x cannot be 1, the only two pairs yield 7x values that are greater than the corresponding 3y values (28 > 27 and 49 > 6). 

The correct answer is C.

12/26/05
Question
At the end of the day, February 14th, a florist had 120 roses left in his shop, all of which were red, white or pink in color and either long or short-stemmed. A third of the roses were short-stemmed, 20 of which were white and 15 of which were pink.  The percentage of pink roses that were short-stemmed equaled the percentage of red roses that were short-stemmed.  If none of the long-stemmed roses were white, what percentage of the long-stemmed roses were red?

(A) 20%
(B) 25%
(C) 50%
(D) 75%
(E) 80%

Answer
For an overlapping set problem we can use a double-set matrix to organize our information and solve.  The boldfaced values were given in the question. The non-boldfaced values were derived using the fact that in a double-set matrix, the sum of the first two rows equals the third and the sum of the first two columns equals the third.  The variable p was used for the total number of pink roses, so that the total number of pink and red roses could be solved using the additional information given in the question.
  

	 
	Red
	Pink
	White
	TOTAL

	Long-stemmed
	
	
	0
	80

	Short-stemmed
	5
	15
	20
	40

	TOTAL
	100 - p
	p
	20
	120


 

The question states that the percentage of red roses that are short-stemmed is equal to the percentage of pink roses that are short stemmed, so we can set up the following proportion:

	5
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100 – p
	=
	15
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p





5p = 1500 – 15p 
p = 75

This means that there are a total of 75 pink roses and 25 red roses.   Now we can fill out the rest of the double-set matrix:

 

	 
	Red
	Pink
	White
	TOTAL

	Long-stemmed
	20 
	60 
	0
	80

	Short-stemmed
	5
	15
	20
	40

	TOTAL
	25
	75
	20
	120




Now we can answer the question.  20 of the 80 long-stemmed roses are red, or 20/80 = 25%.

 

The correct answer is B. 

05/17/04
Question
55 people live in an apartment complex with three fitness clubs (A, B, and C). Of the 55 residents, 40 residents are members of exactly one of the three fitness clubs in the complex. Are any of the 55 residents members of both fitness clubs A and C but not members of fitness club B? 

(1) 2 of the 55 residents are members of all three of the fitness clubs in the apartment complex.

(2) 8 of the 55 residents are members of fitness club B and exactly one other fitness club in the apartment complex.

(A) Statement (1) alone is sufficient, but statement (2) alone is not sufficient.
(B) Statement (2) alone is sufficient, but statement (1) alone is not sufficient. 
(C) BOTH statements TOGETHER are sufficient, but NEITHER statement ALONE is sufficient.
(D) Each statement ALONE is sufficient.
(E) Statements (1) and (2) TOGETHER are NOT sufficient. 

Answer
This is a problem that involves three overlapping sets. A helpful way to visualize this is to draw a Venn diagram as follows:
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Each section of the diagram represents a different group of people. Section a represents those residents who are members of only club a. Section b represents those residents who are members of only club b. Section c represents those residents who are members of only club c. Section w represents those residents who are members of only clubs a and b. Section x represents those residents who are members of only clubs a and c. Section y represents those residents who are members of only clubs b and c. Section z represents those residents who are members of all three clubs.

The information given tells us that a + b + c = 40. One way of rephrasing the question is as follows: Is x > 0 ? (Recall that x represents those residents who are member of fitness clubs A and C but not B).

Statement (1) tells us that z = 2. Alone, this does not tell us anything about x, which could, for example, be 0 or 10, among many other possibilities. This is clearly not sufficient to answer the question.

Statement (2) tells us that w + y = 8. This alone does not give us any information about x, which, again could be 0 or a number of other values.

In combining both statements, it is tempting to assert the following.

We know from the question stem that a + b + c = 40. We also know from statement one that z = 2. Finally, we know from statement two that w + y = 8. We can use these three pieces of information to write an equation for all 55 residents as follows:

a + b + c + w + x + y + z = 55.
(a + b + c) + x + (w + y) + (z) = 55.
40 + x + 8 + 2 = 55
x = 5

This would suggest that there are 5 residents who are members of both fitness clubs A and C but not B.

However, this assumes that all 55 residents belong to at least one fitness club. Yet, this fact is not stated in the problem. It is possible then, that 5 of the residents are not members of any fitness club. This would mean that 0 residents are members of fitness clubs A and C but not B.

Without knowing how many residents are not members of any fitness club, we do not have sufficient information to answer this question. 

The correct answer is E: Statements (1) and (2) TOGETHER are NOT sufficient. 

05/13/02
Question
50% of the aparments in a certain building have windows and hardwood floors. 25% of the apartments without windows have hardwood floors. If 40% of the apartments do not have 
hardwood floors, what percent of the apartments with windows have hardwood floors?
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Answer
This problem involves two sets:
Set 1: Apartments with windows / Apartments without windows
Set 2: Apartments with hardwood floors / Apartments without hardwood floors.

It is easiest to organize two-set problems by using a matrix as follows:

	 
	Windows
	NO Windows 
	TOTAL

	Hardwood Floors 
	 
	 
	 

	NO Hardwood Floors
	 
	 
	 

	TOTAL
	 
	 
	 



The problem is difficult for two reasons. First, it uses percents instead of real numbers. Second, it involves complicated and subtle wording.

Let's attack the first difficulty by converting all of the percentages into REAL numbers. To do this, let's say that there are 100 total apartments in the building. This is the first number we can put into our matrix. The absolute total is placed in the lower right hand corner of the matrix as follows:

	  
	Windows
	NO Windows 
	TOTAL

	Hardwood Floors 
	 
	 
	 

	NO Hardwood Floors
	 
	 
	 

	TOTAL
	 
	 
	100



Next, we will attack the complex wording by reading each piece of information separately, and filling in the matrix accordingly.

Information: 50% of the apartments in a certain building have windows and hardwood floors. Thus, 50 of the 100 apartments have BOTH windows and hardwood floors. This number is now added to the matrix:

	  
	Windows
	NO Windows 
	TOTAL

	Hardwood Floors 
	50
	  
	  

	NO Hardwood Floors
	  
	  
	  

	TOTAL
	  
	  
	100



Information: 25% of the apartments without windows have hardwood floors. Here's where the subtlety of the wording is very important. This does NOT say that 25% of ALL the apartments have no windows and have hardwood floors. Instead it says that OF the apartments without windows, 25% have hardwood floors. Since we do not yet know the number of apartments without windows, let's call this number x. Thus the number of apartments without windows and with hardwood floors is .25x. These figures are now added to the matrix:

	  
	Windows
	NO Windows 
	TOTAL

	Hardwood Floors 
	50
	.25x
	  

	NO Hardwood Floors
	  
	  
	  

	TOTAL
	  
	x
	100



Information: 40% of the apartments do not have hardwood floors. Thus, 40 of the 100 apartments do not have hardwood floors. This number is put in the Total box at the end of the "No Hardwood Floors" row of the matrix:

	  
	Windows
	NO Windows 
	TOTAL

	Hardwood Floors 
	50
	.25x
	  

	NO Hardwood Floors
	  
	  
	40

	TOTAL
	  
	x
	 



Before answering the question, we must complete the matrix. To do this, fill in the numbers that yield the given totals. First, we see that there must be be 60 total apartments with Hardwood Floors (since 60 + 40 = 100) Using this information, we can solve for x by creating an equation for the first row of the matrix:
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Now we put these numbers in the matrix:


	  
	Windows
	NO Windows 
	TOTAL

	Hardwood Floors 
	50
	10
	  60

	NO Hardwood Floors
	  
	  
	40

	TOTAL
	  
	40
	100




Finally, we can fill in the rest of the matrix:

	  
	Windows
	NO Windows 
	TOTAL

	Hardwood Floors 
	50
	10
	  60

	NO Hardwood Floors
	  10
	  30
	40

	TOTAL
	  60
	40
	100




We now return to the question: What percent of the apartments with windows have hardwood floors?

Again, pay very careful attention to the subtle wording. The question does NOT ask for the percentage of TOTAL apartments that have windows and hardwood floors. It asks what percent OF the apartments with windows have hardwood floors. Since there are 60 apartments with windows, and 50 of these have hardwood floors, the percentage is calculated as follows:
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Thus, the correct answer is E.

07/19/04
Question
Each of 435 bags contains at least one of the following three items: raisins, almonds, and peanuts. The number of bags that contain only raisins is 10 times the number of bags that contain only peanuts. The number of bags that contain only almonds is 20 times the number of bags that contain only raisins and peanuts. The number of bags that contain only peanuts is one-fifth the number of bags that contain only almonds. 210 bags contain almonds. How many bags contain only one kind of item?

(A) 256
(B) 260
(C) 316
(D) 320
(E) It cannot be determined from the given information.

Answer
This problem involves 3 overlapping sets. To visualize a 3 set problem, it is best to draw a Venn Diagram.

We can begin filling in our Venn Diagram utilizing the following 2 facts: (1) The number of bags that contain only raisins is 10 times the number of bags that contain only peanuts. (2) The number of bags that contain only almonds is 20 times the number of bags that contain only raisins and peanuts.
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Next, we are told that the number of bags that contain only peanuts (which we have represented as x) is one-fifth the number of bags that contain only almonds (which we have represented as 20y).

This yields the following equation: x = (1/5)20y which simplifies to x = 4y. We can use this information to revise our Venn Diagram by substituting any x in our original diagram with 4y as follows:

[image: image11.png]Raisins




Notice that, in addition to performing this substitution, we have also filled in the remaining open spaces in the diagram with the variable a, b, and c.

Now we can use the numbers given in the problem to write 2 equations. First, the sum of all the expressions in the diagram equals 435 since we are told that there are 435 bags in total. Second, the sum of all the expressions in the almonds circle equals 210 since we are told that 210 bags contain almonds.

435 = 20y + a + b + c + 40y + y + 4y
210 = 20y + a + b + c

Subtracting the second equation from the first equation, yields the following:

225 = 40y + y + 4y
225 = 45y
5 = y

Given that y = 5, we can determine the number of bags that contain only one kind of item as follows:

The number of bags that contain only raisins = 40y = 200
The number of bags that contain only almonds = 20y = 100
The number of bags that contain only peanuts = 4y = 20

Thus there are 320 bags that contain only one kind of item. The correct answer is D.

Question
The maitre 'd at an expensive Manhattan restaurant has noticed that 60% of the couples order dessert and coffee. However, 20% of the couples who order dessert don't order coffee. What is the probability that the next couple the maitre 'd seats will not order dessert?

(A) 20%
(B) 25%
(C) 40%
(D) 60%
(E) 75%

Answer
You can solve this problem with a matrix. Since the total number of diners is unknown and not important in solving the problem, work with a hypothetical total of 100 couples. Since you are dealing with percentages, 100 will make the math easier. 

Set up the matrix as shown below:

	 
	Dessert
	NO dessert 
	TOTAL

	Coffee
	 
	 
	 

	NO coffee 
	 
	 
	 

	TOTAL
	 
	 
	100


Since you know that 60% of the couples order BOTH dessert and coffee, you can enter that number into the matrix in the upper left cell.

	 
	Dessert
	NO dessert 
	TOTAL

	Coffee
	60
	 
	 

	NO coffee 
	 
	 
	 

	TOTAL
	 
	 
	100


The next useful piece of information is that 20% of the couples who order dessert don't order coffee. But be careful! The problem does not say that 20% of the total diners order dessert and don't order coffee, so you CANNOT fill in 40 under "dessert, no coffee" (first column, middle row). Instead, you are told that 20% of the couples who order dessert don't order coffee.

Let x = total number of couples who order dessert. Therefore you can fill in .2x for the number of couples who order dessert but no coffee.

	 
	Dessert
	NO dessert 
	TOTAL

	Coffee
	60
	 
	 

	NO coffee 
	.2x
	 
	 

	TOTAL
	x
	 
	100


Set up an equation to represent the couples that order dessert and solve:
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75% of all couples order dessert. Therefore, there is only a 25% chance that the next couple the maitre 'd seats will not order dessert. The correct answer is B.

03/21/05
Question
Some of the people in Town X are left-handed, some are tall, some are both, and some are neither.  In Town Y, three times as many people are left-handed as are left-handed in Town X, three times as many people are tall as are tall in Town X, three times as many people are both as are both in Town X, but no one is neither. If the total number of people in Town X is four times greater than the total number of people in Town Y, which of the following could be the number of people in Town X who are neither left-handed nor tall?

(A) 23
(B) 39
(C) 72
(D) 143
(E) 199

Answer
The best way to approach this question is to construct a matrix for each town.  Let's start with Town X.  Since we are not given any values, we will insert unknowns into the matrix:

	
	Left-Handed
	Not Left-Handed
	Total

	Tall
	A
	C
	A + C

	Not Tall
	B
	D
	B + D

	Total
	A + B
	C + D
	A + B + C + D




Now let's create a matrix for Town Y, using the information from the question and the unknowns from the matrix for Town X:

	
	Left-Handed
	Not Left-Handed
	Total

	Tall
	3A
	3C
	3A + 3C

	Not Tall
	3B
	0
	3B 

	Total
	3A + 3B
	3C
	3A + 3B +3C




Since we know that the total number of people in Town X is four times greater than the total number of people in Town Y, we can construct and simplify the following equation:
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Since D represents the number of people in Town X who are neither tall nor left-handed, we know that the correct answer must be a multiple of 11.  The only answer choice that is a multiple of 11 is 143 [image: image14.png](11x13)



.

The correct answer is D.

What percentage of the current fourth graders at Liberation Elementary School dressed in costume for Halloween for the past two years in a row (both this year and last year)? 

(A) 60% of the current fourth graders at Liberation Elementary School dressed in costume for Halloween this year. 

(B) Of the current fourth graders at Liberation Elementary School who did not dress in costume for Halloween this year, 80% did not dress in costume last year.

We can divide the current fourth graders into 4 categories:

(1) The percentage that dressed in costume this year ONLY.
(2) The percentage that dressed in costume last year ONLY.
(3) The percentage that did NOT dress in costume either this year or last year.
(4) The percentage that dressed in costume BOTH years.

We need to determine the last category (category 4) in order to answer the question.

(1) INSUFFICIENT:  Let's assume there are 100 current fourth graders (this simply helps to make this percentage question more concrete). 60 of them dressed in costume this year, while 40 did not. However, we don't know how many of these 60 dressed in costume last year, so we can't divide this 60 up into categories 1 and 2.  

(2) INSUFFICIENT:  This provides little relevant information on its own because we don't know how many of the students didn't dress up in costumes this year and the statement references that value. 

(1) AND (2) INSUFFICIENT:  From statement 1 we know that 60 dressed up in costumes this year, but 40 did not. Statement 2 tells us that 80% of these 40, or 32, didn't dress up in costumes this year either.  This provides us with a value for category 3, from which we can derive a value for category 2 (8).  However, we still don't know how many of the 60 costume bearers from this year wore costumes last year.

Since this is an overlapping set problem, we could also have used a double-set matrix to organize our information and solve. Even with both statements together, we can not find the value for the Costume Last Year / Costume This Year cell. 

	 
	Costume This Year
	No Costume This Year
	TOTALS

	Costume Last Year
	 
	8
	 

	No Costume Last Year
	 
	32
	 

	TOTALS
	60
	40
	100



The correct answer is E.

