GMAT Archive

06/24/02
Question
Set A, Set B, and Set C each contain only positive integers. If Set A is composed entirely of all the members of Set B plus all the members of Set C, is the median of Set B greater than the median of Set A?

(1) The mean of Set A is greater than the median of Set B.

(2) The median of Set A is greater than the median of Set C.

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

Answer
From the question stem, we know that Set A is composed entirely of all the members of Set B plus all the members of Set C.

The question asks us to compare the median of Set A (the combined set) and the median of Set B (one of the smaller sets).

Statement (1) tells us that the mean of Set A is greater than the median of Set B. This gives us no useful information to compare the medians of the two sets. To see this, consider the following:

Set B: { 1, 1, 2 }
Set C: { 4, 7 }
Set A: { 1, 1, 2, 4, 7 }

In the example above, the mean of Set A (3) is greater than the median of Set B (1) and the median of Set A (2) is GREATER than the median of Set B (1). 

However, consider the following example:

Set B: { 4, 5, 6 }
Set C: { 1, 2, 3, 21 }
Set A: { 1, 2, 3, 4, 5, 6, 21 }

Here the mean of Set A (6) is greater than the median of Set B (5) and the median of Set A (4) is LESS than the median of Set B (5). 

This demonstrates that Statement (1) alone does is not sufficient toanswer the question.

Let's consider Statement (2) alone: The median of Set A is greater than the median of Set C.

By definition, the median of the combined set (A) must be any value at or between the medians of the two smaller sets (B and C). 

Test this out and you'll see that it is always true. Thus, before considering Statement (2), we have three possibilities

Possibility 1: The median of Set A is greater than the median of Set B but less than the median of Set C.




Possibility 2: The median of Set A is greater than the median of Set C but less than the median of Set B. 
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Possibility 3: The median of Set A is equal to the median of Set B or the median of Set C.

Statement (2) tells us that the median of Set A is greater than the median of Set C. This eliminates Possibility 1, but we are still left with Possibility 2 and Possibility 3. The median of Set B may be greater than OR equal to the median of Set A.

Thus, using Statement (2) we cannot determine whether the median of Set B is greater than the median of Set A. 

Combining Statements (1) and (2) still does not yield an answer to the question, since Statement (1) gives no relevant information that compares the two medians and Statement (2) leaves open more than one possibility. 

Therefore, the correct answer is Choice (E): Statements (1) and (2) TOGETHER are NOT sufficient.
06/17/02
Question
[image: image2.png]AB=BC





Greg and Brian are both at Point A (above). Starting at the same time, Greg drives to point B while Brian drives to point C. Who arrives at his destination first? 

(1) Greg's average speed is [image: image3.png]WIN



 that of Brian's.

(2) Brian's average speed is 20 miles per hour greater than Greg's.

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

Answer
Since AB = BC, triangle ABC is a 45-45-90 triangle. Such triangles have fixed side ratios as follows: 

[image: image4.png]AB:BC AC — 112




Thus, we can call Greg's distance (AB) x, while Brian's distance (AC) is [image: image5.png]2x or ~14x



. Brian has a greater distance to travel.

Let's first analyze Statement (1) alone: Greg's average speed is [image: image6.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: image7.png]Distance.




 Whoever has a shorter TIME will arrive first.

	Greg's time = [image: image8.png]Distance _ x
Rate 1





	Brian's time = [image: image9.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.

06/10/02
Question
In a 4 person race, medals are awarded to the fastest 3 runners. The first-place runner receives a gold medal, the second-place runner receives a silver medal, and the third-place runner receives a bronze medal. In the event of a tie, the tied runners receive the same color medal. (For example, if there is a two-way tie for first-place, the top two runners receive gold medals, the next-fastest runner receives a silver medal, and no bronze medal is awarded). Assuming that exactly three medals are awarded, and that the three medal winners stand together with their medals to form a victory circle, how many different victory circles are possible?

[image: image10.png]



Answer
First, let's consider the different medal combinations that can be awarded to the 3 winners:

(1) If there are NO TIES then the three medals awarded are: GOLD, SILVER, BRONZE.

(2) What if there is a 2-WAY tie? 
--If there is a 2-WAY tie for FIRST, then the medals awarded are: GOLD, GOLD, SILVER.
--If there is a 2-WAY tie for SECOND, then the medals awarded are: GOLD, SILVER, SILVER.
--There cannot be a 2-WAY tie for THIRD (because exactly three medals are awarded in total).

(3) What if there is a 3-WAY tie?
--If there is a 3-WAY tie for FIRST, then the medals awarded are: GOLD, GOLD, GOLD.
--There are no other possible 3-WAY ties.

Thus, there are 4 possible medal combinations:

(1) G, S, B      (2) G, G, S      (3) G, S, S      (4) G, G, G

Now let's determine how many different ways each combination can be distributed. We'll do this by considering four runners: Albert, Bob, Cami, and Dora.


COMBINATION 1: Gold, Silver, Bronze
	Gold Medal
	Silver Medal
	Bronze Medal

	Any of the 4 runners can receive the gold medal.
	There are only 3 runners who can receive the silver medal. Why? One of the runners has already been awarded the Gold Medal.
	There are only 2 runners who can receive the bronze medal. Why? Two of the runners have already been awarded the Gold and Silver medals.

	4 possibilities
	3 possibilities
	2 possibilities



Therefore, there are [image: image11.png]4x3x2=24



 different victory circles that will contain 1 GOLD, 1 SILVER, and 1 BRONZE medalist. 


COMBINATION 2: Gold, Gold, Silver.

Using the same reasoning as for Combination 1, we see that there are 24 different victory circles that will contain 2 GOLD medalists and 1 SILVER medalist. However, it is important to realize that these 24 victory circles must be reduced due to "overcounting." 

To illustrate this, consider one of the 24 possible Gold-Gold-Silver victory circles:

Albert is awarded a GOLD. Bob is awarded a GOLD. Cami is awarded a SILVER.

Notice that this is the exact same victory circle as the following:

Bob is awarded a GOLD. Albert is awarded a GOLD. Cami is awarded a SILVER.

Each victory circle has been "overcounted" because we have been counting each different ordering of the two gold medals as a unique victory circle, when, in reality, the two different orderings consist of the exact same victory circle. Thus, the 24 victory circles must be cut in half; there are actually only 12 unique victory circles that will contain 2 GOLD medalists and 1 SILVER medalist. (Note that we did not have to worry about "overcounting" in Combination 1, because each of those 24 possibilities was unique.)


COMBINATION 3: Gold, Silver, Silver.

Using the same reasoning as for Combination 2, we see that there are 24 possible victory circles, but only 12 unique victory circles that contain 1 GOLD medalist and 2 SILVER medalists.


COMBINATION 4: Gold, Gold, Gold.

Here, once again, there are 24 possible victory circles. However, because all three winners are gold medalists, there has been a lot of "overcounting!" How much overcounting? 

Let's consider one of the 24 possible Gold-Gold-Gold victory circles:

Albert is awarded a GOLD. Bob is awarded a GOLD. Cami is awarded a GOLD.

Notice that this victory circle is exactly the same as the following victory circles:

Albert-GOLD, Cami-GOLD, Bob-GOLD.
Bob-GOLD, Albert-GOLD, Cami-GOLD.
Bob-GOLD, Cami-GOLD, Albert-GOLD.
Cami-GOLD, Albert-GOLD, Bob-GOLD.
Cami-GOLD, Bob-GOLD, Albert-GOLD.

Each unique victory circle has actually been counted 6 times! Thus we must divide 24 by 6 to find the number of unique victory circles. There are actually only [image: image12.png]24-6=4



 unique victory circles that contain 3 GOLD medalists.


FINALLY, then, we have the following:

(Combination 1) 24 unique GOLD-SILVER-BRONZE victory circles.
(Combination 2) 12 unique GOLD-GOLD-SILVER victory circles.
(Combination 3) 12 unique GOLD-SILVER-SILVER victory circles.
(Combination 4) 4 unique GOLD-GOLD-GOLD victory circles.

Thus, there are [image: image13.png]24 +12+12+4=52



 unique victory circles. 

The correct answer is B.

06/03/02
Question
This week's challenge problem is a Data Sufficiency question.
If P, Q, R, and S are positive integers, and [image: image14.png]


, is R divisible by 5 ? 

(1) P is divisible by 140

(2) [image: image15.png]


, where x is a positive integer 

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

Answer
Let's begin by analyzing the information given to us in the question:
If P, Q, R, and S are positive integers, and [image: image16.png]


, is R divisible by 5 ? 

It is often helpful on the GMAT to rephrase equations so that there are no denominators. We can do this my cross-multiplying as follows:
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Now let's analyze Statement (1) alone: P is divisible by 140.

Most GMAT divisibility problems can be solved by breaking numbers down to their prime factors (this is called a "prime factorization"). 

The prime factorization of 140 is: [image: image18.png]140 =2x2x5x7



.

Thus, if  P is divisible by 140, it is also divisible by all the prime factors of 140. We know that P is divisible by 2 twice, by 5, and by 7. However, this gives us no information about R so Statement (1) is not sufficient to answer the question.

Next, let's analyze Statement (2) alone: [image: image19.png]


, where x is a positive integer.

From this, we can see that the prime factorization of Q looks something like this: [image: image20.png]Q=7x7x7



 Therefore, we know that 7 is the only prime factor of Q. However, this gives us no information about R so Statement (2) is not sufficient to answer the question.

Finally, let's analyze both statements taken together:

From Statement (1), we know that P has 5 as one of its prime factors. Since 5 is a factor of P and since P is a factor of PS, then by definition, 5 is a factor of PS. 

Recall that the question told us that [image: image21.png]


. From this, we can deduce that PS must have the same factors as QR. Since 5 is a factor of PS, 5 must also be a factor of QR.

From Statement (2), we know that 7 is the only prime factor of Q. Therefore, we know that 5 is NOT a factor of Q. However, we know that 5 must be a factor of QR. The only way this can be the case is if 5 is a factor of R.

Thus, by combining both statements we can answer the question: Is R divisible by 5? Yes, it must be divisible by 5. Since BOTH statements TOGETHER are sufficient, but NEITHER statement ALONE is sufficient, the correct answer is C.

05/27/02
Question
[image: image22.png]245023 + 24 523 -7






[image: image23.png]




Answer
In order to rid the expression of square roots, let's first square the entire expression. We are allowed to do this as long as we remember to "unsquare" whatever solution we get at that end. 

[image: image24.png]V24 5/R + 2458 (Jznwzs M/zafwzs)z




Notice that the new expression is of the form [image: image25.png](x+y)



where [image: image26.png]X=+/24+5y23 and y-+24-5,23



.

Recall that [image: image27.png](x+yf =X +y+2xy



. This is one of the GMAT's favorite expressions.

Returning to our expression:

[image: image28.png]


, while [image: image29.png]


and [image: image30.png]2xy -2(\24+5./23 |24 -5./23



. 

Notice that [image: image31.png]Xy



neatly simplifies to 48. This leaves only the [image: image32.png]


expression left to simplify.

In order to simplify [image: image33.png])(Joa-523)
3
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, recall that [image: image34.png]


.
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.

Notice that the expression under the square root sign is of the form [image: image36.png](x+y)(x-y)



. And recall that [image: image37.png](x+y)(x-y)=x"-y



. This is another one of the GMAT's favorite expressions. 

Returning to our expression:

[image: image38.png]2,24+ 525)[24 523 - 2,f24" - (525 -
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.

Finally then: [image: image39.png]X +yli2xy-48+2



.

But now we must remember to "unsquare" (or take the square root of) our answer: [image: image40.png]J50 = 25x2 =52



.

Therefore, the correct answer is D.

05/20/02
Question
Is [image: image41.png]


 a prime number? 

(1) [image: image42.png]Bx-7|-2x+2





(2) [image: image43.png]



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

Answer
In order to answer the question, Is [image: image44.png]


 a prime number?, we must first solve for x. 

The key to solving this week's problem is understanding that certain types of equations have more than one solution. 

One such equation type, is an equation that involves absolute value, like the equation in the first statement. Let's solve for x in statement one.

The first solution to an absolute value equation assumes that the expression inside the brackets yields a positive result (and therefore the absolute value brackets do not actually change the sign of this expression).

	[image: image45.png]



	Notice that in the "positive" version of the absolute value equation, we simply remove the absolute value brackets with no change to the expression inside. 



The second solution to an absolute value equation assumes that the expression inside the brackets yields a negative result (and therefore the absolute value brackets DO change the sign of this expression from negative to positive).

	[image: image46.png]



	Notice that in the "negative" version of the absolute value equation, when we remove the absolute value brackets, we must reverse the sign of all the terms inside.



Thus, according to statement 1, x may be 1 or 9. From this, we know that [image: image47.png]


 must be 1 or 3. Since 1 is not a prime number, but 3 is a prime number, it is NOT possible to answer the original question using statement one, alone.

Now let's analyze statement two ([image: image48.png]


) alone. Although it may be tempting to simply divide both sides of this equation by x, and find that x = 9, this neglects an important second solution. 

We must first realize that statement two is a quadratic equation. Generally, quadratic equations have two solutions. To see this, let's rewrite this equation in quadratic form and then factor as follows:

	[image: image49.png]



	Factoring produces two solutions: 
Either [image: image50.png]X=0 or x—




. Thus, x can be 0 or 9.



Thus, according to statement two, x may be 0 or 9. From this, we know that [image: image51.png]


 must be 0 or 3. Since 0 is not a prime number, but 3 is a prime number, it is NOT possible to answer the original question using statement two, alone.

Now let's analyze both statements together. From statement one, we know that x must be 1 or 9. From statement two, we know that x must be 0 or 9. Thus, since both statements must be true, we can deduce that x must be 9. 

Therefore [image: image52.png]


= 3, which is a prime number. Using both statements, we can answer the question in the affirmative: Yes, [image: image53.png]


 is a prime number. 

Since BOTH statements TOGETHER are sufficient, but NEITHER statement ALONE is sufficient, the correct answer is C.

05/13/02
Question
50% of the aparments in a certain building have windows and hardwood floors. 25% of the apartments without windows have hardwood floors. If 40% of the apartments do not have 
hardwood floors, what percent of the apartments with windows have hardwood floors?

[image: image54.png]



Answer
This problem involves two sets:
Set 1: Apartments with windows / Apartments without windows
Set 2: Apartments with hardwood floors / Apartments without hardwood floors.

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

	 
	Windows
	NO Windows 
	TOTAL

	Hardwood Floors 
	 
	 
	 

	NO Hardwood Floors
	 
	 
	 

	TOTAL
	 
	 
	 



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

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

	  
	Windows
	NO Windows 
	TOTAL

	Hardwood Floors 
	 
	 
	 

	NO Hardwood Floors
	 
	 
	 

	TOTAL
	 
	 
	100



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

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

	  
	Windows
	NO Windows 
	TOTAL

	Hardwood Floors 
	50
	  
	  

	NO Hardwood Floors
	  
	  
	  

	TOTAL
	  
	  
	100



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

	  
	Windows
	NO Windows 
	TOTAL

	Hardwood Floors 
	50
	.25x
	  

	NO Hardwood Floors
	  
	  
	  

	TOTAL
	  
	x
	100



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

	  
	Windows
	NO Windows 
	TOTAL

	Hardwood Floors 
	50
	.25x
	  

	NO Hardwood Floors
	  
	  
	40

	TOTAL
	  
	x
	 



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

[image: image55.png]



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:

[image: image56.png]0 _s3-831%
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Thus, the correct answer is E.

05/06/02
Question
[image: image57.png]




Given that ABCD is a rectangle, is the area of triangle ABE > 25 ? 

(Note: Figure above is not drawn to scale).

(1) AB = 6

(2) AE = 10

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

Answer
The question stem tells us that ABCD is a rectangle, which means that triangle ABE is a right triangle.

The formula for the area of any triangle is: 1/2 (Base X Height).

In right triangle ABE, let's call the base AB and the height BE. Thus, we can rephrase the questions as follows: Is 1/2 ( AB X BE) greater than 25?

Let's begin by analyzing the first statement, taken by itself. Statement (1) tells us that the length of AB = 6. While this is helpful, it provides no information about the length of BE. Therefore there is no way to determine whether the area of the triangle is greater than 25 or not.

Now let's analyze the second statement, taken by itself. Statement (2) tells us that length of diagonal AE = 10. We may be tempted to conclude that, like the first statement, this does not give us the two pieces of information we need to know (that is, the lengths of AB and BE respectively). However, knowing the length of the diagonal of the right triangle actually does provide us with some very relevant information about the lengths of the base (AB) and the height (BE).

Consider this fact: Given the length of the diagonal of a right triangle, it IS possible to determine the maximum area of that triangle. 

How? The right triangle with the largest area will be an isosceles right triangle (where both the base and height are of equal length). 

If you don't quite believe this, see the end of this answer for a visual proof of this fact. (See "visual proof" below).

Therefore, given the length of diagonal AE = 10, we can determine the largest possible area of triangle ABE by making it an isosceles right triangle.

If you plan on scoring 700+ on the GMAT, you should know the side ratio for all isosceles right triangles (also known as 45-45-90 triangles because of their degree measurements). 

That important side ratio is [image: image58.png]1:1:2



where the two 1's represent the two legs (the base and the height) and[image: image59.png]


represents the diagonal. Thus if we are to construct an isosceles right triangle with a diagonal of 10, then, using the side ratios, we can determine that each leg will have a length of [image: image60.png]


.

[image: image61.png]
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Now, we can calculate the area of this isosceles right triangle: 

[image: image63.png]




Since an isosceles right triangle will yield the maximum possible area, we know that 25 is the maximum possible area of a right triangle with a diagonal of length 10.

Of course, we don't really know if 25 is, in fact. the area of triangle ABE, but we do know that 25 is the maximum possible area of triangle ABE. Therefore we are able to answer our original question: Is the area of triangle ABE greater than 25? NO it is not greater than 25, because the maximum area is 25. 

Since we can answer the question using Statement (2) alone, the correct answer is B.


Visual Proof:

Given a right triangle with a fixed diagonal, why will an ISOSCELES triangle yield the triangle with the greatest area?

Study the diagram below to understand why this is always true:

[image: image64.png]



In the circle above, GH is the diameter and AG = AH. Triangles GAH and GXH are clearly both right triangles (any triangle inscribed in a semicircle is, by definition, a right triangle).

Let's begin by comparing triangles GAH and GXH, and thinking about the area of each triangle. To determine this area, we must know the base and height of each triangle. 

Notice that both these right triangles share the same diagonal (GH). In determining the area of both triangles, let's use this diagonal (GH) as the base. Thus, the bases of both triangles are equal.

Now let's analyze the height of each triangle by looking at the lines that are perpendicular to our base GH. In triangle GAH, the height is line AB. In triangle GXH, the height is line XY. 

Notice that the point A is HIGHER on the circle's perimeter than point X. This is because point A is directly above the center of the circle, it the highest point on the circle.

Thus, the perpendicular line extending from point A down to the base is LONGER than the perpendicular line extending from point X down to the base. Therefore, the height of triangle GAH (line AB) is greater than the height of triangle GXH (line XY).

Since both triangles share the same base, but triangle GAH has a greater height, then the area of triangle GAH must be greater than the area of triangle GXH. 

We can see that no right triangle inscribed in the circle with diameter GH will have a greater area than the isosceles right triangle GAH.

(Note: Another way to think about this is by considering a right triangle as half of a rectangle. Given a rectangle with a fixed perimeter, which dimensions will yield the greatest area? The rectangle where all sides are equal, otherwise known as a square! Test it out for yourself. Given a rectangle with a perimeter of 40, which dimensions will yield the greatest area? The one where all four sides have a length of 10.)

 09/30/02
Question
Given that n is an integer, is n — 1 divisible by 3? 

(1) [image: image65.png]


is not divisible by 3

(2) [image: image66.png]In+52k+8



, where k is a positive multiple of 3

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


Answer
Statement (1) gives us information about [image: image67.png]


, which can be rewritten as the product of two consecutive integers as follows: 

[image: image68.png]P en=nln+l)




Since the question asks us about  n — 1, we can see that we are dealing with three consecutive integers:  n — 1, n, and n + 1 .

By definition, the product of consecutive nonzero integers is divisible by the number of terms. Thus the product of three consecutive nonzero integers must be divisible by 3.

Since we are told in Statement (1) that the product [image: image69.png]


is not divisible by 3, we know that neither n nor n + 1 is divisible by 3. Therefore it seems that n — 1 must be divisible by 3. 

However, this only holds if the integers in the consecutive set are nonzero integers. Since Statement (1) does not tell us this, it is not sufficient. 

Statement (2) can be rewritten as follows:

[image: image70.png]In+52k+8




[image: image71.png]In2k+3
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Given that k is a positive multiple of 3, we know that n must be greater than or equal to 2. This tells us that the members of the consecutive set n — 1, n, n + 1 are nonzero integers.

By itself, this information does not give us any information about whether  n — 1 is divisible by 3. Thus Statement (2) alone is not sufficient.

When both statements are taken together, we know that the members of the consecutive set n — 1, n, n + 1 are nonzero integers and that neither n nor n + 1 is divisible by 3. Therefore, n — 1 must be divisible by 3.

The correct answer is C: both statements together are sufficient but neither statement alone is sufficient to answer the question.

 09/23/02
Question
 [image: image73.png]




The line represented by the equation [image: image74.png]y=4-2x



 is the perpendicular bisector of line segment RP. If R has the coordinates (4, 1), what are the coordinates of point P? 

(A) (–4, 1)
(B) (–2, 2)
(C) (0, 1)
(D) (0, –1)
(E) (2, 0) 

 

Answer
First, rewrite the line [image: image75.png]y=4-2x



 as [image: image76.png]y=-2x+4



. The equation is now in the form [image: image77.png]y=mx+b



 where m represents the slope and b represents the y-intercept. Thus, the slope of this line is [image: image78.png]


. 

By definition, if line F is the perpendicular bisector of line G, the slope of line F is the negative inverse of the slope of line G. Since we are told that the line [image: image79.png]y=-2x+4



 is the perpendicular bisector of line segment RP, line segment RP must have a slope of [image: image80.png]


 (which is the negative inverse of ).

Now we know that the slope of the line containing segment RP is [image: image81.png]


 but we do not know its y-intercept. We can write the equation of this line as [image: image82.png]y:%x‘b



, where b represents the unknown y-intercept.

To solve for b, we can use the given information that the coordinates of point R are (4, 1). Since point R is on the line [image: image83.png]y:%x‘b



, we can plug 4 in for x and 1 in for y as follows:

[image: image84.png]y:%x‘b





[image: image85.png]




[image: image86.png]



Now we have a complete equation for the line containing segment RP: [image: image87.png]


.

We also have the equation of the perpendicular bisector of this line: [image: image88.png]y=-2x+4



. To determine the point M at which these two lines intersect, we can set these two equations to equal each other as follows:

[image: image89.png]Sx-1=2x+4




[image: image90.png]2x=5





[image: image91.png]



Thus, the intersection point M has x-coordinate 2. Using this value, we can find the y coordinate of point M:

[image: image92.png]y=-2x+4




[image: image93.png]



[image: image94.png]



Thus the perpendicular bisector intersects line segment RP at point M, which has the coordinates (2, 0). Since point M is on the bisector of RP, point M represents the midpoint on line segment RP; this means that it is equidistant from point R and point P.

We know point R has an x-coordinate of 4. This is two units away from the x-coordinate of midpoint M, 2. Therefore the x-coordinate of point P must also be two units away from 2, which is 0.

We know point R has a y-coordinate of 1. This is one unit away from the y-coordinate of midpoint M, 0. Therefore, the y-coordinate of point P must also be one unit away from 0, which is –1.

The coordinates of point P are [image: image95.png](0.-1)



. The correct answer is D.

 09/16/02
Question
[image: image96.png]N
B +Bxy = 4





What is xy?

(1) [image: image97.png]y>x




(2) [image: image98.png]x<0





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


Answer
Simplifying the original expression yields: 

[image: image99.png]Bxy” +8x°y _ 24y

1 27




[image: image100.png]27Bxy° +8:3y) = (2% y?)




[image: image101.png]1
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[image: image102.png]Bxy” +8x°y 22
T—Zﬁy




[image: image103.png]8l +oy) 2




[image: image104.png]



[image: image105.png]Py -3y
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[image: image106.png]xy(y’ +x* - 29)=0




[image: image107.png]




Therefore: xy = 0 or y — x = 0. Our two solutions are: xy = 0 or y = x.

Statement (1) says y > x so y cannot be equal to x. Therefore, xy = 0. Statement (1) is sufficient.

Statement (2) says x < 0. We cannot say whether x = y or xy = 0. Statement (2) is not sufficient.

The correct answer is A.

 09/09/02
Question
[image: image108.png]




A certain computer program randomly generates equations of lines in the form [image: image109.png]y=mx+b



. If point P is a point on a line generated by this program, what is the probability that the line does NOT pass through figure ABCD? 

(A) 3/4
(B) 3/5
(C) 1/2
(D) 2/5
(E) 1/4


TOO DIFFICULT TO COME IN GMAT!! 

Answer
[image: image110.png]




The most difficult part of this question is conceptualizing what you're asked to find. The best way to handle tricky problems like this is to break them down into their component parts, resolve each part, then reconstruct them as a whole. You start off with a coordinate plane and four points (A, B, C, and D) that form a square when joined. Beneath the square, on the x-axis, lies another point, P. Then you are asked to determine the probability that a line randomly drawn through P will not also pass through square ABCD. In any probability question, the first thing you need to determine is the number of total possibilities. In this case, the total number of possibilities will be the total number of lines that can be drawn through P. The problem, though, is that there are literally infinitely many lines that satisfy this criterion. We cannot use infinity as the denominator of our probability fraction. So what to do? 

This is where some creative thinking is necessary. First, you need to recognize that there must be a limited range of possibilities for lines that pass through both P and ABCD. If that were not the case, the probability would necessarily be 1 or 0. What is this range? Well, drawing out a diagram of the problem will help enormously here. Any line that passes through both P and ABCD has to pass through a triangle formed by ABP. This triangle is an isosceles right triangle. We know this because if we drop perpendiculars from points A and B, we end up with two isosceles right triangles, with angles of 45 degrees on either side of P. Since angles along a straight line must equal 180, we know that angle APB must measure 90 degrees. So if angle APB measures 90 degrees, we can use that to figure out the proportion of lines that pass through both P and ABCD. If we draw a semicircle with P as its center, we can see that the proportion of lines passing through P and ABCD will be the same as the proportion of the semicircle occupied by sector APB. Since a semicircle contains 180 degrees, sector APB occupies 1/2 of the semicircle. So 1/2 of all possible lines through P will also pass though ABCD, which means the 1/2 will NOT pass through ABCD and we have our answer.

The correct answer is C.

 09/02/02
Question
In the game Cako, a player is awarded one tick for every third Alb captured, and one click for every fourth Berk captured. The total score is equal to the product of clicks and ticks. If a player has a score of 77, how many Albs did he capture? 

(1) The difference between Albs captured and Berks captured is 7.

(2) The number of Albs captured is divisible by 4.


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


Answer
Every third Alb gives a click. This means no click is awarded until the third Alb is captured. The second click is not awarded until the sixth Alb is captured. Similarly, a tick is not awarded until the fourth Berk is captured. 

We are told that the product clicks x ticks = 77. Thus, there are four possibilities: 1 × 77, 7 × 11, 11 × 7, 77 × 1.

	Clicks Awarded
	Albs Captured
	Ticks Awarded
	Berks Captured

	1
	3, 4 or 5
	77
	308, 309, 310, or 311

	7
	21, 22, or 23
	11
	44, 45, 46 or 47

	11
	33, 34, or 35
	7
	28, 29, 30 or 31

	77
	231, 232 or 233
	1
	4, 5, 6, or 7


Statement (1) tells us that the difference between Albs captured and Berks captured is 7. Looking at the chart, the only way to get a difference of 7 between Albs captured and Berks captured is with 35 Albs and 28 Berks. Therefore, statement (1) is sufficient to answer the question--there must have been 35 Albs captured.

Statement (2) says the number of Albs captured is divisible by 4. Again, looking at the chart, we see that the number of Albs captured must be 4 or 232. Therefore, statement (2) is not sufficient to answer the question--we do not know how many Albs were captured.

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

 08/26/02
Question
Point K = (A,0)
Point G = [image: image111.png](ZAoA‘JzAi‘B)




Is the distance between point K and G prime?

(1) A2 – 5A – 6 = 0

(2) A > 2

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

Answer
The distance between any two points [image: image112.png]


and [image: image113.png]()



in the coordinate plane is defined by the distance formula.

D [image: image114.png]



[image: image115.png]oA+ a- a7« (V2A+5 -0)




[image: image116.png]



[image: image117.png]JAE BA+16+2A+9




[image: image118.png]



[image: image119.png]lavsy




[image: image120.png]



Thus, the distance between point K and point G is A + 5. 

Statement (1) tells us that:

[image: image121.png]


   

Thus A = 6 or A = –1.

Using this information, the distance between point K and point G is either 11 or 4. This is not sufficient to answer the question.

Statement (2) alone tells us that A > 2, which is not sufficient to answer the question.

When we combine both statements, we see that A must be 6, which means the distance between point K and point G is 11. This is a prime number and we are able to answer the question.

The correct answer is C.

 08/19/02
Question
The organizers of a week-long fair have hired exactly five security guards to patrol the fairgrounds at night for the duration of the event. Exactly two guards are assigned to patrol the grounds every night, with no guard assigned consecutive nights. If the fair begins on a Monday, how many different pairs of guards will be available to patrol the fairgrounds on the following Saturday night?

A) 9
B) 7
C) 5
D) 3
E) 2 

Answer
This question is not as complicated as it may initially seem. The trick is to recognize a recurring pattern in the assignment of the guards.

First, we have five guards (let's call them a, b, c, d, and e) and we have to break them down into pairs. So how many pairs are possible in a group of five distinct entities? 

We could use the combinations formula: [image: image122.png]


,

where n is the number of items you are selecting from (the pool) and k is the number of items you are selecting (the subgroup). 

Here we would get [image: image123.png]=2 - S



.

So there are 10 different pairs in a group of 5 individuals.

However, in this particular case, it is actually more helpful to write them out (since there are only 5 guards and 10 pairs, it is not so onerous): ab, ac, ad, ae, bc, bd, be, cd, ce, de. Now, on the first night (Monday), any one of the ten pairs may be assigned, since no one has worked yet. Let's say that pair ab is assigned to work the first night. That means no pair containing either a or b may be assigned on Tuesday night. That rules out 7 of the 10 pairs, leaving only cd, ce, and de available for assignment. If, say, cd were assigned on Tuesday, then on Wednesday no pair containing either c or d could be assigned. This leaves only 3 pairs available for Wednesday: ab, ae, and be. 

At this point the savvy test taker will realize that on any given night after the first, including Saturday, only 3 pairs will be available for assignment.

Those test takers who are really on the ball may have realized right away that the assignment of any two guards on any night necessarily rules out 7 of the 10 pairs for the next night, leaving only 3 pairs available on all nights after Monday.

The correct answer is Choice D; 3 different pairs will be available to patrol the grounds on Saturday night.

 08/12/02
Question
[image: image124.png]fABC = 504



. Is B divisible by 2?


(1) C = 168

(2) A is a perfect square


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


Answer
Divisibility problems can be solved using prime factorization.

The prime factorization of [image: image125.png]504 = 2°327



.

Therefore, using the given equation, we can see that:

[image: image126.png]VAEC - 504 - 2°3%7
(vAET)’ - o3
ABC = 253472





To answer the question, we must determine whether B contains one of the six 2's in the prime factorization.

Statement (1) alone tells us that [image: image127.png]C-168-23(3)7)



. 

This tells us that C has three of the 2's in the prime factorization. However, since we have no information about A or B, this is not sufficient information to answer the question.

Statement (2) alone tells us that A is a perfect square. 

This tells us that if A contains any 2's as prime factors, it must have an even number of 2's. (The only way a number can be a perfect square is if its prime factors come in pairs). This, again is not sufficient information to answer the question.

Using both statements together, we know that C has three of the 2's. We also know that A can have either zero of the 2's or two of the 2's, but, since A is a perfect square, it cannot have all three of the remaining 2's.

Thus, B must have at least one 2 as a prime factor. The correct answer is C.

 08/05/02
Question
The measures of the interior angles in a polygon are consecutive integers. The smallest angle measures 136 degrees. How many sides does this polygon have?

A) 8
B) 9
C) 10
D) 11
E) 13

Answer
We are told that the smallest angle measures 136 degrees--this is the first term in the consecutive set. If the polygon has S sides, then the largest angle--the last term in the consecutive set--will be (S - 1) more than 136 degrees.

The sum of consecutive integers = [image: image128.png]First +Last

(Average Ter) x (#of Terms)= ———

x (# of Terms)



. 

Given that there are S terms in the set, we can plug in for the first and last term as follows: 

[image: image129.png](136)+(1326+(5—1)) «(5)



 = sum of the angles in the polygon.

We also know that the sum of the angles in a polygon = [image: image130.png]180(S-2)



where S represents the number of sides.

Therefore:  [image: image131.png]180(5-2)=

(136+136+(S-1)
7



.   We can solve 
for S by cross-multiplying and simplifying as follows:

 [image: image132.png]2(180)(S-2) = (272 +(S-1))xS

271+ 8)xS
3605-720-2715+ 5

2898+ T2




 

A look at the answer choices tells you to try (S - 8), (S - 9), or (S - 10) in factoring. 

As it turns out [image: image133.png]($-9)(s-80)




, which means S can be 9 or 80. However S cannot be 80 because this creates a polygon with angles greater than 180. 

Therefore S equals 9; there are 9 sides in the polygon. 

 07/29/02
Question
For a circle with center point P, cord XY is the perpendicular bisector of radius AP (A is a point on the edge of the circle). What is the length of cord XY?

(1) The circumference of circle P is twice the area of circle P. 

(2) The length of Arc XAY = [image: image134.png]


.

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


Answer
Since no picture is given in the problem, draw it. Below, find the given circle with center P and cord XY bisecting radius AP.

[image: image135.png]




Although, the picture above is helpful, drawing in an additional radius is often an important step towards seeing the solution. Thus, we will add to the picture by drawing in radius XP as shown below.

[image: image136.png]



Since XY bisects radius AP at point B, segment BP is half the length of any radius. 

Since BP is half the length of radius XP, right triangle XBP must be a 30-60-90 triangle with sides in the ratio of [image: image137.png]132



. 

Therefore, finding the length of any side of the triangle, will give us the lengths of the other two sides.

Finding the length of radius XP will give us the length of XB, which is half the length of cord XY. Thus, in order to answer the question--what is the length of cord XY?--we need to know only one piece of information: 

The length of the radius of the circle.

Statement (1) alone tells us that the circumference of the circle is twice the area of the circle. Using this information, we can set up an equation and solve for the radius as follows:

[image: image138.png]Circum =2 x Area
2rr=2(nr’)





Therefore Statement (1) alone is sufficient to answer the question.

Statement (2) alone tells us that the length of Arc XAY = [image: image139.png]


. 

Arc XAY is made up of arc XA + arc AY.

Given that triangle XBP is a 30:60: 90 triangle, we know that <XPA = 60 degrees and can deduce that <APY = 60 degrees as well. Therefore Arc XAY =120 degrees or 1/3 of the circumference of the circle. Using this information, we can solve for the radius of the circle by setting up an equation as follows:

[image: image140.png]Arc XAY = %C\r:um
20 _1
33
27=27r

(2er)





Therefore, Statement (2) alone is also sufficient to answer the question. The correct answer is D, each statement ALONE is sufficient.

07/22/02
Question
What is the units digit of the solution to [image: image141.png]1772 13323



?

(A) 1
(B) 3
(C) 4
(D) 6
(E) 9

Answer
Since the question asks only about the units digit, we can look for patterns in each of the numbers.

Let^s begin with [image: image142.png]


:

	Expression
	[image: image143.png]



	[image: image144.png]



	[image: image145.png]



	[image: image146.png]



	[image: image147.png]




	Units Digit
	1
	9
	3
	1 again
	9 again




Since this pattern will continue, the units digit of [image: image148.png]


will be 1.

Next, let^s follow the same procedure with [image: image149.png]1338



:

	Expression
	[image: image150.png]1331




	[image: image151.png]1332




	[image: image152.png]1333




	[image: image153.png]1334




	[image: image154.png]1335





	Units Digit
	3
	9
	7
	1
	3 again




Since this pattern will continue, the units digit of [image: image155.png]1338



will be 7.

Therefore in calculating the expression [image: image156.png]1772 13323



, we can determine that the units digit of the solution will equal [image: image157.png]


. 

Since, 7 is greater than 1, the subtraction here requires that we carry over from the tens place. Thus, we have [image: image158.png]M-7



, yielding the units digit 4. 

The correct answer is C.

07/15/02
Question
At Supersonic Corporation, the time required for a machine to complete a job is determined by the formula:

[image: image159.png]



where w = the weight of the machine in pounds and t = the hours required to complete the job. If machine A weighs 8 pounds, and machine B weighs 7 pounds, how many hours will it take the two machines to finish one job if they work together?

[image: image160.png]_&_
-8
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Answer
Rate is defined as distance divided by time. 

Therefore: 

The RATE of machine A = [image: image161.png]Distance _ __1job 1

Time Jwidei Bl





The RATE of machine B = [image: image162.png]Distance _ __1job 1

Time Jumidei e F





The COMBINED RATE of machine A and machine B = [image: image163.png]




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

[image: image164.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: image165.png]




The correct answer is choice B.

07/08/02
Question
Kate and Danny each have $10. Together, they flip a fair coin 5 times. Every time the coin lands on heads, Kate gives Danny $1. Every time the coin lands on tails, Danny gives Kate $1. After the five coin flips, what is the probability that Kate has more than $10 but less than $15?

[image: image166.png]



Answer
Let's consider the different scenarios:

If Kate wins all five flips, she ends up with $15.
If Kate wins four flips, and Danny wins one flip, Kate is left with $13.
If Kate wins three flips, and Danny wins two flips, Kate is left with $11.
If Kate wins two flips, and Danny wins three flips, Kate is left with $9.
If Kate wins one flip, and Danny wins four flips, Kate is left with $7.
If Kate loses all five flips, she ends up with $5.

The question asks for the probability that Kate will end up with more than $10 but less than $15. In other words, we need to determine the probability that Kate is left with $11 or $13 (since there is no way Kate can end up with $12 or $14).

The probability that Kate ends up with $11 after the five flips:

Since there are 2 possible outcomes on each flip, and there are 5 flips, the total number of possible outcomes is [image: image167.png]2x2x2x2x2




. Thus, the five flips of the coin yield 32 different outcomes. 

To determine the probability that Kate will end up with $11, we need to determine how many of these 32 outcomes include a combination of exactly three winning flips for Kate.

We can create a systematic list of combinations that include three wins for Kate and two wins for Danny: DKKKD, DKKDK, DKDKK, DDKKK, KDKKD, KDKDK, KDDKK, KKDKD, KKDDK, KKKDD = 10 ways.

Alternatively, we can consider each of the five flips as five spots. There are 5 potential spots for Kate's first win. There are 4 potential spots for Kate's second win (because one spot has already been taken by Kate's first win). There are 3 potential spots for Kate's third win. Thus, there are [image: image168.png]5x4x3=60



 ways for Kate's three victories to be ordered. 

However, since we are interested only in unique winning combinations, this number must be reduced due to overcounting. Consider the winning combination KKKDD: This one winning combination has actually been counted 6 times (this is 3! or three factorial) because there are 6 different orderings of this one combination:

[image: image169.png]KiKakaDD, KikakzDD, Kzkaki DD, KakiKaDD, KakzKi DD, KaKikzDD




This overcounting by 6 is true for all of Kate's three-victory combinations. Therefore, there are only [image: image170.png]60+-6=10



ways for Kate to have three wins and end up with $11 (as we had discovered earlier from our systematic list).

The probability that Kate ends up with $13 after the five flips:

To determine the probability that Kate will end up with $13, we need to determine how many of the 32 total possible outcomes include a combination of exactly four winning flips for Kate.

Again, we can create a systematic list of combinations that include four wins for Kate and one win for Danny: KKKKD, KKKDK, KKDKK, KDKKK, DKKKK = 5 ways.

Alternatively, using the same reasoning as above, we can determine that there are [image: image171.png]5x4x3x2=120



 ways for Kate's four victories to be ordered. Then, reduce this by 4! (four factorial) or 24 due to overcounting. Thus, there are [image: image172.png]120 - 24




 ways for Kate to have four wins and end up with $13 (the same answer we found using the systematic list).

The total probability that Kate ends up with either $11 or $13 after the five flips:

There are 10 ways that Kate is left with $11. There are 5 ways that Kate is left with $13. 

Therefore, there are 15 ways that Kate is left with more than $10 but less than $15.

Since there are 32 possible outcomes, the correct answer is [image: image173.png]


, answer choice D. 

07/01/02
Question
[image: image174.png]



In the figure above, AC = 3, CE = x, and BC is parallel to DE.
If the area of triangle ABC is [image: image175.png]


 the area of triangle ADE, then x =

[image: image176.png]



Answer
Since BC is parallel to DE, we know that Angle ABC = Angle BDE, and Angle ACB = Angle CED. Therefore, since Triangle ABC and Trianlge ADE have two pairs of equal angles, they must be similar triangles. Similar triangles are those in which all corresponding angles are equal and the lengths of corresponding sides are in proportion. 

For Triangle ABC, let the base = b, and let the height = h.

Since Triangle ADE is similar to triangle ABC, apply multiplier "m" to b and h. Thus, for Triangle ADE, the base = mb and the height = mh.
Since the Area of a Triangle is defined by the equation [image: image177.png]hase x height
2



, and since the problem tells us that the area of trianlge ABC is [image: image178.png]


 the area of Triangle ADE, we can write an equation comparing the areas of the two triangles:

[image: image179.png]



Simplifying this equation yields:

[image: image180.png]



Thus, we have determined that the multipier (m) is [image: image181.png]


. Therefore the length of [image: image182.png]AE =23 xAC



.

We are told in the problem that [image: image183.png]AC-3,50AE-3(2.8)-6.8



.

The problem asks us to solve for x, which is the difference between the length of AE and the length of AC. 

Therefore, [image: image184.png]


. The correct answer is E.

 12/30/02
Question
If r – s = 3p , is p an integer? 

(1) r is divisible by 735

(2) r + s is divisible by 3 

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



Answer
This question can be rephrased: Is r – s divisible by 3? Or, are r and s each divisible by 3? 

Statement (1) tells us that r  is divisible by 735. If r is divisible by 735, it is also divisible by all the factors of 735. 3 is a factor of 735. (To test whether 3 is a factor of a number, sum its digits; if the sum is divisible by 3, then 3 is a factor of the number.) However, statement (1) does not tell us anything about whether or not s is divisible by 3. Therefore it is insufficient.

Statement (2) tells us that r + s is divisible by 3. This information alone is insufficient. Consider each of the following two cases:

CASE ONE: If r = 9, and s = 6, r + s = 15 which is divisible by 3, and  r – s = 3, which is also divisible by 3.

CASE TWO: If r = 7 and s = 5, r + s = 12, which is divisible by 3, but  r – s = 2, which is NOT divisible by 3.

Let's try both statements together. There is a mathematical rule that states that if two integers are each divisible by the integer x, then the sum or difference of those two integers is also divisible by x.

We know from statement (1) that r is divisible by 3. We know from statement (2) that r + s is divisible by 3. Using the converse of the aforementioned rule, we can deduce that s is divisible by 3. Then, using the rule itself, we know that the difference  r – s is also divisible by 3.

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

 12/23/02
Question
The maitre 'd at an expensive Manhattan restaurant has noticed that 60% of the couples order dessert and coffee. However, 20% of the couples who order dessert don't order coffee. What is the probability that the next couple the maitre 'd seats will not order dessert?

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

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

Set up the matrix as shown below:

	 
	Dessert
	NO dessert 
	TOTAL

	Coffee
	 
	 
	 

	NO coffee 
	 
	 
	 

	TOTAL
	 
	 
	100


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

	 
	Dessert
	NO dessert 
	TOTAL

	Coffee
	60
	 
	 

	NO coffee 
	 
	 
	 

	TOTAL
	 
	 
	100


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

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

	 
	Dessert
	NO dessert 
	TOTAL

	Coffee
	60
	 
	 

	NO coffee 
	.2x
	 
	 

	TOTAL
	x
	 
	100


Set up an equation to represent the couples that order dessert and solve:

[image: image185.png]



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.

 12/16/02
Question
What is the value of the integer n? 

(1) [image: image186.png]




(2) [image: image187.png]


 is divisible by 3

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


Answer
Factorial notation is a shorthand notation. Write out statement (1) in its expanded form:

[image: image188.png]




This does not provide any useful information about the value of n. 

Statement (2) can be rearranged and factored as follows:

[image: image189.png]




This is a set of three consecutive integers. Any set of three consecutive integers must contain one multiple of three. Therefore, it must be divisible by three. This does not provide any useful information about the value of n either.

Both statements are true for all integers; therefore, they do not provide sufficient information to figure out the value of n.

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

 12/09/02
Question
x years ago, Cory was one fifth as old as Tania. In x years, Tania will be twice as old as Cory. What is the ratio of Cory's current age to Tania's current age? 

(A) 7:23
(B) 9:17
(C) 5:13
(D) 3:7
(E) 11:15

Answer
Use a chart to keep track of the ages in this problem: 

	 
	x years ago
	NOW
	in x years 

	Corey
	C - x 
	C
	C + x

	Tania
	T - x
	T
	T + x


Then write algebraic expressions to represent the information given in the problem:

	x years ago, Cory was one fifth as old as Tania
5(C – x) = T – x
5C – 5x = T – x 
5C – T = 4x 
	In x years, Tania will be twice as old as Cory
2(C + x) = T + x
2C + 2x = T + x 
T – 2C = x


Substitute T - 2C in for x in the first equation and solve:

5C - T = 4(T - 2C)
5C - T = 4T - 8C
13C = 5T
[image: image190.png]



The correct answer is C.

 12/02/02
Question
If x represents the sum of all the positive three-digit numbers that can be constructed using each of the distinct nonzero digits a, b, and c exactly once, what is the largest integer by which x must be divisible?

(A) 3
(B) 6
(C) 11
(D) 22
(E) 222

Answer
There are 3!, or 6, different three-digit numbers that can be constructed using the digits a, b, and c: 

[image: image191.png]



The value of any one of these numbers can be represented using place values. For example, the value of abc is 100a + 10b + c.

Therefore, you can represent the sum of the 6 numbers as:

[image: image192.png]



x is equal to 222(a + b + c). Therefore, x must be divisible by 222. 

The correct answer is E.

 11/25/02
Question
Is xy + xy < xy ?

(1) [image: image193.png]




(2) [image: image194.png]





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

Answer
First, rephrase the question stem by subtracting xy from both sides: Is xy < 0? The question is simply asking if xy is negative. 

Statement (1) tells us that [image: image195.png]


. 

Since [image: image196.png]


 must be positive, we know that y must be negative. However this does not provide sufficient information to determine whether or not xy is negative.

Statement (2) can be simplified as follows:

[image: image197.png]




Statement (2) is true for all negative numbers. However, it is also true for positive fractions. Therefore, statement (2) does not provide sufficient information to determine whether or not xy is positive or negative.

There is also no way to use the fact that y is negative (from statement 1) to eliminate either of the two cases for which statement (2) is true. Statement (2) does not provide any information about x, which is what we would need in order to use both statements in conjunction. 

Therefore the answer is (E): Statements (1) and (2) TOGETHER are NOT sufficient.

 11/18/02
Question
There is a 10% chance that it won^t snow all winter long. There is a 20% chance that schools will not be closed all winter long. What is the greatest possible probability that it will snow and schools will be closed during the winter? 

(A) 55%
(B) 60%
(C) 70%
(D) 72%
(E) 80% 

Answer
There is a strong temptation to solve this problem by simply finding the probability that it will snow (90%) and the probability that schools will be closed (80%) and multiplying these two probabilties. This approach would yield the incorrect answer (72%), choice D. 

However, it is only possible to multiply probabilities of separate events if you know that they are independent from each other. This fact is not provided in the problem. In fact, we would assume that school being closed and snow are, at least to some extent, dependent on each other. However, they are not entirely dependent on each other; it is possible for either one to happen without the other. Therefore, there is an unknown degree of dependence; hence there is a range of possible probabilities, depending on to what extent the events are dependent on each other. 

Set up a matrix as shown below. Fill in the probability that schools will not be closed and the probability that there will be no snow. 

	 
	Schools closed
	Schools not closed
	TOTAL

	Snow 
	 
	 
	 

	No snow
	 
	 
	10

	TOTAL
	 
	20
	100



Then use subtraction to fill in the probability that schools will 
be closed and the probability that there will be snow. 

	 
	Schools closed
	Schools not closed
	TOTAL

	Snow 
	 
	 
	90

	No snow
	 
	 
	10

	TOTAL
	80
	20
	100


To find the greatest possible probability that schools will be closed and it will snow, fill in the remaining cells with the largest possible number in the upper left cell. 

	 
	Schools closed
	Schools not closed
	TOTAL

	Snow 
	80
	10
	90

	No snow
	0
	10
	10

	TOTAL
	80
	20
	100



The greatest possible probability that schools will be closed and 
it will snow is 80%. The correct answer is E.

 11/11/02
Question
A new cell phone plan is offering pricing based on average monthly use. Brandon and Jodie are comparing their average use to determine the best plan for them. Brandon's average monthly usage in 2001 was q minutes. Was this less than, greater than, or equal to Jodie's 2001 average monthly usage, in minutes? 

(1) From January to August 2001, Jodie's average monthly usage was 1.5q minutes.

(2) From April to December 2001, Jodie's average monthly usage was 1.5q minutes.

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

Answer
To solve this problem, use what you know about averages. If we are to compare Jodie's average monthly usage to Brandon's, we can simplify the problem by dealing with each person's total usage for the year. Since Brandon's average monthly usage in 2001 was q minutes, his total usage in 2001 was 12q minutes. Therefore, we can rephrase the problem as follows: 

Was Jodie's total usage for the year less than, greater than, or equal to 12q?

Statement (1) is insufficient. If Jodie's average monthly usage from January to August was 1.5q minutes, her total yearly usage must have been at least 12q. However, it certainly could have been more. Therefore, we cannot determine whether Jodie's total yearly use was equal to or more than Brandon's.

Statement (2) is sufficient. If Jodie's average monthly usage from April to December was 1.5q minutes, her total yearly usage must have been at least 13.5q. Therefore, her total yearly usage was greater than Brandon's. 

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

 11/04/02
Question
Larry, Michael, and Doug have five donuts to share. If any one of the men can be given any whole number of donuts from 0 to 5, in how many different ways can the donuts be distributed? 

(A) 21
(B) 42
(C) 120
(D) 504
(E) 5040 

Answer
The key to this problem is to avoid listing all the possibilities. Instead, think of an arrangement of five donuts and two dividers. The placement of the dividers determines which man is allotted which donuts, as pictured below: 

[image: image198.png]olooolo




In this example, the first man receives one donut, the second man receives three donuts, and the third man receives one donut.

[image: image199.png]0|l0oo000




Remember that it is possible for either one or two of the men to be allotted no donuts at all. This situation would be modeled with the arrangement below:

[image: image200.png]71=7xBx5 x4 x3x2x1=5040




Here, the second man receives no donuts.

Now all that remains is to calculate the number of ways in which the donuts and dividers can be arranged:

There are 7 objects. The number of ways in which 7 objects can be arranged can be computed by taking 7!:

[image: image201.png]5040 5040 5040 _ oy
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However, the two dividers are identical, and the five donuts are identical. Therefore, we must divide 7! by 2! and by 5!:

The correct answer choice is A.

 10/28/02
Question
The function f(n) = the number of factors of n. If f(pq) = 4, what is the value of the integer p? 

(1) p + q is an odd integer

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

Answer
Any product pq must have the following factors: {1, p, q, and pq}. If the product pq has no additional factors, the p and q must be prime. 

Statement (1) tells us that the sum of p and q is an odd integer. Therefore either p or q must be even, while the other is odd. Since we know p and q are prime, either p or q must be equal to 2 (the only even prime number). However, statement (1) does not provide enough information for us to know which of the variables, p and q, is equal to 2.

Statement (2) tells us that q < p, which does not give us any information about the value of p. 

From both statements taken together, we know that, since 2 is the smallest prime number, q must equal 2. However, we cannot determine the value of p.

The correct answer is E.

 10/21/02
Question
Train A leaves New York for Boston at 3 PM and travels at the constant speed of 100 mph. An hour later, it passes Train B, which is making the trip from Boston to New York at a constant speed. If Train B left Boston at 3:50 PM and if the combined travel time of the two trains is 2 hours, what time did Train B arrive in New York? 

(1) Train B arrived in New York before Train A arrived in Boston.

(2) The distance between New York and Boston is greater than 140 miles. 

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

Answer
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:

[image: image202.png](A) 200 - 100;





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: image203.png]


miles.

Thus, the total distance from New York to Boston can be expressed using the equation, [image: image204.png]d=100+L
B



.

We now have three equations and three variables: 

[image: image205.png]() 200-100=d (B = (€)d=100+%




Setting equation (A) and equation (B) to be equal, we can solve for t, as follows:

[image: image206.png]200-100t = nt
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00+¢





Then we can set equation (B) and equation (C) to be equal, substitute for t, and solve for r as follows:

[image: image207.png]t=100+L
B
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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.

 10/14/02
Question
There are y different travelers who each have a choice of vacationing at one of n different detinations. What is the probability that all y travelers will end up vacationing at the same destination? 

[image: image208.png]



Answer
The easiest way to attack this problem is to pick some real, easy numbers as values for y and n. Let's assume there are 3 travelers (A, B, C) and 2 different destinations (1, 2). We can chart out the possibilities as follows: 

	Destination 1
	Destination 2

	ABC
	 

	AB
	C

	AC
	B

	BC
	A

	 
	ABC

	C
	AB

	B
	AC

	A
	BC


Thus there are 8 possibilities and in 2 of them all travelers end up at the same destination. Thus the probability is 2/8 or 1/4. By plugging in y = 3 and n = 2 into each answer choice, we see that only answer choice D yields a probability of 1/4. 

Alternatively, consider that each traveler can end up at any one of n destinations. Thus, for each traveler there are n possibilities. Therefore, for y travelers, there are[image: image209.png]n¥



possible outcomes. 

Additionally, the "winning" outcomes are those where all travelers end up at the same destination. Since there are n destinations there are n "winning" outcomes.

Thus, the probability = [image: image210.png]winning outcomes.
Total outcomes




.

The answer is D.

 10/07/02
Question
A Trussian's weight, in keils, can be calculated by taking the square root of his age in years. A Trussian teenager now weighs three keils less than he will seventeen years after he is twice as old as he is now. How old is he now?

(A) 14
(B) 15
(C) 16
(D) 17
(E) 18 

Answer
Let us call the Trussian's current age a. Therefore the Trussian's current weight is [image: image211.png]


. 

Seventeen years after he is twice as old as he is now, the Trussian's age will be [image: image212.png]2a+17



and his weight will therefore be [image: image213.png]a7



.We are told that the Trussian's current weight, [image: image214.png]


 , is three keils less than his future weight, [image: image215.png]a7



. Therefore, [image: image216.png]Ja+3=aZas17



.We can solve the equation as follows:
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a = 16 or 4. However, we are told that the Trussian is a teenager so he must be 16 years old. 

The correct answer is C.

03/31/03
Question
A woman has seven cookies--four chocolate chip and three oatmeal. She gives one cookie to each of her six children: Nicole, Ronit, Kim, Deborah, Mark, and Terrance. If Deborah will only eat the kind of cookie that Kim eats, in how many different ways can the cookies be distributed? 

(The leftover cookie will be given to the dog.) 

(A) 5040
(B) 50
(C) 25
(D) 15
(E) 12 

Answer
There are two possibilities in this problem. Either Kim and Deborah will both get chocolate chip cookies or Kim and Deborah will both get oatmeal cookies.

If Kim and Deborah both get chocolate chip cookies, then there are 3 oatmeal cookies and 2 chocolate chip cookies left for the remaining four children. 

There are [image: image218.png]


ways for these 5 remaining cookies to be distributed--four of the cookies will go to the children, one to the dog.

(There are 5! ways to arrange 5 objects but the three oatmeal cookies are identical so we divide by 3!, and the two chocolate chip cookies are identical so we divide by 2!.)

If Kim and Deborah both get oatmeal cookies, there are 4 chocolate chip cookies and 1 oatmeal cookie left for the remaining four children.

There are [image: image219.png]


ways for these 5 remaining cookies to be distributed--four of the cookies will go to the children, one to the dog.

(There are 5! ways to arrange 5 objects but the four chocolate chip cookies are identical so we divide by 4!.)

Accounting for both possibilities, there are 10 + 5 = 15 ways for the cookies to be distributed. The correct answer is D.

03/24/03
Question
If [image: image220.png]


and [image: image221.png]


, what is the value of [image: image222.png]


?

(A) 3
(B) 9
(C) 10
(D) 12
(E) 14 

Answer
The key to solving this problem is to recognize that the two given equations are related to each other. Each represents one of the elements in the common quadratic form:

[image: image223.png]




Rewrite the given equation as follows: [image: image224.png]




Then, notice it's relationship to the second given equation: 

[image: image225.png]




The second equation is in the form [image: image226.png]


, while the first equation is in the form [image: image227.png]
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Since we know that and that [image: image229.png]


and that [image: image230.png]


 we can solve for [image: image231.png]


, which must equal 8.

This gives us a third equation: [image: image232.png]


.

Adding the second and third equations allows us to solve for x as follows:

[image: image233.png]





Plugging this value for x into the first equation allows us to solve for y + z as follows:

[image: image234.png]




The question asks for the value of x + y + z. 

If x = 12 and y + z = 2, then x + y + z = 12 + 2 = 14.

The correct answer is E.

03/17/03
Question
If a and b are consecutive positive integers, and ab = 30x is x a non-integer?

(1) a2 is divisible by 21
(2) 35 is a factor of b2


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

Answer
First, let's rephrase the complex wording of this question into something easier to handle. The question asks whether x is a non-integer which is the reverse of an easier question: Is x an integer? 

Surely, if we can answer this question, we can answer the original question.

We can isolate x by rewriting the given equation as follows: [image: image235.png]


.

In order for x to be an integer, ab must be divisible by 30. In order for a number to be divisible by 30, it must have 2, 3, and 5 as prime factors (since 30 = 2 x 3 x 5 ). 

Thus, the question becomes: Does ab have 2, 3, and 5 as prime factors?

We know from the question that a and b are consecutive positive integers. Thus, either a or b is an even number, which means that the product ab must be divisible by 2. 

Since we know that 2 is a prime factor of ab, the question can be further simplified: Does ab have 3 and 5 as prime factors?

Statement (1) tells us that 21 is a factor of a2 which means that 3 and 7 are prime factors of a2. 

We can deduce from this that 3 and 7 must also be factors of a itself. (How? We know that a is a positive integer, which means that a2 is a perfect square. All prime factors of perfect squares come in pairs. Thus, if a2 is divisible by 3, then a2 must be divisible by a pair of 3's, which means that a itself must be divisible by at least one 3. You can test this using a real value for a2.)

Knowing that 3 is a prime factor of a tells us that 3 is a factor of ab but is not sufficient to answer our rephrased question, since we know nothing about whether 5 is a factor of ab.

Statement (2) tells us that 35 is a factor of b2 which means that 5 and 7 are prime factors of b2. 

Using the same logic as for the previous statement, we can deduce that 5 and 7 must be factors of b itself. Knowing that 5 is a prime factor of b tells us that 5 is a factor of ab but it is not sufficient to answer our rephrased question, since we know nothing about whether 3 is a factor of ab.

If we combine both statements, we know that ab must be divisible by both 3 and 5, which is sufficient information to answer the original question. The correct answer is C: BOTH statements TOGETHER are sufficient, but NEITHER statement ALONE is sufficient.

03/10/03
Question
Sammy has x flavors of candies with which to make goody bags for Frank's birthday party. Sammy tosses out y flavors, because he doesn't like them. How many different 10-flavor bags can Sammy make from the remaining flavors? (It doesn't matter how many candies are in a bag, only how many flavors).

(1) If Sammy had thrown away 2 additional flavors of candy, he could have made exactly 3,003 different 10-flavor bags.

(2) x = y + 17 

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

Answer
In order to determine how many 10-flavor combinations Sammy can create, we simply need to know how many different flavors Sammy now has. If Sammy had x flavors to start with and then threw out y flavors, he now has x – y flavors. 

Therefore, we can rephrase this questions as: What is x – y ?

According to statement (1), if Sammy had x – y – 2 flavors, he could have made exactly 3,003 different 10-flavor bags. 

We could use the combination formula below to determine the value of x – y – 2, which is equal to n in the equation below:

[image: image236.png]




Solving this equation would require some time and more familiarity with factorials than is really necessary for the GMAT. However, keep in mind that you do not need to solve this equation; you merely need to be certain that the equation is solvable. (Note, if you begin testing values for n, you will soon find that n = 15.) 

Once we know the value of n, we can easily determine the value of x – y, which is simply 2 more than n. Thus, we know how many different flavors Sammy has, and could determine how many different 10-flavor combinations he could make.

Statement (2) is tells us that x = y + 17. 

Subtracting y from both sides of the equation yields the equation x – y = 17. 

Thus, Sammy has 17 different flavors. This information is sufficient to determine the number of different 10-flavor combinations he could make.

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

 03/03/03
Question
A certain series is defined by the following recursive rule: [image: image237.png]


, where k is a constant. If the 1st term of this series is 64 and the 25th term is 192, what is the 9th term?

[image: image238.png]



Answer
According to the rule, to form each new term of the series, we multiply the previous term by k, an unknown constant. Thus, since the first term in the series is 64, the second term will be 64k, the third term will be 64k2, the fourth term will be 64k3, and so forth. 

According to the pattern above, the 25th term in the series will be 64k24. 

Since we are told that the 25th term in the series is 192, we can set up an equation to solve for k as follows:

[image: image239.png]




Now that we have a value for the constant, k, we can use the rule to solve for any term in the series. The 9th term in the series equals 64k8. 

Plugging in the value for k, yields the following:

[image: image240.png]




The correct answer is D.

02/24/03
Question
If x and y are unknown positive integers, is the mean of the set {6, 7, 1, 5, x, y} greater than the median of the set?

(1) x + y = 7

(2) x – y = 3

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

Answer
To find the mean of the set {6, 7, 1, 5, x, y}, use the average formula:

[image: image241.png]


 where A = the average, S = the sum of the terms, and n = the number of terms in the set.


Using the information given in statement (1) that x + y = 7, we can find the mean: [image: image242.png]




Regardless of the values of x and y, the mean of the set is [image: image243.png]


 because the sum of x and y does not change.

To find the median, list the possible values for x and y such that x + y = 7. For each case, we can calculate the median.

	x
	y
	DATA SET
	MEDIAN

	1
	6
	1, 1, 5, 6, 6, 7
	5.5

	2
	5
	1, 2, 5, 5, 6, 7
	5

	3
	4
	1, 3, 4, 5, 6, 7
	4.5

	4
	3
	1, 3, 4, 5, 6, 7
	4.5

	5
	2
	1, 2, 5, 5, 6, 7
	5

	6
	1
	1, 1, 5, 6, 6, 7
	5.5




Regardless of the values of x and y, the median (4.5, 5, or 5.5) is always greater than the mean ([image: image244.png]


). 

Therefore, statement (1) alone is sufficient to answer the question.

Now consider statement (2). Because the sum of x and y is not fixed, the mean of the set will vary. Additionally, since there are many possible values for x and y, there are numerous possible medians. The following table illustrates that we can construct a data set for which x – y = 3 and the mean is greater than the median. The table ALSO shows that we can construct a data set for which x – y = 3 and the median is greater than the mean.

	x
	y
	DATA SET 
	MEDIAN
	MEAN

	22
	19
	1, 5, 6, 7, 19, 22
	6.5
	10

	4
	1
	1, 1, 4, 5, 6, 7
	4.5
	4




Thus, statement (2) alone is not sufficient to determine whether the mean is greater than the median.

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

02/17/03
Question
A small, experimental plane has three engines, one of which is redundant. That is, as long as two of the engines are working, the plane will stay in the air. Over the course of a typical flight, there is a 1/3 chance that engine one will fail. There is a 75% probability that engine two will work. The third engine works only half the time. What is the probability that the plane will crash in any given flight?


(A) 7/12
(B) 1/4
(C) 1/2
(D) 7/24
(E) 17/24 

Answer
There are four scenarios in which the plane will crash. Determine the probability of each of these scenarios individually:

CASE ONE: Engine 1 fails, Engine 2 fails, Engine 3 works = [image: image245.png]




CASE TWO: Engine 1 fails, Engine 2 works, Engine 3 fails = [image: image246.png]




CASE THREE: Engine 1 works, Engine 2 fails, Engine 3 fails = [image: image247.png]




CASE FOUR: Engine 1 fails, Engine 2 fails, Engine 3 fails = [image: image248.png]




To determine the probability that any one of these scenarios will occur, sum the four probabilities: 

[image: image249.png]





The correct answer is D. There is a 7/24 chance that the plane will crash in any given flight.

02/10/03
Question
Nina and Teri are playing a dice game. Each girl rolls a pair of 12-sided dice, numbered with the integers from -6 through 5, and receives a score that is equal to the negative of the sum of the two die. (E.g., If Nina rolls a 3 and a 1, her sum is 4, and her score is -4.) If the player who gets the highest score wins, who won the game? 

(1) The value of the first die Nina rolls is greater than the sum of both Teri's rolls.

(2) The value of the second die Nina rolls is greater than the sum of both Teri's rolls.

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

Answer
Begin by rephrasing, or simplifying, the original question. Since the rules of the game involve the negative of the sum of two dice, one way of restating this problem is that whoever gets the higher sum LOSES the game. Thinking about the sum of the two dice is easier than thinking about the negative of the sum of the two dice. Thus, let's rephrase the question as: Who lost the game? (Knowing this will obviously allow us to answer the original question, who won the game.) 

Statement (1) gives us information about the first of Nina's dice, but it does not tell us anything about the second. Consider the following two possibilities:

	 
	Nina's First Roll
	Nina's Second Roll
	Teri's Sum
	Higher Sum = Loser

	CASE ONE
	3
	5
	–1
	Nina

	CASE TWO
	3
	–5
	–1
	Teri


Notice that in both cases, Nina's first roll is greater than Teri's Sum. However, in Case One Nina loses, but in Case Two Teri loses. Thus, this information is not sufficient to answer the question.

Statement (2) gives us information about the second of Nina's dice, but it does not tell us anything about the first. Using the same logic as for the previous statement, this is not sufficient on its own to answer the question.

Combining the information contained in both statements, one may be tempted to conclude that Nina's sum must be higher than Teri's sum. However, one must test scenarios involving both positive and negative rolls. Consider the following two possibilities.

	 
	Nina's First Roll
	Nina's Second Roll
	Teri's Sum
	Higher Sum = Loser

	CASE ONE
	3
	4
	–5
	Nina

	CASE TWO
	–3
	–4
	–5
	Teri


Notice that in both cases, Nina's first roll is greater than Teri's Sum and Nina's second roll is greater than Teri's sum. However, in Case One Nina loses, but in Case Two Teri loses. Thus, this information is not sufficient to answer the question.

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

02/03/03
Question
If  [image: image250.png]


, and a and b are both non-zero integers, which of the following could be the value of b?

I. 2
II. 3
III. 4


(A) I only
(B) II only
(C) I and II only
(D) I and III only
(E) I, II, and III 

Answer
First, simplify the numerator by letting x = ab. Then the numerator can be simplified as follows:

[image: image251.png]



Substituting ab back in for x, the original equation now looks like this:

[image: image252.png]



In order for the fraction to have a value of 0, the numerator must have a value of 0.

Thus, ab can be equal to 0, -6, or 3. However, since we are told that a and b are both nonzero integers, ab cannot be 0 and it must be equal to -6 or 3. Therefore, a and b must be integer factors of -6 or 3. Thus it would appear that: 

b can be equal to 2, if a = -3
b can be equal to 3, if a = -2
b can be equal to 3, if a = 1

However, a cannot be equal to -2 or 1, since this would make the denominator equal to 0 and leave the fraction undefined. This leaves one option: a = -3 and b = 2. The correct answer is A (I only): the variable b can be equal to 2, not 3 or 4.

01/27/03
Question
If [image: image253.png]


 yields an integer greater than 0, is n divisible by 30? 

(1) n2 is divisible by 20

(2) n3 is divisible by 12

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

Answer
The question stem states that [image: image254.png]


yields an integer greater than 0, which can be simplified to state that n is an integer. The question can be rephrased as follows: Does the integer n have 2, 3, and 5 as prime factors? 

Statement (1) tells us that n2 divisible by 20. Thus, n2 has 2, 2, and 5 as its prime factors. What does this tell us about n? Since we know that n is an integer, n2 must be a perfect square. The prime factors of any perfect square come in pairs. 

For example, the perfect square 36 can be broken down into 2 x 2 x 3 x 3, or a pair of 2's and a pair of 3's. Taking one prime from each pair, yields 2 x 3, or 6, the integer root of the perfect square 36. 

Since we are told in Statement (1) that n2 has 2, 2, and 5 as its prime factors we can assume that n2 actually has a pair of 2's and a pair of 5's as well (remember, all perfect squares can be broken into pairs of primes). Thus, taking one prime from each pair, we know that n must be divisible by 2 and 5. However, this is not sufficient to answer the question, since we do not know whether or not n is divisible by 3. 

Statement (2) tells us that n3 is divisible by 12. Thus n3 must have 2, 2, and 3 as its prime factors. We also know that, since n is an integer, n3 is a perfect cube. Using the same logic as in the previous statement, n3 must be divisible by a triplet of 2's and a triplet of 3's. Taking one prime from each triplet, we know that n must be divisible by 2 and 3. However, this is not sufficient to answer the question since we do not know whether or not n is divisible by 5.

Taking both statements together, we know that n is divisible by 2, 3, and 5. Therefore n is divisible by 30. 

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

01/20/03
Question
For a three-digit number xyz, where x, y, and z are the digits of the number, [image: image255.png]


. If [image: image256.png]


, what is the value of [image: image257.png]


? 

(A) 1
(B) 2
(C) 3
(D) 9
(E) 27


Answer
From the problem statement, we know that [image: image258.png]


.
We also know that the digits b, c, e, and f are integers from 0 to 9 and that the digits a and d are integers from 1 to 9 (they cannot be 0 since they are in the hundreds place). 

For the statement above to be true, [image: image259.png]


 must equal [image: image260.png]


, and [image: image261.png]


.
Therefore, [image: image262.png]


. 

Since the only difference between abc and def  is in the units digits, the difference between these three-digit numbers is equal to [image: image263.png]


, or 1.

The correct answer is A.

01/13/03
Question
[image: image264.png]



What is the area of the trapezoid pictured above? 

(1) [image: image265.png]




(2) The perimeter of trapezoid ABCD = 36.

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

Answer
The area of a trapezoid is equal to the average of the bases multiplied by the height. In this problem, you are given the top base (AB = 6), but not the bottom base (CD) or the height. (Note: 8 is NOT the height!) In order to find the area, you will need a way to figure out this missing data. 

Drop 2 perpendicular lines from points A and B to the horizontal base CD, and label the points at which the lines meet the base E and F, as shown.

[image: image266.png]




EF = AB = 6 cm. The congruent symbols in the drawing tell you that Angle A and Angle B are congruent, and that Angle C and Angle D are congruent. This tells you that AC = BD and CE = FD. 

Statement (1) tells us that Angle A = 120. Therefore, since the sum of all 4 angles must yield 360 (which is the total number of degrees in any four-sided polygon), we know that Angle B = 120, Angle C = 60, and Angle D = 60. This means that triangle ACE and triangle BDF are both 30-60-90 triangles. The relationship among the sides of a 30-60-90 triangle is in the ratio of [image: image267.png]


, where x is the shortest side. For triangle ACE, since the longest side AC = 8 , CE = 4 and AE = [image: image268.png]


. The same measurements hold for triangle BFD. Thus we have the length of the bottom base (4 + 6 + 4) and the height and we can calculate the area of the trapezoid.

[image: image269.png]




Statement (2) tells us that the perimeter of trapezoid ABCD is 36. We already know that the lengths of sides AB (6), AC (8), and BD (8) sum to 22. We can deduce that CD = 14. Further, since EF = 6, we can determine that CE = FD = 4. From this information, we can work with either Triangle ACE or Triangle BDF, and use the Pythagorean theorem to figure out the height of the trapezoid. Now, knowing the lengths of both bases, and the height, we can calculate the area of the trapezoid.

The correct answer is D: EACH statement ALONE is sufficient.

01/06/03
Question
Given that a, b, c, and, d are non-negative integers, is the fraction [image: image270.png]


 
a terminating decimal?


(1) [image: image271.png]




(2) [image: image272.png]



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

Answer
A fraction will always yield a terminating decimal as long as the denominator has only 2 and 5 as its prime factors. In this case, since we know that a, b, c, and d are integers greater than or equal to 0, the denominator potentially has 2, 3, and 5 as its prime factors. The only "problematic" factor is 3. Therefore this complex looking question can actually be rephrased as follows: 

Is b = 0 ?

If b = 0, then the decimal terminates, since [image: image273.png]


, which would leave 2 and 5 as the only prime factors in the denominator. If [image: image274.png]


, then the denominator has 3 as a prime factor which means that the fraction may or may not terminate (depending on the value of the numerator).

Statement (1) does not provide any information about b so it is not sufficient to answer the question.

Statement (2) provides an equation that can be factored and simplified as follows:

[image: image275.png]



Since b = 0, the denominator of the fraction contains only 2's and 5's in its prime factorization and therefore it IS a terminating decimal. 

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

06/30/03
Question
How many different combinations of outcomes can you make by rolling three standard (6-sided) dice if the order of the dice does not matter? 

(A) 24
(B) 30
(C) 56
(D) 120
(E) 216

Answer
The three-dice combinations fall into 3 categories of outcomes: 

1) All three dice have the same number
2) Two of the dice have the same number with the third having a different number than the pair
3) All three dice have different numbers

By calculating the number of combinations in each category, we can determine the total number of different possible outcomes by summing the number of possible outcomes in each category.

First, let’s calculate how many combinations can be made if all 3 dice have the same number. Since there are only 6 numbers, there are only 6 ways for all three dice to have the same number (i.e., all 1’s, or all 2’s, etc.).

Second, we can determine how many combinations can occur if only 2 of the dice have the same number. There are 6 different ways that 2 dice can be paired (i.e., two 1’s, or two 2’s or two 3’s, etc.). For each given pair of 2 dice, the third die can be one of the five other numbers. (For example if two of the dice are 1’s, then the third die must have one of the 5 other numbers: 2, 3, 4, 5, or 6.) Therefore there are 6 x 5 = 30 combinations of outcomes that involve 2 dice with the same number.

Third, determine how many combinations can occur if all three dice have different numbers. Think of choosing three of the 6 items (each of the numbers) to fill three "slots." For the first slot, we can choose from 6 possible items. For the second slot, we can choose from the 5 remaining items. For the third slot, we can choose from the 4 remaining items. Hence, there are 6 x 5 x 4 = 120 ways to fill the three slots. However, we do not care about the order of the items, so permutations like {1,2,5}, {5, 2, 1}, {2, 5, 1}, {2, 1, 5}, {5, 1, 2}, and {1, 5, 2} are all considered to be the same result. There are 3! = 6 ways that each group of three numbers can be ordered, so we must divide 120 by 6 in order to obtain the number of combinations where order does not matter (every 1 combination has 6 equivalent permutations). Thus there are [image: image276.png]


combinations where all three dice have different numbers.

The total number of combinations is the sum of those in each category or 6 + 30 + 20 = 56. The correct answer is C.

06/23/03
Question
Which of the following sets includes ALL of the solutions of x that will satisfy the equation: [image: image277.png][x-2|-|x-3|=|x-5|



?
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Answer
One way to solve equations with absolute values is to solve for x over a series of intervals. In each interval of x, the sign of the expressions within each pair of absolute value indicators does not change. 

In the equation [image: image279.png][x-2|-|x-3|=|x-5|



, there are 4 intervals of interest:

x < 2: In this interval, the value inside each of the three absolute value expressions is negative.

2 < x < 3: In this interval, the value inside the first absolute value expression is positive, while the value inside the other two absolute value expressions is negative.

3 < x < 5: In this interval, the value inside the first two absolute value expressions is positive, while the value inside the last absolute value expression is negative.

5 < x: In this interval, the value inside each of the three absolute value expressions is positive.

Use each interval for x to rewrite the equation so that it can be evaluated without absolute value signs. 

For the first interval, x < 2, we can solve the equation by rewriting each of the expressions inside the absolute value signs as negative (and thereby remove the absolute value signs):

[image: image280.png]X+2-(-x+3)
X+24x-3





Notice that the solution x = 6 is NOT a valid solution since it lies outside the interval x < 2. (Remember, we are solving the equation for x SUCH THAT x is within the interval of interest).

For the second interval 2 < x < 3, we can solve the equation by rewriting the expression inside the first absolute value sign as positive and by rewriting the expressions inside the other absolute values signs as negative:

[image: image281.png]X=2-(-Xx+3)=-x+5
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Notice, again, that the solution [image: image282.png]


 is NOT a valid solution since it lies outside the interval 2 < x < 3. 

For the third interval 3 < x < 5, we can solve the equation by rewriting the expressions inside the first two absolute value signs as positive and by rewriting the expression inside the last absolute value sign as negative:

[image: image283.png]



The solution x = 4 is a valid solution since it lies within the interval 3 < x < 5.

Finally, for the fourth interval 5 < x, we can solve the equation by rewriting each of the expressions inside the absolute value signs as positive:

[image: image284.png]



The solution x = 6 is a valid solution since it lies within the interval 5 < x.

We conclude that the only two solutions of the original equation are x = 4 and x = 6. Only answer choice C contains all of the solutions, both 4 and 6, as part of its set. Therefore, C is the correct answer.

06/16/03
Question
In the game of Funball, each batter can either hit a home run, hit a single, or strikeout, and the likelihood of each outcome is completely determined by the opposing pitcher. A Funball batter scores a point for their team by advancing sequentially through each of four "bases", according to the following rules: 

Home run: The batter and any players already on a base advance through all four bases.
Single: The batter advances to first base, and any players already on a base advance one base each.
Strikeout: No one advances any bases, and the batter loses his/her turn. 

If the batting team has a runner on first base, which pitcher (Roger or Greg) is more likely to allow a point before recording a strikeout?

(1) Greg is twice as likely as Roger to allow a single, and four times as likely as Roger to record a strikeout.

(2) Greg is twice as likely as Roger to allow a single, and one fourth as likely as Roger to allow a home run.

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

Answer
If Roger pitches, let [image: image285.png]


 be the probability of a home run, [image: image286.png]


 be the probability of a single, and [image: image287.png]


 be the probability of a strikeout (all batters face these same probabilities, since the problem states that these probabilities are completely determined by the pitcher). 

If Greg pitches, let [image: image288.png]


 be the probability of a home run, [image: image289.png]


 be the probability of a single, and [image: image290.png]


 be the probability of a strikeout.

The following are the only three event sequences in which no points will score before a strikeout occurs:

1. The current batter strikes out. (K)
2. The current batter hits a single, and the next batter strikes out. (SK)
3. The current batter hits a single, the next batter hits a single, and the following batter strikes out. (SSK)

(Note that if three consecutive batters hit singles, or if any batter hits a home run, then the batting team will score at least one point.)

If Roger pitches, the probability of any one of the three sequences mentioned above occurring is:

[image: image291.png]R =Kg + SgKg + SpSrKr




If Greg pitches, the probability of any one of the three sequences occurring is:

[image: image292.png]G =Kg +SgKg + SgSeKo




We need to be able to determine whether R or G is greater in order to solve the problem. 

Statement (1) gives us the following:

[image: image293.png]28g and Kg = 4Kg



      (Note: We also know that [image: image294.png]


, [image: image295.png]


, [image: image296.png]


, and [image: image297.png]


 cannot be equal to 0).

We can substitute these equations in the probability expressions for G:

[image: image298.png]R =Kg + SgKg + SpSrKr




[image: image299.png]G =Kg + SoKg + SaSaKo = 4Kg +(2Sg J(4KR) + (2SR }(2Sg J(4KRg !
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Since all of the unknowns are positive values, we can see from these equations that G will always be greater than R. This means that Greg is more likely than Roger to record a strikeout before allowing a point (which, in turn, means that Rorger is more likely than Greg to allow a point before recording a strikeout.) Therefore statement (1) is sufficient to solve the problem. 

Statement (2) gives us the following:

[image: image300.png]


 and [image: image301.png]


 (Note: We also know that that [image: image302.png]


, [image: image303.png]


, [image: image304.png]


, and [image: image305.png]


 cannot be equal to 0).

Note that the probabilities G and R are expressed in terms of that [image: image306.png]


, [image: image307.png]


, [image: image308.png]


, and [image: image309.png]


. Whereas statement (1) tells us that and [image: image310.png]


 and [image: image311.png]Ko > Kg



 (and therefore that G > R, solving the problem), statement (2) lacks any information about the size of [image: image312.png]


 relative to [image: image313.png]


. (Information about the size of [image: image314.png]


 relative to [image: image315.png]


 does not help us at all since neither of these variables are part of the probability expressions for G and R.)

As such, the information in statement (2) is insufficient to solve the problem.

Therefore, the correct answer to this problem is A: Statement (1) ALONE is sufficient, but statement (2) alone is not sufficient.

06/09/03
Question
Given a series of n consecutive positive integers, where n > 1, is the average value of this series an integer divisible by 3? 

(1) n is odd 

(2) The sum of the first number of the series and [image: image316.png]


 is an integer divisible by 3

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


Answer
In order for the average of a consecutive series of n numbers to be an integer, n must be odd. (If n is even, the average of the series will be the average of the two middle numbers in the series, which will always be an odd multiple of 1/2.) 

Statement (1) tells us that n is odd so we know that the average value of the series is an integer. However, we have no way of knowing whether this average is divisible by 3.

Statement (2) tells us that the first number of the series plus  is an integer divisible by 3. 

Since some integer plus [image: image317.png]


 yields another integer, we know that [image: image318.png]


 must itself be an integer. 

In order for [image: image319.png]


 to be an integer, n must be odd. (Test this with real numbers for n to see why.)

Given that n is odd, let's examine some sample series:

If k is the first number in a series where n = 5, the series is { k, k + 1, k + 2, k + 3, k + 4 }. Note that [image: image320.png]


. Thus, the first term in the series + [image: image321.png]


 = k + 2. Notice that k + 2 is the middle term of the series.

Now let’s try n = 7. The series is now {k, k + 1, k + 2, k + 3, k + 4, k + 5, k + 6}. Note again that [image: image322.png]


. Thus, the first term in the series + [image: image323.png]


 = k + 3. Notice (again) that k + 3 is the middle term of the series. 

This can be generalized for any odd number n. That is, if there are an odd number n terms in a consecutive series of positive integers with first term k then [image: image324.png]


 = the middle term of the series.

Recall that the middle term of a consecutive series of integers with an odd number of terms is also the average of that series (there are an equal number of terms equidistant from the middle term from both above and below in such a series, thereby canceling each other out). Hence, statement (2) is equivalent to saying that the middle term is an integer divisible by 3. Since the middle term in such a series IS the average value of the series, the average of the series is an integer divisible by 3. 

Thus statement (2) alone is sufficient to answer the question and B is the correct answer choice.

06/02/03
Question
Ms. Barton has four children. You are told correctly that she has at least two girls but you are not told which two of her four children are those girls. What is the probability that she also has two boys? (Assume that the probability of having a boy is the same as the probability of having a girl.) 

(A) 1/4
(B) 3/8
(C) 5/11
(D) 1/2
(E) 6/11

Answer
Since each of the 4 children can be either a boy or a girl, there are [image: image325.png]24242x2=2




 possible ways that the children might be born, as listed below: 

BBBB (all boys)
BBBG, BBGB, BGBB, GBBB, (3 boys, 1 girl)
BBGG, BGGB, BGBG, GGBB, GBBG, GBGB (2 boys, 2 girls)
GGGB, GGBG, GBGG, BGGG (3 girls, 1 boy)
GGGG (all girls)

Since we are told that there are at least 2 girls, we can eliminate 5 possibilities--the one possibility in which all of the children are boys (the first row) and the four possibilities in which only one of the children is a girl (the second row).

That leaves 11 possibilities (the third, fourth, and fifth row) of which only 6 are comprised of two boys and two girls (the third row). Thus, the probability that Ms. Barton also has 2 boys is 6/11 and the correct answer is E.

05/26/03
Question
x and y are positive integers. [image: image326.png]If 5% -5" = (2")(5"")




, what is the value of xy? 

(A) 48
(B) 36
(C) 24
(D) 18
(E) 12

Answer
We are given an equation with two variables and asked to find the product of the variables. At first glance, it may look impossible to solve this equation for x and y, since we have two variables and only one equation. On top of that, the variables appear only as exponents. And, to pile it on, each answer choice has so many factors that it would be totally impractical to start by plugging in numbers. However, using a combination of algebra and logic, we can figure out the values of x and y and then find their product. 

First, let's rewrite the given equation so that all the variables are moved to one side:

[image: image327.png]divide both sides by (5™')
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Now, some logic is necessary to finish up. 

We know that that both terms, [image: image328.png]2!



 and [image: image329.png]S
=



, are positive. 
Since [image: image330.png]


 must equal 5, we also know that [image: image331.png]2!



 and [image: image332.png]S
=



 must each be less than 5.

We can now list all the possibilities, by testing small integer values for y. We only have to test a few values because we know that [image: image333.png]2!



 must be less than 5, which means that y can only be 1, 2 or 3. (If y is 4, then [image: image334.png]2!



 would be 8, which is greater than 5.)


If y = 1, then [image: image335.png]


, which means that [image: image336.png]S
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must equal 4 (remember, the sum of the two terms must be equal to 5). However, since x and y are positive integers, there is no way to make [image: image337.png]S
=



 equal to 4.

If y = 2, then [image: image338.png]


, which means that [image: image339.png]S
=



must equal 3. However, since x and y are positive integers, there is no way to make [image: image340.png]S
=



equal to 3.

If y = 3, then [image: image341.png]


, which means that [image: image342.png]S
=



must equal 1. This is possible. Using y = 3, we can solve for x as follows:

[image: image343.png]




The only possible solution is y = 3 and x = 4. Therefore, xy = (4)(3) = 12. The correct answer is E.

05/19/03
Question
[image: image344.png]



ABCD is a square inscribed in a circle and arc ADC has a length of [image: image345.png]


. If a dart is thrown and lands somewhere in the circle, what is the probability that it will not fall within the inscribed square? (Assume that the point in the circle where the dart lands is completely random.)
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Answer
The probability of the dart landing outside the square can be expressed as follows:
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To find the area of the circle, we need to first determine the radius. Since arc ADC has a length of [image: image348.png]


, we know that the circumference of the circle must be double this length or [image: image349.png]


. Using the formula for circumference, we can solve for the radius:

[image: image350.png]



Therefore, the area of the circle [image: image351.png]


.

To find the area of the square, we can use the fact that the diagonal of the square is equal to twice the radius of the circle. Thus, the diagonal of the square is [image: image352.png]


. Since the diagonal of the square represents the hypotenuse of a 45-45-90 triangle, we use the side ratios of this special triangle [image: image353.png](1:1:42)



 to determine that each side of the square measures [image: image354.png]


. Thus, the area of the square [image: image355.png]


.

Now we can calculate the total probability that the dart will land inside the circle but outside the square:

[image: image356.png]area of circle - area of square _ (X}~ 2x
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Interestingly, the probability does not depend on x at all, meaning that this probability holds true for any square inscribed in a circle (regardless of size).

The correct answer is D.

05/12/03
Question
What is the three-digit number abc, given that a, b, and c are the positive single digits that make up the number? 

(1) a = 1.5b and b = 1.5c

(2) a = 1.5x + b and b = x + c, where x represents a positive single digit 


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

Answer
The question states that a, b, and c are each positive single digits. Statement (1) says that a = 1.5b and b = 1.5c. This means that a = 1.5(1.5c) = 2.25c. Nine is the only positive single digit that is a multiple of 2.25. Therefore a = 9, b = 6, and c = 4. Statement (1) is sufficient to determine that abc is 964. 

Statement (2) says that a = 1.5x + b and b = x + c, where x represents a positive single digit. There are several three digit numbers for which these equations would hold true:

631: If x = 2 and c = 1, then b = 2 + 1 = 3 and a = 1.5(2) + 3 = 6. 
Thus abc could be 631.

742 : If x = 2 and c = 2, then b = 2 + 2 = 4 and a = 1.5(2) + 4 = 7. 
Thus abc could be 742.

853 : If x = 2 and c = 3, then b = 2 + 3 = 5 and a = 1.5(2) + 5 = 8. 
Thus abc could be 853.

964: If x = 2 and c = 4, then b = 2 + 4 = 6 and a = 1.5(2) + 6 = 9. 
Thus abc could be 964.

Therefore, Statement (2) is not sufficient to answer the question.

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

 05/05/03
Question
Mike recently won a contest in which he will have the opportunity to shoot free throws in order to win $10,000. In order to win the money Mike can either shoot 1 free throw and make it, or shoot 3 free throws and make at least 2 of them. Mike occasionally makes shots and occasionally misses shots. He knows that his probability of making a single free throw is p, and that this probability doesn't change. Would Mike have a better chance of winning if he chose to attempt 3 free throws? 

(1) p < 0.7

(2) p > 0.6

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


Answer
The question require us to determine whether Mike's odds of winning are better if he attempts 3 shots instead of 1. For that to be true, his odds of making 2 out of 3 must be better than his odds of making 1 out of 1. 

There are two ways for Mike to at least 2 shots: Either he hits 2 and misses 1, or he hits all 3:

	Odds of hitting 2 and missing 1
 [image: image357.png]pxpx(1-p)




	# of ways to hit 2 and miss 1
3 (HHM, HMH, MHH)
	Total 
Probability
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	Odds of hitting all 3
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	# of ways to hit all 3
1 (HHH)
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	Mike's probability of 
hitting at least 2 out of 3 free throws = 
	[image: image361.png]





Now, we can rephrase the question as the following inequality: 

[image: image362.png]Is 30—+ p° > p?



(Are Mike's odds of hitting at least 2 of 3 greater than his odds of hitting 1 of 1?)

This can be simplified as follows:
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In order for this inequality to be true, p must be greater than .5 but less than 1 (since this is the only way to ensure that the left side of the equation is negative). But we already know that p is less than 1 (since Mike occasionally misses some shots). Therefore, we need to know whether p is greater than .5. If it is, then the inequality will be true, which means that Mike will have a better chance of winning if he takes 3 shots.

Statement 1 tells us that p < .7. This does not help us to determine whether p > .5, so statement 1 is not sufficient.

Statement 2 tells us that p > .6. This means that p must be greater than .5. This is sufficient to answer the question.

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

04/28/03
Question
Stephanie, Regine, and Brian ran a 20 mile race. Stephanie and Regine's combined times exceeded Brian's time by exactly 2 hours. If nobody ran faster than 8 miles per hour, who could have won the race? 

I. Stephanie             II. Regine             III. Brian 

(A) I only
(B) II only
(C) III only
(D) I or II only
(E) I, II, or III


Answer
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: 

[image: image364.png]



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:

[image: image365.png]5<%(S+R+5)




This inequality can be simplified as follows:

[image: image366.png]B<l(s+R+8)
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Using the fact that [image: image367.png]


, the inequality can be simplified even further:

[image: image368.png]2B<5+R
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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.

04/21/03
Question
[image: image369.png]




The height of isosceles trapezoid ABDC is 12 units. The length of diagonal AD is 15 units. What is the area of trapezoid ABDC?

(A) 72
(B) 90
(C) 96
(D) 108
(E) 180 

 

Answer
[image: image370.png]




By sketching a drawing of trapezoid ABDC with the height and diagonal drawn in, we can use the Pythagorean theorem to see the ED = 9. We also know that ABDC is an isosceles trapezoid, meaning that AC = BD; from this we can deduce that CE = FD, a value we will call x. The area of a trapezoid is equal to the average of the two bases multiplied by the height.

The bottom base, CD, is the same as CE + ED, or x + 9. The top base, AB, is the same as ED – FD, or 9 – x.

Thus the average of the two bases is [image: image371.png]


. 

Multiplying this average by the height yields the area of the trapezoid: [image: image372.png]


.

The correct answer is D.

04/14/03
Question
Chandra and Ken are waiting in line for concert tickets. If each person takes up 2 feet of space in the line, how long is the line?

1) There are three people in front of Chandra and three people behind Ken
2) Two people are standing between Chandra and Ken

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


Answer
In order to determine the length of the line, we need to know how many people are standing in it. Thus, rephrase the question as follows: How many people are standing in the line? 

Statement (1) says that there are three people in front of Chandra and three people behind Ken. Consider the following different scenarios:

The line might look like this: (Back) X X X Ken X Chandra X X X (Front) 

OR The line might looks like this: (Back) Chandra X X Ken (Front)

The number of people in the line depends on several factors, including whether Chandra is in front of Ken and how many people are standing between Chandra and Ken. Since there are many different scenarios, statement (1) is not sufficient to answer the question.

Statement (2) says that two people are standing between Chandra and Ken. Here, we don't know how many people are ahead or behind Ken and Chandra. Since there are many different scenarios, statement (2) is not sufficient to answer the question.

Taking both statements together, we still don't know whether Chandra is in front of Ken or vice versa, and therefore we still have two different possibilities:

The line might look like this: (Back) X X X Ken X X Chandra X X X (Front)

OR The line might look like this: (Back) Chandra X X Ken (Front)

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

04/07/03
Question
Triangle A has one side of length x. If [image: image373.png]


, what is the perimeter of Triangle A?

1) Triangle A has sides whose lengths are consecutive integers

2) Triangle A is NOT a right triangle

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


Answer
By simplifying the equation given in the question stem, we can solve for x  as follows: 

[image: image374.png]<)
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Thus, we know that one side of Triangle A has a length of 3.

Statement (1) tells us that Triangle A has sides whose lengths are consecutive integers. Given that one of the sides of Triangle A has a length of 3, this gives us the following possibilities: (1, 2, 3) OR (2, 3, 4) OR (3, 4, 5). However, the first possibility is NOT a real triangle, since it does not meet the following condition, which is true for all triangles: The sum of the lengths of any two sides of a triangle must always be greater than the length of the third side. Since 1 + 2 is not greater than 3, it is impossible for a triangle to have side lengths of 1, 2 and 3. 

Thus, Statement (1) leaves us with two possibilities. Either Triangle A has side lengths 2, 3, 4 and a perimeter of 9 OR Triangle A has side lengths 3, 4, 5 and a perimeter of 12. Since there are two possible answers, Statement (1) is not sufficient to answer the question.

Statement (2) tells us that Triangle A is NOT a right triangle. On its own, this is clearly not sufficient to answer the question, since there are many non-right triangles that can be constructed with a side of length 3.

Taking both statements together, we can determine the perimeter of Triangle A. From Statement (1) we know that Triangle A must have side lengths of 2, 3, and 4 OR side lengths of 3, 4, and 5. Statement (2) tells us that Triangle A is not a right triangle; this eliminates the possibility that Triangle A has side lengths of 3, 4, and 5 since any triangle with these side lengths is a right triangle (this is one of the common Pythagorean triples). Thus, the only remaining possibility is that Triangle A has side lengths of 2, 3, and 4, which yields a perimeter of 9.

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

09/29/03
Question
Edwin is planning to drive from Boston to New Orleans. By what percent would his travel time be reduced if Edwin decides to split the driving time equally with his friend George, instead of making the trip alone?

(1) The driving distance from Boston to New Orleans is 1500 miles.

(2) George’s driving speed is 1.5 times Edwin’s driving speed.

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


Answer
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: image375.png]Difference _7,-7;
Ongral T,






Ultimately, we can solve the percentage change equation above by simply determining the value of  [image: image376.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: image377.png]


 
If Edwin and George travel together:     [image: image378.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:

[image: image379.png]



Then, we can isolate the ratio of the times (T2/T1) as follows:

[image: image380.png]Y
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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: 

[image: image382.png]2 - 20%





Statement (2) alone is sufficient to answer the question. The correct answer is B.

09/22/03
Question
Figure ABCD (below) is a square with sides of length x. Arcs AB, AD, BC, and DC are all semicircles. What is the area of the red region, in terms of x?
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Answer
Instead of trying to find the area of the red shaded region directly by somehow measuring the area of the “cloverleaf,” it is easier to find the area of the unshaded portions and subtract that from the area of the square as a whole.

Let’s call the four uncolored portions e,  f,  g, and h, respectively. 
 

[image: image385.png]




To find the combined area of h and f, we need to take the area of the square and subtract the combined area of the semicircles formed by arcs AB and DC.  

To make the problem less abstract, it helps to pick a number for the variable x. Let’s say each side of the square has a length of 8. Therefore, the area of the square is 64.

Since the square has a side of length 8, the diameter of each semicircle is 8, which means that the radius is 4.  So the area of each semicircle is  [image: image386.png]art_ 16r
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 .

If we take the area of the square and subtract the combined area of the two semicircles formed by arcs AB and DC, we get [image: image387.png]64-2(87) = 64 - 167




. This represents the combined area of h and f.  The combined area of e and g is the same as that of h and f, so altogether the four uncolored portions have an area of [image: image388.png]2(64-167) =128-327



. 

If we take the area of the square and subtract out the area of the uncolored regions, we are left with the area of the colored red region:

[image: image389.png]64~ (128 -327) - 64- 128+ 327 - -64+327 — 327 - 64



  

Now we need to plug in 8 for x in each answer choice.  The one that produces the expression [image: image390.png]327 - 64



 is the correct answer.  The only one to do so is choice (B).

(Note: One other way to think about the problem is to recognize that the combined area of the 4 semicircles (AB, AD, BC, BD) minus the area of the square is equal to the area of the red shaded region. Then one can logically proceed from this by picking a value for x in a manner similar to the procedure explained above.)

09/15/03
Question
A certain league has four divisions. The respective divisions had 9, 10, 11, and 12 teams qualify for the playoffs. Each division held its own double-elimination tournament -- where a team is eliminated from the tournament upon losing two games -- in order to determine its champion. The four division champions then played in a single-elimination tournament -- where a team is eliminated upon losing one game -- in order to determine the overall league champion. Assuming that there were no ties and no forfeits, what is the maximum number of games that could have been played in order to determine the overall league champion? 

(A) 79
(B) 83
(C) 85
(D) 87
(E) 88

Answer
There are two different approaches to solving this problem. The first employs a purely algebraic approach, as follows:

Let us assume there are n teams in a double-elimination tournament. In order to crown a champion, n – 1 teams must be eliminated, each losing exactly two games. Thus, the minimum number of games played in order to eliminate all but one of the teams is 2(n – 1). 

At the time when the (n – 1)th team is eliminated, the surviving team (the division champion) either has one loss or no losses, adding at most one more game to the total played. Thus, the maximum number of games that can be played in an n-team double-elimination tournament is 2(n – 1) + 1.  

There were four divisions with 9, 10, 11, and 12 teams each. The maximum number of games that could have been played in order to determine the four division champions was (2(8) + 1) + (2(9) + 1) + (2(10) + 1) + (2(11) + 1) = 17 + 19 + 21 + 23 = 80.

The four division champions then played in a single-elimination tournament. Since each team that was eliminated lost exactly one game, the elimination of three teams required exactly three more games. Thus, the maximum number of games that could have been played in order to crown a league champion was 80 + 3 = 83. The correct answer choice is (B). 

Another way to approach this problem is to use one division as a concrete starting point. Let's think first about the 9-team division. After 9 games, there are 9 losses. Assuming that no team loses twice (thereby maximizing the number of games played), all 9 teams remain in the tournament. After 8 additional games, only 1 team remains and is declared the division winner. Therefore, 9 + 8 = 17 games is the maximum # of games than can be played in this tournament.

We can generalize this information and apply it to the other divisions.

To maximize the # of games in the 10-team division, 10 + 9 = 19 games are played.
To maximize the # of games in the 11-team division, 11 + 10 = 21 games are played.
To maximize the # of games in the 12-team division, 12 + 11 = 23 games are played. 

Thus, the maximum number of games that could have been played in order to determine the four division champions was 17 + 19 + 21 + 23 = 80.

After 3 games in the single elimination tournament, there will be 3 losses, thereby eliminating all but the one championship team. Thus, the maximum number of games that could have been played in order to crown a league champion was 80 + 3 = 83. Once again, we see that the correct answer choice is (B).

09/08/03
Question
A not-so-good clockmaker has four clocks on display in the window. Clock #1 loses 15 minutes every hour. Clock #2 gains 15 minutes every hour relative to Clock #1 (i.e., as Clock #1 moves from 12:00 to 1:00, Clock #2 moves from 12:00 to 1:15). Clock #3 loses 20 minutes every hour relative to Clock #2. Finally, Clock #4 gains 20 minutes every hour relative to Clock #3. If the clockmaker resets all four clocks to the correct time at 12 noon, what time will Clock #4 display after 6 actual hours (when it is actually 6:00 pm that same day)?

(A) 5:00 
(B) 5:34 
(C) 5:42
(D) 6:00 
(E) 6:24

Answer
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. 

09/01/03
Question
 If abc  0, what is the value of [image: image391.png]Fabdac?
b



? 
(1) |a|=1, |b|=2, |c|=3

(2) a + b + c = 0

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

Answer
Statement (1) tells us that a is either 1 or –1, that b is either 2 or –2, and that c is either 3 or –3. Therefore, we cannot find ONE unique value for the expression in the question.

For example, let b = 2, and c = 3. If a = 1, the expression in the question stem evaluates to (1 + 8 + 27) / (1 × 2 × 3) = 36/6 = 6.  However, if a = –1, the expression evaluates to (–1 + 8 + 27) / (–1 × 2 × 3) = 34/(–6) = –17/3. Thus, statement (1) is not sufficient to answer the question. 

Statement (2) tells us that a + b + c = 0. Therefore, c = – (a + b). By substituting this value of c into the expression in the question, we can simplify the numerator of the expression as follows:

[image: image392.png]




From this, we can rewrite the expression in the question as [image: image393.png]


.

Thus, statement (2) alone is sufficient to solve the expression. The correct answer is B.

08/25/03
Question
Laura has a deck of standard playing cards with 13 of the 52 cards designated as a "heart." If Laura shuffles the deck thoroughly and then deals 10 cards off the top of the deck, what is the probability that the 10th card dealt is a heart?

(A) 1/4
(B) 1/5
(C) 5/26
(D) 12/42
(E) 13/42

Answer
Although this may be counter-intuitive at first, the probability that any card in the deck will be a heart before any cards are seen is 13/52 or 1/4.

One way to understand this is to solve the problem analytically for any card by building a probability "tree" and summing the probability of all of its "branches."

For example, let's find the probability that the 2nd card dealt from the deck is a heart. There are two mutually exclusive ways this can happen: (1) both the first and second cards are hearts or (2) only the second card is a heart.

CASE 1: Using the multiplication rule, the probability that the first card is a heart AND the second card is a heart is equal to the probability of picking a heart on the first card (or 13/52, which is the number of hearts in a full deck divided by the number of cards) times the probability of picking a heart on the second card (or 12/51, which is the number of hearts remaining in the deck divided by the number of cards remaining in the deck).
 
13/52 x 12/51 = 12/204

CASE 2: Similarly, the probability that the first card is a non-heart AND the second card is a heart is equal to the probability that the first card is NOT a heart (or 39/52) times the probability of subsequently picking a heart on the 2nd card (or 13/51).

39/52 x 13/51 = 39/204

Since these two cases are mutually exclusive, we can add them together to get the total probability of getting a heart as the second card: 12/204 + 39/204 = 51/204 = 1/4.

We can do a similar analysis for any card in the deck, and, although the probability tree gets more complicated as the card number gets higher, the total probability that the nth card dealt will be a heart will always end up simplifying to 1/4.

The correct answer is A.

08/18/03
Question
	The combined area of the two red squares (to the right) is equal to 1000 square units. A side of the larger red square is 8 units longer than a side of the smaller red square. What is the combined area of the two white rectangles in square units?

(A) 928
(B) 936
(C) 948
(D) 968
(E) 972
	  [image: image394.png]


    


Answer
Assume the larger red square has a side of length x + 4 units and the smaller red square has a side of length x - 4 units. This satisfies the condition that the side length of the larger square is 8 more than that of the smaller square.

Therefore, the area of the larger square is (x + 4)2 or x2 + 8x + 16. Likewise, the area of the smaller square is (x - 4)2 or x2 _ 8x + 16. Set up the following equation to represent the combined area:

(x2 + 8x +16) + (x2 _ 8x +16) = 1000
2x2 + 32 = 1000
2x2 = 968

It is possible, but not necessary, to solve for the variable x here.

The two white rectangles, which are congruent to each other, are each x + 4 units long and x - 4 units high. Therefore, the area of either rectangle is (x + 4)(x - 4), or x2 - 16. Their combined area is 2(x2 - 16), or 2x2 _ 32.

Since we know that 2x2 = 968, the combined area of the two white rectangles is 968 - 32, or 936 square units. The correct answer is B.

08/11/03
Question
The sum of the squares of the first 15 positive integers (12 + 22 + 32 + . . . + 152) is equal to 1240.  What is the sum of the squares of the second 15 positive integers (162 + 172 + 182 + . . . + 302) ?

(A) 2480
(B) 3490
(C) 6785
(D) 8215 
(E) 9255 


Answer
The key to solving this problem is to represent the sum of the squares of the second 15 integers as follows: (15 + 1)2 + (15 + 2)2 + (15 + 3)2 + . . . + (15 + 15)2.  

Recall the popular quadratic form, (a + b)2 = a2 + 2ab + b2. Construct a table that uses this expansion to calculate each component of each term in the series as follows: 


	(a + b)2
	a2
	2ab
	b2

	(15 + 1)2
	225
	2(15)1 =30
	12

	(15 + 2)2
	225
	2(15)2 =60
	22

	(15 + 3)2
	225
	2(15)3 =90
	32

	.
.
.
	.
.
.
	 . 
 .
 .
	.
.
.

	(15 + 15)2
	225
	2(15)15 =450
	152

	TOTALS =
	15(225)=3375
	(30+450)/2 × 15 = 3600
	1240



In order to calculate the desired sum, we can find the sum of each of the last 3 columns and then add these three subtotals together. Note that since each column follows a simple pattern, we do not have to fill in the whole table, but instead only need to calculate a few terms in order to determine the sums. 

The column labeled a2 simply repeats 225 fifteen times; therefore, its sum is 15(225) = 3375. 

The column labeled 2ab is an equally spaced series of positive numbers. Recall that the average of such a series is equal to the average of its highest and lowest values; thus, the average term in this series is (30 + 450) / 2 = 240. Since the sum of n numbers in an equally spaced series is simply n times the average of the series, the sum of this series is 15(240) = 3600. 

The last column labeled b2 is the sum of the squares of the first 15 integers. This was given to us in the problem as 1240. 

Finally, we sum the 3 column totals together to find the sum of the squares of the second 15 integers: 3375 + 3600 + 1240 = 8215. The correct answer choice is (D). 

08/04/03
Question
You have a bag of 9 letters: 3 Xs, 3 Ys, and 3 Zs. You are given a box divided into 3 rows and 3 columns for a total of 9 areas. How many different ways can you place one letter into each area such that there are no rows or columns with 2 or more of the same letter? (Note: One such way is shown below.)

	(A)    5
(B)    6
(C)    9
(D)   12
(E)    18
	X

Y

Z

Y

Z

X 

Z

X

Y








 

Answer
The simplest way to solve this problem is to analyze one row at a time, and one square at a time in each row if necessary. 

Let’s begin with the top row. First, let’s place a letter in left box; we have a choice of 3 different letters for this box: X, Y, or Z.  Next, we place a letter in the top center box. Now we have only 2 options so as not to match the letter we placed in the left box. Finally, we only have 1 letter to choose for the right box so as not to match either of the letters in the first two boxes. Thus, we have 3 x 2 x 1 or 6 ways to fill in the top row without duplicating a letter across it. 

Now let’s analyze the middle row by assuming that we already have a particular arrangement of the top row, say the one given in the example above (XYZ). 

	X
	Y
	Z
	Given Arrangement of Top Row

	Middle Row LEFT Options
	Middle Row CENTER Options
	Middle Row RIGHT Options
	 

	Y
	X
	Z
	Not Allowed: Z is in Right column twice

	 
	Z
	X
	Permissible

	Z
	X
	Y
	Permissible

	 
	Y
	X
	Not Allowed: Y is in Center column twice  




Now let’s analyze the bottom row by assuming that we already have a particular arrangement of the top and middle rows. Again, let’s use top and middle row arrangements given in the example above.

	X
	Y
	Z
	Given Arrangement of Top Row

	Y
	Z
	X
	Give Arrangment of Middle Row

	Bottom Row LEFT OPtions
	Bottom Row CENTER Options
	Bottom Row RIGHT Options
	 

	Z
	X
	Y
	Only this option is permissible.




We can see that given fixed top and middle rows, there is only 1 possible bottom row that will work. (In other words, the 3rd row is completely determined by the arrangement of the 1st and 2nd rows).

By combining the information about each row, we calculate the solution as follows:

6 possible top rows × 2 possible middle rows × 1 possible bottom row = 12 possible grids.
 
The correct answer is D.

07/28/03
Question
How many terminating zeroes does 200! have?

(A) 40
(B) 48
(C) 49
(D) 55
(E) 64

Answer
To determine how many terminating zeroes a number has, we need to determine how many times the number can be divided evenly by 10. (For example, the number 404000 can be divided evenly by 10 three times, as follows:
 
[image: image395.png]404000+ 10=40400 — 40400






We can see that the number has three terminating zeroes because it is divisible by 10 three times.) Thus, to arrive at an answer, we need to count the factors of 10 in 200! 
Recall that [image: image396.png]2001=200x199x198 197 . .. x4x3x2x1



.

Each factor of 10 consists of one prime factor of 2 and one prime factor of 5. Let’s start by counting the factors of 5 in 200!. Starting from 1, we get factors of 5 at 5, 10, 15, . . . , 190, 195, and 200, or every 5th number from 1 to 200. Thus, there are 200/5 or 40 numbers divisible by five from 1 to 200. Therefore, there are at least 40 factors of 5 in 200!. 

We cannot stop counting here, because some of those multiples of 5 contribute more than just one factor of 5. Specifically, any multiple of [image: image397.png]


(or 25) and any multiple of [image: image398.png]


 (or 125) contribute additional factors of 5. There are 8 multiples of 25 (namely, 25, 50, 75, 100, 125, 150, 175, 200). Each of these 8 numbers contributes one additional factor of 5 (in addition to the one we already counted) so we now have counted 40 + 8, or 48 factors of 5. Finally, 125 contributes a third additional factor of 5, so we now have 48 + 1 or 49 total factors of 5 in 200!.

Let us now examine the factors of 2 in 200!. Since every even number contributes at least one factor of 2, there are at least 100 factors of 2 in 200! (2, 4, 6, 8 . . .etc). Since we are only interested in the factors of 10 — a factor of 2 paired with a factor of 5 — and there are more factors of 2 than there are of 5, the number of factors of 10 is constrained by the number of factors of 5. Since there are only 49 factors of 5, each with an available factor of 2 to pair with, there are exactly 49 factors of 10 in 200!.

It follows that 200! has 49 terminating zeroes and the correct answer is C.

07/21/03
Question
At exactly what time past 7:00 will the minute and hour hands of an accurate working clock be precisely perpendicular to each other for the first time?

[image: image399.png](8) 2032 minutes past 7:00
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Answer
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: image400]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:

[image: image401.png](2101%)()—(6)():90

(420 x)- (12x
i





The exact time that the hour and minutes hands are perpendicular is 21 9/11 minutes past 7:00 and the correct answer is (D).

07/14/03
Question
Is x the square of an integer?

(1) [image: image402.png]x=12k+6



, where k is a positive integer

(2) [image: image403.png]


, where q is a positive integer

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

Answer
The question asks whether x is the square of an integer (otherwise known as a perfect square). This is a yes/no question. If the statements allow us to say “definitely yes” or “definitely no” to the question, we have sufficiency. 

Statement (1) tells us that [image: image404.png]x=12k+6



, where k is a positive integer. The GMAT does not expect you to try out all perfect squares to see whether any fit the equation. Instead, look for a shorter way to analyze the statement. 

Since x is the sum of two even numbers, we know that x is even. In order for x to be both even AND the square of an integer, x would have to be a multiple of 4. This is so because all even numbers can be expressed as 2y, where y is an integer. Squaring 2y yields [image: image405.png]


; therefore all squares of even numbers must be multiples of 4. You can verify this by testing out numbers: pick any even perfect square and you will see that it is a multiple of 4. (Note that all even perfect squares are multiples of 4, but not all multiples of 4 are perfect squares).

However, since statement (1) tells us that [image: image406.png]x=12k+6



, we know that x CANNOT be a multiple of 4. Why? 12k is a multiple of 4, but adding 6 to 12k will bypass the next multiple of 4, while falling 2 short of the one beyond that.

Since x is even but not a multiple of 4, we know that x is definitely NOT the square of an integer. Statement (1) is therefore sufficient to answer the question.

Statement (2) tells us that [image: image407.png]


 where q is a positive integer. The equation itself does not allow us to deduce much about x. The easiest thing to do in this case is try to eliminate the statement by showing that it can go either way. So, for example, if q = 9, then x = 36 and x definitely IS a perfect square. But if q = 1, then x = 12 and x is definitely NOT a perfect square. Thus, statement (2) is not sufficient to answer the question.

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

07/07/03
Question
[image: image408.png]


 and [image: image409.png]


 are each positive integers. When [image: image410.png]


 is divided by 3, the remainder is 1, and when [image: image411.png]


 is divided by 12, the remainder is 4. If [image: image412.png]Y =2X1+ X



, then what must be true about y? 

   I.   y is even
   II.  y is odd
   III. y is divisible by 3

(A) I only
(B) II only
(C) III only
(D) I and III only
(E) II and III only

Answer
The statement “when [image: image413.png]


 is divided by 3, the remainder is 1” can be translated mathematically as follows: There exists an integer n such that [image: image414.png]


.

Similarly, the statement "when [image: image415.png]


 is divided by 12, the remainder is 4" can be translated mathematically as follows: There exists an integer m such that [image: image416.png]


.

Therefore:    [image: image417.png]y=2x+x
=230+ 1)+ (12m+ 4)
=6n+2+12m+ 4
—6(n+2m+1)




The expression (n + 2m + 1) must be an integer (since n and m are both integers). Therefore, y is equal to some integer multiplied by 6. This means that y is divisible by 6. Any number that is divisible by 6 must also be divisible by both 2 and 3. Hence, y must be both even and divisible by 3. Consequently, I and III must be true and the correct answer is D.

12/29/03
Question
Jim went to the bakery to buy donuts for his office mates. He chose a quantity of similar donuts, for which he was charged a total of $15. As the donuts were being boxed, Jim noticed that a few of them were slightly ragged-looking so he complained to the clerk. The clerk immediately apologized and then gave Jim 3 extra donuts for free to make up for the damaged goods. As Jim left the shop, he realized that due to the addition of the 3 free donuts, the effective price of the donuts was reduced by $2 per dozen. How many donuts did Jim receive in the end?

(A) 18
(B) 21
(C) 24
(D) 28
(E) 33

Answer
Use algebra to solve this problem as follows:

Let the x = the number of donuts Jim originally ordered. Since he paid $15 for these donuts, the price per donut for his original order is $15/x. 

When he leaves, Jim receives 3 free donuts changing the price per donut to $15/(x + 3). In addition, we know that the price per dozen donuts was $2 per dozen cheaper when he leaves, equivalent to a per donut savings of $2/12 = 1/6 dollars. 

Using this information, we can set up an equation that states that the original price per donut less 1/6 of a dollar is equal to the price per donut after the addition of 3 donuts:

[image: image418.png]



We can now solve for x as follows:

[image: image419.png]15
X3

15
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The only positive solution of x is 15. Hence, Jim left the donut shop with x + 3 = 18 donuts. The correct answer is A.

12/22/03
Question
If x, y, and z are positive integers, where x > y  and [image: image420.png]


 , are x and y consecutive perfect squares? (A perfect square is defined as the square of an integer. For example, 36 is a perfect square since it equals 6 squared, while 38 is not a perfect square since it is not equal to the square of any integer.)

(1) x + y = 8z +1

(2) x – y = 2z – 1

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

Answer
The question stem tells us that [image: image421.png]


, which is simply another way of stating that [image: image422.png]


. We are also told that x, y, and z are positive integers and that x > y. Then we are asked whether x and y are consecutive perfect squares. For example, if y = 9 and x = 16, then y and x are consecutive perfect squares. In order for x and y to be consecutive perfect squares, given that x is greater than y, it would have to be true that [image: image423.png]=y +1



.  For example, [image: image424.png]JIB =T +1



.  [Another way of thinking about this: If y is the square of 3, then x must be the square of 4, or the square of (3 + 1).] 

Statement (1) says that x + y = 8z +1. Using the fact that [image: image425.png]


, we get z2 = x. We can substitute for x into the given equation as follows: z2 + y = 8z + 1.  We can rearrange this into z2 – 8z – 1 = –y and other similar equations. Unfortunately, these equations are not useful as no factoring is possible. So instead, let’s try to prove insufficiency by picking values that demonstrate that statement (1) can go either way.

Let’s begin by picking a value for x. We know that x must be a perfect square (since the square root of x is the integer z) so it makes sense to simply start picking small perfect squares for x.

If x is 4, then z = 2. Substituting these values into the equation in statement (1) yields the following: y = 8z + 1 – x = 8(2) + 1 – 4 = 13. This does not meet the constraint given in the question that x > y,  so we cannot use this value for x.

If x is 9, then z = 3 and y is 16. Again, this does not meet the constraint given in the question that x > y so we cannot use this value for x.

If x is 25 then z = 5 and y is 16. In this case the answer to the question is YES: y and x (16 and 25) are consecutive perfect squares.

If x is 36 then z = 6, which means that y is 13. In this case the answer to the question is NO: y and x (13 and 36) are not consecutive perfect squares.

Therefore Statement (1) alone is not sufficient to answer the question.

Statement (2) says that x – y = 2z – 1. Again, using the fact that [image: image426.png]


, we get z2 = x. We can substitute for x into the given equation as follows: z2 – y = 2z – 1. We can rearrange this to get z2 – 2z + 1 = y, which we can factor into (z – 1)(z – 1) = y.  Therefore, [image: image427.png]


.  We can replace z with [image: image428.png]


  to get [image: image429.png]


, which yields [image: image430.png]=y +1



 .  Thus, x and y are always consecutive perfect squares. Statement (2) alone is sufficient to answer the question.

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

12/15/03
Question
	Jeff is painting two murals on the front of an old apartment building that he is renovating. One mural will cover the quadrilateral face ABCD (shown to the right) while the other will cover the circular face (shown to the right, with radius XY). Assuming that the thickness of the coats of paint is negligible, will each mural require the same amount of paint?

(1) [image: image431.png]




(2) [image: image432.png]AC = 8D and A

Xv2r





	[image: image433.png]1D




      Note: Figures are not drawn to scale.



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

Answer
This question is simply asking if the two areas--the area of the circle and the area of quadrilateral ABCD--are equal.

We know that the area of a circle is equal to [image: image434.png]


, which in this case is equal to [image: image435.png]Axv)?



. If ABCD is a square or a rectangle, then its area is equal to the length times the width. Thus in order to answer this question, we will need to be given (1) the exact shape of quadrilateral ABCD (just because it appears visually to be a square or a rectangle does not mean that it is) and (2) some relationship between the radius of the circle and the side(s) of the quadrilateral that allows us to relate their respective areas.
 
Statement 1 appears to give us exactly what we need. Using the information given, one might deduce that since all of its sides are equal, quadrilateral ABCD is a square. Therefore, its area is equal to one of its sides squared or [image: image436.png](A8)?



. Substituting for the value of AB given in this statement, we can calculate that the area of ABCD equals [image: image437.png]


. This suggests that the area of quadrilateral ABCD is in fact equal to the area of the circle. However this reasoning is INCORRECT.

A common trap on difficult GMAT problems is to seduce the test-taker into making assumptions that are not verifiable; this is particularly true when unspecified figures are involved.  Despite the appearance of the drawing and the fact that all sides of ABCD are equal, ABCD does not HAVE to be a square.  It could, for example, also be a rhombus, which is a quadrilateral with equal sides, but one that is not necessarily composed of four right angles. The area of a rhombus is not determined by squaring a side, but rather by taking half the product of the diagonals, which do not have to be of equal length. Thus, the information in Statement 1 is NOT sufficient to determine the shape of ABCD. Therefore, it does not allow us to solve for its area and relate this area to the area of the circle.

Statement 2 tells us that the diagonals are equal--thus telling us that ABCD has right angle corners (The only way for a quadrilateral to have equal diagonals is if its corners are 90 degrees.) Statement 2 also gives us a numerical relationship between the diagonal of ABCD and the radius of the circle. If we assume that ABCD is a square, this relationship would allow us to determine that the area of the square and the area of the circle are equal. However, once again, we cannot assume that ABCD is a square.

Statement 2 tells us that ABCD has 90 degree angle corners but it does not tell us that all of its sides are equal; thus, ABCD could also be a rectangle.  If ABCD is a rectangle then its length is not necessarily equal to its width which means we are unable to determine its exact area (and thereby relate its area to that of the circle). Statement 2 alone is insufficient.
 
Given BOTH statements 1 and 2, we are assured that ABCD is a square since only squares have both equal sides AND equal length diagonals.  Knowing that ABCD must be a square, we can use either numerical relationship given in the statements to confirm that the area of the quadrilateral is equal to the area of the circle. The correct answer is C: Both statements TOGETHER are sufficient, but NEITHER statement ALONE is sufficient.

12/08/03
Question
A license plate in the country Kerrania consists of four digits followed by two letters. The letters A, B, and C are used only by government vehicles while the letters D through Z are used by non-government vehicles. Kerrania's intelligence agency has recently captured a message from the country Gonzalia indicating that an electronic transmitter has been installed in a Kerrania government vehicle with a license plate starting with 79. If it takes the police 10 minutes to inspect each vehicle, what is the probability that the police will find the transmitter within three hours?

A) 18/79
B) 1/6
C) 1/25
D) 1/50
E) 1/900 

Answer
Since the first two digits of the license plate are known and there are 10 possibilities for each of the remaining two digits (each can be any digit from 0 to 9), the total number of combinations for digits on the license plate will equal 10 ×10 = 100. 

Because there are only 3 letters that can be used for government license plates (A, B, or C), there are a total of nine two-letter combinations that could be on the license plate (3 possibilities for first letter × 3 possibilities for the second letter).  

Given that we have 100 possible digit combinations and 9 possible letter combinations, the total number of vehicles to be inspected will equal 100 × 9 = 900.    

Since it takes 10 minutes to inspect one vehicle, the police will have time to inspect 18 vehicles in three hours (3 hours = 180 minutes). Thus, the probability of locating the transmitter within the allotted 

12/01/03
Question
How many numbers that are not divisible by 6 divide evenly into 264,600?

(A) 9
(B) 36
(C) 51
(D) 63
(E) 72

Answer
264,600 can be broken into its prime factors as follows: 23  33  52 72.
 
To determine the total number of factors, we need to calculate the number of ways that the various powers of 2, 3, 5, and 7 can combine.

There are 4 powers of 2 (including the zero power): 20, 21, 22, and 23.

There are 4 powers of 3 (including the zero power): 30, 31, 32, and 33.

There are 3 powers of 5 (including the zero power): 50, 51, and 52.

There are 3 powers of 7 (including the zero power): 70, 71, and 72.

Consequently, there are 4  4  3  3 = 144 different ways to combine the prime factors of 264,600. These 144 combinations form all the factors of 264,600, from the first factor (20  30  50 70 = 1) to the last factor (23  33  52 72 = 264,600). 

Now we need to eliminate the factors of 6. Recall that a factor of six must have at least one 2 and one 3. So it must have either 21, 22, or 23 AND 31, 32, or 33 as its factors. There are 3  3 = 9 different ways the powers of 2 and 3 can combine to generate distinct numbers divisible by 6.

There are 3  3 = 9 different numbers that can be formed from the powers 5 and 7 (using 50, 51, and 52 and 70, 71, and 72). Any of these 9 numbers can combine with any of the 9 multiples of 6 to form 9  9 = 81 distinct multiples of 6. 

Hence, the number of factors of 264,600 that are not divisible by 6 is 144 – 81 = 63. The correct answer is D.
11/24/03
Question
n is an integer greater than or equal to 0.  The sequence tn for n > 0 is defined as 
tn = tn–1 + n.  Given that t0 = 3,  is tn even?

(1) n + 1 is divisible by 3
(2) n – 1 is divisible by 4


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

Answer
Sequence problems are often best approached by charting out the first several terms of the given sequence. In this case, we need to keep track of n, tn, and whether tn is even or odd.

	n
	tn
	Is tn even or odd?

	0
	tn = 3
	Odd

	1
	t1 = 3 + 1 = 4
	Even

	2
	t2 = 4 + 2 = 6
	Even

	3
	t3 = 6 + 3 = 9
	Odd

	4
	t4 = 9 + 4 = 13
	Odd

	5
	t5= 13 + 5 = 18
	Even

	6
	t6 = 18 + 6 = 24
	Even

	7
	t7 = 24 + 7 = 31
	Odd

	8
	t8 = 31 + 8 = 39
	Odd



Notice that beginning with n = 1, a pattern of even-even-odd-odd emerges for tn.

Thus tn is even when n = 1, 2 . . . 5, 6 . . . 9, 10 . . . 13, 14 . . . etc. Another way of conceptualizing this pattern is that tn is even when n is either
(a) 1 plus a multiple of 4 (n = 1, 5, 9, 13, etc.) or 
(b) 2 plus a multiple of 4 (n = 2, 6, 10, 14, etc).

From this we see that only Statement (2) is sufficient information to answer the question. If n – 1 is a multiple of 4, then n is 1 plus a multiple of 4. This means that tn is always even.

Statement (1) does not allow us to relate n to a multiple of 4, since it simply tells us that n + 1 is a multiple of 3. This means that n could be 2, 5, 8, 11, etc. Notice that for n = 2 and n = 5, tn is in fact even. However, for n = 8 and n = 11, tn is odd.

Thus, Statement (2) alone is sufficient to answer the question but Statement (1) alone is not. The correct answer is B.

11/17/03
Question
A grid of light bulbs measures x bulbs by x bulbs, where x > 2.  If 4 light bulbs are illuminated at random, what is the probability, in terms of x, that the 4 bulbs form a 2 bulb by 2 bulb square?
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Answer
Trying to figure this problem out directly is time-consuming and risky.  The safest and most efficient way to handle this is to assign a value to x, figure out the probability, and then plug that value into the answer choices until you find one choice that yields the correct probability.

Since x must be greater than 2, let’s assign x a value of 3. This produces a 3-by-3 grid as follows (where each letter represents a bulb:

	ABC
DEF
GHI


In order to determine the probability, we need to first figure out how many different groups of 4 bulbs could be illuminated.  Since we have 9 bulbs, we can represent one way that exactly four bulbs could be illuminated as follows (each letter represents a bulb):

	A
	B
	C
	D
	E
	F
	G
	H
	I

	Yes
	Yes
	Yes
	Yes
	No
	No
	No
	No
	No


There are many other ways this could happen. Using the permutation formula, there are 9!/(4!)(5!) = 126 different combinations of exactly four illuminated bulbs.

How many of these 126 groups of 4 form a 2-by-2 square?  If you analyze the 3-by-3 grid above you’ll see there are only 4 groups that form a 2-by-2 square (ABDE, BCEF, DEGH, & EFHI). 

Thus the correct probability is 4/126 or 2/63. If we plug in 3 for x in the answer choices, only choice (B) reduces to the same answer.

The correct answer is B.

For those interested in the direct solution:

The total number of possible combinations of 4 light bulbs chosen from an x-by-x grid can be expressed as follows:
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This expression can be simplified as follows:
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The above expression represents the total # of possible combinations of 4 light bulbs, which is the denominator of our probability fraction.

The numerator of our probability fraction can be represented by the total # of 2-by-2 grids available in any x-by-x grid. Testing this out with several different values for x should enable you to see that there are [image: image441.png](x-1



 possible 2-by-2 grids available in any x-by-x grid.

Thus putting the numerator over the denominator yields the following probability:
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This expression is represented only in answer choice B.

11/10/03
Question
	In the figure to the right, point D divides side BC of triangle ABC into segments BD and DC of lengths 1 and 2 units respectively. Given that ADC = 60 and ABD = 45, what is the measure of angle x? (Note: Figure is not drawn to scale.)

(A)  55(B)  60
(C) 70
(D) 75
(E) 90
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Answer
As first, it appears that there is not enough information to compute the rest of the angles in the diagram. When faced with situations such as this, look for ways to draw in new lines to exploit any special properties of the given diagram. 

For example, note than the figure contains a 60° angle, and two lines with lengths in the ratio of 2 to 1. Recall that a 30-60-90 triangle also has a ratio of 2 to 1 for the ratio of its hypotenuse to its short leg. This suggests that drawing in a line from C to line AD and forming a right triangle may add to what we know about the figure. Let’s draw in a line from C to point E to form a right triangle, and then connect points E and B as follows:
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Triangle CED is a 30-60-90 triangle. Using the side ratios of this special triangle, we know that the hypotenuse is two times the smallest leg. Therefore, segment ED is equal to 1.

From this we see that triangle EDB is an isosceles triangle, since it has two equal sides (of length 1). We know that EDB = 120°; therefore angles DEB and DBE are both 30°. 

Now notice two other isosceles triangles:

(1) Triangle CEB is an isosceles triangle, since it has two equal angles (each 30 degrees). Therefore segment CE = segment EB.

(2) Triangle AEB is an isosceles triangle, since it has two equal angles (each 15 degrees). Therefore segment AE = segment EB.

Since CE = EB and AE = EB, then segment CE must equal segment AE, which means that we have yet another isosceles triangle: Triangle AEC.

Since triangle AEC is isosceles (given its two equal sides, AE and CE), and since CEA is 90 degrees, angles ACE and EAC must be equal to 45 degrees each.
 
Therefore angle x = 45 + 30 = 75 degrees. The correct answer is D.

11/03/03
Question
Is x divisible by 30? 

(1) x = k(m3 - m), where m and k are both integers > 9 

(2) x = n5 - n, where n is an integer > 9


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

Answer
Since 30 = 2  3  5, the question stem can be rephrased as follows: Does x have at least one factor each of 2, 3, and 5? 
Since we are trying to determine “divisibility” for an expression, we need to transform the given expressions from “sums and differences” (polynomial form) into “products” (factored form) as completely as possible. The most logical thing to do is to keep factoring as long as you can. 

We can factor the expression in statement (1) as follows:

x = k(m3 - m) = k(m(m2 - 1)) = k(m - 1)m(m + 1) 

Notice that x can be expressed as the product of k and 3 consecutive integers [(m - 1)m(m + 1)].

Since three consecutive integers must include at least one even number and one factor of 3, the product of three consecutive integers MUST have be divisible by both 2 and 3. 

However, there is no way to determine whether the product of 3 consecutive integers is divisible by 5. We also don't know whether the integer k is divisible by 5. Therefore, we don't know whether x is divisible by 5 and so statement (1) is not sufficient.

We can now try factoring the expression in statement (2) as follows:
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We see that x is the product of 3 consecutive integers  (n2 + 1).

We already know that the product of 3 consecutive integers must be divisible by both 2 and 3. Hence, we need to determine whether the expression must also be divisible by 5 for all possible n. We can use logic to do so. 

For any integer n, n must either be divisible by 5, or have a remainder of 1, 2, 3, or 4 when divided by 5. We must prove that there is a factor of 5 in the expression for ALL five cases. 

If n is divisible by 5, then the expression surely must be divisible by 5.

If n divided by 5 has a remainder of 1, then the (n - 1) term must be divisible by 5 and so, again, the expression must be divisible by 5. 

If n divided by 5 has a remainder of 4, then the (n + 1) term must be divisible by 5 and so, again, the expression must be divisible by 5.

Now we are left only with the cases where n divided by 5 has a remainder of 2 or a remainder of 3. For these cases, we need to check the (n2 + 1) term of the expression.

If n divided by 5 has a remainder of 2, then we can express n as n = 5j + 2 (where j is a positive integer). Hence, n2 + 1 = (5j + 2)2 + 1 = (25j2 + 20j + 4) + 1 = 25j2 + 20j + 5 = 5(5j2 + 4j + 1). Thus, n2 + 1 is divisible by 5.

If n divided by 5 has remainder 3, we can express n as n = 5j + 3 (where j is a positive integer). Hence, n2 + 1 = (5j + 3)2 + 1 = 25j2 + 30j + 9 + 1 = 25j2 + 30j + 10 = 5(5j2 + 6j + 2). Thus, n2 + 1 is divisible by 5.

Thus, x is divisible by 5 for all possible n’s so statement (2) is sufficient to answer the question. The correct answer is (B).

10/27/03
Question
Baseball's World Series matches 2 teams against each other in a best-of-seven series. The first team to win four games wins the series and no subsequent games are played. If you have no special information about either of the teams, what is the probability that the World Series will consist of fewer than 7 games? 

(A) 12.5%
(B) 25%
(C) 31.25%
(D) 68.75%
(E) 75%

Answer
In order to determine the probability that the World Series will last fewer than 7 games, we can first determine the probability that the World Series WILL last exactly 7 games and then subtract this value from 1.

In order for the World Series to last exactly 7 games, the first 6 games of the series must results in 3 wins and 3 losses for each team.

Let's analyze one way this could happen:

	Game 1
	Game 2
	Game 3
	Game 4
	Game 5
	Game 6

	T1 Wins 
	T1 Wins
	T1 Wins
	T1 Loses
	T1 Loses
	T1 Loses


There are many other ways this could happen. Using the permutation formula, there are 6!/(3!)(3!) = 20 ways for the two teams to split the first 6 games (3 wins for each).

There are then 2 possible outcomes to break the tie in Game 7. Thus, there are a total of 20 × 2 = 40 ways for the World Series to last the full 7 games.

The probability that any one of these 40 ways occurs can be calculated from the fact that the probability of a team winning a game equals the probability of a team losing a game = 1/2.

Given that 7 distinct events must happen in any 7 game series, and that each of these events has a probability of 1/2, the probability that any one particular 7 game series occurs is[image: image446.png]


.

Since there are 40 possible different 7 game series, the probability that the World Series will last exactly 7 games is:
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Thus the probability that the World Series will last fewer than 7 games is 100% - 31.25% = 68.75%.

The correct answer is D.

10/20/03
Question
Eight women of eight different heights are to pose for a photo in two rows of four. Each woman in the second row must stand directly behind a shorter woman in the first row. In addition, all of the women in each row must be arranged in order of increasing height from left to right. Assuming that these restrictions are fully adhered to, in how many diffrent ways can the women pose? 

(A) 2 
(B) 14 
(C) 15 
(D) 16 
(E) 18

Answer
This is a counting problem that is best solved using logic. First, let’s represent the line of women as follows:
	0000
0000



where the heights go from 1 to 8 in increasing order and the unknowns are designated 0s. Since the women are arranged by their heights in increasing order from left to right and front to back, we know that at a minimum, the lineup must conform to this:

	0008
1000




Let’s further designate the arrangement by labeling the other individuals in the top row as X, Y and Z, and the individuals in the bottom row as A, B, and C.
	XYZ8
1ABC




Note that Z must be greater than at least 5 numbers (X, Y, B, A, and 1) and less than at least 1 number (8). This means that Z can only be a 6 or a 7.

Note that Y must be greater than at least 3 numbers (X, A and 1) and less than at least 2 numbers (8 and Z). This means that Y can only be 4, 5, or 6.

Note that X must be greater than at least 1 number (1) and less than at least 3 numbers (8, Z and Y), This means that X must be 2, 3, 4, or 5.

This is enough information to start counting the total number of possibilities for the top row. It will be easiest to use the middle unknown value Y as our starting point.

As we determined above, Y can only be 4, 5, or 6. Let’s check each case, making our conclusions logically:

If Y is 4, Z has 2 options (6 or 7) and X has 2 options (2 or 3). This yields 2 x 2 = 4 possibilities.

If Y is 5, Z has 2 options (6 or 7), and X has 3 options (2, 3, or 4). This yields 2 x 3 = 6 possibilities. 

If Y is 6, Z has 1 option (7), and X has 4 options (2, 3, 4, or 5). This yields 1 x 4 = 4 possibilities.

For each of the possibilities above, the bottom row is completely determined because we have 3 numbers left, all of which must be in placed increasing order. Hence, there are 4 + 6 + 4 = 14 ways for the women to pose.

The correct answer is (B).

10/13/03
Question
In a certain sequence, every term after the first is determined by multiplying the previous term by an integer constant greater than 1.  If the fifth term of the sequence is less than 1000, what is the maximum number of nonnegative integer values possible for the first term? 

A) 60 
B) 61 
C) 62 
D) 63 
E) 64

Answer
The equation of the sequence can be written as follows: [image: image448.png]


, where x is the integer constant.  So for every term after the first, multiply the previous term by x.  Essentially, then, all we are doing is multiplying the first term by x over and over again.  For example, [image: image449.png]


 and [image: image450.png]


or [image: image451.png](3 0 (x)




, which is the same as [image: image452.png]Dix 3




.  

If we keep going, we’ll see that [image: image453.png]Dix 3




 and so on for the rest of the sequence.  We can thus rewrite the equation of the sequence as [image: image454.png]Ox ™



, for all n >1. 

We also know from the question that [image: image455.png]35<1000
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. 

We are asked for the maximum number of possible nonnegative integer values for [image: image457.png]


; we can get this by minimizing the value of the integer constant, x. Since x is an integer constant greater than 1, the smallest possible value for x is 2. When x = 2, then [image: image458.png]
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We can solve for [image: image459.png]


 as follows:
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Thus all the integers from 1 to 62, inclusive, are permissible for [image: image461.png]


.  So far we have 62 permissible values.

If [image: image462.png]


 = 0, then it doesn’t matter what x is, since every term in the sequence will always be 0.  So 0 is one more permissible value for [image: image463.png]


.

There is a maximum of 62 +1 (or 63) nonnegative integer values for [image: image464.png]


 in which [image: image465.png]35<1000



.  The correct answer is D.

10/06/03
Question
Which of the answer choices properly lists the following in increasing order from left to right: [image: image466.png]¥ ¢ o /o0
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Answer
The GMAT does not require you to know how to evaluate an integral root of any general integer, but you are expected to understand how to evaluate an integer raised to an integer power. Hence, you should immediately realize that there must be a way we can transform each of the expressions into an expression that we can evaluate. 

The most obvious way to transform a root into a power is to raise it to a higher power. Since we are trying to compare the expressions, a reasonable transformation is to raise each of the expressions to the same power. What power should we use? 
Since [image: image468.png]


, in order to get integral powers of x (i.e., n/m is an integer) we should raise all of the roots to the Least Common Multiple of the m’s. We have roots of 3, 6, 10, and 15, so the LCM is equal to 30. Therefore, we should raise each of the expressions to the 30th power as follows:
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Thus, the original expressions in increasing order are as follows:
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. The correct answer is E.

[A valid question here is: Are we allowed to do this (i.e. does raising each expression to a common power preserve the order of size of the original expressions)? Mathematically, this question is: if x, y, and n are positive integers and xn > yn, does this imply that x > y? This is intuitively true, but let’s prove it quickly. 

Let’s assume that x > y. This means that x = y + ∆, where ∆ is a positive number. If we raise both side of this equation to the nth power, we get: xn = (y + ∆)n = yn + “the rest of the expansion”.  Since both y and ∆ are positive, all the terms in the expansion are positive, hence xn – yn = “rest of the expansion” > 0, implying that xn > yn. Hence, x > y and xn > yn imply each other, so given xn > yn, we can conclude x > y.]

03/29/04
Question
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Answer
The first culprit in this expression is the radical in the denominator.  Radicals in the denominator are dealt with by multiplying the fraction with an expression that is equal to 1 but contains a “canceling radical” in both the numerator and denominator.

For example, [image: image476.png]Ho



 is simplified by multiplying by [image: image477.png]Sl



.

In the case of a complex radical, such as [image: image478.png]S5+2J6



, we multiply by the conjugate, [image: image479.png]


 as follows:
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Simplifying radicals in the denominator with conjugate radical expressions is very useful on challenging GMAT radical questions.

The correct answer is C.

03/22/04
Question
Company X has n regional offices, where n represents an even integer. Each regional office must recommend two candidates, one male and one female, to serve on the corporate auditing committee. If each of the offices must be represented by exactly one member on the auditing committee and if the committee must consist of an equal number of male and female employees, how many different committees can be formed?
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Answer
One way to approach this problem is to pick an actual number to represent the variable n. This helps to make the problem less abstract.

Let's assume that n = 6. Since each of the regional offices must be represented by exactly one candidate on the committee, the committee must consist of 6 members.  Further, because the committee must have an equal number of male and female employees, it must include 3 men and 3 women.   

First, let's form the female group of the committee. There are 3 women to be selected from 6 female candidates (one per region). One possible team selection can be represented as follows, where A, B, C, D, E, & F represent the 6 female candidates:

	A
	B
	C
	D
	E
	F

	Yes
	Yes
	Yes
	No  
	No  
	No  



In the representation above, women A, B, and C are on the committee, while women D, E, and F are not. There are many other possible 3 women teams. Using the combination formula, the number of different combinations of three female committee members is 6! / (3! × 3!) = 720/36 = 20.

To ensure that each region is represented by exactly one candidate, the group of men must be selected from the remaining three regions that are not represented by female employees.  In other words, three of the regions have been “used up” in our selection of the female candidates.  

Since we have only 3 male candidates remaining (one for each of the three remaining regions), there is only one possible combination of 3 male employees for the committee.

Thus, we have 20 possible groups of three females and 1 possible group of three males for a total of 20 × 1 = 20 possible groups of six committee members.

Now, we can plug 6 in for the variable n in each of the five answer choices. The answer choice that yields the solution 20 is the correct expression. Therefore, B is the correct answer since plugging 6 in for n, yields the following:
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03/15/04
Question
Three completely unmarked containers are used for measuring water. Water may be poured from one container to another, but no water may be poured outside the containers. Using nothing but the three containers and an unlimited supply of water, is it possible to measure exactly 4 gallons of water?

(1) The capacity of the first container is 2 gallons more than the capacity of the second container.

(2) The capacity of the second container is 2 gallons more than the capacity of the third container.

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

Answer
It might be tempting to think that either statement is sufficient to answer this question. After all, pouring water from the larger container to the smaller container will leave exactly 2 gallons of water in the larger container. Repeating this operation twice will yield 4 gallons of water.

The problem is - where would these 4 gallons of water accumulate? We will need to use one of the containers. However, neither statement alone tells us whether one of the containers will hold 4 gallons of water.

On the other hand, statements (1) and (2) taken together ensure that the first container can hold at least 4 gallons of water.  We know this because (from statement 1) the first container holds 2 gallons more than the second container, which (from statement 2) holds 2 gallons more than the third container, which must have a capacity greater than 0. 

Since we know that the first container has a capacity of at least 4 gallons, there are several ways of measuring out this exact amount.

One method is as follows: Completely fill the first container with water. Then pour out just enough water from the first container to fill the third container to the brim. Now, 4 gallons of water remain in the first container.

Alternatively: Fill the first container to the brim. Pour out just enough water from the first container to fill the second container to the brim. There are now 2 gallons of water in the first container. Now pour water from the second container to fill the third container to the brim. There are now 2 gallons of water in the second container. Finally, pour all the water from the second container into the first container. There are now 4 gallons of water in the first container.

03/08/04
Question
The figure below represents a track with identical semi-circular ends used for a 4-lap relay race involving two 4-person teams (where each team member runs one complete lap around the track). The table below shows the lap times for each runner on Team A and Team B. Assuming that each runner runs at a constant rate, Team A win the race by how many meters?

	Runner

	Team A

	Team B


	1

	42 sec

	45 sec


	2

	46 sec

	50 sec


	3

	49 sec

	48 sec


	4

	41 sec

	42 sec


	Total

	178 sec

	185 sec



	
(A) 40 meters
(B) (40 + 10) meters
(C) (40 + 20) meters
(D) (20 + 10) meters
(E) (20 + 20) meters
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Answer
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.

03/01/04
Question
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In the expression above, the letter y represents a single digit from 0 to 9. Is d a decimal with exactly ten digits?

(1) The sum of all the digits in the numerator is not a multiple of 3.

(2) 33 is a factor of the denominator.

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

Answer
One way to think about this problem is to consider whether the information provided gives us any definitive information about the digit y.

If the sum of the digits of a number is a multiple of 3, then that number itself must be divisible by 3. The converse holds as well: If the sum of the digits of a number is NOT a multiple of 3, then that number itself must NOT be divisible by 3.  Thus, from Statement (1), we know that the numerator of decimal d is NOT a multiple of 3. This alone does not provide us with sufficient information to determine anything about the length of the decimal d. It also does not provide us any information about the digit y. 

Statement (2) tells us that 33 is a factor of the denominator of decimal d. Since 33 is composed of the prime factors 3 and 11, we know that the denominator of decimal d must be divisible by both 3 and 11. The denominator 441,682,36y will only be divisible by 11 for ONE unique value of y. We know this because multiples of 11 logically occur once in every 11 numbers. Since there are only 10 possible values for y (the digits 0 through 9), only one of those values will yield a denominator that is a multiple of 11. (It so happens that the value of y must be 2, in order to make the denominator a multiple of 11. It is not essential to determine this - we need only understand that only one value for y will work.)

Given that statement (2) alone allows us to determine one unique value for y, we can use this information to determine the exact value for d and thereby answer the question.

The correct answer is B: Statement (2) alone is sufficient but statement (1) alone is not sufficient to answer the question.

02/23/04
Question
S is a set of positive integers. The average of the terms in S is equal to the range of the terms in S. What is the sum of all the integers in S?

(1) The range of S is a prime number that is less than 11 and is not a factor of 10.

(2) S is composed of 5 different integers.

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

Answer
From Statement (1) alone, we can conclude that the range of the terms of S is either 3 or 7. (These are the prime numbers less than 11, excluding 2 and 5, which are both factors of 10.) Since the question states that the range of S is equal to the average of S, we know that the average of the terms in S must also be either 3 or 7. This alone is not sufficient to answer the question.

From Statement (2) alone, we know that S is composed of exactly 5 different integers. this means that the smallest possible range of the terms in S is 4. (This would occur if the 5 different integers are consecutive.) This is not sufficient to answer the question.

From Statements (1) and (2) together, we know that the range of the terms in S must be 7. This means that the average of the terms in S is also 7. It may be tempting to conclude form this that the sum of the terms in S is equal to the average (7) multiplied by the number of terms (5) = 7 × 5 = 35.

However, while Statement (2) says that S is composed of 5 different integers, this does not mean that S is composed of exactly 5 integers since each integer may occur in S more than once. Two contrasting examples help to illustrate this point:

S could be the set {3, 6, 7, 9, 10}. Here, the range of S = the average of S = 7. Additionally, S is composed of 5 different integers and the sum of all the integers in S is 35.

S could also be the set {3, 6, 7, 7, 9, 10}. Here, the range of S = the average of S = 7. Again, S is composed of 5 different integers. However, here the sum of S is 42 (since one of the integers, 7, appears twice.)

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

02/16/04
Question
	In the figure to the right, a small circle with radius r intersects a larger circle with radius R (where R > r). If k > 0, what is the difference in the areas of the non-overlapping parts of the two circles?

(1) [image: image485.png]R=r+3k





(2) [image: image486.png]
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(A) Statement (1) alone is sufficient, but statement (2) alone is not sufficient.
(B) Statement (2) alone is sufficient, but statement (1) alone is not sufficient. 
(C) BOTH statements TOGETHER are sufficient, but NEITHER statement ALONE is sufficient.
(D) Each statement ALONE is sufficient.
(E) Statements (1) and (2) TOGETHER are NOT sufficient.

Answer
One way to begin this problem is to assign the overlapping section an area of x. Therefore, the area of the non-overlapping section of circle R is equal to (R2 – x) and the area of the non-overlapping section of circle r is equal to (r2 – x).

The difference in the non-overlapping areas is (R2 – x)  – (r2 – x). Hence, the question stem restated is: What is R2 – r2?

Statement (1) states that [image: image488.png]R=r+3k



. This is equivalent to saying that R – r = 3k, but it is not sufficient to answer the question stem. 

Statement (2) states that [image: image489.png]


. This can be rewritten as follows: [image: image490.png]



This is not sufficient to answer the question.

By combining statements (1) and (2) we have, R – r = 3k and R + r = 6/k. 

Therefore, (R – r)(R + r) = R2 – r2 = 3k(6/k) = 18. This answers the restated question stem. The correct answer is C: BOTH statements TOGETHER are sufficient, but NEITHER statement ALONE is sufficient.

02/09/04
Question
The sequence f(n) = (2n)! ÷ n! is defined for all positive integer values of n. If x is defined as the product of the first 10 ten terms of this sequence, which of the following is the greatest factor of x?

(A) 220 
(B) 230 
(C) 245 
(D) 252 
(E) 255
Answer
The key to solving this problem quickly is organization.  Build a table listing n and f(n). Go ahead and list them all, but save time where possible.  For instance, notice that you can drop the odd factors – since the question deals only with factors of 2.

	n
	f(n)

	1
	2! ÷ 1! = 2 × 1

	2
	4! ÷ 2! = 4 × 3

	3
	6! ÷ 3! = 6 × 5 × 4

	4
	8! ÷ 4! = 8 × 7 × 6 × 5

	5
	10! ÷ 5! = 10 × 8 × 6 (realize you can drop the odds)

	6
	12! ÷ 6! = 12 × 10 × 8

	7
	14! ÷ 7! = 14 × 12 × 10 × 8

	8
	16! ÷ 8! = 16 × 14 × 12 × 10

	9
	18! ÷ 9! = 18 × 16 × 14 × 12 × 10

	10
	20! ÷ 10! = 20 × 18 × 16 × 14 × 12



Since x is defined as the product of the first ten terms of the sequence, we must sum all of the factors of 2 for each term, using the following factor principles:

*Multiples of 4 have at least 2 factors of 2.  Therefore, evens that are not multiples of 4 (for example, 2 or 6) have only 1 factor of 2.
*Multiples of 8 have at least 3 factors of 2.  Therefore, if a multiple of 4 is not also a multiple of 8 (for example, 4 or 12), then that multiple of 4 has exactly 2 factors of 2.
*Multiples of 16 have at least 4 factors of 2.  Multiples of 8 that are not also multiples of 16 have exactly 3 factors of 2.

A third column can now be added to the chart as follows:

  

	n
	f(n)
	Powers of 2

	1
	2
	1

	2
	4 
	2

	3
	6 × 4
	1+2 = 3

	4
	8 × 6
	3+1 = 4

	5
	10 × 8 × 6
	1+3+1 = 5

	6
	12 × 10 × 8
	2+1+3 = 6

	7
	14 × 12 × 10 × 8
	1+2+1+3 = 7

	8
	16 × 14 × 12 × 10
	4+1+2+1 = 8

	9
	18 × 16 × 14 × 12 × 10
	1+4+1+2+1 = 9

	10
	20 × 18 × 16 × 14 × 12
	2+1+4+1+2 = 10



You may notice a pattern before having to complete the chart. The sum of all the factors of 2 in the product of the first 10 terms in the sequence is 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9 +10 = 55. 

Therefore, 255 is the greatest factor of 2. The correct answer is E.

02/02/04
Question
At 7:57 am, Flight 501 is at an altitude of 6 miles above the ground and is on a direct approach (i.e., flying in a direct line to the runway) towards Manhattan Airport, which is located exactly 8 miles due north of the plane’s current position. Flight 501 is scheduled to land at Manhattan Airport at 8:00 am, but, at 7:57 am, the control tower radios the plane and changes the landing location to an airport 15 miles directly due east of Manhattan Airport.  Assuming a direct approach (and negligible time to shift direction), by how many miles per hour does the pilot have to increase her speed in order to arrive at the new location on time?

[image: image491.png](8) 513 - 10 miles/hr
(8) 100 miles/hr

(C) 10013 - 200 miles/hr
(0) 200 milesfhr

(E) 100413 miles/hr




Answer
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The diagram above represents the situation described in the problem. The plane (P) is at an altitude of 6 miles and is flying due north towards Manhattan Airport (M). Notice that if the plane flies in a straight line toward Manhattan Airport it would be flying along the diagonal of a right triangle with sides of length 6 and 8. Thus, taking a direct approach, the plane would fly exactly 10 miles towards Manhattan Airport (a 6-8-10 right triangle).

However, the control tower instructs the plane to fly toward a new airport (N), which lies 15 miles due east of Manhattan Airport. If the plane flies in a straight line towards the new airport, it will be flying along the diagonal (the dotted black line) of the rectangular solid. To determine this length, we first need to determine the diagonal of the bottom face of the solid. Using the Pythagorean theorem, we can determine that the bottom face right triangle with sides of lengths 8 and 15 must have a diagonal of 17 miles (an 8-15-17 right triangle).

Now the dotted line diagonal of the solid can be calculated as follows:

[image: image493.png]x2=62+172
x2-325
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In order to arrive at the new airport at 8:00 am, the pilot’s flying time must remain 3 minutes, or 1/20 of an hour. The flight distance, however, has increased from 10 miles to [image: image494.png]


 miles. The plane’s rate must increase accordingly. Using the formula that rate = distance ÷ time, we can calculate the rate increase as follows:
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The correct answer is C.

01/26/04
Question
K and L are each four-digit positive integers with thousands, hundreds, tens, and units digits defined as a, b, c, and d, respectively, for the number K, and p, q, r, and s, respectively, for the number L. For numbers K and L, the function W is defined as 5a2b7c3d ÷ 5p2q7r3s. The function Z is defined as (K – L) ÷ 10. If W = 16, what is the value of Z?

(A) 16
(B) 20
(C) 25
(D) 40
(E) It cannot be determined from the information given.

Answer
Using the rules for dividing exponential expressions with common bases, we can rewrite the function W as follows: 5a-p2b-q7c-r3d-s. Clearly, this function represents a product of powers of the prime numbers 5, 2, 7, and 3.
 
The question stems states that W = 16, which is simply 24.  Since 2 is the only number that is a factor of W, then it must be true that the powers of the other prime bases that compose W (namely, 5, 7, and 3) are each zero.  Otherwise, the value of the function W would be divisible by these primes.

Thus, we can conclude that W = 5a-p2b-q7c-r3d-s = 502b-q7030 = 16. This means that b – q = 4.  Since b and q each represent the hundreds digit of the integers K and L respectively, we know that the hundreds digit of K is 4 greater than the hundreds digit of L. Also, since the exponents of 5, 7, and 3 are equal to zero, the differences between the thousands, tens, and units digits of K and L are zero, implying that K and L differ only in their hundreds digit.

Since the hundreds digit of K is 4 greater than that of L, the difference between K and L is 4 × 100 = 400. Therefore K – L = 400. Since Z is defined as (K – L) ÷ 10, we can determine that Z = 400 ÷ 10 = 40. The correct answer is D.

01/19/04
Question
	The figure to the right represents a deflated tire (6 inches wide as shown) with a hub (the center circle). The area of the hub surface shown in the picture is 1/3 the area of the tire surface shown in the picture. The thickness of the tire, when fully inflated is 3 inches. (Assume the tire material itself has negligible thickness.) Air is filled into the deflated tire at a rate of [image: image496.png]4gin®
fsecond



. How long will it take to inflate the tire?

(A) 24 seconds
(B) 27 seconds
(C) 48 seconds
(D) 81 seconds
(E) 108 seconds
	    [image: image497.png]





Answer
To solve this problem we need to (a) find the volume of the tire and then (b) solve a rate problem to determine how long it will take to inflate the tire.

To find the volume of just the tire, we can find the volume of the entire object and then subtract out the volume of the hub. In order to do this, we will first need to determine the radius of the hub.

If the radius of the hub is r, then its area equals [image: image498.png]


.

The area of the entire object is then [image: image499.png]a(r+6)°



.

This means that the area of just the tire equals [image: image500.png](r+6)
ar?



.

The problem also tells us that the ratio of the area of the tire to the area of the entire object is 1/3. We can use this information to set up the following equation:

[image: image501.png]ar?

area of hub _
alr+6)7-m?

1
areacftre 3





Now, we can solve for r as follows:
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Thus, r is either 6 or –2. Since the radius must be positive, we know that r = 6.

To calculate volume, we simply multiply the area by a third dimension. This third dimension is the thickness of the tire (we'll call this h), which is defined in the problem as 3 inches when the tire is fully inflated. Now, we can determine the volume of the tire using the following:

Volume of Entire Object – Volume of Hub = Volume of Tire
[image: image503.png]ha(r +6)° - har? = Volume of Tire





This can be simplified as followed:
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Thus, the volume of the tire is [image: image505.png]324x



 cubic inches. Using the formula work = rate × time,  we can set the volume of the tire as the total work to be done and use the rate given in the problem to determine the total time required to inflate the tire.
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The correct answer is D.

01/12/04
Question
paqbrcsd = x, where x is a perfect square. If p, q, r, and s are prime integers, are they distinct?

(1) 18 is a factor of ab and cd

(2) 4 is not a factor of ab and cd

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

Answer
When a perfect square is broken down into its prime factors, those prime factors always come in "pairs." For example, the perfect square 225 (which is 15 squared) can be broken down into the prime factors 5 × 5 × 3 × 3. Notice that 225 is composed of a pair of 5's and a pair of 3's.

The problem states that x is a perfect square. The prime factors that build x are p, q, r, and s. In order for x to be a perfect square, these prime factors must come in pairs. This is possible if either of the following two cases hold:

Case One: The exponents a, b, c, and d are even. In the example 325472116, all the exponents are even so all the prime factors come in pairs.

Case Two: Any odd exponents are complemented by other odd exponents of the same prime. In the example 315433116, notice that 31 and 33 have odd exponents but they complement each other to create an even exponent (34), or "pairs" of 3's. Notice that this second case can only occur when p, q, r, and s are NOT distinct. (In this example, both p and r equal 3.)

Statement (1) tells us that 18 is a factor of both ab and cd. This does not give us any information about whether the exponents a, b, c, and d are even or not.

Statement (2) tells us that 4 is not a factor of ab and cd. This means that neither ab nor cd has two 2's as prime factors. From this, we can conclude that at least two of the exponents (a, b, c, and d) must be odd. As we know from Case 2 above, if paqbrcsd  is a perfect square but the exponents are not all even, then the primes p, q, r and s must NOT be distinct.

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

01/05/04
Question
You have a six-sided cube and six cans of paint, each a different color. You may not mix colors of paint. How many distinct ways can you paint the cube using a different color for each side? (If you can reorient a cube to look like another cube, then the two cubes are not distinct.) 

(A) 24
(B) 30
(C) 48
(D) 60
(E) 120

Answer
This is a relatively simple problem that can be fiendishly difficult unless you have a good approach to solving it and a solid understanding of how to count. We will present two different strategies here. 

Strategy 1: This problem seems difficult, because you need to figure out how many distinct orientations the cube has relative to its other sides. Given that you can rotate the cube in an unlimited number of ways, it is very difficult to keep track of what is going on – unless you have a system. 

Big hint: In order to analyze how multiple things behave or compare or are arranged relative to each other, the first thing one should do is pick a reference point and fix it. 

Here is a simple example. Let’s say you have a round table with four seat positions and you want to know how many distinct ways you can orient 4 people around it relative to each other (i.e., any two orientations where all 4 people have the same person to their left and to their right are considered equivalent). 

Let’s pick person A as our reference point and anchor her to the North position. Think about this next statement and convince yourself that it is true: By choosing A as a fixed reference, all distinct arrangements of the other 3 people relative to A will constitute the complete set of distinct arrangements of all 4 people relative to each other. Hence, fixing the location of one person makes it significantly easier to keep track of what is going on. 

Given A is fixed at the North, the 3 other people can be arranged in the 3 remaining seats in 3! = 6 ways, so there are 6 distinct orientations of 4 people sitting around a circular table. Using the same principle, we can conclude that, in general, if there are N people in a circular arrangement, after fixing one person at a reference point, we have (N-1)! distinct arrangements relative to each other. 

Now let’s solve the problem. Assume the six sides are: Top (or T), Bottom (or B), N, S, E, and W, and the six colors are designated 1, 2, 3, 4, 5, and 6. 

Following the first strategy, let’s pick color #1 and fix it on the Top side of the cube. If #1 is at the Top position, then one of the other 5 colors must be at the Bottom position and each of those colors would represent a distinct set of arrangements. Hence, since there are exactly 5 possible choices for the color of the Bottom side, the number of unique arrangements relative to #1 in the Top position is a multiple of 5. 

For each of the 5 colors paired with #1, we need to arrange the other 4 colors in the N, S, E, and W positions in distinct arrangements. Well, this is exactly like arranging 4 people around a circular table, and we have already determined that there are (n-1)! or 3! ways to do that. Hence, the number of distinct patterns of painting the cube is simply 5 x 3! = 30. The correct answer is B.

Strategy 2: There is another way to solve this kind of problem. Given one distinct arrangement or pattern, you can try to determine how many equivalent ways there are to represent that one particular arrangement or pattern within the set of total permutations, then divide the total number of permutations by that number to get the number of distinct arrangements. 

This is best illustrated by example so let’s go back to the 4 people arranged around a circular table. Assume A is in the North position, then going clockwise we get B, then C, then D. Rotate the table 1/4 turn clockwise. Now we have a different arrangement where D is at the North position, followed clockwise by A, then B, then C. BUT, this is merely a rotation of the distinct relative position of the 4 people (i.e., everyone still has the same person to his right and to his left) so they are actually the same arrangement. We can quickly conclude that there are 4 equivalent or non-distinct arrangements for every distinct relative positioning of the 4 people. 

We can arrange 4 people in a total of 4! = 24 ways. However, each DISTINCT arrangement has 4 equivalents, so in order to find the number of distinct arrangements, we need to divide 4! by 4, which yields 3! or 6 distinct ways to arrange 4 people around a circular table, the same result we got using the “fixed reference” method in Strategy 1. Generalizing, if there are N! ways to arrange N people around a table, each distinct relative rotation can be represented in N ways (each 1/Nth rotation around the table) so the number of distinct arrangements is N!/N = (N-1)! 

Now let’s use Strategy #2. Consider a cube that is already painted in a particular way. Imagine putting the cube on the table, with color #1 on the top side. Note, that by rotating the cube, we have 4 different orientations of this particular cube given color #1 is on top. Using symmetry, we can repeat this analysis when #1 is facing any of the other 5 directions. Hence, for each of the six directions that the side painted with #1 can face, there are 4 ways to orient the cube. Consequently, there are 6 x 4 = 24 total orientations of any one cube painted in a particular manner. 

Since there are 6 sides and 6 colors, there are 6! or 720 ways to color the six sides each with one color. However, we have just calculated that each DISTINCT pattern has 24 equivalent orientations, so 720 must be divided by 24 to get the number of distinct patterns. This yields 720/24 = 30, confirming the answer found using Strategy #1. Again, the correct answer is B.

06/28/04
Question
Three fair coins are labeled with a zero (0) on one side and a one (1) on the other side. Jimmy flips all three coins at once and computes the sum of the numbers displayed. He does this over 1000 times, writing down the sums in a long list. What is the expected standard deviation of the sums on this list?

[image: image507.png]® 5
®) 7

©£

3] |

(D)

®3




Answer
First, set up each coin in a column and compute the sum of each possible trial as follows:

	Coin A
	Coin B
	Coin C
	Sum

	0
	0
	0
	0

	1
	0
	0
	1

	0
	1
	0
	1

	0
	0
	1
	1

	1
	1
	0
	2

	1
	0
	1
	2

	0
	1
	1
	2

	1
	1
	1
	3


Now compute the average (mean) of the sums using one of the following methods:

Method 1: Use the Average Rule (Average = Sum / Number of numbers).

 (0 + 1 + 1 + 1 + 2 + 2 + 2 + 3) ÷ 8 = 12 ÷ 8 = 3/2 

Method 2: Multiply each possible sum by its probability and add.

 (0 × 1/8) + (1 × 3/8) + (2 × 3/8) + (3 × 1/8) = 12/8 = 3/2

Method 3: Since the sums have a symmetrical form, spot immediately that the mean must be right in the middle. You have one 0, three 1’s, three 2’s and one 3 – so the mean must be exactly in the middle = 1.5 or 3/2.

Then, to get the standard deviation, do the following:
(a) Compute the difference of each trial from the average of 3/2 that was just determined. (Technically it’s “average minus trial” but the sign does not matter since the result will be squared in the next step.)
(b) Square each of those differences.
(c) Find the average (mean) of those squared differences.
(d) Take the square root of this average.

	Average of Sums
	Sum of Each Trial
	Difference
	Squared Difference

	3/2
	0
	3/2
	9/4

	3/2
	1
	1/2
	1/4

	3/2
	1
	1/2
	1/4

	3/2
	1
	1/2
	1/4

	3/2
	2
	– 1/2
	1/4

	3/2
	2
	– 1/2
	1/4

	3/2
	2
	– 1/2
	1/4

	3/2
	3
	– 3/2
	9/4


The average of the squared differences = (9/4 + 1/4 + 1/4 + 1/4 + 1/4 + 1/4 + 1/4 + 9/4) ÷ 8 = 6 ÷ 8 = 3/4.
   
Finally, the square root of this average = [image: image508.png]e



.

The correct answer is C.

Note: When you compute averages, be careful to count all trials (or equivalently, to take probabilities into account). For instance, if you simply take each unique difference that you find (3/2, 1/2, –1/2 and –3/2), square those and average them, you will get 5/4, and the standard deviation as [image: image509.png]nalm



.
This is incorrect because it implies that the 3/2 and –3/2 differences are as common as the 1/2 and –1/2 differences. This is not true since the 1/2 and –1/2 differences occur three times as frequently as the 3/2 and –3/2 differences.

06/21/04
Question
The mode of a set of integers is x. What is the difference between the median of this set of integers and x ?

(1) The difference between any two integers in the set is less than 3.

(2) The average of the set of integers is x.

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

Answer
Statement 1 tells us that the difference between any two integers in the set is less than 3. This information alone yields a variety of possible sets. 

For example, one possible set (in which the difference between any two integers is less than 3) might be: 

(x, x, x, x + 1, x + 1, x + 2, x + 2)

Mode =  x (as stated in question stem)
Median =  x + 1
Difference between median and mode = 1

Alternately, another set (in which the difference between any two integers is less than 3) might look like this: 

(x – 1, x, x, x + 1)

Mode = x (as stated in the question stem)
Median = x
Difference between median and mode = 0

We can see that statement (1) is not sufficient to determine the difference between the median and the mode.

Statement (2) tells us that the average of the set of integers is x. This information alone also yields a variety of possible sets. 

For example, one possible set (with an average of x) might be:

(x – 10, x, x, x + 1, x + 2, x + 3, x + 4)

Mode = x (as stated in the question stem)
Median = x + 1
Difference between median and mode = 1

Alternately, another set (with an average of x) might look like this: 

(x – 90, x, x, x + 15, x + 20, x + 25, x + 30)

Mode = x (as stated in the question stem)
Median = x + 15
Difference between median and mode = 15

We can see that statement (2) is not sufficient to determine the difference between the median and the mode.

Both statements taken together imply that the only possible members of the set are x – 1, x, and x + 1 (from the fact that the difference between any two integers in the set is less than 3) and that every x – 1 will be balanced by an x + 1 (from the fact that the average of the set is x). Thus, x will lie in the middle of any such set and therefore x will be the median of any such set.

If x is the mode and x is also the median, the difference between these two measures will always be 0. 

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

06/14/04
Question
Given that [image: image510.png]and x = 2% -(8%°+8%)



, which of the following values for b yields the lowest value for w?

(A) 35
(B) 90
(C) 91
(D) 95
(E) 105

Answer
First, rewrite the equation for x by breaking down each of the 8's into its prime components (23).

Thus, x = 2b – [(23)30 + (23)5] = 2b – [290 + 215].

The question asks us to minimize the value of w. Given that w is simply the absolute value of x, the question is asking us to find a value for b that makes the expression 2b – [290 + 215] as close to 0 as possible. In other words, for what value of b, will 2b approximately equal 290 + 215. 

The important thing to keep in mind is that the expression 290 is so much greater than the expression 215 that the expression 215 is basically a negligible part of the equation. 

Therefore, in order for 2b to approximate 290 + 215, the best value for b among the answer choices is 90. It is tempting to select an answer such as 91 to somehow "account" for the 215. However, consider that 291 = 2 × 290. In other words, 291 is twice as large as 290! 

In contrast, 290 is much closer in value to the expression 290 + 215, since 215 does not even come close to doubling the size of 290.

The correct answer is B.

06/07/04
Question
There are x high-level officials (where x is a positive integer). Each high-level official supervises x2 mid-level officials, each of whom, in turn, supervises x3 low-level officials. How many high-level officials are there?

(1) There are fewer than 60 low-level officials.

(2) No official is supervised by more than one person.

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

Answer
This problem is easier to think about with real values.

Let's assume that there are 2 high level officials. This means that each of these 2 high level officials supervises 4 (or x2) mid-level officials, and that each of these 4 mid-level officials supervises 8 (or x3) low-level officials. 

It is possible that the supervisors do not share any subordinates. If this is the case, then, given 2 high level officials, there must be 2(4) = 8 mid-level officials, and 8(8) = 64 low-level officials.

Alternatively, it is possible that the supervisors share all or some subordinates. In other words, given 2 high level officials, it is possible that there are as few as 4 mid-level officials (as each of the 2 high-level officials supervise the same 4 mid-level officials) and as few as 8 low-level officials (as each of the 4 mid-level officials supervise the same 8 low-level officials).

Statement (1) tells us that there are fewer than 60 low-level officials. This alone does not allow us to determine how many high-level officials there are. For example, there might be 2 high level officials, who each supervise the same 4 mid-level officials, who, in turn, each supervise the same 8 low-level officials. Alternatively, there might be 3 high-level officials, who each supervise the same 9 mid-level officials, who, in turn, each supervise the same 27 low-level officials.

Statement (2) tells us that no official is supervised by more than one person, which means that supervisors do not share any subordinates. Alone, this does not tell us anything about the number of high-level officials.

Combining statements 1 and 2, we can test out different possibilities.

If x = 1, there is 1 high-level official, who supervises 1 mid-level official (12 = 1), who, in turn, supervises 1 low-level official (13 = 1).

If x = 2, there are 2 high-level officials, who each supervise a unique group of 4 mid-level officials, yielding 8 mid-level officials in total. Each of these 8 mid-level officials supervise a unique group of 8 low-level officials, yielding 64 low-level officials in total. However, this cannot be the case since we are told that there are fewer than 60 low-level officials.

Therefore, based on both statements taken together, there must be only 1 high-level official. The correct answer is C: BOTH statements TOGETHER are sufficient, but NEITHER statement ALONE is sufficient.

05/31/04
Question
Jim Broke’s only source of income comes from his job as a GMAT question writer. In this capacity, Jim earns a flat salary of $200 per week plus a fee of $9 for every question that he writes. Every year, Jim takes exactly two weeks of unpaid vacation to visit his uncle, a monk in Tibet, and get inspired for the next year. If a regular year consists of 52 weeks and the number of questions that Jim wrote in each of the past 5 years was an odd number greater than 20, which of the following could be Jim’s median annual income over the past 5 years?**

(A) $22,474
(B) $25,673
(C) $27,318
(D) $28,423
(E) $31,227 

Answer
Since a regular year consists of 52 weeks and Jim takes exactly two weeks of unpaid vacation, he works for a total of 50 weeks per year. His flat salary for a 50-week period equals 50 × $200 = $10,000 per year. Because the number of years in a 5-year period is odd, Jim’s median income will coincide with his annual income in one of the 5 years.

Since in each of the past 5 years the number of questions Jim wrote was an odd number greater than 20, his commission compensation above the flat salary must be an odd multiple of 9. 

Subtracting the $10,000 flat salary from each of the answer choices, will result in the amount of commission. The only odd values are $15,673, $18,423 and $21,227 for answer choices B, D, and E, respectively.

Since the total amount of commission must be divisible by 9, we can analyze each of these commission amounts for divisibility by 9. One easy way to determine whether a number is divisible by 9 is to sum the digits of the number and see if this sum is divisible by 9. This analysis yields that only $18,423 (sum of the digits = 18) is divisible by 9 and can be Jim’s commission.  Hence, $28,423 could be Jim’s median annual income.

The correct answer is choice D.

**Note: The question originally stated that the number of questions Jim wrote each year was "a prime number greater than 20." This yielded no correct answer choice. The question was therefore changed to read "an odd number greater than 20" which yields D as the correct answer.

05/24/04
Question
A group of four women and three men have tickets for seven adjacent seats in one row of a theatre. If the three men will not sit in three adjacent seats, how many possible different seating arrangements are there for these 7 theatre-goers? 

(A)  7! – 2!3!2! 
(B)  7! – 4!3!
(C)  7! – 5!3!
(D)  7 × 2!3!2!
(E)  2!3!2!

Answer
The first thing to recognize here is that this is a permutation with restrictions question. In such questions it is always easiest to tackle the restricted scenario(s) first.

The restricted case here is when all of the men actually sit together in three adjacent seats. Restrictions can often be dealt with by considering the limited individuals as one unit.

In this case we have four women (w1, w2, w3, and w4) and three men (m1, m2, and m3). We can consider the men as one unit, since we can think of the 3 adjacent seats as simply 1 seat.

If the men are one unit (m), we are really looking at seating 5 individuals (w1, w2, w3, w4, and m) in 5 seats. There are 5! ways of arranging 5 individuals in a row.

This means that our group of three men is sitting in any of the “five” seats. Now, imagine that the one seat that holds the three men magically splits into three seats. How many different ways can the men arrange themselves in those three seats? 3!.

To calculate the total number of ways that the men and women can be arranged in 7 seats such that the men ARE sitting together, we must multiply these two values: 5!3!.

However this problem asks for the number of ways the theatre-goers can be seated such that the men are NOT seated three in a row. Logically, this must be equivalent to the following:

(Total number of all seat arrangements) – (Number of arrangements with 3 men in a row)

The total number of all seat arrangements is simply 7! so the final calculation is 7! – 5!3!.

The correct answer is C.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

05/10/04
Question
If the expression [image: image512.png]e for



extends to an infinite number of roots and converges to a positive number x, what is x?

[image: image513.png]@) 3
® 2

(© 148
(©) 1443
(E) 248




Answer
We are given [image: image514.png]i




. 

This can be rewritten as:[image: image515.png]xe o[l B



.

Since the entire right-hand-side of the equation repeats itself an infinite number of times, we can say that the expression inside the parentheses is actually equal to x. 

Consequently, we can replace the expression within the parentheses by x as follows: 
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Now we have an equation for which we can solve for x as follows: 
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Since x was specified to be a positive number, x = 2. The correct answer is B.

05/03/04
Question
If n is an integer and n4 is divisible by 32, which of the following could be the remainder when n is divided by 32?

(A) 2
(B) 4
(C) 5
(D) 6
(E) 10

Answer
The prime factors of n4 are really four sets of the prime factors of the integer n. 

Since n4 is divisible by 32 (or 25), n4 must be divisible by 2 at least 5 times. What does this tell us about the integer n?

If n is divisible by only one 2, then n4 would be divisible by exactly four 2's (since the prime factors of n4 have no source other than the integer n). 

But we know that n4 is divisible by at least five 2's! This means that n must be divisible by at least two 2's (which means that n4 must be divisible by eight 2's). Thus, we know that the integer n must be divisible by 4.

Now that we know that n is divisible by 4, we can consider what happens when we divide n by 32. 

If we divide n by 32 we can represent this mathematically as follows: 

n = 32b + c   (where b is the number of times 32 goes into n and c is the integer remainder)

We know that n is divisible by 4 so we can rewrite this as:

4x = 32b + c               (where x is an integer)

This equation can be simplified, by dividing both sides by 4 as follows:

x = 8b + c/4

Since we know that x is an integer, the sum of 8b and c/4 must yield an integer. We know that 8b is an integer so c/4 must be also be an integer. Therefore, c, the remainder, must be divisible by 4.

Only answer choice B qualifies. The remainder when n is divided by 32 could be 4. It could not be any of the another answer choices. The correct answer is B.

04/26/04
Question
The GMAT is scored on a scale of 200 to 800 in 10 point increments. (Thus 410 and 760 are real GMAT scores but 412 and 765 are not). A first-year class at a certain business school consists of 478 students. Did any students of the same gender in the first-year class who were born in the same-named month have the same GMAT score?

(1) The range of GMAT scores in the first-year class is 600 to 780.

(2) 60% of the students in the first-year class are male.

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

Answer
Since the GMAT is scored in 10-point increments, we know from statement (1) that there are a maximum of 19 distinct GMAT scores among the students in the first-year class (600, 610 . . . 770, 780).  We also know that are there are 12 months in a year, yielding 12 distinct possibilities for the birth month of a student.  Finally, there are 2 possibilities for student gender.   Therefore, the number of distinct combinations consisting of a GMAT score, the month of birth, and gender is 19 × 12 × 2 = 456.

Because the total number of students is greater than the maximum number of distinct combinations of GMAT score/month of birth/gender, some students must share the same combination. That is, some students must have the same gender, be born in the same month. and have the same GMAT score. Thus, statement (1) is sufficient to answer the question. 

Statement (2) provides no information about the range of student GMAT scores in the first-year class.  Since there are 61 distinct GMAT scores between 200 and 800, the total number of distinct combinations of GMAT score/month of birth/gender on the basis of statement (2) is 61 × 12 × 2 = 1,464. Since this number is greater than the first-year enrolment, there are potentially enough unique combinations to cover all of the students, implying that there may or may not be some students sharing the same 3 parameters.  Since we cannot give a conclusive answer to the question, statement (2) is insufficient. 

The correct answer is A. 

04/19/04
Question
Line L contains the points (2,3) and (p,q).  If q = 2, which of the following could be the equation of line m, which is perpendicular to line L?

(A) 2x + y = px + 7

(B) 2x + y = –px

(C) x + 2y = px + 7

(D) y – 7 = x ÷ (p – 2)

(E) 2x + y = 7 – px
Answer
First, we determine the slope of line L as follows:

[image: image518.png]




If line m is perpendicular to line L, then its slope is the negative reciprocal of line L's slope. (This is true for all perpendicular lines.) Thus:
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Therefore, the slope of line m can be calculated using the slope of line L as follows:
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This slope can be plugged into the slope-intercept equation of a line to form the equation of line m as follows:

y = (p – 2)x + b 

(where (p – 2) is the slope and b is the y-intercept)

This can be rewritten as y = px – 2x + b or 2x + y = px + b as in answer choice A.

An alternative method: Plug in a value for p. For example, let's say that p = 4.
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The slope of line m is the negative inverse of the slope of line L. Thus, the slope of line m is 2. 

Therefore, the correct equation for line m is the answer choice that yields a slope of 2 when the value 4 is plugged in for the variable p.


(A) 2x + y = px + 7   yields   y = 2x + 7

(B) 2x + y = –px   yields   y = –6x

(C) x + 2y = px + 7   yields   y = (3/2)x + 7/2

(D) y – 7 = x ÷ (p – 2)   yields   y = (1/2)x + 7

(E) 2x + y = 7 – px   yields   y = –6x + 7

Only answer choice A yields a slope of 2. Choice A is therefore the correct answer.

04/12/04
Question
If x, y, and z are integers and 2x5yz = 0.00064, what is the value of xy?

(1) z = 20

(2) x = –1

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

Answer
In this type of problem, the easiest thing to do is to express both sides of the equation in terms of prime numbers.  The left side of the equation is already expressed in terms of prime numbers, so we need to start by rewriting the right side of the equation in terms of prime numbers:
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Thus, the given equation can be rewritten as follows:
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Quite a bit is revealed by putting the equation in this form. The right side of the equation, which we will call the “target”, is comprised only of 2’s and 5’s.  Looking at the left side of the equation, we see that we have x number of 2’s and y number of 5’s along with some factor z. This unknown factor z must be comprised of only 2’s, only 5’s, some combination of 2’s and  5’s, or it must be 1 (i.e. with no prime factors). This is because any other prime components of z would yield a product that is different from the target.

The question asks us to solve for xy, which we can certainly do by determining the values of both x and y. Since x and y simply tell us the number of 2’s and 5’s, respectively, that will be contributed toward the product on the left side of the equation (e.g., if x = 2 and y = 3, there are two 2’s and three 5’s toward the product), we can look at this question in a slightly different light. The only other contributor to the final product on the left side is z.  If we knew how many 2’s and/or 5’s that z contributed to the product, this would be enough to tell us what x and y are.  After the inclusion of z, any surplus or deficit of 2’s would have to be covered by x and any surplus or deficit of 5’s would have to be covered by y. In other words, the question what is xy can be rephrased as what is z? 

In statement (1) we are told that z = 20, which is sufficient to answer our rephrased question. Just to illustrate, this statement means that z provides the product [image: image524.png]2%5)



 on the left side of our equation with two additional 2’s and an additional 5, since [image: image525.png]


.  We can use this information to solve for x and y as follows:
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In statement (2) we are given the number of 2’s contributed by the expression 2x on the left side of the equation. To hit the target, z must contain exactly two 2’s, since [image: image527.png]2-1
22



. But what about 5’s? Is the expression 5y the only source of 5’s or is z composed of 5’s as well? We have no way of knowing so we cannot find the value of z (or y).

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

04/05/04
Question
During a behavioral experiment in a psychology class, each student is asked to compute his or her lucky number by raising 7 to the power of the student's favorite day of the week (numbered 1 through 7 for Monday through Sunday respectively), multiplying the result by 3, and adding this to the doubled age of the student in years, rounded to the nearest year.  If a class consists of 28 students, what is the probability that the median lucky number in the class will be a non-integer?

(A) 0%
(B) 10%
(C) 20%
(D) 30%
(E) 40%

Answer
Since any power of 7 is odd, the product of this power and 3 will always be odd.  Adding this odd number to the doubled age of the student (an even number, since it is the product of 2 and some integer) will always yield an odd integer. Therefore, all lucky numbers in the class will be odd.

The results of the experiment will yield a set of 28 odd integers, whose median will be the average of the 14th and 15th greatest integers in the set. Since both of these integers will be odd, their sum will always be even and their average will always be an integer. Therefore, the probability that the median lucky number will be a non-integer is 0%. 

08/02/04
Question
Given that a, b, c, and d are different nonzero digits and that 10d + 11c < 100 – a, which of the following could not be a solution to the addition problem below?

       abdc
    + dbca
 

(A) 3689
(B) 6887
(C) 8581
(D) 9459
(E) 16091

Answer
In digit problems, it is usually best to find some characteristic that must be true of the correct solution. In looking at the given addition problem, the only promising feature is that the digit b is in the hundredths place in both numbers that are being added.

What does this mean? Adding together two of the same numbers is the same as multiplying the number by 2. In other words, b + b = 2b. This implies that the hundredths place in the correct solution should be an even number (since all multiples of 2 are even).

However, this implication is ONLY true if their is no "carry over" into the hundredths column. If the addition of the units and tens digits requires us to "carry over" a 1 into the hundredths column, then this will throw off our logic. Instead of just adding b + b to form the hundredths digit of the solution, we will be adding 1 + b + b (which would sum to an odd digit in the hundredths place of the solution).

The question then becomes, will there be a "carry over" into the hundredths column? If not, then the hundredths digit of the solution MUST be even. If there is a carry over, then the hundredths digit of the solution MUST be odd.

The only way that there would be a "carry over" into the hundredths column is if the sum of the units and tens places is equal to 100 or greater.

The sum of the units place can be written as c + a.
The sum of the tens place can be written as 10d + 10c.
Thus, the sum of the units and tens places can be written as c + a + 10d + 10c which simplifies to 10d + 11c + a.

The problem states that 10d + 11c < 100 – a. This can be rewritten as 10d + 11c + a < 100. In other words, the sum of the units and ten places totals to less than 100. Therefore, there is no "carry over" into the hundredths column and so the hundredths digit of the solution MUST be even.

The problem asks us which of the answer choices could NOT be a solution to the given addition problem, so we simply need to find an answer choice that does NOT have an even number in the hundredths place.

The only answer choice that qualifies is 8581. The correct answer is C.

07/26/04
Question
A, B, C, D, and E are airline pilots with very busy travel schedules. Given that D is able to meet at any time that B cannot meet, do the schedules of A, B, C, D, and E allow three of these five individuals to meet together for two uninterrupted hours?

(1) Pilots A and C, who cannot meet together, are not able to end any meeting during the AM hours of any weekday.

(2) Pilots B and E, who can never meet for longer than 2 uninterrupted hours, are only available to meet for two straight hours starting at 10:30 PM on any weekday and not ending during the AM hours of any weekend day.

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

Answer
This is a Yes/No data sufficiency question. The only way the statements will provide definitive information is if they lead to a definite YES answer or if they lead to a definite NO answer. (A "Maybe" answer means that the statements are not sufficient. 

Statement (1) alone only provides us information about when A and C cannot meet. It does not provide any information about when each of the pilots ARE able to meet. While we know that A and C cannot meet together, it is possible that some combination of three pilots would be able to meet together (such as ABD or CBE). Statement (1) alone therefore does not provide enough information to be able to definitively answer this question YES or NO. 

Statement (2) alone provides us with specific information about when B and E can meet. However we are not provided with information as to whether one of the other pilots --A, C or D -- will be able to join them for the meeting. Thus, statement (2) alone is not sufficient to answer this question

In analyzing statements (1) and (2) together, it is helpful to list the 10 possible ways that 3 of the pilots could meet:

1.  ABC 
2.  ABD 
3.  ABE
4.  ACD
5.  ACE
6.  ADE
7.  BCD
8.  BCE
9.  BDE 
10. CDE

Statements (1) and (2) taken together preclude pilots A or C from meeting with pilots B and E. This is due to the fact that pilots B and E can only meet for two straight hours from 10:30 PM to 12:30 AM starting on either Monday, Tuesday, Wednesday, or Thursday night while pilots A and C can never meet during the AM hours of any weekday (leaving the 12:00 AM to 12:30 AM slot impossible). This eliminates 8 of the 10 possibilities (1, 2, 3, 5, 6 because A can't meet with B or E and 7, 8, 10 because C can't meet with B or E.)

In addition, since pilot A cannot meet with pilot C, possibility 4 is also eliminated. 

Thus, the only possibility that remains is #9: BDE. The question stem states that D is able to meet at any time that B cannot. It may be tempting to use this information to conclude that B and D are not able to meet together. However, while we know for sure that D is able to meet at any time that B cannot, this does not preclude the possibility that D is ALSO able to meet at times when B can meet. Given that we don't know whether or not D can meet at the same time that B and E can meet - we do not have enough information to evaluate whether pilots B, D, and E will be able to meet together.

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

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

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

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

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

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

07/12/04
Question
Given that both x and y are positive integers, and that y = 3(x – 1) – x, is y divisible by 6?

(1) x is a multiple of 3

(2) x is a multiple of 4

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

Answer
In order for any number to be divisible by 6, it must be divisible by both 2 and 3. Thus, in order for y to be divisible by 6, y must be even (which is the same as being divisible by 2) and y must be a multiple of 3.

We can analyze each statement more effectively by breaking y into its 2 components: [3(x – 1)] and [x].

Statement (1) tells us that x is a multiple of 3.

Since x is a positive integer, 3(x – 1) is simply 3 raised to some integer power. This component of y will always be a multiple of 3.

From statement (1) we also know that the second component of y, which is simply x, is also a multiple of 3.

Subtracting one multiple of 3 from another multiple of 3 will yield a multiple of 3. Therefore, statement (1) tells us that y must be divisible by 3. However, this does not tell us whether y is even or not. Therefore, this is not enough information to tell us whether y is divisible by 6.

Statement (2) tells us that x is a multiple of 4. This means that x must be even.

Since x is a positive integer, 3(x – 1) is simply 3 raised to some integer power. This component of y will always be odd.

From statement (2) we also know that the second component of y, which is simply x, is even.

Subtracting an even number from an odd number yields an odd number. Therefore, statement (2) tells us that y must be odd. Since y is odd, it cannot be divisible by 2, which means y is NOT divisible by 6. This is sufficient information to answer the question.

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

07/05/04
Question
Roberto has three children: two girls and a boy. All were born on the same date in different years. The sum of the ages of the two girls today is smaller than the age of the boy today, but a year from now the sum of the ages of the girls will equal the age of the boy. Three years from today, the difference between the age of the boy and the combined ages of the girls will be 

A) 1
B) 2
C) 3
D) –2
E) –1

Answer
Each year, the age of the boy increases by 1. Each year, the sum of the ages of the two girls increases by 2 (as each girl gets older by one year, and there are two of them).

Let's say that the age of the boy today is equal to x, while the combined ages of the girls today is equal to y.

Then, next year the figures will be x + 1 and y + 2, respectively. The problem states that these two figures will be equal, which yields the following equation:

x + 1 = y + 2 which can be simplified to x = y + 1 

(This is consistent with the fact that the sum of the ages of the two girls today is smaller than the age of the boy today.)

Three years from now, the combined age of the girls will be y + 3(2) = y + 6. Three years from now, the boy's age will be x + 3. Using the fact (from above) that x = y + 1, the boy's age three years from now can be written as x + 3 = (y + 1) + 3 = y + 4.

The problem asks for the difference between the age of the boy three years from today and the combined ages of the girls three years from today. This difference equals y + 4 – (y + 6) = –2.

The correct answer is D.

Plug in real numbers to see if this makes sense.

Let the girls be 4 and 6 in age. The sum of their ages today is 10. The boy's age today is then (10 + 1) = 11. Three years from today, the girls will be 7 and 9 respectively, so their combined age will be 16. Three years from today, the boy will be 14. 

Be careful: The question asks for the difference between the boy's age and the sum of the girls ages three years from today. Which one will be younger? The boy. So the difference between the boy's age and the combined age of the girls will be a negative value: 14 – 16 = – 2.

