1) When a piece of string is tightly wrapped, horizontally, around the side of a cylindrical jar with radius a, there is a one-inch gap between the two ends of the string.  If the same piece of string fits perfectly around another cylindrical jar with radius b, what is the difference between the diameter of the larger jar and the diameter of the smaller jar?

a) 		b) 		c) 1		d) 2		e) 		

[bookmark: _GoBack]2) A tortoise is walking down a trail at a constant 3 mph when a rabbit runs by the tortoise at a constant 15 mph.  After passing the tortoise, the rabbit continues running for 20 more minutes until it reaches the end of the trail.  How long after the rabbit arrives at the end of the trail will the tortoise arrive at the end of the trail?

a) 1 hour	b) 1 hour 20 minutes	c) 1 hour 30 minutes	d) 1 hour 40 minutes	e) 2 hours 

3) A group of 4 construction workers, all working at the same constant rate, can build a wall in 20 hours.  At the beginning of the day, only 2 construction workers are working on the wall, but after every hour, 2 more workers join the others.  When the wall is completed, how many construction workers will be working? (Assume all workers individually work at the same constant rate.)

a) 8		b) 10		c) 13		d) 16		e) 18

4) What is the probability of getting at least one matching pair when 5 fair dice are thrown?

a) 5/54		b) 1/6		c) 7/27		d) 5/6		e) 49/54

5) A team of five people is to be formed from a pool of 5 professionals and 3 amateurs.  The number of teams that can be formed such that the team contains at least 3 professionals is how many fewer than the total number of teams that can be formed (that is, teams formed with no mandatory conditions)?

a) 10		b) 11		c) 26		d) 46		e) 56

6) The difference between the square of 19 and the square of 17 is what percent of the difference between the square of 21 and the square of 19?

a) 25%		b) 60%		c) 70%		d) 90%		e) 100%
	


91) The one-inch gap between the two ends of the string on the first jar means the first jar’s circumference is one inch longer than the string’s length.  And because the string fits perfectly around the second jar, the string’s length is equal to the second jar’s circumference.  This then means that the circumference of the first jar is one-inch longer than the circumference of the second jar.  The first jar has radius a and the second jar has radius b, so we can set up the following equation:

  This is expressing that the difference between the first jar’s circumference and the second jar’s circumference is 1.

Since we need to find out the difference between the two jars’ diameters, let’s divide both sides of the equation by π, yielding: 

2a and 2b are the diameters of the two jars, respectively, so the difference between them equals .


92) This is a rate problem involving motion, so we will use the equation “distance = rate x time”, which we’ll abbreviate d = rt.  After the rabbit passes the tortoise, it takes 20 more minutes for the rabbit to reach the end of the trail.  We’re told the rabbit is running at 15 miles per hour, so we need to convert 20 minutes to 1/3 of an hour.  Now, with the equation d = rt, we can change it to d = (15)(1/3) = 5 miles.  This means from the point the rabbit passes the tortoise, there are 5 miles left on the trail.  Since the tortoise is moving at 3 miles per hour, and t = d/r, it will take the tortoise 5/3 hours to finish the trail.  This is equal to 1 and 2/3 hours, which is 1 hour and 40 minutes.  From the point the rabbit passed the tortoise, the rabbit traveled for 20 more minutes and the tortoise traveled for 1 hour and 40 more minutes, so the tortoise finishes 1 hour and 20 minutes after the rabbit.


93)  This is a rate problem involving work, so we will use the equation “rate x time = jobs”, abbreviated rt = j.  In this equation, “jobs” means the number of jobs completed.  We’re told that 4 workers can complete the job in 20 hours.  Since the workers are all working at the same rate, let’s say each one’s rate is r.  From this, it follows that (4r)(20) = 1 because 4 workers will have the collective rate of 4r and it takes them 20 hours to complete 1 job.  Solving, we get r = 1/80, which means each worker does 1/80th of the job per hour.

Because two workers are added each hour, let’s calculate the amount of work completed each hour.  The first hour only has two workers, so they complete  of the job.  Here, the 2 is because there are 2 workers, both working at the rate of 1/80 jobs per hour, and the 1 comes from them working for 1 hour.  The second hour has 4 workers, so during this hour,  of the job is completed.  A total of 2/80 + 4/80 = 6/80 of the job has been completed.  Let’s keep adding workers and keep adding their productivity.

During the third hour,  of the job is completed.  During the fourth hour,  of the job is completed.  During the fifth hour,  of the job is completed.  Adding up the workers’ productivity so far, we get 2/80 + 4/80 + 6/80 + 8/80 + 10/80 = 30/80 of the job.  We’re not even halfway yet so let’s keep going.  During the sixth hour, seventh hour, and eighth hour, 12/80, 14/80, and 16/80 of the job are completed, respectively.  That brings total productivity to 30/80 + 12/80 + 14/80 + 16/80 = 72/80 of the job.  The job is not completed yet, so work will continue on into the ninth hour with a total of 18 workers.  Only 8/80 of the job are left to complete, so it won’t take the 18 workers the entire hour to finish, but nonetheless, there will be 18 workers when the job is completed.


94) It will be much more efficient to calculate the probability of getting NO matching pairs when five dice are thrown, and then subtracting this value from 1, rather than calculating the probability of getting at least one matching pair directly.  So, let’s think of each throw as an event.  The first die can be any number, then the second die cannot be whatever the first one is, the third die cannot be whatever the first two are, the fourth die cannot be whatever the first three are, and the fifth die cannot be whatever the first four are.  The first die has a 6/6 chance of being anything.  Its value is arbitrary.  But the second die has a 5/6 chance of not being the first one.  The third die cannot be either of the first two numbers, so it has a 4/6 chance of not matching.  The fourth die has a 3/6 chance of not matching any of the first three, and the fifth die has a 2/6 chance of not matching any of the prior four dice.  And since all five of these events MUST happen, their probabilities need to be multiplied.  Thus, the probability that none of the five dice match is: .

Finally, if the probability of getting no matching dice is 5/54, the probability of getting at least one matching pair is 1 – 5/54 = 49/54.


95) This question is ultimately asking for the difference between the number of teams formed under different conditions, so let’s calculate the number of teams for each scenario, and then subtract.  The total number of 5-person teams that can be formed from the pool of 8 people is simply a matter of using the combinations formula: .

Now, if there has to be at least three professionals, there can be 3 Professionals and 2 Amateurs, 4 Professionals and 1 Amateur, or 5 Professionals.  We need to calculate the number of ways for each scenario and then add them up to find the total number of ways there can be at least 3 professionals.

3 Pros and 2 Ams 
The way we’ll calculate this is to calculate the number of ways we can choose 3 professionals out of 5 professionals and then multiply this by the number of ways of picking 2 amateurs out of 3 amateurs .

4 Pros and 1 Am
The same idea applies here; we’ll multiply the number of ways of picking 4 pros out of 5 by the number of ways of picking 1 amateur out of 3: .

5 Pros
The number of ways of picking 5 pros out of 5 pros is simply 1.

So the total number of 5-person teams with at least 3 Pros is 30 + 15 + 1 = 46, which is 10 fewer than the total number of 5-person teams without any restrictions.


96) The difference between the square of 19 and the square of 17 is expressed as , and the difference between the square of 21 and the square of 19 is expressed as .  So, to know what percent the former is of the latter, we put them in a fraction as such:
        
You can certainly arrive at the answer by actually calculating the values of the squares of 17, 19, and 21 and then making the necessary subtractions, but it’s always a good idea to hold off on tedious calculations, and instead, look for cancelations or other simplifications.  Having to perform calculations by hand can add a significant amount of time to your process, while increasing the likelihood of mistakes, so it’s always best to avoid doing this work if possible.


