SETS
1.


For an overlapping sets problem it is best to use a double set matrix to organize the information and solve.  Fill in the information in the order in which it is given.

Of the films Empty Set Studios released last year, 60% were comedies and the rest were horror films.  

	
	Comedies
	Horror Films
	Total

	Profitable
	
	
	

	Unprofitable
	
	
	

	Total
	0.6x
	0.4x
	x


75% of the comedies were profitable, but 75% of the horror moves were unprofitable. 
	
	Comedies
	Horror Films
	Total

	Profitable
	0.75(0.6x)
	
	

	Unprofitable
	
	0.75(0.4x)
	

	Total
	0.6x
	0.4x
	x



If the studio made a total of 40 films...
	
	Comedies
	Horror Films
	Total

	Profitable
	0.75(24) = 18
	
	

	Unprofitable
	
	0.75(16) = 12
	

	Total
	0.6(40) = 24
	0.4(40) = 16
	x = 40



Since each row and each column must sum up to the Total value, we can fill in the remaining boxes.

	
	Comedies
	Horror Films
	Total

	Profitable
	18
	4
	22

	Unprofitable
	6
	12
	18

	Total
	24
	16
	40



The problem seeks the total number of profitable films, which is 22.

The correct answer is E.

2.

For an overlapping sets problem we can use a double-set matrix to organize our information and solve.  Because the values are in percents, we can assign a value of 100 for the total number of interns at the hospital.  Then, carefully fill in the matrix based on the information provided in the problem.  The matrix below details this information.  Notice that the variable x is used to detail the number of interns who receive 6 or more hours of sleep, 70% of whom reported no feelings of tiredness.

	
	Tired
	Not Tired
	TOTAL

	6 or more hours
	.3x
	.7x
	x

	Fewer than 6 hours
	75
	
	80

	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 the above matrix.

	
	Tired
	Not Tired
	TOTAL

	6 or more hours
	6
	14
	20

	Fewer than 6 hours
	75
	5
	80

	TOTAL
	81 
	19 
	100


We were asked to find the percentage of interns who reported no feelings of tiredness, or 19% of the interns.

The correct answer is C.

3.

This is an overlapping sets problem concerning two groups (students in either band or orchestra) and the overlap between them (students in both band and orchestra).

If the problem gave information about the students only in terms of percents, then a smart number to use for the total number of students would be 100. However, this problem gives an actual number of students (“there are 119 students in the band”) in addition to the percentages given. Therefore, we cannot assume that the total number of students is 100.

Instead, first do the problem in terms of percents. There are three types of students: those in band, those in orchestra, and those in both. 80% of the students are in only one group. Thus, 20% of the students are in both groups. 50% of the students are in the band only. We can use those two figures to determine the percentage of students left over: 100% - 20% - 50% = 30% of the students are in the orchestra only.

Great - so 30% of the students are in the orchestra only. But although 30 is an answer choice, watch out! The question doesn't ask for the percentage of students in the orchestra only, it asks for the number of students in the orchestra only. We must figure out how many students are in Music High School altogether.

The question tells us that 119 students are in the band. We know that 70% of the students are in the band: 50% in band only, plus 20% in both band and orchestra. If we let x be the total number of students, then 119 students are 70% of x, or 119 = .7x. Therefore, x = 119 / .7 = 170 students total.

The number of students in the orchestra only is 30% of 170, or .3 × 170 = 51.

The correct answer is B.

4.

For an overlapping set problem we can use a double-set matrix to organize our information and solve. Let's call P the number of people at the convention. The boldface entries in the matrix below were given in the question. For example, we are told that one sixth of the attendees are female students, so we put a value of P/6 in the female students cell. 

	
	FEMALE
	NOT FEMALE
	TOTALS

	STUDENTS
	P/6
	P/6
	P/3

	NON STUDENTS
	P/2
	150
	2P/3

	TOTALS
	2P/3
	P/3
	P


The non-boldfaced entries can be derived using simple equations that involve the numbers in one of the "total" cells. Let's look at the "Female" column as an example. Since we know the number of female students (P/6) and we know the total number of females (2P/3), we can set up an equation to find the value of female non-students:

P/6 + Female Non Students = 2P/3. 
Solving this equation yields: Female Non Students = 2P/3 – P/6 = P/2.

By solving the equation derived from the "NOT FEMALE" column, we can determine a value for P.

	P
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	P + 900 = 2P [image: image4.png]


 P = 900



The correct answer is E.

5.

For an overlapping set problem we can use a double-set matrix to organize our information and solve.  Because the values here are percents, we can assign a value of 100 to the total number of lights at Hotel California. The information given to us in the question is shown in the matrix in boldface.  An x was assigned to the lights that were “Supposed To Be Off” since the values given in the problem reference that amount.  The other values were filled in 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. 

	
	Supposed

To Be On
	Supposed

To Be Off
	TOTAL

	Actually on
	
	0.4x
	80

	Actually off
	0.1(100 – x)
	0.6x
	20

	TOTAL
	100 – x
	x
	100


Using the relationships inherent in the matrix, we see that: 

0.1(100 – x) + 0.6x = 20

10 – 0.1x + 0.6x = 20

0.5x = 10 so x = 20

We can now fill in the matrix with values:

	
	Supposed

To Be On
	Supposed

To Be Off
	TOTAL

	Actually on
	72 
	8
	80

	Actually off
	8
	12
	20

	TOTAL
	80
	20
	100


Of the 80 lights that are actually on, 8, or 10% percent, are supposed to be off.

The correct answer is D.

6.

This question involves overlapping sets so we can employ a double-set matrix to help us. The two sets are speckled/rainbow and male/female. We can fill in 645 for the total number of total speckled trout based on the first sentence. Also, we can assign a variable, x, for female speckled trout and the expression 2x + 45 for male speckled trout, also based on the first sentence. 

	
	Male
	Female
	Total

	Speckled
	2x + 45
	x
	645

	Rainbow
	
	
	

	Total
	
	
	


We can solve for x with the following equation: 3x + 45 = 645. Therefore, x = 200. 

	
	Male
	Female
	Total

	Speckled
	445
	200
	645

	Rainbow
	
	
	

	Total
	
	
	


If the ratio of female speckled trout to male rainbow trout is 4:3, then there must be 150 male rainbow trout. We can easily solve for this with the below proportion where y represents male rainbow trout:

	4
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	200
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Therefore, y = 150.  Also, if the ratio of male rainbow trout to all trout is 3:20, then there must be 1000 total trout using the below proportion, where z represents all trout:

	3
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20
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	150
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	Male
	Female
	Total

	Speckled
	445
	200
	645

	Rainbow
	150
	
	

	Total
	
	
	1000


Now we can just fill in the empty boxes to get the number of female rainbow trout.

	
	Male
	Female
	Total

	Speckled
	445
	200
	645

	Rainbow
	150
	205
	355

	Total
	
	
	1000


The correct answer is D. 

7.
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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.

8.
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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.

9.
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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.

10.
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.

11.
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. 

12.
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:

[image: image14.png]A+B+C+D =4(34+38 +3C) >
A+B+C+D=124+128 +12C >
D =114 +118 +11C -
D=1YA+8+C)






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: image15.png](11x13)



.

The correct answer is D.

13.
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.

14.
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.

15.

This problem can be solved using a set of three equations with three unknowns. We'll use the following definitions:

Let F = the number of Fuji trees

Let G = the number of Gala trees

Let C = the number of cross pollinated trees

10% of his trees cross pollinated

C = 0.1(F + G + C)

10C = F + G + C

9C = F + G

The pure Fujis plus the cross pollinated ones total 187

(4) F + C = 187

3/4 of his trees are pure Fuji

(5) F = (3/4)(F + G + C)

(6) 4F = 3F + 3G + 3C

(7) F = 3G + 3C

Substituting the value of F from equation (7) into equation (3) gives us:

(8) 9C = (3G + 3C) + G

(9) 6C = 4G

(10) 12C = 8G

Substituting the value of F from equation (7) into equation (4) gives us:

(11) (3G + 3C) + C = 187

(12) 3G + 4C = 187

(13) 9G + 12C = 561

Substituting equation (10) into (13) gives:

(14) 9G + 8G = 561

(15) 17G = 561

(16) G = 33

So the farmer has 33 trees that are pure Gala.

The correct answer is B.

16.


For an overlapping set problem with three subsets, we can use a Venn diagram to solve.
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Each circle represents the number of students enrolled in the History, English and Math classes, respectively. Notice that each circle is subdivided into different groups of students. Groups a, e, and f are comprised of students taking only 1 class. Groups b, c, and d are comprised of students taking 2 classes. In addition, the diagram shows us that 3 students are taking all 3 classes. We can use the diagram and the information in the question to write several equations:

History students: a + b + c + 3 = 25

Math students: e + b + d + 3 = 25

English students: f + c + d + 3 = 34

TOTAL students: a + e + f + b + c + d + 3 = 68

The question asks for the total number of students taking exactly 2 classes. This can be represented as b + c + d.

If we sum the first 3 equations (History, Math and English) we get: 

a + e + f + 2b +2c +2d + 9 = 84.

Taking this equation and subtracting the 4th equation (Total students) yields the following:

a + e + f + 2b + 2c +2d + 9 = 84

–[a + e + f + b + c + d + 3   = 68]
b + c + d = 10

The correct answer is B.

17.
This is a three-set overlapping sets problem. When given three sets, a Venn diagram can be used. The first step in constructing a Venn diagram is to identify the three sets given. In this case, we have students signing up for the poetry club, the history club, and the writing club. The shell of the Venn diagram will look like this:
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When filling in the regions of a Venn diagram, it is important to work from inside out. If we let x represent the number of students who sign up for all three clubs, a represent the number of students who sign up for poetry and writing, b represent the number of students who sign up for poetry and history, and c represent the number of students who sign up for history and writing, the Venn diagram will look like this:
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We are told that the total number of poetry club members is 22, the total number of history club members is 27, and the total number of writing club members is 28. We can use this information to fill in the rest of the diagram:
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We can now derive an expression for the total number of students by adding up all the individual segments of the diagram. The first bracketed item represents the students taking two or three courses. The second bracketed item represents the number of students in only the poetry club, since it's derived by adding in the total number of poetry students and subtracting out the poetry students in multiple clubs. The third and fourth bracketed items represent the students in only the history or writing clubs respectively.

59 = [a + b + c + x] + [22 – (a + b + x)] + [27 – (b + c + x)] + [28 – (a + c + x)]
59 = a + b + c + x + 22 – a – b – x + 27 – b – c – x + 28 – a – c – x
59 = 77 – 2x – a – b – c
59 = 77 – 2x – (a + b + c)

By examining the diagram, we can see that (a + b + c) represents the total number of students who sign up for two clubs. We are told that 6 students sign up for exactly two clubs. Consequently:

59 = 77 – 2x – 6
2x = 12
x = 6

So, the number of students who sign up for all three clubs is 6. 

Alternatively, we can use a more intuitive approach to solve this problem. If we add up the total number of club sign-ups, or registrations, we get 22 + 27 + 28 = 77. We must remember that this number includes overlapping registrations (some students sign up for two clubs, others for three). So, there are 77 registrations and 59 total students. Therefore, there must be 77 – 59 = 18 duplicate registrations.

We know that 6 of these duplicates come from those 6 students who sign up for exactly two clubs.  Each of these 6, then, adds one extra registration, for a total of 6 duplicates. We are then left with 18 – 6 = 12 duplicate registrations. These 12 duplicates must come from those students who sign up for all three clubs. 

For each student who signs up for three clubs, there are two extra sign-ups. Therefore, there must be 6 students who sign up for three clubs:

12 duplicates / (2 duplicates/student) = 6 students 

Between the 6 students who sign up for two clubs and the 6 students who sign up for all three, we have accounted for all 18 duplicate registrations.

The correct answer is C.

18.
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:
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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.

19. 
This is an overlapping sets problem. This question can be effectively solved with a double-set matrix composed of two overlapping sets: [Spanish/Not Spanish] and [French/Not French]. When constructing a double-set matrix, remember that the two categories adjacent to each other must be mutually exclusive, i.e. [French/not French] are mutually exclusive, but [French/not Spanish] are not mutually exclusive. Following these rules, let’s construct and fill in a double-set matrix for each statement. To simplify our work with percentages, we will also pick 100 for the total number of students at Jefferson High School. 

INSUFFICIENT: While we know the percentage of students who take French and, from that information, the percentage of students who do not take French, we do not know anything about the students taking Spanish. Therefore we don't know the percentage of students who study French but not Spanish, i.e. the number in the target cell denoted with x.

	
	FRENCH
	NOT FRENCH
	TOTALS

	SPANISH
	
	
	

	NOT SPANISH
	x
	
	

	TOTALS
	30
	70
	100



(2) INSUFFICIENT: While we know the percentage of students who do not take Spanish and, from that information, the percentage of students who do take Spanish, we do not know anything about the students taking French. Therefore we don't know the percentage of students who study French but not Spanish, i.e. the number in the target cell denoted with x.

	
	FRENCH
	NOT FRENCH
	TOTALS

	SPANISH
	
	
	60

	NOT SPANISH
	x
	
	40

	TOTALS
	
	
	100


AND (2) INSUFFICIENT: Even after we combine the two statements, we do not have sufficient information to find the percentage of students who study French but not Spanish, i.e. to fill in the target cell denoted with x.
	
	FRENCH
	NOT FRENCH
	TOTALS

	SPANISH
	
	
	60

	NOT SPANISH
	x
	
	40

	TOTALS
	30
	70 
	100



The correct answer is E. 

20.

For this overlapping sets problem, we want to set up a double-set matrix.  The first set is boys vs. girls; the second set is left-handers vs. right-handers.

The only number currently in our chart is that given in the question: 20, the total number of students. 

	
	GIRLS 
	BOYS 
	TOTALS

	LEFT-HANDED 
	
	
	

	RIGHT-HANDED
	
	
	

	TOTALS
	
	
	20


INSUFFICIENT:  We can figure out that three girls are left-handed, but we know nothing about the boys.

	
	GIRLS
	BOYS
	TOTALS 

	LEFT-HANDED
	(0.25)(12) = 3
	
	

	RIGHT-HANDED
	
	
	

	TOTALS
	12
	
	20


(2) INSUFFICIENT:  We can't figure out the number of left-handed boys, and we know nothing about the girls.

	
	GIRLS 
	BOYS 
	TOTALS 

	LEFT-HANDED 
	
	
	

	RIGHT-HANDED
	
	5
	

	TOTALS
	
	
	20



(1) AND (2) SUFFICIENT:  If we combine both statements, we can get the missing pieces we need to solve the problem. Since we have 12 girls, we know that there are 8 boys.  If five of them are right-handed, then three of them must be left-handed.  Add that to the three left-handed girls, and we know that a total of 6 students are left-handed.

	
	GIRLS 
	BOYS 
	TOTALS 

	LEFT-HANDED 
	3
	3
	6  

	RIGHT-HANDED
	
	5
	

	TOTALS
	12
	8
	20


The correct answer is C.

21.

For this overlapping set problem, we want to set up a two-set table to test our possibilities.  Our first set is vegetarians vs. non-vegetarians; our second set is students vs. non-students.

	
	VEGETARIAN
	NON-VEGETARIAN
	TOTAL

	STUDENT
	
	
	

	NON-STUDENT
	
	15
	

	TOTAL
	x
	x
	?


We are told that each non-vegetarian non-student ate exactly one of the 15 hamburgers, and that nobody else ate any of the 15 hamburgers. This means that there were exactly 15 people in the non-vegetarian non-student category. We are also told that the total number of vegetarians was equal to the total number of non-vegetarians; we represent this by putting the same variable in both boxes of the chart.

The question is asking us how many people attended the party; in other words, we are being asked for the number that belongs in the bottom-right box, where we have placed a question mark.

The second statement is easier than the first statement, so we'll start with statement (2).

(2) INSUFFICIENT: This statement gives us information only about the cell labeled "vegetarian non-student"; further it only tells us the number of these guests as a percentage of the total guests.  The 30% figure does not allow us to calculate the actual number of any of the categories.

SUFFICIENT: This statement provides two pieces of information.  First, the vegetarians attended at the rate, or in the ratio, of 2:3 students to non-students.  We're also told that this 2:3 rate is half the rate for non-vegetarians.  In order to double a rate, we double the first number; the rate for non-vegetarians is 4:3  We can represent the actual numbers of non-vegetarians as 4a and 3a and add this to the chart below.  Since we know that there were 15 non-vegetarian non-students, we know the missing common multiple, a,  is 15/3 = 5.  Therefore, there were (4)(5) = 20 non-vegetarian students and 20 + 15 = 35 total non-vegetarians (see the chart below).  Since the same number of vegetarians and non-vegetarians attended the party, there were also 35 vegetarians, for a total of 70 guests.

	
	VEGETARIAN
	NON-VEGETARIAN
	TOTAL

	STUDENT
	
	4a or 20 
	

	NON-STUDENT
	
	3a or 15
	

	TOTAL
	x or 35
	x or 35
	? or 70


The correct answer is A.

22.


For an overlapping set question, we can use a double-set matrix to organize the information and solve. The two sets in this question are the practical test (pass/fail) and the written test (pass/fail). 

From the question we can fill in the matrix as follows. 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 bolded value was derived from the other given values. The question asks us to find the value of .7x 

	
	PRACTICAL - PASS
	PRACTICAL - FAIL
	TOTALS

	WRITTEN - PASS
	.7x
	.3x
	x

	WRITTEN - FAIL
	
	0
	

	TOTALS
	
	.3x
	



(1) INSUFFICIENT: If we add the total number of students to the information from the question, we do not have enough to solve for .7x.

	
	PRACTICAL - PASS
	PRACTICAL - FAIL
	TOTALS

	WRITTEN - PASS
	.7x
	.3x
	x

	WRITTEN - FAIL
	
	0
	

	TOTALS
	
	.3x
	188



(2) INSUFFICIENT: If we add the fact that 20% of the sixteen year-olds who passed the practical test failed the written test to the original matrix from the question, we can come up with the relationship .7x = .8y. However, that is not enough to solve for .7x.

	
	PRACTICAL - PASS
	PRACTICAL - FAIL
	TOTALS

	WRITTEN - PASS
	.7x = .8y
	.3x
	x

	WRITTEN - FAIL
	.2y
	0
	.2y

	TOTALS
	y
	.3x
	



(1) AND (2) SUFFICIENT: If we combine the two statements we get a matrix that can be used to form two relationships between x and y: 

	
	PRACTICAL - PASS
	PRACTICAL - FAIL
	TOTALS

	WRITTEN - PASS
	.7x = .8y
	.3x
	x

	WRITTEN - FAIL
	.2y
	0
	.2y

	TOTALS
	y
	.3x
	188



.7x = .8y
y + .3x = 188

This would allow us to solve for x and in turn find the value of .7x, the number of sixteen year-olds who received a driver license.

The correct answer is C.

23.


For an overlapping set problem we can use a double-set matrix to organize our information and solve. We are told in the question stem that 180 guests have a house in the Hamptons and a house in Palm Beach. We can insert this into our matrix as follows:

	
	House in Hamptons
	No House in Hamptons
	TOTALS

	House in Palm Beach
	180
	
	

	No House in Palm Beach
	
	
	

	TOTALS
	
	
	T


The question is asking us for the ratio of the darkly shaded box to the lightly shaded box. 

INSUFFICIENT: Since one-half of all the guests had a house in Palm Beach, we can fill in the matrix as follows:

	
	House in Hamptons
	No House in Hamptons
	TOTALS

	House in Palm Beach
	180
	(1/2)T – 180 
	(1/2)T

	No House in Palm Beach
	
	
	

	TOTALS
	
	
	T


We cannot find the ratio of the dark box to the light box from this information alone. 

(2) INSUFFICIENT: Statement 2 tells us that two-thirds of all the guests had a house in the Hamptons. We can insert this into our matrix as follows:

	
	House in Hamptons
	No House in Hamptons
	TOTALS

	House in Palm Beach
	180
	
	

	No House in Palm Beach
	(2/3)T – 180 
	
	

	TOTALS
	(2/3)T
	
	T


We cannot find the ratio of the dark box to the light box from this information alone.


(1) AND (2) INSUFFICIENT:  we can fill in our matrix as follows.

	
	House in Hamptons
	No House in Hamptons
	TOTALS

	House in Palm Beach
	180
	(1/2)T – 180
	(1/2)T

	No House in Palm Beach
	(2/3)T – 180 
	180 – (1/6)T
	(1/2)T

	TOTALS
	(2/3)T
	(1/3)T
	T


The ratio of the number of people who had a house in Palm Beach but not in the Hamptons to the number of people who had a house in the Hamptons but not in Palm Beach (i.e. dark to light) will be: 

	(1/2)T -180
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(2/3)T - 180


This ratio doesn’t have a constant value; it depends on the value of T. We can try to solve for T by filling out the rest of the values in the matrix (see the bold entries above); however, any equation that we would build using these values reduces to a redundant statement of T = T. This means there isn’t enough unique information to solve for T. 

The correct answer is E.

24.

Since there are two different classes into which we can divide the participants, we can solve this using a double-set matrix. The two classes into which we'll divide the participants are Boys/Girls along the top (as column labels), and Chocolate/Strawberry down the left (as row labels).

The problem gives us the following data to fill in the initial double-set matrix. We want to know if we can determine the maximum value of a, which represents the number of girls who ate chocolate ice cream.

	
	BOYS
	GIRLS
	TOTALS

	CHOCOLATE
	8
	a
	

	STRAWBERRY
	
	9
	

	TOTALS
	
	
	




(1) SUFFICIENT: Statement (1) tells us that exactly 30 children came to the party, so we'll fill in 30 for the grand total. Remember that we're trying to maximize a.

	
	BOYS
	GIRLS
	TOTALS

	CHOCOLATE
	8
	a
	b

	STRAWBERRY
	c 
	9
	d

	TOTALS
	
	
	30 




In order to maximize a, we must maximize b, the total number of chocolate eaters. Since 
b + d = 30, implying b = 30 - d, we must minimize d to maximize b. To minimize d we must minimize c. The minimum value for c is 0, since the question doesn't say that there were necessarily boys who had strawberry ice cream.

Now that we have an actual value for c, we can calculate forward to get the maximum possible value for a. If c = 0, since we know that c + 9 = d, then d = 9. Since b + d = 30, then b = 21. Given that 8 + a = b and b = 21, then a = 13, the maximum value we were looking for. Therefore statement (1) is sufficient to find the maximum number of girls who ate chocolate.

(2) INSUFFICIENT:  Knowing only that fewer than half of the people ate strawberry ice cream doesn't allow us to fill in any of the boxes with any concrete numbers.  Therefore statement (2) is insufficient.

The correct answer is A. 

25.

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.

26.
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.

27.

We can divide the current fourth graders into 4 categories:

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.

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.  

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.

28.
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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.

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. 

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.

29.
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. 

30.


From 1, 16 students study both French and Japanese, so 16/0.04=400 students study French, combine "at least 100 students study Japanese", insufficient.

From 2, we can know that, 10% Japanese studying students=4% French studying students.

Apparently, more students at the school study French than study Japanese.

Answer is B

31.

Statement 1 is sufficient. 

For 2, I=A+B+C-AB-AC-BC+ABC, we know A, B ,C, AB, AC, BC, but we don’t know I, so, ABC cannot be resolve out. 

Answer is A

32.


1). The total number is 120, then the number is: 120*2/3*(1-3/5)=32

2). 40 students like beans, then total number is 40/1/3=120, we can get the same result. 

Answer is D

Percentages

1.
Percentage problems involving unspecified amounts can usually be solved more easily by using the number 100. If Arthur's fortune was originally $100, each of his children received $20.

Let's see what happened to each $20 investment in the first year:

Alice:  $20 + $10 profit = $30
Bob:  $20 + $10 profit = $30
Carol:  $20 + $10 profit = $30
Dave:  $20 - $8 loss = $12
Errol:  $20 - $8 loss = $12

We continue on with our new amounts in the second year:

Alice:  $30 + $3 profit = $33
Bob:  $30 + $3 profit = $33
Carol:  $30 - $18 loss = $12
Dave:  $12 + $3 profit = $15
Errol:  $12 - $12 = 0

At the end of two years, $33 + $33 + $12 + $15 = $93 of the original $100 remains.

The correct answer is A. 

2.
This is a weighted average problem; we cannot simply average the percentage of silver cars for the two batches because each batch has a different number of cars.

The car dealership currently has 40 cars, 30% of which are silver. It receives 80 new cars, 60% of which are silver (the 40% figure given in the problem refers to cars which are not silver). Note that the first batch represents 1/3 of the total cars and the second batch represents 2/3 of the total cars. Put differently, in the new total group there is 1 first-batch car for every 2 second-batch cars.

We can calculate the weighted average, weighting each percent according to the ratio of the number of cars represented by that percent:

	Weighted average = 
	1(30%) + 2(60%)
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3
	= 
	150%
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3
	= 50%






Alternatively, you can calculate the actual number of silver cars and divide by the total number of cars. 40(0.3) + 80(0.6) = 12 + 48 = 60. 60/120 = 50%.

The correct answer is E.

3.
Notice that Paul’s income is expressed as a percentage of Rex’s and that the other two incomes are expressed as a percent of Paul’s. Let’s assign a value of $100 to Rex’s income. Paul’s income is 40% less than Rex's income, so (0.6)($100) = $60. Quentin’s income is 20% less than Paul's income, so (0.8)($60) = $48. Sam’s income is 40% less than Paul's income, so (0.6)($60) = $36. If Rex gives 60% of his income, or $60, to Sam, and 40% of his income, or $40, to Quentin, then: Sam would have $36 + $60 = $96 and Quentin would have $48 + $40 = $88. Quentin’s income would now be $88/$96 = 11/12 that of Sam's.

The correct answer is A.

4.


Let’s denote the formula for the money spent on computers as pq = b, where 
p = price of computers
q = quantity of computers
b = budget 

We can solve a percent question that doesn’t involve actual values by using smart numbers. Let’s assign a smart number of 1000 to last year’s computer budget (b) and a smart number 100 to last year’s computer price (p).  1000 and 100 are easy numbers to take a percent of.

This year’s budget will equal 1000 × 1.6 = 1600 
This year’s computer price will equal 100 × 1.2 = 120 

Now we can calculate the number of computers purchased each year, q = b/p 
Number of computers purchased last year = 1000/100 = 10 
Number of computers purchased this year = 1600/120 = 13 1/3 (while 1/3 of a computer doesn’t make sense it won’t affect the calculation) 

	
	p
	q
	b

	This Year
	100
	10
	1000

	Last Year
	120
	13 1/3
	1600



The question is asking for the percent increase in quantity from last year to this year = 

	new – old
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old
	× 100%  
	= 
	13 1/3 – 10
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10
	× 100%
	=
	33 1/3% 





This question could also have been solved algebraically by converting the percent increases into fractions. 

Last year: pq = b, so q = b/p 
This year: (6/5)(p)(x) = (8/5)b 
If we solve for x (this year's quantity), we get x = (8/5)(5/6)b/p  or (4/3)b/p 
If this year's quantity is 4/3 of last year's quantity (b/p), this represents a 33 1/3% increase. 

The correct answer is A. 

5.
This problem can be solved most easily with the help of smart numbers. With problems involving percentages, 100 is typically the ‘smartest’ of the smart numbers. 

If we assume that today’s population is 100, next year it would be 1.1 × 100 = 110, and the following year it would be 1.1 × 110 = 121. If this is double the population of one year ago, the population at that time must have been 0.5 × 121 = 60.5. Because the problem seeks the “closest” answer choice, we can round 60.5 to 60. 

In this scenario, the population has increased from 60 to 100 over the last year, a net increase of 40 residents. To determine the percentage increase over the last year, divide the net increase by the initial population: 40/60 = 4/6 = 2/3, or roughly 67%. 

For those who prefer the algebraic approach: let the current population equal p. Next year the population will equal 1.1p, and the following year it will equal 1.1 × 1.1p = 1.21p. Because the question asks for the closest answer choice, we can simplify our algebra by rounding 1.21p to 1.2p. Half of 1.2p equals 0.6p. The population increase would be equal to 0.4p/0.6p = 0.4/0.6 = 2/3, or roughly 67%. 

The correct answer is D. 

6.


To solve this problem, first find the wholesale price of the shirt, then compute the price required for a 100% markup, then subtract the $45 initial retail price to get the required increase. 

Let x equal the wholesale price of the shirt. The retailer marked up the wholesale price by 80% so the initial retail price is x + (80% of x). The following equation expresses the relationship mathematically:

x + 0.80x = 45
1.8x = 45
x = 45/1.8
x = 450/18
x = 25

Since the wholesale price is $25, the price for a 100% markup is $50. Therefore the retailer needs to increase the $45 initial retail price by $5 to achieve a 100% markup.

The correct answer is E. 

7.


We can solve this as a VIC (Variable In answer Choices) and plug in values for x and r. 

	R
	cents per person per mile
	10

	X
	# of miles
	20 



Since there are 3 people, the taxi driver will charge them 30 cents per mile.  
Since they want to travel 20 miles, the total charge (no discount) would be (30)(20) = 600.
With a 50% discount, the total charge will be 300 cents or 3 dollars.

If we plug r = 10 and x = 20 into the answer choices, the only answer that yields 3 dollars is D.

The correct answer is D.

8.


Bob put 20 gallons of gasohol into his car's gas tank, consisting of 5% ethanol and 95% gasoline. Chemical Mixture questions can be solved by using a mixture chart. 

	SUBSTANCES
	AMOUNT
	PERCENTAGE

	ETHANOL
	1
	5%

	GASOLINE
	19
	95%

	TOTALS
	20
	100%



This chart indicates that there is 1 gallon of ethanol out of the full 20 gallons, since 5% of 20 gallons is 1 gallon.

Now we want to add x gallons of ethanol to raise it to a 10% ethanol mixture. We can use another mixture chart to represent the altered solution.

	SUBSTANCES
	AMOUNT
	PERCENTAGE

	ETHANOL
	1 + x
	10%

	GASOLINE
	19
	90%

	TOTALS
	20 + x
	100%



Therefore, the following equation can be used to solve for x:

	1 + x
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20 + x
	= 10%





1 + x = 2 + 0.1x
0.9x = 1
x = 10/9

The correct answer is C.

9.
Noting that 65% is very close to 2/3, we may approximate the original expression as follows:

1/3 + 0.4 + 65%     Original expression

1/3 + 0.4 + 2/3       Close approximation

1 + 0.4

1.4 

The correct answer is D.

10.


First, let’s find the initial amount of water in the tank: 
Total mixture in the tank =1/4 × (capacity of the tank) = (1/4) × 24 = 6 gallons 
Concentration of water in the mixture = 100% – (concentration of sodium chloride) = 100% – 40% = 60% 
Initial amount of water in the tank = 60% × (total mixture)= 0.6 × 6 = 3.6 gallons 

Next, let’s find the amount and concentration of water after 2 hours: 
Amount of water that will evaporate in 2 hours = (rate of evaporation)(time) = 0.5(2) = 1 gallon
Remaining amount of water = initial amount – evaporated water = 3.6 – 1 = 2.6 gallons 
Remaining amount of mixture = initial amount – evaporated water = 6 – 1 = 5 gallons 

	Concentration of water in the mixture in 2 hours = 
	remaining water
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remaining mixture
	× 100%


	which equals: 
	2.6
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5
	× 100% = 52% 





The correct answer is C.

11.


One of the most effective ways to solve problems involving formulas is to pick numbers. Note that since we are not given actual values but are asked to compute only the relative change in the useful life, we can select easy numbers and plug them into the formula to compute the percentage increase. Let’s pick d = 3 and h = 2 to simplify our computations: 

Before the change: d = 3, h = 2; u = (8)(3)/22 = 24/4 = 6 
After the change: d = (2)(3)= 6, h =2/2 =1; u = (8)(6)/12 = 48 

Finally, percent increase is found by first calculating the change in value divided by the original value and then multiplying by 100:
(48 – 6)/6 = (42/6) = 7
(7)(100) = 700%

The correct answer is D.

12.
Since there are variables in the answer choices, as well as in the question stem, one way to approach this problem is to pick numbers and test each answer choice. We know that x is m percent of 2y, so pick values for m and y, then solve for x. 
y = 100 
m = 40 
x is m percent of 2y, or x is 40 percent of 200, so x = (0.40)(200) = 80. 

So, for the numbers we are using, m is what percent of x? Well, m = 40, which is half of x = 80. Thus, m is 50 percent of x. The answer choice that equals 50 will be the correct choice. 

(A) y/200 = 100/200 = 0.5 WRONG 
(B) 2y = (2)(100) = 200 WRONG 
(C) 50y = (50)(100) = 5000 WRONG 
(D) 50/y = 50/100 = 0.5 WRONG 
(E) 5000/y = 5000/100 = 50 CORRECT 

Alternatively, we can pursue an algebraic solution. 

We are given the fact that x is m percent of 2y, or x = (m/100)(2y) = my/50. Since the question asks about m (“m is what percent of x?”), we should solve this equation for m to get m = (50/y)(x). 

Putting the question “m is what percent of x?” into equation form, with the word “Answer” as a placeholder, m = (Answer/100)(x). 

Now we have two equations for m. If we set them equal, we can solve for the “Answer.” 
(Answer/100)(x) = (50/y)(x) 
(Answer/100) = (50/y) 
Answer = 5000/y 

The correct answer is E. 

13.
The easiest way to solve this problem is to use the VIC method of substituting actual numbers for x and y. The problem asks us to take x% of y and increase it by x%. Since we are dealing with percentages, and the whole (y) is neither given to us nor asked of us, let's set y = 100 and x = 10. Note that this is a variation on the typical method of picking small numbers in VIC problems. 

10% of 100 is 10. Increasing that 10 by 10% gives us 10 + 1 = 11. Therefore 11 is our target number. Let's test each answer choice in turn to see which of them matches our target number.

(A) 100xy + x = 100(10)(100) + 10 which doesn't equal 11.

(B) xy + x/100 = 10(100) + 10/100 which doesn't equal 11.

(C) 100xy + x/100 = 100(10)(100) + 10/100 which doesn't equal 11.

	xy
(D) 100xy + [image: image34.png]



                          100


	10(100)
= 100(10)(100) + [image: image35.png]



                               100



 which doesn't equal 11.

	xy (x + 100)

(E) [image: image36.png]


 =
         10000


	(10) (100) (10 + 100)
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 =
 10000


	10 + 100
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10



 = 11


The correct answer is E.

14.


First, determine the total cost of the item at each store. 

Store A: 
 $60 (MSRP) 
+ $12 (+ 20% mark-up = 0.20 × $60) 
 $72.00 (purchase price) 
+ $3.60 (+ 5% sales tax = 0.05 × $72) 
 $75.60 (total cost) 

Store B: 
 $60 (MSRP) 
+ $18 (+ 30% mark-up = 0.30 × $60) 
 $78.00 (regular price) 
– $7.80 (–10% sale = –0.10 × $78) 
 $70.20 (current purchase price) 
+ $3.51 (5% sales tax = 0.05 × $70.20) 
 $73.71 (total cost) 

The difference in total cost, subtracting the Store B cost from the Store A cost, is thus $75.60 - $73.71 = $1.89. 

The correct answer is D.

15.


Given an initial deposit of $1,000, we must figure out the ending balance to calculate the total percent change. 

After the first year, Sam's account has increased by $100 to $1,100. 

After the second year, Sam's account again increased by 10%, but we must take 10% of $1,100, or $110. Thus the ending balance is $1,210 ($1,100 + $110). 

To calculate the percent change, we first calculate the difference between the ending balance and the initial balance: $1,210 – $1,000 = $210. We divide this difference by the initial balance of $1,000 and we get $210/$1,000 = .21 = 21%. 

The correct answer is C. 

16.


Problems that involve successive price changes are best approached by selecting a smart number. When the problem deals with percentages, the most convenient smart number to select is 100. Let’s assign the value of 100 to the initial price of the painting and perform the computations: 

Original price of the painting = 100. 
Price increase during the first year = 20% of 100 = 20. 
Price after the first year = 100 + 20 = 120. 
Price decrease during the second year = 15% of 120 = 18. 
Price after the second year = 120 – 18 = 102. 
Final price as a percent of the initial price = (102/100) = 1.02 = 102%. 

The correct answer is A. 

17.
We can solve this question as a VIC (Variable in answer choices) by plugging in values for x, y and z: 

	x
	percent mark-up (1st)
	10

	y
	percent discount (2nd)
	20

	z
	original price
	100


If a $100 item is marked up 10% the price becomes $110.  If that same item is then reduced by 20% the new price is $88.

If we plug x = 10, y = 20, z = 100 into the answer choices, only answer choice (A) gives us 88:

	10,000(100) + 100(100)(10 –20) – (10)(20)(100)
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10,000
	= 88




Alternatively we could have solved this algebraically.
 

	A price markup of x percent is the same as multiplying the price z by  (1 + 
	x
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100
	).

	
	
	


	A price discount of y percent is the same as by multiplying by  (1 – 
	y
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100
	).

	
	
	



We can combine these as:  z(1 + x/100)(1 – y/100).

	This can be simplified to: 
	10,000z + 100z(x – y) – xyz
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10,000


The correct answer is A.

18.
If p is the price that the shop originally paid for the clock, then the price that the collector paid was 1.2p (to yield a profit of 20%). When the shop bought back the clock, it paid 50% of the sale price, or (.5)(1.2)p = .6p. When the shop sold the clock again, it made a profit of 80% on .6p or (1.8)(.6)p = 1.08p.

The difference between the original cost to the shop (p) and the buy-back price (.6p) is $100.
Therefore,  p – .6p = $100. So, .4p = $100 and p = $250.

If the second sale price is 1.08p, then 1.08($250) = $270.  (Note: at this point,  if you recognize that 1.08p is greater than $250 and only one answer choice is greater than $250, you may choose not to complete the final calculation if you are pressed for time.)

The correct answer is A. 

19.
We are told that the boys of Jones Elementary make up 40% of the total of x students. 
Therefore: # of boys = .4x 

We are also told that x% of the # of boys is 90. 
Thus, using x/100 as x%: 
(x/100) × (# of boys) = 90 

Substituting for # of boys from the first equation, we get: 
(x/100) × .4x = 90 
(.4x2) / 100 = 90 
.4x2 = 9,000 
x2 = 22,500 
x = 150 

Alternatively, we could have plugged in each answer choice until we found the correct value of x. Because the answer choices are ordered in ascending order, we can start with answer choice C. That way, if we get a number too high, we can move to answer choice B and if we get a number too low, we can move to answer choice D. 

Given an x of 225 in answer choice C, we first need to take 40%. We do this by multiplying by .4. 
.4 × 225 = 90 

Now, we need to take x% of this result. Again, x% is just x/100, in this case 225/100 or 2.25. 
Thus x% of our result is: 2.25 × 90 = 202.5

This is too high so we try answer choice B. Following the same series of calculations we get: 
.4 × 150 = 60 
x% = 150/100 = 1.5 
1.5 × 60 = 90 
This is the result we are looking for, so we are done. 

The correct answer is B.  

20.
The dress has three different prices throughout the course of the problem: the original price (which we will call x), the initial sales price ($68) and the final selling price (which we will call y).  In order to answer the question, we must find the other two prices x and y.

According to the problem, (the original price) × 85% = initial sales price = $68, therefore x = 68 / 0.85.  How can we do this arithmetic efficiently?  0.85 is the same as 85/100 and this simplifies to 17/20.  68 / (17/20) = 68 × (20/17).  17 goes into 68 four times, so the equation further simplifies to 4 × 20 = 80.  The original price was therefore $80.

According to the problem, the initial sales price × 125% = final selling price, therefore 68 × 125% = y.  Multiplying by 125% is the same thing as finding 25% of 68 and adding this figure to 68.  25% of  68 is 17, so the final selling price was $68 + $17 = $85.

The difference between the original and final prices is $85 – $80 = $5.

The correct answer is D.

21.


If we denote the amount of money owned by Jennifer as j and that owned by Brian as b, we can create two equations based on the information in the problem. First, Jennifer has 60 dollars more than Brian: j = b + 60.

Second, if she were to give Brian 1/5 of her money, she would have j – (1/5)j = (4/5)j dollars. Brian would then have b + (1/5)j dollars. Therefore, since Brian’s amount of money would be 75% of Jennifer’s, we can create another equation: b + (1/5)j = (0.75)(4/5)j, which can be simplified as follows:
b + (1/5)j = (0.75)(4/5)j
b + (1/5)j = (3/4)(4/5j) 
b + (1/5)j = (3/5)j 
b = (3/5)j – (1/5)j 
b = (2/5)j

Substitute this expression for b back into the first equation, then solve for j:
j = b + 60
j = (2/5)j + 60
j – (2/5)j = 60 
(3/5)j = 60 
j = (60)(5/3) = 100
Therefore, Jennifer has 100 dollars.

The correct answer is B. 

22.

In this case, the average computer price three years ago represents the original amount. The original amount = 80% of $700 or $560. The change is the difference between the original and new prices = $700 – $560 = $140. % change = 25%.The correct answer is C.

23.
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To determine the total capacity of the pool, we need to first determine the amount of water in the pool before the additional water is added. Let's call this amount b.

Adding 300 gallons represents a 30% increase over the original amount of water in the pool. Thus, 300 = 0.30b. Solving this equation, yields b = 1000. There are 1000 gallons of water originally in the pool.

After the 300 gallons are added, there are 1300 gallons of water in the pool. This represents 80% of the pool's total capacity, T.

1300 = .80T
1300 = (4/5)T
1300(5/4) = T
T = 1625

The correct answer is E
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24.
Instead of performing the computation, set up a fraction and see if terms in the numerator cancel out terms in the denominator: Notice that the 16 cancels out the two 4s and that the 1000 in the numerator cancels the 1000 in the denominator. Thus, we are left with 2 × 3 × 3 = 18. This is the equivalent of 1.8 × 10. The correct answer is D.

25.
0.35 is greater than 0.007 so it must represent more than 100% of .007. This eliminates answer choices A, B, and C. Use benchmarks values to help you arrive at the final answer:

100% of 0.007 = 0.007 (Taking 100% of a number is the equivalent of multiplying by 1.)
500% of 0.007 = 0.035 (Taking 500% of a number is the equivalent of multiplying by 5.)
5000% of 0.007 = 0.35 (Taking 5000% of a number is the equivalent of multiplying by 50.)

The correct answer is E.

26.


We are asked to find the dollar change in the price of the property during the second year. Since we know the percent changes in each year, we will be able to answer the question if we know the price of the property in any of these years, or, alternatively, if we know the dollar change in the property price in any particular year. 

(1) SUFFICIENT: Since we know the price of the property at the end of the three-year period, we can find the original price and determine the price increase during the second year.  Let p denote the original price of the property:

p(1.1)(0.8)(1.25) = 22,000 
1.1p = 22,000 
p = 20,000 

Price of the property after the first year: 20,000(1.1) = 22,000 
Price of the property after the second year: 22,000(0.8) = 17,600 
Decrease in the property price = 22,000 – 17,600 = 4,400 

(2) SUFFICIENT: This information is sufficient to create an equation to find the original price and determine the dollar change during the second year: 

Price at the end of the first two years: p(1.1)(0.8) = 0.88p 
Price decrease over the two-year period = original price – ending price = p – 0.88p = 0.12p 
Price increase in the third year = (price at the end of two years)(25%) = 0.88p(0.25) =0.22p 

Thus, since we know that the difference between the price decrease over the first two years and the price increase over the third year was $2,000, we can create the following equation and solve for p: 

0.22p – 0.12p = 2,000 
0.1p = 2,000 
p = 20,000 

Price of the property after the first year: 20,000(1.1) = 22,000 
Price of the property after the second year: 22,000(0.8) = 17,600 
Decrease in the property price = 4,400 

The correct answer is D. 

27.


Let i be the salesman's income, let s be the salary, and let c be the commission. From the question stem we can construct the following equation:

i = s + c
We are asked whether s accounts for more than half of i. We can thus rephrase the question as "Is s greater than c?"

SUFFICIENT: This allows us to construct the following equation:

1.1i = s + 1.3c
Since we already have the equation i = s + c, we can subtract this equation from the one above:

.1i = .3c
Notice that the s's cancel each other out when we subtract. We can isolate the c by multiplying both sides by 10/3 (the reciprocal of .3 or 3/10):

(1/10)i = (3/10)c
(1/10)i × (10/3) = (3/10)c × (10/3)
(1/3)i = c
Therefore c is one-third of the salesman's income. This implies that the salary must account for two-thirds of the income. Thus, we can answer definitively that the salary accounts for more than half of the income.

INSUFFICIENT: Either s - c = .5s or c - s = .5s.  Coupled with our knowledge that s and c must add to 100% of the salesman's income, we can say that one of the two is worth 75% of the income and the other is worth 25%.  However, we don't know which is the bigger number: s or c.

The correct answer is A.

28.
Let's assume m is the number of hot dogs sold in May, and j is the number sold in June.  We know that the vendor sold 10% more hot dogs in June than in May, so we can set up the following relationship:  j = 1.1m.  If we can find the value for one of these variables, we will be able to calculate the other and will, therefore, be able to determine the value of m + j.

(1) SUFFICIENT:  If the vendor sold 27 more hot dogs in June than in May, we can say j = 27 + m.  Now we can use the two equations to solve for j and m:

j = 1.1m
j = 27 + m

Substituting 1.1m in for j gives:

1.1m = 27 + m
.1m = 27
m = 270
j = m + 27 = 297

So the total number of hot dogs sold is m + j = 270 + 297 = 567.

(2) INSUFFICIENT:  While knowing the percent increase from May to July gives us enough information to see that the number of hot dogs sold each month increased, it does not allow us to calculate the actual number of hot dogs sold in May and June.  For example, if the number of hot dogs sold in May were 100, then the number sold in June would be 1.1(100) = 110, and the number sold in July would be 1.2(100) = 120.  The total number sold in May and June would be 100 + 110 = 210.  However, the number sold in May could just as easily be 200, in which case the number sold in June would be 1.1(200) = 220, and the number sold in July 1.2(200) = 240.  The total number for May and June in this case would be 200 + 220 = 420.  

The correct answer is A.

29.
We can determine the sales revenue that the sales associate generated by analyzing her commission earnings for the week.

SUFFICIENT: The sales associate earned a total of $1500 in commission last week. We know that on the first $10,000 in sales revenue, the associate earns 8% or $800 in commission. This means that the associate earned $700 in additional commission. Since this additional commission is calculated based on a 10% rate, the sales associate must have generated an additional $7000 worth of sales revenue. Thus, we know from statement 1 that the sales associate generated $10,000 + $7000 = $17,000 in sales revenue last week. Statement 1 alone is sufficient.

SUFFICIENT: The sales associate was eligible for the 10% commission rate on $7000 worth of sales. Since the 10% rate only kicks in after the first $10,000 in sales, this means that the sales associate generated $7000 in sales revenue above the $10,000 threshold. Thus, we know from statement 2 that the sales associate generated $10,000 + $7000 = $17,000 in sales revenue last week. Statement 2 alone is sufficient.

The correct answer is D.

30.


We are told that the team won y games out of a total of x games. Then we are asked for the value of y. We cannot rephrase the question in any useful way, so we must proceed to the statements.

(1) INSUFFICIENT: We are told that if the team had lost two more games, it would have won 20% of its games for the season. This implies that it would have lost 80% of its games under this condition. The number of games that the team lost is x – y. So we can construct the following equation:

	x – y + 2
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x
	= 
	80
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100





100x – 100y + 200 = 80x
20x + 200 = 100y
x + 10 = 5y
This is not sufficient to tell us the value of y.

(2) INSUFFICIENT: We are told that if the team had won three more games, it would have lost 30% of its games for the season. This implies that it would have won 70% of its games under this condition. So we can construct the following equation:

	y + 3
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x
	= 
	70
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100





100y + 300 = 70x
10y + 30 = 7x
This is not sufficient to tell us the value of y.

(1) AND (2) SUFFICIENT: We now have two different equations containing only the same two unknowns. We can use these equations to solve for y (though recall that you should only take the calculation far enough that you know you can finish, since this is data sufficiency):
7x – 30 = 10y
x + 10 = 5y

7x – 30 = 10y
2(x + 10 = 5y)

7x – 30 = 10y
2x + 20 = 10y

Subtract bottom equation from top:
5x – 50 = 0
5x = 50
x = 10

If x = 10, then all we need to do is plug 10 in for x in one of our equations to find the value of y:
x + 10 = 5y
10 + 10 = 5y
20 = 5y
4 = y

The correct answer is C. 

31.


Let x represent the company’s profits in 1992, y represent the profits in 1993, and z represent the profits in 1994. Since the profits in 1993 were 20% greater than in 1992, y = 1.2x, or y/x = 1.2. Similarly, since the profits in 1994 were 10% greater than in 1993, z = 1.1y, or z/y = 1.1. Since we have ratios relating the three variables, knowing the profits from any of the three years will allow us to calculate the profits in 1992. So, the rephrased question is: “What is x, y, or z?”

(1) SUFFICIENT: This statement tells us that z = 100,000 + y. We also know the ratio of z to y: z/y = 1.1. Combining the two equations and substituting for z gives:

z/y = 1.1
(100,000 + y)/y = 1.1
100,000 + y = 1.1y
100,000 = .1y
y = 1,000,000

The profits in 1993 were $1,000,000. Since we know y = 1.2x, this information is sufficient to determine the profits in 1992. 

(2) INSUFFICIENT: This tells us that the ratio of z to x is: z/x = 3.96/3 = 1.32. However, we already know from information given in the question that:

y = 1.2x and z = 1.1y 
z = 1.1(1.2x)
z = 1.32x 
z/x = 1.32

So, statement (2) gives no new information. 

The correct answer is A. 

32.


In order to determine the percent discount received by Jamie, we need to know two things: the regular price of the desk and the sale price of the desk. Alternatively, we could calculate the percent discount from the price reduction and either the regular price or the sale price. 

(1) INSUFFICIENT: This statement tells us the regular price of the desk at Al’s, but provides no information about how much Jamie actually paid for the desk during the annual sale. 

(2) INSUFFICIENT: This statement tells us how much the price of the desk was reduced during the sale, but provides no information about the regular price. For example, if the regular price was $6010, then the discount was only 10%. On the other hand, if the regular price was $602, then the discount was nearly 100%. 

(1) AND (2) INSUFFICIENT: At first glance, it seems that the statements together provide enough information. Statement (1) seems to provide the regular price of the desk, while statement (2) provides the discount in dollars. 

However, pay attention to the words “rounded to the nearest percent” in statement (1). This indicates that the regular price of the desk at Al’s is 60% of the MSRP, plus or minus 0.5% of the MSRP. Rather than clearly stating that the regular price is (0.60)($2000) = $1200, this statement gives a range of values for the regular price: $1200 plus or minus $10 (0.5% of 2000), or between $1190 and $1210. 

If the regular price was $1190, then the discount was ($601/$1190) × 100% = 50.5% (you can actually see that this is greater than 50% without calculating). 

If the regular price was $1210, then the discount was ($601/$1210) × 100% = 49.7% (you can actually see that this is less than 50% without calculating).

The uncertainty about the regular price means that we cannot answer with certainty whether the discount was more than 50% of the regular price. 

The correct answer is E. 

33.
According to the question stem, 
total cost = fixed cost + variable cost 
Ct = Cf + Cv 

The question is asking for the percent change of the total cost of production of item X in January. Clearly if we knew the total cost of producing X before January and then in January, we could calculate the percent change. From the question, however, it doesn’t seem like we will be provided with this information. 

(1) INSUFFICIENT: Since the total cost of production is also the sum of the fixed and variable costs, it would stand to reason that we should be able to calculate the percent change to the total cost if we knew the percent change of the fixed and variable costs. 

However, it is not that simple. We cannot simply average the percent change of the fixed and variable costs to find the percent change of the total cost of production. Two percents cannot be averaged unless we know what relative portions they represent. 

Let’s use numbers to illustrate this point. In the first set of numbers in the table below, the fixed cost is 100 times the size of the variable cost. Notice that the percent change of the total cost of production is almost identical to the percent change of the fixed cost. In the second set of numbers, the fixed and variable costs are identical. Notice that the percent change of the total cost of production is exactly the average of the percent change of the variable cost and the fixed cost (4% is the average of 13% and -5%).

	
	Before
	In January
	TOTALS

	Cf
	100
	113
	+ 13%

	Cv
	1
	.95
	- 5% 

	Ct
	101
	113.95 
	≈ +13%

	Cf
	100
	113
	+ 13% 

	Cv
	100
	95
	- 5%

	Ct
	200
	208
	+ 4% 



(2) INSUFFICIENT: Lacking information about the percent change of the fixed cost, we cannot solve. 

(1) AND (2) SUFFICIENT: Using the two statements, we not only have the percent changes of the fixed and variable percents, but we also know the relative portions they represent. 

If the fixed cost before January was five times that of the variable cost, we can calculate the percent change to the cost of production using a weighted average: 

	Percent change of Ct =  
	(5 × percent change of Cf) + (1 × percent change of Cv)
[image: image49.png]
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	Percent change of Ct =  
	(5 × 13%) + (1 × -5%) 
[image: image50.png]
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	= 10% 





Alternatively if we try different values for Cf and Cv that each maintain the 5:1 ratio, we will come up with the same result. The cost of production increased in January by 10%. 

The correct answer is C. 

34.
This problem can be conceptualized with the help of smart numbers and some simple algebra. Because we are working with percentages and are given no real values, it is sensible to begin with the assumption that there are 100 attendees at the party. Therefore, there must be 40 females and 60 males. 

Let m equal the number of men who arrived solo, w equal the number of women who arrived solo, and p equal the number of attendees who arrived with a companion (p/2 would equal the number of pairs). Using our smart numbers assumption, m + w + p = 100. This question might therefore be rephrased, “What is m + w?” or “What is 100 – p?” 

(1) SUFFICIENT: Given 60 male guests, Statement (1) tells us that 30 arrived with a companion. Therefore, 30 men and 30 women arrived in pairs. Recall that p equals the total number of guests arriving in pairs, so p = 60. Given that 100 – p is sufficient to solve our problem, Statement (1) is sufficient: 40 individuals (40% of the total number of guests) arrived at the party alone. 

(2) SUFFICIENT: This statement tells us that 

.25(m + w) = w 
.25m + .25w = w 
.25m = .75w 
m = 3w 

Further, observe that the total number of women at the party would equal the number arriving solo plus the number arriving with a companion: 

40 = w + p/2 
80 = 2w + p 

Finally, recall that m + w + p = 100. 

We now have three equations with three unknowns and are able solve for m, w and p, so Statement (2) is sufficient. While it is unnecessary to complete the algebra for this data sufficiency problem, witness: 

Substituting 3w for m in the equation m + w + p = 100 yields 4w + p = 100. 

2w + p = 80 
4w + p = 100 

Subtracting the first equation from the second yields 

2w = 20 

w = 10 
p = 60 
m = 30 

The correct answer is D.

35.
In order to answer this question, we must determine the value of ab.
INSUFFICIENT:  This tells us that b = 2a. However, this does not allow us to solve for ab.

INSUFFICIENT:  This tells us that .5b = a. This can be rewritten as b = 2a. However, this does not allow us to solve for ab.

AND (2) INSUFFICIENT: Since both statements provide the exact same information, taking the two together still does not allow us to solve for ab. 

The correct answer is E.

36.


Fat in milk is x*1%, y*2% and z*3%, respectively.

So we have the equation: x*1%+y*2%+z*3%=(x+y+z)*1.5%

Simplify the equation, we can obtain that x=y+3z

37.

For 1, the tip for a $15 bill will be $2, which is less than $15*15%=2.25; the tip for a $20 will be $4, which is greater than $15*15%=2.25. Insufficient.

For 2, tips is $8, means the tens digit of the bill is 4, and the largest possible value of the bill is $49. $8>49*15%=7.35. Sufficient alone.

Answer is B

38.
Let their hourly wage are x and y.

Therefore, after the increases, the difference between their wages is 1.06x-1.06y

From 1, x-y=5, we can solve out 1.06x-1.06y

From 2, x/y=4/3, insufficient.

Answer is A

39.

Let M be the number of the cameras produced in 1995.

[M/(1+y%)]/(1+x%)=1000

M=1000+10x+10y+xy/10

Knowing that x+y+ xy/100 = 9.2, M can be solve out.

Answer is B

40.

Let x and y be the numbers of the male and female students.

Combined 1 and 2, 35%X+20%Y=25%(X+Y)

10%X=5%Y

Y=2X

X/(X+Y)=X/3X=1/3

Answer is C

41.
For statement 1, x>75, then y>1.1*75>75

For statement 2, x=10, y=20 can fulfill the requirement, but the y<75

Answer is A

42.

Obviously, 20%men+10%women>10%(men+women).

Answer is B

43.


We know that: revenue=gross profit + expense
1). Revenue=1/3 expense+expense=4/3 expense, gross profit is 1/4 of its revenue.
2). Gross profit=revenue ¨Cexpense=1/4 revenue, gross profit is 1/4 of its revenue.
Answer is D

44.


1). The discount of the most expensive item was 20%*50=$10, the discount of the next expensive item was 10%*20=2
let the regular price of the other item is x, then x<=20 and discount is 10%x
So, total discount is 10+2+0.1X, sum of the regular price is 50+20+X
Then, total discount/sum of the regular prices was:
(12+0.1x)/(70+x)=(7+0.1X+5)/(70+x)=0.1+5/(70+x)
We know that 0<X<=20, so, 1/18=<5/(70+x)<1/14
Then, (12+0.1x)/(70+X)>=0.1+1/18=7/45>0.15
2) is insufficient.
Answer is D

45.

Rate = A^2/B, the question asks how shall A change to cope with a 100% increase of B to make the rate constant. 

(xA)^2/(2B) = A^2/B => x^2=2 => x=1.414 => A has to increase to 1.414A, equivalent to say an increase of approximate 40%

46.

let y=x, the number of people working more than 10 years=560

(560-x)/(800-x)=60%=>x=200

47.

2%A+(100+1%A)/2=50+A/40

48.


Let the least one is x. When other 10 populations have the greatest value, x will have the minimum value. 

X+10*1.1X=132000

X=11000

Answer is D

49.
Let the price at the beginning is 1, then at the end of the first quarter, it was 1.2, at the end of the second quarter, it was 1.5. 

(1.5-1.2)/1.2=25%

Answer is B

50.
(150+profit)*40%=profit
So, the profit is $100

51. 

The profit is sale price-cost

For one stock, (sale price-cost)/cost=20%, its cost is 96/1.2=80

For the other stock, (sale price-cost)/cost=-20%, cost is 96/0.8=120

Then, the total profit for the two stocks is:

96-80+96-120=-8

Answer is C

52.
60%*120%/(40%+60%*120%)=64%

53. 

Amy was the 90th percentile of the 80 grades for her class, therefore, 10% are higher than Amy's, 10%*80=8.

19 of the other class was higher than Amy. Totally, 8+19=27

Then, the percentile is:

(180-27)/180=85/100

Answer is D

Work / Rate
1.
Let a be the number of hours it takes Machine A to produce 1 widget on its own. Let b be the number of hours it takes Machine B to produce 1 widget on its own.

The question tells us that Machines A and B together can produce 1 widget in 3 hours. Therefore, in 1 hour, the two machines can produce 1/3 of a widget. In 1 hour, Machine A can produce 1/a widgets and Machine B can produce 1/b widgets. Together in 1 hour, they produce 1/a + 1/b = 1/3 widgets.

If Machine A's speed were doubled it would take the two machines 2 hours to produce 1 widget. When one doubles the speed, one cuts the amount of time it takes in half. Therefore, the amount of time it would take Machine A to produce 1 widget would be a/2. Under these new conditions, in 1 hour Machine A and B could produce 1/(a/2) + 1/b = 1/2 widgets.  We now have two unknowns and two different equations. We can solve for a.

The two equations:
2/a + 1/b = 1/2 (Remember, 1/(a/2) = 2/a)
1/a + 1/b = 1/3

Subtract the bottom equation from the top:
2/a – 1/a = 1/2 – 1/3
1/a = 3/6 – 2/6
1/a = 1/6
Therefore, a = 6.

The correct answer is E. 

2.


Because Adam and Brianna are working together, add their individual rates to find their combined rate:

50 + 55 = 105 tiles per hour

The question asks how long it will take them to set 1400 tiles.

Time = Work / Rate = 1400 tiles / (105 tiles / hour) = 40/3 hours = 13 and 1/3 hours = 13 hours and 20 minutes

The correct answer is C. 

3.


To find the combined rate of the two machines, add their individual rates:

35 copies/minute + 55 copies/minute = 90 copies/minute.

The question asks how many copies the machines make in half an hour, or 30 minutes.

90 copies/minute × 30 minutes = 2,700 copies. 

The correct answer is B.

4.
Tom's individual rate is 1 job / 6 hours or 1/6. 
During the hour that Tom works alone, he completes 1/6 of the job (using rt = w).

Peter's individual rate is 1 job / 3 hours.  
Peter joins Tom and they work together for another hour; Peter and Tom's respective individual rates can be added together to calculate their combined rate: 1/6 + 1/3 = 1/2. 
Working together then they will complete 1/2 of the job in the 1 hour they work together.

At this point, 2/3 of the job has been completed (1/6 by Peter alone + 1/2 by Peter and Tom), and 1/3 remains. 

When John joins Tom and Peter, the new combined rate for all three is: 1/6 + 1/3 + 1/2 = 1. 
The time that it will take them to finish the remaining 1/3 of the job can be solved:  
rt = w   [image: image51.png]


  (1)(t) = 1/3    [image: image52.png]


   t = 1/3.

The question asks us for the fraction of the job that Peter completed. In the hour that Peter worked with Tom he alone completed: rt = w    [image: image53.png]


   w = (1/3)(1) = 1/3 of the job.
In the last 1/3 of an hour that all three worked together, Peter alone completed:
(1/3)(1/3) = 1/9 of the job. 
Adding these two values together, we get 1/3 + 1/9 of the job = 4/9 of the job.

The correct answer is E. 

5.
We can solve this problem as a VIC (Variable In Answer Choice) and plug in values for the two variables, x and y. Let's say x = 2 and y = 3. 

Machine A can complete one job in 2 hours. Thus, the rate of Machine A is 1/2.

Machine B can complete one job in 3 hours. Thus, the rate of Machine B is 1/3.

The combined rate for Machine A and Machine B working together is: 1/2 + 1/3 = 5/6. 

Using the equation (Rate)(Time) = Work, we can plug 5/6 in for the combined rate, plug 1 in for the total work (since they work together to complete 1 job), and calculate the total time as 6/5 hours.

The question asks us what fraction of the job machine B will NOT have to complete because of A's help. In other words we need to know what portion of the job machine A alone completes in that 6/5 hours. 

A's rate is 1/2, and it spends 6/5 hours working. By plugging these into the RT=W formula, we calculate that, A completes (1/2)(6/5) = 3/5 of the job. Thus, machine B is saved from having to complete 3/5 of the job. 

If we plug our values of x = 2 and y = 3 into the answer choices, we see that only answer choice E yields the correct value of 3/5.

6.
We can solve this problem as a VIC (Variable In answer Choice) and plug in values for the variable x. Let’s say x = 6.  (Note that there is a logical restriction here in terms of the value of x. Lindsay has to have a rate of less than less than 1 room per hour if she needs Joseph’s help to finish in an hour). 

If Lindsay can paint 1/6 of the room in 20 minutes (1/3 of an hour), her rate is 1/2. 

rt = w
r(1/3) = 1/6

r = 1/2

Let J be the number of hours it takes Joseph to paint the entire room. Joseph’s rate then is 1/J.  Joseph and Lindsay’s combined rate is 1/2 + 1/J, which can be simplified:

1/2 + 1/J   [image: image54.png]


  J / 2J + 2 / 2J   [image: image55.png]


  (J + 2) / 2J
If the two of them finish the room in one hour, using the formula of rt = w, we can solve for J. 

rt = w and t = 1 (hour), w = 1 (job)

((J + 2) / 2J )(1) = 1   [image: image56.png]


  J + 2 = 2J   [image: image57.png]


  J = 2

That means that Joseph’s rate is 1/2, the same as Lindsay’s. The question though asks us what fraction of the room Joseph would complete in 20 minutes, or 1/3 of an hour.

rt = w
(1/2)(1/3) = w
w = 1/6


Now we must look at the answer choices to see which one is equal to 1/6 when we plug in x = 6. Only C works: (6 – 3) / 18 = 1/6.

The correct answer is C.

7.

The combined rate of individuals working together is equal to the sum of all the individual working rates.

Let s = rate of a smurf, e = rate of an elf, and f = rate of a fairy. A rate is expressed in terms of treehouses/hour. So for instance, the first equation below says that a smurf and an elf working together can build 1 treehouse per 2 hours, for a rate of 1/2 treehouse per hour.

s + e = 1/2

2) s + 2 f = 1/2

e + f = 1/4

The three equations can be combined by solving the first one for s in terms of e, and the third equation for f in terms of e, and then by substituting both new equations into the middle equation.

1) s = 1/2 – e

2) (1/2 – e) + 2 (1/4 – e) = 1/2

3) f = 1/4 – e

Now, we simply solve equation 2 for e:

(1/2 – e) + 2 (1/4 – e) = 1/2
2/4 – e + 2/4 – 2 e = 2/4
4/4 – 3e = 2/4
-3e = -2/4
e = 2/12
e = 1/6

Once we know e, we can solve for s and f:

s = 1/2 – e
s = 1/2 – 1/6
s = 3/6 – 1/6
s = 2/6
s = 1/3

f = 1/4 – e
f = 1/4 – 1/6
f = 3/12 – 2/12
f = 1/12

We add up their individual rates to get a combined rate:

e + s + f =
1/6 + 1/3 + 1/12 =
2/12 + 4/12 + 1/12 = 7/12

Remembering that a rate is expressed in terms of treehouses/hour, this indicates that a smurf, an elf, and a fairy, working together, can produce 7 treehouses per 12 hours. Since we want to know the number of hours per treehouse, we must take the reciprocal of the rate. Therefore we conclude that it takes them 12 hours per 7 treehouses, which is equivalent to 12/7 of an hour per treehouse.

The correct answer is D.

9.
Rate is defined as distance divided by time. 

Therefore: 

The RATE of machine A = [image: image58.png]Distance _ __1job 1
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The RATE of machine B = [image: image59.png]Distance _ __1job 1
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The COMBINED RATE of machine A and machine B = [image: image60.png]




This expression can be simplified by eliminating the roots in the denominators as follows:

[image: image61.png]




The question asks us for the time, t, that it will take both machines working together to finish one job. 

Using the combined rate above and a distance of 1 job, we can solve for t as follows:

[image: image62.png]




The correct answer is choice B.

9.

Since this is a work rate problem, we'll use the formula rate × time = work. Since we'll be calculating times, we'll use it in the form time = work / rate.

First let T0 equal the time it takes to paint the houses under the speedup scenario. T0 will equal the sum of the following two values:
1. the time it takes to paint y houses at a rate of x 
2. the time it takes to paint (80 – y) houses at a rate of 1.25x. 

	T0
	=
	y
[image: image63.png]



x
	+
	(80 – y)
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1.25x

	
	
	
	
	


	T0
	=
	1.25y
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1.25x
	+
	(80 – y)
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	T0
	=
	(80 + 0.25y)
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Then let T1 equal the time it takes to paint all 80 houses at the steady rate of x.

	T1 = 
	80
[image: image68.png]



x


	The  desired ratio is  
	T0
[image: image69.png]



T1
	. This equals T0 times the reciprocal of T1. 


	T0
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T1
	=
	80 + 0.25y
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1.25x
	×
	x
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	T0
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T1
	=
	80+0.25y
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As a quick check, note that if y = 80, meaning they paint ALL the houses at rate x before bringing in the extra help, then T0/T1 = 1 as expected. 

The correct answer is B.

10.
There are several ways to achieve sufficiency in solving this rate problem, so the question cannot be rephrased in a useful manner. 

(1) INSUFFICIENT: This statement provides the difference between the number of hot dogs consumed by the third-place finisher (let’s call this t) and the number of hot dogs consumed by the winner (let’s call this w). We now know that w = t + 24, but this does not provide sufficient information to solve for w. 

(2) INSUFFICIENT: The third-place finisher consumed one hot dog per 15 seconds. To simplify the units of measure in this problem, let’s restate this rate as 4 hot dogs per minute. Statement (2) tells us that the winner consumed 8 hot dogs per minute. This does not provide sufficient information to solve for w. 

(1) AND (2) SUFFICIENT: The rate of consumption multiplied by elapsed time equals the number of hot dogs consumed. This equation can be restated as time = hot dogs/rate. Because the elapsed time is equal for both contestants, we can set the hot dogs/rate for each contestant equal to one another: 

w/8 = t/4 
w = 2t 

Substituting w – 24 for t yields 

w = 2(w – 24) 
w = 2w – 48 
48 = w 

The correct answer is C.

11.


This is a work problem. We can use the equation Work = Rate × Time (W = R × T) to relate the three variables Work, Rate, and Time. The question asks us to find the number of newspapers printed on Sunday morning. We can think of the “number of newspapers printed” as the “work done” by the printing press. So, the question is asking us to find the work done on Sunday morning, or Wsunday. 

The printing press runs from 1:00 AM to 4:00 AM on Sunday morning, so Tsunday = 3 hours. Since Wsunday = Rsunday × Tsunday, or in this case Wsunday = Rsunday × 3, knowing the rate of printing, Rsunday, will allow us to calculate Wsunday (the number of newspapers printed on Sunday morning). Therefore, the rephrased question becomes: What is Rsunday? 

(1) INSUFFICIENT: This statement tells us that Rsaturday = 2Rsunday. While this relates Saturday’s printing rate to Sunday’s printing rate, it gives no information about the value of either rate. 

(2) INSUFFICIENT: For Saturday morning, Wsaturday = 4,000 and Tsaturday = 4 hours. We can set up the following equation:

Wsaturday = Rsaturday × Tsaturday

4,000 = Rsaturday × 4

Rsaturday = 1,000

This gives the rate of printing on Saturday morning, but fails to give any information about Sunday’s rate.

(1) AND (2) SUFFICIENT: Statement (1) tells us that Rsaturday = 2Rsunday and statement (2) tells us that Rsaturday = 1,000. Putting this information together yields:

Rsaturday = 2Rsunday

1,000 = 2Rsunday

500 = Rsunday

The correct answer is C.

12.
To find the combined rate of Machines A and B, we combine their individual rates. If Machine A can fill an order of widgets in a hours, then in 1 hour it can fill [image: image76.png]LR



 of the order. By the same token, if Machine B can fill the order of widgets in b hours, then in 1 hour, it can fill [image: image77.png]o=



 of the order. So together in 1 hour, Machines A and B can fill [image: image78.png]—la
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 of the order:
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So in 1 hour, Machines A and B can complete [image: image80.png]a+b
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 of the order. To find the number of hours the machines need to complete the entire order, we can set up the following equation: 

(fraction of order completed in 1 hour) x (number of hours needed to complete entire order) = 1 order.

If we substitute [image: image81.png]a+b
ab




 for the fraction of the order completed in 1 hour, we get:

[image: image82.png]


, where x is the number of hours needed to complete the entire order. If we divide both sides by [image: image83.png]a+b
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, we get:
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In other words, it will take Machines A and B [image: image85.png]ab
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 hours to complete the entire order working together at their respective rates.

The question stem tells us that a and b are both even integers. We are then asked whether a and b are equal. If they are equal, we can express each as 2z, where z is a non-zero integer, because they are even. If we replace a and b with 2z in the combined rate, we get:
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So if a and b are equal, the combined rate of Machines A and B must be an integer (since z is an integer). We can rephrase the question as: 

Is the combined rate of Machines A and B an integer?

Statement 1 tells us that it took 4 hours and 48 minutes for the two machines to fill the order (remember, they began at noon). This shows that the combined rate of Machines A and B is NOT an integer (otherwise, it would have taken the machines a whole number of hours to complete the order). So we know that a and b cannot be the same. Sufficient.

Statement 2 tells us that [image: image87.png](a+b)? = 400



. Since both a and b must be positive (because they represent a number of hours), we can take the square root of both sides of the equation without having to worry about negative roots. Therefore, it must be true that a + b = 20. So it is possible that a = 10 and that b = 10, which would allow us to answer "yes" to the question. But it is also possible that a = 12 and b = 8 (or any other combination of positive even integers that sum to 20), which would give us a "no". Insufficient.

The correct answer is A: Statement 1 alone is sufficient, but statement 2 alone is not.

13.
If water is rushing into tank 1 at x gallons per minute while leaking out at y gallons per minute, the net rate of fill of tank 1 is x – y.  To find the time it takes to fill tank 1, divide the capacity of tank 1 by the rate of fill:  z / (x – y).  

We know that the rate of fill of tank 2 is y and that the total capacity of tank 2 is twice the number of gallons remaining in tank 1 after one minute.  After one minute, there are x – y gallons in tank 1, since the net fill rate is x – y gallons per minute. Thus, the total capacity of tank 2 must be 2(x – y). 

	The time it takes to fill tank two then is  
	2(x – y)
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The question asks us if tank 1 fills up before tank 2.  

	We can restate the question:  Is 
	z
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x – y
	<  
	2(x – y)
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SUFFICIENT:  We can manipulate zy < 2x2 – 4xy + 2y2:

zy < 2x2 – 4xy + 2y2       
zy < 2(x2 – 2xy + y2)   
zy < 2(x – y)(x – y)          (dividing by x – y is okay since x – y > 0)

	zy
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x – y
	<
	2(x – y)


(dividing by y is okay since y > 0)

	z
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x – y
	<
	2(x – y)
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This manipulation shows us that the time it takes to fill tank 1 is definitely longer than the time it takes to fill tank 2.

INSUFFICIENT:  We can express this statement algebraically as:  1/2(z) > 2(x – y).  We cannot use this expression to provide us meaningful information about the question.

The correct answer is A.

14.

From the question stem, we know that Bill's rate is 1 well per x! hours and Carlos's rate is 1 well per y! hours.  
Therefore, their combined rate is [image: image94.png]1,1.&00n
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.  

Since q is the amount of time it takes Bill and Carlos to dig a well together, we can use the rate formula [image: image95.png]“o



 to find q in terms of x and y.  We can rearrange the formula to isolate T: [image: image96.png]S



.  

Since q is the amount of time (T) it takes the two men to dig 1 well together, the "distance"  (D) here is 1 well. Therefore, [image: image97.png]Fe 1 __._xiyt
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The question then becomes: Is [image: image99.png]Xyt
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 an integer?

Statement (1) tells us that [image: image100.png]
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.  We can substitute for y and simplify:
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Is this sufficient to tell us whether q is an integer?  Let's try some numbers.  If x = 5, then [image: image103.png]


.  But if x = 2, then [image: image104.png]


.  So in one case we get an integer, in another case we get a fraction.  Statement (1) alone is insufficient to answer the question.

Statement (2) tells us that y is a nonprime even number.  This means y can be any even number other than 2.  We cannot tell from this whether q is an integer.  For example, if y = 4 and x = 2, then [image: image105.png]2141 24
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.  But if y = 4 and x = 5, then [image: image106.png]54t
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.  So in one case we get a fraction, in another we get an integer.  Statement (2) alone is insufficient to answer the question.

If we take the statements together, we know that [image: image107.png]


 and that y is an even number greater than 2 (because we are dealing with rates here, we do not have to worry about zero or negative evens).  

Let's begin by analyzing the denominator of q, the expression x + 1. Since y is even and [image: image108.png]y=x-1



, x must be odd.  Therefore x + 1 must be even.  If x + 1 is even, it must be the product of 2 and some integer (call it z) that is less than x.  

Now let's analyze the numerator of q, the expression x!. Since x is greater than y, it must be greater than 2.  This means x! will have both 2 and z as factors (remember, z is less than x).  

Therefore both the 2 and z in x + 1 (the denominator of q) will cancel out with the 2 and z in x! (the numerator of q), leaving only the product of integers.  

For example, if x = 5 and y = 4,
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Therefore, if [image: image110.png]


 and if y is an even number greater than 2, then q will always be an integer.

The correct answer is C: BOTH statements TOGETHER are sufficient but NEITHER statement ALONE is sufficient.

15.

1/4/(1/4+1/8)=2/3

SPEED DISTANCE
1.


Let b be the number of hours Bob spends biking. Then (t – b) is the number of hours he spends walking. Let d be the distance in miles from his home to school. Since he had the flat tire halfway to school, he biked d/2 miles and he walked d/2 miles. Now we can set up the equations using the formula rate x time = distance. Remember that we want to solve for d, the total distance from Bob's home to school.

1) xb = d/2
2) y(t – b) = d/2

Solving equation 1) for b gives us:

3) b = d/2x                 Substituting this value of b into equation 2 gives:

4) y(t – d/2x) = d/2    Multiply both sides by 2x:

5) 2xy(t – d/2x) = dx  Distribute the 2xy

6) 2xyt – dy = dx       Add dy to both sides to collect the d's on one side.

7) 2xyt = dx + dy       Factor out the d

8) 2xyt = d(x + y)      Divide both sides by (x + y) to solve for d

9) 2xyt / (x + y) = d

The correct answer is C.

2.
We begin by figuring out Lexy’s average speed. On her way from A to B, she travels 5 miles in one hour, so her speed is 5 miles per hour. On her way back from B to A, she travels the same 5 miles at 15 miles per hour. Her average speed for the round trip is NOT simply the average of these two speeds. Rather, her average speed must be computed using the formula RT = D, where R is rate, T is time and D is distance. Her average speed for the whole trip is the total distance of her trip divided by the total time of her trip. 

We already know that she spends 1 hour going from A to B. When she returns from B to A, Lexy travels 5 miles at a rate of 15 miles per hour, so our formula tells us that 15T = 5, or T = 1/3. In other words, it only takes Lexy 1/3 of an hour, or 20 minutes, to return from B to A. Her total distance traveled for the round trip is 5+5=10 miles and her total time is 1+1/3=4/3 of an hour, or 80 minutes.

We have to give our final answer in minutes, so it makes sense to find Lexy's average rate in miles per minute, rather than miles per hour. 10 miles / 80 minutes = 1/8 miles per minute. This is Lexy's average rate.
 
We are told that Ben's rate is half of Lexy's, so he must be traveling at 1/16 miles per minute. He also travels a total of 10 miles, so (1/16)T = 10, or T = 160. Ben's round trip takes 160 minutes.

Alternatively, we could use a shortcut for the last part of this problem. We know that Ben's rate is half of Lexy's average rate. This means that, for the entire trip, Ben will take twice as long as Lexy to travel the same distance. Once we determine that Lexy will take 80 minutes to complete the round trip, we can double the figure to get Ben's time. 80 × 2 = 160.

The correct answer is D. 

3.
There is an important key to answering this question correctly: this is not a simple average problem but a weighted average problem.  A weighted average is one in which the different parts to be averaged are not equally balanced.  One is "worth more" than the other and skews the "simple" average in one direction.  In addition, we must note a unit change in this problem: we are given rates in miles per hour but asked to solve for rates in miles per minute.

Average rate uses the same D = RT formula we use for rate problems but we have to figure out the different lengths of time it takes Dan to run and swim along the total 4-mile route. Then we have to take the 4 miles and divide by that total time. First, Dan runs 2 miles at the rate of 10 miles per hour.  10 miles per hour is equivalent to 1 mile every 6 minutes, so Dan takes 12 minutes to run the 2 miles.  Next, Dan swims 2 miles at the rate of 6 miles per hour.  6 miles per hour is equivalent to 1 mile every 10 minutes, so Dan takes 20 minutes to swim the two miles.

Dan's total time is 12 + 20 = 32 minutes.  Dan's total distance is 4 miles.  Distance / time = 4 miles / 32 minutes = 1/8 miles per minute.

Note that if you do not weight the averages but merely take a simple average, you will get 2/15, which corresponds to incorrect answer choice B.  6 mph and 10 mph average to 8mph.  (8mph)(1h/60min) = 8/60 miles/minute or 2/15 miles per minute.

The correct answer is A.

4.
The formula to calculate distance is Distance = (Rate)(Time). So at any given moment Tom's distance (let's call it DT) can be expressed as DT  = 6T. So, at any given moment, Linda's distance (let's call it DL) can be expressed as DL = 2(T + 1) (remember, Linda's time is one hour more than Tom's). The question asks us to find the positive difference between the amount of time it takes Tom to cover half of Linda's distance and the time it takes him to cover twice her distance.  Let's find each time separately first.

When Tom has covered half of Linda's distance, the following equation will hold: 6T = (2(T + 1))/2. We can solve for T:
6T = (2(T + 1))/2
6T = (2T + 2)/2
6T = T +1
5T = 1
T = 1/5

So it will take Tom 1/5 hours, or 12 minutes, to cover half of Linda's distance. When Tom has covered twice Linda's distance, the following equation will hold: 6T = 2(2(T + 1). We can solve for T:
6T = 2(2(T + 1)
6T = 2(2T + 2)
6T = 4T + 4
2T = 4
T = 2

So it will take Tom 2 hours, or 120 minutes, to cover twice Linda's distance.
We need to find the positive difference between these times: 120 – 12 = 108.

The correct answer is E. 

5.
A question with variables in the answer choices (VIC) can be solved by picking values for the variables.

Let's pick the following values for x, y and z:

	x
	4
	time for high speed travel

	y
	6
	time regular travel

	z
	12
	distance from A to B



When picking values for a VIC question, it is best to pick numbers that are easy to work with (i.e., 12 is divisible by 4 and 6 here), but that don't have any extraneous relationships between them. For example x = 4, y = 3, z = 12 would be a less favorable set of numbers because xy would equal z in that case and there is no need for the product of the two times to equal the distance. Picking variables with extraneous relationships can lead to false positives when checking the answer choices. 

Now let's solve the question according to the values we selected. 
If the high-speed train travels the 12 miles from A to B in 4 hours, it is traveling at 3 mph.
If the regular train travels the 12 miles from A to B in 6 hours, it is traveling at 2 mph.

To evaluate how far each train travels when they move toward each other starting at opposite ends, let's set up an RTD chart.

	
	High-speed
	Regular
	Total

	R
	3
	2
	

	T
	t
	t
	

	D
	d
	12 – d
	12


We can set-up two equations with two unknowns and solve.
      3t = d 
(+) 2t = 12 – d
-----------------
      5t = 12,   so t = 2.4 

In the 2.4 hours it takes for the two trains to meet, 
the high speed train will have traveled 3(2.4) = 7.2 miles, 
and the regular train will have traveled 2(2.4) = 4.8 miles. 
Therefore the high speed train will have traveled 7.2 – 4.8 = 2.4 miles farther than the regular train.
2.4 is our target number.

Let's see which of the five answer choices give us 2.4 when we plug in our values for x, y and z:

	
	Plug
	Result
	Match Target?

	(A)
	12(6 – 4)
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4 + 6


	2.4
	Yes

	(B)
	12(4 – 6)
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4 + 6


	-2.4
	No 

	(C)
	12(4 + 6)
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6 – 4


	60
	No

	(D)
	4(6)(4 – 6)
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4 + 6


	-4.8
	No

	(E)
	4(6)(6 – 4)
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4 + 6


	4.8
	No


Only A matches the target.

This question can also be solved algebraically.
Since the trains traveled the z miles in x and y hours, their speeds can be represented as z/x and z/y respectively.

We can again use an RTD chart to evaluate how far each train travels when they move toward each other starting at opposite ends. Instead of using another variable d here, let's express the two distances in terms of their respective rates and times. 

	
	High-speed
	Regular
	Total

	R
	z/x
	z/y
	

	T
	t
	t
	

	D
	zt/x
	zt/y
	z



Since the two distances sum to the total when the two trains meet, we can set up the following equation:

zt/x + zt/y = z      divide both sides of the equation by z
t/x + t/y = 1         multiply both sides of the equation by xy
ty + tx = xy         factor out a t on the left side
t(x + y) = xy       divide both sides by x + y
	t =  
	xy
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x + y





To find how much further the high-speed train went in this time:
(ratehigh × time) – (ratereg × time)
(ratehigh – ratereg) × time

	(
	z
[image: image117.png]



x
	–
	z
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y
	)
	×
	xy
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x + y



  

	zy – zx
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xy
	×
	xy
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x + y


	z(y – x)
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x + y





The correct answer is A.

6.
To determine Bill’s average rate of movement, first recall that Rate × Time = Distance. We are given that the moving walkway is 300 feet long, so we need only determine the time elapsed during Bill’s journey to determine his average rate. 

There are two ways to find the time of Bill’s journey. First, we can break down Bill’s journey into two legs: walking and standing. While walking, Bill moves at 6 feet per second. Because the walkway moves at 3 feet per second, Bill’s foot speed along the walkway is 6 – 3 = 3 feet per second. Therefore, he covers the 120 feet between himself and the bottleneck in (120 feet)/(3 feet per second) = 40 seconds. 

Now, how far along is Bill when he stops walking? While that 40 seconds elapsed, the crowd would have moved (40 seconds)(3 feet per second) = 120 feet. Because the crowd already had a 120 foot head start, Bill catches up to them at 120 + 120 = 240 feet. The final 60 feet are covered at the rate of the moving walkway, 3 feet per second, and therefore require (60 feet)/(3 feet per second) = 20 seconds. The total journey requires 40 + 20 = 60 seconds, and Bill’s rate of movement is (300 feet)/(60 seconds) = 5 feet per second. 

This problem may also be solved with a shortcut. Consider that Bill’s journey will end when the crowd reaches the end of the walkway (as long as he catches up with the crowd before the walkway ends). When he steps on the walkway, the crowd is 180 feet from the end. The walkway travels this distance in (180 feet)/(3 feet per second) = 60 seconds, and Bill’s average rate of movement is (300 feet)/(60 seconds) = 5 feet per second.

The correct answer is E. 

7.
It is easier to break this motion up into different segments. Let's first consider the 40 minutes up until John stops to fix his flat. 

40 minutes is 2/3 of an hour. 
In 2/3 of an hour, John traveled 15 × 2/3 = 10 miles (rt = d)
In that same 2/3 of an hour, Jacob traveled 12 × 2/3 = 8 miles
John therefore had a two-mile lead when he stopped to fix his tire. 

It took John 1 hour to fix his tire, during which time Jacob traveled 12 miles. Since John began this 1-hour period 2 miles ahead, at the end of the period he is 12 – 2 = 10 miles behind Jacob. 
The question now becomes "how long does it take John to bridge the 10-mile gap between him and Jacob, plus whatever additional distance Jacob has covered, while traveling at 15 miles per hour while Jacob is traveling at 12 miles per hour?" We can set up an rt = d chart to solve this. 

	
	John
	Jacob

	R
	15
	12

	T
	t
	t

	D
	d + 10
	d



John's travel during this "catch-up period" can be represented as 15t = d + 10
Jacob's travel during this "catch-up period" can be represented as 12t = d

If we solve these two simultaneous equations, we get:
15t = 12t + 10
3t = 10
t = 3 1/3 hours

Another way to approach this question is to note that when John begins to ride again, Jacob is 10 miles ahead. So John must make up those first 10 miles plus whatever additional distance Jacob has covered while both are riding. Since Jacob's additional distance at any given moment is 12t (measuring from the moment when John begins riding again) we can represent the distance that John has to make up as 12t + 10. We can also represent John's distance at any given moment as 15t. Therefore, 15t = 12t + 10, when John catches up to Jacob. We can solve this question as outlined above.

The correct answer is B.

8.

Use S, R and B  to represent the individual race times of Stephanie, Regine, and Brian respectively. The problem tells us that Stephanie and Regine's combined times exceed Brian's time by 2 hours. Therefore: 
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In order to win the race, an individual's time must be less than one-third of the the combined times of all the runners. Thus, in order for Brian to win the race (meaning that Brain would have the lowest time), his time would need to be less than one-third of the combined times for all the runners. This can be expressed as follows:
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This inequality can be simplified as follows:
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Using the fact that [image: image126.png]


, the inequality can be simplified even further:
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This tells us that in order for Brian to win the race, his time must be less than 2 hours. However, this is impossible! We know that the fastest Brian runs is 8 miles per hour, which means that the shortest amount of time in which he could complete the 20 mile race is 2.5 hours.

This leaves us with Stephanie and Regine as possible winners. Since the problem gives us identical information about Stephanie and Regine, we cannot eliminate either one as a possible winner. Thus, the correct answer is D: Stephanie or Regine could have won the race
9.
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One way to approach this problem is to pick numbers for the variables. So let's say that

x = 60 miles per hour
y = 30 miles per hour

On the initial trip, the car traveled for 6 hours at 60 miles per hour. Since distance = rate × time, the distance for this initial trip is 60 x 6 = 360 miles. The return trip went along the same 360-mile route, but at only 30 miles per hour. This means that for the return trip, 360 = 30 x time, so the duration of the return trip was 360/30 = 12 hours.

The entire trip took 6 + 12 = 18 hours which is equal to 18(60) minutes.

Plug our chosen values for x and y (60 and 30 respectively) into the answer choices and see which one yields the value 18(60). The only one that does this is answer choice A: 

	(
	6 +
	6(60)
[image: image129]
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 .

Alternatively, we can solve this problem using only algebra. Let us call t the time in hours for the return trip. Then, using the formula distance = rate × time, we can say that

distance for initial trip = x × 6,  and  distance for return trip = t × y.
Since the distance for the initial trip equals the distance for the return trip, we can combine the two equations to say 

6x = ty
Solving for t, we get 

	(
	6x
[image: image130]
y
	)

	
	
	


The total time for the round trip will be the time for the initial trip (6 hours) plus the time for the return trip. Expressed in minutes, this is 

	(
	6 +
	6x
[image: image131]
y
	)
	60

	
	
	
	
	


The correct answer is A.

10.

This standard rate problem will rely heavily on the formula RT=D, where R is the rate, T is the time and D is the distance traveled.

First, we should find the driving and biking distances:
If Deb drives for 45 minutes, or 0.75 hours, at a rate of 40mph, she drives a total distance of 
(0.75)(40) = 30 miles.
If the bike route is 20% shorter than the driving route, the bike route is 30 – 30(0.2) = 30 – 6 = 24 miles.

Next, we need to determine how long it will take Deb to travel the route by bike.  She wants to ensure that she'll get to work by a particular time, so we want to calculate the longest possible time it could take her; therefore, we have to assume she will bike at the slowest end of the range of the speeds given: 12mph.  If she travels 24 miles at 12mph, it will take her 24/12 = 2 hours or 120 minutes.

If Deb normally takes 45 minutes to drive to work but could take up to 120 minutes to bike to work, then she must leave 120 – 45 = 75 minutes earlier than she normally does to ensure that she will arrive at work at the same time.

The correct answer is D.

11.
If we want Brenda's distance to be twice as great as Alex's distance, we can set up the following equation: 

2(4T) = R(T – 1), where 4T is Alex's distance (rate × time) and R(T – 1) is Brenda's distance (since Brenda has been traveling for one hour less). 

If we simplify this equation to isolate the T (which represents Alex's total time), we get: 

2(4T) = R(T – 1)
8T = RT – R
R = RT – 8T
R = T(R – 8)

	R
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R – 8
	=
	T





This is choice C.

12.
The key to solving this question lies in understanding the mathematical relationship that exists between the speed (s), the circumference of the tires (c) and the number of revolutions the tires make per second (r).  It makes sense that if you keep the speed of the car the same but increase the size of the tires, the number of revolutions that the new tires make per second should go down.  What, however, is the exact relationship?

Sometimes the best way to come up with a formula expressing the relationship between different variables is to analyze the labels (or units) that are associated with those variables.  Let’s use the following units for the variables in this question (even though they are slightly different in the question):
      c: inches/revolution   
      s: inches/sec
      r: revolutions/sec
The labels suggest:  (rev/sec) x (inches/rev) = (inches/sec), which means that rc = s. 

When the speed is held constant, as it is in this question, the relationship rc = s becomes rc = k.  r and c are inversely proportional to one another.  When two variables are inversely proportional, it means that whatever factor you multiply one of the variables by, the other one changes by the inverse of that factor.  For example if you keep the speed constant and you double the circumference of the tires, the rev/sec will be halved.  In this way the product of c and r is kept constant.    

In this question the circumferences of the tires are given in inches, the speed in miles per hour, and the rotational speed in revolutions per second.  However, the discrepancies here don’t affect the fundamental mathematical relationship of inverse proportionality: if the speed is kept constant, the rev/sec of the tires will change in an inverse manner to the circumference of the tires.    

Let’s assign     c1 = initial circumference; c2 = new circumference
                      r1 = initial rev/sec ; r2 = new rev/sec

Since the speeds are held constant:
      c1r1 = c2r2
      r2 = (c1/c2)r1
      r2 = (28/32)r1  
      r2 = (7/8)r1
If the new rev/sec is 7/8 of the previous rev/sec, this represents a 1/8 or 12.5% decrease and the correct answer is (B).  Relationships of inverse proportionality are important in any word problem on the GMAT involving a formula in the form of xy = z and in which z is held constant.  

13.

The crux of this problem is recalling the average speed formula:
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In this particular case, since Martha drove at one speed for some time and at another speed for the remainder of the trip, the total time will be the sum of the times spent at the two speeds.  Let [image: image134.png]


 be the time spent traveling at the first speed and let [image: image135.png]


 be the time spent traveling at the second speed.  Martha's average speed can then be expressed as:
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Since we do not know the total distance, we can call it d.  We do not know either [image: image137.png]


 or [image: image138.png]


, but we can express them in terms of d by recalling that [image: image139.png]S



, where D is the distance and R is the rate.  

Let's find [image: image140.png]


 first. Since Martha traveled the first x percent of the journey at 60 miles per hour, D for that portion of the trip will be equal to [image: image141.png]ax
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 will therefore be equal to [image: image143.png]


.
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.  The remaining distance in Martha's trip can be expressed as [image: image145.png]_
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.  We can plug these into our average rate formula and simplify:
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We cannot reduce this fraction any further.  Therefore, the numerator of Martha's average speed is 30,000.

The correct answer is E.

14.

One quick way to solve this problem is to create a chart relating each clock to the next:
  

	Real Time:
	6 PM

	Clock #1
Displays:
	6 PM – 15 min (6) = 6 PM –  90 min = 4:30 PM

	Clock #2
Displays:
	4:30 PM + 15 min (4.5) = 4:30 PM + 67.5 min = 5:375 PM

	Clock #3
Displays:
	5:375 PM – 20 min (5 5/8) = 5:375 PM – 112.5 min = 3:45 PM

	Clock #4
Displays:
	3:45 PM + 20 min (3 3/4) = 3:45 PM + 75 min = 5:00 PM














Notice that each clock runs relative to the previous clock. For example, when Clock #2 gains 15 minutes an hour, it does so for only 4.5 hours, since Clock #1 progressed only 4.5 hours.

The correct answer is A: At 6 PM real time, Clock #4 displays 5:00 PM
15.


The hands of the clock will be perpendicular when the angle of the hour hand minus the angle of the minute hand (both relative clockwise to the very top of the clock, or the “12” position) is exactly 90 degrees.

At 7:00 exactly, the minute hand is exactly at the “12” position, so it is at 0 degrees. A clock face is 360 degrees around and there are 60 minutes in an hour so each minute elapsed will result in the minute hand moving 360/60 = 6 degrees clockwise. Therefore, at x minutes past 7:00, the minute hand is at 6x degrees. 

[image: image149]degrees. If the hour hand moves 30 degrees during the course of an hour, it moves 1/2 a degree every minute (since there are 60 minutes in an hour). Therefore, at x minutes past 7:00, the hour hand will be at 210 + 1/2x degrees.

We want to solve for x (which is the number of minutes past 7:00) such that the following holds true align=center>(angle of hour hand) – (angle of minute hand) = 90 degrees

This can be rewritten mathematically as follows:
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The exact time that the hour and minutes hands are perpendicular is 21 9/11 minutes past 7:00

16.

We know that Team A wins the race by 7 seconds, which means that Runner 4 on Team B will cross the finish line 7 seconds after Runner 4 on Team A crosses the finish line. Thus, the question can be rephrased as follows: How far does Runner 4 on Team B run in 7 seconds? Since his lap time is 42 seconds, he covers 7/42, or 1/6, of the track in 7 seconds. 

Therefore, we must determine the length of the track.  The track is formed by a rectangle with two adjoining semicircles.  The length of the track is equal to 2 times the length of the rectangle plus the circumference of the circle (the two semi-circles combined).

The diameter of the circle is: 180 meters – 120 meters = 60 meters. Thus, the radius of the circle is 30 meters and the circumference is 2(r = 60( meters. Finally, the length of the track is: (2 × 120 + 60() meters = (240 + 60() meters.

Remember, Runner 4 on Team B still has 1/6 of the lap to run when Runner 4 on Team A finishes the race.  So, Team B loses the race by: (240 + 60() / 6 = (40 + 10() meters.

The correct answer is B.

17.


Distance = Rate × Time, or D = RT. 

(1) INSUFFICIENT: This statement tells us Harry’s rate, 30 mph. This is not enough to calculate the distance from his home to his office, since we don’t know anything about the time required for his commute. 
D = RT = (30 mph) (T) 
D cannot be calculated because T is unknown. 

(2) INSUFFICIENT: If Harry had traveled twice as fast, he would have gotten to work in half the time, which according to this statement would have saved him 15 minutes. Therefore, his actual commute took 30 minutes. So we learn his commute time from this statement, but don’t know anything about his actual speed. 
D = RT = (R) (1/2 hour) 
D cannot be calculated because R is unknown. 

(1) AND (2) SUFFICIENT: From statement (1) we learned that Harry’s rate was 30 mph. From Statement (2) we learned that Harry’s commute time was 30 minutes. Therefore, we can use the rate formula to determine the distance Harry traveled. 
D = RT = (30 mph) (1/2 hour) = 15 miles 

The correct answer is C. 

18.


This question cannot necessarily be rephrased, but it is important to recognize that we need not necessarily calculate Wendy’s or Bob’s travel time individually. Determining the difference between Wendy’s and Bob’s total travel times would be sufficient. This difference might be expressed as tb – tw. 

(1) INSUFFICIENT: Calculating Bob’s rate of speed for any leg of the trip will not give us sufficient information to determine the time or distance of his journey, at least one of which would be necessary to determine how quickly Wendy reaches the restaurant. 

(2) SUFFICIENT: To see why this statement is sufficient, it is helpful to think of Bob's journey in two legs: the first leg walking together with Wendy (t1), and the second walking alone (t2). Bob's total travel time tb = t1 + t2. Because Wendy traveled halfway to the restaurant with Bob, her total travel time tw = 2t1. Substituting these expressions for tb – tw, 

t1 + t2 – 2t1 = t2 – t1 

tb – tw = t2 – t1 

Statement (2) tells us that Bob spent 32 more minutes traveling alone than with Wendy. In other words, t2 – t1 = 32. Wendy waited at the restaurant for 32 minutes for Bob to arrive. 

The correct answer is B. 

19.
To determine the average speed for the trip from Townsend to Smallville and back again, we need to know the average speed in each direction. Because the distance in each direction is the same, if we have the average speed in each direction we will be able to find the average speed of the entire trip by taking the total distance and dividing it by the total time. 

SUFFICIENT: This allows us to figure out the average speed for the return trip. If the return time was 3/2 the outgoing time, the return speed must have been 2/3 that of the outgoing. Whenever the distance is fixed, the ratio of the times will be the inverse of the ratio of the speeds. 

We can see this by looking at an example. Let's say the distance between the two towns was 80 miles. 

	
	Going
	Returning

	R
	40
	

	T
	
	

	D
	80
	80


We can calculate the "going" time as 2 hours. Since, the return trip took 50% longer, the "returning time" is 3 hours. Thus, the average rate for the return trip is Distance/Time or 80/3 miles per hour.

	
	Going
	Returning

	R
	40
	80/3

	T
	2
	3

	D
	80
	80


We can use this table to calculate the average speed for the entire trip: take the total distance, 160, and divide by the total time, 5.

	
	Going
	Returning
	TOTAL

	R
	40
	80/3
	---

	T
	2
	3
	5

	D
	80
	80
	160


This results in an average speed of 32 miles per hour.

It does not matter that we chose a random distance of 80; we would able to solve using any distance or even using a variable x as the distance. The times would adjust accordingly based on the distance we used and the same average speed of 32 would result.

INSUFFICIENT: If all we know is the distance from Riverdale to Smallville, we will be able to find the time traveled on the way there but we will have no indication of how fast the car traveled on the way back and therefore no way of knowing what the average overall speed was. 

The correct answer is A.

20.


The average speed is defined to be the total distance of the trip, divided by the total time of the trip. The question stem tells us the distance from New York to Boston is 250 miles, so we can rephrase the question as "How long did it take Bill to drive from New York to Boston?" 

SUFFICIENT: Statement (1) tells us it took Bill 5 hours to drive from New York to Boston, answering the rephrased question. In fact, his average rate of speed equals 250/5 = 50 miles per hour.

INSUFFICIENT: Statement (2) tells us that at the midpoint of the trip Bill was going exactly 50 miles per hour, but we can't figure out how long the trip took from this information. Bill may have traveled at a constant rate of 50 mph throughout the whole trip, but he might also have been going faster or slower at different times.

The correct answer is A.

21.


We can attack this problem by first setting up a rate chart, identifying what we already know, and using variables for any unknown values: 

	
	Train A
	Train B

	Rate
	100 mph
	r

	Time
	2 - t
	t

	Distance
	d
	d


The chart yields two equations:
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We also know that when the trains pass each other (going in opposite directions), Train A has been traveling for 1 hour and Train B has been traveling for 10 minutes or 1/6 of an hour. 

This means that Train A has traveled 100 miles and Train B has traveled [image: image152.png]


miles.

Thus, the total distance from New York to Boston can be expressed using the equation, [image: image153.png]d=100+L
B



.

We now have three equations and three variables: 
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Setting equation (A) and equation (B) to be equal, we can solve for t, as follows:
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Then we can set equation (B) and equation (C) to be equal, substitute for t, and solve for r as follows:
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Thus, the rate, r, of Train B is either 300 mph or 200 mph. Using this information we can chart out the two possible scenarios.

Scenario 1: Train B has a rate of 300 mph. It travels 50 miles in 1/6 hour, at which point it meets Train A which has already traveled 100 miles. Therefore, the total distance from Boston to New York must be 150 miles. Thus, Train B's total traveling time was 1/2 hour, and Train A's total traveling time was 1 1/2 hours. Train B arrived in New York at 4:20 PM and Train A arrived in Boston at 4:30 PM. 

Scenario 2: Train B has a rate of 200 mph. It travels 33 1/3 miles in 1/6 hour, at which point it meets Train A which has already traveled 100 miles. Therefore, the total distance from Boston to New York must be 133 1/3 miles. Thus Train B's total traveling time was 2/3 hour, and Train A's total traveling time was 1 1/3 hours. Train B arrived in New York at 4:30 PM and Train A arrived in Boston at 4:20 PM.

Statement (1) tells us that Train B arrived in New York before Train A arrived in Boston. From this, we know that Scenario 1 must have occurred and Train B arrived in New York at 4:20 PM. We have sufficient information to answer the question.

Statement (2) tells us that the distance between New York and Boston is greater than 140 miles. This means that Scenario 2 is not possible so Scenario 1 must have occurred: Train B arrived in New York at 4:20 PM. Again, we have sufficient information 
to answer the question.

The correct answer is (D): Each statement ALONE is sufficient.

22.
The question asks for the percent decrease in Edwin’s travel time. To determine this, we need to be able to find the ratio between, T1 (the travel time if Edwin drives alone) and T2 (the travel time if Edwin and George drive together). Note that we do NOT need to determine specific values for T1 and T2; we only need to find the ratio between them. 

Why? Percentage change is defined as follows:[image: image157.png]Difference _7,-7;
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Ultimately, we can solve the percentage change equation above by simply determining the value of  [image: image158.png]o] frn )



.
Using the formula Rate × Time = Distance, we can write equations for each of the 2 possible trips.

T1 = Travel time if Edwin drives alone
T2 = Travel time if Edwin and George drive together
E = Edwin’s Rate 
G = George’s Rate
D = Distance of the trip

If Edwin travels alone:       [image: image159.png]


 
If Edwin and George travel together:     [image: image160.png]



(Since Edwin and George split the driving equally, the rate for the trip is equal to the average of Edwin and George’s individual rates).

Since both trips cover the same distance (D), we can combine the 2 equations as follows:
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Then, we can isolate the ratio of the times (T2/T1) as follows:
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Now we look at the statements to see if they can help us to solve for the ratio of the times.

Statement (1) gives us a value for D, the distance, which does not help us since D is not a variable in the ratio equation above.

Statement (2) tells us that George’s rate is 1.5 times Edwin’s rate. Thus, G = 1.5E. We can substitute this information into the ratio equation above:
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Thus, using this ratio we can see that Edwin’s travel time for the trip will be reduced as follows: 
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Statement (2) alone is sufficient to answer the question. The correct answer is B.

23.
We are asked to find the time that it takes Train B to travel the entire distance between the two towns.

SUFFICIENT:  This tells us that B started traveling 1 hour after Train A started traveling. From the question we know that Train A had been traveling for 2 hours when the trains passed each other. Thus, train B, which started 1 hour later, must have been traveling for 2 - 1 = 1 hour when the trains passed each other. 

Let’s call the point at which the two trains pass each other Point P. Train A travels from Town H to Point P in 2 hours, while Train B travels from Town G to Point P in 1 hour. Adding up these distances and times, we have it that the two trains covered the entire distance between the towns in 3 (i.e. 2 + 1) hours of combined travel time. Since both trains travel at the same rate, it will take 3 hours for either train to cover the entire distance alone. Thus, from Statement (1) we know that it will take Train B 3 hours to travel between Town G and Town H. 

INSUFFICIENT: This provides the rate for Train B. Since both trains travel at the same rate, this is also the rate for Train A. However, we have no information about when Train B started traveling (relative to when Train A started traveling) and we have no information about the distance between Town G and Town H. Thus, we cannot calculate any information about time. 

The correct answer is A.

24.
Since AB = BC, triangle ABC is a 45-45-90 triangle. Such triangles have fixed side ratios as follows: 
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Thus, we can call Greg's distance (AB) x, while Brian's distance (AC) is [image: image166.png]2x or ~14x



. Brian has a greater distance to travel.

Let's first analyze Statement (1) alone: Greg's average speed is [image: image167.png]WIN



 that of Brian's. 

This indicates that Brian is traveling 1.5 times faster than Greg. If Greg's rate is r, than Brian's rate is 1.5r. However, recall that Brian also has a greater distance to travel. 

To determine who will arrive first, we use the distance formula: [image: image168.png]Distance.




 Whoever has a shorter TIME will arrive first.

	Greg's time = [image: image169.png]Distance _ x
Rate 1





	Brian's time = [image: image170.png]Distance _14x
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Since Brian is traveling for less time, he will arrive first. Statement (1) alone is sufficient.

Let's now analyze Statement (2) alone: Brian's average speed is 20 miles per hour greater than Greg's.
This gives us no information about the ratio of Brain's average speed to Greg's average speed. Thus, although we know that Brian's distance is approximately 1.4 times Greg's speed, we do not know the ratio of their speeds, so we can not determine who will arrive first.

For example, if Brian travels at 25 mph, Greg travels at 5 mph. In this case Brian arrives first. However, if Brian travels at 100 mph, Greg travels at 80 mph. In this case Greg arrives first.

Therefore, Statement (2) alone is not sufficient.

Since statement (1) alone is sufficient, but statement (2) alone is not sufficient, the correct answer is A.

25.
From 1, V>16feet/second=(16/5280)/(1/3600)=10.9mile/hour, the distance that he cycled is greater than 10.9*1/2=5.45. We cannot know whether it greater than 6.

From 2, V<18feel/second=(18/5280)/(1/3600)=12.27mile/hour, the distance that he cycled is less than 12.27*1/2=6.135. 

Combine 1 and 2, 5.45<the distance<6.135, insufficient.

Answer is E.

26. 

1). Insufficient, no idea about the car's speed for the next 200 kms

2) (Actual speed + 20) * (actual time - 1 hour) = 400 kms = actual speed * actual time

Can solve for actual time

Answer is B

27. 
1). x/50+(530-x)/60=10, so, x can be solve out and x/50 will be the answer
2). The time cost on two distances could be 5h, 1h; 6h, 2h;... insufficient. 
Answer is A

28.
When cyclist stops, the distance between he and the hiker is 20*5-4*580

So, the cyclist will wait 80/420 minutes. 

29. 
90/(v+3) - 90/(v-3)=0.5 
v=33
So, t=90/36=2.5

SI / CI / Population Growth

1.


The investment contract guarantees to make three interest payments: 

$10,000 (initial investment) 
+   $200 (1% interest on $10,000 principal = $100, so 2% = 2 × $100) 
$10,200 

+   $306 (1% interest on $10,200 principal = $102, so 3% = 3 × $102) 
$10,506 

+   $420.24 (1% interest on $10,506 principal = $105.06, so 4% = 4 × $105.06) 
$10,926.24 

The final value is $10,926.24 after an initial investment of $10,000. Thus, the total amount of interest paid is $926.24 (the difference between the final value and the amount invested). 

The correct answer is E. 

2.


If we decide to find a constant multiple by the hour, then we can say that the population was multiplied by a certain number three times from 1 p.m. to 4 p.m.: once from 1 to 2 p.m., again from 2 to 3 p.m., and finally from 3 to 4 p.m.

Let's call the constant multiple x. 

2,000(x)(x)(x) = 250,000
2,000(x3) = 250,000
x3 = 250,000/2,000 = 125
x = 5

Therefore, the population gets five times bigger each hour.

At 3 p.m., there were 2,000(5)(5) = 50,000 bacteria.

The correct answer is A. 

3.


A population problem on the GMAT is best solved with a population chart that illustrates the swarm population at each unit of time. An example of a population chart is shown below: 

	Time
	Population

	4 hours ago
	1,000

	2 hours ago
	2,000

	NOW
	4,000

	in 2 hours
	8,000

	in 4 hours
	16,000

	in 6 hours
	32,000

	in 8 hours
	64,000

	in 10 hours
	128,000

	in 12 hours
	256,000


As can be seen from the chart, in 12 hours the swarm population will be equal to 256,000 locusts. Thus, we can infer that the number of locusts will exceed 250,000 in slightly less than 12 hours. Since we are asked for an approximate value, 12 hours provides a sufficiently close approximation and is therefore the correct answer.

The correct answer is D

4.
We need to consider the formula for compound interest for this problem: F = P(1 + r)x, where F  is the final value of the investment, P is the principal, r is the interest rate per compounding period as a decimal, and x is the number of compounding periods (NOTE: sometimes the formula is written in terms of the annual interest rate, the number of compounding periods per year and the number of years). Let's start by manipulating the given expression for r: 
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Let’s compare this simplified equation to the compound interest formula. Notice that r in this simplified equation (and in the question) is not the same as the r in the compound interest formula. In the formula, the r is already expressed as a decimal equivalent of a percent, in the question the interest is r percent.   The simplified equation, however, deals with this discrepancy by dividing r by 100. 

In our simplified equation, the cost of the share of stock (p), corresponds to the principal (P) in the formula, and the final share price (v) corresponds to the final value (F) in the formula.  Notice also that the exponent 2 corresponds to the x in the formula, which is the number of compounding periods. By comparing the simplified equation to the compound interest formula, we see that the equation tells us that the share rose at the daily interest rate of p percent for TWO days. Then the share lost a value of q dollars on the third day, i.e. the “– q” portion of the expression. If the investor bought the share on Monday, she sold it three days later on Thursday.

The correct answer is B.

5.


Compound interest is computed using the following formula:

F = P ( 1 + r/n)nt, where
F = Final value
P = Principal
r = annual interest rate
n = number of compounding periods per year
t = number of years

From the question, we can deduce the following information about the growth during this period:

At the end of the x years, the final value, F, will be equal to 16 times the principal (the money is growing by a factor of 16). 
Therefore,  F = 16P.
r = .08 (8% annual interest rate)
n = 4 (compounded quarterly)
t = x (the question is asking us to express the time in terms of x number of years)

We can write the equation
16P = P (1 + .08/4)4x 
16 = (1.02)4x

Now we can take the fourth root of both sides of the equation. (i.e.the equivalent of taking the square root twice) We will only consider the positive root because a negative 2 doesn't make sense here.
161/4 = [(1.02)4x]1/4
2 = (1.02)x 

The correct answer is B. 

6.

Although this problem appears to be complicated, it is fairly straightforward; since we are given a formula, we can simply plug in the values that we need then calculate. First, let us assign a value to each of the variables in the formula: 

L = amount of the loan = 1000 – 7 = 993 
r = annual interest rate = 10% = 0.1 
C = compounding factor = (1 + r)N = (1.1)3 = (1.1)(1.1)(1.1) = 1.21(1.1) = 1.331 

Hence P = (993 x 1.331 x 0.1) / (1.331 – 1) = (993 x 1.331 x 0.1) / 0.331 = (993/.331) x 1.331 x 0.1. 

Note that 993 is an integral multiple of 0.331 and 993/0.331 = 993000/331 = 3000. 

Hence P = (993/0.331) x 1.331 x 0.1 = 3000 x 1.331 x 0.1 = 399.30 

The correct answer is D.

Note: The GMAT will never ask you to explicitly divide by a 3-digit number unless there is some way to simplify the division (or there is a trick, e.g., dividing by a power of 5 such 125, or dividing by something simple such as 111). If you find that you need to divide something like 467.36 by 0.331 with no obvious way to simplify, you have most likely either missed an opportunity to simplify in a previous step, or you have made a mistake.

7.

The question asks us to find the monthly payment on a $1000 loan at 10% monthly interest compounded monthly for three months. Let's define the following variables:

P = Principal = $1000
i  = monthly interest rate = 10% = 0.1
c = compound growth rate = 1 + i = 1.1
x = monthly payment (to be calculated)

At the start, Louie's outstanding balance is P. During the next month, the balance grows by a factor of c as it accumulates interest, then decreases by x when Louie makes his monthly payment. Therefore the balance after month 1 is Pc - x. Each month, you must multiply the previous balance by c to accumulate the interest, and then subtract x to account for Louie's monthly payment. In chart form:

Balance at start:          P
Balance after month 1: Pc – x
Balance after month 2: [Pc – x]c – x = Pc2 – x(c+1)
Balance after month 3: [Pc2 - x(c+1)]c - x = Pc3 - x(c2+c+1)

Finally, the loan should be paid off after the third month, so the last loan balance must equal 0. Therefore:

0 = Pc3 - x(c2+c+1)
x(c2+c+1) = Pc3
x = (Pc3) / (c2+c+1)            Note that c = 1.1; c2 = 1.21; c3 = 1.331

x = 1000(1.331) / (1.21+1.1+1) 
x = 1331 / 3.31

Rounded to the nearest dollar, x = 402. 

The correct answer is C.

8.
The formula for calculating compound interest is A = P(1 + r/n)nt where the variables represent the following:

A = amount of money accumulated after t years (principal + interest)
P = principal investment
r = interest rate (annual) 
n = number of times per year interest is compounded
t = number of years

In this case, x represents the unknown principal, r = 8%, n = 4 since the compounding is done quarterly, and t = .5 since the time frame in question is half a year (6 months).

You can solve this problem without using compound interest.  8% interest over half a year, however that interest is compounded, is approximately 4% interest.  So, to compute the principal, it's actually a very simple calculation:

100 = .04x
2500 = x
The correct answer is D.

9.


To solve a population growth question, we can use a population chart to track the growth. The annual growth rate in this question is unknown, so we will represent it as x. For example, if the population doubles each year, x = 2; if it grows by 50% each year, x = 1.5. Each year the population is multiplied by this factor of x. 

	Time
	Population

	Now
	500

	in 1 year
	500x

	in 2 years
	500x2

	:
	:

	in n years
	500xn



The question is asking us to find the minimum number of years it will take for the herd to double in number. In other words, we need to find the minimum value of n that would yield a population of 1000 or more. 

We can represent this as an inequality: 
500xn > 1000 
xn > 2 

In other words, we need to find what integer value of n would cause xn to be greater than 2. To solve this, we need to know the value of x. Therefore, we can rephrase this question as: “What is x, the annual growth factor of the herd?” 

(1) INSUFFICIENT: This tells us that in ten years the following inequality will hold: 
500x10 > 5000 
x10 > 10 

There are an infinite number of growth factors, x, that satisfy this inequality. 
For example, x = 1.5 and x = 2 both satisfy this inequality. 
If x = 2, the herd of antelope doubles after one year. 
If x = 1.5, the herd of antelope will be more than double after two years 500(1.5)(1.5) = 500(2.25). 

(2) SUFFICIENT: This will allow us to find the growth factor of the herd. We can represent the growth factor from the statement as y. (NOTE y does not necessarily equal 2x because x is a growth factor. For example, if the herd actually grows at a rate of 10% each year, x = 1.1, but y = 1.2, i.e. 20%) 

	Time
	Population

	Now
	500

	in 1 year
	500y

	in 2 years
	500y2



According to the statement, 500y2 = 980 
y2 = 980/500 
y2 = 49/25 
y = 7/5  OR  1.4 (y can’t be negative because we know the herd is growing) 
This means that the hypothetical double rate from the statement represents an annual growth rate of 40%. 
The actual growth rate is therefore 20%, so x = 1.2. 

The correct answer is B.

10.


We need two additional pieces of information to solve this problem, which can be rephrased as "How frequently does the population double, and what is the population size at any given time immediately after it has doubled?" 

(1) INSUFFICIENT: If the population quadrupled during the last two hours, it doubled twice during that interval, but this does not necessarily mean that the population doubled at 60 minute intervals. It may have, for example, doubled at 50 or 55 minute intervals. We cannot determine from statement (1) how frequently the population is doubling. 

(2) INSUFFICIENT: This statement does not give any information about how frequently the population is doubling. 

(1) AND (2) SUFFICIENT: Statement (1) indicates that the cells divided two hours ago. Let x equal the population immediately after that division. Statement (1) also indicates that 
4x = x + 3,750 
3x = 3,750 
x = 1,250 

Given that the population doubled to 1,250 cells precisely two hours ago and will double to 40,000 cells precisely three hours from now, we can determine how frequently the population is doubling and therefore what the population will be four hours from now. 

While further calculation is unnecessary at this point, it can be shown that 40,000/1,250 = 32 = 25. The population therefore doubles five times during that five hour span (between two hours ago and three hours hence) at one hour intervals. Four hours from now, the population will double from 40,000 cells to 80,000 cells and will then be destroyed. 

The correct answer is C.

11.
In order to answer this question, we need to know the formula for compound interest:
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FV is the future value.
P is the present value (or the principle).
r is the rate of interest.
n is the number of compounding periods per year.
t is the number of years.

Since Grace deposited x dollars at a rate of z percent, compounded annually:
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And since Georgia deposited y dollars at a rate of z percent, compounded quarterly (four times per year):
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So the question becomes:
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Statement 1 tells us that z = 4. This tells us nothing about x or y. Insufficient.

Statement 2 tells us that 100y = zx. Therefore, it must be true that y = zx/100. We can use this information to simplify the question:
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The question is now:
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We know from the question stem that z has a maximum value of 50. If we substitute that maximum value for z, we get:
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So the question is now:

Is [image: image179.png]> (1.128)*



?

Using estimation, we can see that this inequality is true. Since the maximum value of z makes this inequality true, all smaller values of z will do so as well. Therefore, we can answer "yes" to the rephrased question. Sufficient.

The correct answer is B: Statement 2 alone is sufficient, but statement 1 alone is not.

12.
In order to answer this question, we need to recall the compound interest formula: [image: image180.png]


, where FV is the future value of the investment, PV is the present value, r is the interest rate, and n is the number of compounding time periods.  

In this case, we do not know the value of any of the unknowns and are asked to find PV. We do, however, know that the value of PV doubled. Therefore, FV = 2PV. We can use this to construct and simplify the following equation:
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Therefore, the interest rate [image: image182.png]00(3E - 1)




. Now we can look at the statements.

Statement (1) tells us that the interest rate was between 39% and 45%. Therefore, the value of [image: image183.png]100(3Z - 1)



 is between 39 and 45.  

If n = 1, then [image: image184.png]00(4Z - 1) = 100(2 - 1) = 100(1) = 100




. This value is not between 39 and 45. Therefore, n does not equal 1.  
If n = 2, then [image: image185.png]00(3Z - 1) = 100(1.4 - 1) = 100(.4) = 40




. (Note that the square root of 2 is approximately 1.4.) 40 is between 39 and 45, so 2 is a possible value of n.  

Can n be greater than 2? Since the value of r (40) is almost at the lower limit of the given range (39 to 45) when n = 2, it is not possible that increasing the value of n to 3 (resulting in our taking the cube root of 2, which is approximately 1.26) would yield a value of r that is above 39.  

So n must equal 2 and r must be approximately 40.  But this does not tell us the value of PV.

Statement (2) tells us that the sale value of the bond would have been approximately 2,744 if the period of investment had been one month longer.  We can set up the following equation:
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This does not allow us to find a value for PV.  Statement (2) is insufficient.

If we take the statements together, we can substitute the values of r and n derived from statement (1):
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Therefore, the approximate value of the original investment is $1,000.

The correct answer is C, both statements together are sufficient, but neither statement alone is sufficient.

13.

Let’s say:
I = the original amount of bacteria
F = the final amount of bacteria
t = the time bacteria grows

If the bacteria increase by a factor of x every y minutes, we can represent the growth of the bacteria with the equation:
F = I(x)t/y
 
To understand why, let’s assign some values to I, x and y:

	I =
	100

	x =
	2

	y =
	3


If the bacteria start off 100 in number and they double every 3 minutes, after 3 minutes there will be 100(2) bacteria.  Let's construct a table to track the growth of the bacteria:

	t (time)
	F (final count)

	3
	100(2) = 100(2)1

	6
	100(2)(2) = 100(2)2

	9
	100(2)(2)(2) = 100(2)3

	12
	100(2)(2)(2)(2) = 100(2)4


We can generalize the F values in the table as 100(2)n.  
The 100 represents the initial count, I. 
The 2 represents the factor of growth (in this problem x).
The n represents the number of growth periods.  The number of growth periods is found by dividing the time, t, by the amount of time it takes to complete a period, y. 
From this example, we can extrapolate the general formula for exponential growth: F = I(x)t/y
This question asks us how long it will take for the bacteria to grow to 10,000 times their original amount.  
The bacteria will have grown to 10,000 times their original amount when F = 10,000I.
If we plug this into the general formula for exponential growth, we get:  10,000I= I(x)t/y  or  10,000 = (x)t/y.
The question is asking us to solve for t. 

(1) SUFFICIENT:  This statement tells us that x1/y=10.  If we plug this value into the equation we can solve for t.
10,000 = (x)t/y
10,000 =[(x)1/y]t
10,000 =(10)t
t = 4
(2) SUFFICIENT: The bacteria grow one hundredfold in 2 minutes, that is to say they grow by a factor of 102.  Since exponential growth is characterize by a constant factor of growth (i.e. by x every y minutes), for the bacteria to grow 10,000 fold (i.e. a factor of 104), they will need to grow another 2 minutes, for a total of four minutes (102 x 102 = 104).  

The correct answer is D, EACH statement ALONE is sufficient to answer the question.

RATIOS
1.
First, let us rephrase the question. Since we need to find the fraction that is at least twice greater than 11/50, we are looking for a fraction that is equal to or greater than 22/50. Further, to facilitate our analysis, note that we can come up with an easy benchmark value for this fraction by doubling both the numerator and the denominator and thus expressing it as a percent: 22/50 = 44/100 = 44%. Thus, we can rephrase the question: “Which of the following is greater than or equal to 44%?” 

Now, let’s analyze each of the fractions in the answer choices using benchmark values: 
2/5: This fraction can be represented as 40%, which is less than 44%. 
11/34: This value is slightly less than 11/33 or 1/3. Therefore, it is smaller than 44%. 
43/99: Note that the fraction 43/99 is smaller than 44/100, since fractions get smaller if the same number (in this case integer 1) is subtracted from both the numerator and the denominator. 
8/21: We know that 8/21 is a little less than 8/20 or 2/5. Thus, 8/21 is less than 44%. 
9/20: Finally, note that by multiplying the numerator and the denominator by 5, we can represent this fraction as 45/100, thus concluding that this fraction is greater than 44%. 

The correct answer is E. 

2.
Let’s denote the number of juniors and seniors at the beginning of the year as j and s, respectively. At the beginning of the year, the ratio of juniors to seniors was 3 to 4: 
j/s = 3/4. Therefore, j = 0.75s 

At the end of the year, there were (j - 10) juniors and (s - 20) seniors. Additionally, we know that the ratio of juniors to seniors at the end of the year was 4 to 5. Therefore, we can create the following equation: 

	j - 10
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s - 20
	=
	4
[image: image189.png]



5





Let’s solve this equation by substituting j = 0.75s: 

	j - 10
[image: image190.png]



s - 20
	=
	0.8





(j - 10) = 0.8(s - 20) 
(0.75s - 10) = 0.8s - 16 
0.8s - 0.75s = 16 - 10 
0.05s = 6 
s = 120 

Thus, there were 120 seniors at the beginning of the year. 

The correct answer is E. 

3.
For a fraction question that makes no reference to specific values, it is best to assign a smart number as the "whole value" in the problem. In this case we'll use 30 since that is the least common denominator of all the fractions mentioned in the problem.

If there are 30 students in the class, 3/5 or 18, left for the field trip. This means that 12 students were left behind.

1/3 of the 12 students who stayed behind, or 4 students, didn't want to go on the field trip. 

This means that 8 of the 12 who stayed behind did want to go on the field trip. 

When the second vehicle was located, half of these 8 students or 4, were able to join the other 18 who had left already. 

That means that 22 of the 30 students ended up going on the trip. 22/30 reduces to 11/15 so the correct answer is C.

4.
The ratio of boys to girls in Class A is 3 to 4. We can represent this as an equation: b/g = 3/4. We can isolate the boys:

4b = 3g
b = (3/4)g 

Let's call the number of boys in Class B x, and the number of girls in Class B y. 

We know that the number of boys in Class B is one less than the number of boys in Class A. Therefore, x = b – 1. We also know that the number of girls in Class B is two less than the number of girls in Class A. Therefore, y = g – 2. We can substitute these in the combined class equation:

The combined class has a boy/girl ratio of 17 to 22: (b + x)/(g + y) = 17/22.

(b + b – 1)/(g + g – 2) = 17/22
(2b – 1)/(2g – 2) = 17/22  

Cross-multiplying yields:
44b – 22 = 34g – 34

Since we know that b = (3/4)g, we can replace the b:
44(3/4)g – 22 = 34g – 34
33g – 22 = 34g – 34
12 = g
Alternatively, because the numbers in the ratios and the answer choices are so low, we can try some real numbers.  The ratio of boys to girls in Class A is 3:4, so here are some possible numbers of boys and girls in Class A:
B:G
3:4
6:8
9:12

The ratio of boys to girls in Class B is 4:5, so here are some possible numbers of boys and girls in Class A:
B:G
4:5
8:10
12:15

We were told that there is one more boy in Class A than Class B, and two more girls in Class A than Class B.  If we look at our possibilities above, we see that this information matches the case when we have 9 boys and 12 girls in Class A and 8 boys and 10 girls in Class B.  Further, we see we would have 9 + 8 = 17 boys and 12 + 10 = 22 girls in a combined class, so we have the correct 17:22 ratio for a combined class.  We know now there are 12 girls in Class A.

The correct answer is E.

5.

We can solve this problem by choosing a smart number to represent the size of the back lawn.  In this case, we want to choose a number that is a multiple of 2 and 3 (the denominators of the fractions given in the problem).  This way, it will be easy to split the lawn into halves and thirds.  Let's assume the size of the back lawn is 6.  

(size back lawn) = 6 units
(size front lawn) = (1/3)(size back lawn) = 2 units
(size total lawn) = (size back lawn) + (size front lawn) = 8 units

Now we can use these numbers to calculate how much of each lawn has been mowed:

Front lawn:  (1/2)(2) = 1 unit
Back lawn:  (2/3)(6) = 4 unit

So, in total, 5 units of lawn have been mowed.  This represents 5/8 of the total, meaning 3/8 of the lawn is left unmowed.

Alternatively, this problem can be solved using an algebraic approach.  Let's assume the size of the front lawn is x and size of the back lawn is y.  So, John has mowed (1/2)x and (2/3)y, for a total of (1/2)x + (2/3)y.  We also know that x = (1/3)y.  Substituting for x gives:

(1/2)x + (2/3)y
(1/2)(1/3)y + (2/3)y
(1/6)y + (2/3)y
(5/6)y = lawn mowed

The total lawn is the sum of the front and back, x + y.  Again, substituting for x gives (1/3)y + y = (4/3)y.  So, the fraction of the total lawn mowed is:

	lawn mowed
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total lawn


	(5/6)y
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(4/3)y
	= 
	(5/6)
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(4/3)
	= (5/6) × (3/4) = 15/24 = 5/8.  This leaves 3/8 unmowed.





The correct answer is C. 

6.
We know that the student to teacher ratio at the school is 16 to 1, and the total number of people is 510.  Therefore:
Number of students = (16/17)(510) = 480
Number of teachers = (1/17)(510) = 30

Kindergarten students make up 1/5 of the student population, so:
Number of kindergarten students = (1/5)(480) = 96

Fifth and sixth graders account for 1/3 of the remainder (after kindergarten students are subtracted from the total), therefore:
Number of 5th and 6th grade students = (1/3)(480 – 96) = (1/3)(384) = 128

Students in first and second grades account for 1/4 of all the students, so:
Number of 1st and 2nd grade students = (1/4)(480) = 120

So far, we have accounted for every grade but the 3rd and 4th grades, so they must consist of the students left over:
Number of 3rd and 4th grade students = Total students – students in other grades
Number of 3rd and 4th grade students = 480 – 96 – 128 – 120 = 136

If there are an equal number of students in the third and fourth grades, then:
Number of 3rd grade students = 136/2 = 68

The number of students in third grade is 68, which is fewer than 96, the number of students in kindergarten. The number of students in 3rd grade is thus 96 – 68 = 28 fewer than the number of kindergarten students.

The correct answer is C.

7.
50 million can be represented in scientific notation as 5 x 107. Restating this figure in scientific notation will enable us to simplify the division required to solve the problem. If one out of every 5 x 107 stars is larger than the sun, we must divide the total number of stars by this figure to find the solution:

	4 x 1011
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5 x 107






= 4/5 x 10(11-7)

= 0.8 x 104 

The final step is to move the decimal point of 0.8 four places to the right, with a result of 8,000. 

The correct answer is C. 

8.
For a fraction word problem with no actual values for the total, it is best to plug numbers to solve. 

Since 3/5 of the total cups sold were small and 2/5 were large, we can arbitrarily assign 5 as the number of cups sold.

Total cups sold = 5
Small cups sold = 3
Large cups sold = 2

Since the large cups were sold at 7/6 as much per cup as the small cups, we know:
Pricelarge = (7/6)Pricesmall
Let's assign a price of 6 cents per cup to the small cup.

Price of small cup = 6 cents
Price of large cup = 7 cents

Now we can calculate revenue per cup type:
Large cup sales = quantity × cost = 2 × 7 = 14 cents
Small cup sales = quantity × cost = 3 × 6 = 18 cents
Total sales = 32 cents

The fraction of total revenue from large cup sales = 14/32 = 7/16.

The correct answer is A.
9.
This problem can be solved most easily by picking smart numbers and assigning values to the portion of each ingredient in the dressing. A smart number in this case would be one that enables you to add and subtract ingredients without having to deal with fractions or decimals. In a fraction problem, the ‘smart number’ is typically based on the least common denominator among the given fractions.

The two fractions given, 5/8 and 1/4, have a least common denominator of 8. However, we must also consider the equal parts salt, pepper and sugar. Because 1/4 = 2/8, the total proportion of oil and vinegar combined is 5/8 + 2/8 = 7/8. The remaining 1/8 of the recipe is split three ways: 1/24 each of salt, pepper, and sugar. 24 is therefore our least common denominator, suggesting that we should regard the salad dressing as consisting of 24 units. Let’s call them cups for simplicity, but any unit of measure would do. If properly mixed, the dressing would consist of

5/8 × 24 = 15 cups of olive oil
1/4 × 24 = 6 cups of vinegar
1/24 × 24 = 1 cup of salt
1/24 × 24 = 1 cup of sugar
1/24 × 24 = 1 cup of pepper

Miguel accidentally doubled the vinegar and omitted the sugar. The composition of his bad salad dressing would therefore be

15 cups of olive oil
12 cups of vinegar
1 cup of salt
1 cup of pepper

The total number of cups in the bad dressing equals 29. Olive oil comprises 15/29 of the final mix.

The correct answer is A. 

10.


This problem never tells us how many books there are in any of the libraries. We can, therefore, pick numbers to represent the quantities in this problem. It is a good idea to pick Smart Numbers, i.e. numbers that are multiples of the common denominator of the fractions given in the problem.

In this problem, Harold brings 1/3 of his books while Millicent brings 1/2.  The denominators, 2 and 3, multiply to 6, so let's set Harold's library capacity to 6 books.  The problem tells us Millicent has twice as many books, so her library capacity is 12 books.  We use these numbers to calculate the size of the new home's library capacity.  1/3 of Harold's 6-book library equals 2 books.  1/2 of Millicent's 12-book library equals 6 books.  Together, they bring a combined 8 books to fill their new library.

The fraction we are asked for, (new home's library capacity) / (Millicent's old library capacity), therefore, is 8/12, which simplifies to 2/3.

The correct answer is B.

11.


The ratio of dogs to cats to bunnies (Dogs: Cats: Bunnies) can be expressed as 3x: 5x : 7x. Here, x represents an "unknown multiplier."  In order to solve the problem, we must determine the value of the unknown multiplier.

Cats + Bunnies = 48

5x + 7x = 48

12x = 48

x = 4

Now that we know that the value of x (the unknown multiplier) is 4, we can determine the number of dogs.

Dogs = 3x = 3(4) = 12

The correct answer is A.

12.
Boys = 2n/5, girls = 3n/5

	3n
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Girls studying German = (all girls) – (girls studying Spanish) – (girls studying French)

	3n
Girls studying German = [image: image204.png]
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The correct answer is E.

13.


Since the problem deals with fractions, it would be best to pick a smart number to represent the number of ball players. The question involves thirds, so the number we pick should be divisible by 3. Let's say that we have 9 right-handed players and 9 left-handed players (remember, the question states that there are equal numbers of righties and lefties).

Two-thirds of the players are absent from practice, so that is (2/3)(18) = 12. This leaves 6 players at practice. Of these 6 players, one-third were left-handed. This yields (1/3)(6) = 2 left-handed players at practice and 9 – 2 = 7 left-handed players NOT at practice. Since 2 of the 6 players at practice are lefties, 6 – 2 = 4 players at practice must be righties, leaving 9 – 4 = 5 righties NOT at practice.

The question asks us for the ratio of the number of righties not at practice to the number of lefties not at practice. This must be 5 : 7 or 5/7.

The correct answer is C.

14.


We are told that bag B contains red and white marbles in the ration 1:4. This implies that WB, the number of white marbles in bag B, must be a multiple of 4.


What can we say about WA, the number of white marbles in bag A? We are given two ratios involving the white marbles in bag A. The fact that the ratio of red to white marbles in bag A is 1:3 implies that WA must be a multiple of 3. The fact that the ratio of white to blue marbles in bag A is 2:3 implies that WA must be a multiple of 2. Since WA is both a multiple of 2 and a multiple of 3, it must be a multiple of 6.

We are told that WA + WB = 30. We have already figured out that WA must be a multiple of 6 and that WB must be a multiple of 4. So all we need to do now is to test each candidate value of WA (i.e. 6, 12, 18, and 24) to see whether, when plugged into WA + WB = 30, it yields a value for WB that is a multiple of 4. It turns out that WA = 6 and WA = 18 are the only values that meet this criterion. 

Recall that the ratio of red to white marbles in bag A is 1:3. If there are 6 white marbles in bag A, there are 2 red marbles. If there are 18 white marbles in bag A, there are 6 red marbles. Thus, the number of red marbles in bag A is either 2 or 6. Only one answer choice matches either of these numbers.

The correct answer is D.

15.
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Initially the ratio of B: C: E can be written as 8x: 5x: 3x.  (Recall that ratios always employ a common multiplier to calculate the actual numbers.)

After removing 4 pounds of clothing, the ratio of books to clothes is doubled. To double a ratio, we double just the first number; in this case, doubling 8 to 5 yields a new ratio of 16 to 5. This can be expressed as follows:

	books
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clothing
	= 
	8x
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5x – 4 
	= 
	16
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Cross multiply to solve for x:

40x = 80x – 64
40x = 64
x = 8/5

The question asks for the approximate weight of the electronics in the suitcase. Since there are 3x pounds of electronics there are 3 × (8/5) = 24/5 or approximately 5 pounds of electronics in the suitcase. 

The correct answer is C.

16.


It is useful to think of the ratio as 1x : 2x : 4x, where x is the "missing multiplier" that you use to find the actual numbers involved. For example, if x = 1, then the numbers of hours worked by the three men are 1, 2, and 4. If x = 2, then the numbers are 2, 4, and 8. If x = 11, then the numbers are 11, 22, and 44. Notice that these numbers all retain the original ratio. If we knew the multiplier, we could figure out the number of hours any of the men worked. So we can rephrase the question as, "What is the missing multiplier?"

SUFFICIENT: Since the three men worked a total of 49 hours and since 1x + 2x + 4x = 7x, we know that 7x = 49. Therefore, x = 7. Since Bob worked 2x hours, we know he worked 2(7) = 14 hours.

SUFFICIENT: This statement tells us that 4x = 1x + 21. Therefore, 3x = 21 and x = 7. Since Bob worked 2x hours, we know he worked 2(7) = 14 hours.

The correct answer is D.

17.


The question asks us to find the ratio of gross revenue of computers to printers, given that the price of a computer is five times the price of a printer. We will prove that the statements are insufficient either singly or together by finding two examples that satisfy all the criteria but give two different ratios for the gross revenue of computers to printers.

(1) INSUFFICIENT: Statement (1) says that the ratio of computers to printers sold in the first half of 2003 was in the ratio of 3 to 2, so let's assume they sold 3 computers and 2 printers. Using an example price of $5 and $1 indicates that the computer gross was $15 and the printer gross was $2.

During the second half of 2003, the ratio of computers to printers sold was 2 to 1. For example, they may have sold 2 computers and 1 printer grossing $10 and $1 respectively. Adding in the first half revenue, we can calculate that they would have grossed $25 and $3 respectively for the full year.

Alternatively for the second half of 2003 they may have sold 4 computers and 2 printers, which is still in the ratio of 2 to 1. In this case they would have grossed $20 and $2 respectively. Now adding in the first half revenue indicates they would have grossed $35 and $4 respectively for the full year, which is a different ratio. Therefore statement (1) is insufficient to give us a definitive answer. 

(2) INSUFFICIENT: Statement (2) tells us that a computer costs $1,000, but it tells us nothing about the ratio or numbers of computers or printers sold.

(1) and (2) INSUFFICIENT: Statement (2) fixes the price of a computer at $1000, but the counterexample given in the explanation of statement (1) still holds, so statements (1) and (2) together are still insufficient.

The correct answer is E.

18.
Let x represent the amount of water in Pool X, and y represent the amount of water in Pool Y.  If we let z represent the proportion of Pool Y's current volume that needs to be transferred to Pool X, we can set up the following equation and solve for z:

(water currently in Pool X) + (water transferred) = (water currently in Pool Y) – (water transferred)
x + zy = y – zy
x + 2zy = y
2zy = y – x 

	z =
	y
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So, the value of z depends only on the ratio of the water currently in Pool X to the water currently in 

	Pool Y, or:  
	x
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y
	.  The rephrased question is: "What is  
	x
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	?"




Remember that x and y do NOT represent the capacities of either pool, but rather the ACTUAL AMOUNTS of water in each pool.

(1) SUFFICIENT:  if we let X represent the capacity of Pool X, then the amount of water in Pool X is (2/7)X.  So, x = (2/7)X.  We can calculate the total amount of water in Pool Y, or y, as follows:  y = (6/7)X – (2/7)X = (4/7)X.  We can see that Pool Y has twice as much water

	as Pool X, or 2x = y, or  
	x
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y
	= 1/2.






(2) INSUFFICIENT:  This gives no information about the amount of water in Pool Y. 

The correct answer is A. 

19.
We can rewrite the information in the question as an equation representing the T, the total dollar value of the sale:

L + M + S = T

L = the dollar amount received by the partner with the largest share
M = the dollar amount received by the partner with the middle (second largest) share
S = the dollar amount received by the partner with the smallest share

We are also told in the question that L = (5/8)T. Thus we can rewrite the equation as follows:

(5/8)T + M + S = T.

Since the question asks us the value of S, we can simplify the equation again as follows:

S = M + (3/8)T

Thus, in order to solve for S, we will need to determine the value of both M and T. The question can be rephrased as, what is the value of M + (3/8)T?

NOT SUFFICIENT: The first statement tells us that S = (1/5)M. This gives us no information about T so statement one alone is not sufficient.

SUFFICIENT: The second statement tells us that M = (1/2)L = $1 million. Additionally, since we know from the question that L = (5/8)T, then M must be equal to 1/2 of 5/8(T) or 5/16(T). We can therefore solve for T as follows: 

	M = $1,000,000 =
	5
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$3,200,000 = T

We can now easily solve for S:

L + M + S = T
2 million + 1 million + S = $3.2 million
S = .2 million

The correct answer is B.

20.
The question asks us to solve for the ratio of pennies (p) to dimes (d).

INSUFFICIENT:  This tells us that the ratio of nickels (n) to dimes (d) is 3:2. This gives us no information about the ratio of pennies to dimes. 

INSUFFICIENT: This tells us that there is $7, or 700 cents in the piggy bank. We can write an equation for this as follows, using the value of each type of coin: 10d + 5n + p = 700. This is not enough information for us to figure out the ratio of p to d. 

(1) AND (2) INSUFFICIENT: Taken together, both statements still do not provide enough information for us to figure out the ratio of p to d. For example, there may be 3 nickels, 2 dimes, and 665 pennies in the piggy bank (this keeps the ratio of nickels to dimes at 3:2 and totals to $7). Alternatively, there may be 30 nickels, 20 dimes, and 350 pennies (this also keeps the ratio of nickels to dimes at 3:2 and totals to $7). In these 2 cases the ratio of pennies to dimes is not the same. 

The correct answer is E.

21.
To determine the ratio of Chemical A to Chemical C, we need to find the amount of each in the solution. The question stem already tells us that there are 10 milliliters of Chemical C in the final solution. We also know that the original solution consists of only Chemicals A and B in the ratio of 3 to 7. Thus, we simply need the original volume of the solution to determine the amount of Chemical A contained in it.

SUFFICIENT: This tells us that original solution was 50 milliliters. Thus, there must have been 15 milliliters of Chemical A (to 35 milliliters of Chemical B). The ratio of A to C is 15 to 10 (or 3 to 2).

SUFFICIENT: This tells us that the final solution was 60 milliliters. We know that this includes 10 milliliters of Chemical C. This means the original solution contained 50 milliliters. Thus, there must have been 15 milliliters of Chemical A (to 35 milliliter of Chemical B). The ratio of A to C is 15 to 10 (or 3 to 2).

The correct answer is D.

22.
Given woman: children=5:2

1). children: man=5:11, you agree it is insufficient

2). W<30, you also agree it alone is insufficient

Together, w:c:m = 25:10:22 (all have to be integers!) thus w=25 and m=22.

Answer is C

23.


Let Xf/Yf is the full time in Division X/Y, and Xp/Yp is part time in X/Y, X,Y, and Z are number of employees in X, Y, and Z.

X=Xf+Xp

Y=Yf+Yp

Z=X+Y

For 1, Yf/Yp<Zf/Zp, as a compensation, Xf/Xp should be greater than Zf/Zp

For2, More than ?Zf /less than ?of the Zp should be greater than Zf/Zp

Answer is D

24.
The total number of pigs and cows is 40.

For1, C>2P

For 2, P>12

Combine 1 and 2, if P=13, C is 14;if P=14, C is 12, it is impossible.

Answer is C

25.
Premise: one serving includes a certain number of dishes.(we don't know the exact number),and a dish requires 3/2 cups of pasta.( it means 4Y=mX, and X=3/2pasta. )
Question: nY require how many cups of pasta?
1). if Malik make X servings next time. He did prepare 2X dishes last time.
2). Malik used 6 cups of pasta the last time he prepared this dish.(it means 2X=6).
In this case, either condition one or condition two cannot deduce the final answer in that the decisive factors m, n are unknown.
As a result, the correct answer is C.

