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1. Brandi and Andy are pushing a pinball machine over a smooth flat surface. Brandi pushes with 40 Newtons of force at an angle of 150˚ in the xy-plane. Andy pushes the machine with 120 Newtons of force at an angle of 45˚. What is the total force in the x-direction that Brandi and Andy are pushing the pinball machine with (in Newtons)? 
a. 
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e. None of the Above

2. Geico Insurance has recently done a sample survey to find out the effectiveness of their “Look at the Money You Could be Saving” commercials. 40% of their customers have Auto Insurance with Geico. 45% of their customers have Homeowners Insurance, and 35% of their customers have Boat Insurance with Geico. 15% of customers have Boat and Homeowners and 15% have Auto and Boat. If 10% of Geico customers have all three of those insurance policies with Geico and there are no customers who have Auto and Home only, what percent of customers do not have Auto or Homeowners Insurance with Geico?
a. 10%

b. 15%

c. 20%

d. 25%

e. None of the Above

3. In a group of men and women, the average age is 31. If the men’s ages average 35 years, and the women’s ages average 25, then the ratio of the number of men to the number of women is:
a. 5 : 7

b. 7 : 5

c. 2 : 1

d. 4 : 3

e. None of the Above

4. The three digit number 2A4 is added to 329 and gives 5B3. If 5B3 is divisible by 3, then the largest possible value of A is:

a. 1

b. 4

c. 7

d. 8

e. NOTA

5. Each side of a rhombus has length 10. The sum of the squares of the diagonals equals:

a. 100

b. 200

c. 50

d. 400

e. None of the Above

6. The highest average monthly Fahrenheit temperature for Atlanta is 78.5˚ and occurs in July (month 6). The lowest average monthly temperature occurs in January (month 0) and is 43.5˚. Find a variation of the sine function that describes the average monthly temperature for Atlanta. Use your function to predict the average temperature for May. 

a. 62.25˚
b. 69.75˚
c. 52.25˚
d. 57.25˚
e. None of the Above

7. ABC is a triangle with sides a, b, and c. If angle C is a right angle, c = 4, and 
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, then the area of triangle ABC is:

a. 0.5

b. 1

c. 2

d. 4

e. None of the Above

8. An organization of 100 people wishes to set up a telephone call system. The initial contact person calls three other persons, each of whom calls three others, and so on, until all persons in the organization have been contacted. The maximum number of people who do not need to make a call is:
a. 33

b. 34

c. 66

d. 67

e. None of the Above

9. A and B are points on the lines 
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 respectively. If point (r,s) is the midpoint of AB, and if the length of AB is 4, then:
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c. 
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e. None of the Above

10. The lines 
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, 
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, and 
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form a triangle. The number of points with integral coordinates which are inside, but not on, the triangle is:

a. 1

b. 2

c. 3

d. More than 3

e. None of the Above

11. A whole number is called an ascending number if each digit in the number is greater than the digit on its left. The number of ascending numbers between 4000 and 5000 is:
a. 7

b. 8

c. 9

d. 10

e. None of the Above

12. In the expression 
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, the variables 
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are replaced by 1, 2, 3, and 4. With no repetitions allowed. If there are R real numbers values that S could be, and there are W whole number values that S could be; find R-W. 

a. 1

b. 2

c. 3

d. 4

e. None of the Above

13. If x, y, and z are positive and 
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, then x equals:
a. 
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e. None of the Above

14. A satellite camera takes a rectangular-shaped picture. The smallest region that can be photographed is a 5 km by 7 km rectangle. As the camera zooms out, the length and width increase at a rate of 2 km/sec. How long does it take for the area to be at least 5 times its original size, if the time must be calculated in whole seconds?

a. 1 sec

b. 3 sec

c. 4 sec

d. 10 sec

e. None of the Above

15. Which of the following statements is a conjunction?
a. The lettuce is in the refrigerator and the bread is on the counter.

b. The stapler is not out of staples.

c. The figure is a triangle or a circle.
d. If the phone rings, then you will answer it.

e. None of the Above

16. The sum of any ten consecutive Fibonacci numbers must be divisible by which of the following numbers?
a. 11
b. 7
c. 5
d. 3
e. None of the Above

17. The circles 
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are tangent. Find the equation of the common internal tangent.

a. 
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e. None of the Above

18. Suppose you can ride a bicycle a distance of 5 miles in 15 min. If you ride at a constant speed and if the bicycle’s wheels have diameter of 27 in., find the wheel’s rate of turn in revolutions per minute.
a. 
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e. None of the Above

19. A student looks out of a second-story school window and sees the top of the school flagpole at an angle of elevation of 22 degrees. The student is 18 ft above the ground and 50 ft from the flagpole. Find the height of the flagpole in feet. 

(
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a. 35.01 feet
b. 38.2 feet

c. 64.35 feet

d. 141.76 feet
e. None of the Above

20. A bazinga ball is thrown straight up from a height of 7 ft at a velocity of 64 ft / sec at 
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AM. The height of the ball is a function of the time t in seconds: 
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. At what time will the bazinga ball be at its maximum?
a. 
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e. None of the Above

21. Suppose that point P(4,-2) is on the terminal side of an angle 
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 in standard position. Evaluate: 
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e. None of the Above

22. How many ways may a basketball team be selected from 15 students trying out for the team if the team consists of 8 players and a manager? It is given that the players will be chosen first from the prospects, and with the students who do not make the team, the manger will be chosen. 
a. 5,005
b. 45,045
c. 51,480
d. 1,816,214,400
e. None of the Above

23. The relation between the measures of the angles of incidence 
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and refraction 
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; where k is a constant. The index k for water is 
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, what is the sine of the angle of incidence into water? 
a. 
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e. None of the Above

24. A farmer plans to try a new variety of hybrid corn in an experimental field in a sector of his circular piece of land. Help the farmer determine how much corn seed he needs for his crop if the central angle of the sector is 
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, the diameter of the land is 240 m, and for every square centimeter of land the farmer needs 1 ounce of corn seed. 

a. 3,000 ounces

b. 30,000 ounces

c. 300,000 ounces

d. 330,000 ounces

e. None of the Above

25. An atlas indicates that the latitude of Minneapolis, Minnesota is 
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 (central angle at the Earth’s center has a measure of 45 degrees with the equator and the city). Little Rock, Arkansas, whose latitude is approximately 
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is due south of Minneapolis. Assume that the Earth is a sphere with a radius of approximately 6370 km. Find, to the nearest 10 km, the north-south distance between the two cities. 
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a. 1310 km

b. 1320 km

c. 1340 km

d. 1360 km

e. None of the Above

26. Screw jacks used for jacking up houses or heavy machinery must be designed so that they do not turn down under the load. The effort F necessary to obtain equilibrium on a screw jack with pitch angle 
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 and load W is given by the equation: 
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e. None of the Above

27. A soccer player kicks a ball at an angle of 22˚ with the ground with an initial velocity of 52 ft/sec. The distance d that the ball will go in the air if it is not blocked is given by: 
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 where g is the acceleration due to gravity and is equal to 32 
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 and v is initial velocity in feet per second. Using the approximations for sine, cosine, and tangent below, find the distance to the nearest whole foot. 
(
[image: image71.wmf]sin220.4,cos220.9,tan220.4

»»»

ooo

)
a. 58

b. 60

c. 61

d. 63
e. None of the Above

28. A simple sound, such as that produced by a tuning fork or some electronic alarms, is made up of vibrations that produce a sinusoidal graphic image on an oscilloscope. Such sounds can be represented by an equation of the form: 
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, where t is time in seconds after the sound was initiated. The loudness of the sound is expressed in decibels and is given by the amplitude of the function. The frequency of the vibrations is given by the reciprocal of the period of the function. A tuning fork for middle C on the musical scale produces 264 vibrations per second. Which equation below describes the oscilloscope image of a middle C tuning fork if the loudness is 25 decibels?
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e. None of the Above

29. Find the area of the parallelogram formed by the vectors: 
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a. 
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 square units
b. 
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 square units
c. 
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 square units
d. 
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 square units
e. None of the Above 
30. The voltage E, current I, and resistance R in an electric circuit are related by Ohm’s Law: 
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. These quantities are measured in volts, amperes, and ohms, respectively. Find the current I if E = 
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e. None of the Above
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