MISCELLANEOUS

1.
To determine the greatest possible number of contributors we must assume that each of these individuals contributed the minimum amount, or $50.  We can then set up an inequality in which n equals the number of contributors:

50n is less than or equal to $1,749

Divide both sides of the equation by 50 to isolate n, and get 

n is less than or equal to 34.98

Since n represents individual people, it must be the greatest whole number less than 34.98.  Thus, the greatest possible value of n is 34.

Alternately, we could have assumed that the fundraiser collected $1,750 rather than $1,749.  If it had, and we assumed each individual contributed the minimum amount, there would have been exactly 35 contributors ($50 x 35 = $1,750).  Since the fundraiser actually raised one dollar less than $1,750, there must have been one fewer contributor, or 34.

The correct answer is B.

2.


It may be easiest to represent the ages of Joan, Kylie, Lillian and Miriam (J, K, L and M) on a number line. If we do so, we will see that the ages represent consecutive integers as shown in the diagram.

[image: image1.jpg]



Since the ages are consecutive integers, they can all be expressed in terms of L: L, L + 1, 
L + 2, L + 3. The sum of the four ages then would be 4L + 6. Since L must be an integer (it’s Lillian’s age), the expression 4L + 6 describes a number that is two more than a multiple of 4:


4L + 6 = (4L + 4) + 2 

[4L + 4 describes a multiple of 4, since it can be factored into 4(L + 1) or 4 * an integer.]

54 is the only number in the answer choices that is two more than a multiple of 4 (namely, 52).

The correct answer is D.

3.
This is an algebraic translation problem dealing with ages. For this type of problem, an age chart can help us keep track of the variables:

	
	NOW
	IN 6 YEARS

	JANET
	J
	J + 6

	CAROL
	C
	C + 6



Using the chart in combination with the statements given in the question, we can derive equations to relate the variables. The first statement tells us that Janet is now 25 years younger than her mother Carol. Since we have used J to represent Janet’s current age, and C to represent Carol’s current age, we can translate the statement as follows: J = C – 25.

The second statement tells us that Janet will be half Carol’s age in 6 years. Since we have used (J + 6) to represent Janet’s age in 6 years, and (C + 6) to represent Carol’s age in 6 years, we can translate the statement as follows: J + 6 = (1/2)(C + 6). 

Now, we can substitute the expression for C (C = J + 25) derived from the first equation into the second equation (note: we choose to substitute for C and solve for J because the question asks us for Janet's age 5 years ago):

J + 6 = (1/2)(J + 25 + 6)
J + 6 = (1/2)(J + 31)
2J + 12 = J + 31
J = 19

If Janet is now 19 years old, she was 14 years old 5 years ago. 

The correct answer is B.

4.

The $1,440 is divided into 12 equal monthly allocations.

1440/12 = $120

The company has $120 allocated per month for entertainment, so the allocation for three months is 120 × 3 = 360

Since the company has spend a total of $300 thus far, it is $360 - $300 = $60 under budget.

The correct answer is A. 

5.


Since this problem includes variables in both the question and the answer choices, we can try solving by plugging in smart numbers. For x, we want to choose a multiple of 2 because we will have to take x/2 later. Let's say that ACME produces 4 brooms per month from January to April, so x = 4. The total number of brooms produced was (4 brooms x 4 months), or 16 brooms. 

ACME sold x/2 brooms per month, or 2 brooms per month (because we chose x = 4). Now we need to start figuring out the storage costs from May 2nd to December 31st. Since ACME sold 2 brooms on May 1st, it needed to store 14 brooms that month, at a cost of $14. Following the same logic, we see that ACME sold another two brooms June 1st and stored 12 brooms, which cost the company $12. We now see that the July storage costs were $10, August were $8, September $6, October $4, November $2, and for December there were no storage costs since the last 2 brooms were sold on December 1st. 

So ACME's total storage costs were 14 + 12 + 10 + 8 + 6 + 4 + 2 = $56. Now we just need to find the answer choice that gives us $56 when we plug in the same value, x = 4, that we used in the question. Since 14 x 4 = 56, $14x must be the correct value. 

The correct answer is E.

While plugging in smart numbers is the preferred method for VIC problems such as this one, it is not the only method. Below is an alternative, algebraic method for solving this problem:

ACME accumulated an inventory of 4x brooms during its four-month production period. If it sold 0.5x brooms on May 1st , then it paid storage for 3.5x brooms in May, or $3.5x. Again, if ACME sold 0.5x brooms on June 1st, it paid storage for 3x brooms in June, or $3x. The first row of the table below shows the amount of money spent per month on storage. Notice that since ACME liquidated its stock on December 1st, it paid zero dollars for storage in December. 

	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV

	$3.5x
	$3x
	$2.5x
	$2x
	$1.5x
	$1x
	$0.5x


If we add up these costs, we see that ACME paid $14x for storage. 

6.


The bus will carry its greatest passenger load when P is at its maximum value. If P = -2(S – 4)2 + 32, the maximum value of P is 32 because (S – 4)2 will never be negative, so the expression -2(S – 4)2 will never be positive. The maximum value for P will occur when -2(S – 4)2 = 0, i.e. when S = 4. 

The question asks for the number of passengers two stops after the bus reaches its greatest passenger load, i.e. after 6 stops (S = 6). 

P = -2(6 – 4)2 + 32

P = -2(2)2 + 32

P = -8 + 32

P = 24

The correct answer is C.

Alternatively, the maximum value for P can be found by building a table, as follows:

	S
	P

	0
	0

	1
	14

	2
	24

	3
	30

	4
	32

	5
	30

	6
	24



The maximum value for P occurs when S = 4. Thus, two stops later at S = 6, P = 24.

Answer choice C is correct.

7.
John was 27 when he married Betty, and since they just celebrated their fifth wedding anniversary, he is now 32. 

Since Betty's age now is 7/8 of John's, her current age is (7/8) × 32, which equals 28.

The correct answer is C. 

8.
Joe uses 1/4 of 360, or 90 gallons, during the first week. He has 270 gallons remaining (360 –90 = 270).
During the second week, Joe uses 1/5 of the remaining 270 gallons, which is 54 gallons.
Therefore, Joe has used 144 gallons of paint by the end of the second week (90 + 54 = 144).
The correct answer is B. 

9.
One way to do this problem is to recognize that the star earned $8M more ($32M - $24M = $8M) when her film grossed $40M more ($100M - $60M = $40M). She wants to earn $40M on her next film, or $8M more than she earned on the more lucrative of her other two films. Thus, her next film would need to gross $40M more than $100M, or $140M. 

Alternatively, we can solve this problem using algebra. The star's salary consists of a fixed amount and a variable amount, which is dependent on the gross revenue of the film. We know what she earned for two films, so we can set up two equations, where f is her fixed salary and p is her portion of the gross, expressed as a decimal:

She earned $32 million on a film that grossed $100 million: $32M = f + p($100M) 
She earned $24 million on a film that grossed $60 million: $24M = f + p($60M)

We can solve for p by subtracting the second equation from the first:
    $32M = f + p($100M)
– [$24M = f + p($60M)]
      $8M = p($40M)
        0.2 = p

We can now plug in 0.2 for p in either of the original equations to solve for f:
$32M = f + 0.2($100M)
$32M = f + $20M
$12M = f

Now that we know her fixed salary and the percentage of the gross earnings she receives, we can rewrite the formula for her total earnings as:
Total earnings = $12M + 0.2(gross)

Finally, we just need to figure out how much gross revenue her next film needs to generate in order for her earnings to be $40 million:
$40M = $12M + 0.2(gross)
$28M = 0.2(gross)
$28M/0.2 = $140M = gross

The correct answer is D. 

10.
I. UNCERTAIN: It depends on how many bicycles Norman sold.

For example, if x = 4, then Norman earned $44 [= $20 + (4 × $6)] last week. In order to double his earnings, he would have to sell a minimum of 9 bicycles this week (y = 9), making $92 [= $20 + (6 × $6) + (3 × $12)]. In that case, y > 2x.

However, if x = 6 and y = 11, then Norman would have earned $56 [= $20 + (6 × $6)] last week and $116 [= $20 + (6 × $6) + (5 × $12)] this week. In that case, $116 > 2 × $56, yet y < 2x.

So, it is possible for Norman to more than double his earnings without selling twice as many bicycles.

II. TRUE: In order to earn more money this week, Norman must sell more bicycles.

III. TRUE: If Norman did not sell any bicycles at all last week (x = 0), then he would have earned the minimum fixed salary of $20. So he must have earned at least $40 this week. If y = 3, then Norman earned $38 [= $20 + (3 × $6)] this week. If y = 4, then Norman earned $44 [= $20 + (4 × $6)] this week. Therefore, Norman must have sold at least 4 bicycles this week, which can be expressed y > 3.

The correct answer is D. 

11.
In order to determine the greatest number of points that an individual player might have scored, assume that 11 of the 12 players scored 7 points, the minimum possible. The 11 low scorers would therefore account for 7(11) = 77 points out of 100. The number of points scored by the twelfth player in this scenario would be 100 – 77 = 23. 

The correct answer is E. 

12.
Since we are not given any actual spending limits, we can pick numbers. In problems involving fractions, it is best to pick numbers that are multiples of the denominators.

We can set the spending limit for the gold account at $15, and for the platinum card at $30. In this case, Sally is carrying a balance of $5 (which is 1/3 of $15) on her gold card, and a balance of $6 (1/5 of $30) on her platinum card. If she transfers the balance from her gold card to her platinum card, the platinum card will have a balance of $11. That means that $19 out of her $30 spending limit would remain unspent.

Alternatively, we can solve this algebraically by using the variable x to represent the spending limit on her platinum card:

(1/5)x + (1/3)(1/2)x =
(1/5)x + (1/6)x =
(6/30)x + (5/30)x =
(11/30)x

This leaves 19/30 of her spending limit untouched.

The correct answer is D. 

13.
The problem talks about Martina and Pam's incomes but never provides an actual dollar value, either in the question or in the answer choices. We can, therefore, use smart numbers to solve the problem. Because the dollar value is unspecified, we pick a dollar value with which to solve the problem. To answer the question, we need to calculate dollar values for the portion of income each earns during the ten months not including June and August, and we also need to calculate dollar values for each player's annual income. 

Let's start with Martina, who earns 1/6 of her income in June and 1/8 in August. The common denominator of the two fractions is 24, so we set Martina's annual income at $24. This means that she earns $4 (1/6 × 24) in June and $3 (1/8 × 24) in August, for a total of $7 for the two months. If Martina earns $7 of $24 in June and August, then she earns $17 during the other ten months of the year. 

The problem tells us that Pam earns the same dollar amount during the two months as Martina does, so Pam also earns $7 for June and August. The $7 Pam earns in June and August represents 1/3 + 1/4 of her annual income. To calculate her annual income, we solve the equation: 7 = (1/3 + 1/4)x, with x representing Pam's annual income. This simplifies to 7 = (7/12)x or 12 = x. If Pam earns $7 of $12 in June and August, then she earns $5 during the other ten months of the year. [NOTE: we cannot simply pick a number for Pam in the same way we did for Martina because we are given a relationship between Martina's income and Pam's income. It is a coincidence that Pam's income of $12 matches the common denominator of the two fractions assigned to Pam, 1/3 and 1/4 - if we had picked $48 for Martina's income, Pam's income would then have to be $24, not $12.] 

Combined, the two players earn $17 + $5 = $22 during the other ten months, out of a combined annual income of $24 + $12 = $36. The portion of the combined income earned during the other ten months, therefore, is 22/36 which simplifies to 11/18. 

Note first that you can also calculate the portion of income earned during June and August and then subtract this fraction from 1. The portion of income earned during June and August, 7/18, appears as an answer choice, so be careful if you decide to solve it this way. 

Note also that simply adding the four fractions given in the problem produces the number 7/8, an answer choice. 1/8 (or 1 – 7/8) is also an answer choice. These two answers are "too good to be true" - that is, it is too easy to arrive at these numbers. 

The correct answer is D. 

14.
This fraction problem contains an "unspecified" total (the x liters of water in the lake). Pick an easy "smart" number to make this problem easier. Usually, the smart number is the lowest common denominator of all the fractions in the problem. However, if you pick 28, you will quickly see that this yields some unwieldy computation.

The easiest number to work with in this problem is the number 4. Let's say there are 4 liters of water originally in the lake. The question then becomes: During which year is the lake reduced to less than 1 liter of water?

At the end of 2076, there are 4 × (5/7) or 20/7 liters of water in the lake. This is not less than 1.

At the end of 2077, there are (20/7) × (5/7) or 100/49 liters of water in the lake. This is not less than 1.

At the end of 2078, there are (100/49) × (5/7) or 500/343 liters of water in the lake. This is not less than 1.

At the end of 2079, there are (500/343) × (5/7) or 2500/2401 liters of water in the lake. This is not less than 1.

At the end of 2080, there are (2500/2401) × (5/7) or 12500/16807 liters of water in the lake. This is less than 1.
Notice that picking the number 4 is essential to minimizing the computation involved, since it is very easy to see when a fraction falls below 1 (when the numerator becomes less than the denominator.) The only moderately difficult computation involved is multiplying the denominator by 7 for each new year.

The correct answer is D.

15.
This fraction problem contains an unspecified total (the number of married couples) and is most easily solved by a picking a "smart" number for that total. The smart number is the least common denominator of all the fractions in the problem. In this case, the smart number is 20.

Let's say there are 20 married couples. 

15 couples (3/4 of the total) have more than one child.
8 couples (2/5 of the total) have more than three children.

This means that 15 – 8 = 7 couples have either 2 or 3 children. Thus 7/20 of the married couples have either 2 or 3 children.

The correct answer is C.

16.
We can back solve this question by using the answer choices. Let’s first check to make sure that each of the 5 possible prices for one candy can be paid using exactly 4 coins:

8 = 5+1+1+1

13 = 10+1+1+1

40 = 10+10+10+10

53 = 50+1+1+1

66 = 50+10+5+1

So far we can’t make any eliminations. Now let’s check two pieces of candy:

16 = 5 + 5 + 5 + 1

26 = 10 + 10 + 5 + 1

80 = 25 + 25 + 25 + 5 

106 = 50 + 50 + 5 + 1 

132 = 50 + 50 + 25 + 5 + 1 + 1

We can eliminate answer choice E here. Now three pieces of candy:

24 = 10 + 10 + 1 + 1 + 1 + 1

39 = 25 + 10 + 1 + 1 + 1 + 1

120 = 50 + 50 + 10 + 10   

159 = 50 + 50 + 50 + 5 + 1 + 1 + 1 + 1. 

We can eliminate answer choices A, B and D.

Notice that at a price of 40¢, Billy can buy four and five candies with exactly 4 coins as well: 

160 = 50 + 50 + 50 + 10

200 = 50 + 50 + 50 + 50


This problem could also have been solved using divisibility and remainders. Notice that all of the coins are multiples of 5 except pennies. In order to be able to pay for a certain number of candies with exactly four coins, the total price of the candies cannot be a value that can be expressed as 5x + 4, where x is a positive integer. In other words, the total price cannot be a number that has a remainder of 4 when divided by 5. Why? The remainder of 4 would alone require 4 pennies. 

We can look at the answer choices now just focusing on the remainder when each price and its multiples are divided by 5: 

	Price per candy
	Remainder
when price for 
1 candy is
divided by 5
	Remainder
when price for 
2 candies is
divided by 5
	Remainder 
when price for 
3 candies is
divided by 5
	Remainder 
when price for 
4 candies is 
divided by 5

	8
	3
	1
	4
	1

	13
	3
	1
	4
	2

	40
	0
	0
	0
	0

	53
	3
	1
	4
	2

	66
	1
	2
	3
	4


The only price for which none of its multiples have a remainder of 4 when divided by 5 is 40¢. 

Notice that not having a remainder of 4 does not guarantee that exactly four coins can be used; however, having a remainder of 4 does guarantee that exactly for coins cannot be used!

The correct answer is C.

17.
From the question we know that 40 percent of the violet/green mix is blue pigment. We also know that 30 percent of the violet paint and 50 percent of the green paint is blue pigment. Since the blue pigment in the violet/green mix is the same blue pigment in the original violet and green paints, we can construct the following equation:

.3v + .5g = .4(v + g)
.3v + .5g = .4v + .4g
.1g = .1v
g = v

Therefore, the amount of violet paint is equal to the amount of green paint in the brown mixture, each contributing 50 percent of the total. Since the red pigment represents 70 percent of the weight of the violet paint, it must account for 70 percent of 50 percent of the weight of the brown mix. This represents (.7)(.5) = .35, or 35% of the total weight of the brown mix. Since we have 10 grams of the brown paint, the red pigment must account for (.35)(10) = 3.5 grams of the brown paint.

There is an alternative way to come up with the conclusion that there must be equal amounts of green and violet paints in the mix. Since there is blue paint in both the violet and green paints, when we combine the two paints, the percentage of blue paint in the mix will be a weighted average of the percentages of blue in the violet paint and the percentage of blue in the green paint. For example, if there is twice as much violet as green in the brown mix, the percentage of blue in the violet will get double weighted. From looking at the numbers, however, 40% is exactly the simple average of the 30% blue in violet and the 50% blue in green. This means that there must be an equal amount of both paints in the mix.

Since there are equal amounts of violet and green paint in the 10 grams of brown mixture, there must be 5 grams of each. The violet paint is 70% red, so there must be (.7)(5) = 3.5 grams of red paint in the mix.

The correct answer is B.

18.
This question requires us to untangle a series of ratios among the numbers of workers in the various years in order to find the number of workers after the first year. We can solve this problem by setting up a grid to keep track of the information:

	Before
	After Year 1
	After Year 2
	After Year 3
	After Year 4

	
	
	
	
	



We are told initially that after the four-year period, the company has 10,500 employees:

	Before
	After Year 1
	After Year 2
	After Year 3
	After Year 4

	
	
	
	
	10,500



We are then told that the ratio of the number of workers after the fourth year to the number of workers after the second year is 6 to 1. This implies that the number of workers after the fourth year is six times greater than that after the second year. Thus the number of workers after the second year must be 10,500/6 = 1,750:

	Before
	After Year 1
	After Year 2
	After Year 3
	After Year 4

	
	
	1,750
	
	10,500



We are then told that the ratio of the number of workers after the third year to the number after the first year is 14 to 1. We can incorporate this into the chart:

	Before
	After Year 1
	After Year 2
	After Year 3
	After Year 4

	
	x
	1,750
	14x
	10,500



Now we are told that the ratio of the number of workers after the third year to that before the period began is 70 to 1. We can incorporate this into the chart as well:

	Before
	After Year 1
	After Year 2
	After Year 3
	After Year 4

	Y
	x
	1,750
	14x
70y
	10,500



From the chart we can see that 14x = 70y. Thus x = 5y:

	Before
	After Year 1
	After Year 2
	After Year 3
	After Year 4

	Y
	5y
	1,750
	70y
	10,500



Since the ratio between consecutive years is always an integer and since after three years the number of workers is 70 times greater, we know that the series of ratios for the first three years must include a 2, a 5, and a 7 (because 2 x 5 x 7 = 70). But this fact by itself does not tell us the order of the ratios. In other words, is it 2 - 5 - 7 or 7 - 2 - 5 or 5 - 2 - 7, etc? We do know, however, that the factor of 5 is accounted for in the first year. So we need to know whether the number of workers in the second year is twice as many or seven times as many as in the first year.  

Recall that the number of workers after the fourth year is six times greater than that after the second year.  This implies that the ratios for the third and fourth years must be 2 and 3 or 3 and 2. This in turn implies that the ratio of 7 to 1 must be between the first and second years.  So 1,750 is 7 times greater than the number of workers after the first year. Thus, 1,750/7 = 250.

Alternatively, since the question states that the ratio between any two years is always an integer, we know that 1,750 must be a multiple of the number of workers after the first year.  Since only 70 and 250 are factors of 1750, we know the answer must be either choice B or choice C. If we assume that the number of workers after the first year is 70, however, we can see that this must cannot work. The number of workers always increases from year to year, but if 70 is the number of workers after the first year and if the number of workers after the third year is 14 times greater than that, the number of workers after the third year would be 14 x 70 = 980, which is less than the number of workers after the second year. So choice B is eliminated and the answer must be choice C.

The correct answer is choice C: 250.

19.
It is important to remember that if the ratio of one group to another is x:y, the total number of objects in the two groups together must be a multiple of x + y. So since the ratio of rams to ewes on the farm is 4 to 5, the total number of sheep must be a multiple of 9 (4 parts plus 5 parts). And since the ratio of rams to ewes in the first pen is 4 to 11, the total number of sheep in the first pen must be a multiple of 15 (4 parts plus 11 parts). Since the number of sheep in each pen is the same, the total number of sheep must be a multiple of both 9 and 15. 

If we assume that the total number of sheep is 45 (the lowest common multiple of 9 and 15), the number of rams is 20 and the number of ewes is 25 (ratio 4:5). 

45/3 = 15, so there are 15 sheep in each pen. Therefore, there are 4 rams and 11 ewes in the first pen (ratio 4:11). This leaves 20 - 4 = 16 rams and 25 - 11 = 14 ewes in the other two pens. Since the second and third pens have the same ratio of rams to ewes, they must have 16/2 = 8 rams and 14/2 = 7 ewes each, for a ratio of 8:7 or 8/7.

Alternatively, we can answer the question algebraically.

Since the ratio of rams to ewes in the first pen is 4:11, let the number of rams in the first pen be 4x and the number of ewes be 11x.  Let r be the number of rams in the second pen and let e be the number of ewes in the second pen.  Since the number of sheep in each pen is the same, we can construct the following equation: 4x + 11x = r + e, or 15x = r + e.  

Since the number of sheep in each pen is the same, we know that the number of rams in the second and third pens together is 2r and the number of ewes in the second and third pens together is 2e.  Therefore, the total number of rams is 4x + 2r. The total number of ewes is 11x + 2e. Since the overall ratio of rams to ewes on the farm is 4:5, we can construct and simplify the following equation:
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We can find the ratio of r to e by setting the equations we have equal to each other.  First, though, we must multiply each one by coefficients to make them equal the same value:
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Since both equations now equal 120x, we can set them equal to each other and simplify:
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The correct answer is A. 

20.
We can find a ratio between the rates of increase and decrease for the corn and wheat:

[image: image6.png]rate of corn price increase 5%
ate of wheat pric devrease  x {8 - 1]





To get rid of the radical sign in the denominator, we can multiply top and bottom by [image: image7.png]N-ESt



 and simplify:
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This ratio indicates that for every cent that the price of wheat decreases, the price of corn increases by [image: image9.png]52 +5



 cents.  So if the price of wheat decreases by x cents, the price of corn will increase by [image: image10.png](B +5)x



cents.

Since the difference in price between a peck of wheat and a bushel of corn is currently $2.60 or 260 cents, the amount by which the price of corn increases plus the amount by which the price of wheat decreases must equal 260 cents.  We can express this as an equation:  

Amount Corn Increases + Amount Wheat Decreases = 260

We can then rewrite this word equation using variables. Let c be the decrease in the price of wheat in cents:
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Notice that the radical 2 was replaced with its approximate numerical value of 1.4 because the question asks for the approximate price.  We need not be exact in this particular instance.  

If c = 20, we know that the price of a peck of wheat had decreased by 20 cents when it reached the same level as the increased price of a bushel of corn. Since the original price of a peck of wheat was $5.80, its decreased price is $5.80 - $0.20 = $5.60. 

(By the same token, since c = 20, the price of a bushel of corn had increased by 20([image: image12.png]52 +5



) cents when it reached the same level as the decreased price of a peck of wheat. This is equivalent to an increase of approximately 240 cents. Thus the increased price of a bushel of corn = $3.20 + $2.40 = $5.60.)

The correct answer is E.

21.


Let s represent the number of science majors, m represent the number of math majors, h represent the number of history majors, and l represent the number of linguistics majors. 

We can set up the following equations:

s = (1/3)h

m = (2/3)h

s + m + h + l = 2000

We can substitute and isolate the number of linguistics majors.

(1/3)h + (2/3)h + h + l = 2000
2h + l = 2000
l= 2000 – 2h

We can rephrase the question:  "How many students major in history?"

(1) SUFFICIENT:  If l = m, and m = (2/3)h, we can solve for h:

(1/3)h + (2/3)h + h + l = 2000
(1/3)h + (2/3)h + h +(2/3)h = 2000
(8/3)h = 2000
h = 2000(3/8)
h = 750

If h = 750, l = (2/3)h = 500. 

(2) SUFFICIENT:  If m = s + 250, and m = (2/3)h and s = (1/3)h, we can substitute and solve for h:

(2/3)h = (1/3)h + 250
(1/3)h = 250
h = 750

If h = 750, l = 2000 – 2(750) = 500.

The correct answer is D.

22.

We can think of the liquids in the red bucket as liquids A, B, C and E, where E represents the totality of every other kind of liquid that is not A, B, or C. In order to determine the percentage of E contained in the red bucket, we will need to determine the total amount of A + B + C and the total amount of E. 

It is TEMPTING (but incorrect) to use the following logic with the information given in Statement (1).
Statement (1) tells us that the total amount of liquids A, B, and C now in the red bucket is 1.25 times the total amount of liquids A and B initially contained in the green bucket. 

Let's begin by assuming that, initially, there are 10 ml of liquid A in the green bucket. Using the percentages given in the problem we can now determine that the composition of the green bucket was as follows:

10% A = 10 ml
10% B = 10 ml
80% E = 80 ml

Since there were 20 total ml of A and B in the green bucket, we know from statement (1) that there must be 25 ml of A + B + C now in the red bucket (since 25 is 1.25 times 20). 

From this we can deduce that, there must have been 5 ml of C in the blue bucket. We can use the percentages given in the problem to determine the exact initial composition of the blue bucket:

10% C = 5 ml
90% E = 45 ml

Since the liquid in the red bucket is simply the totality of all the liquids in the green bucket plus all the liquids in the blue bucket, we can use this information to determine the total amount of A + B + C (25 ml) and the total amount of E (80 + 45 = 125 ml) in the red bucket. Thus, the percentage of liquid now in the red bucket that is NOT A, B, or C  is equal to 125/150 = 83 1/3 percent.

This ratio (or percentage) will always remain the same no matter what initial amount we choose for liquid A in the green bucket. This is because the relative percentages are fixed. We can generalize that given an initial amount x for liquid A in the green bucket, we know that the amount of liquid B in the green bucket must also be x and that the amount of E in the green bucket must be 8x. We also know that the amount of liquid C in the blue bucket must be .5x, which means that the amount of E in the blue bucket must be 4.5x. 

Thus the total amount of A + B + C in the red bucket is x + x + .5x = 2.5x and the total amount of liquid E in the red bucket is 8x + 4.5x = 12.5x. Thus the percentage of liquid now in the red bucket that is NOT A, B, or C is equal to 12.5x/15x or 83 1/3 percent.

However, the above logic is FLAWED because it assumes that the green bucket does not contain liquid C and that the blue bucket does not contain liquids A or B. 

In other words, the above logic assumes that knowing that there are x ml of A in the green bucket implies that there are 8x ml of E in the green bucket. Remember, however, that E is defined as the totality of every liquid that is NOT A, B, or C! While the problem gives us information about the percentages of A and B contained in the green bucket, it does not tell us anything about the percentage of C contained in the green bucket and we cannot just assume that this is 0. If the percentage of C in the green bucket is not 0, then this will change the percentage of E in the green bucket as well as changing the relative amount of liquid C in the blue bucket.

For example, let's say that the green bucket contains 10 ml of liquids A and B but also contains 3 ml of liquid C. Take a look at how this changes the logic:

Green bucket:
10% A = 10 ml
10% B = 10 ml
3% C = 3 ml
77% E = 77 ml

Since there are 20 total ml of A and B in the green bucket, we know from statement (1) that there must be 25 ml of A + B + C in the red bucket (since 25 is 1.25 times 20).

Since the green bucket already contributes 23 ml of this total, we know that there must be 2 total ml of liquids A, B and C in the blue bucket. If the blue bucket does not contain liquids A or B (which we cannot necessarily assume), then the composition of the blue bucket would be the following:

10% C = 2 ml
90% E = 18 ml

Note, however, that if the blue bucket does contain some of liquids A or B, then the composition of the blue bucket might also be the following:

10% C = 1 ml
10% A = 1 ml
80% E = 8 ml

Notice that it is impossible to ascertain the exact amount of E in the red bucket - since this amount will change depending on whether the green bucket contains liquid C and/or the blue bucket contains liquids A or B.

Thus statement (1) by itself is NOT sufficient to answer this question.

Statement (2) tells us that the green and blue buckets did not contain any of the same liquids. As such, we know that the green bucket did not contain liquid C and that the blue bucket did not contain liquids A or B. On its own, this does not help us to answer the question. However, taking Statement (2) together with Statement (1), we can definitively answer the question. 

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

23.

When solve such kind of questions, we just need to know the ratio one price to another price. It is time waste to calculate one by one.

Both two statements do not give the information, as well as their combination. 

Answer is E

24.
This question can be restated in several ways. Let Work = amount earned (i.e., amount needed to purchase the jacket). Recall, Work = Rate x Time. Since the number of hours that either Jim or Tom need to work in order to purchase the jacket is given, we need only know either person's rate of pay to determine the cost of the jacket; hence, the question can be restated as either: "What is x?" or "What is y?". 

Also, since the amount of time needed for either Jim or Tom to purchase the jacket is given, it can be shown that the amount of time needed for them working together to purchase the jacket can also be calculated. The formula Work = Rate x Time also applies when Jim and Tom work together; hence, only the combined rate of Jim and Tom working together is required. Since the combined rate of two people working together is equal to the sum of their individual rates, the question can also be restated as: "What is X + Y?" 

(1) INSUFFICIENT: This statement gives only the relative earning power of Jim and Tom. Since the original question states the amount of time needed for either Jim or Tom to earn enough money to purchase the jacket, it also gives us the relative earning power of Jim and Tom. Hence, statement (1) does not add any information to the original question. 

(2) SUFFICIENT: Let Z = 1 jacket. Since Tom and Jim must 4 and 5 hours, respectively, to earn enough to buy 1 jacket, in units of "jacket per hour," Jim works at the rate of 1/4 jackets per hour and Tom works at the rate of 1/5 jackets per hour. Their combined rate is 1/4 + 1/5 = 5/20 + 4/20 = 9/20 jackets per hour. Since Time = Work/Rate, Time = 1 jacket/(9/20 jackets per hour) = 20/9 hours. 

Since the combined pay rate of the Jim and Tom is equal to the sum of the individual pay rates of the two; hence, the combined pay rate in dollars per hour is X + Y. When the two work together, AmountEarned = CombinedPayRate x Time = (X + Y) x 9/20. Since statement (2) states that X + Y = $43.75, this statement is sufficient to compute the cost of the jacket (it is not necessary to make the final calculation). 

The correct answer is B. 

Note: It is also not necessary to explicitly compute the time needed for Jim and Tom working together to earn the jacket (20/9 hours). It is only necessary to recognize that this number can be calculated in order to determine that (2) is sufficient.

25.
The question stem tells us that Bill has a stack of $1, $5, and $10 bills in the ratio of 10 : 5 : 1 respectively. We're trying to find the number of $10 bills.

(1) INSUFFICIENT: Since the ratio of the number of $1 bills to $10 bills is 10 : 1, the dollar value of the $1 and $10 bills must be equal. Therefore statement (1) gives us no new information, and we cannot find the number of $10 bills.

(2) SUFFICIENT: The problem states that the number of $1, $5, and $10 bills is in the ratio of 
10 : 5 : 1, so let's use an unknown multiplier x to solve the problem. 

	
	$1 bills
	$5 bills
	$10 bills
	Total

	Number
	10 x
	5 x
	1 x
	16 x

	Value
	$10 x
	$25 x
	$10 x
	$45 x


Using x, we can see that there are 10x $1 bills with a value of $10x. Furthermore, there are 5x $5 bills with a value of $25x. Finally, there are 1x $10 bills with a value of $10x. Statement (2) says that the total amount he has is $225, so we can set up an equation as follows:

$10x + $25x + $10x = $225
$45x = $225
x = 5

Since there are 1x $10 bills this means that there are 5 $10 bills.

The correct answer is B.

26.
It is tempting to view the information in the question as establishing a pattern as follows:

Green, Yellow, Red, Green, Yellow, Red, . . .

However, consider that the following non-pattern is also possible:

Green, Yellow, Red, Green, Green, Green, Green . . .

INSUFFICIENT: This tells us that the 18th tile is Green or Red but this tells us nothing about the 24th tile. Statement (1) alone is NOT sufficient.

INSUFFICIENT:  This tells us that the 19th tile is Yellow or Red but this tells us nothing about the 24th tile. Statement (2) alone is NOT sufficient.

AND (2) INSUFFICIENT: Together, the statements yield the following possibilities for the 18th and 19th tiles:

GY, GR, RY, or RR

However, only GY adheres to the rules given in the question. Thus, we know that tile 18 is green and tile 19 is yellow. However, this does not help us to determine the color of the next tile, much less tile 24 (the one asked in the question). For example, the next tile (tile 20) could be green or red. Thus, the statements taken together are still not sufficient.

The correct answer is E.

27.
Each basket must contain at least one of each type of fruit. We also must ensure that every basket contains less than twice as many apples as oranges. Therefore, the minimum number of apples that we need is equal to the number of baskets, since we can simply place one apple per basket (even if we had only 1 apple and 1 orange per basket, we would not be violating any conditions).  If we are to divide the 20 oranges evenly, we know we will have 1, 2, 4, 5, 10, or 20 baskets (the factors of 20).  But because we don't know the exact number of baskets, we do not know how many apples we need. Thus, the question can be rephrased as: "How many baskets are there?"

INSUFFICIENT: This tells us only that the number of baskets is even (halving an odd number of baskets would result in half of a basket). Since we have 20 oranges that must be distributed evenly among an even number of baskets, we know we have 2, 4, 10, or 20 baskets. But because we still do not know exactly how many baskets we have, we cannot know how many apples we will need.

SUFFICIENT: This tells us that 10 oranges (half of the original 20) would not be enough to place an orange in every basket. So we must have more than 10 baskets. Since we know the number of baskets is 1, 2, 4, 5, 10, or 20, we know that we must have 20 baskets. Therefore, we know how many apples we will need.

The correct answer is B.

28.

Let the cost of each coat be x, the sales price be y. We just want to know what is 20(y-x). 

For 1, we knew that 20(2y-x)=2400, insufficient to find y-x

For 2, we knew that 20(y+2-x)=440, we can get 20(y-x)=400. It's sufficient.

Answer is B

29.

For 1, country A can send 9 representatives, total number will 9+8+7+6+5+41=76>75. 

Answer is E

30.
Let number of rows is a, number of the chairs in a row is b.

So, b-a=1

From 1, ab72, a8, b9, sufficient alone.

From 2, 2b-1=17, b=9, sufficient alone.

Answer is D.

31.


Statement 1 is obviously insufficient
Statement 2, let Friday be x. To obtain the least value of x, the other five days should be, x-1, x-2, x-3, x-4, x-5
So, 38+x+x-1+x-2+x-3+x-4+x-5=90
6x=67
x=67/6>11

32.



Let attend fee be x, number of person be y:
Form 1, (x-0.75)(y+100)=xy----100x-0.75y-75=0 
From 2, (x+1.5)(y-100)=xy ----100x+1.5y-150=0
Combine 1 and 2, we can get specific value of x and y.
Answer is C

33.


Combined 1 and 2, three situations need to be studied:

----Last week+this week<36, then x=(510-480)/2=15, the number of the items is 480/15=32

----Last week=35, then x=480/35=160/7. Or x can be resolved in the way: 

x=(510-480)/(1+3/2)=12, two result are conflict. 

----Last week>=36, then x=30/(2*3/2)=10. The number of the items more than 36 =(480-36*10)/20=6, so, total number is 36+6=42

Above all, answer is E

34.


1) is sufficient.
2). No two members sold same number of tickets; the least numbers of the tickets they sold would be 0, 1, 2.
Answer is D

35.
"one kilogram of a certain coffee blend consists of X kilogram of type I and Y kilogram of type II" means that X+Y=1

Combined C=6.5X+8.5Y, we get:

X=(8.5-C)/2, Y=(C-6.5)/2

Combined C>=7.3, X=(8.5-C)/2<1.2/2=0.6

Answer is B

36.


It is somewhat tricky.

Usually, we need two equations to solve two variables. 

For example, in this question, from 1, x=y=6, from 2, 21x+23y=130, the answer should be C.

Actually, the variables in such questions should be integers. Thus, hopefully, we can solve them with only one equation. 

21x+23y=130, we try x=1, 2, 3, 4,5..and find that only x=4, y=2 can fulfill the requirements. Answer is B.

To sum up, please be careful when you met such questions.

37.

More than 10 Paperback books, at least is 11, and cost at least $88

From 1, 150/25=6, at least 6 hardcover books.

From 2, 260-150-88=22, is not enough to buy a hardcover book. 

Combined 1 and 2, we know that Juan bought 6 hardcover books.

Answer is C

38. 

c=kx+t 

In last month, cost=1000k+t; profit=1000(k+60) -(1000k+t) =60000-t, so, we need to solve t.

From 1, 150000=1000*(k+60), there is no information about t.

From 2, (1000k+t)-(500k+t)=45000, still cannot solve out t.

Answer is E

39. 
(2+5+6+4)/(5000+12000+18000+16000)*60000 = 20

Answer is B

40.
The fine for one day: $0.1

The fine two days: $0.2, as it is less than $0.1+$0.3

The fine for three days: $0.4, as it is less than $0.2+$0.3

The fine for four days: $0.4+$0.3=$0.7, as it is less than $0.4*2

Answer is B

41. 

Let x be the height of the tree increase each year, then:

[4+6x-(4+4x)]/(4+4x) = 1/5

10x = 4+ 4x

x= 2/3

42.


In the origin plan, each one should pay X/T.

Actually, each of the remaining coworkers paid X/(T-S).

Then, X/(T-S) - X/T = S*X / T(T-S)

43.
The business produced a total of 4x rakes from November through February. The storage situations were shown in the following table:

So, the total cost is 14X*0.1=1.4X

	Month
	Mar.
	Apr.
	May
	June
	July
	Aug.
	Sept.
	Oct.
	Total

	Storage
	7x/2
	3x
	5x/2
	2x
	3x/2
	x
	x/2
	0
	14x


44. In order to realize a profit, the company's revenue must be higher than the company's costs. We can express this as an inequality using the information from the question:
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If we distribute and move all terms to one side, we get:
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We can factor this result:
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When the value of p makes this inequality true, we know we will have a profit.  When the value of p does NOT make the inequality true, we will not have a profit.  When p equals 3 or 4, the product is zero. So the values of p that will make the inequality true (i.e., will yield a negative product) must be either greater than 4, less than 3, or between 3 and 4.  To determine which is the case, we can test a sample value from each interval.

If we try p = 5, we get:
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Since 2 is positive, we know that values of p greater than 4 will not make the inequality true and thus will not yield a profit.

If we try p = 2, we get:
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Since 2 is positive, we know that the values of p less than 3 will not make the inequality true and thus will not yield a profit.

If we try p = 3.5, we get:
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Since -.25 is negative, we know that values between 3 and 4 will make the inequality true and will thus yield a profit.  Since p can be any positive value less than 100 (we cannot have a negative price or a price of zero dollars), there are 100 possible intervals between consecutive integer values of p. The interval 3 < p < 4 is just one. Therefore, the probability that the company will realize a profit is 1/100 and the probability that it will NOT realize a profit is 1 - 1/100 or 99/100.

The correct answer is D.

45. To calculate the average daily deposit, we need to divide the sum of all the deposits up to and including the given date by the number of days that have elapsed so far in the month.  For example, if on June 13 the sum of all deposits to that date is $20,230, then the average daily deposit to that date would be  [image: image19.png]


.

We are told that on a randomly chosen day in June the sum of all deposits to that day is a prime integer greater than 100.  We are then asked to find the probability that the average daily deposit up to that day contains fewer than 5 decimal places.

In order to answer this question, we need to consider how the numerator (the sum of all deposits, which is defined as a prime integer greater than 100) interacts with the denominator (a randomly selected date in June, which must therefore be some number between 1 and 30).

First, are there certain denominators that – no matter the numerator – will always yield a quotient that contains fewer than 5 decimals?

Yes. A fraction composed of any integer numerator and a denominator of 1 will always yield a quotient that contains fewer than 5 decimal places. This takes care of June 1.

In addition, a fraction composed of any integer numerator and a denominator whose prime factorization contains only 2s and/or 5s will always yield a quotient that contains fewer than 5 decimal places. This takes cares of June 2, 4, 5, 8, 10, 16, 20, and 25.

Why does this work? Consider the chart below:

	Denominator
	Any Integer divided by this denominator will yield either an integer quotient or a quotient ending in:
	# of Decimal Places

	2
	.5
	1

	4
	multiples of .25
	maximum of 2

	5
	multiples of .2
	1

	8
	multiples of .125
	maximum of 3

	10
	multiples of .1
	1

	16
	multiples of .0625
	maximum of 4

	20
	multiples of .05
	maximum of 2

	25
	multiples of .04
	maximum of 2


What about the other dates in June?

If the chosen day is any other date, the denominator (of the fraction that makes up the average daily deposit) will contain prime factors other than 2 and/or 5 (such as 3 or 7). Recall that the numerator (of the fraction that makes up the average daily deposit) is defined as a prime integer greater than 100 (such as 101).

Thus, the denominator will be composed of at least one prime factor (other than 2 and/or 5) that is not a factor of the numerator. Therefore, when the division takes place, it will result in an infinite decimal. (To understand this principle in greater detail read the explanatory note that follows this solution.)

Therefore, of the 30 days in June, only 9 (June 1, 2, 4, 5, 8, 10, 16, 20, and 25) will produce an average daily deposit that contains fewer than 5 decimal places: [image: image20.png]


  .  
The correct answer is D.

 

Explanatory Note: Why will an infinite decimal result whenever a numerator is divided by a denominator composed of prime factors (other than 2 and/or 5) that are not factors of the numerator?

Consider division as a process that ends when a remainder of 0 is reached.  

Let's look at 1 (the numerator) divided by 7 (the denominator), for example. If you divide 1 by 7 on your calculator, you will see that it equals .1428...  This decimal will go on infinitely because 7 will never divide evenly into the remainder. That is, a remainder of 0 will never be reached.
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 , and so on...

For contrast, let's look at 23 divided by 5:
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So 23/5 = 4.6.  When the first remainder is divided by 5, the division will end because the first remainder (3) is treated as if it were a multiple of 10 to facilitate the division and 5 divides evenly into multiples of 10.  

By the same token, the remainder when an odd number is divided by 2 is always 1, which is treated as if it were 10 to facilitate the division.  10 divided by 2 is 5 (hence the .5) with no remainder.

When dividing by primes that are not factors of 10 (e.g., 3, 7, 11, etc.), however, the process continues infinitely because the remainders will always be treated as if they were multiples of 10 but the primes cannot divide cleanly into 10, thus creating an endless series of remainders to be divided.

If the divisor contains 2's and/or 5's in addition to other prime factors, the infinite decimal created by the other prime factors will be divided by the 2's and/or 5's but will still be infinite.

46. 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.

47. We can answer this by keeping track of how many cubes are lopped off of each side as the cube is trimmed (10 x 10 + 10 x 9 + 9 x 9 + ...), but this approach is tedious and error prone.  A more efficient method is to determine the final dimensions of the trimmed cube, then find the difference between the dimensions of the trimmed and original cubes.

Let's call the first face A, second face B, and third face C.  By the end of the operation, we will have removed 2 layers each from faces B and C, and 3 layers from face A.  So B now is 8 cubes long, C is 8 cubes long, and A is 7 cubes long.  The resulting solid has dimensions 8 x 8 x 7 cubes or 448 cubes.  We began with 1000 cubes, so 1000 - 448 = 552.  Thus, 552 cubes have been removed.

The correct answer is B.

48. 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.

49. 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.

50. 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.

51.

The question gives a function with two unknown constants and two data points. In order to solve for the position of the object after 4 seconds, we need to first solve for the contants r and b.  We can do this by creating two equations from the two data points given:

p(2) = 41 = r(2) – 5(2)2 + b
41 = 2r – 20 + b
61 = 2r + b

p(5) = 26 = r(5) – 5(5)2 + b
26 = 5r – 125 + b
151 = 5r + b

We can now solve these equations for r and b using substitution:

61 = 2r + b
(61 – 2r) = b

151 = 5r + b
151 = 5r + (61 – 2r)
151 = 3r + 61
90 = 3r
r = 30

Substituting back in, we can find b:

61 = 2r + b
61 = 2(30) + b
b = 1

So, we can rewrite the original function and plug in t = 4 to find our answer:

p(t) = 30t – 5t2 + 1
p(4) = 30(4) – 5(4)2 + 1
p(4) = 120 – 80 + 1
p(4) = 41

The correct answer is D.

52.

Let us call the Trussian's current age a. Therefore the Trussian's current weight is [image: image23.png]


. 

Seventeen years after he is twice as old as he is now, the Trussian's age will be [image: image24.png]2a+17



and his weight will therefore be [image: image25.png]a7



.We are told that the Trussian's current weight, [image: image26.png]


 , is three keils less than his future weight, [image: image27.png]a7



. Therefore, [image: image28.png]Ja+3=aZas17



.We can solve the equation as follows:

[image: image29.png]Va+3=\2a+17
(a +3f =(J2a + 17
a+6/+9=22417
Gla=ass
6/ =(@+8)
368 =6% + 162+ 64
o%-20a+64=0
(a—16)a-4)=0



 

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.

53.

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.

54.

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: image30.png]



We can now solve for x as follows:
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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.

55.
In questions like this, it helps to record the given information in a table.  Upon initial reading, the second sentence is probably very confusing but what is clear is that it discusses the ages of the two boys at two different points in time:  let's refer to them as “now”, and “then”.  So, let's construct a table such as the one below.  Let x and y denote the boys' ages “now”:

	 
	Johnny's age
	Bobby's age

	Now
	x
	y

	then 
	 
	 


Now, re-read the first few words of the second sentence:  “Johnny's age now is the same as Bobby's age . . . ‘then’”.  We can fill in one more entry of the table as shown:

	 
	Johnny's age
	Bobby's age

	Now
	x
	y

	then 
	 
	x


Finally, the rest of the second sentence tells us that “then” was the time when Johnny's age was half Bobby's current age; i.e., Johnny's age “then” was (1/2)y.  We can complete the table as follows:

	 
	Johnny's age
	Bobby's age

	Now
	x
	y

	then 
	(1/2)y
	x


One way to solve this problem is to realize that, as two people age, the ratio of their ages changes but the difference in their ages remains constant.  In particular, the difference in the boys ages “now'” must be the same as the difference in their ages “then”.  This leads to the equation: y - x = x - (1/2)y, which reduces to x = (3/4)y; Johnny is currently three-fourths as old as Bobby.  

Without another equation, however, we can't solve for the values of either x or y.  (Alternatively, we could compute the elapsed time between “then” and “now” for each boy and set the two equal; this leads to the same equation as above.)

(1) INSUFFICIENT: Bobby's age at the time of Johnny's birth is the same as the difference between their ages, y - x.  So statement (1) tells us that y = 4(y - x), which reduces to x = (3/4)y.  This adds no more information to what we already knew!  Statement (1) is insufficient.

(2) SUFFICIENT:  This tells us that Bobby is 6 years older than Johnny; i.e., y = x + 6.  This gives us a second equations in the two unknowns so, except in some rare cases, we should be able to solve for both x and y -- statement (2) is sufficient.  Just to verify, substitute x = (3/4)y into the second equation to obtain y = (3/4)y + 6 , which implies y = 24.  Bobby is currently 24 and Johnny is currently 18.

The correct answer is B, Statement (2) ALONE is sufficient to answer the question, but statement (1) alone is not.

56.

First, let c be the number of cashmere blazers produced in any given week and let m be the number of mohair blazers produced in any given week.  Let p be the total profit on blazers for any given week.  Since the profit on cashmere blazers is $40 per blazer and the profit on mohair blazers is $35 per blazer, we can construct the equation p = 40c + 35m.  In order to know the maximum potential value of p, we need to know the maximum values of c and m.

Statement (1) tells us that the maximum number of cutting hours per week is 200 and that the maximum number of sewing hours per week is 200.

Since it takes 4 hours of cutting to produce a cashmere blazer and 4 hours of cutting to produce a mohair blazer, we can construct the following inequality: [image: image32.png]4c + 4m < 200



.

Since it takes 6 hours of sewing to produce a cashmere blazer and 2 hours of sewing to produce a mohair blazer, we can construct the following inequality: [image: image33.png]6c + 2m £ 200



.

In order to maximize the number of blazers produced, the company should use all available cutting and sewing time.  So we can construct the following equations:

[image: image34.png]6C + 2m = 200





Since both equations equal 200, we can set them equal to each other and solve:
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So when m = 25 and c = 25, all available cutting and sewing time will be used.  If p = 40c + 35m, the profit in this scenario will be 40(25) + 35(25) or $1,875.  Is this the maximum potential profit?

Since the profit margin on cashmere is higher, might it be possible that producing only cashmere blazers would be more profitable than producing both types?  If no mohair blazers are made, then the largest number of cashmere blazers that could be made will be the value of c that satisfies 6c = 200 (remember, it takes 6 hours of sewing to make a cashmere blazer).  So c could have a maximum value of 33 (the company cannot sell 1/3 of a blazer).  So producing only cashmere blazers would net a potential profit of 40(33) or $1,320.  This is less than $1,875, so it would not maximize profit.

Since mohair blazers take less time to produce, perhaps producing only mohair blazers would yield a higher profit.  If no cashmere blazers are produced, then the largest number of mohair blazers that could be made will be the value of m that satisfies 4m = 200 (remember, it takes 4 hours of cutting to produce a mohair blazer).  So m would have a maximum value of 50 in this scenario and the profit would be 35(50) or $1,750.  This is less than $1,875, so it would not maximize profit.

So producing only one type of blazer will not maximize potential profit, and producing both types of blazer maximizes potential profit when m and c both equal 25.

Statement (1) is sufficient.

Statement (2) tells us that the wholesale cost of cashmere cloth is twice that of mohair cloth.  This information is irrelevant because the cost of the materials is already taken into account by the profit margins of $40 and $35 given in the question stem.

Statement (2) is insufficient.

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

57.
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.

58.
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: image36.png]



The correct answer is C.

59.

The question does not ask for the actual number of years ago that animal z became extinct. Instead it asks for t, the number of years scientists predicted it would take for animal z to become extinct. 

(1) INSUFFICIENT: This tells us that animal z became extinct 4 years ago but it does not provide information about t. 

(2) INSUFFICIENT: This provides a relationship between the predicted time of extinction time and the actual time of extinction but does not provide any actual values for either. 

(1) AND (2) INSUFFICIENT: The easiest way to approach this problem is to imagine a time line from 0 to 10. The scientists made their prediction 10 years ago, or at 0 years. 

From statement (1) we know that animal z became extinct 4 years ago, or at 6 years. 

From statement (2) we know that if the scientists had extended their prediction by 3 years they would have been incorrect by 2 years. The key to this question is to realize that "incorrect by 2 years" could mean 2 years in either direction: 6 + 2 = 8 years or 6 – 2 = 4 years. 

From here, we can write two simple equations: 

t + 3 = 8          OR          t + 3 = 4 
t = 5                              t = 1 

This gives us two different values for t, which means that (1) and (2) together are not sufficient to come up with one definitive value for t. The correct answer is E.

60.

To answer this question, we need to minimize the value of l = (7.5 – x)4 + 8.971.05.  Since we do not need to determine the actual minimum longevity, we do not need to find the value of the second component in our formula, 8.971.05, which will remain constant for any level of x. Therefore, to minimize longevity, we need to minimize the value of the first component in our formula, 
i.e. (7.5 – x)4. Since we are raising the expression (7.5 – x) to an even exponent, 4, the value of 
(7.5 – x)4 will always be non-negative, i.e. positive or zero. Thus, to minimize this outcome, we need to find the value of x for which (7.5 – x)4 = 0. 
(7.5 – x)4 = 0 
7.5 – x = 0 
x = 7.5 

Therefore, the metal construction will have minimal longevity for the value of x = 7.5, i.e. when the density of the underlying material will be equal to 7.5 g/cm3. 

The correct answer is C. 

Calculations, Exponents, Basic Algebra
1.
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: image37.png]Ho



 is simplified by multiplying by [image: image38.png]Sl



.

In the case of a complex radical, such as [image: image39.png]S5+2J6



, we multiply by the conjugate, [image: image40.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.

2.

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: image42.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:

[image: image47.png]R0 90 £ 6



. 

3.
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: image48.png]V24 5/R + 2458 (Jznwzs M/zafwzs)z




Notice that the new expression is of the form [image: image49.png](x+y)



where [image: image50.png]X=+/24+5y23 and y-+24-5,23



.

Recall that [image: image51.png](x+yf =X +y+2xy



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

Returning to our expression:

[image: image52.png]


, while [image: image53.png]


and [image: image54.png]2xy -2(\24+5./23 |24 -5./23



. 

Notice that [image: image55.png]Xy



neatly simplifies to 48. This leaves only the [image: image56.png]


expression left to simplify.
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.
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.

Notice that the expression under the square root sign is of the form [image: image60.png](x+y)(x-y)



. And recall that [image: image61.png](x+y)(x-y)=x"-y



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

Returning to our expression:
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.

Finally then: [image: image63.png]X +yli2xy-48+2



.

But now we must remember to "unsquare" (or take the square root of) our answer: [image: image64.png]J50 = 25x2 =52



.

Therefore, the correct answer is D.

4.
We can simplify the question as follows: 

8a(1/4)b = ?     [Break all non-primes down to primes.]

(23)a(2-2)b = ? [Multiply exponents taken on the same base.]

(23a)(2-2b) = ? [Add exponents since the two bases are equal.]

23a - 2b = ?      

We can rephrase the question as "what is 3a -2b?"

(1) SUFFICIENT: b = 1.5a, so 2b = 3a.  This means that 3a - 2b = 0.

(2) INSUFFICIENT: This statement gives us no information about b. 

The correct answer is A

5.

[image: image65.jpg]



The distance from G to H is 513 - 512.  

The distance between and two consecutive points is constant, so the distance from A to G will be 6 times the distance from G to H or 6(513 – 512).  

The value of A, therefore, will be equal to the value of G minus the distance from A to G:  

512 – 6(513 – 512) [image: image66.png]


 512 – 6[512(5 – 1)] [image: image67.png]


 512 – 6(512)(4) [image: image68.png]




512(1 – 24) [image: image69.png]


 (-23)512. 

The correct answer is B.

6.
(35x + 35x + 35x)(45x + 45x  + 45x  + 45x) =
35x(1 + 1 + 1) × 45x(1 + 1 + 1 + 1) =
3(35x) × 4(45x) =
35x+1 × 45x+1 =
(3 × 4)5x+1 =
125x+1
Remember that when you multiply different bases raised to the SAME exponent, the product is simply the product of the bases raised to their common exponent.

The correct answer is A. 

7.

First, let us simplify the exponential equation: 
(2a)(3b)(5c) = 12(2k)(3l)(5m)
(2a)(3b)(5c) = (3)(4)(2k)(3l)(5m)
(2a)(3b)(5c) = (31)(22)(2k)(3l)(5m)
(2a)(3b)(5c) = (2k+2)(3l + 1)(5m)

When the bases on both sides of an equation are equal and the bases are prime numbers, the exponents of the respective bases must also be equal: a = k + 2; b = l + 1; and c = m. Now recall that a, b, and c represent the hundreds, tens, and units digits of the three-digit integer x; similarly, k, l, and m represent the hundreds, tens, and units digits of the three-digit integer y. 

Therefore, the hundreds digit of x is 2 greater than the hundreds digit of y; the tens digit of x is 1 greater than the tens digit of y; finally, the units digit of x is equal to the units digit of y. Using this information, we can set up our subtraction problem and find the value of (x – y): 
   abc
– klm
   210

The correct answer is C. 

8.
(1) SUFFICIENT: Statement(1) tells us that x > 234, so we want to prove that 234 > 1010. We'll prove this by manipulating the expression 234. 

234 = (24)(230) 
234 = 16(210)3

Now 210 = 1024, and 1024 is greater than 103. Therefore:

234 > 16(103)3
234 > 16(109) 
234 > 1.6(1010).

Since 234 > 1.6(1010) and 1.6(1010) > 1010, then 234 > 1010. 

(2) SUFFICIENT: Statement (2) tells us that that x = 235, so we need to determine if 235 > 1010. Statement (1) showed that 234 > 1010, therefore 235 > 1010. 

The correct answer is D.

9.
A radical expression in a denominator is considered non-standard. To eliminate a radical in the denominator, we can multiply both the numerator and the denominator by the conjugate of that denominator. 
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The correct answer is C

10.
First rewrite the expression in the question using only prime bases (4 is not prime), as follows: 2a22b.

 

(1) SUFFICIENT: We can substitute -2b for a into the expression in the question. What is the value of (2-2b)(22b)? 

 

This can be simplified to 2-2b+2b = 20 = 1.

 

(2) INSUFFICIENT: We have no information about the value of a.

 

The correct answer is A.

11.
An effective strategy for problems involving exponents is to break the bases of all the exponents into prime factors. This technique will allow us to combine like terms: 

274x + 2 × 162-2x × 36x × 96 – 2x = 1
(33)4x + 2 × (2 × 34)-2x × (22 × 32)x × (32)6 – 2x = 1
312x + 6 × 2-2x × 3-8x × 22x × 32x × 312 – 4x = 1
2-2x + 2x × 312x + 6 – 8x + 2x + 12 – 4x = 1
20 × 3 2x + 18 = 1
3 2x + 18 = 1
3 2x + 18 = 30
2x + 18 = 0
2x =  -18
x = -9

The correct answer is A.

12.


[image: image71.png]


Let's rewrite the right side of the equation in base 2 and base 3:  (22x+1)(32y-1) = (23)x(33)y. This can be rewritten as: (22x+1)(32y-1) = 23x33y
Since both bases on either side of the equation are prime, we can set the exponents of each respective base equal to one another: 

2x + 1 = 3x,   so x = 1
2y – 1 = 3y,   so y = -1

Therefore,  x + y = 1 + (-1) = 0. 

The correct answer is C

13.

Before dealing with this expression, it is helpful to remember several general exponent rules: 

When multiplying expressions with the same base, ADD the exponents first:
(32)(33) = (3)(3)(3)(3)(3) = 35 = 32 + 3

When dividing expressions with the same base, SUBTRACT the exponents first:
(35)/(32) = (3)(3)(3)(3)(3) / (3)(3) = (3)(3)(3) = 33 = 35 - 2

When raising a power to a power, combine exponents by MULTIPLYING them:
(32)4 = (32)(32)(32)(32) = (3 × 3)(3 × 3)(3 × 3)(3 × 3) = (3)(3)(3)(3)(3)(3)(3)(3) = 38 = 32(4)

In this question, we are asked to solve an expression with many exponents, but none of them have common bases, at least not as currently written. However, some of the bases have prime factors in common. Look at each part of the expression and break each into its factored form. 

If we look at the terms in the numerator on the left side: 

62 = (2 × 3)2 = 22 × 32 
44 = 2 × 2 × 11 = 22 × 111 
5x cannot be factored 
20 = 2 × 2 × 5 = 22 × 51

Note that several of the terms in the numerator have bases in common, so the numerator simplifies by ADDING the exponents of those terms:
(22 × 32)(22 × 111)(5x)(22 × 51) = (26)(32)(5(x + 1))(111)

If we look at the terms in the denominator on the left side: 

82 = (2 × 2 × 2)2 = (23)2 = 26 
9 = 3 × 3 = 32 

On the right side of the equation: 

1375 = 5 × 5 × 5 × 11 = 53 × 111

Now that each exponent and large number is expressed in terms of its prime factors, we can put the equation back together.  Then we'll see what can cancel to simplify the entire equation:
(26)(32)(5(x + 1))(111) ÷ (26)(32) = 53 × 111
Canceling the 26 and 32 that appear in the numerator and denominator of the left side, and canceling the 11 that appears on each side of the equal sign:

5(x + 1) = 53
x + 1 = 3 
x = 2 

The correct answer is D.
14.

If we know y, we can solve for x.  Thus, we can rephrase the question, "What is y?" 

(1) SUFFICIENT:  If y2 = 625, we know that y = 25 or -25.  However, since 5x will be positive no matter what x is, and 5x = y, then y must be positive. Thus, y must be 25.  If y is 25, we know that x = 2.  

(2) SUFFICIENT:  If y3 = 15,625, y must equal 25.  (Tip: In order to understand a number like 15,625 exponentially, try breaking it down into its roots.  15,625 = 5 × 5 × 5 × 5 × 5 × 5 = 25 × 25 × 25 = 253.) If y is 25, we know that x = 2. 

The correct answer is D.
15.


This question might be rephrased “How many golf balls do Wendy and Pedro have combined?” Otherwise, we must simply find the number of balls possessed by Jim. 

(1) INSUFFICIENT: Observe that Jim could have 2 balls and Wendy 6, or Jim could have 3 balls while Wendy has 9.

(2) INSUFFICIENT: If Pedro has 1/2 of the golf balls, Pedro has 12 balls. However, this statement gives no information about the number of balls possessed by Jim or Wendy.

(1) AND (2) SUFFICIENT: Statement (2) tells us that Pedro has 12 balls. Therefore, Wendy and Jim collectively have the remaining 12 balls. Statement (1) tells us that Jim has 1/3 of the number of Wendy’s golf balls. Let j = the number of Jim’s golf balls and w = the number of Wendy’s golf balls. 

j = w/3 

Multiplying both sides by 3 yields 

3j = w 

Given that j + w = 12, we can substitute that j + 3j = 12. If 4j = 12, j = 3. 

The correct answer is C.
16.


The best way to answer this question is to use the exponential rules to simplify the question stem, then analyze each statement based on the simplified equation.

(327)(3510)(z) = (58)(710)(914)(xy)  Break up the 3510 and simplify the 914
(327)(510)(710)(z) = (58)(710)(328)(xy)  Divide both sides by common terms 58, 710, 327
(52)(z) = 3xy

(1) SUFFICIENT: Analyzing the simplified equation above, we can conclude that z must have a factor of 3 to balance the 3 on the right side of the equation. Statement (1) says that z is prime, so z cannot have another factor besides the 3. Therefore z = 3.

Since z = 3, the left side of the equation is 75, so xy = 25. The only integers greater than 1 that satisfy this equation are x = 5 and y = 2, so statement (1) is sufficient. Put differently, the expression xy must provide the two fives that we have on the left side of the equation. The only way to get two fives if x and y are integers greater than 1 is if x = 5 and y = 2. 

(2) SUFFICIENT: Analyzing the simplified equation above, we can conclude that x must have a factor of 5 to balance out the 52 on the left side. Since statement (2) says that x is prime, x cannot have any other factors, so x = 5. Therefore statement (2) is sufficient.

The correct answer is D.
17.
It is tempting to express both sides of the equation 44x = 1600 as powers of 4 and to try and solve for x. However, if we do that, we get a power of five on the right side as well: 
44x = 16 × 100 
44x = 42 × 4 × 25 
44x = 43 × 52 
It becomes clear that x is not an integer and that we can’t solve the question this way. 

Let’s try manipulating the expression about which we are being asked. 
(4x–1)2 = 42x– 2
If we further simplify we get the expression 42x/42 
To solve this expression, all we need is to find the value of 42x 

Now let’s look back at our original equation. If 44x = 1600, we can find the value of 42x by taking the square root of both sides of the equation. Taking the square root of an exponential expression is tantamount to halving its exponent. 
[image: image72.png]



Since the question asks for 42x/42, the answer is 40/42, which simplifies to 40/16 or 5/2. 

The correct answer is D

18.

(15x + 15x+1) = 15y4y
[15x + 15x(151)]  = 15y4y
      (15x )(1 + 15) = 15y4y
             (15x)(16) = 15y4y
         (3x)(5x)(24) = (3y)(5y)(22y)

Since both sides of the equation are broken down to the product of prime bases, the respective exponents of like bases must be equal. 

2y = 4 so y = 2.

x = y so x = 2. 

The correct answer is A
19.


In problems that involve exponential expressions on both sides of the equation, it is imperative to rewrite the bases so that either the same base or the same exponent appears on both sides of the equation. Here, we can get a common base by replacing the 9 with 32.

3m3m3m = 9n
3m3m3m = (32)n
33m = 32n

Since the bases are the same, the exponents must be equal.

3m = 2n
m/n = 2/3

The correct answer is B
50.


(1) SUFFICIENT:  We can rewrite this equation in a base of 3:  3b + 2 = 35, which means that b + 2 = 5 and therefore b = 3.  

We can plug this value into the equation a = 3b – 1 to solve for a.  

(2) SUFFICIENT:  We can set the right side of this equation equal to the right side of the equation in the quesiton (both sides equal a). 

3b – 1 = 32b – 4, which means that b – 1 = 2b – 4 and therefore b = 3.   We can plug this value into the equation a = 3b – 1 to solve for a.  

The correct answer is D
21.

Recognize here the basic form (x –y)2, which equals x2 - 2xy + y2.  
[image: image73.png]745



 corresponds here to x, and [image: image74.png]


corresponds to y.

So the expression can be simplified to:
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Under the radical, recognize the basic form (a + b)(a – b), which equals a2 – b2.

The expression can be further simplified to:
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The correct answer is C

22.

The key to this question is to recognize the common algebraic identity:
a2 – b2 = (a + b)(a – b)

In this question, the a term is x/3 and the b term is 2/y, which makes the identity from the question equal to:
x2/9 – 4/y2 = (x/3 – 2/y)(x/3 + 2/y) = 12

(1) SUFFICIENT:
Substituting the information from this statement into the equation from the question: 
(x/3 – 2/y)(x/3 + 2/y) = 12 
(x/3 – 2/y)(6) = 12 
x/3 – 2/y = 2 

We now have two equations with x and y: 
x/3 + 2/y = 6 (from this statement) 
x/3 – 2/y = 2 (from the substitution above) 

Combine the two equations (by adding), then simplify: 
(2)(x/3) = 8 (the y terms cancelled) 
x/3 = 4 
x = 12 

(2) SUFFICIENT:
Substituting the information from this statement into the equation from the question: 
(x/3 – 2/y)(x/3 + 2/y) = 12 
(2)(x/3 + 2/y) = 12 
x/3 + 2/y = 6 

We now have two equations with x and y: 
x/3 – 2/y = 2 (from this statement) 
x/3 + 2/y = 6 (from the substitution above) 

Combine the two equations (by adding), then simplify: 
(2)(x/3) = 8 (the y terms cancelled) 
x/3 = 4 
x = 12 

The correct answer is D
23.

We can determine the value of (a + b)2 in one of three ways: by figuring out the sum of a and b, by determining what a and b are separately, or by determining the value of a2 + 2ab + b2 (which is the quadratic form of our product of factors).

(1) INSUFFICIENT: After multiplying both sides by b we can determine that ab = 15, but we know nothing else.

(2) INSUFFICIENT: If we FOIL (a – b)2  we can learn that  a2 – 2ab + b2 = 4. Alternatively, this statement also indicates that (a – b) = 2 or -2. However, neither of these manipulations allow us to determine the sum of a and b, the respective values of a and b individually, or the value of a2 + 2ab + b2.

(1) AND (2) SUFFICIENT: Statement 1 tells us ab = 15.  If we substitute this into the quadratic equation from the second statement, we can determine the value of a2 + b2 in the following manner:

a2 – 2(15) + b2 = 4
a2 – 30 + b2 = 4 
a2 + b2 = 34

If we know the value of a2 + b2, and the value of ab, we can determine the value of a2  + 2ab + b2.

a2 + 2ab + b2 =
a2 + b2 + 2ab =
34 + 2(15) = 64

The correct answer is C
24.


The equation x2y2 = 18 – 3xy is really a quadratic, with the xy as the variable.

x2y2 + 3xy – 18 = 0 
(xy + 6)(xy – 3) = 0
xy = 3 or -6

However, we are told that x and y are positive so xy must equal 3. 

Therefore, x = 3/y and x2 = 9/y2.

Alternatively, this is a VIC (variable in choice) and can be solved by plugging numbers. If we plug a value for y and find the corresponding value of x, we can check the answers to see which one matches the value of x. 

Looking at the values 3 and 18 in the equation, a y value of 3 makes sense.
x2(3)2 = 18 – 3(x)(3) 
9x2 = 18 – 9x
9x2 – 9x + 18 = 0
x2 – x + 2 = 0
(x + 2)(x – 1) = 0
x = 1, -2
But since x cannot be negative, x = 1

If we plug y = 3 into each of the answer choices, (C) and (D) both give an x value of 1. 
(A) 1/3
(B) 2
(C) 1
(D) 1
(E) 4

We must now plug another value of y to decide between (C) and (D). Ultimately, only (D) represents the correct value each time. 

The correct answer is D

25.

This equation can be manipulated into a quadratic equation by squaring both sides:

[image: image77.png]y=fFy 4




y2 = 3y + 4
y2 – 3y – 4 = 0

This quadratic equation can be factored to

(y + 1)(y – 4) = 0

There are two possible solutions for y: -1 and 4.  The product of the two possible solutions for y is -4.

The correct answer is A

26.


We know that the sum of the cubes of a and b is 8:  a3 + b3 = 8.  We also know that a6 – b6 = 14.  Using our knowledge of the quadratic template for the difference of two squares, 
x2 – y2 = (x + y)(x – y), we can rewrite a6 – b6 = 14 as follows:

(a3)2 – (b3)2 = 14
(a3 – b3)(a3 + b3) = 14

Substituting for a3 + b3 gives:

(a3 – b3)(8) = 14
(a3 – b3) = 14/8 = 7/4

The correct answer is D


27.

One way to answer this question is to substitute 1/x for x and 1/y for y in the expression, then simplify the resulting expression.

	1/x + 1/y
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1/x – 1/y





Multiply the numerator and the denominator by xy to eliminate the fractions.

	xy(1/x + 1/y)
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xy(1/x – 1/y)
	 =  
	(y + x)
[image: image80.png]



(y – x)





Since this is not one of the answer choices, it is necessary to simplify further.  With the knowledge that y + x = x + y and y – x = -(x – y), it can be stated that 

	(y + x)
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(y – x)
	 = -  
	(x + y)
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(x – y)





The correct answer is A

28.
When a problem involves variables raised to the fourth power, it is often useful to represent them as a square of another square, since this approach will allow us to apply manipulations of squares. Also note that since we are dealing with high exponents, the approach of plugging numbers would prove time-consuming and prone to error in this case. 

Therefore, let's use algebra to solve this problem. Note that 9x4 – 4y4 = (3x2)2 – (2y2)2. We can represent this expression using the formula for the difference of two squares: 9x4 – 4y4 = (3x2)2 – (2y2)2 = (3x2 + 2y2)(3x2 – 2y2). 

Let’s use this shortcut to simplify the equation: 
9x4 – 4y4 = 3x2 + 2y2 
(3x2 + 2y2)(3x2 – 2y2) = (3x2 + 2y2) 

At this step, our first instinct may be to divide both sides of the equation by (3x2 + 2y2). Remember that in order to divide both sizes of the equation by an algebraic expression, we need to know that the value of this expression is not equal to zero, since dividing by zero results in an undefined outcome. By looking again at the question, we see that x and y are both non-zero integers, so (3x2 + 2y2) cannot be equal to zero. Therefore, we can indeed simplify the equation further by dividing out the (3x2 + 2y2) from each side:

(3x2 – 2y2) = 1
3x2 = 2y2 + 1  
x2 = (2y2+1)/3 

Note that we could also have found the correct answer by plugging in numbers at this stage (since we have eliminated the high exponents in the equation). For example, if we plug in y = 2 to the equation (3x2 – 2y2) = 1, we see that x2 = 3. Now we can plug y = 2 into each of the answer choices to find that only C also gives us x2 = 3. 

Finally, if we are careful, we might also see that answer choices A and B cannot be correct because they are negative, and no non-zero integer squared can equal a negative number. 


The correct answer is C
29.
To find the ratio of r to s, we need to be able to solve EITHER for r/s OR for r and s independently.

(1) INSUFFICIENT: The equation provided in statement 1 cannot be rewritten in the form r/s = some value. 

(2) INSUFFICIENT: The equation provided in statement 2 can be simplified as follows:

r2 – s2 = 7
(r + s)(r – s) = 7.

However, this cannot be rewritten in the form r/s = some value. 

(1) AND (2) SUFFICIENT: We can substitute the information from statement (1) in the equation from statement 2 as follows:

(r + s)(r – s) = 7.
(7)(r – s) = 7.
r – s = 1.

Adding this equation to the equation from the first statement allows us to solve for r.  

	
	(r – s = 1)

	+
	(r + s = 7)
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	2r     = 8


Thus, r = 4. If r is 4, then s must be 3. The ratio of r to s is 4 to 3. 

The correct answer is C
30.

z is the difference between the number of men and the number of women in the choir; hence z = x – y. In order to answer the question “what is z?”, we need to be able to determine either the value of the quantity x – y, or the values of both x and y from which quantity x – y can be computed. 

(1) SUFFICIENT: After adding 9 to both sides of the equation, we get x² – 2xy + y² = 9. Since we are interested in the variables x and y, it would be helpful to rearrange the expression x² – 2xy + y² into an expression that contains terms for x and y individually. This suggests that factoring the expression into a product of two sums is in order here. Since the coefficients of both the x² and the y² terms are 1 and the coefficient of the xy term is negative, the most logical first guess for factors is (x – y)(x – y) or (x – y)². (We can quickly confirm that these are the correct factors by multiplying out (x – y)(x – y) and verifying that this is equal to x² – 2xy + y².) Hence, we now have (x – y)² = 9 or x – y = 3 or -3. Since the stimulus states that z or x – y is a physical quantity (“there are z more men than women…”), the only answer that makes logical sense is x – y = 3. 

(2) INSUFFICIENT: After adding 225 to both sides of the equation, we get x² + 2xy + y² = 225. Since we are interested in the variables x and y, it would be helpful to rearrange the expression x² + 2xy + y² into an expression that contains terms for x and y individually. This suggests that factoring the expression into a product of two sums is in order here. Since the coefficients of both the x² and the y² terms are 1 and the coefficient of the xy term is positive, the most logical first guess for factors is (x – y)(x – y) or (x – y)². (We can quickly confirm that these are the correct factors by multiplying out (x – y)(x – y) and verifying that this is equal to x² - 2xy + y².) Hence, we now have (x + y)² = 225 or x + y = 15 or -15. Even if we could pinpoint the value of x + y to one of those two values, this knowledge would not give us any insight as to the value of the quantity x - y, or the values of x and y individually. 

The correct answer is A
31.

In this problem, we are given the information to set up the following three equations with three unknowns: 

x = z/4 
x + y + z = 26 
y = 2z 

Using the method of substitution, we can now solve for each of the three unknowns. 

Since the first equation, x = z/4, is an equation for x in terms of z, and the third equation, y = 2z, is an equation for y in terms of z, we can replace x and y in the second equation by their equivalent expressions as follows: 

x + y + z = (z/4) + (2z) + z = 26

We are left with an equation with just one unknown z. We can now solve for z:

(z/4) + (2z) + z = 26
z/4 + 8z/4 + 4z/4 = 13z/4 = 26
z/4 = 2
z = 8

Now that we know z, we can easily solve for y, then compute y + z (note: we can also solve for x, but since we are not interested in the value of x there is no need to do so): 

y = 2z = 2(8) = 16 
y + z = 16 + 8 = 24

Since the largest factor of any number is the number itself, the largest factor of the sum of y and z is 24. 

The correct answer is E

32.


Solve the original equation for b:

2 + 5a – b/2 = 3c
2 + 5a – 3c = b/2
4 + 10a – 6c = b

Knowing the value of 10a – 6c will allow us to calculate the value of b.  So, the rephrased question becomes:  "What is 10a – 6c?"  

(1) INSUFFICIENT:  Knowing the sum of a and c is not enough to determine the value of 10a – 6c.  For example, if a = 10 and b = 3, then 10a – 6c = 10(10) – 6(3) = 82.  However, if a = 6 and b = 7, then 10a – 6c = 10(6) – 6(7) = 18.

(2) SUFFICIENT:  Manipulating the equation gives us the following:

-12c = -20a + 4
20a – 12c = 4
10a – 6c = 2

The correct answer is B
33.

(1) INSUFFICIENT: We can start manipulating this equation by multiplying both sides by xy. However, we see that the value of xy depends on the values of x and y. 
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The value of xy changes according to the values of x and y. 

(2) SUFFICIENT: If we manipulate this equation and solve for xy, we come up with a distinct value for xy. 
[image: image85.png]




The correct answer is B
34.

To simplify a radical in the denominator of a fraction, you must multiply the denominator by something that will cause the radical to disappear. You must also multiply the numerator by this same value so as not to change the value of the fraction. (In effect, by multiplying the numerator and the denominator by the same value, you are multiplying the entire fraction by 1.) 

 

What will cause the radical in denominator to disappear? Multiply the denominator [image: image86.png]


 by its complement, [image: image87.png]


, as follows:
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The correct answer is B

35.

(1/5)^m*(1/4)^18=(1/5^m)*(1/2^36)=1/(5^m*2*2^35)=1/2(5^m*2^3 5)

1/2(5^m*2^35)= 1/2(10)^35, means that 5^m*2^35=10^35. 

Obviously, m is 35

36.

1 * 4^11 can be expressed at the format 2*10^n,5^21 * 4^115^21 * 2^22=2*10^21.

So, n=21

37.


[image: image89.png]


We can rewrite 311 as 33 × 33 × 33 × 32. Since 52 (or 25) is quite close to 33 (or 27), we can replace each 33 with 52 since the question asks us to approximate.

 

The expression becomes 528 + ( 52 × 52 × 52 × 32) = 5q or 528 + 56(32) = 5q

We can factor out a 56 as follows:  56(522 + 32) = 5q

Since 32 (or 9) is insignificant compared to 522 (a huge number), we can approximate the expression as: 56(522). q is approximately equal to 28.

Another way to look at this problem is to realize that while 311 is a big number, it pales in comparison to 528. The effect of adding 311 to 528 will be much less than multiplying 528  by another 5 (i.e. 529). To prove this, let’s look at two smaller numbers, such as 54 (625) and 33 (27). When you add 27 to 625, the sum is much closer to 54 (625) then to 55 (3125).

The correct answer is C.

38.

The expression in the question can be simplified: 

	2x  + 2x
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2y
	 =  
	2( 2x )
[image: image91.png]



2y
	 =  
	2x+1   
[image: image92.png]



2y
	 = 
	2x-y+1


The question can be rephrased as “what is x – y?” since that would suffice to help us solve the expression. 

(1) SUFFICIENT: The statement provides us with a value for x – y. 

 

(2) INSUFFICIENT: The statement cannot be manipulated to come up with a value for x – y, nor can it alone provide a value for x and y. 


The correct answer is A.
39.

We can rephrase the question as "What is y?" or since we know that [image: image93.png]


, "What is x?" 

(1) SUFFICIENT:  From the question we know that [image: image94.png]


, so x = y2.  According to the statement, we also know that x = yx.  If we set the two equations equal to one another, 
y2 =  yx.  x then must be equal to 2.  (There is another solution to this equation: Both x and y are equal to 1. However, the question stem states that x is not equal to y so we can eliminate this possibility.)

(2) SUFFICIENT:  If we take the cube root of both sides of the equation x3 = 8, we find that x = 2. 

The correct answer is D.

40.


(1) INSUFFICIENT: This gives us a range of possible values for y. The low end of the range (1/5) is smaller than 7/11, while the high end of the range (11/12) is greater than 7/11. Thus, we cannot determine whether y is greater than 7/11. 

(2) SUFFICIENT: This gives us a range of possible values for y. The low end of the range (2/9) is smaller than 7/11, and the high end of the range (8/13) is also smaller than 7/11. Thus, y cannot be greater than 7/11. 

The correct answer is B.
41.

Bottom of Form

[image: image95.png]


The key to this question is to recognize the two common algebraic identities:
 

(x + y)2 = x2 + 2xy + y2
(x + y)(x – y) = x2 – y2
 

In this question the x term is [image: image96.png]


 and the y term is [image: image97.png]


, which makes the two identities equal to:

[image: image98.png]



If we simplify the equation using these identities, we get:
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The correct answer is E

42.

(1) INSUFFICIENT: You cannot simply divide both sides of the equation by p to obtain pq = 1. The reason is that you don't know whether or not p is zero -- and remember, you are not allowed to divide by zero! Instead, you must factor this equation.

First, subtract p from both sides to get: pqp – p = 0. 
Then, factor out a common p to get: p(pq – 1) = 0. This means that either pq = 1 or p = 0.

(2) INSUFFICIENT: The same process applies here as with statement (1). Remember, you should never divide both sides of an equation by a variable that could be zero.

First, subtract q from both sides to get: qpq – q = 0. 
Then, factor out a common q to get: q(pq – 1) = 0. This means that either pq = 1 or q = 0.

 

(1) AND (2) INSUFFICIENT: Together we still don’t have enough information to solve. Either pq = 1 or both p and q are 0. 

The correct answer is E
43.

Bottom of Form

[image: image100.png]


Notice that the identity in the numerator of the original fraction is written in the form x2 – y2, with x = 4x2, and y = 9y2; to factor, rewrite it as (x + y)(x – y), or (4x2 + 9y2)(4x2 - 9y2).  We can also factor the right side of the first equation:
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We can combine this equation with the other equation in the question:

 

2x – 3y = 3

4x + 3y = 9
        6x = 12

          x = 2

The correct answer is C.
44.


Bottom of Form

[image: image102.png]


Since f(x) = ax4 – 4x2 + ax – 3,

f(b) = ax4 – 4x2 + ax – 3
       = ab4 – 4b2 + ab – 3     

AND

f(-b) = ax4 – 4x2 + ax – 3
        = a(-b)4 – 4(-b)2 + a(-b) – 3
        = ab4 – 4b2 – ab – 3      

Therefore:

f(b) – f(-b) = ab4 – 4b2 + ab – 3 – (ab4 – 4b2 – ab – 3) = 2ab

Alternatively, we could have recognized that the only term of the function that will be different for f(b) than for f(-b) is the "ax."  The other three terms are all unaffected by the sign of the variable.  More succinctly, f(b) – f(-b) must equal ab – (-ab) = 2ab.

The correct answer is B

45.

Bottom of Form

[image: image103.png]


We are told that p&q = p2 + q2 – 2pq. In order for p&q = p2 , the value of q2 – 2pq must equal 0. We can solve this as follows:

q2 – 2pq = 0
q(q – 2p) = 0

The solution that would work for all value of p is if q = 0.

In plugging q = 0 back into the original function, we get:

p&q = p2 + 02 - 2p(0) = p2.

The correct answer is C

46.

	The expression in the question can be rewritten as   
	1
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t2u3
	. 

	
	
	






(1) SUFFICIENT: This statement can be rewritten as follows:

	1
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t3u2
	 = 
	1
[image: image106.png]



36

	
	





Therefore,  t3u2 = 36. The only positive integers that satisfy this expression are t = 1 and u = 6. Since we know the values of t and u, we can solve the expression in the question.

(2) INSUFFICIENT: This statement can be rewritten as follows:

	t(u-1) = 
	t
[image: image107.png]



u
	 = 
	1
[image: image108.png]



6

	
	
	
	





There are many possible values for t and u. For example, t could be 2 and u could be 12. Alternatively,  t could be 1 and u could be 6. Since, there are many possibilities for t and u, we are not able to solve the expression in the question.

The correct asnwer is A.
47.


Bottom of Form
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The key to this problem is recognizing that the expression a – b can be factored as the difference of two squares (x2 – y2), where [image: image110.png]x=47 and y= b



. 

The left side of the equation [image: image111.png]a-bz=sa-b



can be factored as follows: 

[image: image112.png]<o)
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The correct answer is C
48.


There is no useful rephrase of the question, so the best approach here is to analyze the statement to see what they tell us about the values of a, b, c, and d.

Statement 1 tells us that b!d! = 4(a!d!). If we divide both sides by d!, we are left with b! = 4a!. Remember that to find the factorial value of an integer, you multiply that integer by every positive integer smaller than it. Since b! is 4 times greater than a!, it must be true that b! = 4 x a x (a - 1) x (a - 2)... Since b! is a factorial product and cannot have more than one 4 as a factor, it must be true that b! = 4 x 3 x 2 x 1. Therefore, a = 3 and b = 4. But this tells us nothing about c or d. Insufficient.

Statement 2 tells us that 60(b!c!) = (b!d!). If we divide both sides by b!, we are left with 60c! = d!. Since d! is 60 times greater than c!, d! could equal 60! (i.e., 60 x 59 x 58...), and therefore d = 60 and c = 59. Or d! could equal (c!)(3)(4)(5), in which case c! must be 2! and c = 2 and d = 5. Insufficient.

If we pool the information from both statements, however, we see that 60(b!c!) = 4(a!d!), which yields 15(b!c!) = (a!d!). If we try this equation with a = 3, b = 4, c = 59, and d = 60, we get 15(4!59!) = (3!60!) or 60(3!59!) = (3!60!), which is the same as 3!60! = 3!60!. So these four values are possible.

If we try the equation with a = 3, b = 4, c = 2, and d = 5, we get 15(4!2!) = (3!5!) or (3)(5)(4!2!) = (3!5!), which is the same as 5!3! = 3!5!. So these four values are possible as well.

Since the value of c can be either 2 or 59 and the value of d can be either 5 or 60, we cannot answer the question definitively.

The correct answer is E.

49.

The simplest approach to this problem is to pick numbers. Let's say that x = 1. We can plug in 1 for x in [image: image113.png]fisx)



:
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And we can plug in 1 for x in [image: image115.png]EY



:

[image: image116.png](125)(125) >
1252





Therefore, [image: image117.png](fis0 ) (foerm)



 will be equal to [image: image118.png](1)(125%) = 1252



. If we evaluate each choice by plugging in 1 for x, the only one to give [image: image119.png]1252



as an answer is A:
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Alternatively, we can solve algebraically.
First, let's calculate the value of [image: image121.png]fisx)
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. We can simplify this in terms of [image: image123.png])



:
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Now let's calculate the value of [image: image125.png]EY
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. We can simplify this in terms of [image: image127.png])



:
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We can now see that [image: image129.png](fis0 ) (foerm)



 is equal to the following:

[image: image130.png]




The correct answer is A.

50.

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

[image: image131.png]



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

[image: image132.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.

51.

This problem can be solved either algebraically or by picking numbers.

If the greater of the two integers is x, then the two integers can be expressed as x – 1 and x.  The sum of the reciprocals would therefore be

	1
[image: image133.png]



x – 1
	+
	1
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x


	x
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x(x – 1)
	+
	x – 1
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x(x – 1)


	2x – 1
[image: image137.png]



x2 – x


52.

First, look at statement (1) by itself. 

y = x (x - 3) (x + 3) 

Distributing the right side of the equation: 

y = x (x2 – 9) 
y = x3 – 9x 

Subtract everything on the right from both sides to get: 

y – x3 + 9x = 0, which almost looks like the expression in the question. 

To make the left side of the equation match the question, subtract 8x from both sides: 

y – x3 + x = -8x 

We would be able to answer the question if only we knew the value of x, but that information is not given. Statement 1 is not sufficient. 

Second, look at statement (2) by itself. 

y = -5x 

Since the question asks about a complicated expression of x’s and y’s, the simplest way to see if statement (2) is sufficient is to try to make one side of the equation in statement (2) match the question, then try to simplify the other side of the equation to a single value. Since the question asks about the value of y + x3 + x, and statement (2) has y on the left side of the equation, add the “missing” x3 + x to both sides of the equation in statement (2). 
y + (x3 + x) = -5x + (x3 + x) 
y + x3 + x = x3 - 4x 
y + x3 + x = x (x2 – 4) 

We would be able to answer the question if only we knew the value of x, but that information is not given. Statement 2 is not sufficient. 

Finally, look at both statements together. 

Since both give expressions for y, set the right sides of each statement equal to each other: 

-5x = x (x – 3) (x + 3) 
-5x = x (x2 – 9) 
-5x = x3 – 9x 
0 = x3 – 4x 
0 = x (x2 – 4) 
0 = x (x – 2)(x + 2) 

So, there are three solutions for x: {0, 2, or -2}. At first, the statements together might seem insufficient, since this yields three values. However, the question is not asking the value of x, rather the value of y + x3 + x. It is a good idea to find the value of y for each x value, then solve for the expression in the question. 

When x = 0, y = 0 and y + x3 + x = 0 + 0 + 0 = 0 
When x = 2, y = -10 and y + x3 + x = -10 + 8 + 2 = 0 
When x = -2, y = 10 and y + x3 + x = 10 - 8 - 2 = 0 

The answer must be zero, so the two statements together are sufficient. The correct answer is C. 

53.

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: image138.png]




Rewrite the given equation as follows: [image: image139.png]




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

[image: image140.png]




The second equation is in the form [image: image141.png]


, while the first equation is in the form [image: image142.png]
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Since we know that and that [image: image144.png]


and that [image: image145.png]


 we can solve for [image: image146.png]


, which must equal 8.

This gives us a third equation: [image: image147.png]


.

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

[image: image148.png]





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

[image: image149.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.

54.

If we square both sides of the equation, we get z2 = 6zs – 9s2. We can now put the quadratic in standard form z2 – 6zs + 9s2 = 0  and factor (z – 3s)2 = 0. Since z – 3s = 0, z = 3s. This question can also be solved as a VIC by plugging a value for the variable s. If we say s = 2, and plug this value into the equation after it was squared, we get: 
z2 = 12z – 36

This can be written in standard form and factored: (z – 6)2 = 0, which means that z = 6. Now we can see which answer choice(s) yield 6 as the value for z when we plug in s = 2. Only answer choice B works, 3(2) = 6.

The correct answer is B.

55.
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56.
The left side of the equation [image: image151.png]12



 fits the form a2x – b2x, which can be factored as (ax + bx)(ax – bx).

Thus, we can rewrite the equation as [image: image152.png]


   OR   [image: image153.png]3=+ ¥y F=-Fy-12




Since [image: image154.png]3=+ ¥y F=-Fy-12



, one way to solve for [image: image155.png]¥+



 is to find the value of [image: image156.png]


.

Another way to solve for [image: image157.png]¥+



 is to find the value of a and b.

(1) SUFFICIENT: We can subtract root 3 from both sides of the equation to obtain [image: image158.png]


= 2. 

(2) INSUFFICIENT:  We can plug a = 64 into the original equation to solve for b. 

(64)2/3 – b2/3 = 12
16 – b2/3 = 12
b2/3 = 4
b = 43/2 = +/- 8

With a single value for a but two values for b, there are two solutions to the question. 

The correct answer is A, Statement (1) ALONE is sufficient to answer the question, but statement (2) alone is not.

57.
To find the value of a-b, we must either find the values of a and b and subtract them or somehow manipulate an equation so that we can solve directly for the combined expression a-b.

Statement (1) can be rewritten as:

 [image: image159.png]



Since a, b, x and y are all positive integers, a-b must be an integer (although not necessarily a positive one).  It may be easier to write this statement out in words: an integer (x) raised to some integer power (a-b) must equal three.

Since 3 is a prime number, it must follow that the base x is also 3.  If x were something other than 3, there would be no way of raising it to an integer power and coming up with 3.  Even the base 9, which is composed of only 3's, would need to be raised to a fractional exponent (i.e. square root = power of 1/2) to come up with 3.

If x must be 3, we can set up the following equation: 3a-b = 31.   It follows that a-b = 1 and statement (1) is SUFFICIENT.  The answer must be A or D. 

Statement (2) can be dealt with in a similar manner:

[image: image160.png]



Notice, however, that the expression ya-b now equals 4, which is not a prime number.  Because 4 can be expressed as 41 or 22, the base y and the exponent a-b do not have fixed values.  Statement (2) is INSUFFICIENT and the correct answer is A. 

58.
When a binomial is expanded, the number of terms is always one more than the exponent of the binomial.  For example,  
[image: image161.png](3 +b)? = 3% +2ab +b?



.  There are three terms and three is one more than two, the exponent.  

In this case, we have six terms, which means the value of x must be 5. We can now rewrite the expression in the question by substituting 5 for x as follows:

[image: image162.png](a+5)° =& +p(a*h) + 22’ ) + 2(2°b7) + p(ab*) +5°




The question asks for the value of yz. To answer this we need to figure out the values of the coefficients y and z.
Let’s consider the coefficient in an easier expression such as 
[image: image163.png](3 +b)? = 3% +2ab +b?



 

Notice that the coefficient 2 represents the number of ways that one a and one b can be multiplied together: either ab or ba. 

This is akin to counting the number of permutations of 2 unique elements: 2! = 2.

Similarly, in [image: image164.png](a+b) = a°+33%+ 3% +5°




  ,  the coefficient 3 represents the number of ways you can multiply together two of the same term and one of the other: aab, aba, baa or bba, bab, abb. 

This is akin to counting the number of permutations of 2 identical elements and 1 unique one: [image: image165.png]


  

In the case at hand, [image: image166.png](a+5)° =& +p(a*h) + 22’ ) + 2(2°b7) + p(ab*) +5°



 , we can figure out the value of the coefficient y, by counting the number of permutations of 4 a’s and 1 b (or 4 b’s and 1 a):

[image: image167.png]5! SxAx3w2wl
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 ,  so y = 5.  

To figure out the value of the coefficient of z, we need to count the number of permutations of 3 a's and 2 b's (or 2 b’s and 3 a’s): 

[image: image168.png]


,  so z = 10.

Therefore, the value of yz is (5)(10) = 50.  The correct answer is E.

59.
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:
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Now, some logic is necessary to finish up. 

We know that that both terms, [image: image170.png]2!



 and [image: image171.png]S
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, are positive. 
Since [image: image172.png]


 must equal 5, we also know that [image: image173.png]2!



 and [image: image174.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: image175.png]2!



 must be less than 5, which means that y can only be 1, 2 or 3. (If y is 4, then [image: image176.png]2!



 would be 8, which is greater than 5.)


If y = 1, then [image: image177.png]


, which means that [image: image178.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: image179.png]S
=



 equal to 4.

If y = 2, then [image: image180.png]


, which means that [image: image181.png]S
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must equal 3. However, since x and y are positive integers, there is no way to make [image: image182.png]S
=



equal to 3.

If y = 3, then [image: image183.png]


, which means that [image: image184.png]S
=



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

[image: image185.png]




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

60.

From the problem statement, we know that [image: image186.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: image187.png]


 must equal [image: image188.png]


, and [image: image189.png]


.
Therefore, [image: image190.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: image191.png]


, or 1.

The correct answer is A.

61.
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:

[image: image192.png]0.00064= 64x 1075 =26.(2.5)° =26.2-5.5-521.5°5




Thus, the given equation can be rewritten as follows:

[image: image193.png]2%5¥ 7 = 215-5





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: image194.png]2%5)



 on the left side of our equation with two additional 2’s and an additional 5, since [image: image195.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: image197.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.

62.
One of the most effective ways to begin solving problems involving exponential equations is to break down bases of the exponents into prime factors and combine exponents with the same base. Following this approach, be sure to simplify each statement as much as possible before arriving at the conclusion, since difficult problems with exponents often result in unobvious outcomes. 

(1) INSUFFICIENT: While this statement gives us the value of x, we know nothing about y and cannot determine the value of xy.

(2) SUFFICIENT: 
(128x)(6x + y) = (482x)(3-x)
(27)x(2 × 3)x + y = (24 × 3)2x(3-x)
(27x)(2x + y)(3x + y) = (28x)(3)2x(3-x)
(28x + y)(3x + y) = (28x)(3)2x - x
(28x)( 2y)(3x)(3y) = (28x)(3)x
( 2y)(3y) = 1
(2 × 3)y = 1
6y = 1
y = 0 

Since y = 0 and x is not equal to zero (as stated in the problem stem), this information is sufficient to conclude that xy = x0 = 1. 

The correct answer is B. 

63.

In order to evaluate the function f(n), simply substitute the value of n for every instance of n on the right-hand-side of the definition of the function. For example, for n = 4, f(4) = f(3) – 4. Note that the value of f(n) is dependent on the value of f(n – 1). Therefore, in order to find f(4), we must know f(3). So one way of rephrasing the question is: “What is the value of f(3)?” 

However, let’s suppose we don’t know f(3) but we know f(2). Since, f(3) = f(2) – 3, we can calculate the value of f(3) from f(2), then f(4) from f(3). Continuing this logic, if we know the value of f(1), we can calculate the value of f(2) from f(1), then f(3) from f(2), and then f(4) from f(3). It is apparent that if we know the value for f(i) where i is any integer less than 4, we can eventually get to the value of f(4) by successive calculating f(n) for increasing n’s. 

We can also rearrange the equation f(n) = f(n – 1) – n to f(n – 1) = f(n) + n. So if we know f(5), then f(5 – 1) or f(4) = f(5) + 5. Hence, given f(5), we can calculate f(4). Using similar logic as above, if we know f(6), we can calculate the value of f(5) from f(6), then f(4) from f(5). We can see that we know the value of f(i) for any integer i greater than 4, we can eventually get to the value of f(4) by successively calculating f(n – 1) for decreasing n’s. 

Therefore, if we know the value of f(i) for any one specific value of i, we can get to the value of f(4); hence, the question can be restated as: “What is the value of f(i) for any specific integer i?” 

(1) SUFFICIENT. Since we are given the value of f(i) for the specific integer i = 3, it follows that f(4) can be calculated. 

(2) SUFFICIENT. Since we are given the value of f(i) for the specific integer i = 6, it follows that f(4) can be calculated. 

The correct answer is D. 

64.

Since we know the value of #-7# = 3, we can plug p = -7 into our formula: 

(-7)3a + (-7)b – 1 = 3
          -343a – 7b = 3
          -343a – 7b = 4

We are asked to solve for #7#. If we plug 7 into our formula, we get: 

(7)3a + (7)b – 1 = ?

 343a + (7)b – 1 = ?

 

To figure this out, we would need to know the value of 343a + 7b.

 

From the first equation we know that -343a – 7b = 4. By multiplying both sides by negative one, we see that 343a + 7b = -4.

 

343a + 7b – 1 = ?

           -4 – 1 = -5

 

The correct answer is E.

65.

It helps to recognize that this is a quadratic equation problem presented as a function problem. What we are essentially being told is that 6 and -3 are the two zeros for the equation x2 + bx + c. In other words, 6 and -3 are the two solutions to the equation x2 + bx + c = 0. Because solutions are always the opposites of the factor numbers, we know that our equation in factored form is

(x – 6)(x + 3) = 0

which, when FOILed, becomes
x2 – 3x – 18 = 0

So b = -3, and c = -18. Therefore, b + c = -21.

Alternatively, we can find the values of b and c by using substitution.

If f(6) = 0, then
62 + b(6) + c = 0
6b + c = -36

If f(-3) = 0, then
(-3)2 + b(-3) + c = 0
-3b + c = -9

We can combine the two equations and solve. In this method, we add or subtract the two equations to eliminate one of the variables. In this problem, we can use subtraction to eliminate c.

      6b + c = -36
–  (-3b + c = -9)
      9b = -27
       b = -3

We can substitute -3 for b into either of the above equations to get c = -18. It follows that b + c = -21.

The correct answer is D. 

66.

This problem can be solved algebraically or by plugging in the answer choices; both methods are shown below.

Algebra
Because there are square root signs on both sides of the equation, we can square both sides to get rid of them, which leaves us with 4 + x1/2 = x + 2.  x1/2 is the same thing as [image: image198.png]


, so our next step is to isolate the radical sign and then square both sides again.  Once we do this, we can solve for x.

[image: image199.png]


 = x – 2
x = (x – 2)2 
x = x2 – 4x + 4
0 = x2 – 5x + 4
0 = (x – 4)(x – 1)

x can equal either 4 or 1; try each to determine which one is the solution to the original equation:
x = 4: [image: image200.png]ot a



 = [image: image201.png]


 = [image: image202.png]


, so x can equal 4.
x = 1: [image: image203.png]as1% . gis



, so x cannot equal 1.
Only x = 4 works.

Plugging in the answers
Since the numerical answers represent a possible value for x, we can also plug them into the equation and see which one works.  Remember that we can stop when we find the right answer and it's also best to start with answer choice C.  If C does not work, we can sometimes determine whether we want to try a larger or smaller number next, thereby saving some time.
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(E)  Since D works, the answer can be determined.  FALSE

The correct answer is D.

67.

The equation in question can be rephrased as follows: 

x2y – 6xy + 9y = 0 
y(x2 – 6x + 9) = 0 
y(x – 3)2 = 0 

Therefore, one or both of the following must be true: 
y = 0 or 
x = 3 

It follows that the product xy must equal either 0 or 3y. This question can therefore be rephrased “What is y?” 

(1) INSUFFICIENT: This equation cannot be manipulated or combined with the original equation to solve directly for x or y. Instead, plug the two possible scenarios from the original equation into the equation from this statement:

If x = 3, then y = 3 + x = 3 + 3 = 6, so xy = (3)(6) = 18.
If y = 0, then x = y – 3 = 0 – 3 = -3, so xy = (-3)(0) = 0.

Since there are two possible answers, this statement is not sufficient.

(2) SUFFICIENT: If x3 < 0, then x < 0.  Therefore, x cannot equal 3, and it follows that y = 0. Therefore, xy = 0. 

The correct answer is B. 

