An integer between 1 and 300, inclusive, is chosen at random. What is the probability that the integer so chosen equals an integer raised to an exponent that is an integer greater than 1?

A. 17300 
B. 115 
C. 225 
D. 110 
E. 325
If x and y are positive integers and ←(x√→)y=y, then x−y could equal which of the following?
A. -2
B. -1
C. 1
D. 2
E. 4
Positive integers a, b, c, m, n, and p are defined as follows: m=2a3b, n=2c, and p=2mn. Is p odd?
(1) a<b 
(2) a<c
3/8 of all students at Social High are in all three of the following clubs: Albanian, Bardic, and Checkmate. 1/2 of all students are in Albanian, 5/8 are in Bardic, and 3/4 are in Checkmate. If every student is in at least one club, what fraction of the student body is in exactly 2 clubs?
A. 1/8
B. 1/4
C. 3/8
D. 1/2
E. 5/8
An ant is clinging to one corner of a box in the shape of a cube. The ant wants to get to the most distant corner of the box by crawling only along the edges of the cube and without ever revisiting a place it has been. How many different paths can the ant take to the most distant corner?
A. 6
B. 12
C. 18
D. 24
E. 30
The three-digit positive integer n can be written as ABC, in which A, B, and C stand for the unknown digits of n. What is the remainder when n is divided by 37?
(1) A+B/10+C/100=B+C/10+A/100 
(2) A+B/10+C/100=C+A/10+B/100
(D)
The sum of the first n positive perfect squares, where n is a positive integer, is given by the formula n^3/3+cn2+n/6, where c is a constant. What is the sum of the first 15 positive perfect squares?
A. 1010
B. 1164
C. 1240
D. 1316
E. 1476
Skier Lindsey Vonn completes a straight 300-meter downhill run in t seconds and at an average speed of (x+10) meters per second. She then rides a chairlift back up the mountain the same distance at an average speed of (x−8) meters per second. If the ride up the mountain took 135 seconds longer than her run down the mountain, what was her average speed, in meters per second, during her downhill run?
A. 10
B. 15
C. 20
D. 25
E. 30
Two different primes may be said to"rhyme" around an integer if they are the same distance from the integer on the number line. For instance, 3 and 7 rhyme around 5. What integer between 1 and 20, inclusive, has the greatest number of distinct rhyming primes around it?
A. 12
B. 15
C. 17
D. 18
E. 20
What is the smallest positive integer x such that 450x is the cube of a positive integer?
A. 2
B. 15
C. 30
D. 60
E. 120
A "Sophie Germain" prime is any positive prime number p for which 2p+1 is also prime. The product of all the possible units digits of Sophie Germain primes greater than 5 is
A. 3
B. 7
C. 21
D. 27
E. 189
Two lines, k and m, intersect in the coordinate plane at point (a,b). The x-intercept of k and the y-intercept of m are both positive. Is ab positive?
(1) The x-intercept of m and the y-intercept of k are both negative. 
(2) The slopes of k and m are both positive.
(D)
The tens digit of 6^17 is
A. 1
B. 3
C. 5
D. 7
E. 9
The "length" of a positive integer greater than 1 is the number of prime numbers, including repeats, that are factors of that integer. For instance, the length of 20 is 3, because 2×2×5=20. What is the length of 5,950?
A. 1
B. 2
C. 3
D. 4
E. 5
If n is a positive integer greater than 1, then p(n) represents the product of all the prime numbers less than or equal to n. The second smallest prime factor of p(12)+11 is
A. 2
B. 11
C. 13
D. 17
E. 211
If ab=x and a/b=y, and ab does not equal zero, then a2−b2=
A. x(y−1)(y+1)/y 
B. xy−y/x 
C. x^2−y^2 
D. y(x^2−1/x^2) 
E. (y+x)(y−x)/x
A bathtub has two faucets, P and Q, and one drain. Faucet P alone can fill the whole tub in ten minutes, and faucet Q alone can fill the whole tub four minutes faster than the drain can empty the whole tub. With faucets P and Q both running and the drain unstopped, the tub fills in six minutes. How long would the drain take to empty the whole tub?
A. 5 and 5/11 minutes
B. 6 minutes
C. 10 minutes
D. 19 minutes
E. 30 minutes
At a particular moment, a restaurant has x biscuits and y patron(s), with x≥2 and y≥1. How many values of y are there, such that all the biscuits can be distributed among the patrons, with each patron receiving an equal number of whole biscuits and with no biscuits left over?
(1) x=a^2b^3, where a and b are different prime numbers 
(2) b=a+1 (A)

Approximately what percent of the area of the circle shown is shaded, if polygon ABCDEF is a regular hexagon?
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A. 24%
B. 30%
C. 36%
D. 42%
E. 48%
A rectangular solid box is x inches long, y inches wide and z inches tall, where x, y, and z are positive integers, exactly two of which are equal. What is the total surface area of the box?
(1) One face of the box has an area of 9 square inches. 
(2) One face of the box has an area of 81 square inches. (E)
If x and y are positive integers, is x+y even?
(1) xy is even 
(2) x/y is even(E)
Max(x,y) is defined as the maximum of x and y, and Min(x,y) is defined as the minimum of x and y. What is the average of Max(x,60) and Min(40,x)?
(1) Min(x,60)=x 
(2) Max(40,x)=x(E)
Is (x−2)^2>x^2?
(1) x^2>x 
(2) 1/x>0(C)
Samantha invests i1 dollars in bond X, which pays r1 percent simple interest annually, and she invests i2 dollars in bond Y, which pays r2 percent simple interest annually. After one year, will she have earned more interest, in dollars, from bond X than from bond Y?
(1) r21>r22 
(2) The ratio of i1 to i2 is larger than the ratio of r1 to r2.(C)

Each of the cucumbers in 100 pounds of cucumbers is composed of 99% water, by weight. After some of the water evaporates, the cucumbers are now 98% water by weight. What is the new weight of the cucumbers, in pounds?
A. 2
B. 50
C. 92
D. 96
E. 98
Each of four different locks has a matching key. The keys are randomly reassigned to the locks. What is the probability that exactly two of the keys fit the locks to which they are reassigned?
A. 1/8 
B. 1/6 
C. 1/4 
D. 3/8 
E. ½
Machines A, B, and C can either load nails into a bin or unload nails from that bin. Each machine works at a constant rate that is the same for loading and for unloading, although the individual machines may have different rates. Working together to load at their respective constant rates, machines A and B can load the bin in 6 minutes. Likewise, working together to load at their respective constant rates, machines B and C can load the bin in 9 minutes. How long will it take machine A to load the bin if machine C is simultaneously unloading the bin?
A. 12 minutes
B. 15 minutes
C. 18 minutes
D. 36 minutes
E. 54 minutes
If a, b, and c are positive integers, with a<b<c, are a, b, and c consecutive integers?
(1) 1/a−1/b=1/c 
(2) a+c=b^2−1(D)
X^6−y^6= 
A. (x^3+y^3)(x^2+y^2)(x−y) 
B. (x^3−y^3)(x^3−y^3) 
C. (x^2+y^2)(x^2+y^2)(x+y)(x−y) 
D. (x^4+y^4)(x+y)(x−y) 
E. (x^3+y^3)(x^2+xy+y^2)(x−y)
Four concentric circles share the same center. The smallest circle has a radius of 1 inch. For n greater than 1, the area of the nth smallest circle in square inches, An, is given by An=An−1+(2n−1)π.
What is the sum of the areas of the four circles, divided by the sum of their circumferences, in inches?
A. 1 
B. 11/2 
C. 2 
D. 21/2 
E. 3
If x is a positive integer, what is the value of x?
(1) The first nonzero digit in the decimal expansion of 1/x! is in the hundredths place. 
(2) The first nonzero digit in the decimal expansion of 1/(x+1)! is in the thousandths place.(A)
The velocity, density, and pressure of a certain fluid are related by the equation 5v^2+P=c, where v is the velocity in meters per second, P is the pressure in pascals, and c is a constant. If the velocity of this fluid decreases from 10 meters per second to 5 meters per second, by how many pascals does the pressure in the fluid rise?
A. 125
B. 250
C. 375
D. 500
E. 625
The function g(x) is defined as the greatest integer less than or equal to x, while the function h(x) is defined as the least integer greater than or equal to x. What is the product g(1.7)×h(2.3)×g(−1.7)×h(−2.3)?
A. 6
B. 9
C. 12
D. 16
E. 24
A table of numbers has n rows and n columns, where n is an odd integer greater than 4. Each entry in the table is subject to the following rules:
(I) Any entry is the negative of the entry directly above it, if there is an entry directly above it. 
(II) Any entry is double the entry directly to its left, if there is an entry directly to its left.
If the entry in the upper left corner (first row and first column) is 1, what is the sum of all the entries in the table?
A. 0 
B. n^2−1 
C. n^2+1 
D. 2^n−1 
E. 2^n+1
A survey was sent to 80 customers, 7 of whom responded. Then the survey was redesigned and sent to another 63 customers, 9 of whom responded. By approximately what percent did the response rate increase from the original survey to the redesigned survey? 
A. 2%
B. 5%
C. 14%
D. 28%
E. 63%
For any operation ? that acts on two numbers x and y, the commutator is defined as x?y−y?x. For which of the following operations is the commutator not equal to zero for some values of x and y?
I. x?y=xy
II. x?y=(x−y)^2
III. x?y=x^3−3x^2y+3xy^2−y^3
A. I only
B. II only
C. III only
D. II and III only
E. None of the above
If x, y, and z are integers, with x<y<z, what is the average (arithmetic mean) of x, y, and z?
(1) (x+y)z=5 
(2) x+z<3(E)

What is the remainder when you divide 2^200 by 7?
A. 1
B. 2
C. 3
D. 4
E. 5
The function g(x) is defined as the greatest integer less than or equal to x, while the function h(x) is defined as the least integer greater than or equal to x. What is the product g(1.7)×h(2.3)×g(−1.7)×h(−2.3)?
A. 6
B. 9
C. 12
D. 16
E. 24
Xander, Yolanda, and Zelda each have at least one hat. Zelda has more hats than Yolanda, who has more than Xander. Together, the total number of hats the three people have is 12. How many hats does Yolanda have?
(1) Zelda has no more than 5 hats more than Xander. 
(2) The product of the numbers of hats that Xander, Yolanda, and Zelda have is less than 36.(C)
The expression 6^5−6^3/(7^4+7^6)^−1 is NOT divisible by which of the following?

A. 10
B. 16
C. 27
D. 99
E. 125
The Farmer in the Deli sandwich shop sells two kinds of sandwich: tuna melts and veggie melts. Each customer buys exactly one sandwich. If there were 300 customers yesterday, what fraction of veggie melts sold yesterday were bought by female customers?
(1) 1/2 of all sandwiches sold yesterday were tuna melts, and 1/3 of all customers yesterday were male. 
(2) Yesterday, twice as many tuna melts were bought by females as there were veggie melts bought by males.(C)
If p, q, r, and s are consecutive integers, with p<q<r<s, is pr<qs?
(1) pq<rs 
(2) ps<qr(A)
A number of eggs dyed various colors were hidden for an egg hunt. How many eggs in total were hidden?
(1) The number of red eggs hidden is the square of an integer, while the total number of eggs hidden is 24 times that integer. 
(2) Exactly 143 of the eggs hidden were not red.(E)
At the beginning of year 1, an investor puts p dollars into an investment whose value increases at a variable rate of xn per year, where n is an integer ranging from 1 to 3 indicating the year. If 85<xn<110 for all n between 1 and 3, inclusive, then at the end of 3 years, the value of the investment must be between
A. $p and $2p 
B. $2p and $5p 
C. $5p and $10p 
D. $10p and $25p 
E. $25p and $75p 
The product of the digits of the four-digit number h is 36. No two digits of h are identical. How many different numbers are possible values of h?
A. 6
B. 12
C. 24
D. 36
E. 48
What is the remainder, after division by 100, of 7^10?
A. 1
B. 7
C. 43
D. 49
E. 70
Given that x4−25x2=−144, which of the following is NOT a sum of two possible values of x?
A. -7
B. -1
C. 0
D. 3
E. 7
The Simplastic language has only 2 unique values and 3 unique consonants. Every noun in Simplastic has the structure CVCVC, where C stands for a consonant and V stands for a vowel. How many different nouns are possible in Simplastic?
A. 9
B. 12
C. 36
D. 72
E. 108
A certain car traveled twice as many miles from Town A to Town B as it did from Town B to Town C. From Town A to Town B, the car averaged 12 miles per gallon, and from Town B to Town C, the car averaged 18 miles per gallon. What is the average miles per gallon that the car achieved on its trip from Town A through Town B to Town C?
A. 13
B. 13.5
C. 14
D. 14.5
E. 15
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