1. X / |X| < X. Which of the following must be true about integer X? X is not equal to 0. 
A. X > 1 
B. X > -1 
C. |X| < 1 
D. |X| = 1 
E.|X|^2 > 1
Solution:

We know that x doesn't equal 0. So let's break it down into the two other possible cases: 
x>0 and x<0 
If x is positive, then |x| = x and we can simplify: 
x/x < x 
1 < x 

so, if x is positive, x must be greater than 1. 
If x is negative, then |x| = -x (since a negative times a negative gives us a positive) and we can simplify: 
x/-x < x 
-1 < x 
However, we know that x must be an integer (because that's what the question tells us). Since there are no negative integers greater than -1, there are no possible negative values for x. 
Accordingly, we can ignore the x < 0 case. Since x must be positive, x must be greater than 1: choose A.

2. If each term in the sum a1+a2+a3...+an is either 7 or 77 and the sum is 350, which of the following could be n? 
a)38 
b)39 
c)40 
d)41 
e)42
Solution:
We know that the unit’s digit in each term in the sum is 7. We also know that the sum ends in 0. The only way to get a bunch of 7s to add up to a 0 is if the number of terms is a multiple of 10. 
Only (c) is a multiple of 10

3. Among 200 people 56% like strawberry jam, 44% like apple jam, and 40% like raspberry jam. If 30% of people like both strawberry and apple jam, what is the largest possible number of people who like raspberry jam but do not like either strawberry or apple jam?
Solution:

40% of the 200 like Raspberry (I'm assuming you got 80 by simply taking 40% of 200). However, there are people who like other jams as well. 

In general, when we're asked to maximize one thing in a GMAT question, we want to minimize everything else. 
In this question, to maximize the number of people who like just raspberry, we need to minimize the number of people who like strawberry and/or apple PLUS raspberry. 

Here's what we know about Strawberry/Apple: 
112 people like Strawberry 
88 people like Apple. 
60 people like both of them. 
Since only 60 people like both of them, this means that: 
52 people like only strawberry; 
28 people like only apple; and 
60 people like both. 
That's already 140 people. We only started with 200, so the maximum possible number of people who could dislike both apple and strawberry is 60.

4. Right triangle PQR is to be constructed in the xy-plane so that the right angle is at P and PR is parallel to the x-axis. The x and y coordinates of P, Q and R are to be integers that satisfy the inequalities -4 <= x <= 5 and 6 <= y <= 16. How many different triangles with these properties could be constructed? 
(A) 110 
(B) 1,100 
(C) 9,900 
(D) 10,000 
(E) 12,100
Solution:

No. of possible value for x=10 and y=11 
1) information given is right angle at P, PR(ll) to x axis 
information inferred y coordinates of p and r is same. 

2) PQ (llel) y therefore x coordinates of P and Q is same. 
For P x can be selected in 10 ways and y in 11 ways = 10*11 
For R x in 9 ways and y in 1 way (as same of P) =9*1 
For q x in 1 way and y in 10 ways (one already selected for P) =10*1 
Total ways=10*11*9*10=9900

5. A password of a computer used five digits where they are from 0 and 9. What is the probability that the password solely consists of prime numbers and zero? 
A 1/32 
B 1/16 
C 1/8 
D 2/5 
E ½

Solution:

There are 10 possible options (0,1,2,3,4,5,6,7,8,9) for each digit. 
5 of the options (0,2,3,5,7) are zero or prime. 
So, P(a given digit is zero or prime) = 5/10 = 1/2 

A quick way is to look at this as an AND probability. 
P(all five digits are zero or prime) = P(1st digit is zero or prime AND 2nd digit is zero or prime AND 3rd digit is zero or prime AND 4th digit is zero or prime AND 5th digit is zero or prime) 

This is equal to P(1st digit is zero or prime) x P(2nd digit is zero or prime) x P(3rd digit is zero or prime) x P(4th digit is zero or prime) x P(5th digit is zero or prime) 
So, we get 1/2 x 1/2 x 1/2 x 1/2 x 1/2 = 1/32
6. There are two set each with the number 1, 2, 3, 4, 5, 6. If randomly choose one number from each set, what is the probability that the product of the 2 numbers is divisible by 4?
Solution:

Picking 2 numbers from each set : 6c1*6c1=36 
Favorable outcomes = 15 
(1,4) 
(2,2),(2,4),(2,6) 
(3,4) 
(4,1),(4,2),(4,3),(4,4),(4,5),(4,6) 
(5,4) 
(6,2),(6,4),(6,6)
Therefore Required probability = 15/36.

7. k and t are integers and k²-t² is an odd integer, which of the following must be an even integer ? 
I. k+t+2 
II. k²+2kt+t² 
III. k²+t² 

a) None 
b) I only 
c) II only 
d) III only 
e) I,II and III
Solution:

First, you must find out whether k and t are odd or even. This problem is all about the results of performing operations on even and odd numbers. 
Given that k^2 - t^2 is an odd number, then you know that k^2 is even, and t^2 is odd. Of course, it could be reverse, but it shouldn't matter because of commutative and associative laws. 

So, you then know that k must be even, and t must be odd. Even * Even = Even, and Odd * Odd = Odd. 
Now, just go through the statements: 
1: Even + Odd + Even = Odd 
2: Even*Even + Even*Even*Odd + Odd*Odd = Even + Even + Odd = Odd 
3: Even + Odd = Odd 
Answer then is None (A).

8. A contractor combined x tons of a gravel mixture than contained 10% gravel G, by weight, with y tons of a mixture that contained 2% gravel G, by weight, to produce z tons of a mixture that was 5% gravel G, by weight. What is the value of x?
(1) Y=10

(2) Z=16

Solution:
Mixture 1 : 10% gravel and quantity : x tonnes
Therefore amount of gravel : 0.1x 
Mixture 2 : 2% gravel and y tonnes 
Amount of gravel : 0.02y 

They are mixed to produce a mixture of z tonnes that is 5% gravel 
Hence, 0.1x+0.02y=0.05z 
We need x. 

Statement 1 
y=10 
Now x+y=z 
x+10=z 
Putting it in the equation 
0.1x+10*0.02=(x+10)0.05 

We can get x, hence sufficient. 
Statement 2 
z=16 
==>x+y=16 
And we have 
0.1x+0.02y=0.05z 
i.e 
0.1x+0.02y=0.05*16 
We can solve for x and y, hence sufficient, 
Hence D

9. True # of items = (total # in group 1) + (total # in group 2) + (total # in group 3) - (# in at least 1/2) - (# in at least 1/3) - (# in at least 2/3) + (# in 1/2/3)
True # of items = (total # in group 1) + (total # in group 2) + (total # in group 3) - (# in only 1/2) - (# in only 1/3) - (# in only 2/3) - 2(# in 1/2/3)

Examples:

	At a certain school, each of the 150 students takes between 1 and 3 classes. The 3 classes available are Math, Chemistry and English. 53 students study math, 88 study chemistry and 58 study english. If 6 students take all 3 classes, how many take exactly 2 classes?




In this case, we'd use the first formula, since we want the number who take exactly 2 classes: 

150 = 53 + 88 + 58 - (doubles) - 2(triples) 
150 = 199 - (doubles) - 2(6) 
150 = 187 - doubles 
doubles = 37 

Let's just change the question a tiny bit: 
	

	At a certain school, each of the 150 students takes between 1 and 3 classes. The 3 classes available are Math, Chemistry and English. 53 students study math, 88 study chemistry and 58 study english. If 6 students take all 3 classes, how many take at least 2 classes?



In this case, we'd use the second formula, since we want the number who take at least 2 classes: 

150 = 53 + 88 + 58 - (at least 2 of the 3) + (all 3) 
150 = 199 - (at least 2 of 3) + 6 
150 = 193 - (at least 2 of 3) 
At least 2 of 3 = 43
10. In the xy-coordinate system, if (a,b) and (a+3, b+k) are two points on the line defined by the equation x = 3y-7, then k= 
(A) 9 
(B) 3 
(C) 7/3 
(D) 1 
(E) 1/3
Solution:

x=3y-7 
Re-write the above equation to slope intercept form (y=mx+b) where m is the slope. 
(x+7)/3=y 
m=1/3 

m=y2-y1/x2-x1 
1/3=k/3 
1=k

11. Peter and Paul start simultaneously on 2 different cars from Point A and travel towards Point B at speeds of 52 kmph and 39 kmph respectively on the same road. As soon as Peter reaches Point B, he returns back to Point A on the same road and meets Paul on the way. How far from Point B do the two friends meet, if the distance between the 2 points is 70 kms?
Solution:

Since they are meeting after sometime say T. Therefore, compare the time taken by both peter and paul. 
70+x is covered by peter and 70-x is covered by paul. 
(70+x)/52 = (70-x)/39 
this gives x=10.

12. In triangle ABC, AD is the bisector of |A, AB=10 cm, AC=14 cm and area of triangle ABD = 140 sq cm. Find area of triangle ACD
Solution:

Any angle bisector of any angle between 2 sides of a triangle divides the Area of the triangle into the ratio of sides . 
Area of any triangle is 1/2 *(Product of any 2 sides of the triangle) * (Sin of Angle between those 2 sides) 

Now coming to the question at concern. 
Here area of ABD => 140 = 1/2*(AB * AD) *(Sin of angle BAD) ---eqn (1) 
Area of ACD = 1/2*(AC*AD) * (Sin of angle DAC) ---eqn(2) 
angle DAC = angle BAD ---eqn(3) as angle A is bisected 

Using eqn 1 and 2 and 3, gives 196 as area of ACD.

13. The rate of a certain chemical reaction is directly proportional to the square of the concentration of chemical A and inversely proportional to the concentration of chemical B present. If the concentration of chemical B is increased by 100%, which one of the following is the closest to the percentage change in the concentration of chemical A required to keep the reaction rate unchanged? 

a)100% decrease 
b)50% decrease 
c)40% decrease 
d)40% increase 
e)50% increase
Solution:
Let the rate of the reaction be R 
Let concentration of chemical A be A 
Let concentration of chemical B be B 

Then R is proportional to A² 
R is also proportional to 1/B 
Hence, R is proportional to A²/B 
If C is a constant, R=C*(A²/B) 
If the concentration of B is increased 100% B becomes 2B ( B+(100/100)*B = 2B) 

Let A2 be the new concentration of chemical A for the rate to be constant 
Then R=C*(A²/B) = C*(A2²/(2*B)) 
Hence, A² = A2²/(2) So A = A2/√2 

A2 = √2 * A = 1.41 * A 
Hence A becomes 1.41 * A If the concentration of B is increased 100% 

So, there is a 41% increase in A. 
Answer is D

14. For every integer k from 1 to 10,inclusive,the kth term of a certain sequence is given by (-1)^k+1 * (1/2^k).If T is the sum of the 1st 10 terms in the sequence then T is, 
a)Greater than 2 
b)between 1 and 2 
c)between ½ and 1 
d)between ¼ and ½ 
e)less than ¼
Solution:

Kth term of a sequence is = 
Rk = (-1)^k+1 * (1/2^k) 

R1 = (-1)^2 * (1/2)^1 = 1/2 
R2 = (-1)^3 * (1/2)^2 = -1/4 
similarly, R3= 1/8, R4 = -1/16 etc 

So sum of 1st 10 terms in the sequence = 
S = 1/2 - 1/4 + 1/8 - 1/16 + 1/32 - 1/64 +1/128 etc up to the 10th term ( there will be total of 11 terms as S is inclusive of 1st and 10 term) 

S = 1/2 +(- 1/4 + 1/8) + (- 1/16 + 1/32) etc ( there will be a total of 5 pairs like this as the sequence has 11 terms. ) 
S = 1/2 -1/8 -1/32 etc 

If we sum up the negative terms 
1/8 + 1/32 +.... we can see that sum is greater than 1/8 but less than 1/4 ( as 1/32+1/128 etc <1/8) 

So the sum is greater than 1/2-1/4 =1/4 but less than 1/2 as we are subtracting 1/8 + 1/32 from 1/2 
Hence the sum is between 1/2 and 1/4 
Answer is D

15. A conical tent is to accommodate 10 persons. Each person must have 6 meter square space to sit and 30 meter cube of air to breathe. What will be the height of the cone?
Solution:

Given that each person should have a 6 m.sq. of area, that means the base should have a total area of 6*10 = 60 m.sq. (which is pi*r^2, r being the radius of the base) 
The volume of the cone will have to be 30*10 m.cube. as each person needs 30 m.cube volume. Thus using the expression for the volume of a cone 
1/3 pi*r^2*h = 300 
Now pi*r^2 = 60, thus the above expression becomes (1/3)*60*h=300 => h=15 m.

16. If the curved surface area of a cone is thrice that of another cone and slant height of the second cone is thrice that of the first cone, find the ratio of the area of their base.
Solution:

Curved SA of a cone=pi*r*L 
let r1 and l1 for 1st cone 
and r2 and l2 for 2nd 
Csa of 1st=3( Csa of2nd) 
pi*r1*l1=3pi*r2*l2=>r1l1=3r2l2 

l2=3l1 
Therefore r1*l1=9r2*l2 
i.e r1=9r2 

base=pi r^2 
ratio is pi r1^2/pi r2^2=> 81:1
17. A thin piece of wire 40 meters long is cut into two pieces. One piece is used to form a circle with radius r, and the other is used to form a square. No wire is left over. Which of the following represents the total area, in square meters, of the circular and square regions in terms of r? 
1) πr^2 
2) πr^2 + 10 
3) πr^2 + 1/4π^2r^2 
4) πr^2 + (40 - 2πr)^2 
5) πr^2 + (10 - 1/2πr)^2
Solution:

Area of the circle = πr^2 
Area of the square = one of its sides squared 
Perimeter of the square is 40 - (the perimeter of the circle = 2πr) 
One of the sides of the square = 40-2πr/4 or 10-1/2πr 
Total area: πr^2 + (10-1/2πr)^2 (E)

18. If a jury of 12 people is to be selected randomly from a pool of 15 potential jurors, and the jury pool consists of 2/3 men and 1/3 women, what is the probability that the jury will comprise at least 2/3 men? 
a. 24/91 
b. 5/91 
c. 2/3 
d. 67/91 
e. 84/91
Solution:

If 2/3 are men, we have 10 men and 5 women. 
We want to know the probability that at LEAST 2/3 of the people actually selected will be men. In other words, that at least 8 out of the 12 jury members will be men. 

There are three scenarios in which this could happen: 
8 men and 4 women; 
9 men and 3 women; and 
10 men and 2 women. 
Let's see how many different ways we can make each of these occur. 
There are 10 men total, so there are 10C8 different groups of 8 men. There are 5 women, so there are 5C4 different groups of 4 women. 

Therefore, scenario 1 has 10C8 * 5C4 = 10!/8!2! * 5!/4!1! = 45 * 5 = 225 possible juries. 
For scenario 2, we have 10C9 * 5C3 = 10!/9!1! * 5!/3!2! = 10 * 10 = 100 possible juries. 
For scenario 3, we have 10C10 * 5C2 = 10!/10!0! * 5!/2!3! = 1 * 10 = 10 possible juries. 

[Remember, 0!=1] 
Now, since this is a probability question, we want to use the probability formula. 
Probability = #desired outcomes / total # of possible outcomes. 

We've already calculated the # of desired outcomes: 225 + 100 + 10 = 335 juries with at least 8 men on them. 
The total # of possible outcomes is the total # of possible juries, which is simply 15C12 = 15!/12!3! = 15*14*13/3*2*1 = 5*7*13 = lots, so let's reduce instead! 
So: 
335/5*7*13 = 67/7*13 = 67/91 
choose (d). 

Let's also look at this question from a strategic guessing point of view. 
2/3 of the jury pool is men. Let's eliminate (c) 2/3, because that's way too easy. 

Now we have a big split among the remaining choices. (a) and (b) are both very small (less than 1/3) and (d) and (e) are both big (more than 2/3). Since 2/3 of the jury pool are men, does it make any sense that there would be a small probability that 2/3 of the actual jury will be men too? Of course not, so (a) and (b) don't really make sense. So, if we're guessing, choose (d) or (e). (Further, we predict that the answer should be a bit more than 2/3 - (e) really seems too big, so (d) looks like the best guess.)

19. The mean of four integers will not change if all the integers are multiplied by any constant. What is always true about this set of numbers? 
I. The mean of the set is 0 
II. The sum of the largest member and the smallest member of the set is 0 
III. The set contains both positive and negative integers 

I only 
II only 
III only 
I and II only 
I, II, and III
Solution:

We have this equation: 
Sum = Number of terms * Average. 
The number of terms is fixed if you multiply all the integers by a constant, and the average does not budge as defined in problem. So, that means the sum cannot change either, when multiplied by any constant. 

This tells me that the set has positive and negative numbers, because the net result is fixed. However, what if all the integers were zero? Statement 3 doesn't always have to be true. 

So what about S1 and S2? What if you had 3, -1, -1, and -1? If you took them all times 5, you'd get: 
15, -5, -5, and -5. 
Clearly, the smallest and largest doesn't add up to zero. 
However, the constant in both of these examples has been the mean has been zero. So the answer is A.

20. A jewelry store sells customized rings in which 3 gems selected by the customer are set in a straight row along the band of the ring. If exactly 5 different gems are available and if at least 2 gems in any given ring must be different, how many different rings are possible? 
20 
60 
90 
120 
210
Solution:

So you have unlimited jewels essentially, so there's 5 possibilities for the first slot, 5 for the second, and 5 for the third slot. 
5 x 5 x 5 = 125 = Number of possibilities. 

However, at least two gems must be different. So we subtract out the possibilities where all the gems are the same. There are five types of gems, so there are five possibilities where all the gems would be the same. 
125 - 5 = 120. 
The answer is D.

21. M = {-6, -5, -4, -3, -2} 
T = {-2, -1, 0, 1, 2, 3} 
If an integer is to be randomly selected from set M above and an integer is to be randomly selected from set T above, what is the probability that the product of the two integers will be negative? 

A. 0 
B. 1/3 
C. 2/5 
D. 1/2 
E. 3/5
Solution:

Set M has 5 integers in it, set T has 6. The question is asking for the probability that the product of any 2 integers is negative. 
Total possibilities of products = 5 * 6 = 30 
A negative product for 2 integers only can happen when a negative integer is multiplied by a positive one. There are 3 positive integers in set T, and 5 in set M, so total number of possibilities = 5 * 3 = 15. 

Hence, probability that 2 numbers chosen will have negative product = 15/30 = 1/2. Choice D.

22. On a recent trip, Cindy drove her car 290 miles, rounded to the nearest 10 miles, and used 12 gallons of gasoline, rounded to the nearest gallon. The actual number of miles per gallon that Cindy's car got on this trip must have been between 
(A) 290/12.5 and 290/11.5 
(B) 295/12 and 285/11.5 
(C) 285/12 and 295/12 
(D) 285/12.5 and 295/11.5 
(E) 295/12.5 and 285/11.5
Solution:

Here's the inequality we could set up: 
285/12.4 <= x <= 294/11.5 
However, the question doesn't ask "which of the following is the range of possible mileage for the car" - it asks what the mileage "must have been between". 

For "must have been between", a range bigger than the minimum range certainly fits. Let's look at a different question: 
If x=6, then x must be between which of the following: 
A) 2 and 3 
B) 4 and 5 
C) 5 and 6 
D) 1 and 1000000 
E) 6 and 7 

Now, if x=6, it certainly must be between 1 and 1000000 - even though that range is bigger than absolutely necessary, it meets the requirements of the question (while none of the other choices do so). 

For this question, we need to recognize that: 
285/12.5 is less than 285/12.4 (remember, when you increase the denominator, you decrease the fraction); and that 
295/11.5 is greater than 294/11.5 (since increasing the numerator increases the fraction) 

In order to see that the range in D is bigger than our inequality, and is therefore the correct answer to the question.

23. A family consisting of one mother, one father, two daughters and a son is taking a road trip in a sedan. The sedan has two front seats and three back seats. If one of the parents must drive and the two daughters refuse to sit next to each other, how many possible seating arrangements are there? 
(A)28 
(B)32 
(C)48 
(D)60 
(E)120
Solution:

Since either one of the parents must drive, a parent can be selected in 2C1 = 2ways 
Since the 2 daughters refuse to sit together, figure out the separate ways the daughters do NOT sit together. 

Start with the back-seat: 
Both daughters in the back seat (near each window) can be arranged in 2ways. 
The middle place can be filled either by the Son or the other parent. This can be done in 2C1 = 2ways. 
So total no: of ways such that both daughters sit in the back = 2x2x2 = 8 

Front Seat: 
Pick 1 daughter to sit in the front seat: 2C1 = 2 
The parent, son and daughter can now be arranged in the back seat in 3! ways. 
Total no: of ways such that 1 daughter sits in the front and the other daughter sits in the back = 2x2x6 = 24 

Therefore, total number of seating arrangements = 24+8 = 32
24. If {n} denote the remainder when 3n is divided by 2 then which of the following is equal to 1 for all positive integers n? 
I. {2n+1} 
II. {2n}+1 
III. 2{n+1} 

A. I only 
B. II only 
C. I and II 
D. III only 
E. II and III
Solution:

Here, we're given this new operation {}. We're told that {n} equals the remainder when 3n is divided by 2. It's often helpful to do a couple of quick concrete examples to help you understand the operation. 
So: 
{2} = rem of (3*2/2) = rem of 6/2 = 0 
{3} = rem of (3*3/2) = rem of 9/2 = 1 

We can quickly determine that if n is odd, the remainder will be 1; if n is even, the remainder will be 0. Accordingly: 
{odd} = 1 
{even} = 0 

Now to the exact question: which of the following is equal to 1 for all positive integers n? 
We can quickly eliminate (III), since 2*(integer) is never going to equal 1 (even if we didn't understand the operation, we should be able to cross out III). III isn't part of the solution: eliminate (D) and (E). 

The other two statements occur with equal frequency in A/B/C, so let's start with I, which looks a bit simpler: 
I {2n+1} 
Well, we know that 2n will be even, so 2n+1 will be odd. Based on our previous work, we know that {odd}=1, so (I) satisfies the question: eliminate B (only A and C left!). 

II {2n} + 1 
Again, we know that 2n will be even and that {even}=0. So, II is really: 
0 + 1 = 1 
and, consequently, II also satisfies the question. 
I and II are both always equal to 1: choose C.
25. A box contains 3 yellow balls and 5 black balls. One by one, every ball is selected at random without replacement. What is the probability that the fourth ball selected is black? 
1/4 
1/2 
5/8 
2/3 
3/4
Solution:

SHORTCUT: 
The initial probability of drawing a certain ball is the same as the probability of drawing that certain ball at any future point. Therefore answer: 5/8
26. On a business trip, 30 percent of 60 sales representatives will be given accommodations at Hotel XYZ and the remaining 70 percent will be given accommodations at Hotel ABC. However, 55 percent of the sales representatives prefer to stay at Hotel XYZ and 45 percent prefer to stay at Hotel ABC. What is the highest possible number of sales representatives NOT given accommodations at the hotel they prefer?

A) 11 
B) 18 
C) 36 
D) 45 
E) 51

Solution:

Let's start by converting percents into numbers, since the final answer needs to be in number form. 
18 will end up in XYZ 
42 will end up in ABC 
33 WANT to be in XYZ 
27 WANT to be in ABC 
Now, let's see what we can do to maximize customer dissatisfaction! 
All 33 who want to be in XYZ can fit into ABC, so let's throw them over there - that's 33 unhappy customers. 

There's only room for 18 people in XYZ, so sadly we can't make all the pro-ABC people unhappy - but we can certainly upset 18 of the 27 who want to be in ABC by putting them in XYZ instead - another 18 unhappy people. 
33 + 18 = 51 people who won't get a good night's sleep - choose (E).

27. A committee of three students has to be formed. There are five candidates: Jane, Joan, Paul, Stuart, and Jessica. If Paul and Stuart refuse to be in the committee together and Jane refuses to be in the committee without Paul, how many committees are possible? 
A. 3 
B. 4 
C. 5 
D. 6 
E. 8
Solution:

While we could use formulas, a lot of combination questions are easier to answer through a bit of common sense and brute force. On this question, it's much quicker to just list the possible committees than it is to use a formula approach. 

No Paul means no Jane, which leaves us with only Joan/Stuart/Jessica. Sadly, Stuart cannot appear in any other committees. 
Paul then needs 2 co-members and has 3 possible buddies for those 2 spots. We could use 3C2=3 to calculate or we could just brute force: 

Paul/Joan/Jessica 
Paul/Joan/Jane 
Paul/Jane/Jessica 
So, as others have noted, there are 4 possible committees - choose (B).
28. If n is a positive integer and n^2 is divisible by 72, then the largest positive integer that must divide n is
A 6 
B 12 
C 24 
D 36 
E 48

Solution:

All perfect squares are composed of pairs of primes. So, let's start by breaking 72 down into primes: 
72 = 2*2*2*3*3 
If we break those primes into pairs, we get: 
(2*2)*(3*3)*2 
As we can see, there's a "dangling 2". In order to form the smallest possible perfect square that's a multiple of 72, we need to pair up that 2. So, the smallest possible perfect square that's a multiple of 72 is: 
(2*2)*(3*3)*(2*2) 

To find the root of that perfect square, we select one of each of our pairs of primes: 
2*3*2 = 12 
So, the smallest possible value of n is 12; accordingly, the largest positive integer that MUST be a factor of n is also 12.

29. How many positive integers less than 10,000 are such that the product of their digits is 210? 
a) 24 
b) 30 
c) 48 
d) 54 
e) 72
Solution:

Let's start by breaking 210 down into primes: 
210 = 10 * 21 = 2*5*3*7 
So, to start, we know that all permutation of 2,3,5,7 will fulfill the requirements: 4! = 4*3*2 = 24 
However, we have to recognize that we may be able to use 1 and another number in place of a pair of our numbers. 

Since each digit has to be less than or equal to 9, the only substitution we can do is to use 1*6 instead of 2*3 (2*5, the next smallest pair of primes, would give us 10). 
So, we can also use the digits 1,5,6,7. Same as last time, this gives us 4! = 24 possible arrangements. 

So, 24+24=48
nowhere does it say we need 4 digits. So, we can also make some 3 digit numbers using 5, 6 and 7. 
That's 3! more possibilities.. Add another 6 to our 48... Choose D!
30. If Ben were to lose the championship, Mike would be the winner with a probability of 1/4, and Rob 1/3. If the probability of Ben being the winner is 1/7, what is the probability that either Mike or Rob will win the championship? 
1/12 ; 1/7 ; 1/2 ; 7/12 ; 6/7
Solution:

The only conditional part is Ben losing. There's no reason to multiply your individual events by the probability of Rob/Mike losing as well. 
So, if you just want to add the two events: 
Ben losing then Rob winning = 6/7 * 1/3 = 6/21 = 2/7 
Ben losing then Mike winning = 6/7 * 1/4 = 6/28 = 3/14 
2/7 + 3/14 = 4/14 + 3/14 = 7/14 = ½
31. If 12 ounces of a strong vinegar solution are diluted with 50 ounces of water to form a three-percent vinegar solution, what was the concentration of the original solution? 
19.3% 
17% 
16.67% 
15.5% 
12.5%

Solution:

We know that the new solution is 3% vinegar and has a total of 62 ounces of liquid. 
Using the percent equation: 
% = part/whole 

3/100 = ounces vinegar/62 
(3/100)62 = ounces of vinegar 
Now, before we actually calculate, let's think about what we're doing next. We want to know the % vinegar in the original solution. So, once again: 

% = part/whole * 100% 
% = (3/100) (62)/12 * 100% 
% = (186)*(1/12) % 
Doing some cancellation: 
% = (93/6) % 
% = 15.5%... choose D

32. A certain quantity is measured on two different scales, the R-scale and the S-scale, that are related linearly. Measurements on the R-scale of 6 and 24 correspond to measurements on the S-scale of 30 and 60, respectively. What measurement on the R-scale corresponds to a measurement of 100 on the S-scale? 
A. 20 
B. 36 
C. 48 
D. 60 
E. 84
Solution:

The R scale measurements went from 6 to 24; the S scale measurements went from 30 to 60. 
So, for every increase of 18 in R, we have an increase of 30 in S. 
change in R/change in S = 18/30 = 3/5 

In our last jump, S goes from 60 to 100 (change of 40). Plugging that into our ratio we get: 
change in R/40 = 3/5 
change in R = (3/5)40 = 24 

R started at 24; 24+24 = 48, choose C.

33. In the xy-plane, does the line in question y=3x+2 contain the point (r,s)? 
(1) (3r+2-s)(4r+9-s)=0 
(2) (4r-6-s)(3r+2-s)=0

Solution:

When two terms multiply to 0, at least one of them must be 0. Let's look at the statements in those terms. 

(1) either (3r+2-s)= 0 or (4r+9-s)= 0 
Since r is our x coordinate and s is our y coordinate, we can rewrite in "y=mx+b" form: 
either: 
s = 3r + 2; or s = 4r + 9 
In the first case, if s = 3r + 2, does s = 3r + 2? Definitely YES. 
In the second case, if s = 4r + 9, could s = 3r + 2? Sure, we really have no clue, it depends on the values of s and r. 
Therefore, (1) is insufficient. 

(2) Jumping ahead to our final calculations, we get either: 
s = 3r + 2; or s = 4r - 6 
We have the same first case as for (1), so we know we can get a "YES". 
In the second case, if s = 4r - 6, do we know if s = 3r + 2? Nope, no clue. Insufficient. 
Eliminate A, B and D. 

Now we need to combine the statements. We now know that: 
either: 
s = 3r + 2; or s = 4r + 9 
AND 
s = 3r + 2; or s = 4r - 6 

Now, could both second equations be true? That is, could it be true that: 
s = 4r + 9 AND s = 4r - 6? 
Well, if we subtract the second equation from the first, we get: 
0 = 15 
which is patently absurd. Therefore, it's impossible for both of those equations to be true. 

Since both of them cannot be true, we know for sure that, to make the original statements correct, it must be true that: s = 3r + 2, giving us a definite "YES" answer to the original question: choose (C).

34. Guests at a recent party ate a total of fifteen hamburgers. Each guest who was neither a student nor a vegetarian ate exactly one hamburger. No hamburger was eaten by any guest who was a student, a vegetarian, or both. If half of the guests were vegetarians, how many guests attended the party? 
(1) The vegetarians attended the party at a rate of 2 students to every 3 non-students, half the rate for non-vegetarians. 
(2) 30% of the guests were vegetarian non-students.
Solution:

We have two categories of people: vegetarians and students. Like any overlapping sets question, people can be in these groups or not in these groups, so there aren't actually 4 categories to track. 
We know that there are a total of 15 hamburgers; we know that anyone neither a vegetarian nor a student ate 1 hamburger each; we know that anyone who's a vegetarian, student or both ate no hamburgers. 
Accordingly, we know there must be exactly 15 people (15 burgers, 1 burger per person) who are neither vegetarians nor students. 

We're also told that half of the guests are vegetarians; therefore, half the guests are non-vegetarians. 
Q: how many guests were at the party. 

Well, we know that: 
Total = veg + non veg 
or 
Total = 2(veg) 
So, if we can figure out the number of vegetarians, we can calculate the total number of guests. 

(1) The vegetarians attended the party at a rate of 2 students to every 3 non-students, half the rate for non-vegetarians. 
This sounds very complicated. Fortunately, this is data sufficiency, so we just need to understand the kind of information we have, rather than all the details of the information. 
We're given the ratios of student vegetarians to non-student vegetarians and the rates for student non-vegetarians to non-student non-vegetarians. 
Since we know that vegetarians = non-vegetarians, we can now use these ratios to calculate the ratios of all the different types of guests. 
Accordingly, we know what portion of the guests are non-student + non-vegetarian. We also know there are 15 of these silly people. With a part-to-whole ratio and the number that goes along with the part, we can calculate the whole: Sufficient. 

(2) 30% of the guests were vegetarian non-students. 
We know that 50% of the guests are vegetarians, so we now know that 20% of the guests were vegetarian students. 
However, we still don't know what % of the guests are students, so there's no way to figure out how "15" relates to total guests: Insufficient. 
(1) is sufficient, (2) isn't... choose (A).
35. Each day after an item is lost the probability of finding that item is halved. If 3 days after a certain item is lost the probability 1/64, what was the initial probability of finding the item? 
a)1/32 
b)1/8 
c)1/4 
d)1/2 
e)1
Solution:

If we let the original probability be x, we get: 
x(1/2)(1/2)(1/2) = 1/64 
x(1/8) = 1/64 
x = (1/64)(8/1) = 8/64 = 1/8. Choose (B).
36. Is mp greater than m? 
(1) m > p > 0 
(2) p is less than 1
Solution:

Let's start at the beginning: 
Is mp > m? 
If we want to rewrite this safely, we subtract m from both sides, to get: 
is mp - m > 0 
and then factor out m: 
is m(p-1) > 0 

Now we ask ourselves, when is a product of two terms greater than 0? We answer ourselves: when both terms have the same sign. 
So, to get a yes answer, either: 
m>0 and p-1>0 (i.e. p>1) 
OR 
m<0 and p-1<0 (i.e. p<1) 

Now let's look at the statements: 
(1) m > p > 0 
we know that m>0, but do we know if p>1? No! So, (p-1) could be positive or negative: insufficient. 

(2) P is less than 1 
No info about m: insufficient. 
From (1) we know that m is positive. 

From (1) and (2) together, we know that p is a positive fraction. If p is a positive fraction, then (p-1) will always be negative. 
If m is positive and p-1 is negative, the question changes from: 
Is m(p-1) > 0 
to: 
is (+)*(-) > 0? 
To which the answer is "DEFINITELY NOT": sufficient, choose (C).

37. If Bob produces 36 or fewer items in a week, he is paid x dollars per item. If Bob produces 
more than 36 items in a week, he is paid x dollars per item for the first 36 items and 11/2 times 
that amount for each additional item. How many items did Bob produce last week? 

(1) Last week Bob was paid a total of $480 for the items that he produced that week. 
(2) This week Bob produced 2 items more than last week and was paid a total of $510 for the 
items he produced this week.
Solution:

Bob has a regular rate and an overtime rate. We know he gets paid $x per item for up to 36 items and 1.5($x) per item for additional items. We need to determine the exact number of items that Bob produced last week. 
We can't come up with a simple equation because of the split payment, so let's jump right in to the statements. 
(1) Since we don't know Bob's rate, there's no way to use this info to figure out how many items he made: insufficient. 
(2) Since we don't know Bob's rate, there's no way to use this info to figure out how many items he made: insufficient. 
Neither statement was good enough alone, so here we must combine. 

Now we know two things: 
-last week Bob made $480 
-this week Bob made $510 and made 2 extra items 
Therefore, we know that Bob was paid $30 ($510 - $480) for those 2 extra items. 

However, do we know if Bob was at his overtime or regular rate? Can we figure out the total number of items? 
Now we have to use the most valuable tool for DS: logic and common sense. 

Let's work through two scenarios. 
First, let's assume that Bob was working at his overtime rate for those two items. If that's the case, then his overtime rate is $15 and his regular rate is $10 (since OT = 1.5 regular). 
If that's the case, then could Bob have made $480 the previous week? 
Sure, he could have made 36 items at $10 (for $360) and made 8 items at $15 (for the remaining $120). 

Second, let's assume that Bob was working at his regular rate for the two items. If that's the case, could Bob have made $480 the previous week? 
Sure, he could have made 32 items at $15 (for $480). 
Since both scenarios are possible, we still cannot determine exactly how many items Bob made last week: together insufficient, choose (E).
38. How many positive integers less than 10,000 are there in which sum of digits equals 5? 
(a) 31 
(b) 51 
(c) 56 
(d) 62 
(e) 93

Solution:

Here, we have 4 digits (positive integer less than 10000 means that 9999 is the biggest and we can pretend that "5" is "0005") that must sum to 5. 
Since we have 4 digits, we'll have 3 partitions. We're summing to 5, so we have 5 "donuts". 
O O O O O 

Since we can use 0, we can have multiple partitions in the same spot. For example, we could have: 
|||OOOOO (which translates to 0005) 
we could have: 
||O|OOOO (which translates to 0014, or 14). 

So, we view this as a permutation question: we have 8 total objects, 3 of which are identical to each other (the partitions) and 5 of which are identical to each other (the donuts). Using the permutation formula for which some objects are identical: 
Total permutations = n!/r!s! = 8!/3!5! = 8*7*6/3*2*1 = 8*7 = 56... Choose (C).

39. If n is a positive integer less than 200 and 14n/60 is an integer, then n has how many different 
positive prime factors?
a)Two 
b)Three 
c)Five 
d)Six 
e)Eight
Solution:

We know that 14n/60 is an integer; therefore, 14n is a multiple of 60. 
For 14n to be a multiple of 60, 14n must contain (at a minimum) the same primes as does 60. Let's start by breaking down 60: 
60 = 2*30 = 2*2*15 = 2*2*3*5 

The "14" part of 14n contains a "2". Therefore, n must be responsible for the remaining primes of 60: 2, 3 and 5. 
Therefore, the minimum possible value for n is 2*3*5 = 30. At this point there are two ways we can finish the question. 
First, we can use some logic. The answer choices are numbers and only one of them can be correct. Since we already know that n could have 3 different primes, 3 must be the correct answer to the question. 

Alternatively, we can use the info in the question stem. We know that 0<n<200. The next smallest prime is 7; since 30*7 = 210, we cannot add 7 to the prime factors of n without violating the rule. Therefore, n must have only 3 different prime factors. 

Note that "different" is a key word in the question; n could also be 60, 90, 120, 150 or 180 (i.e. any multiple of 30 that's less than 200); however, all of these numbers have the same 3 distinct primes, so all of them generate the same answer to the question.

40. A rectangular floor measures 2 by 3 meters. There are 5 white, 5 black, and 5 red parquet blocks available. If each block measures 1 by 1 meter, in how many different color patterns can the floor be parqueted? 
A. 104 
B. 213 
C. 577 
D. 705 
E. 726
Solution: 
You have to fill up 6 blocks, and each block could be white, black, or red, a total of 3 picks. 
So, 6 blocks could have a total of 3^6, or 729 
different combinations. Since we only have 5 blocks of each color, you have to rule out the combinations of all 6 being white, black or red, so 729 - 3 = 726.

41. John and Peter are among the nine players a basketball coach can choose from to field a five-player team. If all five players are chosen at random, what is the probability of choosing a team that includes John and Peter? 
A. 1/8 
B. 1/6 
C. 2/9 
D. 5/18 
E. 1/3
Solution:

Total Players to choose from: 9 
No of players to choose: 5 
Restriction: Team with John and Peter 
- - - - - 
The order in which the team members are selected doesn’t matter. 
No of ways of selecting John: 1 
No of ways of selecting Peter: 1 
No of ways of selecting the remaining 3: 7c3 

Hence P (team with Jon and Peter) = 1*1*7c3/9c5 = 5/18
42. John and Mary were each paid x dollars in advance to do a certain job together. John worked on the job for 10 hours and Mary worked 2 hours less than John. If Mary gave john y dollars of her payment so that they would have received the same hourly wage, what was the dollar amount, in terms of y, that john was paid in advance? 
4y 
5y 
6y 
8y 
9y
Solution:

The key point to solve is 'they have same hourly wage after Mary shares Y dollars. 
Hence 
(x+y)/10 = (x-y)/8 
Solving we get 18y = 2x, which is E
43. What is the sum of all 4-digit numbers that can be formed using the digits 1,2,3,4 where repetition of digits is allowed?
Solution:

Approach #1

We know the smallest number we can make is 1111 and the largest number we can make is 4444. 
We also know that our numbers will be evenly distributed in the middle (i.e. 1112 is balanced by 4443; 1113 is balanced by 4442). So, we can solve using the average formula. 

Finally, we know that there are 4*4*4*4 = 256 numbers in our set. 
Average = sum of terms/# of terms 
sum of terms = average * # of terms 
sum of terms = (1111+4444)/2 * 256 = 5555/2 * 256 = 5555*128 = 711040

Approach #2

We have 64 numbers with each of unit digit 1,2,3,4 
Sum of values of all these unit digits = 64(4+3+2+1)=640 
We have 64 numbers with each 1,2,3,4 at tens digit 
Sum of values of all these at tens digits = 64(40+30+20+10)=6400 
Sum of all digits for hundred place=64000 
Sum of all digits at thousand place =640000
Sum all the numbers which equals 711040

44. Alicia lives in a town whose streets are on a grid system, with all streets running east-west or north-south without breaks. Her school located on a corner, lies three blocks south and three blocks east of his home, also located on a corner. If Alicia is equally likely to choose any possible path from home to school, and if she only walks south or east, what is the probability that she will walk south for the first two blocks?
Solution: 

We know that without any restriction she has to go 3 blocks south and 3 blocks east to get to work 
Hence, we need to find the number of arrangements of the anagram SSSEEE 
Total arrangements : 6!/3!*3! = 20 

we know that she has to take 2 blocks south 1st. So, 1st 2 are fixed SS. The remaining 4 steps we will have to find the number of arrangements of SEEE 
= 4!/3!*1! = 4 
Hence Probability = No of fav/total = 4/20 = 1/5

45. The students at Natural High School sell coupon books to raise money after-school programs. At the end of the coupon sale, the school selects six students to win prizes as follows: From the homeroom with the highest total coupon-book sales, the students with the first-, second- and third-highest sales receive $50, $30, $20, respectively; from the homeroom with the second-highest total coupon-book sales, the three highest-selling students receive $10 each. If Natural High School has ten different homerooms with eight student each, in how many different ways could the six prizes be awarded? (Assume that there are no ties, either among students or among homerooms.) Write your answer as a product of primes raised too various power ( do not actually compute the number).

Solution:

Break down the problem into 3 decisions you have to make: 
1) Select 2 homerooms,1 with Highest sales and 1 with 2nd highest sales.(order matters here) 
2)Select 3 Students from the highest sales Homeroom, again here order matters as depending on the position the value of the prize differs 
3)select 3 students from the 2nd highest sales homeroom, here the order doesn’t matter as all 3 will receive the same prize. 


Decision 1) No of ways: 10p2 = 10!/8! = 10*9 = 2*5*3*3 
Decision 2) No of ways: 8p3 = 8!/5! = 8*7*6 = 
2*2*2*7*3*2 
Decision 3) No of ways: 8C3 = 8!/3!*5! = 8*7 = 2*2*2*7 
multiply all: we get (2^8 * 3^3 * 5 * 7^2)
46. A group of men and women gathered to compete in a marathon. Before the competition, each competitor was weighed and the average weight of the female competitors was found to be 120 lbs. What percentage of the competitors were women? 
(1) The average weight of the men was 150lb. 
(2) The average weight of the entire group was twice as close to the average weight of the men as it was to the average weight of the women.
Solution:

(1) INSUFFICIENT: This statement merely provides us with the average of the other subgroup - the men. We don't know what weight to give to either subgroup; therefore we don't know the ratio of the women to men. 

(2) SUFFICIENT: If the average weight of the entire group was twice as close to the average weight of the men as it was to the average weight of the women, there must be twice as many men as women. With a 2:1 ratio of men to women of, 33 1/3% (i.e. 1/3) of the competitors must have been women. Consider the following rule and its proof.

RULE: The ratio that determines how to weight the averages of two or more subgroups in a weighted average ALSO REFLECTS the ratio of the distances from the weighted average to each subgroup's average. 

Let's use this question to understand what this rule means. If we start from the solution, we will see why this rule holds true. The average weight of the men here is 150 lbs, and the average weight of the women is 120 lbs. There are twice as many men as women in the group (from the solution) so to calculate the weighted average, we would use the formula [1(120) + 2(150)] / 3. If we do the math, the overall weighted average comes to 140. 
Now let's look at the distance from the weighted average to the average of each subgroup. 
Distance from the weighted avg. to the avg. weight of the men is 150 - 140 = 10. 
Distance from the weighted avg. to the avg. weight of the women is 140 - 120 = 20. 

Notice that the weighted average is twice as close to the men's average as it is to the women's average, and notice that this reflects the fact that there were twice as many men as women. In general, the ratio of these distances will always reflect the relative ratio of the subgroups.

Answer is B

47. Bobby and his younger brother Johnny have the same birthday. Johnny's age now is the same as Bobby's age was when Johnny was half as old as Bobby is now. What is Bobby's age now? 
(1) Bobby is currently four times as old as he was when Johnny was born. 
(2) Bobby was six years old when Johnny was born.
Solution:

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.

Answer is B

48. There are x people and y chairs in a room where x and y are positive prime numbers. How many ways can the x people be seated in the y chairs (assuming that each chair can seat exactly one person)? 
(1) x + y = 12 
(2) There are more chairs than people.
Solution:

This question is simply asking us to come up with the number of permutations that can be formed when x people are seated in y chairs. It would seem that all we require is the values of x and y. Let's keep in mind that the question stem adds that x and y must be prime integers. 

(1) SUFFICIENT: If x and y are prime numbers and add up to 12, x and y must be either 7 and 5 or 5 and 7. Would the number of permutations be the same for both sets of values? 
Let's start with x = 7, y = 5. The number of ways to seat 7 people in 5 positions (chairs) is 7!/2!. We divide by 2! because 2 of the people are not selected in each seating arrangement and the order among those two people is therefore not significant. An anagram grid for this permutation would look like this: 
A B C D E F G 
1 2 3 4 5 N N 
But what if x = 5 and y = 7? How many ways are there to position five people in 7 chairs? It turns out the number of permutations is the same. One way to think of this is to consider that in addition to the five people (A,B,C,D,E), you are seating two ghosts (X,X). The number of ways to seat A,B,C,D,E,X,X would be 7!/2!. We divide by 2! to eliminate order from the identical X's.

(2) INSUFFICIENT: This statement does not tell us anything about the values of x and y, other than y > x. The temptation in this problem is to think that you need statement 2 in conjunction with statement 1 to distinguish between the x = 5, y= 7 and the x = 7, y = 5 scenarios.

49. Set A, Set B, and Set C each contain only positive integers. If Set A is composed entirely of all the members of Set B plus all the members of Set C, is the median of Set B greater than the median of Set A? 
(1) The mean of Set A is greater than the median of Set B. 
(2) The median of Set A is greater than the median of Set C.
Solution: 

Statement (1) tells us that the mean of Set A is greater than the median of Set B. This gives us no useful information to compare the medians of the two sets. To see this, consider the following: 
Set B: { 1, 1, 2 } 
Set C: { 4, 7 } 
Set A: { 1, 1, 2, 4, 7 } 
In the example above, the mean of Set A (3) is greater than the median of Set B (1) and the median of Set A (2) is GREATER than the median of Set B (1). 

However, consider the following example: 
Set B: { 4, 5, 6 } 
Set C: { 1, 2, 3, 21 } 
Set A: { 1, 2, 3, 4, 5, 6, 21 } 
Here the mean of Set A (6) is greater than the median of Set B (5) and the median of Set A (4) is LESS than the median of Set B (5). 
This demonstrates that Statement (1) alone does is not sufficient to answer the question.

Let's consider Statement (2) alone: The median of Set A is greater than the median of Set C. 
By definition, the median of the combined set (A) must be any value at or between the medians of the two smaller sets (B and C). 
Test this out and you'll see that it is always true. Thus, before considering Statement (2), we have three possibilities 
Possibility 1: The median of Set A is greater than the median of Set B but less than the median of Set C. 
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Possibility 2: The median of Set A is greater than the median of Set C but less than the median of Set B. 
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Possibility 3: The median of Set A is equal to the median of Set B or the median of Set C. 

Statement (2) tells us that the median of Set A is greater than the median of Set C. This eliminates Possibility 1, but we are still left with Possibility 2 and Possibility 3. The median of Set B may be greater than OR equal to the median of Set A. 
Thus, using Statement (2) we cannot determine whether the median of Set B is greater than the median of Set A. 
Combining Statements (1) and (2) still does not yield an answer to the question, since Statement (1) gives no relevant information that compares the two medians and Statement (2) leaves open more than one possibility.

50. At least 100 students in a school study Japanese. 4% of students who study French also study Japanese. Do more students study French than Japanese? 
(1) 16 students study both French and Japanese 
(2) 10% of students at school who study Japanese also study French.
Solution:

Let J be the number of students studying Japanese and F be the number of students studying French. 
Given information in the main statement: 
J >= 100 
0.04F study Japanese and French. 
Question: Is F > J? 


Statement 1: Students studying J and F is 16. Therefore, 0.04F = 16, or 
F = 400. This is insufficient, because J could be 100, in which case the answer to the question in the main stem is Yes, or J = 500, in which case J>F and the answer to the question is NO. INSUFFICIENT. 
Statement 2: The algebraic translation of this statement is: 0.1 J = 0.04 F or F = 2.5 J, therefore F > J. SUFFICIENT.
51. A box contains identical balls in three different colors - Black, white and blue. There are 8-x blue balls and 2X+5 black balls. If a ball is picked at random from the box, what is the probability that the ball is either blue or black? 

1) X=2 
2) There are 3X+39 white balls in the box.
Solution:

1] X=2, clearly insufficient 
2] Total balls = 3x+39 + 8-x + 2X+5 = 4x + 52 = 4[x+13] 
Probability of getting either a blue or a black ball = [8-x + 2x + 5] / 4[x+13] 
= [x+13]/4[x+13] = 1/4. Sufficient. Choice B.

52. Is xy < x^2*y^2? 
1) xy>0 
2) x+y=1
Solution:

First simplify to xy < (xy)^2 using law of exponents 
With statement (1), you know that either both x and y are negative or both x and y are positive. Otherwise their product could not be positive. 
However, even within this space the answer to the inequality is ambiguous since for -1 < x < 1 and -1 < y < 1, the inequality does not hold, but for two negative numbers or two positive numbers greater than 1 or less than -1, it does hold. 

With statement (2) you know that either x and y are both greater than zero and less than one such that their sum equals 1 (e.g. - 1/3 and 2/3), or you know that they are two numbers (one positive and one negative) where the positive number has an absolute value 1 greater than the negative number. This statement too is ambiguous since as in the example given the product of 1/3 and 2/3 is greater than their product squared but the product of 8 and -7 is less than their product squared (-56 < (-56)^2). 

Take the two together and you see that a non-negative product of two numbers whose sum equals 1 only allows for 0 < x < 1 and 0 < y < 1, and in this case, the inequality is always false. Answer is C.

53. If x is positive, is x>3? 
a) (x-1)^2 > 4 
b) (x-2)^2 > 9
Solution:

(1). Consider (x-1)^2 > 4 
which will mean (x-1)^2-4>0 
((x-1)+2)((x-1)-2)>0 [using the identity a^2-b^2 =(a+b)(a-b)] 
Simplifying, 
(x+1)(x-3)>0 
now for a product of two terms {(x+1),(x+3)} to be positive either both x+1 and x-3 to be positive which is possible only when x>3 or both x+1 and x-3 to be negative which is possible only when x<-1.
so we can safely conclude that (x-1)^2 > 4 will mean x>3 or x<-1

(2). (x-2)^2 > 9 
=>(x-2+3)(x-2-3)>0 
upon solving which we get x>5 or x<-1 
since x is positive , x>5 
So b is sufficient to answer. 
Answer is D.

54. What is the value of (2a+b)/(a+b)? 
(1) 3a/(a+b) = 7 
(2) a+b = 3
Solution: 

3a/(a+b)=7 
=>a/a+b=7/3 
=> 1+a/a+b=1+7/3 
=>2a+b/a+b=10/7 
1 is sufficient 
It's evident that 2 is not by itself sufficient. Answer is A.

55. Is |x+y| = 5? 
1) |x| = 3 
2) |y| = 2
Solution:

x+y = -5 or +5 
1. x = -3 or 3 => insuff 
2. y = -2 or 2 => insuff 
together still insuff since |x+y| <= |x| + |y|

Consider this,
(a + b)^2 = a^2 + b^2 + 2ab 
(|a| + |b|)^2 = |a|^2 + |b|^2 + 2.|a|.|b| 


a <= |a|, and b <= |b| --- (1) (depending on a and b is less than or greater than 0) 
a^2 = (|a|)^2, and b^2 = (|b|)^2 --- (2) 


Using (1) and (2) we can say 
(a + b)^2 <= (|a| + |b|)^2 


Take the square root on both sides (Note: |x| = x^2) 
|a + b| <= |a| + |b|
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Answer: C

56. Dose the integer K has a factor p such that 1<p<K? 
1) K>4! 
2) 13!+2<k<13!+13
Solution:

A prime number has exactly two factors: itself and 1. By definition, it cannot have a factor p that is between itself and 1. A non-prime number, on the other hand, that is greater than 1 will have a factor between itself and 1 (again, by definition). 
So I can answer this question if I know whether k is prime. 
(1) Just tells me that k>24. There are prime numbers and non-prime numbers greater than 24, so that's not useful. 
(2) For any sum, if the two numbers in that sum have a common factor, that factor will also be a factor of the sum. E.g., 2 + 4 = 6. 2 is a factor of 2 and 2 is a factor of 4. Therefore, 2 will also be a factor of 6.

Answer is B.

[image: image4.jpg]In the figure shown, what is the value of x ?

(1) The length of line seament QR is equal to the length of line segment RS,

(2) The length of line seament ST is equal to the length of line segment TU.




Solution:

It's intuitive that either alone is not sufficient, so let’s think about both statements together. Let’s label some angles here: Let angles QRS=y, RQS=QSR=a, STU=z, UST=TUS=b. Now, y+z=90 because triangle RPT is a right triangle. We observe that y=180-2a and z=180-2b. So 180-2a+180-2b=90, which simplifies to 270-2(a+b)=0. We also observe that a+b+x=180, so a+b=180-x. Then 270-2(180-x)=0, and x=45. So the answer is C.

57. If arc QR is a semicircle and PQRS is a rectangle with QR > RS, what is the perimeter of the flower bed? 
(1) The perimeter of rectangle PQRS is 28 feet. 
(2) Each diagonal of rectangle PQRS is 10 feet long.
Solution:

Let’s assume 
PS = QR = l 
RS = QP = w 

We should find l and w to solve this. 
1 - Insufficient. All we know is 2(l + w) = 28 
2 - insufficient. All we know is l^2 + w^2 = 100. Cannot solve for l or w. 
Using 1 and 2, we have 2 equations with 2 variables. So, a solution should exist and hence is sufficient. 
Sub l = 14 - w 
196 + w^2 - 28w + w^2 = 100 
w^2 - 14w + 48 = 0 
w = 8 or 6 
We are given that l > w and so we know what l is. Perimeter of the flower-bed can hence be computed.

Answer is C

58. In the xy-plane, at what two points does the graph of y = (x+a)(x+b) intersect the x-axis? 
1) a+b = -1 
2) The graph intersects the y-axis at (0,-6)
Solution:

1. Insufficient. All we have it x^2 -x + ab = 0. Cannot solve for x 
2. insufficient. y = x^2 + (a+b)x + ab implies ab = -6. Cannot solve for x 
Using 1 and 2,
x^2 - x - 6 = 0 
x = 3 & -2 
So, C is the correct answer

59. If k#0, 1, or -1, is 1/k>0? 
1. 1/(k-1)>0 
2. 1/(k+1)>0
Solution:

1 - If 1/(k-1) > 0, then k > 1 and hence positive. So, 1/k > 0.Sufficient 
2 - If 1/(k+1) > 0, then k > -1. K is not given to be an integer and can take values -0.5, 0.5, 2 etc. So, 1/k can be positive or negative. Insufficient. 
Hence A

60. If q is a positive integer less than 17 and r is the remainder when 17 is divided by q, what is the value of r? 
1. q>10 
2. q=2^k, where k is a positive integer
Solution:

1 - Insufficient. q Can be 11...16 and each yields a different value for r 
2 - sufficient. Values for q are 2, 4, 8 and 16 
17 / 2 remainder is 1 
17 / 4 remainder is 1 
17 / 8 remainder is 1 
17 / 16 remainder is 1 
Hence B

61. Is n negative?
1. (1 – n2) < 0 

2. n2 – n – 2 < 0 
Solution:
Statement 1 tells us that (1 – n2) < 0. We can add n2 to both sides of the inequality to get 1 < n2, or n2 > 1. If the square of a number is greater than 1, the number itself must either be greater than 1, or less than –1. For example, (–2)2 = 4. Since we do not know if n > 1 or n < –1, Statement 1 is insufficient. The answer must be B, C, or E.
Statement 2 tells us that n2 – n – 2 < 0. Since the expression on the right is quadratic, we should try to factor it. In this case, n2 – n – 2 = (n – 2)(n + 1), so we can rewrite the inequality as (n – 2)(n + 1) < 0. This tells us that the product of two expressions is less than zero. This can only be true if one of the expressions is positive and the other is negative. (n – 2) is positive if n > 2, zero if n = 2, and negative if n < 2. Similarly, (n + 1) is positive if n > –1, zero if n = –1, and negative if n < –1. We can figure out when the product of these two terms is negative by using a diagram:
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(n+1)(n-2)>0

(n+1)in—-2)<0




By representing visually where each of the expressions is positive and negative, we can see more clearly that (n + 1)(n – 2) is negative when –1 < n < 2. In this region, (n + 1) is positive and (n – 2) is negative. Since we do not know if n is positive or negative, Statement 2 is also insufficient. The answer must be C or E.

Taken together, Statement 1 tells us that n > 1 or n < –1, and Statement 2 tells us that –1 < n < 2. The only overlap between these two regions is 1 < n < 2. Since 1 < n < 2, n must be positive. The answer to the question in the prompt is No. Since both statements together are sufficient to answer the question, answer choice C is correct.

62. Is 1/(a-b)<(b-a)? 
1. a<b 
2. 1<|a-b|
Solution:

Statement 1: If a is smaller than b, then the left hand side of the inequality in the question will be negative, and the right hand side will be positive (and the answer to the question is definitely yes): When you subtract something bigger (b) from something smaller (a), the result is always negative. And when you subtract something smaller (a) from something bigger, the result is always positive. Sufficient. 

Statement 2: |a-b|>1 means a-b is more than one unit away from zero on the number line. There are two ways this can happen: either a-b>1 or a-b<-1 
case 1: a-b>1: In this case, the left hand side of the inequality in the question is clearly positive (even though it would be a fraction). 
For the right hand side: 
a-b>1 
factoring out negative 1 on the left hand side: 
-1(b-a)>1 
dividing both sides by negative one (got to flip the sign) 
b-a<-1 
So, under case 1, the left hand side is positive but the right hand side is negative, and the answer to the question is "no". 
Case 2: a-b<-1 
Under case 2, the left hand side of the inequality in the question is clearly negative. 
For the right hand side: 
a-b<-1 
-1(b-a)<-1 
b-a>1 
So, under case 2, the left hand side of the inequality in the question is negative, and the right hand side is positive, and the answer to the question is "yes". 
So, in statement 2, we can get both a "yes" and a "no" answer to the question. Insufficient.

Answer is A.

63. A combined of 55 light bulbs are stored in two boxes; of these, a total of 7 are broken. If there are exactly two broken bulbs in the first box, what is the number of bulbs in the second box that are not broken? 
(1) In the first box, the number of bulbs that are not broken is 15 times the number of the broken bulbs. 
(2) The total number of bulbs in the first box is 9 more than the total number of bulbs in the second box.
Solution:

We are asked for the number not broken in the second box. We know there are 55 bulbs in total and that 7 of them are broken. We know there are 2 broken in the first box, and 5 broken in the second box, (and that the other 48 remaining bulbs are not broken.) 

Statement 1: We will be able to compute the number of not broken in the second box if we know the total number in the second box...or if we know the total number in the first box...and, finally, because we know that the total is 55, we will also have sufficiency if we get a special equation relating the total number in the first box to the total number in the second box. 

Statement 2: this is a special equation that will allow us to compute the total number in the second box. Once we have that, we would simply subtract the 5 broken, and we'd have the number not broken in the second box. But because this is data sufficiency, instead of actually doing that math, we would just realize (after/during our analysis) that we COULD do it. 
So here's the work we wouldn't actually do: 
# in 1st box + # in 2nd box =55 (from question) 
# in 1st box = # in 2nd box + 9 (statement 2) 
subbing in: 
(# in 2nd box + 9) + # in 2nd box =55 
solving: 
# in 2nd box = 23 
Therefore, number of not broken in 2nd box is 23-5= 18

Answer is D.

64. Of the students who eat in a certain cafeteria, each student either likes or dislikes lima beans and each student either likes or dislikes Brussels sprouts. Of these students, 2/3 dislike lima beans; and of those who dislike lima beans, 3/5 also dislike Brussels sprouts. How many of the students like Brussels sprouts but dislike lima beans? 
(1) 120 students eat in the cafeteria 
(2) 40 of the students like lima beans
Solution:

let total students = x 
2/3 dislike Lima -- 2/3 X 
therefore 1/3 X like Lima 

now of those who dislike Lima 3/5 dislike Brussels 
--> therefore 2/5 must be like Brussels (they either like it or not) 

--> 2/5 * 2/3 * X = 4/15 x this is what we have to find 
stmt 1 -- says x = 120 -- suff 
stmt 2 -- says 1/3 X = 40 again gives value of X = 120 
Answer is D

65. One single person and two couples are to be seated at random in a row of five chairs. What is the probability that neither of the couples sits together in adjacent chairs 
A)1/5 
B)1/4 
C)3/8 
D)2/5 
E)1/2
Solution:

let the couple be aa,bb and the person be x 
first case 
fix X at position no. 1 then the adjacent seat will have 4 choices i.e 4 ways, let it be a 
xa_ _ _ 
now the next seat has 2 choices(bb).... 
xab_ _ 

and now next two seat will have 1 choice each so that choice in this case is 1*4*2*1*1=8 
same no of choices will be true when x takes the last seat i.e ababx 
till here 8+8=16 

case three 
when x is in second position... 
_x_ _ _ 
for first position 4 choices ax_ _ _ 
now the third postion (i.e is next to x) will have two choice from bb in order to satisfy the condition 
axbab 
so 4*2*1*1*1=8 
similarly for abaxb eight ways 
total=16+8+8=32 

case five when x is in centre 
_ _ x _ _ 
1st seat has 4 choices ; second seat has 2 choices ;4th seat has 2 choices ; last 1 choice 
4*2*2*2*1=16 
tot=48 
probability=48/120=2/5
66. If y ≠ 3 and 2x/y is a prime integer greater than 2, which of the following must be true? 
I. x = y 
II. y = 1 
III. x and y are prime integers. 

(A) None 
(B) I only 
(C) II only 
(D) III only 
(E) I and II
Solution: 

We know that 2x/y is a prime greater than 2. Therefore, x/y must be greater than 1, so eliminate (I). 
We can quickly eliminate II and III by picking numbers. If we set 2x/y = 3 (a prime number greater than 2), we get: 
x/y = 3/2 

So, any two numbers in a ratio of 3:2 will suffice. We can let x=6 and y=4 to see that neither statement II nor III (nor I, for that matter) must be true. 
As an aside, although it wasn't necessary for this question, we should remember to be careful about the assumptions we make. Nowhere in the question stem does it say that x and y have to be integers - we certainly could have picked non-integer values to eliminate all 3 statements as well.

The answer is A (none).
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Answer: D

67. If P is a set of integers and 3 is in P, is every positive multiple of 3 in P? 
1) For any integer in P, the sum of 3 and that integer is also in P. 
2) For any integer in P, that integer minus 3 is also in P.
Solution:

Question: are {3, 6, 9, 12, ...} all in set P? 
(1) If n is in P, then so is n + 3 
Well, we know that 3 is in the set. Therefore, 3+3=6 is in the set. Therefore, 6+3=9 is in the set... and so on, and so on, and so on ... Are all the positive multiples of 3 in the set? Definitely YES: sufficient. 
 There could certainly be other numbers in the set as well? Do we care? Nope - the question doesn't ask "are ONLY all the positive multiples of 3 in the set?", so other numbers are irrelevant. 


(2) If n is in P, then so is n - 3 
The only number we know about for sure is 3, so all we know is that {3, 0, -3, -6, ...} are in the set. Is it possible that all positive multiples of 3 are there as well? Sure. Do they have to be there? No. Therefore, (2) is insufficient. 
(1) is sufficient, (2) is insufficient: choose (A).

68. If an integer n is to be chosen at random from the integers 1 to 96, inclusive, what is the probability that n(n + 1)(n + 2) will be divisible by 8? 
A. 1/4 
B. 3/8 
C. 1/2 
D. 5/8 
E. ¾
Solution:

Approach #1:
Any 3 consecutive numbers set having two even numbers would be divisible by 8.
eg, 4*5*6 , 12*13*14 , 26*27*28...... 
96/2 => gives 48 even numbers , hence we will get 48 sets 
next , any 3 consecutive number sets having 2 odd numbers & one 8 or 8 divisible in them would be divisible by 8 
eg, 7*8*9 , 15*16*17 ......... 
96/8 = 12 => that gives 12 sets 
total we have 60 sets => 60/96 = 5/8

Approach #2:
If n is even, then the product is sure to be divisible by 8 (or three 2's) n is even so it is divisible by one 2. (n+2) is divisible by 4 since it has two 2's. 
1/2 of all numbers are even. 
If n is odd, (n+1) should be divisible by 8 for the product to be divisible. 96/8 = 12 possible numbers (n+1) 
so 12/96 = 1/8 of all numbers are divisible by 8 when n is odd. 
so you add both possibilities; when n is even and odd: 1/2 + 1/8 = 5/8

69. A box contains 10 pairs of shoes (20 shoes in total). If two shoes are selected at random, what it is the probability that they are matching shoes? 
1/190 
1/20 
1/19 
1/10 
1/9
Solution:

You have 20 shoes, and are looking for a matching pair. The first shoe you take could be anyone, so probability of getting one shoe is 1. Now, you took 1 shoe out of the 20 original, and you have 19 left, but there is only 1 shoe in the 19 that matches the first one. So the probability to get the matching shoe is 1/19. 
So multiply your probabilities: 1 * 1/19 = 1/19

70. When a certain tree was first planted, it was 4ft tall and the height of the tree increased a constant amount each year for the next 6 years. At the end of the 6th year, the tree was 1/5 taller than it was at the end of the 4th year. By how many feet did the height increase per year? 
a)3/10 
b)2/5 
c)1/2 
d)2/3 
e)6/5
Solution:

Initial height is 4 ft (right) 
After 1 Year - 4+d 
After 2 Years - 4+2d 
After 3 Years - 4+3d 
After 4 Years - 4+4d 
After 5 Years - 4+5d 
After 6 Years - 4+6d

The height at the 6th year, is .20 greater than the height of the 4th year. 
It should be (4+6d)= (4+4d)+1/5(4+4d)--> 
(4+6d)= 6/5(d+4d) 
multiple each side by 5: 
(5)(4+6d)= 6(4+4d)---> 20+30d=24+24d 

solve for d: 6d=4---> d= 4/6---> 2/3

71. If k is an integer, and 35^2-1/k is an integer, then k could be each of the following, EXCEPT 
(A) 8
(B) 9
(C) 12
(D) 16
(E) 17
Solution:

35^2 = 1225 (easy way is using vedic maths).any number X5^2 would be X(X+1)25... so in this case, 3*4 25 which is 1225. 
1225-1 = 1224 
Now, actual problem is to check which of the given numbers is exactly divisible by 1224. From divisibility tests, 16 do not pass. 1224/16 = 72.5 and so it is the answer.

72. The telephone company wants to add an area code composed of 2 letters to every phone number. In order to do so, the company chose a special sign language containing 124 different signs. If the company used 122 of the signs fully and two remained unused, how many additional area codes can be created if the company uses all 124 signs? 
(a) 246 
(b) 248 
(c) 492 
(d) 15,128 
(e) 30,256
Solution:

This is a Permutation type problem, because the order is important. Therefore, you want to find the difference between P124 - P122, which means: 
124 CODES: 124P/(124-2)P = 124*123 = 15252 possible permutations. 
122 CODES: 122P/(122-2)P = 122*121 = 14762 possible permutations. 
THE DIFFERENCE 124P - 122P = 15252 - 14762 = 490 

Answer would be C
73. Pumps A, B, and C operate at their respective constant rates. Pumps A and B, operating simultaneously, can fill a certain tank in 6/5 hours; pumps A and C, operating simultaneously can fill the tank in 3/2 hours, and pumps B and C, operating simultaneously, can fill the tank in 2 hours. How many hours does it take pumps A, B, and C, operating simultaneously to fill the tank?
Solution:

1/A+1/B=5/6---(1) 
1/A+1/C=2/3---(2) 
1/B+1/C=1/2---(3) 
(2)-(3)=1/A-1/B=1/6---(4) 
(4)+(1)=2/A=1 
A=2 
Now substitute A into equations 1, 2, 3, or 4 to get B and C. 
B=3, C=6 
1/A+1/B+1/C=1/X 
X= The number of hours it takes pumps A, B, and C, operating simultaneously to fill the tank 
1/2+1/3+1/6=1/X 
1=1/X 
X=1 hour.

74. In the graduating class of a certain college, 48 percent of the students are male and 52 percent are female. In this class 40 percent of the male and 20 percent of the female students are 25 years old or older. If one student in the graduating class is randomly selected, approximately what is the probability that he or she will be less than 25 years old?
Solution:

Let’s say 100 students: 
48 male, 52 female 
40% of male would be 19.2 
20% of female would be 10.4 
approximately 29 are 25 or older, meaning there are 71 people under 25. 
71/100 = .71 (closest to .7)

75. In each term in the sum a1 + a2 +..+ an is either 7 or 77 and the sum equals 350, which of the following could be equal to n? 
38
39

40

41

42
Solution:

How can we make 350 from 7 and 77? we only know that we cannot make 350 from 77 alone but we can make 350 from 7; 350= 7*50 hence the max that n can take is 50(in this case it can't be 50 since we need to have 77 also) 
77 = 7*11 and 7 = 7*1 but 350 is even 
so 350 = even hence n must be always even; so 39 and 41 are out 
this leaves 38, 40 and 42 

there should be a zero in the units place. 
0 = 3+7 but 3 = 9*7 
and the contribution to the unit digit from 77 = > 7, 4, 1 
so there must be a 9 and the other must also be odd so 38 and 42 are out 
only answer is 40 
that is 39*7+77*1 = 350

76. x is a positive integer divisible by 4; as x increases from 1824 to 1896, which of the following must decrease? 
I. 4x2 - 4x + 4 
II. -10 - 1/x2 
III. 4/x2 

A) I only 
B) II only 
C) III only 
D) II and III only 
E) None
Solution:

The difference between C and D is that D says II will decrease. 
II. -10 - 1/(x^2) 
The -10 is a constant so don't worry about that. Let's take it one step at a time. When x increases, x^2 increases. Since x^2 is in the denominator, the entire term 1/(x^2) DECREASES. Since that entire term is being subtracted from the constant, the entire expression -10 - 1/(x^2) INCREASES. If you subtract a smaller number, then your result is higher. 
An increase in x results in increase in II, so C. III only is correct

77. A “Gamma Sequence” is defined as an infinite sequence of positive integers where no integer appears more than once and there is a finite number of prime numbers in that sequence. The sequence H is an infinite sequence of positive integers, where no integer appears more than once. Is H a gamma sequence?

(1) There are infinitely many multiples of 4 in H.

(2) Only the first thirty integers in the sequence H are ODD, and there is at-least one prime integer in sequence H.
(1) 1

(2) 2

(3) Together 1&2

(4) Either 1 or 2

(5) Neither 1 nor 2
Solution:

Let us start with option 1. As there are infinite many multiples of 4 in sequence H, we need to determine whether sequence H is having finite number of prime integers or not. 
Along with infinite multiples of 4, there are other terms for which there is no information available. So we cannot determine the number of prime numbers in this sequence. So this option is out. 
Now move on to option 2. 
It says first 30 are odd number with at least one prime. So other number in this sequence will have only even integers. 2 may be one of them. 
But we know for sure that it can have maximum of 30 + 1 =31 prime numbers. So this sequence has finite number of primes and thus this option determines that H is a Gamma Sequence.
78. A decimal that doesn’t keep going is a terminating decimal. For example 0.55, 1.75, 33.565 are terminating decimals. If x and y are two positive integers, does the ratio of x/y is a terminating decimal? 
A: 0<x<100. 
B: y is an even prime number.
Solution:

Statement 1 doesn't tell us anything about our denominator, which determines whether the ratio is terminating or not. Insufficient. 
Statement 2 says that y = 2, it is the only even prime number. Anything divided by 2 will yield either a decimal of 0 or .5, so it is terminating. Sufficient. 
Answer: B

79. 2 r and s are two non-negative integers. r/s is a terminating decimal? 
A: r=100 
B: 1<s<5
Solution:

Statement 1: again, nothing given on s, so it is insufficient. 
Statement 2: s could be 2,3,4. Anything divided by 2 or 4 will be terminating (divided by 2 yields 0 or 0.5, divided by 4 yields 0,0.25,0.5,0.75), but anything divided by 3 could yield either 0 or 0.33333. 
Insufficient 
Statements 1 + 2: 100/2 = 50.0, 100/3 = 33.3333, 100/4 = 25.0, again, it could yield either a terminating or non-terminating decimal, so insufficient. 
Answer: E

80. If 6 different numbers are to be selected from integers 0 to 6 how many 6 digit even numbers greater than 300,000 can be composed?
Solution:

You need to fill first place first then 6th place.

Answer goes like this

4×5x4×3x2×1(0)=480

4×5x4×3x2×1(2)=480

3×5x4×3x2×1(4)=360

3×5x4×3x2×1(6)=360

Total= 480+480+360+360=1680
81. How many different three-digit numbers contain both the digit 2 and the digit 6?
(A) 52

(B) 54

(C) 56

(D) 60

(E) 62
Solution:

Since all of the answers are at least 52, don't start counting! If that's the only method you can think of, take a guess and move on.

Since there are 9 groups of 100 among the three-digit integers from 100 to 999, it's best to group the possibilities into those sets of one hundred. For instance, consider the set 100 - 199. There are only two numbers that contain the digits 2 and 6. Since the hundreds digit is already occupied by 1, the tens and units digit must be 2 and 6 or 6 and 2. The possible numbers are 126 and 162.

The same rationale applies to the 300s, 400s, 500s, 700s, 800s, and 900s. That's two numbers each in seven 100-number groups, for a total of 14 possibilities.

That leaves us with the 200s and the 600s. Since those 100-number sets already contain a 2 or a 6 in the hundreds place, it stands to reason there will be more numbers with 2 and 6 as digits.

Consider the 200s. A number that contains both a 2 and a 6 must be of the form 2x6 or 26x. There are 10 numbers of the form 2x6: 206, 216, 226, and so on. There are also 10 numbers of the form 26x: 260, 261, 262, and so on. That might seem like there are 20 total possibilities in this set, but not so fast! The number 266 appears in both of those groups of 10, so it has been double-counted. There are really only 19 numbers in the 200s that also contain a 6.

The same reasoning applies to the 600s. Instead of 2x6 and 26x, we're looking at 6x2 and 62x. There are 19 possible numbers in this group as well.

The total, then, is 14 + 19 + 19 = 52, choice (A).
82. For every positive integer n, the function f(n)is defined to be the product of all even integers from 2 to n, inclusive. If p is the smallest prime factor h(100)+1. then p is: 
A) between 2 and 10 
B) between 10 and 20 
C) between 20 and 30 
D) between 30 and 40 
E) greater than 40
Solution:

Product of all even integers is 2*4*6*8*...*100, which is the same as 2^50(1*2*3*4*...*50), since you have 50 even integers. Thus, every integer up to 50 is divisible in this sequence. 
HOWEVER, you have to add 1 to this result, which means that the next digit that will be able to divide this huge number will be greater than 50. Choice E. 

To visualize it more simply, think of a smaller example, say h(10) = 2 * 4 * 6 * 8 * 10. This is the same as 2^5*(1*2*3*4*5) = 32 * 120 = 600. Note that you have 5 even integers in the original sequence (2,4,6,8,10), which is why you raise 2 to the 5th power. Now, add 1 to 600 to get 601. Note that there is no integer less than 5 that can divide into 601, which means that the next prime number that can divide 601 is larger than 5. Very similar to the example we have for h(100).
83. Solution Y is 30 percent liquid X and 70 percent water. If 2 kilograms of water evaporate from 8 kilograms of solution Y and 2 kilograms of solution Y are added to the remaining 6 kilograms of liquid, what percent of this new solution is liquid X? 
(A) 30% 
(B) 30.3% 
(C) 37.5% 
(D) 40% 
(E) 50%
Solution:

Solution Y is 3/10 liquid X and 7/10 water. 

We start with 8kg of the solution. 
So the solution is 3/10 * 8 = 2.4kg of liquid X. 
Therefore there are 8-2.4 = 5.6kg water. 
From this we subtract the 2kg water that has evaporated, leaving 5.6-2= 3.6 kg water. 
We now have 2.4 kg liquid X and 3.6 kg water. 

To this we now add 2kg of solution. So that would be 0.6kg of liquid X and 1.4 kg of water that we are adding (solution is 3/10 liquid X and 7/10 water). 
So we now have 2.4 +0.6 = 3 kg of liquid X. 
And 3.6+1.4=5kg of water. 
And we have 8kg in total. 
So the percent of this new solution that is liquid X is: 3/8 =37.5%

84. The total of Company C's assets in 1994 was 300 percent greater than the total in 1993, which in turn was 400 percent greater than the total in 1992. If the total of Company C's assets in 1992 was N dollars, which of the following represents the total of Company C's assets, in dollars, in 1994? 
A) 7N 
B) 8N 
C) 9N 
D) 12N 
E) 20N
Solution:

N = 100% = 1992 of N 
4N + N = 5N = 400% 
5N = Now 100% = 1993 of N 
5N + 3(5N) = 20N = 300% = 1994 of N
85. A thin piece of 40 m wire is cut in two. One piece is a circle with radius of r. Other is a square. No wire is left over. Which represents total area of circle and square in terms of r? 
a. Πr2 
b. Πr2 + 10 
c. Πr2 + ¼ π2r2 
d. Πr2 + (40 - 2πr)2 
e. Πr2 + (10 - ½ Πr)2
Solution:

Circumference of a circle= 2*pi*r 
Perimeter of a square=4*s. S represents the length of each side of the square. 
2*pi*r+ 4s= 40 
Total area of the circle and square= pi*r^2+s^2 

Express s in terms of r. 
40-2*pi*r/4=10-(pi*r)/(2) 
Total area of the circle and square in terms of r: 
pi*r^2+(10-(pi*r)/(2))^(2) 
E should be your answer.

86. working alone, printers x, y, and z can do a certain printing job, consisting of a large number of pages, 12, 15, and 18 hours, respectively. What is the ratio of the time it takes printer x to do the job, working at its rate, to time it takes printers y and z to do the job, working together at their individual rates? 
a. 4/11 
b.1/2 
c. 15/22 
d.22/15 
e.11/4
Solution:

There's another formula you can use when it's exactly 2 workers: 
Comb time = (a*b)/(a+b) 
In this question, we want the ratio of x working alone to y+z working together. 
So: 
12 / (15*18)/(15+18) 
12 / (270/33) 
12*33/270 
12*11/90 
2*11/15 
22/15

87. If ab<>0 and points (-a,b) and (-b,a) are in the same quadrant of the xy-plane, is point (-x,y) in this same quadrant? 

1. xy>0 
2. ax>0
Solution:

Let's be a=3 and b=2 so points (-a,b) and (-b,a) are (-3,2) and (-2,3) both in quadrant II. 
1. xy >0 
Let's be x=4 and y=5, so (-4,5) is in quadrant II. 
But x could be -4 and y could be -5, so (4,-5) is in quadrant IV. NOT SUFFICIENT

2. ax>0 
For a = 3 and x=4, if y=5, (-4,5) is in quadrant II but if y=-5, point (-4,-5) is in quadrant III. NOT SUFFICIENT. 

Both 1. and 2,
If is a=3, x=4 AND y=5, the point (-4,5) is be in quadrant II. SUFFICIENT -> the answer is C 
You can try other numbers (a=-2,b=-3) but the result is similar.

88. On an aerial photograph, the surface of a pond appears as circular region of radius 7/16 inch. if a distance of 1 inch on the photograph corresponds to an actual distance of 2 miles, which of the following is the closest estimate of the actual surface area of the pond, in square miles. 
A. 1.3 
B. 2.4 
C. 3.0 
D. 3.8 
E. 5.0
Solution:

r= 7/16 in 
1 in = 2 miles 
r = (7/16) in * (2 miles / 1 in) 
r = 7/8 miles 

A = pi * r^2 
A = ~3 * (7/8)^2 
A = ~3 * 49/64 
A = ~ 147/64 
A = 2.something

Answer is B

89. All of the stocks on the over the counter market are designed by either a 4 letter of a 5 letter code that is created by using 26 letters of the alphabet. Which of the following gives the maximum number of different stocks that can be designated with these codes? 
a) 2(26^5) 
b) 26(26^4) 
c) 27(26^4) 
d) 26(26^5) 
e) 27(26^5)
Solution:

So, the code can be either 4-digit or 5-digit. Each digit can be one of 26 values. And, the values are not dependant on each other. 
So, 
4-digit = 26*26*26*26 = 26^4 
5-digit = 26*26*26*26*26 = 26^5 

4-digit options + 5-digit options: 
26^4 + 26^5 
Factor out 26^4 
26^4 (1 + 26) 
26^4 (27) 
C.
90. The number 75 can be written as the sum of the squares of 3 different positive integers. What is the sum of these integers? 
a) 17 
b) 16 
c) 15 
d) 14 
e) 13
Solution:

The largest of the three digits should be less than 9, since 9^2 = 81 is greater than 75. So you have numbers 1 through 8. 
From then on, it’s a plug and chug game. Take 8^2 = 64, leaving 11. There is no combination of 2 numbers whose sum will give you this. Move on. 
7^2 = 49, leaving a difference of 26. Are there 2 numbers whose squares sum up to 26? Yes, 5^2 + 1^2 = 25 + 1 = 26. 
So your digits are 1, 5, 7, and sum of these is 13. Choice E.

91. x is the sum of y consecutive integers. w is the sum of z consecutive integers. If y = 2z, and y and z are both positive integers, then each of the following could be true EXCEPT: 
1. x = w 
2. x > w 
3. x/y is an integer 
4. w/z is an integer 
5. x/z is an integer
Solution:

You just need to remember the below property : 
1)The sum of an even number of consecutive integers is never a multiple of the number of terms. 
2) The sum of an odd number of consecutive integers is alwys a multiple of the number of terms 

Lets take examples. 
Property 1 
Say the sum of 1,2,3,4 
4(even) consecutive integers, sum : 10 , which is not a multiple of 4. 
Will hold for any such set of numbers 
Property 2 
5(odd) consecutive integers : 1,2,3,4,5,sum =15 which is a multiple of 5. 
Hence in the question we have, 
x which is the sum of an even number of consecutive integers since y=2y (will be even since 2 is even). 
Hence, X/Y cannot be an integer.

92. There are 4 letters and 4 corresponding envelopes. If we put the 4 letters into the envelopes at random, what is the probability that only one letter was into the exact envelope? 
A) 1/8 
B) 1/6 
C) 1/3 
D) 1/2 
E) ¾
Solution:

P(only 1 letter in the correct envelope) = P(1st correct and 2,3,4 in wrong) OR P(2nd correct and 1,2,3 in wrong) OR P(3rd correct and 1,2,4 in wrong) OR P(4th correct and 1,2,3 in wrong) 

P(1st correct) = 1/4 (1 correct out of 4 envelopes) 
P(2nd wrong) = 2/3 
P(3rd wrong) = 1/2 
P(4th wrong) = 1/1 

Hence, P(1st correct and 2,3,4 in wrong) = 1/4*2/3*1/2 = 1/12 
Same will be the probability for the other 3 cases 
Hence required Probability = 4*1/12 = 1/3.
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Solution:

The initial statement: 
x-y>10 can be broken down to x>10+y 
We're asked to find, is x-y>x+y? 
Or... 
Substituting in, (10+y)-y>(10+y)+y 
10>10+2y 
0>y 
So, we know that with our initially given truth, the question asked can only be true when y<0. 
(1) x=8 
So, 8>10+y 
-2>y 
Sufficient. As we proved above that y must be less than 0. From statement 1, we know that y is less than -2. 

(2) y=-20 
Sufficient. y=-20 is certainly less than 0. 
D.

93. What is value of the integer n? 
A. n(n+2)=15 
B. (n+2)^n=125
Solution:

From 1) (n+5)(n-3)=0, n=-5;3. Insufficient.
          2) (n+2)^n=125, factorizing 125 into 5^3 => (n+2)^n=5^3 
so, n=3. Sufficient. 

However, i can't find another to satisfy (n+2)^n=5^3. 
If 125^1, the (1+2)^1=3. 
if 125=(1/5)^-3, then (-3+2)^(-3)=-1.

Answer is B

94. n>0, which is greater, 20 percent of n or 10 percent of the sum of n and 0.5?
A. n<0.1 
B. n>0.01
Solution:

Which is greater 0.2n or 0.1n+0.05?
Let x=0.2n, y=0.1n+0.05 

A) Given n<0.1 
Therefore x<0.02 , y<0.06 
Using the above inequalities 
    a)if x=0.01, y=0.01 ,y=x. 
    b)if x=0.01, y=0.02 , y>x 
INSUFFICIENT to say which is greater 

B) Given n>0.01 
Therefore x >0.002, y>0.051 
    a)if x = 0.052, y=0.052 , y=x 
    b)if x=0.051, y=0.052, y>x 
INSUFFICIENT 

C) Considering A & B together 
0.002 < x < 0.02 
0.052 < y < 0.06 
y > x SUFFICIENT 
Hence C
95. Is y < (x+z)/2? 
1) y - x < z - y 
2) z - y > (z- x)/2
Solution:

1. y - x < z - y => 2y < Z +x => y < (z+x)/2 - SUFFICIENT 
2. z - y > (z -x)/2 => 2z - 2y > z -x => z + x > 2y 
=> (z+x)/2 > y - SUFFICIENT 
So, the answer should be D.

96. In the xy plane, does the equation y=3x+2 contain point (r,s)? 
1) (3r+2-s)(4r+9-s)=0 
2)(4r-6-s)(3r+2-s)=0
Solution:

First, let's rephrase the question. We get - does S=3r+2? 
1) S=3r+2 or S=4r+9 insufficient 
2) S=4r-6 or S=3r+2, insufficient 
Combining 1 and 2 we get S=3r+2. Sufficient.
97. In which quadrant of the coordinate plane does the point (x, y) lie? 
(1) |xy| + x|y| + |x|y + xy > 0 
(2) -x < -y < |y|
Solution:

(x,y) can be in one of 4 quadrants , i.e. it may be one of the following 
(+,+) (+,-) (-,+) or (-,-) 

Let's evaluate statement 1 
Substituting each of these combinations in the equation, we only get a non zero result for (+,+) ie the 1st quadrant. All others lead to a zero. Hence 1st Quadrant SUFFICIENT 
Let's evaluate statement 2 
Lets consider -y < |y| 
If y=2--> -y=-2 and |y|=2 Satisfies inequality 
If y=-2 --> -y=2 and |y|=2 Violates inequality 

This implies y is a positive number. 
Likewise if -x<-y 
Multiply both sides by -1 and change inequality direction 
x>y implies x is (+) ve. 
Hence this makes (x,y) lie in the 1st quadrant SUFFICIENT 
Thus the answer should be D
98. What is the greatest common factor of the positive integers j and k?
A. k=j+1 
B. jk is divisible by 5
Solution:

1) If k=j+1, k and j are consecutive integers. Any pair of consecutive integers will have the GCD as 1. 
Sufficient 
2)jk may be 5, 10, 15, 20.... 
if jk=5; and j=5 and k=1 GCD is 1 
if jk=20; and j=10 and k=2 GCD is 2 
not sufficient 
Hence, A
99. Two couples and one single person are seated at random in a row of five chairs. What is the probability that neither of the couples sits together in adjacent chairs? 
1/5 
1/4 
3/8 
2/5 
½
Solution:

Let [] ==> denotes each chair 
Let the couple be denoted by C1 and C2 and the other single person By S 
Please draw 6 chairs in some scratch paper for better understanding 
[] [] [] [] [] [] 

Lets first sit C1 
[C1] [] [] [] [] [] 
Now C2 can take only the adjacent seat 
[C1] [C2] [] [] [] [] 
now S can seat in 4 different ways(4 empty chairs!) 
Although, C1 and C2 can also be interchanged as C1 C2 or C2 C1 which I will deal latter in this question 

Similarly, 
for another Seating arrangement like this 
[] [C1] [C2] [] [] [] 
Now again S can be seated in 4 different ways, one on left of C1 and 3 on right of C2 
[] [] [C1] [C2] [] [] 
Again 4 types of seating arrangements for S 
Now if we further advance C1 C2 to the right, the Second arrangement again occurs 
[] [] [] [C1] [C2] [] 
So we are not going to count this arrangement. 

So at Max, there can be 3 different arrangements(Bold Face) having 4 types of seating arrangement of S 
thus, 3*4 = 12 
Further, this seating arrangement of C1 C2 Can be interchanged as C2 and C1 
12*2 = 24 
And Total Number of Arrangements of 3 people in 6 chairs is 
6*5*4/2! =120/2 = 60 
two people as couples (same type) = 2! 
So ways of couple not seating together is 60-24 =36 
So probability = 36/60 =3/5
100. If an integer n is to be chosen at random from the integers 1 to 96 inclusive, what is the probability that n(n+1)(n+2) will be divisible by 8? 
1/4 
3/8 
1/2 
5/8 
3/4
Solution:

Approach #1
Pattern analysis is a great way to attack this type of question - let's start there. 
If we start with an even number (let's call these "even strings"), then our string of 3 integers will include both a multiple of 2 and a multiple of 4. Therefore, every even string will be divisible by 8. That's already 50% of the strings (since half of them are even), so the answer will be at least 1/2... Eliminate a, b and probably c. 

If we start with an odd number (let's call these "odd strings"), then only the even number in the string could possibly be a multiple of 2. So, that number will have to account for all three 2s (since 8=2*2*2) that we need. Accordingly, if the even number in the middle of the string is a multiple of 8, an odd string will be a multiple of 8; if the even number in the middle is not a multiple of 8, then an odd string will not be a multiple of 8. 

96/8 = 12, so there are 12 multiples of 8 in the bigger set. Each of those 12 numbers will appear in the middle of exactly 1 odd string, so there are 12 odd strings that are multiples of 8. 
Probability = (# of desired outcomes) / (total # of possibilities) 
We have 48 even strings and 12 happy odd strings, for a total of 60 strings that are multiples of 8. 
We have a total of 96 strings. 
Accordingly, our final answer is 60/96 = 5/8. Choose D.

Approach #2

We could also do this through picking numbers. Let's look at the first 8 strings: 
1,2,3 - no 
2,3,4 - yes 
3,4,5 - no 
4,5,6 - yes 
5,6,7 - no 
6,7,8 - yes 
7,8,9 - yes 
8,9,10 - yes 
Out of these 8 strings, we have 5 "yes"s and 3 "no"s; a proportion of 5/8 - pick D.

101. In a certain factory, each of workers produces b pairs of shoes every c hours. If the workers work around the clock without any breaks, how many days are required to produce 1,000 pairs of shoes? 
(A) 125c/3ab 
(B) 1000c/ab 
(C) 3a/125bc 
(D) 3c/125ab 
(E) 125ab/3c
Solution:
Each worker takes c hours to produce b pairs of shoes ==> hence, each worker produces b/c shoes per hour (e.g. 3 hours to produce 2 pairs of shoes = 2/3 shoes per hr) 
a workers produce ab/c shoes per hour = 24ab/c shoes per day 
1000 shoes will take 1000 / (24ab/c) days = 1000c / 24ab = 125c / 3ab
102. In a certain game, a large bag is filled with blue, green, purple and red chips worth 1, 5, x and 11 points each, respectively. The purple chips are worth more than the green chips, but less than the red chips. A certain number of chips are then selected from the bag. If the product of the point values of the selected chips is 88,000, how many purple chips were selected?
Solution:

Breaking 88000 into factors 2^6*5^3*11 
from this it is clear the point for x is a multiple of 2 
and also we r given that 5<x<11 
only one value possible x=8 
and 2^6=64 
therefore two purple balls selected; then only 8*8=64 
hence 2

103. If x and y are positive integer, what is the remainder when x is divided by y? 
(1) When x is divided by 2x, the remainder is 4. 
(2) When x + y is divided by y, the remainder is 4.
Solution:

1 doesn’t say anything about y so not ok 
2 says: x+y = my + 4 or x/y + 1 = m + 4/y since 4 will be less than y 4/y = 4 only so x/y = m + 3 or remainder will be 3.

Hence B

104. n is the product of least and greatest 6 consecutive integers. What is n? 
1) the greatest integer is 20 
2) the average arithmetic mean of 6 consecutive integers is 17.5
Solution:

If n is the product of the least and the greatest of 6 consecutive integers, what is the value of n? 
What do we know? We have a list of 6 consecutive integers. So, if we can determine which integers make up our list, we can certainly answer the question. 


(1) the greatest integer in the list is 20 
Well, if we know the biggest number on the list we can certainly count backwards to determine the other 5: sufficient. 
(2) the average (arithmetic mean) of the integers is 17.5 
Since our numbers are consecutive, we can certainly use this information to figure out exactly what the list is: sufficient. 

If we needed to actually do so, we could: 
1) know that for a set of consecutive numbers, mean = median. Since we have an even number of terms, the median is the average of the two middle terms, so the two middle terms in our set must be 17 and 18, which we can then expand to {15, 16, 17, 18, 19, 20}; or 
2) use the average formula. 
Average = (sum of terms)/(# of terms) 
17.5 = (t1 + t2 + t3 + t4 + t5 + t6)/6 
105 = t1 + t2 + t3 + t4 + t5 + t6 
And, since our terms are consecutive, we know that: 
t1 + t2 + t3 + t4 + t5 + t6 = t1 + (t1 + 1) + (t1 + 2) + (t1 + 3) + (t1 + 4) + (t1 + 5) 
so 
105 = 6(t1) + 15 
90 = 6(t1) 
15 = t1 
so our set must be {15, 16, 17, 18, 19, 20} 
Lots of other tricks we could use to also figure out the exact set. 
Each of (1) and (2) is sufficient alone: choose D.

105. A list of 4 numbers a, b, c, d has standard deviation equal to that of which of the following list? 
1) |a|,|b|,|c|,|d| 
2) a+1, b+1, c+1, d+1 
3) 5a, 5b, 5c, 5d 
4) a^4,b^4,c^4,d^4 
5) 2a+1, 2b+1, 2c+1, 2d+1
Solution:

Choice B. Mean will change with a uniform shift in all numbers, but standard deviation doesn't.

There are some rules of thumb for standard deviation. You don't need to calculate SD on GMAT. 
1. If you add data that is farther from the mean, the standard deviation will increase 
2. If you add data that is closer to the mean, the standard deviation will decrease

106. E, F, G, and H are the vertices of a polygon. Is polygon EFGH a square? 
(1) EFGH is a parallelogram. 
(2) The diagonals of EFGH are perpendicular bisectors of one another.
Solution:

1. Not all parallelograms are square but a square is a parallelogram so insufficient
2. this means that it is a rhombus (all sides are equal) but you could have a diamond shape rhombus which is not a square hence insufficient
1 and 2 doesn’t tell you anything new since a rhombus is always a parallelogram anyway hence insufficient. 

To figure out that a shape is a square we need to know that all its sides are equal and has 4 right angles (i.e. is a rhombus and is a rectangle). Here we know the sides are equal but we don’t know if the angles condition holds.

107. An oratorical society consists of six members, and at an upcoming meeting, the members will present a total of four speeches. If no member presents more than two of the four speeches, in how many different orders could the members give speeches?  

(A) 720  

(B) 1080  

(C) 1170  

(D) 1470  

(E) 1560
Solution:

There are several possible ways for the four speeches to be chosen. The first, and the simplest, is to have each of four members deliver one speech each. That's a more traditional permutations problem. Any of 6 speakers can be chosen for the first speech; any of the remaining five for the second speech; 4 for the third, and 3 for the second. Multiply those for the number of permutations of this sort: 
(6)(5)(4)(3) = 360 
Keep that number handy, because we'll need to add it to the results from the other possibilities. 

The other "simple" possibility is that two members are chosen to give two speeches each. There are three ways to arrange two speakers: 
XXYY (one member gives the first two speeches, another gives the last two) 
XYYX (one member gives the first and last speeches, another gives the middle two) 
XYXY (the members alternate) 
For any of those, the number of possible permutations is 6 (the number of possible speakers designed "X" in either of the arrangements) multiplied by 5 (the number of possible speakers designed "Y", since one has already been chosen to be "X"). That is, there are 30 possible XXYY's, and 30 more possible XYYX's. That's 90 more, for a running total of 420. 

Now for the tough part. The schedule could consist of one member who gives two speeches and two other members who give one speech each. Here are the possible ways schedules that include a setup like that: 
XXYZ 
XYXZ 
XYZX 
YXXZ 
YXZX 
YZXX 
There are six arrangements that place two speeches by the same person among a schedule of four speeches. (By the way, this is equivalent to a combinations problem where we're choosing 2 from a group of 4.) 
In each of those six arrangements, we're choosing 3 different members. The number of choices of members is (6)(5)(4) = 120. That's the number of permutations for any one of the six arrangements listed above. Thus, the total number of permutations for all of the different arrangements of this sort is (120)(6) = 720. 
Finally, we have the following: 
360 permutations with 4 speakers 
90 permutations with 2 speakers 
720 permutations with 3 speakers 
Total: 360 + 90 + 720 = 1170, choice (C).
If the function f(x) = k(x - k) and k is a constant, what is the value of f(4) - f(3), in terms of k?  
(A) 1  

(B) k  

(C) 7k - 1  

(D) k^2 + k  

(E) k^2 – k
Solution:

First, distribute f(x). k(x - k) = kx - k^2. Now evaluate f(4) and f(3):
f(4) = k(4) - k^2 = 4k - k^2
f(3) = 3k - k^2
Now subtract:
(4k - k^2) - (3k - k^2)
= 4k - k^2 - 3k + k^2
= 4k - 3k = k, choice (B).
108. Is the perimeter of triangle T greater than the perimeter of square S?

(1) T is an isosceles right triangle.  

(2) The length of the longest side of T is equal to the length of a diagonal of S.
Solution:

Statement (1) is insufficient. If we call one of the legs of T, t, the perimeter is 2t + tr2. However, that doesn't help us compare the perimeter of the triangle to that of the square. 

Statement (2) is also insufficient. If we call a side of S, s, the length of a diagonal of s is sr2. That's a little more than 1.4s, meaning that the diagonal is a little more than 1/3 of 4s, the perimeter of the square. If the length of the longest side of T is 1.4s, the perimeter of T could be greater than 4s if T is very close to an equilateral triangle. If the sides are 1.4s, 1.35s, and 1.35s, the perimeter is greater than 4s. If the sides, however, are 1.4s, s, and 0.8s, the perimeter is less than 4s. 

Taken together, the statements are sufficient. From (1), we know that the longest side of the triangle is the hypotenuse. Thus tr2 = sr2, meaning that t = s. The perimeter of the square is 4s, which is equivalent to 4t, which is greater than 2t + tr2, so the answer to the question is "no." Choice (C) is correct.
109. If 60 percent of the DVDs in Katie's collection are American-made movies, 35 percent of the DVDs in her collection are comedies, and 30 percent are neither American-made nor comedies, what percent of the DVDs in Katie's collection are both American-made and comedies?  
(A) 15  

(B) 25  

(C) 40  

(D) 60  

(E) 75
Solution:

We can use the overlapping sets formula: Total = Group 1 + Group 2 - Both + Neither. Since we're dealing in percents, total = 100. Group 1, American-made movies, is 60, while Group 2, comedies, is 35. Neither is 30, so we can solve for both:
100 = 60 + 35 - B + 30
100 = 125 - B
B = 25, choice (C).
110. If the two-digit integers A and B are positive and have the same digits, but in reverse order, which of the following could be the sum of A and B? 
(A) 108  

(B) 120  

(C) 132  

(D) 144  

(E) 156
Solution:

Let's say the tens digit of A is x and the units of A is y. So if A is 73, x = 7 and y = 3. Algebraically, A = 10x + y. If the digits are reverse to create B, x is the units digit of B and y is the tens digit of B, meaning that B = 10y + x. 

We can add those together:
A + B
= (10x + y) + (10y + x)
= 11x + 11y
= 11(x + y) 

Since x and y are digits, they must be integers, so the sum of x and y must be an integer. 11 times any integer is a multiple of 11, so we're looking for the choice that is a multiple of 11. You aren't expected to know multiples of 11 off the top of your head, so start with an easy one, like 110. Add 11: 121. Add 11 again: 132. That's choice (C), which is correct.
111. If z = 0.rstu, where r, s, t, and u each represent a nonzero digit of z, what is the value of z?
(1) rs > tu  

(2) r = 6s = 2t = 3u
Solution:
If each of the four variables represents a nonzero digit, that means each variable must be between 1 and 9, inclusive. Statement (1) is insufficient: any number of combinations will make the product rs greater than the product tu. 

Statement (2) is sufficient. While there are an infinite number of solutions to that set of equations, there is only one solution for which all of the variables are integers less than 10: r=6, s=1, t=3, and u=2. Choice (B) is correct.
112. Canister C is 1/2 full of water and canister D, which has twice the capacity of canister C, is 1/3 full of water. If the water in canister D is poured in canister C until canister C is completely full of water, canister D will still contain what fraction of its capacity of water?
(A) 0  

(B) 1/36  

(C) 1/12  

(D) 1/6  

(E) 1/4
Solution:

Recognizing that we'll have to divide by 2 and by 3, let's say the capacity of C is 30. If it's half full of water, then, it contains 15 of water (there's no unit, but we don't need one). D has twice the capacity, so its capacity is 60. It's 1/3 full of water, so it contains 20. 

The next step has us pouring as much of what's in D as possible into C. C has a capacity of 30 and is currently holding 15, so it could hold 15 more. D currently holds 20, so 15 of that could be poured into C, leaving 5. 

If D has a capacity of 60 and is currently holding 5, it contains 5/60 of its capacity, or 1/12, choice (C).
113. power windows: 60% 

anti-lock brakes: 25% 

CD player: 40%  

The table above shows the number of vehicles at Bill's car dealership that have certain features. No vehicle has all three features, but 10% have power windows and anti-lock brakes, 15% have anti-lock brakes and a CD player, and 22% have power windows and a CD player. What percent of the vehicles at Bill's car dealership have a CD player but no power windows or anti-lock brakes?

(A) 25  

(B) 18  

(C) 11  

(D) 3  

(E) 0
Solution:
We're looking for the number of cars with a CD player but no other features. We know that 40% of the cars have a CD player, 15% have a CD player and anti-lock brakes, while 22% have a CD player and power windows. Since no car has all three features, those account for all of the possibilities except for what we're looking for. 

If a car has a CD player, it must either have anti-lock brakes, power windows, or no other features. Since the total of cars with a CD player is 40%, we can set up the following equation:
40=15+22+x
x=3, choice (D).
114. The probability is 1/2 that a certain coin will turn up heads on any given toss. If the coin is to be tossed four times, what is the probability that on at least one of the tosses the coin will turn up tails?
(A) 1/16  

(B) 1/8  

(C) 1/2  

(D) 7/8  

(E) 15/16
Solution:

It's easier to solve for the opposite of what the question is asking for when you see the term "at least." The opposite of at least one tail is no heads. The only way zero heads will result is if each of the four flips results in a tail:
p = (1/2)(1/2)(1/2)(1/2) = 1/16 

That's the opposite of the answer, so subtract it from 1:
p = 1 - 1/16=15/16, choice (E).
115. The number N is 4,5H2, the ten's digit being represented by H. What is the value of H? 

(1) N is divisible by 3.  

(2) N is divisible by 9.
Solution:

Statement (1) is insufficient. If the number is divisible by 3, the digits must add up to a multiple of three. Therefore, 4+5+H+2 must sum to a multiple of 3. That would be true if H=1, H=4, or H=7. 

Statement (2) is sufficient: if the number is divisible by 9, the digits must add up to a multiple of 9. The only multiple of 9 that 4+5+H+2 could sum to is 18, which means that H=7. The correct choice is (B).
116. The host of a party predicts that 40 percent of the people she invites will not attend her party. According to this prediction, how many guests should she invite so that x people attend her party?

(A) (6/5)x  

(B) (4/3)x  

(C) (7/5)x  

(D) (5/3)x  

(E) (8/5)x
Solution:

Call the number of people she invites i. If she invites i, then 0.4i will not attend, meaning that i - 0.4i = 0.6i will attend. The number who will attend is x, so:
0.6i = x
(3/5)i = x
i = (5/3)x 

We're looking for the number of people she should invite, i, which is equal to (5/3)x, choice (D).

117. If xy = mx and xym is not equal to 0, which of the following must be true?

(A) x < y  

(B) m - x = 0  

(C) m - y = 0  

(D) mx > 0  

(E) my < 0
Solution:

If xym is not equal to 0, then none of the variables are equal to zero. Since x isn't zero, we can simplify the equation by dividing by x, leaving:
y = m 

If y and m are equal, then the difference between them is zero. That's phrased another way in choice (C):
m - y = 0, which is correct.
118. Monika ran x percent of the total distance of a race at an average speed of 6 miles per hour and the rest of the distance at an average speed of 8 miles per hour. What was Monika's average speed, in terms of x, for the entire race?

(A) (x - 24)/3  

(B) (x + 8)/6  

(C) (48 - x)/5  

(D) 120/(15 - x)  

(E) 2400/(x + 300)
Solution:

Since the distance of the race doesn't matter--it's not mentioned in the question or answer choices--keep it simple and say that the race is 100 miles long. That means the first x percent of the race is x miles long, and the remainder of the race is 100 - x miles. 

To find an average speed, we need total distance and total time. We've just decided that total distance is 100 miles. Total time is the sum of the time spent running at each speed. For the x miles run at 6 miles per hour:
time = distance/rate = x/6 

For the 100 - x miles run at 8 miles per hour:
time = distance/rate = (100 - x)/8 

Now we can set up the fraction for average speed:
total distance / total time = 100 / [(x/6) + (100-x)/8] 

Start by simplifying the denominator:
(x/6) + (100-x)/8
= 4x/24 + (300-3x)/24
= (4x + 300 - 3x)/24
= (x + 300)/24 

Put that back in the fraction:
100 / [(x + 300)/24]
= 2400/(x + 300), choice (E).
119. The sum of the first 50 positive odd integers is 2,500. What is the sum of the odd integers from 101 to 199, inclusive?
(A) 4,950  

(B) 5,000  

(C) 7,450  

(D) 7,500  

(E) 9,950
Solution:

You don't need the first sentence to solve this problem, but if the GMAT is offering it, take advantage. Each one of the odd integers from 101 to 199 corresponds with one of the first 50 positives odds. 101 is 100 greater than 1, 103 is 100 greater than 3, and so on. So, each of the 50 odds between 101 and 199 is 100 greater than a corresponding term in the series from 1 to 99. That means that the difference between the sum of the first 50 positive odds and the odds from 101 to 199 is: 50(100)=5,000 (There are 50 different numbers in each series, and the difference between each pair of numbers is 100.) If the sum of the first 50 odds is 2,500 and the larger series is 5,000 greater, the sum of the larger series is: 2,500+5,000=7,500, choice (D).
120. If 5,400n is the square of an integer, what is the smallest possible integer value of n?

(A) 2  

(B) 3  

(C) 5  

(D) 6  

(E) 15
Solution:

If a number is a perfect square, its prime factorization contains only even powers. For instance (2^2)(3^2) = 36 is a square, but (2^2)(3^3) = 108 is not. 
The prime factorization of 5,400 is: 
= 54(100) 
= (9)(6)(10)(10) 
= (3)(3)(3)(2)(2)(5)(2)(5) 
= (2^3)(3^3)(5^2) 
Since the powers of 2 and 3 are odd, we know that 5,400 is not a square. The factorization gives us a clue as to what the possible values of n could be. 5,400 times n must result in a prime factorization with all even exponents. To generate all even exponents, n must have at least one 2 and at least one 3: 
(2^3)(3^3)(5^2) times (2)(3) = (2^4)(3^4)(5^2) 
(2)(3) = 6. There's no way to generate all even exponents with a smaller value of n, so choice (D) is correct.
121. Which of the following is equivalent to the pair of inequalities y > -3x and -z > 2x?
(A) -2y < 6x < -3z  

(B) 2y < -6x < -3z  

(C) -3x < y < -z  

(D) 3x < z < -y  

(E) -3z < 12x < y
Solution:

To combine a pair of inequalities, there must be a common term, much like common denominators in fractions. Since x is the only variable that appears in both inequalities, let's turn that into a common term: 6x. To convert y > -3x into something that contains 6x, multiply both sides by 2. Remember that, when multiplying an inequality by a negative, you must reverse the sign: 
-2y < 6x 
To get a 6x in the second inequality, multiply both sides by 3: 
-3z > 6x 
Now arrange the terms from smallest to largest, as they are arranged in each of the choices: 
-2y < 6x < -3z, choice (A).
A certain customer at a restaurant calculates his tip by adding a constant dollar amount to another sum that is directly proportional to the total bill for the meal. If his total bill for the meal was $24.00, what will be the dollar amount of his tip?

122. (1) If the total bill for his meal had been four dollars greater, the customer would've calculated a tip of $4.80.  

(2) If the total bill for his meal had been six dollars less, the customer would've calculated a tip of $3.80.
Solution:

It may be helpful to put the question in algebraic terms. The tip will be equal to a constant, c, plus an amount that is proportional to the bill: kb, where k is the fraction of the bill, and b is the amount of the bill. So the tip will be c+kb, and since we know the bill for the meal is $24, the tip will be c+24k. 

Statement (1) is insufficient. If the bill were $4 greater, that would be a bill of 28, so the equation looks like this: 
4.80 = c+28k 
There are two variables and only one equation, so we can't solve. 

Statement (2) is also insufficient. This gives us another equation with the same variables: 
3.80 = c+18k 

Taken together, the statements are sufficient. You don't have to do the math: recognize that you have two variables and two distinct linear equations. If you do want to solve, subtract the equations, giving you the result: 
1 = 10k 
k = 0.1 
Then plug k back into one of the equations: 
4.80 = c+28(0.1) 
c = 4.80-2.80 = 2 
Armed with c and k, you can calculate the tip on a bill of $24: 
tip = 2+24(0.1) = 2+2.4 = 4.40 
Choice (C) is correct.

123. If k is the product of the integers from 1 to 20, inclusive, what is the greatest integer n for which 4^n is a factor of k?

(A) 5  

(B) 7  

(C) 9  

(D) 10  

(E) 12
Solution:

It would be impractical to find the product of the integers from 1 to 20. Since we want to know the greatest power of 4 that is a factor of that product, we only need to focus on the 4's (and the factors of 4) in each of those 20 integers. 
First of all, all of the odd integers between 1 and 20 are irrelevant. No matter how many odd integers you multiply together, the result will never be divisible by 4, let alone a multiple of 4. That leaves us with the evens. 
When dealing with factors and multiples, it's always a good idea to work with primes. So rather than considering the number of multiples of 4 in the remaining numbers, let's focus on 2's. Between 1 and 20, there are 5 numbers (2, 6, 10, 14, 18) that are divisible by 2, but not by four. That means that, if we multiplied those five numbers together, their prime factorization would contain a 2^5. 
There are five other numbers to consider, listed here with the number of 2's in their prime factorization: 
4: 2^2 
8: 2^3 
12: 2^2 
16: 2^4 
20: 2^2 
Add up the first five 2's and the 2's in each of those numbers, and we have a result of 2^18. That means: If we multiplied all of those numbers together, the prime factorization of the result would contain 18 2's, and the number would be divisible by 2^18. 
But we care about 4's, not 2's. 4 = 2^2, so: 
4^n = 2^18 
(2^2)^n = 2^18 
2^2n = 2^18 
2n = 18 
n = 9 
4^9 is a factor of the product of the integers 1 to 20, inclusive. 
124. If y is an integer greater than 2, all of the following must be divisible by 4 EXCEPT
(A) 2y(y+1)(y-1)  

(B) y(2y+2)(y-3)  

(C) y(y+3)(2y - 4)  

(D) 2y(y+4)(y - 2)  

(E) (y + 1)(2y + 4)(y - 3)
Solution:

In each of the choices, three integers are multiplied together. For the product of the integers to be divisible by 4, either one of the integers must be divisible by 4, or two of the integers must be divisible by 2. Since we don't know anything about the specific value of y, we can't determine whether any of the integers are divisible by 4. 
Consider each choice: 
(A) If y is even, then 2y is divisible by 4, so the whole expression is divisible by 4. If y is odd, then y+1 is even and y-1 is even, so the whole expression is divisible by 4. 
(B) If y is even, then y is even and 2y + 2 is even, so the expression is divisible by 4. If y is odd, then 2y + 2 must be divisible by 4. 2y + 2 = 2(y + 1), and if y is odd, y + 1 is even. 2 times an even is divisible by four. 
(C) If y is even, then 2y - 4 is divisible by 4. 2y - 4 = 2(y - 2), and if y is even, then y - 2 is even. 2 times an even is divisible by 4. If y is odd, both y + 3 and 2y - 4 are even, so the expression is divisible by 4. 
(D) If y is even, 2y is divisible by 4. If y is odd, 2y is even (but not divisible by 4), and y + 4 and y - 2 are both odd. Thus, the expression may not be divisible by 4. This looks like our answer. 
(E) If y is even, 2y + 4 must be divisible by 4. If y is odd, both y + 1 and y - 3 must be even, so the expression must be divisible by 4. 
Choice (D) is correct.
125. Jack has a total of b hardback and paperback books in his library. If the number of hardback books is 1/3 the number of paperback books, and 3/4 of the paperback books are biographies, how many biographies, in terms of b, are in Jack's library?
(A) (1/9)b  

(B) (3/20)b  

(C) (3/16)b  

(D) (1/3)b  

(E) (9/16)b
Solution:

If the number of hardbacks is 1/3 the number of paperbacks, the ratio of hardbacks to paperbacks is 1:3. That's a part-to-part ratio; more useful here would be a part-to-whole ratio. The ratio of hardbacks to paperbacks to total is 1:3:4, meaning that hardbacks make up 1/4 of the total and paperbacks make up 3/4 of the total. That's (1/4)b and (3/4)b. 
3/4 of the paperbacks are biographies. The paperbacks are (3/4)b, so multiply that number by 3/4, and we have the number of biographies: 
(3/4)(3/4)b = (9/16)b, choice (E).
126. Is x negative?
(1) 2x > x^2  

(2) x < 1
Solution:

Statement (1) is sufficient. To simplify the inequality, we can divide both sides by x. However, since we are dividing by a variable that could be positive or negative, we need to consider both possibilities. 
If x is positive, then we can divide both sides by x without any ramifications: 
2 > x 
In other words, if x is positive, x is less than 2. Or: 0 < x < 2. 
If x is negative, we can divide both sides by x, but we must change the direction of the inequality sign: 
2 < x 
In other words, if x is negative, x is greater than 2. That's impossible -- if x is greater than 2, it must be positive. Since this generates a contradiction, we know that x cannot be negative. The only acceptable range for x is between 0 and 2. Thus, the answer to the question is "no." 
Statement (2) is insufficient. If x is less than 1, it could be negative or it could be positive (between 0 and 1). Choice (A) is correct.

127. y = kx - 2  

In the equation above, k is a constant. If the value of y when x = 4 is 5 less than the value of y when x = 6, what is the value of y when x = 24?

(A) 21  

(B) 58  

(C) 60  

(D) 102  

(E) 104
Solution:

The value of y when x = 4 is: 
y = 4k - 2 
The value y when x = 6 is: 
y = 6k - 2 
The first is 5 less than the second: 
(4k - 2) = (6k - 2) - 5 
4k = 6k - 5 
2k = 5 
k = 2.5 
Now we know the constant; the equation is: 
y = 2.5x - 2 
When x = 24: 
y = 2.5(24) - 2 
y = 60 - 2 = 58, choice (B).
128. A certain toy store sold 20 toys yesterday, each of which was either a $40 toy or a $20 toy. How many $20 toys did the toy store sell?
(1) The average price of the toys sold yesterday was $35.  

(2) The total price of the 20 toys sold yesterday was between $650 and $750.
Solution:

Let's call the number of $20 toys a. Since the store sold a total of 20 toys, the number of $40 toys is 20 - a. Thus, the total price of all the toys sold is: 
20a + 40(20 - a) 
20a + 800 - 40a 
800 - 20a 

Statement (1) is sufficient. If you know the prices of the two types of toys and you know the weighted average price of the toys sold, you have enough information to find the ratio of the number of types of toys sold. On the test, you don't need to solve for the exact amount, but here's how you would. We already know that the total price of all the toys sold is 800 - 20a, and this tells us that the total price of the 20 toys is 35(20) = 700. Thus: 
800 - 20a = 700 
100 = 20a 
a = 5 

Statement (2) is insufficient. We know that the total price of the toys is 800 - 20a, and that a must be an integer. If a = 3, 800 - 20a = 740, which is within the given range. If a = 4, 800 - 20a = 720, also within the given range. There are other possibilities, but two is enough: We don't know how many $20 toys the store sold. Choice (A) is correct.
129. If z is a multiple of 24, what is the remainder when z^2 is divided by 9?
(A) 0  

(B) 1  

(C) 2  

(D) 4  

(E) 6
Solution:

If z is a multiple of 24, we can think of z as 24 times an integer, or 24i. z^2, then, is (24^2)i. The prime factorization of 24 is (2^3)(3), so the prime factorization of 24^2 is (2^6)(3^2). 3^2 is 9, so 24 squared is divisible by 9. It follows that any multiple of 24 squared is divisible by 9 as well. 
So, since z^2 is divisible by 9, the remainder when it is divided by 9 is 0, choice (A).
130. If J and K are points in a plane and J lies inside the circle C with center O and radius 4, does K lie inside circle C?

(1) The length of line segment JK is 1  

(2) The length of line segment OJ is 2.5
Solution:

Statement (1) is insufficient: if J is somewhere in the circle, K could also be in the circle, as there's plenty of room in a circle with radius 4 for a line segment of length 1. However, if J is near the outer edge of the circle, K could be outside the circle as well. 

Statement (2) is also insufficient: it establishes that J is 2.5 away from the center of the circle, but tells us nothing about point K, which is what we're interested in. 

Taken together, the statements are sufficient: if OJ is 2.5, then J is 1.5 away from the edge of the circle. Thus, if JK is 1, there's no way that K is outside the circle. Choice (C) is correct.

131. How many of the 75 employees in a certain company had neither five years of experience nor a college degree?

(1) Of the 75 employees, 30 had both five years of experience and a college degree.  

(2) Of the 75 employees, 20 had five years of experience but not a college degree.
Solution:

Of the 75 employees, there are four subsets defined by the characteristics of five years of experience (or not) and a college degree (or not): 
1. both 
2. Neither 
3. 5 years, no college degree 
4. College degree, less than 5 years 
We're looking for (2). Statement (1) gives us (1), which tells us that the remaining three subsets sum to 75-30=45, but doesn't allow us to find "neither." Statement (2) gives us (3), but again doesn't provide enough information to find neither. 

Taken together, the statements are still insufficient. We know that 50 total employees have five years of experience, but we don't know how many of those without five years of experience do or do not have a college degree. (E) is the correct choice.
132. A television advertising break is to consist of six 30-second advertisements. If the second, fourth, and sixth of the 30-second spots are to be filled with three different advertisements for company X and the other spots are to be filled with one advertisement each for companies A, B, and C, in how many different ways can the six advertisements be ordered?

(A) 729  

(B) 720  

(C) 120  

(D) 36  

(E) 24
Solution:

Consider how many different advertisements there are for each of the six sequential spots. Our six advertisements are X1, X2, X3, A, B, and C. X1, X2, and X3 must go in spots 2, 4, and 6, while the other three go in spots 1, 3, and 5. Here, then, are the number of possible ads for each of the six spots: 
1: 3 possibilities: A, B, or C. 
2: 3 possibilities: X1, X2, or X3 
3: 2 possibilities: A, B, or C, but whichever ad was placed in spot 1 cannot be chosen again 
4: 2 possibilities: X1, X2, or X3, but whichever ad was used in spot 2 cannot be chosen again 
5: 1 possibility: whichever is remaining of A, B, and C 
6: 1 possibility: whichever is remaining of X1, X2, and X3 
The number of possible arrangements is the product of those six numbers: 
(3)(3)(2)(2)(1)(1) = 36, choice (D).
133. A certain play is to be performed with an equal number of male and female actors. If 2 different male actors and 5 different female actors are available to perform, how many different combinations of actors could be chosen to perform the play?
(A) 10  

(B) 20  

(C) 30  

(D) 40  

(E) 50
Solution:

Since the play must be performed by equal numbers of male and female actors and there are only 2 male actors to choose from, the play must be performed by either 1 male and 1 female actor or 2 actors of each gender. 

If the play is performed by 1 male and 1 female actor, there are 2 possible choices for the male actor and 5 choices for the female actor. The total number of 1 male/1 female performing groups is (2)(5) = 10. 
If the play is performed by 2 male and 2 female actors, there is only one choice for the male actors -- we simply choose both of them. To choose 2 different female actors, we need to use the combinations formula, where the overall set is 5, and the desired subset is 2: 
5! / (5 - 2)!(2)! 
= 5! / 3!2! 
= (5)(4) / 2 
= 10 
Thus, there are 10 groups with 1 male and 1 female actor, and 10 groups with 2 male and 2 female actors. That's a total of 20 combinations, choice (B).
134. If x is a randomly chosen integer between 1 and 20, inclusive, and y is a randomly chosen integer between 21 and 40, inclusive, what is the probability that xy is a multiple of 4?

(A) 1/4  

(B) 1/3  

(C) 3/8  

(D) 7/16  

(E) 1/2
Solution:

There are two ways xy can be a multiple of 4. First, if either x or y (or both) is a multiple of 4, it doesn't matter what the other number is: a multiple of 4 times anything is a multiple of 4. Second, if neither of the numbers are multiples of 4, but both are even (for instance, 2 and 22), the product will be a multiple of 4. We need to find the probability of each of those possibilities. 
To find the probability that either x, y, or both is a multiple of 4, it's easiest to find the probability that NEITHER are multiples of 4. The probability that x is NOT a multiple of 4 is 3/4 (1/4 of numbers are multiples of 4), and the probability that y is NOT a multiple of 4 is also 3/4. Thus, the probability that NEITHER is a multiple of 4 is (3/4)(3/4) = 9/16. Thus, the probability that one or both of the numbers is a multiple of 4 is 1 - 9/16 = 7/16. 

That leaves us to solve for the other possibility: that both numbers are even but not multiples of 4. In any sequence of 4 consecutive integers, one of the 4 will be an even number that is not a multiple of 4. Thus, 1/4 of the numbers between 1 and 20 (or 21 and 40) is an even non-multiple of 4. The probability that BOTH numbers have these characteristics is (1/4)(1/4) = 1/16. 

The probability that the product is a multiple of 4, then, is the sum of our two probabilities: 
7/16 + 1/16 = 8/16 = 1/2, choice (E).

135. p is equal to the product of 2^x, 3^y, and 5^z. If x, y, and z are positive integers and x+y+z = 6, what is the smallest possible value of p?

(A) 64  

(B) 240  

(C) 360  

(D) 640  

(E) 900
Solution:

Since x, y, and z are positive, each of the exponents must be at least one. We want the value of p to be as small as possible, so the power of 2 should be as large as possible, and the power of 5 should be as small as possible. For instance, y and z cannot be smaller than 1, so if y = 1 and z= 1, that means x = 4: 
(2^4)(3^1)(5^1) 
= 16(3)(5) 
= 240, choice (B). 
Any change that would make the powers of 3 and 5 bigger at the expense of making the power of 2 smaller would generate a larger value of p.
136. Working independently at their respective constant rates, machines X and Y took 15 minutes to fill an order. What fraction of the order was filled by machine X?

(1) Working alone at its constant rate, machine X would have taken 60 minutes to fill the order.  

(2) Working alone at its constant rate, machine Y would have taken 20 minutes to fill the order.
Solution:

Combined, the machines fill one order in 15 minutes. In those 15 minutes, each of the machines fills some fraction of the order. Since we know the time (15 minutes), we need to know the rate of machine X to find the fraction of the order--how much of the job--machine X would fill. 
Statement (1) is sufficient: if machine X fills one order in 60 minutes, we can find out how many orders it could fill in 15 minutes--one-fourth as many, or (1/4) of an order. 

Statement (2) is also sufficient. Using the same technique, we can determine that Y would fill (3/4) of an order in 15 minutes, which leaves (1/4) of the order for machine X. Choice (D) is correct.
137. The dimensions of a rectangular solid are 4 inches, 5 inches, and 8 inches. If a cube, a side of which is equal to one of the dimensions of the rectangular solid, is placed entirely within the rectangular solid, what the ratio of the volume of the cube to the volume within the rectangular solid that is not occupied by the cube?

(A) 2:3  

(B) 2:5  

(C) 5:16  

(D) 25:7  

(E) 32:25
Solution:

Since the cube shares one of the dimensions of the rectangular solid, it must have a side of 4, 5, or 8. However, if its side is 5 or 8, it won't fit entirely within the solid. Since one of the lengths of the solid is 4, all of the lengths of the cube must be 4 or shorter. Thus the side of the cube is 4, and the volume of the cube is 4^3 = 64. 

The volume of the solid is the product of the dimensions: (4)(5)(8) = 160. We're looking for the ratio of the volume of the cube (64) to the volume of the solid that is not occupied by the cube-- that is, 160 - 64 = 96. The ratio of 64 to 96 can be simplified by dividing both terms by 32. The result is 2 to 3, choice (A).

138. When positive integer m is divided by positive integer n, the remainder is 12. If m/n = 24.2, what is the value of n?

(A) 120  

(B) 60  

(C) 30  

(D) 24  

(E) 12
Solution:

It's valuable to know how to represent remainders in algebraic terms. When m is divided by n, there is an integer quotient (in this case, 24), and the decimal part consists of the remainder divided by the denominator. For instance, when 4 is divided by 3, the quotient is 1 and the remainder is 1: 
4/3 = 1 + 1/3 
In general terms: 
m/n = q + r/n 
We can ignore the quotient in this problem: We know it's 24. The fractional part, however, is represented in two ways. First, it is equal to 0.2. Second, it is equivalent to r/n, or 12/n. We can solve for n by setting those two equal to each other: 
0.2 = 12/n 
2/10 = 12/n 
2n = 120 
n = 60, choice (B).
139. What is the value of y? 
(1) 3|x^2 - 4| = y - 2 
(2) |3 - y| = 11
Solution:
Statement 1: "X?!?"...Not sufficient. 
Statement 2: Absolute value? "3-y" can be either 11 to the right or 11 to the left of zero. So y equals two different values also. Not sufficient. 
Combo: 
We can't analyze the first statement without making assumptions. So, let's look at the second one. 
"3-y" can be 11 units away from zero in one of two ways: 
3-y = 11 or else 3-y = -11 
So either y = -8 or else y = 14 

The right hand side of the equation in statement two is y-2 
If y = 14, then y-2 = 12 
and 
If y = -8, then y-2 = -10 

But if y-2 = -10 we would have: 
3*[x^2-4] = -10 
Because absolute value is positive or zero, we would have: 
3*pos = -10 or 3*0 = -10 
Those two equations are clearly impossible. 

Therefore, y cannot equal -8. 
Leaving only one value (14) for y. 
Note: Because we have no info about x, we can treat [x^2-4] as just [some number]. [any number] is either positive or zero. 
The statements, although insufficient in isolation, are sufficient in combination. (C)
140. The ‘moving walkway’ is a 300-foot long walkway consisting of a conveyor belt that moves continuously at 3 feet per second. When Bill steps on the walkway, a group of people that are also on the walkway stands 120 feet in front of him. He walks toward the group at a combined rate (including both walkway and foot speed) of 6 feet per second relative to the ground. Once Bill reaches the group of people, he stops walking and stands with them until the walkway ends. What is Bill’s average rate of movement for his trip along the moving walkway? 

2 feet per second 
2.5 feet per second 
3 feet per second 
4 feet per second 
5 feet per second
Solution:

Tricky because we have to consider the distance covered when Bill is walking on the walkway. 

Let’s first find the time taken by Bill to reach the group that is standing 120feet away from him. 
Since both Bill & the group are travelling at the standard speed of 3feet/sec, Bill's walking speed is (6-3) 3feet/sec. So, the time taken the reach the group is 120/3 = 40secs. Now, the actual distance covered by Bill (the speed relative to the ground is 6feet/sec) is: 6*40 = 240feet. 

So, the remaining 60feet is travelled at 3feet/sec in 20secs. 
So, the average speed is = Total distance/Total time taken ==> 300/(40+20) ==> 5feet/sec
141. Circle C and line K lie in the xy plane. If circle C is centered at the origin and has radius 1, does line K intersect circle C?? 
(1) The x intercept of line k is greater than 1 
(2) The slope of line K is -1/10
Solution:

We can draw the circle based on the info given, so we need information about line k. 
(1) We know that k crosses the x-axis to the right of "1", but have no idea what the slope is: insufficient. 
(2) We know the slope, but we have no idea where the line exists in the x-y plane: insufficient. 
Together,
a slope of -(1/10) means that line k is very flat - it goes up 1 for every 10 it goes to the left. 

So, if k passes through the point (2,0), it would definitely intersect the circle. However, if k passes through the point (10000,0), it's going to miss the circle by a mile. 
So, even after combining statements (1) and (2), we're not sure if k intersects the circle: choose (E).
142. At a certain department store present-wrapping counter, each clerk will wrap no fewer than 20 and no more than 30 presents per hour. If seventy people are waiting in line, will all their presents be wrapped after one hour? 
1) Each person in line has at least one present to be wrapped by one of the six clerks at the counter. 
2) If each person in line had one more present to be wrapped, nine clerks would be required to guarantee that every gift would be wrapped in one hour.  

Solution:

1) is not sufficient: there might be exactly 70 gifts to wrap, or there might be 7,000,000 gifts to wrap. 
(2) is not sufficient: there might be no clerks at all at the counter, or there might be 1,000,000 clerks. 

(1)+(2) together: 

Well, what does (2) tell us? If we need to guarantee that every gift could be wrapped, we'd need to assume the clerks were as slow as possible. That is, we need to assume they wrap 20 gifts per hour, not 30 gifts per hour. If there were 160 gifts or less, we could be sure that 8 clerks could do the job. If there were more than 180 gifts, and all the clerks are slow, then we might need 10 clerks to do the job. So, from (2), we know that if each person in line had one more gift, there would be between 161 and 180 gifts in total. Since there are 70 people in line, and (2) assumes each person has one more gift than they actually have, there are actually between 91 and 110 gifts in total (subtract 70). We have six clerks, from Statement (1), and we know that six clerks can wrap at least 120 gifts in an hour. C.

143. Is integer a a prime number?
1) 2a has exactly 3 factors 
2) a is an even number
Solution:

Statement 2 is saying that a is an even integer. Is every even integer a composite number (non-prime)?? a could be 2 (a prime number), or 12 (a non-prime). 
Statement 1 says that 2a has exactly 3 factors. You should know that only perfect squares have 3 factors, so 2a is a perfect square. Since 2a is a perfect square, you know that a cannot be a perfect square, and cannot be prime as well. This statement is sufficient. 
Ans: A
144. The average (arithmetic mean) monthly balance in Company X's petty cash account on any given date is the average of the losing balances posted on the last business day of each of the past 12 months. On March 6, 1990, the average monthly balance was 692.02. What was the average monthly balance as of June 23rd, 1990? 
1) As of June 23,1990, the total of all closing balances posted on the last business day of each of the last 12 months was $45.64 less than it had been on March 6, 1990 
2) The closing balances posted on the last business days of March, April, and May 1990 were $145.90, $3000.00 and $725.25 respectively.
Solution:

Let's start by deconstructing the question stem; a good general rule for DS is that the longer the stem, the more time you should spend thinking about it. 
The average monthly balance on March 6, 1990, is the average of the closing balances for March 1989-February 1990. 
The average monthly balance on June 23, 1990, is the average of the closing balances for June 1989-May 1990. 
What's the difference between the two? The first includes March, April and May 1989; the second includes March, April and May 1990 instead. 

(1) Gives us the difference between the second year and the first, allowing us to calculate the June 23, 1990, average monthly balance - sufficient. 
(2) Gives us March, April and May 1990, which is a good start, but not enough. 
If we had the difference between March, April and May 1990 and those same months in 1989, we could answer the question. However, without info about those months in 1989, we have no idea what the year-over-year change is. 

For example, if those 3 months in 1989 had the exact same balances as in 1990, then the answer would be $692.02. 
If those 3 months in 1989 had lower balances, then the answer would be more than $692.02. 
If those 3 months in 1989 had higher balances, then the answer would be less than $692.02. 
(1) is sufficient, (2) isn't: choose A.
145. Mary persuaded n friends to donate $500 each to her election campaign, and then each of these n friends persuaded n more people to donate $500 each to Mary's campaign. If no one donated more than once and if there were no other donations, what was the value of n? 
(1) The first n people donated 1/16 of the total amount donated. 
(2) The total amount donated was $120,000
Solution:

It states clearly in the stem "each of these n friends persuaded n more people..". 
Here's a fundamental rule for math: no matter how many times a variable appears in a problem, it will always have the same value. 
So, when we break down the stem we see that: 
round 1: n donors 
round 2: n*n donors (since each of the n donors recruits n more donors) 
So, total number of donors is n + n^2 and total money raised is 500(n + n^2). 

(1) If the first n donors donated 1/16 of the total, we know that: 
part/whole = 1/16 
n/(n + n^2) = 1/16 
16n = n + n^2 
15n - n^2 = 0 
n(15 - n) = 0 
so n=0 or n=15 

Now, one could argue that it's possible for there to be 0 people; however, on the GMAT when we speak about objects, we can assume that n does not equal 0. 
(If you look at the OG explanation, it actually says "Assuming n>0" without any further elucidation.) 
Therefore, n=15. Sufficient. 

(2) We can use our total value equation to solve with this information: 
500(n + n^2) = 120000 
n + n^2 = 120000/500 
n^2 + n = 240 
n^2 + n - 240 = 0 
we want two numbers that multiply to 240 and are 1 apart: 
(n+16)(n-15) = 0 
n = -16 or n = 15; we can't have a negative number of donors, so n must be 15. Sufficient. 

Of course, we really didn't need (or want) to do all that math - as soon as we saw that each equation would yield only one positive solution, we knew that each was sufficient alone.
146. Lines n and p lie on the xy plane. Is the slope of line n less than slope of line p?
(1) Lines n and p intersect at (5, 1) 
(2) The y-intercept of line n is greater than the y intercept of p
Solution:

Statement 1 tells us where the lines intersect, but tells us nothing about either of the lines' slopes. If you draw a picture of two lines intersecting at (5,1), you can see that with the information given, we could label either one n. We could make the one with greater slope n, or the one with less slope n. So, we don't have enough information from statement 1. 
Now let's consider statement 2, that says that the y intercept of n is greater than that of the y intercept of p. The slopes could be unequal (think about intersecting lines), or we could have parallel lines, in which case the slopes are equal. So, statement 2 is not sufficient on its own. 

Now let's consider the statements together. The lines intersect at (5,1), and n has the higher y intercept. Let's look at 3 cases: 
1) Both have y intercepts above y=1 
Since n intersects higher, then we know n had further to descend, so its slope is steeper (but more negative) than p's. Thus, p has a greater slope. 
2) n has intercept above y=1, p has intercept below 
n would have a negative slope and p a positive, so p has a greater slope 
3) Both have y intercepts below y=1 
Both have positive slopes, but p has further to ascend. Thus, p has a greater slope. 

Since combining the information tells us that p always has a greater slope, we have sufficient information with both statements and the answer is C.
147.  The sum of n consecutive positive integers is 45. What is the value of n?
(1) n is even
(2) n < 9

Solution:
(1) n=2 --> 22+23=45, n=4 --> n=6 x1+(x1+1)+(x1+2)+(x1+3)+(x1+4)+(x1+5)=45 x1=5. At least two options for n. Not sufficient.
(2) n<9 same thing not sufficient.
(1)+(2) No new info. Not sufficient.
Answer: E

148.  Is a product of three integers XYZ a prime? 
(1) X=-Y 
(2) Z=1

Solution:
(1) x=-y --> for xyz to be a prime z must be -p AND x=-y shouldn't be zero. Not sufficient.
(2) z=1 --> Not sufficient.
(1)+(2) x=-y and z=1 --> x and y can be zero, xyz=0 not prime OR xyz is negative, so not prime. In either case we know xyz not prime.
Answer: C

149. Multiplication of the two digit numbers wx and cx, where w,x and c are unique non-zero digits, the product is a three digit number. What is w+c-x? 
(1) The three digits of the product are all the same and different from w c and x. 
(2) x and w+c are odd numbers.

Solution:
(1) wx+cx=aaa (111, 222, ... 999=37*k) --> As x is the units digit in both numbers, a can be 1,4,6 or 9 (2,3,7 out because x^2 can not end with 2,3, or 7. 5 is out because in that case x also should be 5 and we know that x and a are distinct numbers).
1 is also out because 111=37*3 and we need 2 two digit numbers. 
444=37*12 no good we need units digit to be the same.
666=37*18 no good we need units digit to be the same.
999=37*27 is the only possibility all digits are distinct except the unit digits of multiples.
Sufficient
(2) x and w+c are odd numbers.
Number of choices: 13 and 23 or 19 and 29 and w+c-x is the different even number.
Answer: A

150. Is y – x positive?
(1) y > 0
(2) x = 1 – y


Solution:
Even if y>0 and x+y=1, we can find the x,y when y-x>0 and y-x<0
Answer: E.

151. If a and b are integers, and a not= b, is |a|b > 0? 
(1) |a^b| > 0 
(2) |a|^b is a non-zero integer

Solution:
This is tricky |a|b > 0 to hold true: a#0 and b>0.
(1) |a^b|>0 only says that a#0, because only way |a^b| not to be positive is when a=0. Not sufficient. NOTE having absolute value of variable |a|, doesn't mean it's positive. It's not negative --> |a|>=0

(2) |a|^b is a non-zero integer. What is the difference between (1) and (2)? Well this is the tricky part: (2) says that a#0 and plus to this gives us two possibilities as it states that it's integer:
A. -1>a>1 (|a|>1), on this case b can be any positive integer: because if b is negative |a|^b cannot be integer.
OR
B. |a|=1 (a=-1 or 1) and b can be any integer, positive or negative.
So, (2) also gives us two options for b. Not sufficient. 

(1)+ (2), nothing new: a#0 and two options for b depending on a. Not sufficient.
Answer: E

152. If M and N are integers, is (10^M + N)/3 an integer?
(1) N = 5
(2) MN is even

Solution: 
Note: it's not given that M and N are positive.
(1) N=5 --> if M>0 (10^M + N)/3 is an integer ((1+5)/3), if M<0 (10^M + N)/3 is a fraction ((1/10^|M|+5)/3). Not sufficient.
(2) MN is even --> one of them or both positive/negative AND one of them or both even. Not sufficient 
(1)+(2) N=5 MN even --> still M can be negative or positive. Not sufficient.
Answer: E

153. If b, c, and d are constants and x^2 + bx + c = (x + d)^2 for all values of x, what is the value of c? 
(1) d = 3 
(2) b = 6 

Solution:
Note this part: "for all values of x"
So, it must be true for x=0 --> c=d^2 --> b=2d
(1) d = 3 --> c=9 Sufficient
(2) b = 6 --> b=2d, d=3 --> c=9 Sufficient
Answer: D

154. If x and y are non-zero integers and |x| + |y| = 32, what is xy? 
(1) -4x - 12y = 0 
(2) |x| - |y| = 16

Solution:
(1) x+3y=0 --> x and y have opposite signs --> either 4y=32 y=8 x=-3, xy=-24 OR -4y=32 y=-8 x=3 xy=24. The same answer. Sufficient.
(2) Multiple choices. Not sufficient.
Answer: A

155. Is the integer n odd?
(1) n is divisible by 3 
(2) 2n is divisible by twice as many positive integers as n

Solution:
(1) 3 or 6. Clearly not sufficient.
(2) TIP:
When odd number n is doubled, 2n has twice as many factors as n.
That’s because odd number has only odd factors and when we multiply n by two we remain all these odd factors as divisors and adding exactly the same number of even divisors, which are odd*2.
(When even number is doubled, 2n has 1.5 more factors as n.) Sufficient.
Answer: B

156. The sum of n consecutive positive integers is 45. What is the value of n?
(1) n is odd
(2) n >= 9

Solution:
Look at the Q 1 we changed even to odd and n<9 to n>=9
(1) not sufficient see Q1.
(2) As we have consecutive positive integers max for n is 9: 1+2+3+...+9=45. (If n>9=10 first term must be zero. and we are given that all terms are positive) So only case n=9. Sufficient
Answer: B
157. What is the remainder when x^2 - y^2 is divided by 3?
(1) x^2 is divisible by 6.  

(2) y^2 is divisible by 9.
Solution:

Each of the statements are insufficient on their own; we're looking for something concerning an expression with two variables, and each statement concerns only one of the variables. 

Taken together, the statements are sufficient. If x^2 is divisible by 6, it is also divisible by all the factors of 6, including 3. The same reasoning applies to y^2. Since both x^2 and y^2 are divisible by 3, the difference between them is also divisible by 3, so the remainder is 0. Choice (C) is correct.

158. The product of slopes of two lines L1 and L2 is -1. If the lines intersect at point (2,-2) and the x intercept of line L1 is 8, what is the y intercept of line L2? 
A) 12 
B) -12 
C) 8/3 
D) -8/3 
E) None of the above
Solution:

If the product of two slopes is -1, then they are perpendicular and their slopes are negative reciprocals of one another. 
Since the x-intercept of L1 is 8, we can find its slope using the point we're given. 
We know that (8,0) and (2,-2) are both on L1, so: 
slope = rise/run = change in y/change in x 
= (0 - (-2))/(8 - 2) = 2/6 = 1/3 

Accordingly, the slope of L2 is -1/(1/3) = -3 
Now we have the slope of L2 and a point on the line, so we can find the equation of the line. 
y = mx + b 
in which m=slope and b=y-int 

Plugging in: 
m = -3 
x = 2 
y = -2 
-2 = -3(2) + b 
-2 = -6 + b 
4 = b 
4 isn't one of the first four choices, so choose E.

159. 2 sizes of sticky pads. Each has 4 colors - Blue, Green, Yellow, and Purple. The pads are packed in packages that contain either 3 notepads of same size and same color or 3 notepads of same size and of 3 different colors. How many different packages of the types described are possible? 
a. 6 
b. 8 
c. 16 
d. 24 
e. 32
Solution:
First package type = (2 sizes)(4 different colors) = 8 total 
or 
big blue, big green, big yellow, big purple, small blue, small green, small yellow, and small purple. 

Second package type = (2 sizes)(4 different combinations) = 8 total 
or 
big blue green yellow, big green yellow purple, big yellow purple blue, big purple blue green, and small of each of those. 

8 + 8 = 16. 
Bear in mind, this is assuming that there is no difference between having blue-green-yellow, for example, and yellow-green-blue. The question does not seem to specify that the order of the different colors matters.
160. How many odd integers are greater than integer X and less than the integer y? 
1. There are 12 even integers greater than x and less than y 
2. there are 24 integers greater than X and less than Y
Solution:

Guess this can be better explained using an example. Take 2 series 
X=1, Y=26, the series is 1 2 ... 25 26 
X=2, Y=27, the series is 2 3 ... 26 27 

In each case, the total number of odd integers is the same. 
X=1, Y=26, series : 1 2 ... 25 26 
Odd integers are 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25 
X=2, Y=27, series : 2 3 ... 26 27 
Odd integers are 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25 
Hence B
161. The three digit positive integer N= a2b is both a multiple of 5 and 3. What is N? 
(A) a + b is an even integer 
(B) a/b = 1
Solution:

Since the number is multiple of 5 the last digit should be 0 or 5. also the number is multiple of 3 so the possible numbers are 
120 
420 
720 
225 
525 
825 
there are 2 numbers which meet the criteria in Stmt 1 - 420 and 525 
Where as only 525 is the only number which satisfy stmt 2
162. Is the range of a combined set (S,T) bigger than the sum of ranges of sets S and T ? 
1. The largest element of T is bigger than the largest element of S. 
2. The smallest element of T is bigger than the largest element of S.
Solution:

The answer to this DS is B, 
Let’s denote V set of all elements of S, and T. 
the range of V is: max(S,T)-min(S,T) 

the question can be written as follow: 
max(S,T)-min(S,T)?max(S)+max(T)-(min(T)+min(S))---.[1] 

(1)alone tells us max(T)>max(S) 
then[1] become 
max(T)-min(S,T)-max(S)-max(T)+(min(T)+min(S)) 
canceling max(T) 
-min(S,T)-max(S)+min(T)+min(S), Insufficient to see that pick numbers: 
min(T)=8, min(S)=2, max(S)=7 the result will be 
-2-7+8+2=1 > 0 
min(T)=1, min(S)=2, max(S)=7 
-1-7+2+1=-5<0 
Insufficient. 
(2) alone tells us max(T)>min(T)>max(s)>min(T) 
[1] becomes: 
max(T)-min(S)-max(S)-max(T)+min(T)+min(S) 
cancel out equal term yields: 
min(T)-max(S)>0 
Sufficient
163. Selma and Miriam are racing their sailboats from Miami, Florida to Georgetown, Grand Cayman. The loser must buy the first round of drinks at their favorite beach bar. At 1 P.M., Selma passes a cruise ship that is anchored 160 miles away from Georgetown. Selma is traveling at 20 miles per hour. At 2 P.M., Miriam passes the anchored cruise ship. Miriam is traveling at 24 miles per hour. If they continue traveling at the same rates, when will Miriam overtake Selma?
A. 7 P.M.

B. 6 P.M.

C. 5:45 P.M.

D. 8 P.M.

E. 6:30 P.M.

Solution:

The formula for distance traveled is distance = rate * time.
In N hours from 1 P.M., Selma will have traveled 20N miles away from the cruise ship. In N hours from 1 P.M., Miriam will have traveled 24N - 24 miles away from the cruise ship. We are subtracting 24 miles because Miriam didn't actually pass the cruise ship until 2 P.M.

When Miriam overtakes Selma, they both will have traveled the same distance from the cruise ship. Thus, we can set up the following equation:

20N = 24N - 24

4N = 24

N = 6

Miriam will overtake Selma in 6 hours from 1 P.M.

The answer is A.
164. Company X receives 16 applications for a job, 6 of which are from present employees of the company. If 3 of the applicants are to be hired, including exactly one of the applicants who are not a present employee of the company, how many distinct groups of applicants can be selected?
(A) 560

(B) 270

(C) 224

(D) 150

(E) 60

Solution:

Of the 16 applicants, 10 are not present employees and 6 are present employees. 1 of the 10 non-employees is to be hired, meaning that 2 of the 6 employees are to be hired. If 1 of 10 non-employees are to be hired, that's 10 "groups" of 1 employee to choose from.

If 2 of 6 employees are to be hired, we need to use the combinations formula for a set of 6 and a desired subset of 2:

= 6! / (6 - 2)!(2)! 

= 6! / 4!2! 

= 6(5) / 2 

= 15 

To find the total number of 3-person groups that contain 2 present employees and one non-employee, multiply those two numbers of groups together: 

(10)(15) = 150, choice (D).
165. A certain diet program calls for eating daily calories from carbohydrates, proteins, and fats in the ratio of 40:30:30 respectively. On a certain day, did Bill follow this diet program? (1 gram of fat contains 9 calories, 1 gram of protein contains 4 calories, and 1 gram of carbohydrates contains 4 calories)
1) One of the meals Bill ate contained 80 grams of carbohydrates, 60 grams of protein, and 60 grams of fat.

2) Bill ate 1500 calories during the day.

Solution:

Looking at statement 1: We don't know how many calories Bill ate during the day. Thus, we can't determine from one meal whether or not he ate the proper ratios. We can eliminate A and D. 
Looking at statement 2: We can't determine from total calories the percentages for carbohydrates, protein, and fat. We can eliminate B.
Looking at statements 1 and 2 together: If Bill ate 1500 calories in a day, (1500 * .4) or 600 of his daily calories should be from carbohydrates, (1500 * .3) or 450 of his daily calories should be from protein, and (1500 * .3) or 450 of his daily calories should be from fat. If Bill ate a meal with 55 grams of fat, he ate (60 grams * 9 calories/gram) or 540 calories of fat. Bill exceeded 450 calories from fat and did not follow the diet. Thus, BOTH statements TOGETHER are sufficient, but NEITHER statement ALONE is sufficient.

The answer is C.
166. Three secretaries working together can type 36 pages of text in half an hour. If the typing speeds of the secretaries are in a 4:3:2 ratio, how long will it take the slowest-typing secretary working alone to type 52 pages of text? 
1 hour and 34 minutes 
1 hour and 45 minutes 
2 hours and 24 minutes 
3 hours and 15 minutes 
3 hours and 25 minutes
Solution:
Their speeds are in a 4:3:2 ratio. So, if we split the job into 9 (4+3+2) parts, the fastest secretary will have contributed 4/9 towards the job, the middle one 3/9, and the slowest secretary contributed 2/9 towards the job. 
So, the slowest secretary manages 2/9 of 36 pages in a half an hour: 2/9 * 36 = 8 pages in a half an hour. Then, her rate per hour is 16 pages per hour. 
It will take her 52/16 = 3.25 hours, or three hours and fifteen minutes to type 52 pages. Choose D.
167. A pool can be filled in 4 hours and drained in 5 hours. The valve that fills the pool was opened at 1:00 pm and sometime later the drain that empties the pool was also opened. If the pool was filled by 11:00 pm and not earlier, when was the drain opened? 
at 2:00 pm 
at 2:30 pm 
at 3:00 pm 
at 3:30 pm 
at 4:00 pm
Solution:

The valve that fills the pool pumps water into the pool at a rate of 1/4 pool per hour. The valve that drains the pool drains it at a rate of 1/5 pool per hour. When both valves are on, the rate at which the pool fills will be the difference between these two rates: 1/4 - 1/5 = 1/20 pool per hour. 
We know that the pool was filled in ten hours, and that the "pump-in" valve was on for some time before the drain valve got turned on. The time that only the pump-in valve was on, we can call "x". 
So, for x hours the pool was being filled up at a rate of 1/4 pool per hour. And then, for 10-x hours, the pool was being filled up at a rate of 1/20 pool per hour. And in ten hours, exactly one pool got filled: 

x/4 + (10-x)/20 = 1 pool 
x = 2.5 hours 
So the pump-in valve was on for 2.5 hours by itself. Choose D.

168. Sally has a gold credit card with a certain spending limit, and a platinum card with twice the spending limit of the gold card. Currently, she has a balance on her gold card that is 1/3 of the spending limit on that card, and she has a balance on her platinum card that is 1/5 of the spending limit on that card. If Sally transfers the entire balance on her gold card to her platinum card, what portion of her limit on the platinum card will remain unspent? 

1) 11/30 
2) 29/60 
3) 17/30 
4) 19/30 
5) 11/15
Solution:

Let the Spending limit on the Gold Card be X 
Thus: Spending limit on the Platinum Card = 2X 
Balance on the Gold Card = x/3 
Balance on the Platinum Card = 2x/5 

After Sally Transfer's the balance from the gold card to the platinum card: 
New Balance on the platinum card = x/3 + 2x/5 = 11x/15 
Thus: Unspent amount left on platinum card = 2x - 11x/15 = 19x/15
19x/15 is the unspent portion of a total of 2x. Therefore 19x/15/2x = 19/30 is the answer
169. if y >= 0, What is the value of x? 
1) |x-3| >= y 
2) |x-3| <= -y
Solution:

Absolute value is a measure of distance, it is always positive (or else zero). 

Looking at this question: 
The stem tells us that y is positive or zero. To have sufficiency, we need a single value for x. 

1) |x-3| >= y 
The equation is telling us that x-3 is at least y units away from zero on the number line. But remember that we don't know y's value. It can be zero or any positive number.  x's value would clearly change if y was 10 versus 1,000. Insufficient. 

2) |x-3| <= -y 
Okay, so we see the absolute value bars on the left. That means the left hand side is most definitely positive. Therefore, the right hand side must also be positive. (The two sides of the equation must equal each other). But, the equation tells us it is less than or equal to the right side...where we see a negative sign. 
We have to fix this; we have to find a way to make the right hand side positive or zero. (We have to figure out how to satisfy the information in the statement--that info is always true!) 
Well, y must be either positive or zero (from the stem). 
But, if y were positive we would have: 

|x-3| <= (-)(+) 
And because the left hand side must be positive or zero, we would have: 
pos or zero <= some negative number 
That's clearly impossible. 

Therefore, y can't be positive and must be zero. 
Se we have: 
|x-3| <= 0 
But x-3 cannot be fewer than zero units away from zero (because distance is positive), so we have: 
|x-3| = 0 
x-3 = 0 
x= 3 
Statement 2 is sufficient; choose B
170. In a certain country, the retail price include a value added tax of 12 1/2 percent of the sum of the whole cost and the mark up of an item. If the value added tax on a certain jacket is 6 shillings, what is the wholesale cost of the tax in shillings? 
A) The mark-up represents 50 percent of the wholesale cost. 
B) The mark-up of the jacket is 16 shillings.
Solution:

Here is the most powerful strategy in data sufficiency: If you have to solve for any of “n” unknowns, you require “n” number of linear distinct equations. 
So, if a word problem gave you three unknowns, you would need three linear distinct equations. Let’s say the unknowns are x, y, and z. And then, say, I told you x=5. This is an equation (because it has an equal sign). But is it sufficient to solve for y or z? Nope. 
Now, let’s say I told you z = 10. So, now we know that x = 5 and z = 10. Clearly, we know what x and z are. But can we solve for y with these two equations? Of course not: y is still unknown! 
Because there are three unknowns, we would need three equations to solve for the value of any of the unknowns. 
If you know this, then it can really decrease the difficulty of a lot of DS questions. In fact, you can use this strategy even if you don’t know what an equation is; all you need to know is that there is an equation, and the number of unknowns. 
Let’s apply the strategy to this problem:
Let’s translate the English sentence into an algebraic sentence. When translating, know the important terms, go slow, and chunk it up. 
We learn that retail price INCLUDES a tax. Includes is not the same as EQUAL. "Retail price" is a red herring here. 
The rest of the first sentence gives us English for the tax equation. The tax (let’s call tax T) is equal to: 12 1/2 percent of the sum of the whole cost and the mark up of an item. 
We don’t know the whole cost (so, let’s call it WC) or the mark-up (so, let’s call it MU). These are 2 unknowns. 
The question is asking for WC (but it wouldn't have made a difference had the question been asking for MU). 

The tax is 12.5 percent of the sum of those two unknowns. 
So, what is their sum? WC + MU 
We have to take 12.5 percent of this. “of” usually means multiply in word problems: 
Tax = 12.5%*(WC + MU) 
We are told the tax was 6 shillings: 
6 = 12.5% (WC + MU) 

How many equal signs there?..1 
And, how many unknowns (ie, letters) there?...2 
We have one equation and two unknowns. 

We will have sufficiency if we get an equation relating either WC or MU to a quantity (so long as there isn't a brand new unknown!) 
We will have sufficiency if a statement gives us a value for WC or MU. 
We will also have sufficiency if we get a special equation relating WC and MU. 
ONLY now, after this analysis, are we ready to go to the statements. 

Statement 1: 
The mark-up represents 50 percent of the wholesale cost. 
MU = 0.5*WC 
So, in the original equation, we can replace "MU" with "0.5WC" and we would have sufficiency. 
Of course, because it is data sufficiency we don't actually do that; we just know that we COULD do that. 
Statement 1 is sufficient. 

Statement 2 provides us with a value for one of our unknowns. Sufficient. 
Choose D 
Now, because it is data sufficiency, we didn't even have to write the original equation. We could just have noted that we had an equation relating tax to two unknowns, and said to ourselves: "I am in a one-equation and two-unknown problem."

171. Is X negative? 
1)x^3(1-x^2)<0 
2)x^2-1<0
Solution:

Statement 1: 
x^3(1-x^2)<0 
So, the left hand side is negative. Instead of x^3(1-x^2)<0, try to look at it as: (number)(another number) < 0. 

How can the product of two numbers be negative: only if one is positive and the other negative. Accordingly, as soon as we see one number can be either pos or neg we know the statement is not sufficient. 
We know x^3 will have the same sign as x. So, like any unknown x, x^3 can be pos or neg. Statement 1 is not sufficient. 

Statement 2: 
x^2-1<0 
So, again, the left hand side is negative (and these two statements look suspiciously similar). 
We know squares are always positive, so, if x were 2 or 3 it will remain positive even if we subtracted 1 from it. Therefore, x must be a fraction (when we square a fraction we get an even smaller fraction). But it can be either a positive or negative fraction. Insufficient. 

Combo: 
The fact that these expressions are similar is telling us something. 
We have a "1-x^2" in statement 1 and "x^2 -1". Notice that the 1 and x^2 have exactly opposite signs. This means: 
(1-x^2) = (-1)*(x^2 -1) Or: (x^2-1) = (-1)*(1-x^2) 
So, if from statement 2, x^2-1 is (-), then the (1-x^2) in statement 1 is positive. Then, we have: 
x^3*(pos) < 0 
This means that x^3 is negative. (Product of two numbers is negative only when one is positive and the other negative). 
And that means that x is negative. (x^3 and x will have same sign). 
So, x is negative, the answer to the question is "yes", and the statements, although insufficient in isolation, are sufficient in combination. 
Choose C.
172. A professor gave the same exam to two classes. The 200 students in the first class scored an average (arithmetic mean) of a 75 on the exam. The students in the second class scored an average (arithmetic mean) of an 85 on the exam. If the average (arithmetic mean) score of students in both classes was a 77, how many students are in the second class?

A. 50

B. 75

C. 150

D. 64

E. 80
Solution:

Mean = (sum of all values) / (number of values)
Let x be the number of students in the second class.
Thus,
(75(200) + 85(x))/(200 + x) = 77
(15000 + 85x)/(200 + x) = 77
15000 + 85x = 77(200 + x)
15000 + 85x = 15400 + 77x
8x = 400
x = 50
The answer is A.
173. Exactly two sides of a certain 10-sided die are red. What is the probability that Kumar rolls the die 3 times and the die lands with a red side up for the first time on the third roll?

(A) 0.032  

(B) 0.064  

(C) 0.128  

(D) 0.200  

(E) 0.250
Solution:

If two sides of the 10-sided die are red, the probability that, on any given roll, the die lands red-side up is 1/5. If Kumar rolls the die three times and gets a red side up for the first time on the third roll, that means he rolled it twice and some other color came up the first two times. 

If the probability the die lands red-side up is 1/5, the probability that it DOESN'T land red-side up is 1 - 1/5 = 4/5. What we're looking for is the probability it landed some other color up, then some other color up again, then red side up. As a probability, that's: 

(4/5)(4/5)(1/5) 

= 16/125 

To simplify that fraction, recognize that 125 is 1/8 of 1,000, so: 

= (16/125)*(8/8) 

= 128/1000 

= 0.128, choice (C).
174. If x is an integer, then x(x - 1)(x - k) must be evenly divisible by three when k is any of the following values EXCEPT: 
(A) -4 
(B) -2 
(C) -1 
(D) 2 
(E) 5
Solution:

We know that x and (x-1) are consecutive integers. 
We also know that any 3 consecutive integers contains a multiple of 3; therefore, the product of any 3 consecutive integers is divisible by 3. 
So, in order for the whole product to be definitely divisible by 3, there are 2 possibilities: 

1) k is just to the left of the first term or just to the right of the second term; and 
2) k is a multiple of 3 distant from the possibilities mentioned in (1). 

For (1), this basically means that k = -1 or +2, since: 
(x-(-1)) = (x+1), which would give us (x+1), (x) and (x-1), which are consecutive; and 
(x-(+2)) = (x-2), which would give us (x), (x-1) and (x-2), which are consecutive. 

For (2), this means that: 
k = -1 +/- (multiple of 3); or 
k = +2 +/- (multiple of 3) 
[which are actually the same condition]. 
So basically, if k = {..., -10, -7, -4, -1, 2, 5, 8, 11, ...} then we're good to go. 
Taking a quick look at the choices, only -2 doesn't match our criteria; therefore (B) is the correct choice.
********************************
Now that we understand the concepts, let's think about how we could have answered this question merely by paying attention to our best friends, the answer choices. 
The question asks about divisibility by 3; therefore, 3 is a very important number for this question. 
Looking at the choices, A, C, D and E are separated by 3 each; only B deviates from this pattern. 
If you're a fan of Sesame Street, you're probably familiar with the "One of these things is not like the others" game; on an EXCEPT question, if one answer is relevantly different from the others, it's almost certainly the correct choice. 
Based on the pattern alone, and knowing that 3 is the king number in this question, we can confidently choose B without doing any math at all.

175. 80% of the lights in a hotel were on at 8.00 pm on some evening. If 40% of lights that were expected to be off, were in fact on, and 10% of lights that were expected to be on, were in fact off; what percent of the lights that are on, are the lights that were not expected to be on? 

A. 10 
B. 12 
C. 100/9 
D. 8 
E. 18
Solution:

We can set up two equations with 2 unknowns to solve the system. 
1. If 40% of the lights expected to be off were actually only, then 60% of the lights expected to be off were actually off. 
2. If 90% of the lights expected to be on were actually on, then 10% of the lights expected to be on were actually off. 

If we let the total number of lights = 100, we know that 80 are on and 20 are off. 
Letting: 

x = expected on 
y = expected off 

We then get: 
.9x + .4y = 80 and .1x + .6y = 20 
and of course 
x + y = 100 

Now we can solve for x and y. Let's multiply the second equation by 10: 
x + 6y = 200 
x = 200 - 6y 
Subbing into our 3rd equation: 
(200 - 6y) + y = 100 
200 - 5y = 100 
100 = 5y 
20 = y 
Therefore, 20 lights were expected to be off and, since x + y = 100, 80 lights were expected to be on. 

Back to the original question: 
What percent of the lights that are on, are the lights that were not expected to be on? 
% = part/whole * 100% 
The whole = lights that are on = 80 
The part = the lights that are on which weren't expected to be on = 40% (20) = 8 
So, % = 8/80 * 100% = 1/10 * 100% = 10%... choose A.
176. In a group of 68 students, each student is registered for at least one of three classes - History, Math and English. Twenty-five students are registered for History, twenty-five students are registered for Math, and thirty-four students are registered for English. If only three students are registered for all three classes, how many students are registered for exactly two classes? 
(A) 13 
(B) 10 
(C) 9 
(D) 8 
(E) 7
Solution: 

There are two useful formulas for 3-group overlapping set questions: 

True # of objects = (total # in group 1) + (total # in group 2) + (total # in group 3) - (# in only groups 1/2) - (# in only groups 1/3) - (# in only groups 2/3) - 2(# in all 3 groups) + (# in no groups) 

or, compacting the middle section: 

True # of objects = (total # in group 1) + (total # in group 2) + (total # in group 3) - (# in exactly 2 groups) - 2(# in all 3 groups) + (# in no groups) 

The second formula is a bit different: 
True # of objects = (# in exactly 1 group) + (# in exactly 2 groups) + (# in all 3 groups) + (# in no groups)
We want to use the first formula to solve this particular question. We know that: 
True # of students = 68 
Total # in history = 25 
Total # in math = 25 
Total # in English = 34 
# in all 3 = 3 
# in none = 0 (everyone is in at least 1 class) 
So: 
68 = 25 + 25 + 34 - (# in exactly 2 classes) - 2(3) + 0 
68 = 78 - (# in exactly 2 classes) 
(# in exactly 2 classes) = 10
177. If x is a positive number less than 10, is z greater than the mean of x, and 10? 
1. On the number line z is closer to 10 than to x 
2. z = 5x
Solution:

Let's draw a number line that includes x and 10 and the average of the two. 
x------mean------10 
We know that the mean of x and 10 is exactly halfway between the two; in other words, the average of two numbers will always lie equidistant from the numbers. 
(1) z is closer to 10 than to x. 
Looking at our number line, we can see that the only way z can be closer to 10 than to x is if z lies to the right of the mean. Therefore, z must be greater than the mean: sufficient. 
(2) z = 5x 
As others have shown, we can pick numbers to show that this may or may not give a value of z greater than the mean. For example, if we let x = .0001, z will still be far less than the mean of x and 10; if we let x = 9.999, z will be far greater than the mean of x and 10: insufficient. 


(1) is sufficient, (2) isn't: choose A.

178. If x^2 > y^2, is x>y? 
1) x > |y| 
2) |x| > y
Solution:

x^2 - y ^2 > 0 
(x + y)(x-y) > 0 
The question asking "x-y > 0". 
1. x > | y| 
x + y > |y| + y >= 0 
x+y is +ve, x^2 - y^ is +ve, therefore x-y must be positive. Sufficient. 

2. |x| > y 
x + |x| > y + x 
y + x < x + |x| 
x+|x| = 0 or 2|x|, from this, we can say that x+y can be negative or +ve. 


(or) |x| -x > y -x 
|x| -x = 0 when x is +ve 
|x -x = -2x when x is -ve 
|x|-x's max value is a positive number. 
Therefore, y-x can be negative or positive. 
Insufficient.

179. The sequence s1, s2, s3,.....sn,...is such that Sn= (1/n) - (1/(n+1)) for all integers n>=1. If k is a positive integer, is the sum of the first k terms of the sequence greater than 9/10? 
1) k > 10 
2) k < 19
Solution:

S1 = 1 - (1/2) 
S2 = (1/2) - (1/3) 
... 
Sn = 1/n - (1/(n+1) 
Sum it up. 
you are left with 1 - (1/n+1) 

is 1- (1/n+1) > 9/10 ?
or 1/10 > 1/(n+1) 
or n +1 >10 
or n > 9 
In other words, is #terms > 9 
(1) says #terms > 10, sufficient 
(2) says #terms < 19. Here #terms can be 7, or 17. Insufficient.
180. A business school club, Friends of Foam, is throwing a party at a local bar. Of the business school students at the bar, 40% are first year students and 60% are second year students. Of the first year students, 40% are drinking beer, 40% are drinking mixed drinks, and 20% are drinking both. Of the second year students, 30% are drinking beer, 30% are drinking mixed drinks, and 20% are drinking both. A business school student is chosen at random. If the student is drinking beer, what is the probability that he or she is also drinking mixed drinks?

A. 2/5

B. 4/7

C. 10/17

D. 7/24

E. 7/10

Solution:
40% of the students are first year students. 40% of those students are drinking beer. Thus, the first years drinking beer make up (40% * 40%) or 16% of the total number of students.
60% of the students are second year students. 30% of those students are drinking beer. Thus, the second years drinking beer make up (60% * 30%) or 18% of the total number of students.

(16% + 18%) or 34% of the group is drinking beer.

The outcomes that result in A are the total percent of students drinking beer and mixed drinks.
40% of the students are first year students. 20% of those students are drinking both beer and mixed drinks. Thus, the first years drinking both beer and mixed drinks make up (40% * 20%) or 8% of the total number of students.

60% of the students are second year students. 20% of those students are drinking both beer and mixed drinks. Thus, the second years drinking both beer and mixed drinks make up (60% * 20%) or 12% of the total number of students.

(8% + 12%) or 20% of the group is drinking both beer and mixed drinks.
If a student is chosen at random is drinking beer, the probability that they are also drinking mixed drinks is (20/34) or 10/17.
The answer is C.
181. A certain bank has ten branches. What is the total amount of assets under management at the bank? 

(1) There is an average (arithmetic mean) of 400 customers per branch. When each branch’s average (arithmetic mean) assets under management per customer are computed, these values are added together and this sum is divided by 10. The result is $400,000 per customer. 

(2) When the total assets per branch are added up, each branch is found to manage an average (arithmetic mean) of 160 million dollars in assets.
Solution:

(2) is sufficient on its own. 
(1) we know average for each branch but we don't know how many customers each branch has. The stem gives average, but not weighted average. So, insufficient. 
B is the answer
182. Is positive integer n is divisible by 4? 

1. n^2 is divisible by 8 
2.sqrt(n) is an even integer.
Solution:

a.) n^2 /8 ...only numbers that are divisible by 8 are also divisible by 4. Sufficient. 
b.) sqrt(n) = even 
==> n = even^2 
try any even number, it is divisible by 4. Sufficient
Hence, D

183. If two students are chosen at random with replacement from a certain class, what is the probability that two male students or two female students are selected?

1) There are 50 male students in the class.

2) The probability of selecting one male and one female student is 21/50.
Solution:

Looking at statement 1 alone: In order to use the number of students to determine probability, we must know the number of male students and female students. Statement 1 is not sufficient because we do not know the total number of students in the class. Therefore, we can't determine the number of female students in the class. Statement 1 alone is not sufficient
Looking at statement 2 alone: There are four ways that 2 students can be selected from the class:
male, male
male, female
female, male
female, female
Statement 2 gives the probability of selecting a male student and a female student. Therefore, we know the probability of all of the selections but (male, male) and (female, female). 

(Probability of selecting two male students or two female students) + (probability of selecting one male student and one female student) = 1
(probability of selecting two male students or two female students) + 21/50 = 1
(probability of selecting two male students or two female students) = 1 - 21/50
(probability of selecting two male students or two female students) = 29/50
Statement 2 alone is sufficient.
The answer is B.
184. What is the value of t^3 - m^3?

(1) t^2 - m^2 = 18  

(2) t - m = 2
Solution:

Within the scope of GMAT math, there is no way to simplify t^3 - m^3, so in order to answer the question, we'll need the values of both t and m. 
Statement (1) is insufficient. We can factor and find that (t + m)(t - m) = 18, but that doesn't give us what we need. 
Statement (2) is also insufficient. Two variables and one equation isn't enough to solve for the variables. Taken together, the statements are sufficient. If t - m = 2, we can substitute that into the factored version of (1): 
(t + m)(2) = 18 
t + m = 9 
Now we have two equations and two variables: 
t + m = 9 
t - m = 2 
Add the equations: 
2t = 11 
t = 5.5 
From there, we can find m and answer the question. No need to do the rest of the math. The answer is (C).

185. For what range of values of 'x' will the inequality 15 x - (2/x) > 1? 

A. x > 0.4 
B. x < (1/3) 
C. (-1/3)< x < 0.4, x >(15/2) 
D. (-1/3)< x < 0.4, x >(25) 
E. x < (-1/3) and x > (2/5)
Solution:

Picking numbers shows that E can't be correct. 
If we let x = -10, we get: 
15(-10) - (2/-10) > 1 
-150 + 1/5 > 1 
which is clearly not true. 
Based on the above, we can also eliminate B. 

So, let's look at A, C and D: 
A. x > 0.4 
C. (-1/3)< x < 0.4, x >(15/2) 
D. (-1/3)< x < 0.4, x >(25) 

Let's think about 0.4, since that's involved in every choice. 
If x = 2/5, then we have: 
15(2/5) - 2/(2/5) > 1 
6 - 10/2 > 1 
6 - 5 > 1 
1 > 1 
So, if x=2/5, we're right "on the post". Therefore, we need to make x either a tiny bit bigger or smaller. 
If we increase the value of x, both terms get bigger; if we decrease the value of x (but keep it positive), both terms get smaller. Therefore, we need a value of x greater than .4. 
So, x > .4 needs to be part of our solution. 
Only A includes that inequality, therefore A must be correct. 
* * * 
That said, if -1/3 < x < 0, the inequality will also hold true. 
If we let x = -1/3, we get: 
15(-1/3) - 2/(-1/3) < 1 
-5 + 6 < 1 
1 < 1 
So -1/3 is also a "post". 
If we decrease -1/3, both terms become smaller; if we increase -1/3, but keep it negative, both terms become bigger. 
So, if the question wanted the full possible range of values for x, the answer should have been: 
F. -1/3 < x < 0 or x > 2/5
186. If production on line A increased 5% from 2006 to 2007, and if production on line B increased 10% in the same period, how many units did line A produce in 2006? 
1) The two lines combined produced 100,000 units total in 2006. 
2) The two lines combined produced 107,500 units total in 2007.
Solution:

The question is asking for how many units line A produced in 2006 
from stmt1: 
A + B = 100,000 
Since there is no relation between the variables A and B, we cannot solve for A, insufficient 
from stmt2: 
1.05A + 1.1B = 107,500 
Again, no relation between variables A and B, so we cannot solve for A, insufficient 
Looking at both statements together: 
We have two equations relating A and B. Looking at both equations you can already see that the two equations are different and can be used to solve for variable A. Both statement together are sufficient to solve the problem, answer is C. 
If you want to find the actual numerical answer (even though unnecessary) 
I would multiply stmt 1 by 1.1, so: 
1.1A + 1.1B = 110,000 
Take this statement and subtract stmt 2: 
1.1A + 1.1B = 110,000 
-1.05A - 1.1B = -107,500 
and you get 0.05A = 2,500 
Solve for variable A, => A = 50,000
187. Store S sold a total of 90 copies of a certain book during the seven days of last week, and it sold different numbers of copies on any two of the days. If for the seven days Store S sold the greatest number of copies on Saturday and the second greatest number of copies on Friday, did Store S sell more than 11 copies on Friday? 
(1) Last week Store S sold 8 copies of the book on Thursday. 
(2) Last week Store S sold 38 copies of the book on Saturday
Solution:

If you want to minimize something, maximize everything else, and vice versa. Take constraints into account. 

(1) Thursday day's sale 8, the sum of remaining = 82. 
Friday n sat are the two greatest. 
Friday > 8, which is Thursday’s. So, we got a minimum number for Friday. 
Insufficient on its own. 

(2) All but Saturday = 90-38 = 52. 
Find two lists one with minimal variation and another with large variation. 
First, larger variation: 
---------------------- 
1, 2, 3, 4, 5, Fri = 52 
fri = 62-15 = 37 


Second, minimum variation: 
----------------------- 
find average, spread around it. 
52/6 = 8.66 
The list contains even number of members. 
Spread around 8.5, or 8,9 
8,9 
6,7,8,9,10,11 = 51 
bump up 1 
6,7,8,9,10,12 
Friday’s min = 12. 
12 <= Friday<= 37. Sufficient.

Answer is B

188. If x and y are positive, is x^3 > y? 
(1) \/x > y 
(2) x > y
Solution:

1. x^3 > y^6 is same as sqrt(x) > y 
x^3 -y > y^6 -y 
y^6 -y > 0 when y > 1: we can decide x^3 > y 
y^6 - y < 0 when 0 < y < 1: here, we can't. Insufficient. 
2. x > y 
x^3 > y^3 
x^3 -y > y^3 -y 

y^3 - y > 0 when y> 1: we can decide x^3 > y 
y^3 - y < 0 when 0 < y < 1: we can't say x^3 > y 

Combined together. 
x^3 > y^3 and x^3 > y^6 
case 1: y^3 > y^6. This happens when 0 < y < 1 
x^3 -y's min value: y^3 -y, which is -ve. Useless. 

case 2: y^6 > y^3, this happens when y > 1 
x^3 - y's min value y^6 -y, which is positive. 
We can stop at case 1, n say E

189. If x != -y, is (x-y) / (x+y) > 1? 
(1) X > 0 
(2) Y < 0
Solution:

Most often, the question isn’t difficult to think about the statements are complex. Every so often, the question is complicated but the statements might not be so bad. Here, we get a complicated algebra question (and the statements provide readily digestible information). Whenever we get a complicated algebra question, we should always try to simply the algebra before going to the statements. 
When you see inequality in a DS statement, the first thing you should ask is whether you have to worry about sign-flip. When you see inequality in a DS question stem, and you want to simplify the question, you should try to do it without sign-flipping. 
With inequalities you can treat it EXACTLY like an equation except for just one instance: when multiplying or dividing by a negative. In DS when you see inequality and you have to cross-multiply with unknowns, watch it! Because they are unknowns, unless provided other information, we don’t know their pos/neg signs, and if those signs vary, inequality signs start flipping. We don’t know the sign of (x+y), so, if we were to cross multiply, we would have two inequalities, the one that is the subject of this thread and: Is x-y < -(x +y)? 


BUT, we don’t have to do that. Instead, we can subtract the 1 from both sides just as if that inequality sign were an equal sign (remember inequality is same as equal in all operations except multiplication and division). 

Then: 
Is x-y/x+y - 1> 0? 
x-y/x+y - x+y/x+y >0? 
Is -2y/x+y>0? 

Now, we go to the statements. Here, we should pick numbers to help our reasoning. When picking numbers with inequality, be organized, and pick different numbers (+)(-) and (+)(+) or (-)(-). 
When things are being divided, in order to be positive, they need to have to the same sign. Statement 1 tells us x is pos. But don’t know about y so insufficient. Same problem with statement 2. 

Combo: 
X is positive and y is negative. We should pick one large positive and one “small” negative number, and then reverse it. 
Large pos and "small" negative: Try x = 10 and y = -5. Then, the left hand side is positive, and the answer is yes. 
Small pos and “large” negative: Try x = 5 and y = -10. Then, the left hand side is negative, and the answer is no. 
Because we get both a yes and no answer, the answer is E. 

Note: when we get to the point of combining the statements, either we can a) pick numbers to help our reasoning, b) rely on reasoning alone or c) use algebra alone. a and b are better than c.
190. If xyz ≠ 0, is x (y + z) >= 0? 

(1) ¦y + z¦ = ¦y¦ + ¦z¦ 
(2) ¦x + y¦ = ¦x¦ + ¦y¦
Solution:

Always start by focusing on the stem and thinking about what is necessary to answer the question. The question tells us that none of x, y or z are zero. The question is asking whether x (y + z) > = 0. But the question is essentially asking whether x(y + z) is positive (many DS questions, especially yes/no questions can be rephrased). 
In order for the product of two numbers to be positive, either they both have to be positive or else they both have to be negative. Accordingly, in order to answer this question we need to know whether the sign of x is the same as the sign of (y + z). 

Statement One: |y + z| = |y| + |z| 
Because there is no info about x, this statement is not sufficient. (Regardless of what (y + z)’s sign is, the answer to the question changes if x’s sign changes, and we don’t have info about x). 

Statement Two: |x + y| = |x| + |y| 
Because there is no info about z, this statement is not sufficient. (If x is a “large” negative number, then (x + y) is negative (-100 + 5). But if they are both positive, then (x + y) is positive). 

Combo: 
Let’s consider the first statement first. 
|y + z| = |y| + |z| 
This means that y and z share the same sign. 
Let’s say the signs were different. What if y were positive and z negative? In algebra, we do operations within absolute value bars (and brackets) first before doing anything else. So, you would have: 
Y - z = y + z 
And if y were negative and z positive, you would have: 
z - y = z + y 
Those two equations are clearly ludicrously impossible. 

One can also pick some numbers to help see this. 
Suppose y = 5 and z = -10 (different signs) 
Then, |y| = |5| = 5 and |z| = |-10| = 10 
and 
|y| + |z| = |5| + |-10| = 5 +10 = 15 
This is what the right hand side of the equation in statement 1 would be. 
But |y + z| = |5 + (-10)| = |5 -10| = |-5| = 5 
And this is what the left hand side would be. 

Because 5 do not equal 15, if the signs of y and z were different, the statement would not be satisfied. 
If you wanted to, you could use the same process of picking numbers to confirm that the equation in statement one is true so long as both y and z are positive or both negative. (That is, you can now try 5, 10, and then -5, -10). 
By similar reasoning, we can see that statement two is telling us that the signs of x and y are the same. 
So statement one tells us that y and z share the same sign. Statement two tells us that y and x share the same sign. Y is the variable that shows up in both equations. But because the statements can never contradict each other, Y’s sign can’t be different in the two statements. Combined, this means that all three of them (x, y, and z) share the same sign. 

For example: if, in statement one, y is positive, z is also positive. But if y is positive in statement one, y is also positive in statement 2 (the statements cannot contradict). And, because y and x share the same sign in statement two, if y is positive, that means x (in addition to z) is also positive. Likewise, if y is negative, they will all be negative. Either they are all positive or else they are all negative. 

Is x(y + z) positive? 
Well, if all of them are positive we would have: 
Pos*(pos + pos), and so the expression is definitely positive. 
And, if all of them were negative, we would have: 
Neg*(neg + neg) = 
Neg* (neg) (sum of two negative numbers is always negative) 
In this case, the expression is also clearly positive. 
Because in both possible cases the answer to the question is “yes”, the statements, although insufficient in isolation, are sufficient in combination. 
Choose C
191. Which of the following lists the number of points at which a circle can intersect a triangle? 
(A) 2 and 6 only 
(B) 2, 4, and 6 only 
(C) 1, 2, 3, and 6 only 
(D) 1, 2, 3, 4, and 6 only 
(E) 1, 2, 3, 4, 5, and 6
Solution:

1 when one of its sides is a tangent 
2 when one of its sides is a secant 
3. When one of its sides is a tangent and the other being a secant 
4. When two of its sides are secants. 
5. When two of its sides are secants, the other being a tangent 
6. When all three sides are secants. 

Tangent = touches once 
secants = intersects twice

Answer is E.

192. At 10 a.m. two trains started traveling toward each other from stations 287 miles apart. They passed each other at 1:30 p.m. the same day. If the average speed of the faster train exceeded the average speed of the slower train by 6 miles per hour, which of the following represents the speed of the faster train, in miles per hour?
Solution:

The correct answer is the speed of the faster train and we know that the slower train is 6 mph less. 
When we back solve, we generally start with B or D. Here, D looks like a simpler number, so let's work with 45. 
If the fast speed is 45, then the slow speed is 39. Since the trains are travelling directly towards each other, we add their speeds together to get a combined rate of 84. 
We know that the time is 3.5 hours (10am to 1:30pm). 
So, since d = r*t, we can solve for distance: 
d = 84 * (7/2) 
d = 42 * 7 = 294 
Is that how the story ends? No - according to the question, they only travelled 287 miles. Therefore, our speed is too high: eliminate D and E. 
Now we have two choices: we can either plug in B or we can try to reason out the correct answer. 
If you can come up with a quick way to get from your result to the correct result, do it; if you don't see a quick rationale, then plug in. 

Plugging in: next up we try B. If the fast speed is 43, then the slow speed is 37, giving us a combined speed of 80. 
d = 80 * (7/2) 
d = 40 * 7 = 280 
Now our distance is too low, which means that our speed is too low: eliminate B and A. 
Only C is left, choose C. 
If you back solve and you can determine whether the answer you plugged in is either too big or too small, you'll never have to test more than 2 choices (and 40% of the time you'll only have to test 1 choice). 
We also could have reasoned it out after just 1 plug-in. Our result (294) was 7 over what we wanted (287). If we're travelling for 7/2 hours, we need to go 2mph to make up 7 miles (7=r*(7/2)). So, if we subtract 1 mph from each train's rate, we win. Accordingly, choose C (44-1=43).
193. Each of the following equations has at least one solution EXCEPT 
A. -2^n = (-2)^-n 
B. 2^-n = (-2)^n 
C. 2^n = (-2)^-n 
D. (-2)^n = -2^n 
E. (-2)^-n = -2^-n
Solution:

With exponents, remember that you flip the fraction in the base to eliminate the negative in the exponent. 
I) think the best strategy would be to quickly eliminate all the negatives from the exponents by flipping the fractions. This will make it visually easier. 
2) Other things to remember are that when the negative is outside of the (), then that term MUST be negative, since 2 to any power must be positive. If the - is inside the (), then depending on the odd/even designation of the exponent, the sign will alternate.

Answer is A.
194. Machine A produces pencils at constant rate of 9000 pencils per hour and machine B produces pencils at constant rate of 7000 pencils per hour. If the two machines together must produce 100000 pencils and if each machine can operate for at most 8 hours, what is the least amount of time in hours that machine B must operate? 
A)4 
B)4-2/3 
C)5-1/3 
D)6 
E)6-1/4
Solution:

Machine A produces pencils quicker than Machine B. Since we want to minimize the total amount of run time for B, let's maximize the total run time for A. 
We're told max time per machine is 8 hours. In 8 hours, Machine A can produce 8*9000 = 72000 pencils. 
We want 100000 pencils, so machine B must produce 100000-72000=28000 pencils. 
28000 pencils at 7000 pencils/hour = 28000/7000 = 4 hours... choose A. 
This question is another good illustration of the general principle that whenever you want to minimize one thing, you usually maximize something else.
195. If # is defined by a # b = a + b - ab, then which is true? 
a # b = b # a 
a # 0 = a 
(a # b) # c = a # (b # c) 

a. I 
b. II 
c. I & II 
d. I & III 
e. I, II & III
Solution:

We know this: 
a # b = a + b - ab 

Now, we need to find if these are true. 
I. a # b = b # a 
a # b = a + b - ab 
b # a = b + a - ba 
This is true since additive and distributive rules tell you that a + b is always b + a and a * b is the same as b * a. 

II. a # 0 = a 
a # 0 = a + 0 - a*0 = a, so this is true 

III. (a # b) # c = a # (b # c) 
Parenthesis first! 
a # b = a + b - ab 
so (a # b) # c = (a + b - ab) # c = 
(a + b - ab) + c - (a + b - ab) * c This becomes: a + b + c - ab - ac - bc - abc 
Is this the same as a # (b # c) ?? Let's see: 
b # c (remember, parenthesis first!) = b + c - bc 
a # (b # c) = a # (b + c - bc) = a + (b + c - bc) - (b + c - bc) * a. This becomes: a + b + c - bc - ab - ac - bca 
You can see when you expand both terms fully, they are the same. So all choices are correct.
196. If y is the smallest positive integer such that 3,150 multiplied by y is the square of an integer, then y must be 
A. 2 
B. 5 
C. 6 
D. 7 
E. 14
Solution:

All numbers are made up of prime factors. All perfect squares are made up of pairs of primes. 
So, in order for 3150y to be a perfect square, it must consist only of pairs of prime factors. 

3150 breaks up into 315 * 10 (no primes) 
315 breaks up into 5 * 63 (5 is prime, put that aside) 
63 breaks up into 7*9 (7 is prime, put that aside) 
9 breaks up into 3*3 (both prime, put them aside). 
10 breaks up into 2*5 (both prime, put them aside). 
So, we've put aside: 5*7*3*3*2*5 

writing in order: 
2*3*3*5*5*7 
Our 3s and 5s are paired off, so we don't need any more of those to create a perfect square. 
We have a single 2, so we need a 2. 
We have a single 7, so we need a 7. 
So, the minimum possible value for y is 2*7 = 14... choose E.
197. For which of following functions is f(a+b) = f(a) + f(b) for all positive numbers a and b 
A) f(x) = x squared 
B) f(x)= x+1 
C) f(x)= square root of x 
D) f(x)= 2/x 
E) f(x)= -3x
Solution:

1)f(x)=x^2 
f(a+b)=(a+b)^2 
f(a)=a^2 
f((b)=b^2 
hence (a+b)^2#a^2+b^2 

likewise solve u will get E as the answer for which LHS and RHS are equally... 
its all mental calculation.... 
E)  f(a+b)=-3(a+b) 
fa=-3a 
fb=-3b 
fa+fb=-3(a+b)
198. A set of 13 different integers has a median of 30 and a range of 30. What is the greatest possible integer that could be in this set? 
A)36 
B)43 
C)54 
D)57 
E)60
Solution:

Median of 13 numbers = 30; this means that the 7th value = 30. Range of 30 and be denoted by x13-x1 = 30 (where x13 is the 13th term and x1 is first term). 
To get the largest value of x13 we have to try and get the largest value of x1 and still preserve the condition of the difference being 30 and all the numbers being different. 

Counting back from the median of 30, x1 can be 24 (remember we are looking for the highest value of x1). 
x13 -x1 = 30 -> x13-24 = 30 -> x13 = 54. Answer is C.

To get the greatest num, we have to try and make the remaining 12 numbers as small as possible bearing in mind that each number has to be different.
199. Coin flip strategies 
There are numerous ways to solve coin flip questions. One of the quickest is to apply the coin flip formula. 
The probability of getting exactly k results out of n flips is: 
nCk/2^n 
For example , if one wanted to know the probability of getting exactly 3 heads out of 4 flips: 
4C3/2^4 = 4/16 = 1/4 
As quick as it was to apply the formula, there's an even BETTER way to solve coin flip questions, involving memorizing a few numbers. 
Here are the numbers to remember: 
1 3 3 1 
1 4 6 4 1 
1 5 10 10 5 1 
Some of you may recognize those patterns as rows of numbers from Pascal's Triangle (I swear, I came up with them first). The Triangle has a number of uses, but for GMAT purposes one of its most useful applications is to coin flip questions. 
The first row applies to 3 flip questions; the second to 4 flip questions and the third to 5 flip questions. 

Let's start with the first row, 1 3 3 1, and see how it helps. 
"A fair coin is flipped 3 times. What's the probability of getting exactly 2 heads?" 

The entries in the row represent the different ways to get 0, 1, 2 and 3 results, respectively. In our question, we want 2 heads, so we go to the 3rd entry in the row, "3". 
To find the total number of possibilities, add up the row... 1+3+3+1 = 8 
So, our answer is 3/8. 

Going back to our original question (exactly 3 heads out of 4 flips): 
4 row is 1 4 6 4 1 

For 3 heads, we use the 4th entry: 4 
Sum of the row is 16 
Answer: 4/16 = 1/4 

Let's look at a much more complicated question: 
"A fair coin is flipped 5 times. What's the probability of getting at least 2 heads?" 

If we want at least 2 heads, we want 2 heads, 3 heads, 4 heads OR 5 heads. Pretty much whenever we see "OR" in probability, we add the individual probabilities. 
Looking at the 5 flip row, we have 1 5 10 10 5 1. For 2H, 3H, 4H and 5H we add up the 3rd, 4th, 5th and 6th entries: 10+10+5+1=26. 
Summing the whole row, we get 32. 
So, the chance of getting at least 2 heads out of 5 flips is 26/32 = 13/16.
200. The probability of a new born baby is a boy is 50% and that of a new born baby is a girl is 50%. Ten mothers are going to give birth to ten babies this morning. What is the probability that at least two babies are boys?
Solution:

If we want fewer (as a sentence correction aside, we use "fewer" when the noun is countable - less vs fewer is commonly tested on the GMAT) than 2 boys, we want 0 boys or 1 boy. 
So, we go to the n=10 row (which is the 11th row down - remember that the apex of the triangle is the n=0 row) and add up the first 2 entries. The sum of the row will be 2^10. 
It would actually be much quicker to do this using combinations, since we're looking at k values of 0 and 1: 
10C0 = 1 (any nC0 = 1) 
10C1 = 10 (any nC1 = n) 
In fact, by the above principles (or just by looking at the triangle), we can see that the first two entries in every row are 1 and n (and, since the rows are symmetrical, the last two entries in every row are n and 1). 
So, the answer would be: 
1 - (1 + 10)/2^10 
1 - 11/2^10 
1024/1024 - 11/1024 
(1024 - 11)/1024 = 1013/1024
201. For one toss of a certain coin, the probability that the outcome is heads is 0.6. If this coin is tossed 5 times, which of the following is the probability that the outcome will be heads 'at least' 4 times? 
(A) (0.6)^5 
(B) 2(0.6)^4 
(C) 3[(0.6)^4](0.4) 
(D) 4[((0.6)^4)(0.4)] + (0.6)^5 
(E) 5[((0.6)^4)(0.4)] + (0.6)^5
Solution:

We can still use the triangle in part, but the formula will be different. 
We have 5 flips and want at least 4 heads, i.e. 4 or 5 heads. 
If we didn't care about the order, the chance of getting 4H and 1T would be: 
.6 * .6 * .6 * .6 * .4 = (.6)^4 * .4 

However, we do care about the order. Looking at the n=5 row, we see that the 2nd last entry is 5 - so there are 5 different ways to get exactly 4 heads out of 5 flips. 
So, the chance of getting exactly 4H is 5 * ((.6)^4 * .4) 

Now we have to add the chance of getting exactly 5H, which is simply (.6)^5. 
So, our final answer is 5 * ((.6)^4 * .4) + (.6)^5... choose (E). 

Note that strategic elimination will get us to the correct answer in about 30 seconds: 
We know that we want 4H or 5H, so there will be addition involved... eliminate (a), (b) and (c). 
Looking at the triangle (or just by applying the combinations formula or common sense), we see that 5C4 = 5, so the multiplier for the first part of the expression will be "5"... eliminate (d). 
Only (e) remains.

202. A committee of three people is to be chosen from four married couples. What is the number of different committees that can be chosen if two people who are married to each other cannot both serve on the committee? 
A. 16 
B. 24 
C. 26 
D. 30 
E. 32
Solution:

Total number of selections = restricted number of selections + permitted number of selections 
(This is analagous to: 1 = prob desired + prob undesired) 

The total number of selections is simply all the ways we can pull out subgroups of 3 from 8. This is 8C3. 
So: 
8C3 = # of permitted selections + # of restricted selections. 
Let's elaborate on # of restricted selections: 

A restricted selection is one that has a married couple and any of the other 6 members of the committee. There are four married couples. No one of these 4 married couples can join (in a committee) with any of the other 6 people. So the number of restricted selections is: 4*6 

# of permitted selections = 8C3 - 4*6 
# of permitted selections = 56-24 = 32 
Choose E.
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Solution:

You have to add back the cost of the financing to the original price of the machines and then compare 2*A machine vs 1*B machine. 
A: 20K -> 16K (minus 20% deposit)->0.4*16 = 6.4 = financing costs -> total cost of A = 6.4+20 = 26.4K 
B: 50K -> 40K (minus 20% deposit)->0.4*40 = 16 = financing costs -> total cost of B = 16+50 = 66K 
B -2A-B = 66 - (2* 26.4) = 13.2K.
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The table gives three factors to be considered when choosing an Internet service provider

and the percent of the 1,200 respondents to a survey who cited that factor as important. If

30 percent of the respondents cited both “user-friendly” and “fast response time,” what is

the maximum possible number of respondents who cited “bargain prices,” but neither

“user-friendly” nor “fast response time?”

A. 312

B. 336

C. 360

D. 384

E. 420

Solution:

Let

 "user friendly" = UF 
"fast response time" = FRT 
"bargain prices" = BP 

We know that "30 percent of respondents are both UF and FRT". That comes out to 360. 
We are also told the percentage values for those people who either responded just for UF or FRT, or for both UF and FRT. 
UF = 1,200 * .56 = 672 
FRT = 1,200 * .48 = 576 

Subtract our "both UF and FRT" number from each of these and you'll get: 
Only UF = 672 - 360 = 312 
Only FRT = 576 - 360 = 216 

Since we want to maximize the number of people who listed BP as their main concern we need to subtract the sum of "only UF, only FRT, and both UF and FRT" from our total number: 
1,200 - 312 - 216 - 360 = 312
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203. Car salesperson M's compensation for any week is $420 plus 5 percent of M's total sales above $1,000 for that week. Salesperson N earns 7 percent of N's total sales for that week. If the salespeople earn the same compensation for a given week, what is the value of each salesperson's total sales for the week? 
(A) $21,000 
(B) $18,500 
(C) $17,000 
(D) $6,000 
(E) $3,500
Solution:

There's a piece missing here. We need something that says that the two salespeople had the same total sales for the week. The part in the question that says "what is the value of each salesperson's total sales for the week?" seems to imply that the two people had the same sales totals for the week. 

If it is the case that they both had the same sales for the week, we can solve this as follows: 
Let X = M's total sales for the week, which means X = N's total sales for the week 

M's compensation for the week = 420 + 0.05(X-1000) 
(Notice that X-1000 will equal the total sales above $1,000 for that week) 
N's compensation for the week = 0.07X 
If they both get paid the same then we can write the equation: 
420 + 0.05(X-1000) = 0.07X 
Solve for X to get X=18,500 (B)
204. After the first term, each term in a sequence is five times greater than half the preceding term. If x is the first term of the sequence, and x does not equal zero, what is the value of the fourth term minus the second term an integer? 
(1) x is a multiple of 12. 
(2) x is a multiple of 56.
Solution:

The statement definitely means that the next term is 2.5 times the previous term. But looking at it that way makes it more complicated. I think the answer should be "b" because: 
The difference between the 4th term and the 2nd term will be an integer if both the 4th and 2nd term are integers. Likewise, the next term in the sequence is only an integer if 1/2 of it is in integer. Thus if x is a multiple of 12, the second term is a multiple of 6, the third term is a multiple of 3, and the fourth terms is a multiple of 1/2. If x has another factor of 2 in it (let's say its 24), the fourth term would be an integer. But if x does not have another factor of 2, (let's say it's 36), the fourth term is not an integer and the second one is. Therefore, we don't have enough info. 
But with statement 2, 1st term is multiple of 56, 2nd term is multiple of 28, 3d term is multiple of 14 and 4th term is multiple of 7. Since every multiple of 7 is an integer, we must have an integer minus an integer, so b alone is sufficient.

Answer is B

205. In the xy-coordinate plane, line l and line k intersect at the point (4, 3). Is the product of their slopes negative?
(1) The product of the x-intercepts of lines l and k is positive.

(2) The product of the y-intercepts of lines l and k is negative.

Solution:

Let’s use "1" to denote line L, and "2" to denote line K. 
Then: 
Line L: y1 = m1x1 + b1 
Line K: y2 = m2x2 +b2 
in which m is slope and b is y intercept. 
Because they meet at (4,3), we can use "3" as the y coordinate for each line and equate the line equations of each line. 

Sub in "4" for the x coordinate: 
4m1 + b1 = 4m2 + b2 
The question is asking whether m1*m2 < 0 

1) At the x intercept, the y coordinate equals zero. So, we can sub zero into the line equation of each line to have an expression for each line’s x intercept: 
Line L: 
0 = m1x1 + b1; 
X intercept = -b1/m1 
Likewise, the x intercept of line K is: -b2/m2 

This statement tells us that the product of these x intercepts is positive: 
(-b1/m1)*(-b2/m2) >0 
or: 
b1*b2/m1*m2>0 

So, m1*m2 need not be positive. If the numerator (b1*b2) is positive, then m1*m2 is positive. But if the numerator is negative, then, in order to satisfy the statement, m1*m2 is also negative. 
In other words, if b1*b2 is pos, then m1*m2 is pos. But if b1*b2 is negative, then so is m1*m2. 
Because we can get both a yes and no answer, this statement is not sufficient. 

2) Knowing that the product of the y intercepts is negative is clearly insufficient. If b1*b2<0, all we know is that one line’s y intercept is negative, and the other positive. Not sufficient.

Combo: 
In combination b1*b2<0, and: 
b1*b2/m1*m2 >0 
This is only possible if m1*m2 <0. 
Combined, the answer is yes. 
Choose C.
206. A store purchased 20 coats that each cost an equal amount and then sold each of the 20 coats at an equal price. What was the store’s gross profit on the 20 coats?
(1) If the selling price per coat had been twice as much, the store’s gross profit on the 20 coats would have been $2,400.

(2) If the selling price per coat had been $2 more, the store’s gross profit on the 20 coats would have been $440.

Solution:

Really, we can ignore the "20". 
Profit = sale price - cost 
Profit = revenue - cost 
P = R - C 
The question wants us to figure out R - C 

Statement One: 
20*(2R) - 20C = 2400 
2R - C = 120 
can’t determine R - C 
Insufficient. 

Statement Two: 
20(R + 2) - 20C = 440 
20R + 40 - 20C = 440 
20R - 20C = 400 
R - C = 20 
the second statement is independently sufficient. 
Choose B.
207. Last Tuesday a trucker paid $155.76, including 10 percent state and federal taxes, for diesel fuel. What was the price per gallon for the fuel if the taxes are excluded? 
(1) The trucker paid $0.118 per gallon in state and federal taxes on the fuel last Tuesday. 
(2) The trucker purchased 120 gallons of the fuel last Tuesday.
Solution:

x - price per gallon 
n-no of gallons 

Rephrase the question- 
xn=price paid for n gallons (not including taxes) 
xn + 0.1xn = 155.76 
we need x 

1) taxes paid per gallon = 0.1xn/n = 0.1x = 0.118. x can be found. SUFFICIENT 
2) n= 120. Substituting in main equation you can get x. SUFFICIENT 
Hence, D
208. How many different factors does the integer n have? 

(1) n = a4b3, where a and b are different positive prime numbers. 
(2) The only positive prime numbers that are factors of n are 5 and 7.
Solution:

1. n=a^4 . b^3 
where a and b are different primes. So the factors of n will be, 
1, a, a^2,a^3, a^4 , b, b^2, b^3 and n itself 
Thus sufficient 
2. Only positive primes that are factors are 5 and 7. It doesn’t mention about non prime factors. INSUFFICIENT

Answer is A

209. Is M+Z > 0? 
A) m - 3z>0 
B) 4Z-m >0
Solution:

With inequalities, if you are dividing or multiplying by a negative you have to flip the inequality sign. But other than that you can treat inequalities the same way you would treat an equal sign. Here, we don't have to worry about division or multiplication. 

Therefore, the first statement is just telling us that m>3z. This can happen with m and z both being negative or both positive. So, with the information in this statement, the answer to the question can be either yes or no: Insufficient. 
Statement two: 4z>m. Similar reasoning. Insufficient.(when analyzing this statement, we can't refer to the information in the other statement). 
Combo: 
When the inequality arrows are pointing in the same direction, we can add the inequalities. 
m - 3z>0 
+4z - m>0 
________________ 
z>0 

So z is positive. Statement one tells us that m>3z. The only way m can be greater than (three times) a positive number is if m is also positive. 
If both m and z are positive, then definitely their sum m+z is positive. 
Therefore, the answer to the question is yes, and the statements, although insufficient in isolation, are sufficient in combination. 
Choose C.
210. Warehouse W’s revenue from the sale of sofas was what percent greater this year than it was last year?
(1) Warehouse W sold 10% more sofas this year than it did last year.

(2) Warehouse W’s selling price per sofa was $30 greater this year than it was last year.

Solution:

Always think about what kind of info you would need to answer the question before approaching the statements. The question is asking us for the percent increase in (sofa) sales. This is a value (not a yes/no) question, so we need a single value for sufficiency. Either we need a special equation that relates the sales between the years, or else we actually need to know the sale prices and numbers sold in each year. 

Statement One is immediately insufficient as it does not provide us with info about $. 
Statement Two is insufficient because we don’t know the selling price of last year. 
There is no special equation relating sales, and we don't know the actual sales for each year, or the number sold. Therefore, the answer is E. 

But, if at that point, you're not quite convinced, then: 
In combination: they sold 10% more sofas and at a rate that is $30 greater than last year. Don’t resort to pure algebra here. Quickly pick two different numbers for last year’s sale price (and for number sold), and you will see the answer changes. Because we can get multiple values, the statements, even after combination, are not sufficient to answer the question. 
Choose E.
211. Two carpenters, Antoine and Ben, built identical picture frames at different constant rates. Antoine, working alone for 7 hours, built some of the picture frames in a given shipment; then Ben, working alone for 6 hours, built the rest of the picture frames in the shipment. How many hours would it have taken Antoine, working alone, to build all of the picture frames in the shipment? 
1. Antoine built one picture frame every 15 minutes. 
2. Antoine built four times as many picture frames in 7 hours as Ben built in 6 hours
Solution:

So, the question tells us that Antoine built "some" in 7 hours, and then B built the rest of them in 6 hours. 
Statement One: 
Antoine built one picture frame every 15 minutes. 
But without knowing how many picture frames there are, this info is not helpful. Insufficient. 

Statement Two: 
So, Antoine does four out of five parts of the whole job in 7 hours. This info will allow us to compute how long it would take Antoine do the whole job. Sufficient. 
Choose B. 

Note that because this is data sufficiency we wouldn't actually perform the math in analyzing statement two; instead, we would realize that we COULD perform it. 
Here is the work we would not have had to do: 
Because Antoine does 4/5 of the job in 7 hours, it will take Antoine 7* (5/4) = 35/4 or 8 and 3/4 hours to complete the whole job working alone.
212. If b, c, and d are constants and x^2 + bx + c = (x + d)^2 for all values of x, what is the value of c? 

(1) d = 3 
(2) b = 6
Solution:

Taking statement 1 Alone: 
d=3 
x^2 + bx + c = (x + d)^2 , d=3 
x^2 + bx + c = (x + 3)^2 
expanding the RHS and comparing coefficients, it is possible to determine c 
So 1 is sufficient. 

Taking statement 2 
b = 6 
x^2 + bx + c = (x + d)^2 
x^2 + 6x + c = (x + d)^2 
x^2 + 6x + c = x^2 + 2dx + d^2 
comparing coefficients, 
2d=6 
d=3 
c= d^2 
c= (3)^2 
c=9 
Statement 2 is Sufficient.
Answer is D.

213. If the integer x is greater than 1, does x = 2? 
A) x is evenly divisible by exactly two positive integers. 
B) The sum of any two distinct positive factors of x is odd.
Solution:

(A) This tells us that x is prime (it's actually the definition of a prime number) 
So, x could equal 2, but it could also equal 3, 5, 7 etc --> INSUFFICIENT 
(B) Factor sum is odd. So, x could equal 2 (1+2=3) or x could equal 4 (1+2+4=7)--> INSUFFICIENT 

(A&B): (A) tells us that x is a prime number. Now most prime numbers (except 2) are odd, which means the two factors will be odd (1 and the prime number itself), so the sum of the factors will always be even (e.g., x=7 --> factors are 1 and 7 --> sum=8) 
However, the two factors of 2 (1 and 2) add to be an odd number (3). So, x must equal 2, which means(A)&(B) are sufficient. 
Answer = C
214. Positive integer P has exactly 2 positive prime factors, 5 and 11. If P has a total of 8 positive factors, including 1 and P, what is the value of P? 
A) 125 is a factor of P. 
B) 121 is not a factor of P.
Solution:

First, there's a little rule you should know: 
If the prime factorization of a number, n, is such that n = p^a * q^b * r^c etc where p, q, r (etc) are prime numbers, then the number of positive divisors (factors) that n has is (a+1)(b+1)(c+1) etc 
(e.g., 600=2^3 * 3^1 * 5*2, so 600 has 24 positive divisors since(3+1)(1+1)(2+1)=24) 

We are told that P has two unique prime factors (5 and 11), which means that we can write P as follows: P = 5^x * 11^y, where x and y are both positive integers. 
Our goal here is to find the value of P. In other words, we need to find the values of x and y. 

Since we are told that P has exactly 8 positive divisors, we know (from the above rule) that (x+1)(y+1)=8.
Since x and y must be positive integers, there are only two possible sets of values that satisfy the equation (x+1)(y+1)=8. The two possible solutions are i) x=1 and y=3, and ii) x=3 and y=1. 

(A) if 125 (aka 5^3) is a factor of P, then we can conclude that x is 3 or greater. This means that x=3 and y=1, since we can now rule out the solution x=1 and y=3. SUFFICIENT 
(B) If 121 (aka 11^2) is not a divisor of P, we know that y must be less than 2. In other words y must equal 1, in which case our only possible solution is x=3 and y=1. SUFFICIENT

The answer is D
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Solution:

Let a= x/z and b = y/z 
Is a^4 + b^4 > 1?

1. a^2 + b^2 >1 
a^4 + b^4 + 2a^2b^2 > 1 
a^4 + b^4 -2a^2b^2 > 0 
a^4 + b^4 > 1/2 (insufficient) 

2. a + b > 1 when z is +ve 
a^2+b^2 > 1/2 
a^4 + b^4 > 2a^2b^2 = 2(1/4)(1/4) = 1/8 
a^4 + b^4 > 1/8 Insufficient. 

Combined together, a^4 + b^4 > 1/2 
Insufficient. 
Forget about z being negative.
215. Sara is tired of working and wants to take a trip. She is considering five different vacation destinations: Cancun, Corfu, Moorea, Punta Cana, or Playa del Carmen. There are four airlines that fly to each location: FunAir, TripJet, IslandAir, and BankruptAir. Each airline offers four types of drinks on their flights: soft drinks, mixed drinks, beer, and wine. If Sara only has one drink on her flight, how many different ways could she choose a destination, airline, and drink?

A. 65

B. 70

C. 100

D. 20

E. 80

Solution:

This problem can be solved using the multiplication principle. This principle says that if there are x ways of one event occurring and y ways of another event occurring, the number of possible outcomes for x and y combined is x * y. This can be extended to any number of events. For instance, if x, y, and z are different events, the number of combined outcomes for those events is x * y * z. The multiplication principle only applies if all of the events are independent of each other. In other words, the result of one event does not influence the result of another.

Sara has 5 ways to choose a destination, 4 ways to choose an airline, and 4 ways to choose a drink. These are all independent events. Thus,

5 destinations * 4 airlines * 4 drinks = 80 possible outcomes. The answer is E.
216. A group of friends have decided to take a road trip. Whenever they come to a fork in the road, they will flip a fair coin to decide whether to head right or left. If the friends have made four decisions, what is the probability that they took all four lefts or all four rights?

A. 1/5

B. 1/2

C. 1/4

D. 1/8

E. 1/16

Solution:

The number of possible outcomes can be determined by the multiplication principle. The Multiplication Principle tells us that the number of ways independent events can occur together can be determined by multiplying together the number of possible outcomes for each event. There are two outcomes possible when flipping a coin: heads or tails.

Thus, the number of possible outcomes is = 2 * 2 * 2 * 2 = 16

The probability of an event A occurring is the number of outcomes that result in A divided by the total number of possible outcomes.

There are only two possible outcomes of flipping four coins that could result in all heads or all tails. Thus, the probability of flipping 4 heads or 4 tails is

= 2/16

= 1/8

The answer is D.
217. Some water was removed from each of 6 tanks. If standard deviation of the volumes of water at the beginning was 10 gallons, what was the standard deviation of the volumes at the end? 

a. For each tank, 30% of water at the beginning was removed 
b. The average volume of water in the tanks at the end was 63 gallons
Solution:

We're removing 30% of the water from each tank - the amounts we remove from each tank will be different. If a tank contains 20 gallons, we'd remove 6 gallons; if a tank contains 40 gallons, we'd remove 12 gallons. That said, if we remove exactly 30% from each tank, then all of the distances within the set will fall by 30%, and the new standard deviation will be 30% lower than the old standard deviation.

Answer is A.
Concept:

* if you add or subtract the same number to/from all points in a data set, this is like "sliding" the entire set a constant distance up or down the number line. if you do that, then none of the distances within the set (including the mean) will change; therefore, the standard deviation will not change. 
(This is not what is happening in this problem) 

* if you multiply all points in a data set by the same constant, this is like "shrinking" or "expanding" the data set by that factor, as you would with a pantograph. 
If you "shrink" or "expand" the data set in this manner, then ALL of the distances - including those involving the mean - will shrink or expand by the same factor. Therefore, the standard deviation will be multiplied by the same factor. 

The latter of these is what is happening in statement (1). 
So, the standard deviation will just be 30% less than 10, or 7. 
Therefore (a)
218. For any integers x and y, min(x, y) and max(x, y) denote the minimum and the maximum of x and y, respectively. For example, min (5, 2) = 2 and max (5, 2) = 5. For the integer w, what is the value of min (10, w)? 
(1) w = max(20, z) for some integer z. 
(2) w = max(10, w)
Solution:

1. w = max(20, z) = 20 or 20+k--the latter because z > 20 
min (10, 20) or min (10, 20+k) = 10 
2. w = max(10, w), w has to be 10+m, m>=0 
min(10, 10+m) = 10
Answer is D.

219. Each of the 59 members in a high school class is required to sign up for a minimum of one and a maximum of three academic clubs. The three clubs to choose from are the poetry club, the history club, and the writing club. A total of 22 students sign up for the poetry club, 27 students for the history club, and 28 students for the writing club. If 6 students sign up for exactly two clubs, how many students sign up for all three clubs?
Solution:

True # of items = (total # in group 1) + (total # in group 2) + (total # in group 3) - (# in only groups 1/2) - (# in only groups 1/3) - (# in only groups 2/3) - 2(# in all 3 groups) + (# in no groups) 

More generally: 
True # of items = G1 + G2 + G3 - (# in exactly 2 groups) - 2(# in 3 groups) 
(On 3 group questions, the # in no groups is almost always 0). 

Applying the formula to this question: 
59 = 22 + 27 + 28 - 6 - 2(# in all 3 groups) 
59 = 71 - 2(# in all 3 groups) 
2(# in all 3 groups) = 12 
# in all 3 groups = 6 (Answer).

220. If the range of the set containing the numbers x, y, and z is 8, what is the value of the smallest number in the set? 
1) The average of the set containing the numbers x, y, z, and 8 is 12.5 
2) The mean and the median of the set containing the numbers x, y, and z are equal.
Solution:

Range is the distance between the smallest and largest numbers in the set. 
For the sake of simplicity, let's say that x is the smallest number and z is the biggest. 
From the original, then, we know that z - x = 8. The question is "what's the value of x?". 
1) (x + y + z + 8)/4 = 12.5 
We now have 2 equations and 3 unknowns. There's no way to combine them to solve for x: insufficient. 

2) With an odd number of terms, the median is the middle term. By our previous definition, that's y. So: 
y = (x + y + z)/3 
We now have 2 equations and 3 unknowns. There's no way to combine them to solve for x: insufficient. 

Combined: 
We now have 3 equations and 3 unknowns - sufficient, choose (C). 

The "n linear equations" rule is the most powerful data sufficiency tool known to GMAT kind; the better you understand the rule (including all of its subtleties), the fewer calculations you'll need to make on Test Day.
221. Is XY=1? 
1.) XYX=X 
2.) YXY=Y
Solution:

The most common error people make in this situation - simply dividing both sides by a variable. 
We need to be careful when dividing by variables, since by doing so we're assuming that the variable doesn't equal 0. 
The safer way to solve is to get everything over to one side and then factor, just as you would when solving a quadratic. For example: 

1) x^2*y = x 
x^2*y - x = 0 
x(xy - 1) = 0 
x = 0 or xy = 1 

2) y^2*x = y 
y^2*x - y = 0 
y(xy - 1) = 0 
y = 0 or xy = 1 

Now here's the tricky part - at first glance, it looks like the only solution that the statements have in common is xy=1. However, 0 is a tricky number; if x=y=0 then we still satisfy both statements. 

So, we could have: 
xy = 1, a "yes" answer; or 
x=y=0, a "no" answer. 
Even together, we can get both a yes and a no answer: insufficient, choose E.
222. Is x > y? 
(1) sqrt x > y 
(2) x^3 > y
Solution:

1. sqrt x - x > y - x 
y -x < sqrt x - x 
y - x < 0 when 0 < x < 1 
y -x < some positive number when x > 1 
Insufficient

2. x^3 > y 
x^3 - x > y - x 
y - x < x^3 - x 
y - x < 0 when x is in (-inf, -1) U (0, 1) 
y - x < some positive when x is in (-1, 0) U (1, +inf) 
Insufficient 

Combined,
y -x < 0 when x is in (0,1) 
y - x < some positive, when (1, +inf) 
Insufficient. 
E is the answer
223. The total cost of producing item X is equal to the sum of item X's fixed cost and variable cost. If the variable cost of producing X decreased by 5% in January, by what percent did the total cost of producing item X change in January? 
(1) The fixed cost of producing item X increased by 13% in January. 
(2) Before the changes in January, the fixed cost of producing item X was 5 times the variable cost of producing item X.
Solution:

c1 = f 1+v1 
c2 = f2+.95v1 

(1) f2 = 1.13f1 
c2 = 1.13f1+.95v1 
c2/c1 = 1 + (.18f1/c1) 
Insufficient 

(2) f1 = 5v1, c1/c2 contains f2, which we don't know. Insufficient 
Combing together is enough. 
C is the answer
224. Ricardo deposits $1,000 in a bank account that pays 10% interest, compounded semiannually. Poonam deposits $1,000 in a bank account that pays 10% interest, compounded annually. If no more deposits are made, what is the difference between the two account balances after 1 year?
A. $2.50
B. $10
C. $5
D. $15
E. $100
Solution:

The formula for compound interest is
(final balance) = principal * (1 + (interest rate) / N)(time * N)
Where N is the number of times the interest is compounded annually

After one year, Ricardo's balance is
final balance = $1,000 * (1 + (.10 / 2)(1 * 2)
final balance = $1,000 * 1.052
final balance = $1,000 * 1.1025
final balance = $1,102.50

After one year, Poonam's balance is
final balance = $1,000 * (1 + (.10 / 1))(1 * 1)
final balance = $1,000 * (1.10)1
final balance = $1,000 * 1.10
final balance = $1,100

The difference between the accounts
difference = $1,102.50 - $1,100
difference = $2.50
The answer is A.
225. A rectangular kitchen floor measures 8 feet by 6 feet. If a rectangular tile measures 9 inches by 6 inches, how many tiles are required to cover the kitchen floor? (12 inches = 1 foot)

A. 64

B. 145

C. 11

D. 54

E. 128
Solution:

First, find the area of the floor in square inches:
6 feet * 12 inches = 72 inches
8 feet * 12 inches = 96 inches
72 inches * 96 inches = 6912 square inches

Second, find the area of the tile in square inches 9 inches * 6 inches = 54 inches
Finally, divide the area of the floor by the area of a tile:
= 6912 square inches / 54 square inches
= 128 tiles
The answer to is E.
226. In a certain state, gasoline stations compute the price per gallon p, in dollars, charged at the pump by adding a 4% sales tax to the dealer's price per gallon d, in dollars, then adding a gasoline tax of $0.18 per gallon. Which of the following gives the dealer's price per gallon d in terms of the price per gallon p charged at the pump? 
A) d = p - 0.22 
B) d = p/1.22 
C) d = (p/1.04) - 0.18 
D) d = p - 0.18/1.04 
E) d = p - 0.04/1.18
Solution:

The easiest way to start is to set up the equation in terms of d and p in the way the stimulus presents the question: 
p = 1.04d + 0.18 
Now solve for d: 
p - 0.18 = 1.04d 
d = (p - 0.18) / 1.04 (D)

227. In a room filled with 7 people, 4 people have exactly 1 sibling in the room and 3 people have exactly 2 siblings in the room. If two individuals are selected from the room at random, what is the probability that those two individuals are NOT siblings?
Solution:

Let’s say letters represents a person and a '--' represents the sibling relation. 
A -- B 
B -- C 
these are the 4 people who have exactly one sibling. 
E -- F 
\ / 
G 
There are the three people with exactly two siblings each. We have total 7 people. 
We just made three sets of people. 
Let’s get the prob. that two are siblings. For that either you pick from the first set, or second set or any two from the third set. 
2C2 + 2 C2 + 3C2 = 1 + 1 + 3 = 5 
Total ways is 7C2 = 21. Probability that two are siblings is 5/21. 
So Probability that they are not is 1 - 5/21 = 16/21.
228. If n and y are positive integers and 450y=n^3, which of the following must be an integer?
I Y/(3 * 2^2 * 5) 
II Y/(3^2 * 2 * 5) 
III Y/(3 * 2 * 5^2) 

A None 
B I only 
C II only 
D III only 
E I, II, and III
Solution:

We're told that 450y is a perfect cube. 
Just as perfect squares are comprised of pairs of prime factors, perfect cubes are comprised of trios of prime factors. Let's begin by prime factoring 450. 
450 = 9 * 50 = 3*3*5*10 = 3*3*5*5*2 
So, to create a perfect cube, we need to add one 3, one 5 and two 2s. Therefore, the minimum possible value for y is: 
2^2 * 3 * 5 

All of the roman numerals occur with equal frequency, so let's start at the top: 
I Y/(3 * 2^2 * 5) 
An exact match for our prediction! Since y must contain 2^2 * 3 * 5, I will always be an integer. 
Eliminate A, C and D. We can test either II or III to determine the final answer. 

II Y/(3^2 * 2 * 5) 
While Y must have one factor of 3, Y does not need to be a multiple of 3^2. Therefore, II doesn't have to be an integer. 
Eliminate E. Only B is left, no need to test III.
Answer is B.

229. Are x and y both positive? 
a. 2x - 2y = 1 
b. x⁄y > 1
Solution:

I think from the Q-stem "Are x and y both positive?" we know that this question will in some way test our knowledge of number properties (positives/negatives). so we need to bear this in mind when working through the problem. 
And also from the statements we know that it will also test our ability to work with equations and inequalities. 
I think this initial analysis is helpful when jumping into a problem, since it enables me to determine my approach to solve the problem. 
I think it is fairly easy to rule out choices: A, B, and D. Each statement by itself is not sufficient. 
So this leaves C and E. 

(1) and (2) together: 
(1) tells us: 2x-2y=1 --> x-y=1/2 --> x=y+1/2 (this means that x will always be greater then y) 
(2) tells us that x/y > 1 --> we know from this that both x and y have to be the same sign (either pos or neg) otherwise the number will be negative. 
We can also rearrange the inequality. Remember the golden rule with inequalities ... if you multiply/divide by a negative number, then the sign flips. Note: we don’t know yet if y (the denominator) is neg or pos ... so we have to consider both cases. 
If y is pos ... then x/y > 1 becomes x > y (we keep the same sign) 
If y is neg ... then x/y > 1 becomes x < y (we flip the sign) 
So in summary: 
from (1) we know that x has to be greater than y (x>y) because x=y+1/2 
from (2) we know that if x is greater than y, then both x and y are positive 
So C is SUFF.
230. Is at least 10% of the population in Country X who are 65yrs old or older employed? 
1. In country X, 11.3% of the population is 65yrs old or older 
2. In country X, of the population 65yrs old or older, 20% of the men and 10% of the women are employed.
Solution: (work out)
In over lapped sets, men and women are complementary. 
I think, you should maintain a set of notes that track these kinds of issues. 
There is another trap GMAT deploys wrt overlapping sets. 

Q: 20 percent of employees at company X work have master degrees; of these, 15 percent of them work on laptops. How many of those who have master’s degree work on laptops. 
(1) 100 employees have bald heads 
(2) 40 percent of employees have bald heads.
Answer is B
231. While on a straight road, car X and car Y are traveling at different constant rates. If car X is now 1 mile ahead of car Y, how many minutes from now will car X be 2 miles ahead of car Y? 
(1) Car X is traveling at 50 miles per hour and car Y is traveling at 40 miles per hour. 
(2) 3 minutes ago car X was 1/2 mile ahead of car Y.
Solution:

You can solve this problem, if you know relative speed. 
(1) Relative speed = 40-30 = 10 
(2) Relative distance = 1 - (1/2) = 1/2 mile 
relative speed = (1/2)(1/(3/60)) = 10 
D is the answer. 

10 miles per 60 minutes = 1 mile per every 6 minutes. 
2 miles ahead and currently 1 mile ahead. The relative distance = 1 miles. 6 more mins required.
232. If the first digit cannot be a 0 or a 5, how many five-digit odd numbers are there?

A. 42,500

B. 37,500

C. 45,000

D. 40,000

E. 50,000
Solution:

There are 8 possibilities for the first digit (1, 2, 3, 4, 6, 7, 8, 9).
There are 10 possibilities for the second digit (0, 1, 2, 3, 4, 5, 6, 7, 8, 9)
There are 10 possibilities for the third digit (0, 1, 2, 3, 4, 5, 6, 7, 8, 9)
There are 10 possibilities for the fourth digit (0, 1, 2, 3, 4, 5, 6, 7, 8, 9)
There are 5 possibilities for the fifth digit (1, 3, 5, 7, 9)
Using the Multiplication Principle:
= 8 * 10 * 10 * 10 * 5
= 40,000
The answer is D.
233. Any decimal that has only a finite number of nonzero digits is a terminating decimal. For example, 12, 0.13, and 4.068 are three terminating decimals. If j and k are positive integers and the ratio j/k is expressed as a decimal, is j/k a terminating decimal?  

(1) k = 3  

(2) j is an odd multiple of 3.
Solution:
Statement (1) is insufficient. If the denominator of the fraction is 3, the decimal would be terminating if the numerator is a multiple of 3. For instance, 6/3 = 2, a terminating decimal. However, if the numerator is not a multiple of 3, it will not be terminating, as in 7/3 = 2.33. 
Statement (2) is also insufficient. The important factor in determining whether a fraction is equivalent to a terminating decimal is the denominator. If j = 9, the fraction could be 9/3 (terminating) or 9/7 (not terminating).
Taken together, the statements are sufficient. j/k is equal to (3(integer))/3 = integer. An integer is, as defined in the question itself, a terminating decimal. Choice (C) is correct.
234. In the coordinate plane, points (x, 1) and (10, y) are on line k. If line k passes through the origin and has slope 1/2, then x + y =  

(A) 4.5  

(B) 7  

(C) 8  

(D) 11  

(E) 12  
Solution:

We're given the slope of a line and one point on the line (the origin: 0,0). From this, we can determine every other point on the line. The most direct way to find x and y involves solving for each individually. 

We know that slope (1/2, in this case), is equal to the change in y divided by the change in x. Since we know that the line passes through (0,0) and (x,1), we can solve as follows: 
1/2 = (1 – 0)/(x – 0) 
1/2 = 1/x 
x = 2 
Use the same approach to solve for y: 
1/2 = (y – 0)/(10 – 0) 
1/2 = y/10 
y = 5 
Thus, x + y = 2 + 5 = 7, choice (B).

235. John is participating in a 180 kilometer bike race. John rides at an average speed of 30 kilometers per hour for the first 60 kilometers, 20 kilometers per hour for the next 60 kilometers, and 10 kilometers per hour for the final 60 kilometers. What was John's average speed for the race?

A. 15 km/h

B. 16 2/3 km/h

C. 22 1/2 km/h

D. 20 km/h

E. 16 4/11 km/h
Solution:

We already know that the distance of the race is 180 kilometers. We can determine the time it took John to finish the race from the information given in the problem. Using the formula for rate, we know that time = distance/rate. The time it took John to complete the first 60 kilometers is 60 km/(30 km/h) or 2 hours. The next 60 kilometers took him 60 km/(20 km/h) or 3 hours. The last 60 kilometers took him 60 km/(10 km/h) or 6 hours. Thus, it took John 11 hours to finish the race. Now we know the value for time in the rate formula. Solving for rate: 
Rate = 180 km/11 hours
Rate = 16 4/11 km/h
Answer is E.
236. A couple decides to have 4 children. If they succeed in having 4 children and each child is equally likely to be a boy or a girl, what is the probability that they will have exactly 2 girls and 2 boys?
Solution:

We can treat this exactly as we would a coin flip question; think of it as: 
"If a fair coin is flipped 4 times, what's the probability of getting exactly 2 heads?" 

There's an easy to use formula for coin flip (and pseudo-coin flip) questions: 
Probability of getting exactly k results out of n flips = nCk/2^n (nCk = n!/k!(n-k)!, the combinations formula.) 

In this question, we have 4 flips and we want 2 heads, so n=4 and k=2: 
4C2/2^4 = (4!/2!2!)/16 = (24/4)/16 = 6/16 = 3/8
237. If a and b are positive integers such that a/b is 2.86 which of the following is divisor of a? 
a) 10 
b) 13 
c) 18 
d) 26 
e) 50
Solution:

Let’s say when you divide a by b, q is the quotient and r is the remainder: 
so you have: 
a = b*q + r 

Divide both the sides by b 
a/b = q + r/b 
a/b = 2.86 = 2 + 0.86 
so q + r/b = 2 + 0.86 
so q =2, and r/b = 0.86 = 86/100 = 43/50 
so b is 50.
238. The circumference of a circle is 144 cm. If an arc's length is 24 cm, how many degrees are there in the arc?

A. 60

B. 24

C. 16 2/3

D. 50

E. 35

Solution:

Arc Length = Circumference * ((Arc Measure)/360)

Solving for Arc Measure,

24 cm = 144 cm * ((Arc Measure)/360)

24 cm/144 cm = ((Arc Measure)/360)

24 cm * 360 = (Arc Measure) * 144 cm

8640 cm = (Arc Measure) * 144 cm

8640 cm/144 cm = Arc Measure

Arc Measure = 60

The answer is A.
239. (70, 75, 80, 85, 90, 105, 105, 130, 130, 130)
The list shown consists of the time, in seconds, that it took each of 10 schoolchildren to run a distance of 400 meters. If the standard deviation of the 10 running times is 22.4 seconds, rounded to the nearest tenth of a second, how many of the 10 running times are more than 1 standard deviation below the mean of the 10 running times?

A. One

B. Two

C. Three

D. Four

E. Five

Solution:

We know that 1 standard deviation is 22.4. To answer the question, we need to find the mean of the set. 

Average = sum of terms/# of terms = (70+75+80+85+90+105+105+130+130+130)/10 

If we want to keep the numbers small, we can divide by 10 before summing the 10 terms: 

Avg = 7 + 7.5 + 8 + 8.5 + 9 + 10.5 + 10.5 + 13 + 13 + 13 

Avg = 100 

If one SD is 22.4, then 1 SD below the mean is 100 - 22.4 = 77.6 

There are two times below 77.6: choose B.
240. If a = (1/4)b and c = 7a, then which of the following represents the average (arithmetic mean) of a, b, and c, in terms of a ?

(A) a + 4

(B) (11/3)a

(C) 4a

(D) (4 1/7)a

(E) (7 1/4)a

Solution:

The average of the three variables is (a + b + c)/3. However, we need to solve in terms of a, which means we must convert b and c into something in terms of a.

We're told that a = (1/4)b, which is equivalent to b = 4a. We can plug that in and simplify the average to: (a + 4a + c)/3

We also know that c = 7a, which we can plug directly into the average expression:

(a + 4a + 7a)/3 = 12a/3 = 4a, choice (C).
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Solution:

P + R + T = 180 
R + T = 90 .............................(1) 

****************************************** 
Option A) making a small isosceles triangle on top 
R + Q + S1 = 180 
R + 2Q = 180 
Q or S1 = 90 - R/2 ...................(2) 
********************************************** 
Option B) simliarly 
S2 or U = 90 - T/2 ...................(3) 
********************************************** 
add (2) and (3) 

S1 + S2 = 180 - (R+T)/2 
180 - X = 180 - (90)/2 
X = 45 
Hence, C.
241. Is d negative? 
1. e+d=-12 
2. e-d<12
Solution:

Assuming we all agree that they're not sufficient independently, let's jump right to combination. 
Combined, we could pick e=-5 and d=-7, since: 
-5 + (-7) = -12 
and 
-5 - (-7) = 2 < 12 

Is -7 negative? YES 
However, we can also pick e = -15 and d = +3, since: 
-15 + 3 = -12 
and 
-15 - 3 = -12 < 12 

Is +3 negative? NO 
Since we can get both a YES and a NO answer, we don't have enough information to answer the question: choose E.
242. After the LuckyAir flight arrived in Las Vegas, John went to the strip to gamble. At the craps table, John bet $20 on boxcars (two sixes). If John rolls two fair, six-sided dice, what is the probability that he will roll two sixes?

A. 2/12

B. 1/8

C. 1/2

D. 1/24

E. 1/36
Solution:

If two events are independent, the probability of both events occurring is the product of the two individual probabilities. The rolling of each die is an independent event. The outcome of one die does not affect the outcome of the other. 
The probability of an event occurring is the number of possible outcomes for the event divided by the total number of possible outcomes. There is only one outcome out of six that will produce a six when you roll a die. Thus, the probability of one die rolling a six is 1/6.
The probability of rolling two sixes is (1/6)*(1/6) or 1/36.
The answer is E.
243. If k > 0, x + k = y, and y + 3k = z, what is the ratio between z - x and y - x?

(A) 1 to 4  

(B) 1 to 2  

(C) 2 to 1  

(D) 3 to 1  

(E) 4 to 1
Solution:

While it's possible to solve this problem with a lot of algebra, it is better to reason through it by recognizing that k is a constant that illustrates the distances between x, y, and z. Imagine them on a number line, and choose sample numbers to make the problem easier to work with. 

If x = 2 and k = 3, then y = x + k = 2 + 3 = 5. 

Given that y = 5, y + 3k = 5 + 3(3) = 14, so z = 14. 

Thus: 

z – x = 14 – 2 = 12 

y – x = 5 – 2 = 3 
The ratio of 12 to 3 simplifies to 4 to 1, choice (E). 
Another way of looking at this is that the distance between y and x (y – x) is one k. The distance between y and z is three k's, so the total distance between x and z is four k's. Thus, z – x is four k's, y – x is one k, meaning the ratio is 4 to 1.
244. Larry purchased 24 servers and 10 database software licenses. If the cost of each server is ten times the cost of each database software license, what percent of the total purchase price was the cost of all of the database software licenses?

A. 10%

B. 4%

C. 3%

D. 6%

E. 8%
Solution:

If x is the cost of each software license, the cost of each server is 10x.
The total cost of the purchase is
= 24(10x) + 10x
= 240x + 10x
= 250x
To determine the database software's percent of the total cost, divide the total cost of the software by the total cost of the purchase. Thus,
= 10x/250x
= .04 = 4%
245. A certain scholarship committee awarded scholarships in the amounts of 1250$, 2500$, and 4000$. The committee awarded twice as many 2500 scholarships as 4000$ scholarships, and it awarded 3 times as many as 1250$ scholarships as 2500$. If a total of 37 500$ was awarded in 1250$, how many 4000$ scholarships were awarded? 
a) 5 
b) 6 
c) 9 
d) 10 
e) 15
Solution:

Let the number of 4000$ scholarship is x, then 2500 - 2x, and 1250 - 6x (three times greater than 2500) 
now 6x*1250 = 37500 
6x = 30 
x = 5 (A)
246. Fresh fruits contain 72% of water and dry fruits contain 20% of water. How many pounds of dry fruits can be obtained from 100 pounds of fresh fruits?
Solution:

Assuming that there's nothing in fruit except for the fruit and water, if fresh fruit is 72% water, then it's 28% fruit; if dried fruit is 20% water, then it's 80% fruit. So, we can set up the ratio: 
28/80= x/100 
28/80 * 100/1 = x 
7/20 * 100/1 = x 
700/20 = x 
35 = x
247. What is the units digit of a^36? 
a) a^2 has 9 as the units digit 
b) a^3 has 3 as the units digit

Solution:
We can also solve quickly through algebra and common sense. 
1) a^2 ends in 9 
Well, a^36 = (a^2)^18 
If we know that a^2 ends in 9, it's certainly possible to calculate the units digit of (...9)^18 - sufficient. 

2) a^3 ends in 3 
Well, a^36 = (a^3)^12 
If we know that a^3 ends in 3, it's certainly possible to calculate the units digit of (...3)^12 - sufficient. 
Each statement is sufficient alone: choose D.
248. If Carlos, Eric, Jeff, and Nigel together have a total of 100 guitars, and each guitar has only one owner, then Nigel has how many more guitars than Eric does? 

(1) Carlos has two more guitars than Jeff does: Eric has twelve fewer guitars than Jeff does. 
(2) If Nigel had three times as many guitars as he does, he would have two fewer guitars than Carlos and Jeff together have now.
Solution:

Let's turn the words into algebra: 
Q: if C+E+J+N = 100, what's the value of N-E? 

We think: 4 variables, 1 equation so far. To solve, we need either 3 more distinct linear equations or, since we're asked for the value of a relationship rather than an actual variable, a special equation that gives us the exact relationship we desire. 

(1) C - J = 2; J - E = 12 
Two more equations, so unless we can get the exact relationship we want, insufficient. 
We can rewrite the equations as: 
C = J + 2 and J = E + 12 and then sub in for J to get C = E + 14 

We can now turn "C" and "J" into "E" in our first equation: 
E + 14 + E + E + 12 + N = 100 

At this point we should recognize that we're not getting "N - E" out of this, so we're done: insufficient. 
(If you had recognized that earlier, you should have stopped earlier.) 

(2) 3N = C + J - 2 
Only 1 new equation, so unless we can plug in to get the exact relationship we desire, it will be insufficient. 
Let's rewrite as: 
C + J = 3N - 2 

and rewrite our original equation as: 
C + J + E + N = 100 

then sub in for C + J to get: 
3N - 2 + E + N = 100 
or 
4N + E = 102 
Again, no way to get N - E out of that mess: insufficient. 

When we combine, we have 4 equations and 4 unknowns - we can solve any question related to this system: sufficient, choose (C).
249. A bar is creating a new signature drink. There are five possible alcoholic ingredients in the drink: rum, vodka,

gin, peach schnapps, or whiskey. There are five possible non-alcoholic ingredients: cranberry juice, orange juice, pineapple juice, lime juice, or lemon juice. If the bar uses two alcoholic ingredients and two non-alcoholic ingredients, how many different drinks are possible?

A. 100

B. 25

C. 50

D. 75

E. 3600
Solution:

The first step in this problem is to calculate the number of ways of selecting two alcoholic and two non-alcoholic ingredients. Since order of arrangement does not matter, this is a combination problem.

The number of combinations of n objects taken r at a time is
C(n,r) = n!/(r!(n-r!))
The number of combinations of alcoholic ingredients is
C(5,2) = 5!/(2!(3!))
C(5,2) = 120/(2(6))
C(5,2) = 10

The number of combinations of non-alcoholic ingredients is
C(5,2) = 5!/(2!(3!))
C(5,2) = 120/(2(6))
C(5,2) = 10

The number of ways these ingredients can be combined into a drink can be determined by the Multiplication Principle. The Multiplication Principle tells us that the number of ways independent events can occur together can be determined by multiplying together the number of possible outcomes for each event.

The number of possible drinks is
= 10 * 10
= 100
The answer is A.
250. Some toys include large, middle, and small model with red, yellow, green, or blue color. If numbers of all model-color combinations are the same, for example, number of red large toys is equal to number of green little toys. A boy wants a red-large toy. If his mother select one for him at random, what is the probability that at least one of the color and model will satisfy the boy?
Solution:

So, any red toy is desirable, as is any large toy. 

There are 4 possible large toys (1 of each color) and 3 possible red toys (1 of each size). Here's where we have to be careful: we've counted the large red toy in both groups, the total # of desired outcomes is 7-1=6, out of 12 total possible toys, to give us an answer of: 
6/12 = 1/2
251. The integers k and n are such that 4 < k < n and k is not a factor of n. If R is the remainder when n is divided by k, is R > 2?
1. Thre greatest common factor of k and n is 4.

2. The least common multiple of k and n is 84.

Solution:

We have n>k>4.

We know that k is not a factor of n; in other words, n is not a multiple of k, and so we know that n does not evenly divide k. But, we are dividing n by k, and we need to figure out whether the remainder will be bigger than 2. 
(1) If 4 is their greatest common factor but k is not divisible by n, then the remainder will always be 4. 

Pick some numbers to see this. 
Let n = 8, and let k = 12. Note that we can't let k =16 b/c then 8 would be their greatest common factor (and we would be violating the statement). If we divide 12 by 8, then the remainder is 4. Or, let n = 8, and k = 20. Then 20/8 gives a remainder of 4. Or, let n = 8, and k = 28, then 28/8 gives a remainder of 4. 
At this point, you will have convinced yourself that the statement is sufficient. 

(2) This means that both k and n are factors of 84. The prime factorization of 84 is: 2^2 * 3 * 7 

k and n can be any two numbers that we are able to "make" from this prime factorization, so long as their least comon multiple is 84 (and so long as n>k). 

For example, n can be 3*7 = 21 while k can be 2^2 * 3 = 12. Then, 21/12 gives a remainder of 9, and the answer to the question is "yes". But n can be 2*7 = 14 while K can be 2^2 * 3 = 12. Then, 14/12 gives a remainder of 2, and the answer to the question is "no". Because we can get both a yes and no answer, the second statement is insufficient. 
Choose A.
252. x>y? 
1) x^2>y^3 
2) x^3>y^4
Solution:

The answer is E and we can show this through counterexamples. 
Case 1: x=3 and y=1. These values satisfy both conditions, and here x is greater than y 
Case 2: x=1/2 and y=1/2 These values satisfy both conditions, and here x is NOT greater than y
253. If two of the four expressions x+y,x+5y,x-y and 5x-y are chosen at random , what is the probability that their product will be of the form x^2-(by)^2, where b is an integer?
A. 1/2 
B. 1/3 
C. 1/4 
D. 1/5 
E. 1/6
Solution:

We're choosing 2 items out of 4. So, the total # of possibilities is: 
4C2 = 4!/2!2! = 24/4 = 6. 
Therefore, the basic denominator is 6. Eliminate 1/4 and 1/5 (the answer could be 1/2 or 1/3 after cancelling). 
Next, we need to calculate the # of products that can be written as the question demands. 

If we recognize the new expression as a difference of squares (a^2 - b^2) our life becomes easier. The only way to form a difference of squares is to multiply: 
(a + b) and (a - b). 
The only two expressions in this form are (x+y) and (x-y). So, there's only one pair of expressions that give us what we want. 
Therefore, 1 out of 6 possible outcomes matches the requirement: choose 1/6.
254. If k=m(m+4)(m+5) k and m are positive integers. Which of the following could divide k evenly? 

I.3 II.4 III.6

Solution:

For any positive integer m, k contains a multiple that is divisible by 6, and since 3 is a factor of 6, it can also evenly divide into any value of k. 

m = 1, then k = 1 * (1 + 4) * (1 + 5) = 1 * 5 * 6 --> clearly, you can see that both 3 and 6 can be divided into this. 

m =2, then k = 2 * 6 * 7, again you have a factor 6 in there, so you could divide both 3 and 6 

. 

. 

say m = 7, then k = 7 * 11 * 12 --> 12 is a multiple of both 6 and 3. 

As you can see, for any value of m, there exists a multiple in k that is divisible by 3 or 6.
255. Is quadrilateral RSTV a rectangle? 

(1) The measure of ?RST is 90 degrees 

(2) The measure of ?TVR is 90 degrees

Solution:

Based on the ordering of the letters, we know that RST and TVR are opposite angles. We certainly could draw a rectangle based on that information, but could we draw any other shape? 

So, we really need to answer: 

if the opposite angles in a quadrilateral are both 90 degrees, does the shape have to be a rectangle? 

The answer turns out to be no. It's tough to demonstrate that without drawing a diagram, but picture two right angle triangles with the same hypotenuse but different legs. We can "glue" the triangles together to form a quadrilateral and, because the legs are different lengths, only the opposite angles will both be 90 degrees. 

For example, if our triangles were: 

5, 5root3, 10 (30/60/90 degree angles) 

and 

6, 8, 10 (not 30/60/90 degree angles) 

We could glue them together on the 10 side to create a quadrilateral and only the two opposite angles would be 90 degrees (and the sides would be 5, 5root3, 6 and 8, clearly not a rectangle). 

So, even after combination our shape may or may not be a rectangle: choose E.
256. Four dollar amounts, w, x, y, and z, were invested in a business. Which amount was greatest? 

1. y < z < x 

2. x was 25 percent of the total of the four investments. 

Solution:

From the original, we have no info at all, so we need to just jump into the statements. 

(1) nothing about w, so insufficient. 

(2) nothing about the relationship bewteen x and the other amounts, so insufficient (and not a big enough % for x; for example if we knew that x was 51% of the total, (2) would have been sufficient alone). 

Together: 

From (1), we know that either x or w is the biggest amount. 

From (2), we know that x is exactly 25%. 

Well, if x is bigger than y and z, then each of them must be less than 25%. 

So, since w + x + y + z = 100%, we can substitute in: 

w + 25% + (less than 25%) + (less than 25%) = 100 

and solving for w: 

w = 75% - (less than 50%) 

Accordingly, w must be more than 25% and is the greatest amount: choose C.
257. a1,a2,a3...a15 

In the sequence shown, a(n) = a(n-1)+k, where 2<=n<=15 and k is a nonzero constant. How many of the terms in the sequence are greater than 10? 

(1) a1 = 24 

(2) a8 = 10 

Solution:

So, we know from the question stem that it is an arithmetic sequence. You get each term by adding k to the previous term. For example, the sequence could be: 1, 4, 7, 10, and in this case k = 3. 

(1) a1 = 24 

The first term is 24. If you thought this meant that all the terms were greater than 10, then you assumed that k was positive. Remember that all we know from the question is that k is a nonzero constant. So, k, in fact, can be negative. If k were negative we would have a "shirking" or decreasing sequence instead of an increasing one. 

Because we don't know k's sign, the first statement is insufficient. 

(2) a8 = 10 

In this case, if k is positive (increasing sequence), then only the the last seven terms (ie, a9 to a15) are all greater than 10. 

But, if k is negative (decreasing sequence), then only the first seven terms (ie, a1 to a7) are all greater than 10. 

In both cases, the number of terms greater than 10 is seven (to answer the question, it doesn't matter which terms, it matters how many). 

The second statement is independently sufficient while the first one is not. 

Choose B.
258. A gumball machine contains between 90 and 100 gumballs. If the machine is set to dispense 4 gumballs at a time, 2 gumballs will be left in the machine. If the machine is set to dispense 5 gumballs at a time, 3 gumballs will be left in the machine. How many gumballs are in the machine?

A. 90

B. 92

C. 94

D. 96

E. 98

Solution:

The multiples of 4 that could produce a result between 90 and 100 are

88 (88 + 2 = 90)

92 (92 + 2 = 94)

96 (96 + 2 = 98)

The multiples of 5 that could produce a result between 90 and 100 are 

90 (90 + 3 = 93)

95 (95 + 3 = 98)

The only result the two sets have in common is 98.

The answer is E.
259. If x/y = 1/4 and a/b = 1/4, then (x-a)/(y-b) =  

(A) -1/4  

(B) 0  

(C) 1/4  

(D) 1/2  

(E) 8
Solution:

This is a tricky question because it is impossible to find the exact values of any of the variables. The best way to find the value of the expression (x – a)/(y – b) is by substitution. 
For instance, if x/y = ¼, then 4x = y. Similarly, if a/b = ¼, then 4a = b. Substitute those values into the denominator: 

(x – a)/(4x – 4a) 

= (x – a)/4(x – a) 

= 1/4, choice (C).
260. A group of friends went on a trip to Las Vegas. At night, 60 percent of the women and 40 percent of the men went dancing at a nightclub. The remaining friends went to a casino. If 60 percent of the group are women, what percent of the group went to a casino?

A. 60%

B. 48%

C. 40%

D. 45%

E. 52%
Solution:

If 60 percent of the women went dancing, 40 percent of the women went to the casino. Since the group is 60 percent female, 40 percent of 60 percent of the group went to the casino. .60 * .40 = .24
If 40 percent of the men went dancing, 60 percent of the men went to the casino. Since the group is 40 percent male, 60 percent of 40 percent of the group went to the casino. .40 * .60 = .24
The total percent at the casino is the sum of the two percents. Thus, .24 + .24 = .48
The answer is B.
261. Which of the following CANNOT yield an integer when divided by 7 ?  

(A) The sum of three consecutive integers  

(B) An integer with only even prime factors  

(C) The product of two odd integers  

(D) An integer divisible by 8  

(E) An even integer
Solution:

Consider each choice. (A) is possible; for instance, 6 + 7 + 8 = 21. (B) is impossible, so it is correct. An integer with only even prime factors cannot have 7 as a prime factor; if it doesn't have 7 as a prime factor, it can't yield an integer when divided by 7. 

(C) is possible: If either of the odd integers is 7 or divisible by 7, the result is also divisible by 7. (D) is possible: for example, 56 is divisible by both 7 and 8. Finally, many even integers are divisible by 7 (28, 42, etc.), so (E) is possible as well. (B) is the correct choice.

262. Out of 7 models, 5 will be selected for a photo. if the 5 models are to stand in a line from shortest to tallest and if all are of different heights, and if the fourth and sixth tallest models cannot sit side by side, how many different arrangements of 5 models are possible? 
6 
11 
17 
72 
210
Solution:

7c5 = 21 ways without any restrictions. 
4 and 6 can't sit side by side, meaning that whenever 4 and 6 are present, we need 5. 
Find ways where 4 and 6 are present, but not 5: 4c3 ways = 4 
21 - 4 = 17.
263. Mary and Nancy can each perform a certain task in m and n hours, respectively. Is m<n? 
(1) Twice the time it would take both Mary and Nancy to perform the task together, each working at their respective constant rates, is greater than m. 
(2) Twice the time it would take both Mary and Nancy to perform the task together, each working at their respective constant rates, is less than n.
Solution:

m and n hrs each. Combined: mn/(m+n) 
Is m < n?
1. 2mn/(m+n) > m 
2. 2mn/(m+n) < n 

1. mn > m^2 or n > m 
2. mn < n^2 or m < n
Hence D
264. John deposits a bag of dimes and quarters into his bank account. If the teller tells him the deposit totals 30 coins worth $4.50, how many quarters did John deposit?

A. 20

B. 12

C. 10

D. 30

E. 15
Solution:

The number of dimes and quarters can be expressed as
D + Q = 30
The value of the dimes and quarters can be expressed as
(.10)D + (.25)Q = 4.50

Solving the first equation for D,
D = 30 - Q

Plugging the value for D into the second equation,
(.10)(30 - Q) + (.25)Q = 4.50
3 - .10Q + .25Q = 4.50
3 + .15Q = 4.50
.15Q = 1.50
Q = 10
The answer is C.
If a, b, and c are positive integers, with a < b < c, are a, b, and c consecutive integers?

(1) 1/a – 1/b = 1/c

(2) a + c = b2 – 1

Solution:

The question can be rephrased "Is b = a + 1 and is c = a + 2?"

One way to approach the statements is to substitute these expressions involving a and solve for a. Since this could involve a lot of algebra at the start, we can just substitute a + 1 for b and test whether c = a + 2, given that both are integers.

Statement 1: SUFFICIENT.
Following the latter method, we have 
1/a – 1/(a + 1) = 1/c
(a + 1)/[a(a + 1)] – a/[a(a + 1)] = 1/c
1//[a(a + 1)] = 1/c
a2 + a = c

Now we substitute a + 2 for c and examine the results:
a2 + a = a + 2
a2 = 2
a is the square root of 2. However, since a is supposed to be an integer, we know that our assumptions were false, and a, b, and c cannot be consecutive integers.

We can now answer the question with a definitive "No," making this statement sufficient.
We could also test numbers. Making a and b consecutive positive integers, we can solve the original equation (1/a – 1/b = 1/c). The first 4 possibilities are as follows:
1/1 – 1/2 = 1/2
1/2 – 1/3 = 1/6
1/3 – 1/4 = 1/12
1/4 – 1/5 = 1/20
Examining the denominators, we can see that c = ab. None of these triples so far are consecutive, and as a and b get larger, c will become more and more distant, leading us to conclude that a, b, and c are not consecutive.

Statement 2: SUFFICIENT
Let's try substituting (a + 1) for b and (a + 2) for c.
a + a + 2 = (a + 1)2 – 1
2a + 2 = a2 + 2a
2 = a2
Again, we get that a must be the square root of 2. However, we know that a is an integer, so the assumptions must be false. We can answer the question with a definitive "No," and so the statement is sufficient.
The answer is D: Each statement is sufficient.
265. An auction house charges a commission of 15 percent on the first $50,000 of the sale price of an item, plus 10 percent on the amount of the sale price in excess of $50,000. What was the sale price of a painting for which the auction house charged a total commission of $24,000? 

a. $115,000

b. $160,000

c. $215,000

d. $240,000

e. $365,000
Solution:
The problem is asking for the sale price of the painting.
let x = painting sale price

Translate the question prompt and we get,
[image: image13.png]50,000 (0.15) +(x — 50,000} (0.1) = 24,000




Solve,
[image: image14.png]50,000 (0.15) +(x — 50,000} (0. 1)= 24,000
7,500+ 0.1z — 5,000 = 24,000

x=215,000




The correct answer is C
266. Is the perimeter of square S greater than the circumference of circle C ?  

(1) S is inscribed in circle C.  

(2) The ratio of the area of S to the area of C is 2:pi.
Solution:

Statement (1) is sufficient: a square inscribed in a circle always has the same relationship with the circle. The diagonal of the square is the diameter of the circle, so you can work out the exact relationship and determine the ratio between the sizes of the figures, which allows you to answer the question. 
Statement (2) is also sufficient: if you have the ratio of the areas, you can determine the ratio of the side of the square to the radius of the circle, from which you could compare the perimeter and the circumference of the figures. Choice (D) is correct.
267. There are 120 televisions on display at an electronics store. The number of televisions displaying sports programs is 50% less than 4 times the number of televisions displaying educational programs. 1/4 of the televisions are displaying neither sports programs nor educational programs. If all of the 120 televisions are displaying programs, how many televisions are displaying sports programs?

A. 30

B. 24

C. 45

D. 40

E. 60
Solution:

S + E + O = 120
Since 1/4 of the televisions are displaying neither sports programs nor educational program, O is 30. Thus,
S + E + 30 = 120
S + E = 90

Since the number of TVs displaying sports programs is 50% less than 4 times the number of TVs displaying educational programs, we can set up the following equation:
S = .50(4E)
S = 2E
Substituting the value of S into the previous equation:
2E + E = 90
3E = 90
E = 30
Substituting E into the equation S = 2E:
S = 2(30)
S = 60
The answer is E.
268. According to the directions on a can of frozen orange juice concentrate, 1 can of concentrate is to be mixed with 3 cans of water to make orange juice. How many 12-ounce cans of the concentrate are required to prepare 200 6-ounce servings of orange juice? 
A) 25 
B) 34 
C) 50 
D) 67 
E) 100
Solution:

For every 1 oz of concentrate, we'll make 4 oz of OJ (since we mix that 1oz of concentrate with 3 oz of water). 
The question asks how many 12oz cans of concentrate we'll need to make a total of 1200 oz of OJ. 

Since concentrate makes up 1/4 of the OJ, we know that 300oz of the 1200 oz will be concentrate. 
So, we have 300oz/(12oz/1can) = 25 cans.
269. If K is a multiple of 29, is KY a multiple of 174? 
(1) Y has all the same factors as 27. 
(2) K is divisible by 2 without a remainder.
Solution:

This can be solved using prime factorization. K is a multiple of 29. So, they share prime factors (29). Remember, K could have additional prime factors. But, it has at LEAST the same prime factors as 29. 
We're trying to determine if KY is a multiple of 174. So, does KY share at least the same prime factors with 174 (2x3x29). We already know that K has 29 as a prime factor, so K and/or Y must have 2 and 3 as prime factors to be sufficient. 

(1) Y shares factors with 27. So, they will share prime factors (3x3x3). This gives us one of the required values but not the other. Insufficient. 

(2) K is divisible by 2 without a remainder. So, K/2 = integer. K = 2 x integer. So, 2 is a prime factor of K. This gives us one of the required values but not the other. 
+ (2) Sufficient. Together, we have the two required prime factors (2, 3).
270. If x is an integer, does x have a factor n such that 1 < n < x? 
(1) x > 3! 
(2) 15! + 2 ≤ x ≤ 15! + 15

Solution:

The first word that should jump out is "does"; the answer to a "does" question is either "yes" or "no", so we're dealing with a yes/no question. 
The next thing we need to understand is the question itself. We know that 1 and x are definitely factors of x, the question is are there any other factors of x? Well, what numbers don't have any factors other than 1 and themselves? Primes! So, the question is really asking: 

Is x NOT a prime number? 
which we can just rethink as: 
Is x a prime number? 

since we don't really care what the answer is, we just care whether we can get a definite answer. 
Now that we've greatly simplified the question, let's move on to: 

(1) looks much simpler, so let's start here. 
x > 3! 
or 
x > 3*2*1 
or 
x > 6 
If x is greater than 6, could it be prime? YES 
If x is greater than 6, could it be non-prime? YES 
Since x may or may not be prime, (1) is insufficient. 

(2) 15! + 2 ≤ x ≤ 15! + 15 
This statement is much trickier - we really have to understand factorials and factoring. 
15! is simply 1*2*3*4*5*6*7*8*9*10*11*12*13*14*15 
Therefore, 15! is a multiple of every integer from 1 to 15. 

Well, if 15! is a multiple of 2, then 15! + 2 is also a multiple of 2. 
If 15! is a multiple of 3, then 15! + 3 is also a multiple of 3. 
If 15! is a multiple of 4, then 15! + 4 is also a multiple of 4. 
. 
. 
If 15! is a multiple of 15, then 15! + 15 is also a multiple of 15. 

So, if x is an integer (info from the question stem) and is in the range provided (info from statement (2)), then x is DEFINITELY NOT a prime number. 
One of the statements was sufficient alone, so no need to combine! 
(2) is sufficient alone: choose B.
271. Is (4^x)^(5-3x)=1 ? 
(1) x is an integer. 
(2) The product of x and positive integer y is not x.
Solution:

We can simplify the question by simplifying the math (I'm stealing the math directly from BuckeyeT), but we always keep it in the form of a question: 
Does (4^x(5-3x)) = 1 ? 

We know that if 4 to a power is equal to 1, the power must equal 0 (as any value to the 0 power is equal to 1). 
So, we can now rephrase the question to: 
Does x(5-3x) = 0? 
When will that be true? When x = 0 or x = 5/3. So, our final question is: 
Does x = 0 or 5/3?

If we get a yes answer to the final question, we get a yes answer to the original question; if we get a no answer to the final question, we get a no answer to the original question.

To the statements: 
(1) x is an integer. 
well, we're allowed to pick x=0, because that fits the statement. As shown by the work, if x=0, we get a "yes" answer. 
However, we're also allowed to pick any other integer, all of which return "no" answers to the original question. 
We can get a yes and a no: insufficient. 

(2) Fancy way of saying that x isn't 0. 
If x does not equal 0, we can still pick x = 5/3 to get a "yes" answer and any other non-0 number to get a "no" answer. Since we can get both a yes and a no, insufficient. 

Combined: 
From (1), we know that x is an integer; from (2) we know that x isn't 0. 
So, we know that x is a non-0 integer. 
Therefore, x can be neither 0 nor 5/3 and we get a definite "no" answer to the original question. 
Together sufficient, apart insufficient: choose C.
272. Is pq = 1? 
(1) pqp = p 
(2) qpq = q
Solution:

Let's go back to your break down of each step: 

(1) p(pq - 1) = 0 
p = 0 or pq = 1 
So, pq COULD be 1, but if p is 0 then pq = 0. Therefore, (1) is insufficient. 

(2) Same thing - you proved that either q=0 OR pq=1. Again, that's a possible NO answer and a possible YES answer, so insufficient. 

Combining the statements: 
we could certainly pick p=q=1 to get a "yes" answer to the question. 
However, we could also pick p=q=0 to get a "no" answer to the question. 
Therefore, even after combining we don't have enough info to solve: choose E.
273. For all integers n, n*=n (n-1). What is the value of x*? 
(1.) X*=X 
(2.) (X - 1 ) * = (X - 2)
Solution: 

(1) x* = x 
We also know that x* = x(x-1), so: 
x(x-1) = x 
x^2 - x = x 
subtracting x from both sides: 
x^2 - 2x = 0 
x(x-2) = 0 
x = 0 OR x = 2. Insufficient 

(2) (x-1)* = (x-2) 
We also know that (x-1)* = (x-1)(x-1-1) = (x-1)(x-2) = x^2 - 3x + 2, so: 
x^2 - 3x + 2 = x - 2 
subtracting x from both sides and adding 2 to both sides: 
x^2 - 4x + 4 = 0 
(x-2)(x-2) = 0 
We have a perfect square, therefore x = 2. Sufficient 

Choose B.
274. Dean and Ryan are risk analysts for an energy trading firm. At the end of the day, there are 40 trading books to analyze. Dean can analyze one book in 30 minutes. Ryan can analyze one book in 15 minutes. If they worked together at these rates, how long would it take Dean and Ryan to analyze all of the books?

A. 7 hours 15 minutes

B. 6 hours 20 minutes

C. 4 hours 45 minutes

D. 6 hours 40 minutes

E. 5 hours 30 minutes
Solution:

To solve this work problem, first determine how much of the job each person completes in an hour. Dean analyzes 2 books an hour. Thus, he completes 2/40 or 1/20 of the job each hour. Ryan analyzes 4 books an hour. Thus, he completes 4/40 or 1/10 of the job each hour. Working together, they complete (1/20 + 1/10) or 3/20 of the job each hour. If it takes t hours to complete the books working together, they complete 1/t of the job in an hour. Thus, you can set up the equation:

(3/20) = 1/t
3t = 20
t = 6 2/3
t = 6 hours 40 minutes
The answer is D.
275. The price of postage stamps has increased 5 cents per year every year since 1990. If 10 stamps were purchased every year from 1998 to 2002, the total cost would be $35. How much did a stamp cost in 1995?

A. 45 cents

B. 35 cents

C. 40 cents

D. 48 cents

E. 52 cents
Solution:

If x is the price of stamps in 1990, below is a schedule of the stamp rates from 1990 to 2002:
1990: x
1991: x + .05
1992: x + .10
1993: x + .15
1994: x + .20
1995: x + .25
1996: x + .30
1997: x + .35
1998: x + .40
1999: x + .45
2000: x + .50
2001: x + .55
2002: x + .60

If 10 stamps were purchased every year from 1998 to 2002, the total cost was $35. We can set the cost of 10 stamps per year from 1998 to 2002 equal to 35 and solve for x:
10(x + .4) + 10(x + .45) + 10(x + .50) + 10(x + .55) + 10(x + .60) = 35
10x + 4 + 10x + 4.50 + 10x + 5 + 10x + 5.5 + 10x + 6 = 35
50x + 25 = 35
50x = 10
x = .20
Thus, stamps were 20 cents in 1990. If stamps were 20 cents in 1990, they were (x + .25) or 45 cents in 1995.
The answer is A.
276. If an organization were to sell n tickets for a theater production, the total revenue from ticket sales would be 20 percent greater than the total costs of the production. If the organization actually sold all but 5 percent of the n tickets, the total revenue from ticket sales was what percent greater than the total costs of the production? 

(A) 4% 

(B) 10% 

(C) 14% 

(D) 15% 

(E) 18%

Solution:

Say the production cost is $100 for 20 tickets. The revenue is 1.2 the production cost = $120 -----> each ticket price is $6 

if 95% if the tickets sold, then 19 tickets were sold for 19 * 6 = $114 

So, (114 - 100)/100 * 100= 14
277. If x and y are positive integers and x/y has a remainder of 5, what is the smallest possible value of xy? 

Solution:

In order to get a remainder of 5, we need to divide by a number bigger than 5. 

Here's the general rule: if you're dividing an integer by integer n, there are n possible remainders, ranging from 0 to (n-1). 

So, y must be at least 6; since we want to minimize xy, let's pick y=6. 

Now we need to find the numerator: what's the smallest value of x so that x/6 has a reminder of 5? 

Well, 1/6 would be 0rem1; 2/6 would be 0rem2; 3/6 would be 0rem3; 4/6 would be 0rem4; 5/6 would be 0rem5.. bingo! 

So, the smallest values we can pick are x=5 and y=6, giving us xy=30. 

If you got 66, you chose 11 and 6, forgetting that our minimum quotient is 0, not 1.
278. Archie, Betty and Coach bought a radio. Archie paid the least amount of money, Coach paid twice as much as Archie, and Betty paid the most. Archie paid seventy dollars less than the difference between what Betty and Coach paid. If Archie had paid twice as much as he did pay, Betty and Coach would have each paid ten dollars less. Which of the following equals the amount Betty paid? 

A. 40 

B. 90 

C. 130 

D. 140 

E. Insufficient information

Solution:

A+B+C = R 

C = 2A 

A = (B - C) - 70 

A = 20 (this is really the key to the question and comes from the "If Archie had paid twice as much as he did pay, Betty and Coach would have each paid ten dollars less." part of the problem - see below for full translation) 

and 0 < A < B < C 

We know that A=20 

Therefore: 

C = 2(20) = 40 

and: 

20 = (B - 40) - 70 

20 = B - 110 

130 = B... done! 

Back to that key deduction that A=20. 

We know that:

If Archie had paid twice as much as he did pay, Betty and Coach would have each paid ten dollars less.

Well, if Betty and Coach each pay 10 dollars less, that's a total of 20 extra dollars that A is paying. We can derive the following equation: 

(New amount Archie paying) - (Old amount Archie was paying) = 20 

Archie normally pays A dollars, so if he's paying twice as much, he's paying 2A dollars. Accordingly: 

New amount = 2A 

Old amount = A 

and: 

2A - A = 20 

A = 20
279. In a certain right triangle, the sum of the lengths of the two legs and the hypotenuse is 60 inches. If the hypotenuse is 26 inches, which of the following is the length of one of the legs?

A. 24 inches

B. 34 inches

C. 29 inches

D. 16 inches

E. 13 inches

Solution:

We are told that the sum of the legs and hypotenuse is 60 inches. We are also told that the hypotenuse is 26 inches. Thus, we can set up the following equation:

A + B + 26 = 60

A + B = 34

A = 34 - B

Plugging the value of A and C into the first equation:

(34 - B)2 + B2 = 262

(34 - B)(34 - B) + B2 = 676

1156 - 68B + B2 + B2 = 676

2B2 - 68B + 1156 = 676

2B2 - 68B + 480 = 0

(2B - 48)(B - 10) = 0

B = 10 or B = 24

The answer is A.
280. Each of 3 charities in Ginglo Kiru has 8 persons serving on its board of directors. if exactly 4 persons serve on 3 board each and each pair of charities has 5 persons in common on their boards of directors, then how many distinct persons serve on one or more boards of directors? 

A. 8 

B. 13 

C. 16 

D. 24 

E. 27

Solution:

There are 4 people on all 3 boards, let's call them A, B, C and D. 

So, to start we have: 

Charity 1: ABCD 

Charity 2: ABCD 

Charity 3: ABCD 

That accounts for 4 of the 5 people that the boards have in common with each other, but each board needs 1 more person in common with each other charity. So, we need 1 more person for charities 1/2, 1 more person for charities 1/3 and 1 more person for charities 2/3; let's call them E, F and G. 

Now we're up to: 

Charity 1: ABCDEF 

Charity 2: ABCDEG 

Charity 3: ABCDFG 

Finally, we need to round out each board with 2 more people to get up to 8, so our completed roster is: 

Charity 1: ABCDEFHI 

Charity 2: ABCDEGJK 

Charity 3: ABCDFGLM 

A to M is 13 letters, so we have 13 board members in total.
281. In class of 30 students, 2 did not borrow any books from the liberary, 12 students each borrowed 1 book, 10 students each borrowed 2 books, and the rest of the students each borrowed at least 3 books. if the average ( arithemtic mean) number of books borrowed per student was 2, what is the maximum number of books that any single student could have borrowed? 

A. 3 

B. 5 

C. 8 

D. 13 

E. 15

Solution:

Whenever you're asked to maximize one thing, you want to minimize everything else. 

So, those 6 students must borrow 28 books and each one must borrow at least 3 books. To maximize a single student, we minimize the other 5 at 3 each, giving us: 

28 - 5*3 = 28 - 15 = 13 books
282. A jar contains only B black marbles, W white marbles, and R red marbles. If one marble is to be chosen at random from a jar, is the probability that the marble chosen will be red greater than the probability that the marble chosen will be white? 

1) r / (b + w) > w / (b + r) 

2) b-w > r 

Solution:

(2) is easier, so let's start there. We can rewrite it as: 

b > r + w 

which shows that there are more than 50% black marbles, but says nothing at all about the relationship between red and white, so is insufficient alone. 

(1) is tougher to deal with algebraically, so let's work theoretically instead. 

We know that r, b and w are all non-negative integers. 

If b=0, then we get: 

r/w > w/r 

which, since r and w are non-negative, we can safely rewrite as: 

r^2 > w^2 

and, since r and w are integers, conclude that r > w. 

Since b appears in the denominator of each ratio, increasing the value of b won't change that fundamental relationship. For example, if b = 4, we'd get: 

r/(4+w) > w/(r+4) 

r(r+4) > w(w+4) 

and again, since r and w are non-negative integers, r must be greater than w for that inequality to hold. Increasing the value of b just increases the number in each bracket. Sufficient
Answer is A
283. If set S consists of even number of integers, is the median of set negative? 

1.Exactly half of all elements of set S are positive. 

2.The largest negative element of set S is -1. 

Solution:

When we combine the statements, we know that the number to the right of the median is positive (since exactly half of the terms are positive and since there are an even number of terms) and that the term to the left of the median is either -1 or 0 (since -1 is the biggest negative number in the set). 

So, there are only two possibilities: 

(1) the median is the average of -1 and a positive integer, giving us a value >=0; and 

(2) the median is the average of 0 and a positive integer, giving us a value > 0. 

In BOTH cases, the median is definitely non-negative, providing a definite NO answer to the original question, and thereby sufficient.
284. Dan took a 20-question multiple-choice test in psychology. If Dan answered every question, did he answer at least 12 questions correctly? 

(1) Dan answered fewer than 40 percent of the questions incorrectly. 

(2) Dan answered at least 25 percent of the questions incorrectly. 

Solution:

We are asked whether he answered at least 12 questions correctly, and there are 20 questions on the test. 

(1) Dan answered fewer than 40 percent of the questions incorrectly. 

Because 40 percent of 20 is 8, we can read this statement as: "Dan answered fewer than 8 questions incorrectly". If Dan answered fewer than 8 incorrectly, then that means he answered at least 12 correctly. 

Sufficient. 

(2) Dan answered at least 25 percent of the questions incorrectly. 

25 percent of 20 is 5. So we can read this statement as "Dan answered at least 5 questions incorrectly". Then, that means he answered at most 15 questions correctly. 

So, that could mean he answered 5 correctly or 15 correctly. 

Insufficient. 

Choose A.
285. If a < x < b and c < y < d, is x < y? 

(1) a < c 

(2) b < c 

Solution:

(1) a < c 

From the stem we know that a is also smaller than x, which, in turn, is smaller than b. But knowing that a is smaller than c and that a is also smaller than x < b does not allow us to relate c's size to x. 

For example, a can be 1 while c can be 10. We know x is bigger than a, so x can be ANY number bigger than 1 (of course, x can be ANY number bigger than 1 so long as x is smaller than b; but we don't have to worry about b here). And we know y is bigger than c, so y can be ANY number bigger than 10. 

So, x can be 20 while y can be 100, in which case the answer to the question (is x < y?) is "yes". But, it can also be the other way around: x can be 100, while y can be 20; in this case, the answer to the question is "no". Because the first statement yields both a "yes" and "no" answer, it is not sufficient. 

(2) b < c 

This allows us to set-up the following inequality: 

a < x < b < c < y < d 

Therefore, x < y. 

The second statement is sufficient by itself but the first one is not; choose B.
286. x bags of marbles are to be created, each consisting of y red marbles, z blue marbles, and nothing else. If the marbles are to be drawn from a total of 84 red marbles and 30 blue marbles and all marbles must be placed in one of the bags, what is the maximum number of bags that can be created?

(A) 3

(B) 4

(C) 5

(D) 6

(E) 7

Solution:

Important to note is that all marbles must be used. The question gives variables for the numbers of red and blue marbles in each bag to indicate that the number of each color marble in each bag is equal, so if one bag has, say, 7 blue marbles, every bag has 7 blue marbles.

This drastically reduces our options. For instance, the number of bags must be a factor of 84, limiting us to 1, 2, 3, 4, 6, 7, 12, 21, 28, 42, and 84. That's still quite a few options, but of course not all of these will work, since we also have to consider the 30 blue marbles. The number of bags also must be a factor of 30: 1, 2, 3, 5, 6, 10, 15, or 30.

The number of bags, then, must be a member of both of those lists: 1, 2, 3, or 6. We're looking for the maximum number of bags that could be created, so we take the largest number from the list, 6, choice (D).
287. If Pool Y currently contains more water than Pool X, and if Pool X is currently filled to 2/7 of its capacity, what percent of the water currently in Pool Y needs to be transferred to Pool X if Pool X and Pool Y are to have equal volumes of water? 

(1) If all the water currently in Pool Y were transferred to Pool X, Pool X would be filled to 6/7 of its capacity. 

(2) Pool X has a capacity of 14,000 gallons. 

Solution:

Pool x is filled up to 2/7 of it's capacity. 

Let's look at condition I: 

It tells us that if we add all the water from Y to X, X will get filled up to 6/7 of the capacity. That means that together both pools contain 6/7 of the water to fill pool X. To equalize the amount of water in both pools we need each pool have 3/7 of the water (that is 6/7 divided by 2). Since pool Y contains 4/7 (that we know because 6/7-2/7=4/7). we know that 1/7 of the water from pool Y has to be transfered to pool X. Our answer then will be 1/7*100%. 

Condition II tells us nothing about pool Y. 

Hence, the answer is A.
288. A box contains some Blue balls and 9 Red balls. If the probability that two balls randomly removed without replacement from the box are Red is 6/11, what is the total probability that the third ball randomly removed without replacement of the balls drawn is a blue ball? 

Solution:

The first step in answering this question is to find how many blue balls there are by solving for what we are given in the problem. We are given that the probability that two balls randomly removed without replacement from the box are red is 6/11, so then lets use this info to find x, the number of blue balls. We make an equation: 

Let x be the number of blue balls 

9/(9+x)*8/(8+x)=6/11 <--because there are first 9 balls, then 8 red balls. 

Solving for x (skipping a few steps of basic algebra) we get x =3, as 9/12*8/11=6/11 

Therefore we know that there are 3 balls. Now, because there are 3 blue balls left, and 7 red balls left, the odds of getting a blue ball next is 3/10. The next and final step is to multiply 6/11 by the probability of choosing a blue ball, or 6/11*3/10 = 9/55, as the question asks for total probability, given that the 1st 2 balls picked, without replacement, are red balls.
289. Bill has a small deck of 12 playing cards made up of only 2 suits of 6 cards each. Each of the 6 cards within a suit has a different value from 1 to 6; thus, there are 2 cards in the deck that have the same value. Bill likes to play a game in which he shuffles the deck, turns over 4 cards, and looks for pairs of cards that have the same value. What is the chance that Bill finds at least one pair of cards that have the same value? 

A. 8/33 

B. 62/165 

C. 17/33 

D. 103/165 

E. 25/33

Solution:

First, the number of possible outcomes: 

We have 12 cards and we select 4. 

This is accomplished in 12C4 ways = 495 

Now we count the number of ways to select 4 different values with no pairs. In other words, we wand 4 different card values. 

First look at how many different cards we can select (WITHOUT considering the suits) 

There are 6 card values and we want to select 4. 

This is accomplished in 6C4 = 15 ways. 

For each of these 15 values (e.g., 1,2,4,5) each card can be of either suit. 

So, for example, in how many ways can we have card values of 1,2,4,5? 

For the 1-card we have 2 suits from which to choose. 

For the 2-card we have 2 suits from which to choose. 

For the 4-card we have 2 suits from which to choose. 

For the 5-card we have 2 suits from which to choose. 

So, for the selection 1,2,4,5 there are 2x2x2x2-16 possibilities. 

So, the number of ways to select 4 cards such that there are no pairs is 15x16=240 

So, the probability that there are no pairs = 240/(11x5x9) = 48/99 = 16/33 

So, P(at least one pair) = 1- 16/33 =17/33
290. In a group of 68 students, each student is registered for at least one of three classes - History, Math and English. Twenty-five students are registered for History, twenty-five students are registered for Math, and thirty-four students are registered for English. If only three students are registered for all three classes, how many students are registered for exactly two classes? 

A. 13 

B. 10 

C. 9 

D. 8 

E. 7 

Solution:

n(AuBuC)=n(A)+n(B)+n(C)-n(AnB)-n(AnC)-n(BnC)+n(AnBnC) 

68 = 25 +25 +34 - (n(AnB)+n(AnC)+n(BnC)) + 3 

68 = 84 - (n(AnB)+n(AnC)+n(BnC)) + 3 

68 = 87 - (n(AnB)+n(AnC)+n(BnC)) 

That yields to : 

n(AnB)+n(AnC)+n(BnC) = 87 -68 =19 

Number of people in exactly two sets is given as = n(AnB)+n(AnC)+n(BnC)-3n(AnBnC) 

= 19 - 3*3 = 10 
291. If K is a multiple of 29, is KY a multiple of 174? 

(1) Y has all the same factors as 27. 

(2) K is divisible by 2 without a remainder.

Solution:

This can be solved using prime factorization. K is a multiple of 29. So, they share prime factors (29). Remember, K could have additional prime factors. But, it has at LEAST the same prime factors as 29. 

We're trying to determine if KY is a multiple of 174. So, does KY share at least the same prime factors with 174 (2x3x29). We already know that K has 29 as a prime factor, so K and/or Y must have 2 and 3 as prime factors to be sufficient. 

(1) Y shares factors with 27. So, they will share prime factors (3x3x3). This gives us one of the required values but not the other. Insufficient. 

(2) K is divisivle by 2 without a remainder. So, K/2 = integer. K = 2 x integer. So, 2 is a prime factor of K. This gives us one of the required values but not the other. 

(1) + (2) Sufficient. Together, we have the two required prime factors (2, 3).
292. What is the remainder when the positive integer x is divided by 6? 

(1) When x is divided by 2, the remainder is 1; and when x is divided by 3, the remainder is 0. 

(2) When x is divided by 12, the remainder is 3. 

Solution:

(1) Because it is more concrete, let's begin by focussing on the second clause (after the semi-colon): when x is divided by 3, the remainder is 0. In other words, x is a multiple of 3. Write out the first 3 or 4 (positive) multiples of three: 3, 6, 9, 12. 

Now, let's look at the first clause: when x is divided by 2, the remainder is 1. Well, 3 divided by 2 leaves a remainder of 1 while 6 divides 2 evenly. And 9 divided by 2 leaves a remainder of 1 while 12 divides 2 evenly. Therefore, x is an odd multiple of 3, like 3 or 9 (or 15 or 21, etc). Any odd multiple of 3 divided by 6 will leave a remainder of 3. For example, 3 divided by 6 leaves a remainder of 3; 9 divided by 6 leaves a remainder of 3; 15 divided by 6 leaves a remainder of 3; and, so on. 

Sufficient. 

(2) So, if "n" is a multiple of 12, then x is n + 3. For example, 12 is a multiple of 12; then x is 15. 15 divided by 12 leaves a remainder of 3, so the statement is satisfied. Or, 24 is a multiple of 12; then x is 27. 27 divided by 12 leaves a remainder of 3, and so the statement is satisfied. Again, x can be any multiple of 12 plus 3. So x can be 15 (12 +3); x can be 27 (24 +3); x can be 39 (36 + 3); and so on. 15 divided by 6 leaves a remainder of 3. 27 divided by 6 leaves a remainder of 3. 39 divided by 6 leaves a remainder of 3. And so on. (In fact, under statement two, x is every second odd multiple of 3. And, from analyzing statement one, we already know that any odd multiple of 3 will give the same remainder when divided by 6). 

Sufficient. 

Both statements independently sufficient; choose D.
293. If n and m are positive integers , what is the reminder when 3 ^ (4n + 2) + M is divided by 10 

1. n= 2 

2. m=1

Solution:

Notice that 3^(4n + 2) = (3^4n)(3^2) = (3^4)^n * 9 = 81^n * 9. Since the units digit of 81^n will be 1 no matter what the value of n, the units digit of 81^n * 9 will always be 9. So we don't care what n is. We do need the value of m, however, so the answer is B.
294. Karyn uses a certain credit card that sends her a monthly rebate of 2% of all of her purchases. In a certain year, Karyn received an average (arithmetic mean) rebate of $9 a month. What was the total amount of Karyn's purchases on the credit card that year?

A. $5,400

B. $6,250

C. $4,800

D. $3,375

E. $5,924

Solution:

We first need to determine how much of a rebate Laura spent during the year.

Mean = (sum of all values) / (number of values)

$9 = (sum of all values) / 12

$108 = (sum of all values)

Thus, she received a total rebate of $108 for the year. This means that $108 was 2% of her purchases for the year. We can now set up the following equation:

(Purchases) * .02 = $108

Purchases = $108/.02

Purchases = $5,400 

The answer is A.
295. Is xy > 7 ?

(1) x + y = 7

(2) 1 = x = 3 and 2 = y = 4

Solution:

Statement (1) is insufficient: if x = 1 and y = 6, xy is less than 7; if x = 3 and y = 4, xy is greater than 7.

Statement (2) is also insufficient: if you take the smallest possible numbers, x = 1 and y = 2, xy is less than 7; if you take the largest possible numbers, x = 3 and y = 4, xy is greater than 7.

Taken together, the statements are sufficient. Given the ranges for x and y in (2), the only possible pair of numbers that sums to 7 is x = 3 and y = 4. If you choose a smaller value for x, y would have to be bigger, and (2) precludes that possibility. The same is true if you try a smaller value for y. Thus, there's only one possible pair of numbers for x and y, and the product is greater than 7. Choice (C) is correct.
296. A new children's game contains a fair, 26-sided die with each side inscribed with a different letter of the English alphabet. The game also contains 12 cards numbered from 1 to 12. If a card is selected at random and the die is rolled, what is the probability that a G is rolled and a card with a number greater than 9 is selected?

A. 1/40

B. 1/26

C. 1/312

D. 6/79

E. 1/104

Solution:

The total number of possible outcomes is (26 * 12) or 312.

There is only 1 way a G can be rolled. There are 3 ways (10, 11, and 12) to select a number greater than 9. The total number of outcomes that result in a G and a number greater than 9 is (1 * 3) or 3.

Thus, the probability of rolling a G and choosing a number greater than 9 is 3/312 or 1/104. 

The answer is E.
297. 2^x - 2^x-2 = 3(2^13), what is x? 

a.9 

b.11 

c.13 

d.15 

e.17 

Solution:

2^x - 2^x-2 = 3(2^13) 

we see that our final exponent is 13; therefore, we want to set our lowest exponent to 13. 

x-2 is certainly smaller than x, so if we let x-2=13 we get: 

2^15 - 2^13 = (2^2)(2^13) - 2^13 = 4(2^13) - 2^13 = 3(2^13).. bingo! 

Now, if we were really confident we wouldn't have actually done all that math and would have just solved for: 

x-2=13 

and chosen x=15 as the correct answer.
298. Steve gets on the elevator at the 11th floor of a building and rides up at a rate of 57 floors per min. At the same time Joyce gets on an elevator on the 51st floor of the same building and rides down at a rate of 63 floors per minute. If they continue traveling at these rates, at which floor will their paths cross? 

A. 19 

B. 28 

C. 30 

D. 32 

E. 44 

Solution:

the elevators are travelling towards each other, which means they're travelling in OPPOSITE directions (one up, one down). 

So, the combined rate is 57 + 60 = 120 floors per minute. 

The total distance they need to travel to meet is their separation at time of start, 40 floors. 

time = distance/rate = 40/120 = 1/3 of a minute. 

Now we can look at either elevator to see what floor it will be on after 1/3 of a minute. 

If we chose the bottom one, we get: 

d = r*t = 57(1/3) = 19 

11th floor + 19 floors = 30th floor. 

If we chose the top one, we get: 

d = r*t = 63(1/3) = 21 

51st floor - 21 floors = 30th floor. 

* * * 

we also could have solved very quickly with ratios. 

The ratio of rates is 57:63 = 19:21 (which, not coincidentally, adds up to 40, the total number of floors to travel - the GMAT loves to reward people who pay attention!). 

So, the bottom elevator will travel 19 floors in the same time that the top elevator travels 21 floors. 

11 + 19 = 30 

51 - 21 = 30 

so they meet on the 30th floor.
299. Tom reads at an average rate of 30 pages per hour, while Jan reads at an average rate of 40 pages per hour. If Tom starts reading a novel at 4:30, and Jan begins reading an identical copy of the same book at 5:20, at what time will they be reading the same page? 

A. 9:30 

B. 9:00 

C. 8:40 

D. 7:50 

E. 7:00 

Solution:

we have a bit of a twist, since they start at different times. The first thing we need to do is equalize the times, i.e. figure out how many pages Tom has read when Jan starts. 

Jan starts 50 minutes, or 5/6 of an hour, after Tom. So: 

d = r*t 

d = 30(5/6) = 25 pages. 

In order to catch up, Jan must travel a relative distance of 25 pages. Since Tom and Jan are going in the same direction (they're both reading the book from start to finish), to calculate the "catch up" rate we SUBTRACT the individual rates. 

40-30 = 10, which means that every hour Jan catches up by 10 pages. 

t = d/r = 25/10 = 2.5 hours. 

Since Jan started at 5:20, she'll catch up to Tom at: 

5:20 + 2:30 = 7:50.
300. What is the area of the quadrilateral with vertices A, B, C, and D? 

(1) The perimeter of ABCD is equal to 16. 

(2) Quadrilateral ABCD is a rhombus. 

Solution:

Special shapes also belong to general categories. 

Every square is a rhombus, rectangle, parallelogram and quadrilateral. 

Every rectangle is a parallelogram and quadrilateral. 

Every rhombus is a parallelogram and quadrilateral. 

Every parallelogram is a quadrilateral. 

Basically, if a shape fits the definition of a more general shape, it also belongs to that class. Since a parallelogram is simply a quadrilateral with 2 pairs of parallel sides, and since squares, rectangles and rhombii all have 2 pairs of parallel sides, they're all parallelograms. 

The formula for the area of a parallelogram is simply: 

area = base * height 

Combining the statements, we know that we have a parallelogram with sides of 4 (by definition a rhombus has 4 equal sides, so we calculate the length of a side by taking perimiter/4); however, we have no clue how "slanted" the rhombus is, so there's no way to calculate the height. For example, the shape could be a square with an area of 16 or could have any area smaller than 16, depending on the angles.

Answer is E
301. Is x² - y > 1/y² where y is non-zero? 

(1) x < y 

(2) x² < y² 

Solution:

Let's start by simplifying the original by multiplying both sides by y² (we can safely do so because we know that y² is positive): 

Is x²y² - y^3 > 1?

(1) x < y 

If x and y are big positive numbers, y^3 will dominate x²y² and the left side will be negative; if x and y are big negative numbers, x²y² and (-y^3) will both be positive and the left side will be a big positive number: insufficient. 

(2) x² < y² 

Tells us that |x| < |y|, but nothing about the signs of x and y. If we pick really big values with different signs we can generate both "yes" and "no" answers. 

Together: combining doesn't help us at all, since we have the same generalizations from both: choose E.
302. Find the number of pairs of positive integers (x, y) such that x^6 = y^2 + 127. 

(A) 0 

(B) 1 

(C) 2 

(D) 3 

(E) 4

Solution:

x^6 -y^2 =127 

Assume z=x^3 

z^2 - y^2 =127 

(z+y)(z-y) =127 

since 127 is a prime number the only possible combination is 1, 127. 

since y and x are positive, z+y =127 and z-y =1 solving which we get x=4, y=63

Answer is B
303. During a trip, Francine traveled x percent of the total distance at an average speed of 40 miles per hour and the rest of the distance at an average speed of 60 miles per hour. In terms of x, what was Francine’s average speed for the entire trip? 

A. (1800 - x) /2 

B. (x + 60) /2 

C. (300 - x ) / 5 

D. 600 / (115 - x ) 

E. 12,000 / ( x + 200) 

Solution:

IF X = 0% we should have only 60 miles/hr as average 

IF X = 100% we should have 40 miles/hr as average 

E. 12,000 / ( x + 200) 

12000/200 = 60 

12000/300 = 40

Hence E.
304. Is the measure of one of the interior angles of quadrilateral ABCD equal to 60 degrees? 

(1) Two of the interior angles of ABCD are right angles. 

(2) The degree measure of angle ABC is twice the degree measure of angle BCD. 

Solution:

(1) by itself tells us that the two remaining angles sum to 180, but we have no idea if they're 120/60 or some other combination, so it's insufficient. 

(2) just tells us that one angle is twice another. We might have a 60 degree angle, but again we might not, so it's insufficient. 

Combined, it's very tempting to say that the angles have to be 90/90/120/60. However, the angles also could be 90/90/45/135, since 90 is twice as much as 45, so statement (2) is still satisfied. Therefore, we may or may not have a 60 degree angle: choose (E).
305. Pumps A, B, and C operate at their respective constant rates. Pumps A and B, operating simultaneously, can fill a certain tank in 6/5 hours; pumps A and C, operating simultaneously, can fill the tank in 3/2 hours; and pumps B and C, operating simultaneously, can fill the tank in 2 hours. How many hours does it take pumps A, B, and C, operating simultaneously, to fill the tank ? 

A) 1/3 

B) 1/2 

C) 2/3 

D) 5/6 

E) 1

Solution:

Rate and time are always inversely related: 

AB's rate is 6/5, so in 1 hour, AB will do 5/6 of the job. 

AC's rate is 3/2, so in 1 hour, AC will do 2/3 of the job. 

BC's rate is 2, so in 1 hour, BC will do 1/2 of the job. 

Let the number of units in the total job be a number that is a multiple of 6, 3, and 2; let's say there are 18 units in the total job. 

Then, in one hour: 

AB will complete 5/6*18 = 15 units; 

AC will complete 2/3*18 = 12 units; 

BC will complete 1/2*18 = 9 units. 

Summing up: 

2 As, 2 Bs, and 2Cs complete 36 units. 

So, in one hour, 2 of each of the pumps will complete two jobs. Therefore, it will take 1 of each of the pumps 1 hour to complete the job.
306. A certain list of 100 data has and average of 6 and a standard deviation of d where d is positive. which of the following paris of data , when added to the list , must result in a list of 102 data with standard deviation less than d 

A. -6 and 0 

B. 0 and 0 

C. 0 and 6 

D. 0 and 12 

E. 6 and 6 

Solution:

Standard deviation measures the standard "spreading out" of data from the center or mean. 

So this set's standard deviation is zero: {5, 5, 5, 5,} 

and this set will have a relatively small standard deviation: {4, 4, 5, 6, 6} 

while this set's standard deviation will be larger: {1, 1, 5, 9, 9} 

This question tells us that the average is 6, and that the standard deviation is d. We need to add in two numbers that will decrease the standard deviation: in order to do this, we need to make the center or mean larger than it was before. We need more 6's. 

Choose E.
307. How many different ways can 2 students be seated in a row of 4 desks, so that there is always at least one empty desk between the students? 

A. 2 

B. 3 

C. 4 

D. 6 

E. 12 

Solution:

Let's call the students A and B. We can't have AB in the first two, in the middle two or in the final two slots. That's three restricted cases. But we also can't have BA in the first two, in the middle two or in the final two slots. So, we need to multiply 3 by 2. In other words, to account for order, you needed to multiply by 2. 

Similarly, total number of cases is all the ways you can put A and B into any of the two slots: 4C2, but again you have to account for order, so: 4C2 *2. 

Therefore, 

Total = permitted + restricted 

4C2*2 = permitted + 3*2 

Permitted = 6.
308. A company has two types of machines, type R and type S. Operating at a constant rate, a machine of type R does a certain job in 36 hours and a machine of type S does the same job in 18 hours. If the company used the same number of each type of machine to do the job in 2 hours, how many machines of type R were used ? 

A) 3 

B) 4 

C) 6 

D) 9 

E) 12

Solution:

The combined time it takes two workers to do a job is the product of the individual times of the workers divided by the sum of the individual times: 

Tab = Ta * Tb/(Ta + Tb) 

Tab = 36*18/(36 + 18) = 36*18/54 = (6*6*9*2)/(6*9) = 6*2 = 12 hours. 

So, if there was one R and one S, it would take them 12 hours to complete the job. We are told, however, that it took them only 2 hours to do the job (and that the number of them is equal). So, they actually did the job 12/2 = 6 times as fast as they would have had there been one machine of each type. So, there must be 6 machines of each type.
309. Each student in a certain sociology class is either an undergraduate student or a graduate student. What percentage of the students in the class are graduate students? 

(1) The average score on the final exam for undergraduate students was 20 points lower than the average for all students in the class. 

(2) The average score on the final exam for graduate students was 40 points higher than the average for all students in the class. 

Solution:

(1) is clearly insufficient by itself because there is no info about graduate students; (2) is insufficient by itself because there is no info about undergraduate students. 

(1) + (2) 

Okay, so the concept of weighted average. Let the average for all students be x. Let's call the undergradate students UG; let's call the graduate students G. UG is 20 points below X while G is 40 points above. And, of course, 20 is half of 40. 

Then: 

UG...X......G 

Because UG is twice as close to the "center" as G, there must be twice as many UGs as Gs. (Or, because G is twice as far away from the center than UG, there must be half as many Gs as UGs). So the ratio of UG to G is 2:1. This is a part-to-part ratio. 2 + 1 = 3 is the whole. So 2/3 (or approx 67%) of all students are UGs.

Choose C. 

And, of course, if you know the tactic well, and you are really confident, you can pick C without even setting up the UG...X......G diagram. 

_______________________ 

This concept shows up quite a bit on the GMAT, and can be applied to other topics that also involve weighted average. For example, average speed of a round trip is a weighted average, and time is the weight. Let's say that from point A to point B there are 100 miles. Let's say a car travels from A to B at 100 mph and then returns from B to A at 50 mph. Going from A to B would therefore take the car 1 hour while returning from B to A will take 2 hours. So, the car is travelling at 100 mph for 1 hour and at 50 mph for 2 hours. So, the car's average speed will be the number that is twice as close to 50 than it is to 100, in other words a 2:1 ratio. From 50 to 100, there are 50 units. Dividing 50 into thirds is approximately 17. Therefore, the car's average speed is approx 50 + 17 = 67mph: 

50------|-----|-----100 

50......67....83....100
310. If p is the product of the integers from 1 to 30, inclusive, what is the greatest integer k for which 3^k is a factor of p? 

A) 10 

B) 12 

C) 14 

D) 16 

E) 18

Solution:

So, the question is asking for the greatest number of 3s in p. 

The easiest way to do it is to write out the multiples of 3: 

3, 6, 9, 12, 15, 18, 21, 24, 27, 30...that's 10 

Because 9 is 3^2, as multiples of 9, each of 9 and 18 have one extra 3. And 27 is 3^3, so there are two extra 3s there. That's a total of 14 3s. Choice C.
311. Babette was asked to calculate the arithmetic mean of ten positive integers each of which had two digits. By mistake, she interchanged the two digits, say p and q, in one of these ten integers. As a result, her answer for the arithmetic mean was 1.8 more than what it should have been. Then q - p equals 
(A) 1 
(B) 2 
(C) 3 
(D) 4 
(E) 5
Solution:

Average = sum of terms / # of terms 
In this question, we can apply the formula to the difference between the average we got and the average we were supposed to get: 
1.8 = extra sum of terms/10 
18 = extra sum of terms 
So, the difference between pq and and qp is 18. 

At this point, I'd just experiment to find two numbers that fit; based on the choices, we know that the numbers can be at most 5 digits apart. 
35 and 53 are 18 apart.. there we go! 5-3=2, so choose B. 

There are actually a lot of different numbers we could have chosen (e.g. 24/42, 79/97...), but of course they always have the same difference. 
If we wanted to do the last step with logic, that works too; since the units digit of the difference is 8, the units digit of the "reverse difference" will be 10-8 = 2. 
In other words, to get a difference that ends in 8, our units digits have to be x and x-8 (going in cycles of units digits). Our units digits could have been: 
9/1, 8/0, 7/9, 6/8, 5/7, 4/6, 3/5, 2/4, 1/3 
When we reverse the order, we always get a difference that ends in 2.
312. What is the value of 0.5(x^2) - 1.4x - 0.7 for x = 1.4 ?  

(A) -0.28  

(B) -0.54  

(C) -0.72  

(D) -1.42  

(E) -1.68  
Solution:

Even though the question doesn't explicitly ask you to approximate, it's a good idea to do so. First, plug in the value of x: 
0.5(1.4)^2 – 1.4(1.4) – 0.7 

Note that twice, you'll multiply 1.4 by itself. That should ring a bell: 1.4 is approximately the square root of 2, so 1.4 multiplied by itself is approximately 2. That simplifies things quite a bit: 
0.5(2) – 2 – 0.7 
= 1 – 2 – 0.7 
= -1.7 

We did approximate a bit, but only slightly, and only one choice is very close to -1.7. That's (E), which is correct.
313. Hui challenged Feng to a marathon race (42 kilometers). Hui was so confident that he even gave Feng a 30-minute head start. Feng runs the race at a rate of 6 kilometers per hour. Hui runs the race at a rate of 7 kilometers per hour. If Hui and Feng start from the same point and follow the same path, how long will Hui run before he overtakes Feng?

A. 2.5 hours

B. 3 hours

C. 4.25 hours

D. 3.75 hours

E. 5 hours
Solution:

Hui is gaining on Feng at a rate of 1 kmh (7 kmh - 6 kmh). In 30 minutes, Feng was able to run 3 kilometers. We need to determine how long it will take for Hui to overcome Feng's 30-minute (3 km) advantage.

distance = rate * time
3 km = 1 kmh * time
time = 3 km / 1 kmh
time = 3 hours
Hui will overtake Feng in 3 hours.
The answer is B.
314. Does the line k (not shown) intersect quadrant 2? 
1. the slope of the line is -1/6 
2. the y intercept of k is -6
Solution:

First thing to note: quadrant II is the top left quadrant. 
So, the question is, does the line pass through the top left section of the co-ordinate system? 
Let's start with the easier statement: 

(2) the y-int is -6 
This tells us that the line passes through (0,-6). We could draw a horizontal line through that point which never touches quadrant 2. We can also draw a diagonal line that does go through quadrant 2. Since the answer is "maybe", (2) is insufficient. 

(1) The slope of the line is -(1/6) 
You could use trial and error to see that a line with this slope will, eventually, go through sector 2. 
Alternatively, you could know this rule: 
If a line has a positive slope, it definitely goes through sectors 1 and 3. 
If a line has a negative slope, it definitely goes through sectors 2 and 4. 

As an aside: 
If a line is parallel to the x or y axis, it will go through exactly 2 different sectors. 
(Except, of course, for the lines x=0 and y=0, which are the axes.) 

If a line is not parallel to the x or y axis it will: 
go through exactly 2 sectors if it passes through the origin; (or) 
go through exactly 3 sectors if it does not pass through the origin.
Answer is A.

315. The Full House Casino is running a new promotion. Each person visiting the casino has the opportunity to play the Trip Aces game. In Trip Aces, a player is randomly dealt three cards, without replacement, from a deck of 8 cards. If a player receives 3 aces, they will receive a free trip to one of 10 vacation destinations. If the deck of 8 cards contains 3 aces, what is the probability that a player will win a trip?

A. 1/336

B. 1/120

C. 1/56

D. 1/720

E. 1/1440
Solution:

There is only one result that results in a win: receiving three aces.
Since the order of arrangement does not matter, the number of possible ways to receive 3 cards is a combination problem. 
The number of combinations of n objects taken r at a time is
C(n,r) = n!/(r!(n-r)!)

C(8,3) = 8!/(3!(8-3)!)
C(8,3) = 8!/(3!(5!))
C(8,3) = 40320/(6(120))
C(8,3) = 40320/720
C(8,3) = 56
The number of possible outcomes is 56.
Thus, the probability of being dealt 3 aces is 1/56.
The answer is C.
316. If x^2 - y^2 = 27, what is the value of (x + y)^2 ?  

(1) y = 3  

(2) x - y = 3  
Solution:

First, recognize that x^2 - y^2 = (x + y)(x - y). That makes the expression a little more similar to what we're looking for -- both this and (x + y)^2 contain a (x + y) term. 
Statement (1) is insufficient. If y = 3, then x^2 - 9 = 27, so x^2 = 36. x must be either 6 or -6. If x = 6, the answer is (6 + 3)^2 = 81, but if x = -6, the answer is (-6 + 3)^2 = 9. 

Statement (2) is sufficient. Since (x + y)(x - y) = 27, if (x - y) = 3, then (x + y) = 9. We're looking for (x + y)^2, which is 9^2 = 81. Choice (B) is correct.

317. If x and y are positive integers such that x = 8y + 12, what is the greatest common divisor of x and y? 
(1) x = 12u, where u is an integer. 
(2) y = 12z, where z is an integer.
Solution:

Statement (1) tells us that 12 is a divisor of x. What does it tell us about y? 
12u = 8y + 12 
(multiple of 12) = 8y + (multiple of 12) 
8y must be a multiple of 12. 
Therefore, y must be a multiple of 3 and 3 is a divisor of y. 3 might be the greatest common divisor of x and y. But y might have other divisors too (e.g., 6 or 12). Insufficient. 

Statement (2) tells us that 12 is a divisor of y. 
What does it tell us about x? 
x = 8(12z) + 12 
x = (multiple of 12) + (multiple of 12) 
x must be a multiple of 12. 
12 is a divisor of x. 
So 12 is a common divisor of x and y. But is it the greatest common divisor? 

RULE: If one number is b units away from another number, and b is a factor of both numbers, the greatest common factor of the two numbers is b. (If you want to really understand this, then think about why. Otherwise, just remember the rule.) 

x (one number) is 12 units away from 8y (another number). 12 is a factor of x and 8y. Therefore, 12 is the GCF of x and 8y. The GCF of x and y can’t be bigger than the GCF of x and 8y. Thus, we can be assured that 12 is the GCF of x and y. Statement (2) alone is SUFFICIENT.
Answer is B.

318. Company Z only sells chairs and tables. what percent of its revenue in 2008 did company derive from its sales of tables? 
1. In 2008, the average price of tables sold by company Z was 10% higher than the average price of chairs sold by Company Z? 
2. In 2008, Company Z sold 20% fewer tables than chairs.
Solution:

A good general equation to know for test day: 
Revenue from sales of products x, y, z, ... = Price(x)*Quantity(x) + Price(y)*Quantity(y) + Price(z)*Quantity(z) + ... 

For this question, we're asked what % of revenue came from the sale of 1 of only 2 products. So basically, we want to know the ratio of revenue (tables):revenue (chairs). 

Plugging into our revenue equation, we want: 
P(c)Q(c)/P(t)Q(t) 
It should be very clear that neither 1 nor 2 is sufficient alone, since each only relates to one of our missing variables (i.e. price or quantity). So, let's eliminate A, B and D and jump right to combination. 

From (1), we know that P(c)/P(t) = 1/1.1 
From (2), we know that Q(c)/Q(t) = 1/.8 
Combined, we know that the ratio is (1*1)/(1.1*.8).. sufficient, choose C.
319. 40 percent of the employees at a certain company are male. 70 percent of the employees at the company are currently on vacation. Of the employees on vacation, 40 percent are on a beach vacation, 40 percent are on a ski vacation, and 20 percent are on a golf vacation. Of the employees on a beach vacation, 25 percent are male. What percent of the company's female employees are currently on a beach vacation?

A. 28 percent

B. 25 percent

C. 21 percent

D. 7 percent

E. 35 percent
Solution:

If 40 percent of the employees are male, then 60 percent of the employees are female.

If 70 percent of the employees are on vacation, and 40 percent of these employees are on a beach vacation, then 40 percent of 70 percent of the employees (.4 * .7) are on a beach vacation. Thus, 28 percent of the employees are on a beach vacation.

If 28 percent of the employees are on a beach vacation, and 25 percent of these employees are male, then 75 percent of 28 percent of the employees (.75 * .28) are female employees on a beach vacation. Thus, 21 percent of the company's employees are female employees on a beach vacation.

If 21 percent of the employees are female employees on a beach vacation, and 60 percent of the employees are female, then 21 percent divided by 60 percent (.21/.60) or 35 percent of the female employees at the company are on a beach vacation.
The answer is E.
320. Bob just filled his car’s gas tank with 20 gallons of gasohol, a mixture consisting of 5% ethanol and 95% gasoline. If his car runs best on a mixture consisting of 10% ethanol and 90% gasoline, how many gallons of ethanol must he add into the gas tank for his car to achieve optimum performance?

a) 9/10

b) 1

c) 10/9

d) 20/19

e) 2
Solution:

The question is asking for how many gallons of ethanol must be added to form a mixture of 10% ethanol and 90% gasoline

Let x = # gallons ethanol added

Translate the information provided into equation form.
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Since we know the new mixture will consist of 10% ethanol, the new volume of ethanol divided by the new total volume should equal 10%.
1 + x / 20 + x = 0.1

10x + 10 = 20 + x

X = 10 / 9


Answer is C.

321. Set T is an infinite sequence of positive integers. A "superset" is a sequence in which there is a finite number of multiples of three. Is T a superset? 
(1) The first six integers in T are multiples of three. 
(2) An infinite number of integers in T are multiples of four.
Solution:

The only info we get from the question stem is that Set T is an infinite supersequence; we don't know whether it is arithmetic or geometric sequence (or something else). We are asked whether there are a finite number of multiples of 3. 

(1) The first six integers in T are multiples of three. 
The first six are integers are multiples of 3, so from (1), we know there are some multiples of 3 in the set. But we don't know whether or not multiples of 3 continuously recur in Set T. Insufficient. 

(2) An infinite number of integers in T are multiples of four. 
This statement tells us that there are an infinite number of multiples of four. Some multiples of four are multiples of three; namely, every third multiple of 4 is also a multiple of 3 (ie, 4, 8, 12, 16, 20, 24...). However, knowing that Set T contains an infinite number of multiples of 4 does not tell us EVERY multiple of 4 is in the set. (We can't just assume that the multiples of 4 are consecutive). Thus, we don't know whether every third (positive) multiple of 4 is included in the set. Insufficient. 

(1) + (2) 
Combined, you still don't know whether every third multiple of 4 is included in the set. 
The statements are insufficient even when combined. Choose E.
322. If xyz < 0 and yz > 0, which of the following must be positive?

(A) xy

(B) xz

(C) (x^2)yz

(D) x(y^2)z

(E) xy(z^2)

Solution:

Given that yz is positive, if xyz (x times yz) is negative, x must be negative. y and z, however, are not as clear. Either both are positive or both are negative.

Neither (A) nor (B) is correct because while x is negative, y and z could be either positive or negative. If y or z is positive, the product is negative.

(C) must be positive. x^2 is always positive and yz is positive, so the product of the two, (x^2)yz, is positive as well.

(D) need not be positive. x is negative and y^2 must be positive regardless of the sign of y. If z is negative, the result is positive, but if z is positive, the result is negative. The same logic applies to (E), only y and z are reverse. (C) is the correct choice.
323. Each employee of company Z is an employee of Division X or Division Y. If each division has some part-time employees, is the ratio of the number of full-time employees to the number of part time employees greater for Division X than for Company Z?

(1) The ratio of the number of full-time employees to the number of part time employees is less for Division Y than for Company Z. 

(2)More than half of the full-time employees of Company Z are employees of Division X and more than half of the part-time employees of company Z are employees of Division Y. 

Solution:

Here's a fact that you should know:
if a data set can be split into two groups, both of which have at least the ratio a:b for some 2 characteristics, then the entire data set has at least the ratio a:b for those 2 characteristics. 
In other words, if the ratio of FT to PT employees is at least, say, 3:1 in both divisions, then the overall ratio of FT to PT employees must also be 3:1. 

Here's a corollary: 

if a data set can be split into two groups, and one of the groups has a ratio HIGHER than the overall ratio for some 2 characteristics, then the other group has a ratio LOWER than the overall ratio for those 2 characteristics - and vice versa. 
This follows logically from the above statement, because it violates the first result (and common sense) if both divisions' ratios are somehow higher (or both lower) than the overall ratio. 

-- 

Statement (1) 

This statement must be true, because if div. y has a lower ratio, then div. x must have a higher ratio to balance things out (see the corollary above). 

so, sufficient. 

-- 

Statement (2) 

because FT and PT are mutually exclusive, this statement implies that div. x has more FT employees, but fewer PT employees, than does div. y. 

Therefore, the ratios are (higher / lower) for div. x and (lower / higher) for div. y, so the overall ratio must be higher for div. x. 

Sufficient 

Answer = d
324. Jeana invited 3 friends, Brian, Bob, and Leslie, to a party at her house. She purchased 3 bottles of wine for the party. It takes Bob 6 hours, Brian 3 hours, and Leslie 4 hours to drink a bottle of wine. If Jeana does not drink wine, how long will it take for the friends to drink the 3 bottles of wine?

A. 3 hours

B. 4 hours

C. 3 hours 20 minutes

D. 4 hours 45 minutes

E. 2 hours 45 minutes

Solution:

Bob can drink 1/6 of a bottle in an hour. Leslie can drink 1/4 of a bottle in an hour. Brian can drink 1/3 of a bottle in an hour. Thus, together they drink (1/6 + 1/3 + 1/4) or 9/12 of a bottle each hour. If it takes t hours to drink a bottle, they drink 1/t of the bottle each hour. Thus, we can set up the equation:

9/12 = 1/t

9t = 12

t = 12/9

Thus, it takes them 3(12/9) or 4 hours to finish 3 bottles.

The answer is B.
325. A certain company's customer service department has five employees. The hourly wage for each employee ranges from $5 an hour to $20 an hour. Which of the following could be the average (arithmetic mean) hourly wage for the customer service employees?

1) $7.50 an hour

2) $9 an hour

3) $16.75 an hour

A. 1 only

B. 2 only

C. 3 only

D. 1 and 2 only

E. 2 and 3 only

Solution:

Using the equation for the arithmetic mean, we can determine the least possible average and the greatest possible average:

Minimum average = (20 + 5 + 5 + 5 + 5)/5

Minimum average = 40/5

Minimum average = 8

Maximum average = (5 + 20 + 20 + 20 + 20)/5

Maximum average = 85/5

Maximum average = 17

The possible average hourly wage ranges from $8 an hour to $17 an hour.

The answer is E.
326. If the probability of rain on any given day in City X is 50 percent, what is the probability that it rains on exactly 3 days in a 5 day period? 
A. 8/125 
B. 2/25 
C. 5/16 
D. 8/25 
E. 3/4

Solution: 

Here's a couple of other approaches. 

For any question that involves a 50/50 probability between 2 events (rain/no rain, head/tail, etc), you can use the formula nCk/2^n where "n" is the number of times the event is being exercised and "k" represents desirable outcomes. "nCK" represents the number of ways the desirable event can occur while "2^n" is the total number of possibilities (so this is just the basic probability formula). The "2" comes from the fact that it is a binary event: rain/no rain. (So, if it were a die toss, we would use 6^n in the denominator.) 
Here, we want rain on exactly 3 of the 5 days. So, n equals 5. We have: 5C3/2^5 = 5/16 

You can also use Pascal's triangle on these problems: 

.............................1 (n = 0) 
..........................1.....1 (n = 1) 
......................1......2........1 (n = 2) 
..................1......3.......3.........1 (n = 3) 
..............1......4.......6........4..........1 (n = 4) 
..........1.......5.....10.....10.........5..........1 (n = 5) 

The triangle has many symmetrical properties that make it easy to remember. For example, each digit in a row (except for 1) is the sum of the digits directly above to the left and directly above to the right. Most GMAT questions will involve 3 or 5 tosses (or in this case, days). (So, you could just memorize the n =3 and n = 5 rows). Because there are 5 days, we go to the sixth row where n = 5. We want to know how it will rain on exactly three days. "10" is the third digit in the n = 5 row (whether you start counting from the left or the right). The sum of the digits in that row is 32. Therefore, the probability is 10/32 = 5/16.
A very similar way of looking at the logic of the formula is this. 
Probability = # desired outcomes/# of total possible outcomes 
# desired outcomes = all the ways to get 3 days of rain out of 5 = 5C3 = 10 
# of total possible outcomes = 2^5 
Therefore, probability = 5C3/2^5.
327. If two of the four expressions: x+y, x+5y, x-y, 5x-y are chosen at random, what is the probability that their product will be in the form of x^2 -(by)^2, where b is an integer?
Solution:

There are 4C2 or 6 ways to pull out a product pair from those four expressions. Among these product pairs, only (x+y)*(x-y) will produce a difference of squares. 

To see this, reason as follows. We want y^2 to be subtracted from x^2, so in one of our multipliers we want y to be subtracted; in the other one, we want to be adding the terms (we need pos*neg to make neg). Focussing on (x + y) first, we see that we can have either (x + y) * (x - y) or (x + y) * (5x - y). (x + y) * (x - y) will certainly produce a difference of squares (that's one out of 6 so far). However, you can see that (x + y) * (5x - y) will have an "xy" term (that is, if you were to expand, the "xy" terms will not cancel out). 

Now, looking at x + 5y, we can have (x + 5y) * (x - y) or (x + 5y) * (5x - y). In both of these, we will have intermediate "xy" terms. 
Thus, there is only 1 product pair (out of 6) that will give us a difference of squares.
328. In a certain senior class, 72% of the male students and 80% of female students have applied to college. What fraction of the students in the senior class are male? 
(1) There are 840 students in the senior class 
(2) 75% of the students in the senior class have applied to college.
Solution:

this is yet another weighted average problem. 
From the stem, 72% of the males, and 80% of the females applied to college. The second statement tells us that, overall, 75% of them applied to college. 

Question. What if, overall, 76% applied to college? Because 76 is 4 units away from 72, and also 4 units away from 80, wouldn't it then be clear that half are males and half are females? 

In the question, we have: 
72...75.....80 
(M)...........(F) 

Because the overall average is only 3 units away from 72 (the males), but 5 units away from 80 (the females), there are clearly more males. In fact, the males to female proportion is exactly 5:3. Therefore, the male to total ratio is 5:8, and the second statement is sufficient by itself. (Because the overall average is closer to the male average, there must be more males "weighting" the average). 

You can take this is a general takeaway. Let's call the grand average MEAN. If X is x units away from MEAN, and Y is y units away from MEAN, then the proportion X/Y is just y/x. 
(The first statement is clearly insufficient as it yields no information about those who have applied to college). 
And because this is DS, you don't even need to compute the 5:8 ratio; instead, you just need to realize that you COULD compute the appropriate ratio. 
Choose B.
329. A certain company is awarding annual bonuses to its employees. Of the employees at the company, 70% received bonuses of at least $10,000, 40% received bonuses of at least $50,000, and 20% received bonuses of at least $100,000. If 60 employees received bonuses of less than $10,000, how many employees received bonuses of at least $50,000 but less than $100,000?

A. 80

B. 50

C. 48

D. 45

E. 40
Solution:

Since 70% of the employees received bonuses of at least $10,000, 30% of the employees received bonuses of less than $10,000. We know that 60 employees received bonuses of less than $10,000. If E is the number of employees, we can set up the following equation:
.30E = 60
E = 200

40% of the employees received bonuses of at least $50,000. Thus, (40% * 200) or 80 employees received bonuses of at least $50,000. 
20% of the employees received bonuses of at least $100,000. Thus, (20% * 200) or 40 employees received bonuses of at least $50,000. 
If 80 employees received at least $50,000, and 40 employees received at least $100,000, then (80 - 40) or 40 employees received bonuses of at least $50,000 but less than $100,000.
The answer is E.
330. In State X, the sales tax on electronics is equal to 10 percent of the amount of the purchase price above $100. In State Y, the sales tax on electronics is equal to 8 percent of the entire purchase price. For what purchase price would the sales tax in both states be equal?  

(A) $180  

(B) $200  

(C) $400  

(D) $500  

(E) $600  
Solution:

Call the purchase price p. In State X, tax is equal to 0.1(p - 100). That's ten percent (0.1) of $100 less than the purchase price. In State Y, tax is 0.08p. Since we're looking for the price at which the sales tax will be equal, we can use the same variable for the purchase price in both states. 
Since we want the sales tax to be equal, we can set these two expressions equal to each other: 
0.1(p - 100) = 0.08p 
0.1p - 10 = 0.08p 
0.02p = 10 
2p = 1000 
p = 500, choice (D).

331. How many positive integers less than 5,000 are evenly divisible by neither 15 nor 21?

A. 4,514

B. 4,475

C. 4,521

D. 4,428

E. 4,349
Solution:

We first determine the number of integers less than 5,000 that are evenly divisible by 15. This can be found by dividing 4,999 by 15:
= 4,999/15
= 333 integers

Now we will determine the number of integers evenly divisible by 21:
= 4,999/21
= 238 integers

Some numbers will be evenly divisible by BOTH 15 and 21. The least common multiple of 15 and 21 is 105. This means that every number that is evenly divisible by 105 will be divisible by BOTH 15 and 21. Now we will determine the number of integers evenly divisible by 105:
= 4,999/105
= 47 integers

Thus, the number of integers less that 5,000 that are evenly divisible by 15 or 21 is (333 + 238 - 47) or 524.
If 524 integers are evenly divisible by 15 or 21, then (4,999 - 524) or 4,475 integers are evenly divisible by neither 15 nor 21.
The answer is B.
332. A scientist pours 20 liters of a 16% alcohol solution into 60 liters of a 20% alcohol solution. How many liters of the resulting solution must she add to 10 liters of a 30% alcohol solution to create a solution that is 24% alcohol?

A. 23 liters

B. 13 liters

C. 15 liters

D. 12 liters

E. 20 liters

Solution:

We first determine the percent of alcohol in the resulting 80-liter solution. The 20-liter, 16% alcohol solution contains (16% * 20 liters) or 3.2 liters of alcohol. The 20%, 60-liter solution contains (20% * 60) or 12 liters of alcohol. The resulting 80-liter solution contains (12 + 3.2) or 15.2 liters of alcohol. Thus, the 8-liter solution is (15.2/80) or 19% alcohol.

We now must determine how many liters of the 19% alcohol solution must be added to the 10-liter, 30% alcohol solution to create a solution that is 24% alcohol. The sum of the alcohol content of both solutions divided by the total number of liters of solution must equal 24%. This problem is modeled by the equation below:

((19%)x + (30%)10)/(x + 10) = 24%

.19x + 3 = .24x + 2.4

.05x = .6

x = 12

Thus, 12 liters of the 19% alcohol solution must be added to the 30% alcohol solution to create a solution that is 24% alcohol.

The answer is D.
333. If a + b = 20, is a + b > c?

1) a > c and b < c

2) 4a + b = 68

Solution:

Statement 1 alone does not provide sufficient information to determine whether or not a + b (20) > c. For instance, a could be 40 and b could be -20. In this example, c could be 19 or 21. Thus, we can't answer the question with statement 1 alone. 

Statement 2 allows us to solve for the value of a and b:

a + b = 20

4a + b = 68

Solving the first equation for b,

b = 20 - a

Plugging the value for b into the second equation,

4a + 20 - a = 68

3a = 48

a = 16

Solving the first equation for b,

16 + b = 20

b = 4

However, statement 2 alone does not provide any information about c. Therefore, we cannot determine whether or not a + b > c. 

Looking at statement 1 and 2 TOGETHER:

Statement 2 allowed us to solve for a and b.

Statement 1 told us that a > c and b < c

Combing the two statements,

16 > c and 4 < c

If c is between 4 and 16, then we know for sure that a + b (20) is greater than c.

Therefore, statements 1 and 2 together are sufficient but neither statement alone is sufficient.

The answer is C.
334. Northern Energy recently reported 4th quarter earnings. The analyst consensus estimate for fourth quarter earnings per share was a 20% increase over last year's fourth quarter earnings per share. If the company actually reported earnings per share that were 30% lower than analyst estimates, by what percent did this year's fourth quarter earnings per share decrease over last year's fourth quarter earnings per share?

A. 12%

B. 10%

C. 15%

D. 16%

E. 18%
Solution:

If E is last year's fourth quarter earnings per share, then the analyst consensus estimate for this year's fourth quarter earnings per share is 1.2E. Since actual earnings were 30% lower than analyst estimates, we need to decrease this number by 30%:
= .7(1.2E)
= .84E

If the company reported earnings per share that were 84% of last year's fourth quarter earnings per share, then there was a 16% (100% - 84%) decrease in the current year's fourth quarter EPS. 
The answer is D.
335. Mark is playing poker at a casino. Mark starts playing with 140 chips, 20% of which are $100 chips and 80% of which are $20 chips. For his first bet, Mark places chips, 10% of which are $100 chips, in the center of the table. If 70% of Mark's remaining chips are $20 chips, how much money did Mark bet?
A. $1,960
B. $1,740
C. $1,540
D. $3,080
E. $2,640

Solution:
If 20% of Mark's chips are $100 chips, then Mark has (140 * .2) or 28 $100 chips. If 80% of Mark's chips are $20 chips, then Mark has (140 * .8) or 112 $20 chips.

If x is the number of chips bet:
The number of $20 chips bet is .8x. 
The number of chips remaining is 140 - x. 
The number of $20 chips remaining is 112 - .8x. 

Since 70% of the remaining chips are $20 chips, then we can set up the following equation:
(112 - .9x)/(140 - x) = .70
112 - .9x = 98 - .7x
14 = .2x
x = 70
Mark bet 70 chips on his first bet. Since 10% of the bet was $100 chips, Mark bet (7 * $100) or $700 in $100 chips. Since 90% of the bet was $20 chips, Mark bet (63 * $20) or $1,260 in $20 chips. Thus, Mark's total bet was ($1,260 + $700) or $1,960.
The answer is A.
336. During an experiment, some water was removed from each of the 6 water tanks. If the standard deviation of the volumes of water in the tanks at the beginning of the experiment was 10 gallons, what was the standard deviation of the volumes of water in the tanks at the end of the experiment? 
1) For each tank, 30% of the volume of water that was in the tank at the beginning of the experiment was removed during the experiment. 
2) The average (arithmetic mean) volume of water in the tanks at the end of the experiment was 63 gallons.
Solution:

Qualitatively, std. dev. is a measure of the spread of the data. 

“Standard deviation of the sample doesn't change if we add or subtract the same constant value to the sample values." -- That is only true if all of the samples have the same quantity to begin with (std. dev. = 0)! 

The more accurate statement would have been "The standard deviation of the sample changes by a known factor if we add or subtract the same percentage to each of the sample values." If the samples each decrease by 30%, the mean decreases by 30%, and the (X - mean) decreases by 30% for each term. You don't really have to complete the calculation to see that the resulting std. dev. will be smaller than the original 10 by some factor (I believe the result would be 7). Answer is A.
---

The standard deviation will not change if:
1) You add or subtract a constant to each term -- CORRECT

2) Increase or decrease each term in a set of terms by the same percentage – INCORRECT

If you do this, then the standard deviation will change by the same percentage.

i.e., if you cut every number in half (a 50% reduction), then the standard deviation will also become half of what it was.
You can see this perhaps most easily on a number line. If you cut all the numbers in half, then all the gaps between the numbers become half their previous size.
Standard deviation is essentially a measure of how far away things are from the average. Therefore, if you shrink all those gaps by 50%, then the SD will also shrink by 50%.
Same goes for shrinking or expanding by any other percentage factor.

337. For a certain examination, a score of 58 was 2 standard deviations below the mean, and a score of 98 was 3 standard deviations above the mean. What was the mean score for the examination? 
A) 74 
B) 76 
C) 78 
D) 80 
E) 82
Solution:
Approach #1
We can set up two equations with two unknowns to solve this problem. 
Let M = the mean 
Let SD = 1 standard deviation 

M + 3SD = 98 
M - 2SD = 58 

if we subtract we get: 
5SD = 40 
SD = 8 
and subbing back in: 
M - 2(8) = 58 
M = 58 + 16 
M = 74 

Approach #2
We also could have used logic rather than equations: 
The spread between 58 and 98 is a total of 5 standard deviations (one is 2 below, one is 3 above), so those 5 SDs = 40, and 1 SD = 40/5 = 8. 
If 58 is 2 SDs below the mean, then 58 + 2(8) = 74 is the mean.

