MEAN

1. 
2002 total = 60, mean = 15, in 2003, total = 72, mean = 18, from 15 to 18, increase = 20%

2.
A 200% increase over 2,000 products per month would be 6,000 products per month.  (Recall that 100% = 2,000, 200% = 4,000, and "200% over" means 4,000 + 2,000 = 6,000.) In order to average 6,000 products per month over the 4 year period from 2005 through 2008, the company would need to produce 6,000 products per month × 12 months × 4 years = 288,000 total products during that period. We are told that during 2005 the company averaged 2,000 products per month. Thus, it produced 2,000 × 12 = 24,000 products during 2005. This means that from 2006 to 2008, the company will need to produce an additional 264,000 products (288,000 – 24,000). The correct answer is D. 

3.
A
4.
E
5.
C
6.
D
7.
C
8.
C
9.
D
10.
E

11.
This question deals with weighted averages.  A weighted average is used to combine the averages of two or more subgroups and to compute the overall average of a group.  The two subgroups in this question are the men and women.  Each subgroup has an average weight (the women’s is given in the question; the men’s is given in the first statement).  To calculate the overall average weight of the group, we would need the averages of each subgroup along with the ratio of men to women.  The ratio of men to women would determine the weight to give to each subgroup’s average.  However, this question is not asking for the weighted average, but is simply asking for the ratio of women to men (i.e. what percentage of the competitors were women). 

(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.  

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

12.
We can simplify this problem by using variables instead of numbers. x = 54,820, 


x + 2 = 54,822. The average of (54,820)2 and (54,822)2 = 

13.
First, let’s use the average formula to find the current mean of set S: Current mean of set S = (sum of the terms)/(number of terms): (sum of the terms) = (7 + 8 + 10 + 12 + 13) = 50
(number of terms) = 5
50/5 = 10 


Mean of set S after integer n is added = 10 × 1.2 = 12 

Next, we can use the new average to find the sum of the elements in the new set and compute the value of integer n. Just make sure that you remember that after integer n is added to the set, it will contain 6 rather than 5 elements. 
Sum of all elements in the new set = (average) × (number of terms) = 12 × 6 = 72 
Value of integer n = sum of all elements in the new set – sum of all elements in the original set = 72 – 50 = 22 
The correct answer is D. 

14.
Let x = the number of 20 oz. bottles 
48 – x = the number of 40 oz. bottles 
The average volume of the 48 bottles in stock can be calculated as a weighted average: 

	x(20) + (48 – x)(40)
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48
	 =  
	 35





x = 12 

Therefore there are 12 twenty oz. bottles and 48 – 12 = 36 forty oz. bottles in stock. If no twenty oz. bottles are to be sold, we can calculate the number of forty oz. bottles it would take to yield an average volume of 25 oz: 
Let n = number of 40 oz. bottles 

	(12)(20) + (n)(40)
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n + 12 
	 =  
	 25





(12)(20) + 40n = 25n + (12)(25) 
15n = (12)(25) – (12)(20)
 15n = (12)(25 – 20) 
15n = (12)(5) 
15n = 60 
n = 4 
Since it would take 4  forty oz. bottles along with 12 twenty oz. bottles to yield an average volume of 25 oz, 36 – 4 = 32 forty oz. bottles must be sold. The correct answer is D. 

15.
The average number of vacation days taken this year can be calculated by dividing the total number of vacation days by the number of employees. Since we know the total number of employees, we can rephrase the question as: How many total vacation days did the employees of Company X take this year?
(1) INSUFFICIENT:  Since we don't know the specific details of how many vacation days each employee took the year before, we cannot determine the actual numbers that a 50% increase or a 50% decrease represent.  For example, a 50% increase for someone who took 40 vacation days last year is going to affect the overall average more than the same percentage increase for someone who took only 4 days of vacation last year.
(2) SUFFICIENT:  If three employees took 10 more vacation days each, and two employees took 5 fewer vacation days each, then we can calculate how the number of vacation days taken this year differs from the number taken last year:
(10 more days/employee)(3 employees) – (5 fewer days/employee)(2 employees) = 30 days – 10 days = 20 days
20 additional vacation days were taken this year.
In order to determine the total number of vacation days taken this year (i.e., in order to answer the rephrased question), we need to determine the number of vacation days taken last year. The 5 employees took an average of 16 vacation days each last year, so the total number of vacation days taken last year can be determine by taking the product of the two:
(5 employees)(16 days/employee) = 80 days
80 vacation days were taken last year. Hence, the total number of vacation days taken this year was 100 days.
Note: It is not necessary to make the above calculations -- it is simply enough to know that you have enough information in order to do so (i.e., the information given is sufficient)! The correct answer is B. 

16.
The question is asking us for the weighted average of the set of men and the set of women. To find the weighted average of two or more sets, you need to know the average of each set and the ratio of the number of members in each set. Since we are told the average of each set, this question is really asking for the ratio of the number of members in each set. (1) SUFFICIENT: This tells us that there are twice as many men as women. If m represents the number of men and w represents the number of women, this statement tells us that m = 2f. To find the weighted average, we can sum the total weight of all the men and the total weight of all the women, and divide by the total number of people. We have an equation as follows: 

M * 150 + F * 120 / M + F 

Since this statement tells us that m = 2f, we can substitute for m in the average equation and average now = 140. Notice that we don't need the actual number of men and women in each set but just the ratio of the quantities of men to women.

(2) INSUFFICIENT: This tells us that there are a total of 120 people in the room but we have no idea how many men and women. This gives us no indication of how to weight the averages. The correct answer is A.

17. The mean or average of a set of consecutive integers can be found by taking the average of the first and last members of the set. Mean =      (-5) + (-1) / 2 = -3.  The correct answer is B.
18.
The formula for calculating the average (arithmetic mean) home sale price is as follows: 

	Average =  
	sum of home sale prices
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number of homes sold


 


A suitable rephrase of this question is “What was the sum of the homes sale prices, and how many homes were sold?” 

(1) SUFFICIENT: This statement tells us the sum of the home sale prices and the number of homes sold. Thus, the average home price is $51,000,000/100 = $510,000. 

(2) INSUFFICIENT: This statement tells us the average condominium price, but not all of the homes sold in Greenville last July were condominiums. From this statement, we don’t know anything about the other 40% of homes sold in Greenville, so we cannot calculate the average home sale price. Mathematically:

	Average =  
	sum of condominium sale prices + sum of non-condominium sale prices
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number of condominiums sold + number of non-condominiums sold



We have some information about the ratio of number of condominiums to non-condominiums sold, 60%:40%, or 6:4, or 3:2, which could be used to pick working numbers for the total number of homes sold. However, the average still cannot be calculated because we don’t have any information about the non-condominium prices. 

The correct answer is A.

19.
We know that the average of x, y, and z is 11. We can therefore set the up the following equation:

(x + y + z)/3 = 11

Cross-multiplying yields

x + y + z = 33

Since z is two more than x, we can replace z:

x + y + x + 2 = 33
2x + y + 2 = 33
2x + y = 31

Since 2x must be even and 31 is odd, y must also be odd (only odd + even = odd). x and z can be either odd or even. Therefore, only statement II (y is odd) must be true.

The correct answer is B.

20.
It helps to recognize this problem as a consecutive integers question. The median of a set of consective integers is equidistant from the extreme values of the set. For example, in the set {1, 2, 3, 4, 5}, the median is 3, which is 2 away from 1 (the smallest value) and 2 away from 5 (the largest value). Therefore, the median of Set A must be equidistant from the extreme values of that set, which are x and y. So the distance from x to 75 must be the same as the distance from 75 to y. We can express this algebraically: 75 – x = y – 75
150 – x = y
150 = y + x
We are asked to find the value of 3x + 3y. This is equivalent to 3(x + y). Since x + y = 150, we know that 3(x + y) = 3(150) = 450.
Alternatively, the median of a set of consecutive integers is equal to the average of the extreme values of the set. For example, in the set {1, 2, 3, 4, 5}, the median is 3, which is also the average of 1 and 5.  Therefore, the median of set A will be the average of x and y. We can express this algebraically:
(x + y)/2 = 75
x + y = 150
3(x + y) = 3(150)
3x + 3y = 450
The correct answer is D.

21.
Let the total average be t, percentage of director is d. Then,

t*100=(t-5000)(100-d)+(t+15000)d 

d can be solve out. 

Answer is C

22.

This question takes profit analysis down to the level of per unit analysis.  

Let       P = profit

R = revenue

C = cost

q = quantity

s = sale price per unit

m = cost per unit


Generally we can express profit as P = R – C
In this problem we can express profit as P = qs – qm
We are told that the average daily profit for a 7 day week is $5304, so 

(qs – qm) / 7 = 5304    [image: image5.png]


    q(s – m) / 7 = 5304 [image: image6.png]


 q(s – m) = (7)(5304).

To consider possible value for the difference between the sale price and the cost per unit, s – m, let’s look at the prime factorization of (7)(5304): 

(7)(5304) = 7 × 2 × 2 × 2 × 3 × 13 × 17


Since q and (s – m) must be multiplied together to get this number and q is an integer (i.e. # of units), s – m must be a multiple of the prime factors listed above. 

From the answer choices, only 11 cannot be formed using the prime factors above.

The correct answer is D.

Top of Form

23.


Since Statement 2 is less complex than Statement 1, begin with Statement 2 and a BD/ACE grid.

(1) INSUFFICIENT: When the average assets under management (AUM) per customer of each of the 10 branches are added up and the result is divided by 10, the value that is obtained is the simple average of the 10 branches’ average AUM per customer. Multiplying this number by the total number of customers will not give us the total amount of assets under management. The reason is that what is needed here is a weighted average of the average AUM per customer for the 10 banks. Each branch’s average AUM per customer needs to be weighted according to the number of customers at that branch when computing the overall average AUM per customer for the whole bank. 

Let’s look at a simple example to illustrate: 

	
	Apples
	People
	Avg # of Apples per Person

	Room A
	8
	4
	8/4 = 2 apples/person

	Room B
	18
	6
	18/6 = 3 apples/person

	Total
	26
	10
	26/10 = 2.6 apples/person







If we take a simple average of the average number of apples per person from the two rooms, we will come up with (2 + 3) / 2 = 2.5 apples/person. This value has no relationship to the actual total average of the two rooms, which in this case is 2.6 apples.   If we took the simple average (2.5) and multiplied it by the number of people in the room (10) we would NOT come up with the number of apples in the two rooms. The only way to calculate the actual total average (short of knowing the total number of apples and people) is to weight the two averages in the following manner:  4(2) + 6(3) / 10.

SUFFICIENT: The average of $160 million in assets under management per branch spoken about here was NOT calculated as a simple average of the 10 branches’ average AUM per customer as in statement 1. This average was found by adding up the assets in each bank and dividing by 10, the number of branches (“the total assets per branch were added up…”). To regenerate that original total, we simply need to multiply the $160 million by the number of branches, 10. (This is according to the simple average formula: average = sum / number of terms) 

The correct answer is B.

24.
We're asked to determine whether the average number of runs, per player, is greater than 22. We are given one piece of information in the question stem: the ratio of the number of players on the three teams.  

The simple average formula is just A = S/N where A is the average, S is the total number of runs and N is the total number of players.  We have some information about N: the ratio of the number of players.  We have no information about S.

SUFFICIENT. Because we are given the individual averages for the team, we do not need to know the actual number of members on each team.  Instead, we can use the ratio as a proxy for the actual number of players.  (In other words, we don't need the actual number; the ratio is sufficient because it is in the same proportion as the actual numbers.)  If we know both the average number of runs scored and the ratio of the number of players, we can use the data to calculate:

	# RUNS
	RELATIVE # PLAYERS
	R*P

	30
	2
	60

	17
	5
	85

	25
	3
	75


The S, or total number of runs, is 60 + 85 + 75 = 220.  The N, or number of players, is 2 + 5 + 3 = 10.  A = 220/10 = 22.  The collective, or weighted, average is 22, so we can definitively answer the question: No.  (Remember that "no" is a sufficient answer.  Only "maybe" is insufficient.)

INSUFFICIENT. This statement provides us with partial information about S, the sum, but we need to determine whether it is sufficient to answer the question definitively.  "Is at least" means S is greater than or equal to 220.  We know that the minimum number of players, or N, is 10 (since we can't have half a player).  If N is 10 and S is 220, then A is 220/10 = 22 and we can answer the question No: 22 is not greater than 22.  If N is 10 and S is 221, then A is 221/10 = 22.1 and we can answer the question Yes: 22.1 is greater than 22.  We cannot answer the question definitively with this information.

The correct answer is A.

25.

We can rephrase this question by representing it in mathematical terms.  If x number of exams have an average of y, the sum of the exams must be xy (average = sum / number of items).  When an additional exam of score z is added in, the new sum will be xy + z.  

The new average can be expressed as the new sum divided by x + 1, since there is now one more exam in the lot.  New average = (xy + z)/(x + 1).

The question asks us if the new average represents an increase in 50% over the old average, y.   We can rewrite this question as:  Does (xy + z)/(x + 1) = 1.5y ?

If we multiply both sides of the equation by 2(x + 1), both to get rid of the denominator expression (x + 1) and the decimal (1.5), we get: 2xy + 2z = 3y(x + 1)
Further simplified, 2xy + 2z = 3xy +3y      OR     2z = xy + 3y ?

Statement (1) provides us with a ratio of x to y, but gives us no information about z.  It is INSUFFICIENT.  

Statement (2) can be rearranged to provide us with the same information needed in the simplified question, in fact 2z = xy + 3y.  Statement (2) is SUFFICIENT and the correct answer is (B).
We can solve this question with a slightly more sophisticated method, involving an understanding of how averages change.  An average can be thought of as the collective identity of a group.  Take for example a group of 5 members with an average of 5.  The identity of the group is 5.  For all intents and purposes each member of the group can actually be considered 5, even though there is likely variance in the group members.  How does the average “identity” of the group then change when an additional sixth member joins the group?  This change in the average can be looked out WITHOUT thinking of a change to the sum of the group.  For a sixth member to join the group and there to be no change to the average of the group, that sixth member would have to have a value identical to the existing average, in this case 5.   If it has a value of let’s say 17 though, the average changes.  By how much though?

5 of the 17 satisfy the needs of the group, like a poker ante if you will.  The spoils that are left over are 12, which is the difference between the value of the sixth term and the average.  What happens to these spoils?  They get divided up equally among the now six members of the group and the amount that each member receives will be equal to the net change in the overall average.  In this case the extra 12 will increase the average by 12/6 = 2.  

Put mathematically, change in average = (the new term – existing average) / (the new # of terms)

We could have used this formula to rephrase the question above:  (z – y) / (x + 1) = 0.5y
Again if we multiply both sides of the expression by 2(x + 1), we get 2z – 2y = xy + y    OR    2z = xy + 3y.   Sometimes this method of dealing with average changes is more useful than dealing with sums, especially when the sum is difficult or cumbersome to find. 

26.


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

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

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

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

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

27.
Before she made the payment, the average daily balance was $600, from the day, balance was $300. When we find in which day she made the payment, we can get it.

Statement 1 is sufficient.

For statement 2, let the balance in x days is $600, in y days is $300.

X+Y=25

(600X+300Y)/25=540

x=20, y=5 can be solved out.

We know that on the 21 day, she made the payment.

Answer is D

28.

Combine 1 and 2, we can solve out price for C and D, C=$0.3, D=$0.4

To fulfill the total cost $6.00, number of C and D have more than one combination, for example: 4C and 12D, 8C and 9D…

Answer is E

29.

	The average of x, y and z is 
	x + y + z
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3
	. In order to answer the question, we need to know what x, y, 


 

and z equal. However, the question stem also tells us that x, y and z are consecutive integers, with x as the smallest of the three, y as the middle value, and z as the largest of the three. So, if we can determine the value of x, y, or z, we will know the value of all three. Thus a suitable rephrase of this question is “what is the value of x, y, or z?” 

(1) SUFFICIENT: This statement tells us that x is 11. This definitively answers the rephrased question “what is the value of x, y, or z?” To illustrate that this sufficiently answers the original question: since x, y and z are consecutive integers, and x is the smallest of the three, then x, y  

	and z must be 11, 12 and 13, respectively. Thus the average of x, y, and z is 
	11 + 12 + 13
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3
	 =  



36/3 = 12.

	(2) SUFFICIENT: This statement tells us that the average of y and z is 12.5, or 
	 y + z
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2
	 = 12.5.


 

Multiply both sides of the equation by 2 to find that y + z = 25. Since y and z are consecutive integers, and y < z, we can express z in terms of y: z = y + 1. So y + z = y + (y + 1) = 2y + 1 = 25, or y = 12. This definitively answers the rephrased question “what is the value of x, y, or z?” To illustrate that this sufficiently answers the original question: since x, y and z are consecutive integers, and y is the middle value, then x, y and z must be 11, 12 and 13, respectively. Thus the average of x, y, and z is 
11 + 12 + 13 / 3 = 36/3 = 12.
 The correct answer is D.
MEDIAN
1. 4
2. E
3. E
4. A
5.

One approach to this problem is to try to create a Set T that consists of up to 6 integers and has a median equal to a particular answer choice. The set {–1, 0, 4) yields a median of 0. Answer choice A can be eliminated. The set {1, 2, 3} has an average of 2. Thus, x = 2. The median of this set is also 2. So the median = x. Answer choice B can be eliminated. The set {–4, –2, 12} has an average of 2. Thus, x = 2. The median of this set is –2. So the median = –x. Answer choice C can be eliminated. The set {0, 1, 2} has 3 integers. Thus, y = 3. The median of this set is 1. So the median of the set is (1/3)y. Answer choice D can be eliminated. As for answer choice E, there is no possible way to create Set T with a median of (2/7)y. Why? We know that y is either 1, 2, 3, 4, 5, or 6. Thus, (2/7)y will yield a value that is some fraction with denominator of 7. 
	The possible values of (2/7)y are as follows:
	2
[image: image10.png]



7
	,
	4
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7
	,
	6
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7
	, 1
	1
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7
	, 1
	3
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7
	, 1
	5
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However, the median of a set of integers must always be either an integer or a fraction with a denominator of 2 (e.g. 2.5, or 5/2). So (2/7)y cannot be the median of Set T.  The correct answer is E.

6.
Since S contains only consecutive integers, its median is the average of the extreme values a and b.  We also know that the median of S is [image: image16.png]-0



.  We can set up and simplify the following equation:

[image: image17.png]43=2b >
23=b





Since set Q contains only consecutive integers, its median is also the average of the extreme values, in this case b and c.  We also know that the median of Q is [image: image18.png]


.  We can set up and simplify the following equation:

[image: image19.png]FRLEN
2 8
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We can find the ratio of a to c as follows: Taking the first equation, [image: image20.png]23 =b—>8a=4b



 

and the second equation,[image: image21.png]4b = 3c



and setting them equal to each other, yields the following:

[image: image22.png]Baz3c -2




. Since set R contains only consecutive integers, its median is the average of the extreme values a and c:[image: image23.png]a+c




.  We can use the ratio [image: image24.png]


 to substitute [image: image25.png]


 for a:
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Thus the median of set R is [image: image27.png]


.  The correct answer is C.

7.
Since a regular year consists of 52 weeks and Jim takes exactly two weeks of unpaid vacation, he works for a total of 50 weeks per year. His flat salary for a 50-week period equals 50 × $200 = $10,000 per year. Because the number of years in a 5-year period is odd, Jim’s median income will coincide with his annual income in one of the 5 years. Since in each of the past 5 years the number of questions Jim wrote was an odd number greater than 20, his commission compensation above the flat salary must be an odd multiple of 9. Subtracting the $10,000 flat salary from each of the answer choices, will result in the amount of commission. The only odd values are $15,673, $18,423 and $21,227 for answer choices B, D, and E, respectively. Since the total amount of commission must be divisible by 9, we can analyze each of these commission amounts for divisibility by 9. One easy way to determine whether a number is divisible by 9 is to sum the digits of the number and see if this sum is divisible by 9. This analysis yields that only $18,423 (sum of the digits = 18) is divisible by 9 and can be Jim’s commission.  Hence, $28,423 could be Jim’s median annual income. The correct answer is choice D.
8.
From the question stem, we know that Set A is composed entirely of all the members of Set B plus all the members of Set C. The question asks us to compare the median of Set A (the combined set) and the median of Set B (one of the smaller sets). Statement (1) tells us that the mean of Set A is greater than the median of Set B. This gives us no useful information to compare the medians of the two sets. To see this, consider the following: Set B: { 1, 1, 2 }, Set C: { 4, 7 }, Set A: { 1, 1, 2, 4, 7 }. In the example above, the mean of Set A (3) is greater than the median of Set B (1) and the median of Set A (2) is GREATER than the median of Set B (1). However, consider the following example: Set B: { 4, 5, 6 }, Set C: { 1, 2, 3, 21 }, Set A: { 1, 2, 3, 4, 5, 6, 21 }, Here the mean of Set A (6) is greater than the median of Set B (5) and the median of Set A (4) is LESS than the median of Set B (5). This demonstrates that Statement (1) alone does is not sufficient 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. Therefore, the correct answer is Choice (E): Statements (1) and (2) TOGETHER are NOT sufficient.
9.
To find the mean of the set {6, 7, 1, 5, x, y}, use the average formula: [image: image30.png]


 where A = the average, S = the sum of the terms, and n = the number of terms in the set. Using the information given in statement (1) that x + y = 7, we can find the mean: [image: image31.png]


. Regardless of the values of x and y, the mean of the set is [image: image32.png]


 because the sum of x and y does not change. To find the median, list the possible values for x and y such that x + y = 7. For each case, we can calculate the median.

	x
	y
	DATA SET
	MEDIAN

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

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

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

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

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

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



Regardless of the values of x and y, the median (4.5, 5, or 5.5) is always greater than the mean ([image: image33.png]


). Therefore, statement (1) alone is sufficient to answer the question. Now consider statement (2). Because the sum of x and y is not fixed, the mean of the set will vary. Additionally, since there are many possible values for x and y, there are numerous possible medians. The following table illustrates that we can construct a data set for which x – y = 3 and the mean is greater than the median. The table ALSO shows that we can construct a data set for which x – y = 3 and the median is greater than the mean.

	x
	y
	DATA SET 
	MEDIAN
	MEAN

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

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




Thus, statement (2) alone is not sufficient to determine whether the mean is greater than the median. The correct answer is (A): Statement (1) alone is sufficient, but statement (2) alone is not sufficient. 

10. Median > Mean
11. 13

12.


Since any power of 7 is odd, the product of this power and 3 will always be odd.  Adding this odd number to the doubled age of the student (an even number, since it is the product of 2 and some integer) will always yield an odd integer. Therefore, all lucky numbers in the class will be odd.

The results of the experiment will yield a set of 28 odd integers, whose median will be the average of the 14th and 15th greatest integers in the set. Since both of these integers will be odd, their sum will always be even and their average will always be an integer. Therefore, the probability that the median lucky number will be a non-integer is 0%. 

13.
Since the set {a, b, c, d, e, f} has an even number of terms, there is no one middle term, and thus the median is the average of the two middle terms, c and d. Therefore the question can be rephrased in the following manner: 

Is (c + d)/2 > (a + b + c + d + e + f)/6 ?
Is 3(c + d) > a + b + c + d + e + f ?
Is 3c + 3d > a + b + c + d + e + f ?
Is 2c + 2d > a + b + e + f ?
(1) INSUFFICIENT: We can substitute the statement into the question and continue rephrasing as follows:
Is 2c + 2d > (3/4)(c + d) + b + f ?
Is (5/4)(c + d) > b + f ?
From the question stem, we know c > b and d < f; however, since these inequalities do not point the same way as in the question (and since we have a coefficient of 5/4 on the left side of the question), we cannot answer the question.  We can make the answer to the question "Yes" by relatively picking small b and f (compared to c and d) -- for instance, b = 2, c = 7, d = 9 and f = 12 (still leaving room for a and e, which in this case would equal 1 and 11, respectively).  On the other hand, we can make the answer "No" by changing f to a very large number, such as 1000.
(2) INSUFFICIENT: Going through the same argument as above, we can substitute the statement into the question:
Is 2c + 2d > a + e + (4/3)(c + d) ?
Is (2/3)(c + d) > a + e ?
This is also insufficient. It is true that we know that a + e < (4/3)(c + d).  The reason we know this is that the set of integers is ascending, so a < b and e < f. Therefore a + e < b + f, and b + f = (4/3)(c + d) according to this statement.  However, we don't know whether a + e < (2/3)(c + d).

(1) AND (2) SUFFICIENT: If we substitute both statements into the rephrased inequality, we get a definitive answer.
Is 2c + 2d > a + b + e + f ?
Is 2(c + d) > (3/4)(c + d) + (4/3)(c + d)?
Is 2(c + d) > (25/24)(c + d)?
Now, we can divide by c + d, a quantity we know to be positive, so the direction of the inequality symbol does not change.
Is 2 > 25/24 ?
2 is NOT greater than 13/8, so the answer is a definite "No."  Recall that a definite "No" is sufficient. The correct answer is C.

14.
The mean of a set is equal to the sum of terms divided by the number of terms in the set. Therefore,

	(x + y + x + y + x – 4y + xy + 2y)
[image: image34.png]



6
	 = y + 3 


	(3x + xy)
[image: image35.png]



6
	 = y + 3 


	x (y + 3) 
[image: image36.png]



6
	 = y + 3 





x (y + 3) = 6 (y + 3)

x = 6. Given that y > 6 and substituting x = 6, the terms of the set can now be ordered from least to greatest: 
6 – 4y, 6, y, y + 6, 2y, 6y. The median of a set of six terms is the mean of the third and fourth terms (the two middle terms). The mean of the terms y and y + 6 is 

	(2y + 6) 
[image: image37.png]



2
	 = y + 3 





The correct answer is B. 

15.
The set Rn = Rn–1 + 3 describes an evenly spaced set: each value is three more than the previous. For example the set could be 3, 6, 9, 12 . . .   For any evenly spaced set, the mean of the set is always equal to the median. A set of consecutive integers is an example of an evenly spaced set. If we find the mean of this set, we will be able to find the median because they are the same. (1) INSUFFICIENT: This does not give us any information about the value of the mean. The only other way to find the median of a set is to know every term of the set. (2) SUFFICIENT: The mean must be the median of the set since this is an evenly spaced set. This statement tells us that mean is 36. Therefore, the median must be 36. The correct answer is B.

16.
This question is asking us to find the median of the three scores. It may seem that the only way to do this is to find the value of each of the three scores, with the middle value taken as the median. Using both statements, we would have two of the three scores, along with the mean given in the question, so we would be able to find the value of the third score. It would seem then that the answer is C. On GMAT data sufficiency, always be suspicious, however, of such an obvious C. In such cases, one or both of the statements is often sufficient.  (1) INSUFFICIENT: With an arithmetic mean of 78, the sum of the three scores is 3 × 78 = 234. If Peter scored 73, the other two scores must sum to 234 – 73 = 161. We could come up with hundreds of sets of scores that fit these conditions and that have different medians. An example of just two sets are:
73, 80, 81  median = 80

61, 73, 100  median = 73

(2) SUFFICIENT: On the surface, this statement seems parallel to statement (1) and should therefore also be insufficient. However, we aren’t just given one of the three scores in this statement. We are given a score with a value that is THE SAME AS THE MEAN. 
Conceptually, the mean is the point where the deviations of all the data net zero. This means that the sum of the differences from the mean to each of the points of data must net to zero. For a simple example, consider 11, which is the mean of 7, 10 and 16. 
7 – 11 = -4 (defined as negative because it is left of the mean on the number line) 

10 – 11 = -1 
16 – 11 = +5 (defined as positive because it is right of the mean on the number line) 
The positive and negative deviations (differences from the mean) net to zero. In the question, we are told that the mean score is 78 and that Mary scored a 78. Mary’s deviation then is 78 – 78 = 0. For the deviations to net to zero, Peter and Paul’s deviations must be -x and +x (not necessarily in that order). 
Mary’s deviation = 78 – 78 = 0 
Peter’s (or Paul’s) deviation = -x 
Paul’s (or Peter’s) deviation = +x 

We can then list the data in order: 78 – x, 78, 78 + x 
This means that the median must be 78. 
NOTE: x could be 0, which would simply mean that all three students scored a 78. However, the median would remain 78.  
The correct answer is B. 

17.
Since each set has an even number of terms, the median of each set will be equal to the average of the two middle terms of that set. So, the median of Set A will be equal to the average of x and 8. The median of Set B will be equal to the average of y and 9. The question tells us that the median of Set A is equal to the median of Set B. We can express this algebraically as

	X + 8
[image: image38.png]



2
	=
	y + 9
[image: image39.png]



2





We can multiply both sides by 2:
x + 8 = y + 9

We can subtract x from both sides (remember, we are looking for y – x):
8 = y – x + 9

We can subtract 9 from both sides to isolate y – x:
y – x = 8 – 9 = -1

The correct answer is B. 

18.
To find the maximum possible value of x, we'll first consider that the set's mean is 7, and then that its median is 5.5.

For any set, the sum of the elements equals the mean times the number of elements. In this case, the mean is 7 and the number of elements is 6, so the sum of the elements equals 42.

42 = 8 + 2 + 11 + x + 3 + y
42 = 24 + x + y
18 = x + y

Now consider that the median is 5.5. Letting x = 1 and y = 17 such that they sum to 18, we can arrange the values in increasing order as follows:

x, 2, 3, 8, 11, y

Since 3 and 8 are the middle values, the median equals 5.5 as required. The question asks for the maximal value of x, so let's increase x as far as possible without changing the median. As x increases to 3 (and y decreases to 15), the middle values of 3 and 8 don't change, so the median remains at 5.5. However, as x increases beyond 3, the median also increases, so the maximal value of x that leaves the median at 5.5 is 3.

The correct answer is D.

19.

From 1, we know that n<5?2, 1, n, 5, 8

From 2, we know that n>1?2, 1, n, 5, 8

Combined two, we can know that 1<n<5

The answer is C

20.
Set S: s-2;s-1;s;s+1;s+2, set T: t-3;t-2;t-1;t;t+1;t+2;t+3

According to 2, 5s=7t, insufficient. S could be 7, t could be 5.

According to 1, s=0.

Combining 1 and 2, s=t=0

Answer is C

21.
First, we arrange the 10,5,-2,-1,-5 and 15 at sequence: -5, -2, -1, 5, 10, 15. So, the median is (-1+5)/2=2

22.
Median: the middle measurement after the measurements are ordered by size(or the average of the two middle measurements if the number of measurements is even)

In this question, the median is the average of the amount in 10th and 11th day after ordered by size.

Both the 10th and 11th amounts are $84, so, the median is $84

23.
There are 73 scores, so, (73+1)/2=37, the 37th number is the median. It is contained by interval 80-89.

Answer is C

24.

In order to solve the question easier, we simplify the numbers such as 150, 000 to 15, 130,000 to 13, and so on.
I. Median is 13, so, the greatest possible value of sum of eight prices that no more than median is 13*8=104. Therefore, the least value of sum of other seven homes that greater than median is (15*15-104)/7=17.3>16.5. It's true.
II. According the analysis above, the price could be, 13, 13, 13, 13, 13,13,13,13, 17.3, 17.3, 17.3... So, II is false.
III. Also false.
Answer: only I must be true.

25.

To get the maximum length of the shortest piece, we must let other values as little as possible.

That is, the values after the median should equal the median, and the value before the median should be equal to each other.

Let the shortest one be x:

x+x+140*3=124*5

x=100

26.
Amy was the 90th percentile of the 80 grades for her class, therefore, 10% are higher than Amy's, 10%*80=8.

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

Then, the percentile is:

(180-27)/180=85/100

Answer is D

27.
Ann's actual sale is 450-x, Cal's 190+x, after corrected, Ann still higher than Cal, so Ann is the median.

Or we can explain it in another way:

450-x=330, so x=120

Ann's actual sale is 450-x Cal's 190+x,

Suppose that either Ann or Cal can be the median, if Ann is the median, than we get the previous answer; however, if Cal is median (330), we will have 190+x=330, x=140, then Ann(450-140=310) will less than Cal(330), that is incorrect.

This can explain why Cal can not be the median and Ann must

MODE
1. -8

2. 


Statement 1 tells us that the difference between any two integers in the set is less than 3. This information alone yields a variety of possible sets. For example, one possible set (in which the difference between any two integers is less than 3) might be: (x, x, x, x + 1, x + 1, x + 2, x + 2). Mode =  x (as stated in question stem). Median =  x + 1. Difference between median and mode = 1. 
Alternately, another set (in which the difference between any two integers is less than 3) might look like this: (x – 1, x, x, x + 1). Mode = x (as stated in the question stem). Median = x. Difference between median and mode = 0. We can see that statement (1) is not sufficient to determine the difference between the median and the mode. Statement (2) tells us that the average of the set of integers is x. This information alone also yields a variety of possible sets. For example, one possible set (with an average of x) might be: (x – 10, x, x, x + 1, x + 2, x + 3, x + 4). Mode = x (as stated in the question stem). Median = x + 1. Difference between median and mode = 1. Alternately, another set (with an average of x) might look like this: (x – 90, x, x, x + 15, x + 20, x + 25, x + 30). Mode = x (as stated in the question stem). Median = x + 15. Difference between median and mode = 15. We can see that statement (2) is not sufficient to determine the difference between the median and the mode. Both statements taken together imply that the only possible members of the set are x – 1, x, and x + 1 (from the fact that the difference between any two integers in the set is less than 3) and that every x – 1 will be balanced by an x + 1 (from the fact that the average of the set is x). Thus, x will lie in the middle of any such set and therefore x will be the median of any such set. If x is the mode and x is also the median, the difference between these two measures will always be 0. The correct answer is C: BOTH statements TOGETHER are sufficient, but NEITHER statement ALONE is sufficient.

RANGE

1. 0
2. C
3. E
4. A
5. D
6. C
7. C
8. B
9. B
10. E


11. Before analyzing the statements, let’s consider different scenarios for the range and the median of set A. Since we have an even number of integers in the set, the median of the set will be equal to the average of the two middle numbers. Further, note that integer 2 is the only even prime and it cannot be one of the two middle numbers, since it is the smallest of all primes. Therefore, both of the middle primes will be odd, their sum will be even, and their average (i.e. the median of the set) will be an integer. However, while we know that the median will be an integer, it is unknown whether this integer will be even or odd. For example, the average of 7 and 17 is 12 (even), while the average of 5 and 17 is 11 (odd). Next, let’s consider the possible scenarios with the range. Remember that the range is the difference between the greatest and the smallest number in the set. Since we are dealing with prime numbers, the greatest prime in the set will always be odd, while the smallest one can be either odd or even (i.e. 2). If the smallest prime in the set is 2, then the range will be odd, otherwise, the range will be even. Now, let’s consider these scenarios in light of each of the statements. (1) SUFFICIENT: If the smallest prime in the set is 5, the range of the set, i.e. the difference between two odd primes in this case, will be even. Since the median of the set will always be an integer, the product of the median and the range will always be even. (2) INSUFFICIENT: If the largest integer in the set is 101, the range of the set can be odd or even (for example, 101 – 3 = 98 or 101 – 2 = 99). The median of the set can also be odd or even, as we discussed. Therefore, the product of the median and the range can be either odd or even. The correct answer is A.

12.
(1) INSUFFICIENT: Statement (1) tells us that the range of S is less than 9. The range of a set is the positive difference between the smallest term and the largest term of the set. In this case, knowing that the range of set S is less than 9, we can answer only MAYBE to the question "Is (x + y) < 18". Consider the following two examples: Let x = 7 and y = 7. The range of S is less than 9 and x + y < 18, so we conclude YES. Let x = 10 and y = 10. The range of S is less than 9 and x + y > 18, so we conclude NO. Because this statement does not allow us to answer definitively Yes or No, it is insufficient. (2) SUFFICIENT: Statement (2) tells us that the average of x and y is less than the average of the set S. Writing this as an inequality: (x + y)/2 < (7 + 8 + 9 + 12 + x + y)/6; (x + y)/2 < (36 + x + y)/6; 

3(x + y)  < 36 + (x + y); 2(x + y)  < 36; x + y   < 18. Therefore, statement (2) is SUFFICIENT to determine whether x + y < 18.

13.
Since the GMAT is scored in 10-point increments, we know from statement (1) that there are a maximum of 19 distinct GMAT scores among the students in the first-year class (600, 610 . . . 770, 780).  We also know that are there are 12 months in a year, yielding 12 distinct possibilities for the birth month of a student.  Finally, there are 2 possibilities for student gender.   Therefore, the number of distinct combinations consisting of a GMAT score, the month of birth, and gender is 19 × 12 × 2 = 456.

Because the total number of students is greater than the maximum number of distinct combinations of GMAT score/month of birth/gender, some students must share the same combination. That is, some students must have the same gender, be born in the same month. and have the same GMAT score. Thus, statement (1) is sufficient to answer the question. 

Statement (2) provides no information about the range of student GMAT scores in the first-year class.  Since there are 61 distinct GMAT scores between 200 and 800, the total number of distinct combinations of GMAT score/month of birth/gender on the basis of statement (2) is 61 × 12 × 2 = 1,464. Since this number is greater than the first-year enrolment, there are potentially enough unique combinations to cover all of the students, implying that there may or may not be some students sharing the same 3 parameters.  Since we cannot give a conclusive answer to the question, statement (2) is insufficient. 

The correct answer is A. 

14.

From Statement (1) alone, we can conclude that the range of the terms of S is either 3 or 7. (These are the prime numbers less than 11, excluding 2 and 5, which are both factors of 10.) Since the question states that the range of S is equal to the average of S, we know that the average of the terms in S must also be either 3 or 7. This alone is not sufficient to answer the question. From Statement (2) alone, we know that S is composed of exactly 5 different integers. this means that the smallest possible range of the terms in S is 4. (This would occur if the 5 different integers are consecutive.) This is not sufficient to answer the question.

From Statements (1) and (2) together, we know that the range of the terms in S must be 7. This means that the average of the terms in S is also 7. It may be tempting to conclude form this that the sum of the terms in S is equal to the average (7) multiplied by the number of terms (5) = 7 × 5 = 35. However, while Statement (2) says that S is composed of 5 different integers, this does not mean that S is composed of exactly 5 integers since each integer may occur in S more than once. Two contrasting examples help to illustrate this point: S could be the set {3, 6, 7, 9, 10}. Here, the range of S = the average of S = 7. Additionally, S is composed of 5 different integers and the sum of all the integers in S is 35. S could also be the set {3, 6, 7, 7, 9, 10}. Here, the range of S = the average of S = 7. Again, S is composed of 5 different integers. However, here the sum of S is 42 (since one of the integers, 7, appears twice.). The correct answer is E: Statements (1) and (2) TOGETHER are NOT sufficient.

15.
In a set consisting of an odd number of terms, the median is the number in the middle when the terms are arranged in ascending order.  In a set consisting of an even number of terms, the median is the average of the two middle numbers.  If S has an odd number of terms, we know that the median must be the middle number, and thus the median must be even (because it is a set of even integers).  If S has an even number of terms, we know that the median must be the average of the two middle numbers, which are both even, and the average of two consecutive even integers must be odd, and so therefore the median must be odd.  The question can be rephrased: “Are there an even number of terms in the set?”  

(1) SUFFICIENT: Let X1 be the first term in the set and let its value equal x. Since S is a set of consecutive even integers, X2 = X1 + 2, X3 = X1 + 4, X4 = X1 + 6, and so on. Recall that the mean of a set of evenly spaced integers is simply the average of the first and last term. Construct a table as follows:

	Xn 
	Value 
	Ave n Terms 
	Result 
	O or E 

	X1
	x
	x
	x
	Even

	X2 
	x + 2
	2x + 2
[image: image40.png]



2
	x + 1
	Odd

	X3
	x + 4
	3x + 6
[image: image41.png]



3
	x + 2
	Even

	X4
	x + 6
	4x + 12
[image: image42.png]



4
	x + 3
	Odd

	X5
	x + 8
	5x + 20
[image: image43.png]



5
	x + 4
	Even


Note that when there is an even number of terms, the mean is odd and when there are an odd number of terms, the mean is even. Hence, since (1) states that the mean is even, it follows that the number of terms must be odd. This is sufficient to answer the question (the answer is “no”). Note of caution: it doesn’t matter whether the answer to the question is “yes” or “no”; it is only important to determine whether it is possible to answer the question given the information in the statement. 
Alternatively, we can recognize that, in a set of consecutive numbers, the median is equal to the mean, and so the median must be even.
(2) INSUFFICIENT: Let X1 be the first term in the set and let its value = x. The range of a set is defined as the difference between the largest value and the smallest value. Construct a table as follows:

	Term
	Value
	Range n Terms
	Div by 6?

	X1
	x
	 
	 

	X2
	x + 2
	2
	No

	X3
	x + 4
	4
	No

	X4
	x + 6
	6
	Yes

	X5
	x + 8
	8
	No

	X6
	x + 10
	10
	No

	X7
	x + 12
	12
	Yes


Note that if there are 4 terms in the set, the range of the set is divisible by 6, while if there are 7 terms in the set, the range of the set is still divisible by 6.  Hence, it cannot be determined whether the number of terms in the set is even or odd based on whether the range of the set is divisible by 6. The correct answer is A.

16.
The median of a set of numbers is the middle number when the numbers are arranged in increasing order. For a set of 5 scores, the median is the 3rd score. We will call the set of scores A = {A1, A2, A3, A4, A5} and B = {B1, B2, B3, B4, B5} for Dr. Adams’ and Dr. Brown’s students, respectively, where the scores are arranged in increasing order within each set. Rephrasing the question using this notation yields “Is A3 > B3?” (1) INSUFFICIENT: This statement tells us only the highest and lowest score for each set of students, but the only thing we know about the scores in between is that they are somewhere in that range. Since the median is one of the scores in between, this uncertainty means that the statement is insufficient. 
To illustrate, A3 could be greater than B3, making the answer to the question “yes”:  A = {40, 50, 60, 70, 80} 
B = {50, 55, 55, 80, 90}  However, A3 could be less than or equal to B3, making the answer to the question “no”: 
A = {40, 50, 60, 70, 80}  B = {50, 60, 70, 80, 90}  (2) SUFFICIENT: This statement tells us that for every student pair, the B student scored higher than the A student, or Bn > An.  This statement can be considered qualitatively. Every student in set B scored higher than at least one student in set A. The students in set B not only scored higher individually, but also as a group, so one can reason that the median score for set B is higher than the median score for set A. Therefore, B3 > A3, and the answer to the question is “no.” But let’s prove conclusively that the answer cannot be “yes.” Constrain A3 to be greater than B3, then try to pair the students according to the restriction that Bn > An. For example, pick any number x between 0 and 100, and let’s say that A3 > x, or high (H), and that B3 < x, or low (L). Since the scores are increasing order, the 1st and 2nd scores must be less than or equal to the 3rd, while the 4th and 5th scores must be greater than or equal to the 3rd. Thus we know whether all the other scores are high or low. A = {A1, A2, H, A4, A5} = {L, L, H, H, H}  

B = {B1, B2, L, B4, B5} = {L, L, L, H, H}
In order to meet the restriction that Bn > An, each of the 3 high scorers (H) in set A must be paired with a high(er) scorer, but there are only 2 high scorers (H) in set B—not enough to go around! Conversely, the 3 low scorers (L) in set B cannot be paired with a high scorer (H) from set A, leaving only 2 potential study partners for them from set A—not enough to go around!  There is no way for A3 to be greater than B3 and still meet the restriction that Bn > An , so  A3 < B3. Thus, the answer can never be “yes,” it is always “no,” and this statement is sufficient.  The correct answer is B. 


17.


In order to determine the median of a set of integers, we need to find the "middle" value.       (1) SUFFICIENT: Statement one tells us that average of the set of integers from 1 to x inclusive is 11. Since this is a set of consecutive integers, the "average" term is always the exact middle of the set. Thus, in order to have an average of 11, the set must be the integers from 1 to 21 inclusive. The middle or median term is also is 11.

(2) SUFFICIENT: Statement two states that the range of the set of integers from 1 to x inclusive is 20. In order for the range of integers to be 20, the set must be the integers from 1 to 21 inclusive. The median term in this set is 11. The correct answer is D.

18.
Range before transaction:

112-45=67

Range after transaction:

(94+24)-(56-20)=118-36=82 

The difference is: 82-67=15

Answer is D

19.

Range: the difference between the greatest measurement and the smallest measurement. 

In the question, combine 1 and 2, we still cannot know the value of q, then, we cannot determine which number of is the greatest measurement.

Answer is E

20.
Prior to median 25, there are 7 numbers. 

To make the greatest number as greater as possible, these 7 numbers should cost the range as little as possible. They will be, 24, 23, 22, 21, 20, 19, 18.

So, the greatest value that can fulfill the range is: 18+25=43

STANDARD DEVIATION
1. 1.12 approx

2. E

3. D

4. E

5. E

6. C

7.
If X – Y > 0, then X > Y and the median of A is greater than the mean of set A. If L – M = 0, then L = M and the median of set B is equal to the mean of set B.   

 

I. NOT NECESSARILY: According to the table, Z > N means that the standard deviation of set A is greater than that of set B. Standard deviation is a measure of how close the terms of a given set are to the mean of the set. If a set has a high standard deviation, its terms are relatively far from the mean. If a set has a low standard deviation, its terms are relatively close to the mean. 

 

Recall that a median separates the set into two as far as the number of terms. There is an equal number of terms both above and below the median. If the median of a set is greater than the mean, however, the terms below the median must collectively be farther from the median than the terms above the median.   For example, in the set {1, 89, 90}, the median is 89 and the mean is 60. The median is much greater than the mean because 1 is much farther from 89 than 90 is.   

 

Knowing that the median of set A is greater than the mean of set A just tells us that the terms below set A’s median are further from the median than the terms above set A’s median. This does not necessarily imply that the terms, overall, are further away from the mean than in set B, where the terms below the median are the same distance from the median as the terms above it.   In fact, a set in which the mean and median are equal can have a very high standard deviation if the terms are both far below the mean and far above it.

 

II. NOT NECESSARILY: According to the table, R > M implies that the mean of set [A + B] is greater than the mean of set B. This is not necessarily true. When two sets are combined to form a composite set, the mean of the composite set must either be between the means of the individual sets or be equal to the mean of both of the individual sets.  To prove this, consider the simple example of one member sets: A = [3], B = [5], A + B = [3, 5]. In this case the mean of A + B is greater than the mean of A and less than the mean of B. We could easily have reversed this result by reversing the members of sets A and B. 

 

III. NOT NECESSARILY: According to the table, Q > R implies that the median of the set [A + B] is greater than the mean of set [A + B].  We can extend the rule given in statement II to medians as well: when two sets are combined to form a composite set, the median of the composite set must either be between the medians of the individual sets or be equal to the median of one or both of the individual sets. While the median of set A is greater than the mean of set A and the median of set B is equal to the mean of set B, set [A + B] might have a median that is greater or less than the mean of set [A + B].   See the two tables for illustration:

 

	 
	Set
	Median
	Mean
	Result

	A
	1, 3, 4
	3
	2.67
	Median > Mean

	B
	4, 5, 6
	5
	5
	Median = Mean

	A + B
	1, 3, 4, 4, 5, 6
	4
	3.83
	Median > Mean


  

	 
	Set
	Median
	Mean
	Result

	A
	1, 3, 3, 4
	3
	2.75
	Median > Mean

	B
	10, 11, 12
	11
	11
	Median = Mean

	A + B
	1, 3, 3, 4, 10, 11, 12
	4
	6.29
	Median < Mean


Therefore none of the statements are necessarily true and the correct answer is E.

8. 65, 85
9. 30
10. aS
11. |a/b| × (S)
12. S

13.

First, set up each coin in a column and compute the sum of each possible trial as follows:

	Coin A
	Coin B
	Coin C
	Sum

	0
	0
	0
	0

	1
	0
	0
	1

	0
	1
	0
	1

	0
	0
	1
	1

	1
	1
	0
	2

	1
	0
	1
	2

	0
	1
	1
	2

	1
	1
	1
	3


Now compute the average (mean) of the sums using one of the following methods:

Method 1: Use the Average Rule (Average = Sum / Number of numbers).

 (0 + 1 + 1 + 1 + 2 + 2 + 2 + 3) ÷ 8 = 12 ÷ 8 = 3/2 

Method 2: Multiply each possible sum by its probability and add.

 (0 × 1/8) + (1 × 3/8) + (2 × 3/8) + (3 × 1/8) = 12/8 = 3/2

Method 3: Since the sums have a symmetrical form, spot immediately that the mean must be right in the middle. You have one 0, three 1’s, three 2’s and one 3 – so the mean must be exactly in the middle = 1.5 or 3/2.

Then, to get the standard deviation, do the following:
(a) Compute the difference of each trial from the average of 3/2 that was just determined. (Technically it’s “average minus trial” but the sign does not matter since the result will be squared in the next step.)
(b) Square each of those differences.
(c) Find the average (mean) of those squared differences.
(d) Take the square root of this average.

	Average of Sums
	Sum of Each Trial
	Difference
	Squared Difference

	3/2
	0
	3/2
	9/4

	3/2
	1
	½
	¼

	3/2
	1
	½
	¼

	3/2
	1
	½
	¼

	3/2
	2
	– ½
	¼

	3/2
	2
	– ½
	¼

	3/2
	2
	– ½
	¼

	3/2
	3
	– 3/2
	9/4


The average of the squared differences = (9/4 + ¼ + ¼ + ¼ + ¼ + ¼ + ¼ + 9/4) ÷ 8 = 6 ÷ 8 = ¾.
   
Finally, the square root of this average = [image: image44.png]e



.

The correct answer is C.

Note: When you compute averages, be careful to count all trials (or equivalently, to take probabilities into account). For instance, if you simply take each unique difference that you find (3/2, ½, –1/2 and –3/2), square those and average them, you will get 5/4, and the standard deviation as [image: image45.png]nalm



.
This is incorrect because it implies that the 3/2 and –3/2 differences are as common as the ½ and –1/2 differences. This is not true since the ½ and –1/2 differences occur three times as frequently as the 3/2 and –3/2 differences.

14.
Standard deviation is a measure of how far the data points in a set fall from the mean.  For example, {5, 5, 6, 7, 7} has a small standard deviation relative to {1, 4, 6, 7, 10}.  The values in the second set are much further from the mean than the values in the first set. In general, a value that drastically increases the range of a set will also have a large impact on the standard deviation.  In this case, 14 creates the largest spread of the five answer choices, and will therefore be the value that most increases the standard deviation of Set T. The correct answer is E. 

15.
The procedure for finding the standard deviation for a set is as follows: 1) Find the difference between each term in the set and the mean of the set. 2) Average the squared "differences." 3) Take the square root of that average. Notice that the standard deviation hinges on step 1:  finding the difference between each term in the set and the mean of the set. Once this is done, the remaining steps are just calculations based on these "differences." Thus, we can rephrase the question as follows: "What is the difference between each term in the set and the mean of the set?" (1) SUFFICIENT: From the question, we know that Q is a set of consecutive integers. Statement 1 tells us that there are 21 terms in the set. Since, in any consecutive set with an odd number of terms, the middle value is the mean of the set, we can represent the set as 10 terms on either side of the middle term x: [x – 10, x – 9, x – 8, x – 7, x – 6, x – 5, x – 4, x – 3, x – 2, x – 1, x, x + 1, x + 2, x + 3, x + 4, x + 5, x + 6, x + 7, x + 8, x + 9, x + 10] . Notice that the difference between the mean (x) and the first term in the set (x – 10) is 10. The difference between the mean (x) and the second term in the set (x – 9) is 9. As you can see, we can actually find the difference between each term in the set and the mean of the set without knowing the specific value of each term in the set! (The only reason we are able to do this is because we know that the set abides by a specified consecutive pattern and because we are told the number of terms in this set.) Since we are able to find the "differences," we can use these to calculate the standard deviation of the set. Although you do not need to do this, here is the actual calculation: Sum of the squared differences: 102 + 92 + 82 + 72 + 62 + 52 + 42 + 32 + 22 + 12 + 02 + (-1)2 + (-2)2(-3)2 + (-4)2 +  (-5)2 + (-6)2(-7)2 + (-8)2 + (-9)2 + (-10)2 = 770. 

	Average of the sum of the squared differences: 
	770
[image: image46.png]
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The square root of this average is the standard deviation: [image: image48.png]


 ≈ 6.06

(2) NOT SUFFICIENT: Since the set is consecutive, we know that the median is equal to the mean. Thus, we know that the mean is 20. However, we do not know how big the set is so we cannot identify the difference between each term and the mean. Therefore, the correct answer is A.

16.


(1) SUFFICIENT: The average of data set B = {1, 2, 3} is 2. So in data set A = {1, 2, x} as x increases above 3, it gets further and further from the average. This necessarily increases its standard deviation, so A necessarily has a greater standard deviation than B.

(2) INSUFFICIENT: Statement (2) is insufficient since there are two different values of x less than 1 that give different answers to the question. For example, let x = 0 so A = {0, 1, 2}. Then A has the same standard deviation as B.

Now let x = -100, so A = {-100, 1, 2}. Clearly A has a larger standard deviation than B since its data is much more spread out. Since we have found two different values of x that give different answers to the question, statement (2) is insufficient.

The correct answer is A.

17.

10-0.3=9.7 10+0.3=10.3 the number within 1 standard deviation should be between 9.7-10.3 so there are six numbers within 1 standard deviation 6/8=75%

Answer is D 

18.
Average=100

1 standard deviation below the mean: less than 100-22.4=77.6

Obviously, 70 and 75 can fulfill the requirements. 

Answer is B

19.
1 and 2 standard deviations below the mean=>number of the hours at most is 21-6=15, at least is 21-2*6=9. 

Answer is D

20.

Mean 8.1

Standard deviation 0.3 

Within 1.5 standard deviations of the mean=[8.1-0.3*1.5,8.1+0.3*1.5]=[7.65,8.55]

All the numbers except 7.51 fall within such interval

Answer is 11

21. 

d^2=[(a1-a)^2+(a2-a)^2+....+(an-a)^2 ]/n

When we added 6 and 6, the numerator remained unchanged but the denominator increased, so, the new deviation is less than d.

Answer is E

22.

For statement 1, we know that 68% are within [m-d, m+d], so, the percent greater than m+d will be (1-0.68)/2.
For statement 2, we know that 16% is less than m-d, considering the distribution is symmetric about the mean m, we can get, 16% is greater than m+d.
Answer is D

