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For this test, NOTA is “None of These Answers.” Unless otherwise stated, assume that
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1. In the study of magnetism, it can be shown that the force from a magnetic field is given by
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and that this force is maximized when the vectors representing 
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, find the product of all x values that maximize this force.

                                          A. -6                  B. -2               C. 3              D. 6              E. NOTA  
2.  A particle is moving in relation to the function
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. How long is the period of the particle’s motion?
                                          A. 
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          E. NOTA

3.  Let
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equal the number of diagonals in an n-sided convex polygon and let
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equal the number of lines that can be drawn through the points that define the same polygon’s vertices (in other words, the number of lines that can be drawn through n non-collinear points). Find
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                                           A. 0                     B. 
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             C. 1               D. 3            E. NOTA

4.  In physics, torque is defined as the product of the force acting on an object and the distance from the center of mass of the object to where the force is applied to the object. Since vectors are extremely helpful in physics, torque is also defined as the cross product of the distance and force vectors. For a situation where a force (given by
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) from the center of mass of an object, find the magnitude of the torque applied to the object.
                                            A. 5                      B. 
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    D. 15         E. NOTA

5.  You happen to be lost in the middle of a jungle and need to find your way out. Being relatively good at math (since you are taking this test, I hope you are), you decide to plot your position and the positions of two known rivers in the area onto the Cartesian plane to devise your escape. You are at the point
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. Given that you take the shortest possible route to water, how far are you from your escape?
                                             A. 
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     E. NOTA

6. You are ordering material to cover the theta symbol of your school’s Mu Alpha Theta logo. To do this, you realize that this symbol is in the shape of a circle and that it can be inscribed perfectly in a triangle that has an area of 180 and a perimeter of 90. Given that you are ordering the material in the same units as the dimensions of the triangle, how much material should you order to just cover one side of the circle?
                                              A. 
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    E. NOTA 
7. A spring is compressed and then released into an oscillatory motion which can be described by the function
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 where x is time and y gives the vertical position of the spring in meters. I need to measure the maximum vertical distance that the spring will move (the distance from its lowest point to its highest point) in order to finish my homework. Since I am too lazy to do this myself, can you give me the answer? (the choices are all in meters) 

                                               A. 10                     B. 12                C. 16               D. 20       E. NOTA
8.  During a game of baseball in Knoxville, Vishal hits one of my horrible pitches for a home run. During this home run, the ball is at a height of 20 ft. when it is 300 ft. away horizontally from where it was hit and lands 400 ft. away horizontally from where it was hit. Given that we were playing on a relatively flat surface and that the ball follows enough of the laws of physics to go in a roughly parabolic path, find the ball’s maximum height in feet. (Assume that the ball was hit equal to the ground’s height)
                                                A. 
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                     B. 80                C. 120            D. 160     E. NOTA

9.  A certain population can be described by the function
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where
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correlates to the start of the year 2012 (and also happens to be in years). Given that the population is 400 at the start of 2012 and is 10000 at the start of 2014, during which year will the population reach 100000?
                                                 A. 2014                B. 2015             C. 2017          D. 2020   E. NOTA 
10.  When dealing with electric circuits, a weird phenomenon occurs when multiple resistors are placed in parallel branches of a circuit as the resistors all combine to form one equivalent resistance which can be found by
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where
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is the number of the final resistor. Given that
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 and that the remaining resistors carry out this pattern infinitely, find the equivalent resistance of a circuit with an infinite number of parallel branches that contains this resistor sequence. (Answers and given numbers are all in Ohms)
                                         A. 
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  D. The resistance does not converge    E. NOTA
11. A negatively charged particle is placed into an area that is filled with a random assortment of both positively and negatively charged particles at time t=0 such that the particle moves in accordance to the equations
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. Find the maximum distance it will move in the horizontal direction from its starting point. 
                                           A. 1           B. 
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          D. 6              E. NOTA

12.  I happen to be in my dorm room when I hear my roommate yelling from outside that he forgot his key again. When I stick my head out of the window, which is 40 ft. above his eyes and 9 ft. away horizontally from my roommate, what is the sine of the angle of elevation that his eyes have to make with the horizontal to talk to me?
                              A. 
[image: image49.wmf]41

9

             B.
[image: image50.wmf]40

9

               C. 
[image: image51.wmf]9

40

                    D. 
[image: image52.wmf]9

41

             E. NOTA
13.  Let’s say that Hanisha sees two hockey sticks sticking out of the ground. The two sticks, a and b, can be represented by the vectors
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(to avoid potential disputes of the definition of the shadow, assume that the sun is directly behind stick a so that the shadow is optimized). Which of the following vectors represents the shadow on stick b due to stick a?
                             A. 
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 E. NOTA
14.  An object has its mass and volume change through time in respect to the relations
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respectively. Find the density of the object as time approaches infinity. (Hint: density is the ratio of an object’s mass to its volume)

                                A. -1                   B. 1                     C. 7                  D. 8                    E. NOTA 
15.  Jack and I are both out boating and decide to replicate a certain whirlpool battle scene from a famous movie. As we go around in the whirlpool, I need to know the distance between our boats to decide which cannon I should use. I decide to use the polar coordinate system with the points 
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representing our boats with the center of the whirlpool being the pole. Can you tell me the distance between our boats?
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    E. NOTA

16.  A rectangular solid has sides with magnitude of length given by
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        D. 1                 E. NOTA 
17. I am pushing my now dead car home through a storm and I now find myself fighting the wind. I am pushing the car with a force of 35 Newtons at an angle of
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with the positive x-axis while the wind is countering with a force of 70 Newtons at an angle of
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with the positive x-axis. Find the resultant force in Newtons on the car in the y-direction. 
                                A. 
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   E. NOTA 
18. In chemistry, we use the pOH scale to measure how basic a solution is in relation to the amount of
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                                             A. -3.7           B. -3.3            C. 3.3            D. 3.7           E. NOTA
19. A farmer decides to build his farm so that it surrounds his house and makes his house the center of the farm (take that the house is essentially a point). He then decides to plant his crops in the region of his farm that is both between 2 and 4 meters from his house and in the range of angles given by
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from the axis formed by his front porch. Given that he plants
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crops per square meter, find the number of crops that he plants.
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     E. NOTA
20.  A rolling object’s linear and angular velocities can be equated by
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is the angular velocity and
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is the radius of the rolling object. Wheel 1 has a radius of 6 and rolls over
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of its circumference in one second while wheel 2 has a radius of 9 and rolls over
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of its circumference in one second. Find the ratio
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          E. NOTA 
21.  The lowest average monthly temperature in Montreal occurs during January (take this as month 0) and is
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while its highest average monthly occurs during July (month 6 using the previous definition) and is
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. Use this information to find a form of the cosine function that fits the data and use it to predict the average monthly temperature (in degrees Celsius) for the month of September. 
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    E. NOTA

22. A mirror takes the shape of the graph of
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. I then shine light rays (or vectors) parallel to the x-axis going from positive infinity toward negative infinity and want to know at which point those rays which strike the mirror will converge after striking the mirror’s surface. The answer is… 
                                               A. 
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           E. NOTA
23. Nathan and I enjoy playing a certain football video game (well, maybe he doesn’t) and his probability of achieving an outcome is given as follows
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. Find the probability that Nathan loses the game given that he does not win.
                                                  A. 
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                   D. 1                 E. NOTA   
24.  Electric currents that are moving through a conducting medium usually obey the relation
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is the electric potential difference in Volts, 
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is the resistance in Ohms. Given that this question was written in the 1500s, find
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. (Answers are all in Ohms)     
                                                 A. 
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   E. NOTA
25. A person’s height off the ground while riding an amusement park ride can be given by
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. I am in charge of the ride and accidently cause the ride to take more time to complete a cycle (or slow down), to the dismay of the riders. Which of the following will increase in the height function after the function has been properly adjusted to account for the change?

                                           A. Its amplitude   B. Its frequency    C. Its period    D. Its vertical shift   E. NOTA  

26. In calculus, it is sometimes simpler to deal with polar equations in some sort of parameterized form in order to work with them. Find the polar graph represented by the parametric equations
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     E. NOTA
27. I am playing a game where I place a wager on the outcome of a football game and, if I choose correctly, my opponent gives me the amount of money that they choose. I have found a way to rig the games and therefore always choose the correct team so that I win 7, 8, 13 and 22 dollars on my first four attempts. Given that I continue to rig the games and that my opponent continues to give me money in the same non-repeating pattern, how many dollars  will I have won in total after my tenth attempt? 
                                     A. 495            B. 508         C. 580         D. 595          E. NOTA  
28. Again in calculus, we use variable substitutions to help simplify problems. One such substitution makes use of what is known as the spherical coordinate system. In this system, which is a three dimensional analog of the polar coordinate system, 
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remains the polar angle in the xy-plane, 
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is the distance of the point from the origin. Use this information to change the expression
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from rectangular coordinates into spherical coordinates. (Hint: use trig to equate
[image: image143.wmf]r

with the polar magnitude
[image: image144.wmf]r

or either of the x and y axes and go from there)   
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          E. NOTA
29. I happen to find four dollars lying on the ground and now wish to make as much money as I can from this small sum. To do this, I decide to place the money into a bank account which compounds its five percent interest continuously. With these facts, could you tell me how many years I must wait to have $2012 in my account?
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    E. NOTA
30. During the course of a football season, I have found that I can find the probability of my favorite team winning their game by plugging in the number of the day of the month of the game into the term
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 and then plugging that into the expression
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. With this information, what is the lowest probability that the Miami Dolphins (stop laughing at my team) have of winning any game? 
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        E. NOTA
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