1. A. By definition, orthogonal vectors must fit the property

[image: image1.wmf]0

=

×

B

A

r

r

. So this leads towith roots 6 and -1 which give a product of -6.
2. D. We can simplify the expression as follows
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3. C. 
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4. C. 
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5. C. We can find this distance by using the formula for the distance between a point and a line for both rivers and finding the smallest value. 
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The first answer gives us the shortest distance. 
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6. D. 
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7. D. The distance is going to be twice the amplitude of the function. 
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8. A. As this path will form a parabola, we need to find an equation of the form
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9. B. 
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10. C. 
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11. A. As we care only about the particle’s horizontal motion, we only need to look at the equation that tells us about x, find the value of x at t=0 and then find the value that the function takes which provides the greatest difference between the initial and final then give the difference. 
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12. E. Making a right triangle out of the problem, we get that the side adjacent to the angle is 9, the opposite side is 40 and the hypotenuse is 41. Thus we get that the sine is equal to
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13. B. The shadow is given by
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14. E. This is equivalent to asking for
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15. A. We can solve for the distance by using the law of cosines with a triangle of the given side lengths 3 and 4 with the included angle given by the difference of the two given angles. 
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16. C. The length of the main diagonal of a rectangular solid is
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. We can remove the absolute value as the expression is not negative for acute angles.
17. D. The force vectors end up being
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. The resulting force is just the vector sum and the answer is the y-component of the sum. 
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18. D. 
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19. C. This region is the wedge between the circles of radii 2 and 4 and between the polar angles of forty-five and sixty degrees. 
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 . We then multiply by the crops per square meter to be our answer of 2
20. B. The angular velocities will be the amount of circumference rolled over in one second divided by the total circumference. We then multiply by the radii to get the linear velocities and take the ratio. 
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21. D. We know that the cosine function will have the form
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 (we can choose that our function has no phase shift). From the information in the problem, we know that the vertical shift must be equal to the average of the temperature extremes as the cosine function normally averages zero from min to max without the shift. The amplitude will be half of the spread between the min and max and then negative since this cosine starts at its min instead of the max. To find the coefficient in front of the x, we can see that the function reaches its max at x=6 so the coefficient must be
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22. C. The point where the rays will converge is the focus of the parabola which is given by
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. So we complete the square on the given parabola and then plug in numbers. 
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23. E. 
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24. C. From the information in the problem we get the following solution
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25. C. The slowing of the ride means that it will take a longer period of time for the ride to go about its path once which translates to an increase in period. 
26. C. From the conversion of polar and Cartesian coordinates, we get the relations needed to arrive at the answer (you can use either x or y in solving, the answer is the same. I will just show the x version). 
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27. D. If we look at the first four payouts, we can look at the differences between them and get 1, 5 and 9. Noticing that these all have a difference of 4, we see that the pattern is quadratic. Plugging in the payouts as the y coordinate and the order as the x coordinate, we can get a three variable system to solve for the quadratic.
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Then we can find the sum as follows
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28. A. To get the spherical representation of the Cartesian coordinates, we will see that
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[image: image47.wmf]  
29. A. The relation for this type of interest is given by
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30. B. 
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