1.

There are 2 possible outcomes on each flip: heads or tails. Since the coin is flipped three times, there are 2 × 2 × 2 = 8 total possibilities: HHH, HHT, HTH, HTT, TTT, TTH, THT, THH.

Of these 8 possibilities, how many involve exactly two heads? We can simply count these up: HHT, HTH, THH. We see that there are 3 outcomes that involve exactly two heads. Thus, the correct answer is 3/8.

Alternatively, we can draw an anagram table to calculate the number of outcomes that involve exactly 2 heads.

	A
	B
	C

	H
	H
	T


The top row of the anagram table represents the 3 coin flips: A, B, and C. The bottom row of the anagram table represents one possible way to achieve the desired outcome of exactly two heads. The top row of the anagram yields 3!, which must be divided by 2! since the bottom row of the anagram table contains 2 repetitions of the letter H.  There are 3!/2! = 3 different outcomes that contain exactly 2 heads.

The probability of the coin landing on heads exactly twice is (# of two-head results) ÷ (total # of outcomes) = 3/8. The correct answer is B.

2.

Let us say that there are n questions on the exam. Let us also say that p1 is the probability that Patty will get the first problem right, and p2 is the probability that Patty will get the second problem right, and so on until pn , which is the probability of getting the last problem right. Then the probability that Patty will get all the questions right is just p1 × p2 × … × pn. We are being asked whether p1 × p2 × … × pn is greater than 50%.
(1) INSUFFICIENT: This tells us that for each question, Patty has a 90% probability of answering correctly. However, without knowing the number of questions, we cannot determine the probability that Patty will get all the questions correct.
(2) INSUFFICIENT: This gives us some information about the number of questions on the exam but no information about the probability that Patty will answer any one question correctly. 

(1) AND (2) INSUFFICIENT: Taken together, the statements still do not provide a definitive "yes" or "no" answer to the question. For example, if there are only 2 questions on the exam, Patty's probability of answering all the questions correctly is equal to .90 × .90 = .81 = 81%. On the other hand if there are 7 questions on the exam, Patty's probability of answering all the questions correctly is equal to .90 × .90 × .90 × .90 × .90 × .90 × .90 ≈ 48%. We cannot determine whether Patty's chance of getting a perfect score on the exam is greater than 50%.

The correct answer is E

3.

.

Bottom of Form

In order to solve this problem, we have to consider two different scenarios.  In the first scenario, a woman is picked from room A and a woman is picked from room B. In the second scenario, a man is picked from room A and a woman is picked from room B. 

The probability that a woman is picked from room A is 10/13.  If that woman is then added to room B, this means that there are 4 women and 5 men in room B (Originally there were 3 women and 5 men).  So, the probability that a woman is picked from room B is 4/9.  

Because we are calculating the probability of picking a woman from room A AND then from room B, we need to multiply these two probabilities:

10/13 x 4/9 = 40/117

The probability that a man is picked from room A is 3/13.  If that man is then added to room B, this means that there are 3 women and 6 men in room B.  So, the probability that a woman is picked from room B is 3/9.

Again, we multiply thse two probabilities:

3/13 x 3/9 = 9/117

To find the total probability that a woman will be picked from room B, we need to take both scenarios into account.  In other words, we need to consider the probability of picking a woman and a woman OR a man and a woman.  In probabilities, OR means addition.  If we add the two probabilities, we get:

40/117 + 9/117 = 49/117 
The correct answer is B. 

4.

The period from July 4 to July 8, inclusive, contains 8 – 4 + 1 = 5 days, so we can rephrase the question as “What is the probability of having exactly 3 rainy days out of 5?” 
Since there are 2 possible outcomes for each day (R = rain or S = shine) and 5 days total, there are 2 x 2 x 2 x 2 x 2 = 32 possible scenarios for the 5 day period (RRRSS, RSRSS, SSRRR, etc…) To find the probability of having exactly three rainy days out of five, we must find the total number of scenarios containing exactly 3 R’s and 2 S’s, that is the number of possible RRRSS anagrams: 
= 5! / 2!3! = (5 x 4)/2 x 1 = 10 
The probability then of having exactly 3 rainy days out of five is 10/32 or 5/16. 
Note that we were able to calculate the probability this way because the probability that any given scenario would occur was the same. This stemmed from the fact that the probability of rain = shine = 50%. Another way to solve this question would be to find the probability that one of the favorable scenarios would occur and to multiply that by the number of favorable scenarios. In this case, the probability that RRRSS (1st three days rain, last two shine) would occur is (1/2)(1/2)(1/2)(1/2)(1/2) = 1/32. There are 10 such scenarios (different anagrams of RRRSS) so the overall probability of exactly 3 rainy days out of 5 is again 10/32. This latter method works even when the likelihood of rain does not equal the likelihood of shine. 
The correct answer is C. 

5.

There are four possible ways to pick exactly one defective car when picking four cars: DFFF, FDFF, FFDF, FFFD (D = defective, F = functional). 
To find the total probability we must find the probability of each one of these scenarios and add them together (we add because the total probability is the first scenario OR the second OR…). 
The probability of the first scenario is the probability of picking a defective car first (3/20) AND then a functional car (17/19) AND then another functional car (16/18) AND then another functional car (15/17). 
The probability of this first scenario is the product of these four probabilities: 
3/20 x 17/19 x 16/18 x 15/17 = 2/19 
The probability of each of the other three scenarios would also be 2/19 since the chance of getting the D first is the same as getting it second, third or fourth.
The total probability of getting exactly one defective car out of four = 2/19 + 2/19 + 2/19 + 2/19 = 8/19.

6.

The simplest way to solve the problem is to recognize that the total number of gems in the bag must be a multiple of 3, since we have 2/3 diamonds and 1/3 rubies. If we had a total number that was not divisible by 3, we would not be able to divide the stones into thirds. Given this fact, we can test some multiples of 3 to see whether any fit the description in the question. 
The smallest number of gems we could have is 6: 4 diamonds and 2 rubies (since we need at least 2 rubies). Is the probability of selecting two of these diamonds equal to 5/12? 
4/6 × 3/5 = 12/30 = 2/5. Since this does not equal 5/12, this cannot be the total number of gems. 
The next multiple of 3 is 9, which yields 6 diamonds and 3 rubies: 
6/9 × 5/8 = 30/72 = 5/12. Since this matches the probability in the question, we know we have 6 diamonds and 3 rubies. Now we can figure out the probability of selecting two rubies: 
3/9 × 2/8 = 6/72 = 1/12
The correct answer is C. 

7.

For probability, we always want to find the number of ways the requested event could happen and divide it by the total number of ways that any event could happen.

For this complicated problem, it is easiest to use combinatorics to find our two values. First, we find the total number of outcomes for the triathlon. There are 9 competitors; three will win medals and six will not. We can use the Combinatorics Grid, a counting method that allows us to determine the number of combinations without writing out every possible combination.

	A
	B
	C
	D
	E
	F
	G
	H
	I

	Y
	Y
	Y
	N
	N
	N
	N
	N
	N


Out of our 9 total places, the first three, A, B, and C, win medals, so we label these with a "Y." The final six places (D, E, F, G, H, and I) do not win medals, so we label these with an "N." We translate this into math: 9! / 3!6! = 84. So our total possible number of combinations is 84. (Remember that ! means factorial; for example, 6! = 6 × 5 × 4 × 3 × 2 × 1.)

Note that although the problem seemed to make a point of differentiating the first, second, and third places, our question asks only whether the brothers will medal, not which place they will win. This is why we don't need to worry about labeling first, second, and third place distinctly.

Now, we need to determine the number of instances when at least two brothers win a medal. Practically speaking, this means we want to add the number of instances two brothers win to the number of instances three brothers win.

Let's start with all three brothers winning medals, where B represents a brother.

	A
	B
	C
	D
	E
	F
	G
	H
	I

	B
	B
	B
	N
	N
	N
	N
	N
	N


Since all the brothers win medals, we can ignore the part of the counting grid that includes those who don't win medals. We have 3! / 3! = 1. That is, there is only one instance when all three brothers win medals.

Next, let's calculate the instances when exactly two brothers win medals.

	A
	B
	C
	D
	E
	F
	G
	H
	I

	B
	B
	Y
	B'
	N
	N
	N
	N
	N


Since brothers both win and don't win medals in this scenario, we need to consider both sides of the grid (i.e. the ABC side and the DEFGHI side). First, for the three who win medals, we have 3! / 2! = 3. For the six who don't win medals, we have 6! / 5! = 6. We multiply these two numbers to get our total number: 3 × 6 = 18.
Another way to consider the instances of at least two brothers medaling would be to think of simple combinations with restrictions. 
If you are choosing 3 people out of 9 to be winners, how many different ways are there to chose a specific set of 3 from the 9 (i.e. all the brothers)? Just one. Therefore, there is only one scenario of all three brothers medaling.
If you are choosing 3 people out of 9 to be winners, if 2 specific people of the 9 have to be a member of the winning group, how many possible groups are there? It is best to think of this as a problem of choosing 1 out of 7 (2 must be chosen). Choosing 1 out of 7 can be represented as 7! / 1!6! = 7. However, if 1 of the remaining 7 can not be a member of this group (in this case the 3rd brother) there are actually only 6 such scenarios. Since there are 3 different sets of exactly two brothers (B1B2, B1B3, B2B3), we would have to multiply this 6 by 3 to get 18 scenarios of only two brothers medaling. 
The brothers win at least two medals in 18 + 1 = 19 circumstances. Our total number of circumstances is 84, so our probability is 19 / 84.
The correct answer is B.

8.

If set S is the set of all prime integers between 0 and 20 then:

S = {2, 3, 5, 7, 11, 13, 17, 19}

Let’s start by finding the probability that the product of the three numbers chosenis a number less than 31. To keep the product less than 31, the three numbers must be 2, 3 and 5. So, what is the probability that the three numbers chosen will be some combination of 2, 3, and 5? 

Here’s the list all possible combinations of 2, 3, and 5:

case A: 2, 3, 5

case B: 2, 5, 3

case C: 3, 2, 5

case D: 3, 5, 2

case E: 5, 2, 3

case F: 5, 3, 2

This makes it easy to see that when 2 is chosen first, there are two possible combinations. The same is true when 3 and 5 are chosen first. The probability of drawing a 2, AND a 3, AND a 5 in case A is calculated as follows (remember, when calculating probabilities, AND means multiply):

case A: (1/8) x (1/7) x (1/6) = 1/336

The same holds for the rest of the cases. 

case B: (1/8) x (1/7) x (1/6) = 1/336

case C: (1/8) x (1/7) x (1/6) = 1/336

case D: (1/8) x (1/7) x (1/6) = 1/336

case E: (1/8) x (1/7) x (1/6) = 1/336

case F: (1/8) x (1/7) x (1/6) = 1/336

So, a 2, 3, and 5 could be chosen according to case A, OR case B, OR, case C, etc. The total probability of getting a 2, 3, and 5, in any order, can be calculated as follows (remember, when calculating probabilities, OR means add):

(1/336) + (1/336) + (1/336) + (1/336) + (1/336) + (1/336) = 6/336

Now, let’s calculate the probability that the sum of the three numbers is odd. In order to get an odd sum in this case, 2 must NOT be one of the numbers chosen. Using the rules of odds and evens, we can see that having a 2 would give the following scenario:

even + odd + odd = even

So, what is the probability that the three numbers chosen are all odd? We would need an odd AND another odd, AND another odd:

(7/8) x (6/7) x (5/6) = 210/336

The positive difference between the two probabilities is:

(210/336) – (6/336) = (204/336) = 17/28

The correct answer is C. 
9.

To find the probability of forming a code with two adjacent I’s, we must find the total number of such codes and divide by the total number of possible 10-letter codes. 

The total number of possible 10-letter codes is equal to the total number of anagrams that can be formed using the letters ABCDEFGHII, that is 10!/2! (we divide by 2! to account for repetition of the I's).

To find the total number of 10 letter codes with two adjacent I’s, we can consider the two I’s as ONE LETTER. The reason for this is that for any given code with adjacent I’s, wherever one I is positioned, the other one must be positioned immediately next to it. For all intents and purposes, we can think of the 10 letter codes as having 9 letters (I-I is one). There are 9! ways to position 9 letters. 

Probability = (# of adjacent I codes) / (# of total possible codes)

= 9! ÷ (10! / 2! ) = ( 9!2! / 10! ) = (9!2! / 10(9!) ) = 1/5
The correct answer is C.

10.

If we factor the right side of the equation, we can come up with a more meaningful relationship between p and q: p2 – 13p + 40 = q so (p – 8)(p – 5) = q. We know that p is an integer between 1 and 10, inclusive, so there are ten possible values for p. We see from the factored equation that the sign of q will depend on the value of p. One way to solve this problem would be to check each possible value of p to see whether it yields a positive or negative q. 
However, we can also use some logic here. For q to be negative, the expressions (p – 8) and (p – 5) must have opposite signs. Which integers on the number line will yield opposite signs for the expressions (p – 8) and (p – 5)? Those integers in the range 5 < p < 8 (notice 5 and 8 are not included because they would both yield a value of zero and zero is a nonnegative integer). That means that there are only two integer values for p, 6 and 7, that would yield a negative q. With a total of 10 possible p values, only 2 yield a negative q, so the probability is 2/10 or 1/5.
The correct answer is B.

11.

The simplest way to approach a complex probability problem is not always the direct way. In order to solve this problem directly, we would have to calculate the probabilities of all the different ways we could get two opposite-handed, same-colored gloves in three picks. A considerably less taxing approach is to calculate the probability of NOT getting two such gloves and subtracting that number from 1 (remember that the probability of an event occurring plus the probability of it NOT occurring must equal 1).
Let's start with an assumption that the first glove we pick is blue. The hand of the first glove is not important; it could be either right or left. So our first pick is any blue. Since there are 3 pairs of blue gloves and 10 gloves total, the probability of selecting a blue glove first is 6/10.
Let's say our second pick is the same hand in blue. Since there are now 2 blue gloves of the same hand out of the 9 remaining gloves, the probability of selecting such a glove is 2/9.
Our third pick could either be the same hand in blue again or any green. Since there is now 1 blue glove of the same hand and 4 green gloves among the 8 remaining gloves, the probability of such a pick is (1 + 4)/8 or 5/8. 
The total probability for this scenario is the product of these three individual probabilities: 6/10 x 2/9 x 5/8 = 60/720.
We can summarize this in a chart:

	Pick
	Color/Hand
	Probability

	1st
	blue/any
	6/10

	2nd
	blue/same
	2/9

	3rd
	blue/same
or any green
	5/8

	total
	
	6/10 x 2/9 x 5/8 = 60/720


We can apply the same principles to our second scenario, in which we choose blue first, then any green, then either the same-handed green or the same-handed blue:

	Pick
	Color/Hand
	Probability

	1st
	blue/any
	6/10

	2nd
	green/any
	4/9

	3rd
	green/same 
or blue/same
	(2+1)/8

	total
	
	6/10 x 4/9 x 3/8 = 72/720


But it is also possible to pick green first. We could pick any green, then the same-handed green, then any blue:

	Pick
	Color/Hand
	Probability

	1st
	green/any
	4/10

	2nd
	green/same
	1/9

	3rd
	blue/any
	6/8

	total
	
	4/10 x 1/9 x 6/8 = 24/720


Or we could pick any green, then any blue, then the same-handed green or same-handed blue:

	Pick
	Color/Hand
	Probability

	1st
	green/any
	4/10

	2nd
	blue/any
	6/9

	3rd
	green/same
or blue/same
	(1 + 2)/8

	total
	
	4/10 x 6/9 x 3/8 = 72/720



The overall probability of NOT getting two gloves of the same color and same hand is the SUM of the probabilities of these four scenarios: 60/720 + 72/720 + 24/720 + 72/720 = 228/720 = 19/60. 

Therefore, the probability of getting two gloves of the same color and same hand is 1 - 19/60 = 41/60.

The correct answer is D.

12.

Every player has an equal chance of leaving at any particular time. Thus, the probability that four particular players leave the field first is equal to the probability that any other four players leave the field first. In other words, the answer to this problem is completely independent of which four players leave first. 

Given the four players that leave first, there are 4! or 24 orders in which these players can leave the field - only one of which is in increasing order of uniform numbers. (For example, assume the players have the numbers 1, 2, 3, and 4. There are 24 ways to arrange these 4 numbers: 1234, 1243, 1324, 1342, 1423, 1432, . . . , etc. Only one of these arrangements is in increasing order.)

Thus, the probability that the first four players leave the field in increasing order of their uniform numbers is 1/24. The correct answer is D.

13.

In order for one number to be the reciprocal of another number, their product must equal 1. Thus, this question can be rephrased as follows:

What is the probability that [image: image1.png]x1 =N

Sislz



 = 1 ?

This can be simplified as follows: 

What is the probability that [image: image2.png]


 = 1 ?

What is the probability that [image: image3.png]


= wz ?

Finally: What is the probability that ux = vywz ?

Statement (1) tells us that vywz is an integer, since it is the product of integers. However, this gives no information about u and x and is therefore not sufficient to answer the question.

Statement (2) tells us that ux is NOT an integer. This is because the median of an even number of consecutive integers is NOT an integer. (For example, the median of 4 consecutive integers - 9, 10, 11, 12 - equals 10.5.) However, this gives us no information about vywz and is therefore not sufficient to answer the question.

Taking both statements together, we know that vywz IS an integer and that ux is NOT an integer. Therefore vywz CANNOT be equal to ux. The probability that the fractions are reciprocals is zero. 

The correct answer is C: Statements (1) and (2) TAKEN TOGETHER are sufficient to answer the question, but NEITHER statement ALONE is sufficient.

14.

Since each die has 6 possible outcomes, there are 6 × 6 = 36 different ways that Bill can roll two dice. Similarly there are 6 × 6 = 36 different ways for Jane to roll the dice. Hence, there are a total of 36 × 36 = 1296 different possible ways the game can be played.

One way to approach this problem (the hard way) is to consider, in turn, the number of ways that Bill can get each possible score, compute the number of ways that Jane can beat him for each score, and then divide by 1296. 

The number of ways to make each score is: 1 way to make a 2 (1 and 1), 2 ways to make a 3 (1 and 2, or 2 and 1), 3 ways to make a 4 (1 and 3, 2 and 2, 3 and 1), 4 ways to make a 5 (use similar reasoning…), 5 ways to make a 6, 6 ways to make a 7, 5 ways to make an 8, 4 ways to make a 9, 3 ways to make a 10, 2 ways to make an 11, and 1 way to make a 12. 

We can see that there is only 1 way for Bill to score a 2 (1 and 1). Since there are 36 total ways to roll two dice, there are 35 ways for Jane to beat Bob's 2. 

Next, there are 2 ways that Bob can score a 3 (1 and 2, 2 and 1). There are only three ways in which Jane would not beat Bob: if she scores a 2 (1 and 1), she would lose to Bob or if she scores a 3 (1 and 2, 2 and 1), she would tie Bob. Since there are 36 total ways to roll the dice, Jane has 33 ways to beat Bob.

Using similar logic, we can quickly create the following table:

	Score
	Ways Bill Can Make It
	Ways Jane Can Beat Bill
	Total Combinations

	2
	1
	35
	1 × 35 = 35

	3
	2
	33
	2 × 33 = 66

	4
	3
	30
	3 × 30 = 90

	5
	4
	26
	4 × 26 = 104

	6
	5
	21
	5 × 21 = 105

	7
	6
	15
	6 × 15 = 90

	8
	5
	10
	5 × 10 = 50

	9
	4
	6
	4 × 6 = 24

	10
	3
	3
	3 × 3 = 9

	11
	2
	1
	2 × 1 = 2

	12
	1
	0
	1 × 0 = 0

	 
	 
	 
	Total = 575

	
	
	
	


Out of the 1296 possible ways the game can be played, 575 of them result in Jane winning the game. Hence, the probability the Jane will win is 575/1296 and the correct answer is C.

There is a much easier way to compute this probability. Observe that this is a “symmetric” game in that neither Bill nor Jane has an advantage over the other. That is, each has an equal change of winning. Hence, we can determine the number of ways each can win by subtracting out the ways they can tie and then dividing the remaining possibilities by 2. 

Note that for each score, the number of ways that Jane will tie Bill is equal to the number of ways that Bill can make that score (i.e., both have an equal number of ways to make a particular score). 

Thus, referring again to the table above, the total number of ways to tie are: 12 + 22 + 32 + 42 +52 +62 + 52 + 42 + 32 + 22 + 12 = 146. Therefore, there are 1296 – 146 = 1150 non-ties. Since this is a symmetric problem, Jane will win 1150/2 or 575 times out of the 1296 possible games. Hence, the probability that she will win is 575/1296.

15.

Let's consider the different scenarios:

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

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

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

Since there are 2 possible outcomes on each flip, and there are 5 flips, the total number of possible outcomes is [image: image4.png]2x2x2x2x2




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

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

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

Alternatively, we can consider each of the five flips as five spots. There are 5 potential spots for Kate's first win. There are 4 potential spots for Kate's second win (because one spot has already been taken by Kate's first win). There are 3 potential spots for Kate's third win. Thus, there are [image: image5.png]5x4x3=60



 ways for Kate's three victories to be ordered. 

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

[image: image6.png]KiKakaDD, KikakzDD, Kzkaki DD, KakiKaDD, KakzKi DD, KaKikzDD




This overcounting by 6 is true for all of Kate's three-victory combinations. Therefore, there are only [image: image7.png]60+-6=10



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

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

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

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

Alternatively, using the same reasoning as above, we can determine that there are [image: image8.png]5x4x3x2=120



 ways for Kate's four victories to be ordered. Then, reduce this by 4! (four factorial) or 24 due to overcounting. Thus, there are [image: image9.png]120 - 24




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

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

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

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

Since there are 32 possible outcomes, the correct answer is [image: image10.png]


, answer choice D. 

16.

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

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

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

	 
	Schools closed
	Schools not closed
	TOTAL

	Snow 
	 
	 
	 

	No snow
	 
	 
	10

	TOTAL
	 
	20
	100



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

	 
	Schools closed
	Schools not closed
	TOTAL

	Snow 
	 
	 
	90

	No snow
	 
	 
	10

	TOTAL
	80
	20
	100


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

	 
	Schools closed
	Schools not closed
	TOTAL

	Snow 
	80
	10
	90

	No snow
	0
	10
	10

	TOTAL
	80
	20
	100



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

17.

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

	Destination 1
	Destination 2

	ABC
	 

	AB
	C

	AC
	B

	BC
	A

	 
	ABC

	C
	AB

	B
	AC

	A
	BC


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

Alternatively, consider that each traveler can end up at any one of n destinations. Thus, for each traveler there are n possibilities. Therefore, for y travelers, there are[image: image11.png]n¥



possible outcomes. 

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

Thus, the probability = [image: image12.png]winning outcomes.
Total outcomes




.

The answer is D.

18.

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

CASE ONE: Engine 1 fails, Engine 2 fails, Engine 3 works = [image: image13.png]




CASE TWO: Engine 1 fails, Engine 2 works, Engine 3 fails = [image: image14.png]




CASE THREE: Engine 1 works, Engine 2 fails, Engine 3 fails = [image: image15.png]




CASE FOUR: Engine 1 fails, Engine 2 fails, Engine 3 fails = [image: image16.png]




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

[image: image17.png]





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

19.

If Roger pitches, let [image: image18.png]


 be the probability of a home run, [image: image19.png]


 be the probability of a single, and [image: image20.png]


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

If Greg pitches, let [image: image21.png]


 be the probability of a home run, [image: image22.png]


 be the probability of a single, and [image: image23.png]


 be the probability of a strikeout.

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

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

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

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

[image: image24.png]R =Kg + SgKg + SpSrKr




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

[image: image25.png]G =Kg +SgKg + SgSeKo




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

Statement (1) gives us the following:

[image: image26.png]28g and Kg = 4Kg



 (Note: We also know that [image: image27.png]


, [image: image28.png]


, [image: image29.png]


, and [image: image30.png]


 cannot be equal to 0).

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

[image: image31.png]R =Kg + SgKg + SpSrKr




[image: image32.png]G =Kg + SoKg + SaSaKo = 4Kg +(2Sg J(4KR) + (2SR }(2Sg J(4KRg !

Kg +8SgKg +16SpSrKr




Since all of the unknowns are positive values, we can see from these equations that G will always be greater than R. This means that Greg is more likely than Roger to record a strikeout before allowing a point (which, in turn, means that Rorger is more likely than Greg to allow a point before recording a strikeout.) Therefore statement (1) is sufficient to solve the problem. 

Statement (2) gives us the following:

[image: image33.png]


 and [image: image34.png]


 (Note: We also know that that [image: image35.png]


, [image: image36.png]


, [image: image37.png]


, and [image: image38.png]


 cannot be equal to 0).

Note that the probabilities G and R are expressed in terms of that [image: image39.png]


, [image: image40.png]


, [image: image41.png]


, and [image: image42.png]


. Whereas statement (1) tells us that and [image: image43.png]


 and [image: image44.png]Ko > Kg



 (and therefore that G > R, solving the problem), statement (2) lacks any information about the size of [image: image45.png]


 relative to [image: image46.png]


. (Information about the size of [image: image47.png]


 relative to [image: image48.png]


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

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

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

20.

Since each of the 4 children can be either a boy or a girl, there are [image: image49.png]24242x2=2




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

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

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

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

21.

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

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

	Odds of hitting 2 and missing 1
 [image: image50.png]pxpx(1-p)




	# of ways to hit 2 and miss 1
3 (HHM, HMH, MHH)
	Total 
Probability
[image: image51.png]




	Odds of hitting all 3
 [image: image52.png]PXpxp




	# of ways to hit all 3
1 (HHH)
	[image: image53.png]




	Mike's probability of 
hitting at least 2 out of 3 free throws = 
	[image: image54.png]





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

[image: image55.png]Is 30—+ p° > p?



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

This can be simplified as follows:

[image: image56.png]370-p)+ 0" > p
-3+ p s p
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3p-2¢ 51
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(we can divide by p since p >0)

(divide by -2, lipping the inequality)




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

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

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

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

22.

Although this may be counter-intuitive at first, the probability that any card in the deck will be a heart before any cards are seen is 13/52 or 1/4.

One way to understand this is to solve the problem analytically for any card by building a probability "tree" and summing the probability of all of its "branches."

For example, let's find the probability that the 2nd card dealt from the deck is a heart. There are two mutually exclusive ways this can happen: (1) both the first and second cards are hearts or (2) only the second card is a heart.

CASE 1: Using the multiplication rule, the probability that the first card is a heart AND the second card is a heart is equal to the probability of picking a heart on the first card (or 13/52, which is the number of hearts in a full deck divided by the number of cards) times the probability of picking a heart on the second card (or 12/51, which is the number of hearts remaining in the deck divided by the number of cards remaining in the deck).
 
13/52 x 12/51 = 12/204

CASE 2: Similarly, the probability that the first card is a non-heart AND the second card is a heart is equal to the probability that the first card is NOT a heart (or 39/52) times the probability of subsequently picking a heart on the 2nd card (or 13/51).

39/52 x 13/51 = 39/204

Since these two cases are mutually exclusive, we can add them together to get the total probability of getting a heart as the second card: 12/204 + 39/204 = 51/204 = 1/4.

We can do a similar analysis for any card in the deck, and, although the probability tree gets more complicated as the card number gets higher, the total probability that the nth card dealt will be a heart will always end up simplifying to 1/4.

The correct answer is A.

23.

Since the first two digits of the license plate are known and there are 10 possibilities for each of the remaining two digits (each can be any digit from 0 to 9), the total number of combinations for digits on the license plate will equal 10 ×10 = 100. 

Because there are only 3 letters that can be used for government license plates (A, B, or C), there are a total of nine two-letter combinations that could be on the license plate (3 possibilities for first letter × 3 possibilities for the second letter). 

Given that we have 100 possible digit combinations and 9 possible letter combinations, the total number of vehicles to be inspected will equal 100 × 9 = 900. 

Since it takes 10 minutes to inspect one vehicle, the police will have time to inspect 18 vehicles in three hours (3 hours = 180 minutes). Thus, the probability of locating the transmitter within the allotted time is 18/900 = 1/50. The correct answer is D.


24.

Trying to figure this problem out directly is time-consuming and risky. The safest and most efficient way to handle this is to assign a value to x, figure out the probability, and then plug that value into the answer choices until you find one choice that yields the correct probability.

Since x must be greater than 2, let’s assign x a value of 3. This produces a 3-by-3 grid as follows (where each letter represents a bulb:

	ABC
DEF
GHI


In order to determine the probability, we need to first figure out how many different groups of 4 bulbs could be illuminated. Since we have 9 bulbs, we can represent one way that exactly four bulbs could be illuminated as follows (each letter represents a bulb):

	A
	B
	C
	D
	E
	F
	G
	H
	I

	Yes
	Yes
	Yes
	Yes
	No
	No
	No
	No
	No


There are many other ways this could happen. Using the permutation formula, there are 9!/(4!)(5!) = 126 different combinations of exactly four illuminated bulbs.

How many of these 126 groups of 4 form a 2-by-2 square? If you analyze the 3-by-3 grid above you’ll see there are only 4 groups that form a 2-by-2 square (ABDE, BCEF, DEGH, & EFHI). 

Thus the correct probability is 4/126 or 2/63. If we plug in 3 for x in the answer choices, only choice (B) reduces to the same answer.

The correct answer is B.

For those interested in the direct solution:

The total number of possible combinations of 4 light bulbs chosen from an x-by-x grid can be expressed as follows:

[image: image57.png]



This expression can be simplified as follows:
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The above expression represents the total # of possible combinations of 4 light bulbs, which is the denominator of our probability fraction.

The numerator of our probability fraction can be represented by the total # of 2-by-2 grids available in any x-by-x grid. Testing this out with several different values for x should enable you to see that there are [image: image59.png](x-1



 possible 2-by-2 grids available in any x-by-x grid.

Thus putting the numerator over the denominator yields the following probability:
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25.
In order to determine the probability that the World Series will last fewer than 7 games, we can first determine the probability that the World Series WILL last exactly 7 games and then subtract this value from 1.

In order for the World Series to last exactly 7 games, the first 6 games of the series must results in 3 wins and 3 losses for each team.

Let's analyze one way this could happen:

	Game 1
	Game 2
	Game 3
	Game 4
	Game 5
	Game 6

	T1 Wins 
	T1 Wins
	T1 Wins
	T1 Loses
	T1 Loses
	T1 Loses


There are many other ways this could happen. Using the permutation formula, there are 6!/(3!)(3!) = 20 ways for the two teams to split the first 6 games (3 wins for each).

There are then 2 possible outcomes to break the tie in Game 7. Thus, there are a total of 20 × 2 = 40 ways for the World Series to last the full 7 games.

The probability that any one of these 40 ways occurs can be calculated from the fact that the probability of a team winning a game equals the probability of a team losing a game = 1/2.

Given that 7 distinct events must happen in any 7 game series, and that each of these events has a probability of 1/2, the probability that any one particular 7 game series occurs is[image: image61.png]


.

Since there are 40 possible different 7 game series, the probability that the World Series will last exactly 7 games is:
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Thus the probability that the World Series will last fewer than 7 games is 100% - 31.25% = 68.75%.

The correct answer is D.

26.

Let's consider the different scenarios: 

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

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

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

Since there are 2 possible outcomes on each flip, and there are 5 flips, the total number of possible outcomes is 2 x 2 x 2 x 2 x 2 = 32. Thus, the five flips of the coin yield 32 different outcomes. 

To determine the probability that Harriet will end up with $11, we need to determine how many of these 32 outcomes include a combination of exactly three winning flips for Harriet and exactly two winning flips for Tran. 
This is equivalent to figuring out the possible rearrangements of THREE H’s and TWO T’s in a FIVE letter word. 
We can create a systematic list of combinations that include three wins for Harriet and two wins for Tran: THHHT, THHTH, THTHH, TTHHH, HTHHT, HTHTH, HTTHH, HHTHT, HHTTH, HHHTT = 10 ways. 

Alternatively, we can count the combinations by applying the anagram method: 

	A
	B
	C
	D
	E

	H
	H
	H
	T
	T


We take the factorial of the top and divide by the factorial of each repeated letter on the bottom. Since there are two repeated letters, we get 5! / (3! * 2!) = 10 combinations. 

Thus the probability that Harriet ends up with exactly $11 after 5 flips is 10/32. 

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

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

Again, we can create a systematic list of combinations that include four wins for Harriet and one win for Tran: HHHHT, HHHTH, HHTHH, HTHHH, THHHH = 5 ways. 

Alternatively, using the same reasoning as above, we can write 

	A
	B
	C
	D
	E

	H
	H
	H
	H
	T


The formula yields 5! / 4! = 5 combinations. 

Thus the probability that Harriet ends up with exactly $13 after 5 flips is 5/32. 

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

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

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

Since there are 32 possible outcomes, the correct answer is 15/32. 

Alternatively, we can observe that the two possible ways to “succeed” according to the terms of the problem are connected by a logical OR: Harriet can end up with $11 OR $13. When we have two avenues to success that are connected by a logical OR, we add the probabilities: 
10/32 + 5/32 = 15/32. 

The correct answer is D. 

27.

For an overlapping set problem we can use a double-set matrix to organize our information and solve. The values here are percents, and no actual number of students is given or requested. Therefore, we can assign a value of 100 to the total number of students at College X. From the given information in the question we have:  

	 
	 Blue Eyes
	Not Blue Eyes
	Total

	Brown Hair
	 
	 
	40

	Not Brown Hair
	 
	 
	60

	Total
	70
	30
	100


The question asks for the difference between maximum value and the minimum value of the central square, that is, the percent of students who have neither brown hair nor blue eyes. The maximum value is 30, as shown below:   

	 
	 Blue Eyes
	Not Blue Eyes
	Total

	Brown Hair
	40
	0
	40

	Not Brown Hair
	30
	30
	60

	Total
	70
	30
	100


Therefore the maximum probability of picking such a person is 0.3.

 

Likewise, the minimum value of the central square is zero, as shown below:  

	 
	 Blue Eyes
	Not Blue Eyes
	Total

	Brown Hair
	10
	30
	40

	Not Brown Hair
	60
	0
	60

	Total
	70
	30
	100


Therefore the minimum probability of picking such a person is 0, and the difference between the maximum and the minimum probability is 0.3.

28.

Begin by counting the number of relationships that exist among the 7 individuals whom we will call A, B, C, D, E, F, and G.

First consider the relationships of individual A: AB, AC, AD, AE, AF, AG = 6 total. Then consider the relationships of individual B without counting the relationship AB that was already counted before: BC, BD, BE, BF, BG = 5 total. Continuing this pattern, we can see that C will add an additional 4 relationships, D will add an additional 3 relationships, E will add an additional 2 relationships, and F will add 1 additional relationship. Thus, there are a total of 6 + 5 + 4 + 3 + 2 + 1 = 21 total relationships between the 7 individuals. 

	Alternatively, this can be computed formulaically as choosing a group of 2 from 7: 
	7!
[image: image63.png]



2! 5!
	 = 21 




We are told that 4 people have exactly 1 friend. This would account for 2 "friendship" relationships (e.g. AB and CD). We are also told that 3 people have exactly 2 friends. This would account for another 3 "friendship" relationships (e.g. EF, EG, and FG). Thus, there are 5 total "friendship" relationships in the group.

The probability that any 2 individuals in the group are friends is 5/21. The probability that any 2 individuals in the group are NOT friends = 1 – 5/21 = 16/21. The correct answer is E.

29.

The chance of getting AT LEAST one pair of cards with the same value out of 4 dealt cards should be computed using the 1-x technique. That is, you should figure out the probability of getting NO PAIRS in those 4 cards (an easier probability to compute), and then subtract that probability from 1.

First card: The probability of getting NO pairs so far is 1 (since only one card has been dealt).

Second card: There is 1 card left in the deck with the same value as the first card. Thus, there are 10 cards that will NOT form a pair with the first card. We have 11 cards left in the deck.

Probability of NO pairs so far = 10/11.

Third card: Since we have gotten no pairs so far, we have two cards dealt with different values. There are 2 cards in the deck with the same values as those two cards. Thus, there are 8 cards that will not form a pair with either of those two cards. We have 10 cards left in the deck.

Probability of turning over a third card that does NOT form a pair in any way, GIVEN that we have NO pairs so far = 8/10.

Cumulative probability of avoiding a pair BOTH on the second card AND on the third card = product of the two probabilities above = (10/11) (8/10) = 8/11.

Fourth card: Now we have three cards dealt with different values.  There are 3 cards in the deck with the same values; thus, there are 6 cards in the deck that will not form a pair with any of the three dealt cards. We have 9 cards left in the deck.

Probability of turning over a fourth card that does NOT form a pair in any way, GIVEN that we have NO pairs so far = 6/9.

Cumulative probability of avoiding a pair on the second card AND on the third card AND on the fourth card = cumulative product = (10/11) (8/10) (6/9) = 16/33.

Thus, the probability of getting AT LEAST ONE pair in the four cards is 1 - 16/33 = 17/33.

The correct answer is C.

30.

12 people will be selected from a pool of 15 people: 10 men (2/3 of 15) and 5 women (1/3 of 15). The question asks for the probability that the jury will comprise at least 2/3 men, or at least 8 men (2/3 of 12 jurors = 8 men). 

The easiest way to calculate this probability is to use the “1-x shortcut.” The only way the jury will have fewer than 8 men is if a jury of 7 men and 5 women (the maximum number of women available) is selected. There cannot be fewer than 7 men on the jury, since the jury must have 12 members and only 5 women are available to serve on the jury. 

The total number of juries that could be randomly selected from this jury pool is:

	15!
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12!3! 
	=
	(15)(14)(13)
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(3)(2)
	= 455





The number of ways we could select 7 men from a pool of 10 men is: 

	10!
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7!3! 
	=
	(10)(9)(8)
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(3)(2)
	= 120





The number of ways we could select 5 women from a pool of 5 women is: 

5!/5! = 1 

This makes practical sense, in addition to mathematical sense. All of the women would have to be on the jury, and there is only one way that can happen. 

Putting these selections together, the number of ways a jury of 7 men and 5 women could be selected is: 120 × 1 = 120 

The probability that the jury will be comprised of fewer than 8 men is thus 120/455 = 24/91. 

Therefore, the probability that the jury will be comprised of at least 8 men is 1 – (24/91) = 67/91.

The correct answer is D. 

31.

First we must find the total number of 5 member teams, with or without John and Peter. We can solve this using an anagram model in which each of the 9 players (A – I) is assigned either a Y (for being chosen) or an N (for not being chosen): 

	Player
	A
	B
	C
	D
	E
	F
	G
	H
	I

	Chosen ?
	Y
	Y
	Y
	Y
	Y
	N
	N
	N
	N


It is the various arrangements of Y’s and N’s above that would yield all of the different combinations, so we can find the number of possible teams here by considering how many anagrams of YYYYYNNNN exist: 

 

	9! 
[image: image68.png]



5! 4!
	 =
	9 × 8 × 7 × 6 × 5 
[image: image69.png]



5 × 4 × 3 × 2 × 1
	 =
	 (3 × 7 × 6) =
	 126


 

(because there are 9! ways to order 9 objects)

(because the 5Y's and 4N's are identical)

 

So there are 126 possible teams of 5. Since the question asks for the probability of choosing a team that includes John and Peter, we need to determine how many of the 126 include John and Peter. If we reserve two of the 5 spots on a team for John and Peter, there will be 3 spots left, which must be filled by 3 of the remaining 7 players (remember that John and Peter were already selected). Therefore the number of teams including John and Peter will be equal to the number of 3-player teams that can be formed from a 7-player pool. We can approach the problem as we did above: 

	Player
	A
	B
	C
	D
	E
	F
	G

	Chosen
	Y
	Y
	Y
	N
	N
	N
	N


The number of possible YYYNNNN anagrams is: 

 

	7! 
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3! 4!
	 =
	7 × 6 × 5  
[image: image71.png]



3 × 2 ×1 
	 =
	 35


 

 

 


Since 35 of the total possible 126 teams include John and Peter, the probability of selecting a team with both John and Peter is 35/126 or 5/18. 

The correct answer is D.

32.

First, we must calculate the total number of possible teams (let’s call this t). Then, we must calculate how many of these possible teams have exactly 2 women (let’s call this w). The probability that a randomly selected team will have exactly 2 women can be expressed as w/t. 

To calculate the number of possible teams, we can use the Anagram Grid method. Since there are 8 employees, 4 of whom will be on the team (represented with a Y) and 4 of whom will not (represented with an N), we can arrange the following anagram grid:

	A
	B
	C
	D
	E
	F
	G
	H

	Y
	Y
	Y
	Y
	N
	N
	N
	N



To make the calculation easier, we can use the following shortcut: t = (8!)/(4!)(4!).  The (8!) in the numerator comes from the fact that there are 8 total employees to choose from. The first (4!) in the denominator comes from the fact that 4 employees will be on the team, and the other (4!) comes from the fact that 4 employees will not be on the team. Simplifying yields:

	t = 
	8!
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4!4!


	    t =    
	8 × 7 × 6 × 5 × 4 × 3 × 2 × 1
[image: image73.png]



(4 × 3 × 2 × 1) × (4 × 3 × 2 × 1)


	  t =   
	8 × 7 × 6 × 5 
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4 × 3 × 2 × 1 





t = 70

So, there are 70 possible teams of 4 employees. 

Next, we can use a similar method to determine w, the number of possible teams with exactly 2 women. We note that in order to have exactly 2 women on the team, there must also be 2 men on the team of 4. If we calculate the number of ways that 2 out of 5 women can be selected, and the number of ways that 2 out of 3 men can be selected, we can then multiply the two to get the total number of teams consisting of 2 men and 2 women. Let’s start with the women:

	A
	B
	C
	D
	E

	Y
	Y
	Y
	N
	N


	5!
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3!2!
	 = 10





So, the number of ways that 2 women can be selected is 10. Now the men:

	A
	B
	C

	Y
	Y
	N


	3!
[image: image76.png]



2!1!
	 = 3





Thus, the number of ways that 2 men can be selected is 3. Now we can multiply to get the total number of 2 women teams: w = (10)(3) = 30. Since there are 30 possible teams with exactly 2 women, and 70 possible teams overall, w/t = 30/70 = 3/7.

The correct answer is D. 

33.

To determine the probability that jelly donuts will be chosen on the first and second selections, we must find the probability of both events and multiply them together. 

The probability of picking a jelly donut on the first pick is 4/12. However, the probability of picking a jelly donut on the second pick is NOT 4/12. If a jelly donut is selected on the first pick, the number of donuts in the box has decreased from 12 to 11, and the number of jelly donuts has decreased from 4 to 3. Thus, the probability of picking a jelly donut on the second pick is 3/11. 

Since overall probability is calculated by multiplying the probabilities of both events, the probability of picking two jelly donuts is 4/12 × 3/11 = 12/132 = 1/11. 

The correct answer is A. 

34.
The probability that Memphis does NOT win the competition is equal to 1 – p, where p is the probability that Memphis DOES win the competition. Statement (1) states that the probability that Memphis (or any of the other cities) does not win the competition is 7/8. This explicitly answers the question so this statement alone is sufficient. Statement (2) gives us 1/8 as the value for p, the probability that Memphis DOES win the competition. We can use this to calculate the probability that Memphis does NOT win the competition: 1 – 1/8 = 7/8. This statement alone is sufficient to answer the question. The correct answer is D

35.

To find the probability that two independent events will occur, one after the other, multiply the probability of the first event by the probability of the second event. 

 

Probability of a non-nickel on first pick = (5 pennies + 4 dimes) / 15 coins = 3/5

 

Probability of a non-nickel on second pick = (8 non-nickel coins) / 14 coins = 4/7

 

Notice that for the second pick both the non-nickel pool and the total coin pool diminished by one coin after a non-nickel was selected on the first pick.

 

Total probability = 3/5 x 4/7 = 12/35. The correct answer is B.

36.

No matter what sign Jim throws, there is one sign Renee could throw that would beat it, one that would tie, and one that would lose. Renee is equally likely to throw any one of the three signs. Therefore, the probability that Jim will win is 1/3. 

For example, Jim could throw a Rock sign. He will win only if Renee throws a Scissors sign. There is a one in three chance that Renee will do so. 

In fact: 
Probability that Renee will win = 1/3 
Probability of a tie = 1/3 
Probability that Jim will win = 1/3 

The correct answer is E.

37.

If we know the number of red balls and the number of green balls in the box, we can determine the probability of selecting one red ball at random. We can also determine this probability if we know the ratio of red balls to green balls in the box, even if we do not know the exact number of either color. 

(1) SUFFICIENT: This statement tells us that the red balls make up two-thirds of all the balls in the box. Thus, two out of every three balls in the box are red. Therefore, the probability of selecting a red ball at random is 2/3.

(2) SUFFICIENT: This statement tells us that the probability of selecting a green ball from the box is 1/3. Thus, the probability of selecting a red ball must be 1 – 1/3 or 2/3, because the probability of selecting red plus the probability of selecting green must equal 1.

The correct answer is D.
38. 41/50

39. 1/221

40. 1/1770

41. 2/9

42. 1/216

43. 3/25

44. $3.6

45. 7/8

46. 9/10

47. 143/152

48. 13/14

49. 13/18

50. 0

51. 1/5

52. 271/1000

53. 7/216

54. 2/25

55. ½

56. 8/25

57. 1/24

58. B

59. A

60. B

61. C

62. D

63. B

64. 4/7

65. A
66.

The probability that A is playing a song he likes is 0.3;

The probability that B is playing a song he likes is 0.7*0.3=0.21;

The probability that C is playing a song he likes is 0.7*0.7*0.3=0.147;

So, the total probability is 0.3+0.21+0.147=0.657

67.

(60/1000)*(1/800)=((60/800)*(1/1000)=3*40000

Please notice that, the question is "will be a sibling pair", so, answer is not: (60/1000)*(60/800)=9/2000

68.

P(white+even)=Pw+Pe-P(w&e)

From 1, we know that P(w&e)

From 2, we know that Pw-Pe=0.2.

But we still don’t know what is Pw+Pe, so answer is E

69.
We need to know whether R/(B+W+R)>W/(B+W+R). B, W, R are positive, so, we just need to know is R>W.

For 1, R/(B+W)> W/(B+R)=>R/(B+W)-W/(B+R) >0 

[ R(B+R)-W(B+W)]/(B+W)(B+R) >0 

(R-W)(R+W+B)/(B+W)(B+R) >0 

As (R+W+B)>0, (B+W)(B+R)>0, so, R-W>0.

Statement 1 is sufficient.

For 2, B-W > R is insufficient to determine R>W.

Answer is A

70.
The probability that none fashion book will be selected is:

4/8*3/7*2/6=1/14

Then the probability asked is 1-1/14=13/14

Answer is E

71.
When x=-10 or 2.5, the function is equal to 0.

So, the probability is 1/6

Answer is B

