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Three of the factors of a polynomial are -2, 3, and 2 + i. What is the polynomial?

x4 + 5x3 + 3x2 + 19x - 30  b) x4 - 5x3 + 3x2 + 19x - 30  c) x4 + 5x3 + 3x2 + 19x + 30

[bookmark: _GoBack]d)   x4 - 5x3 + 3x2 + 19x + 30  e) x4 - 5x3  - 3x2 - 19x - 30

To solve, recognize there is a fourth factor: 2 - i, the conjugate of the other imaginary root.
(x - (2 + i))(x - (2 - i)) = (x - 2 - i)(x - 2 + i) = x^2 - 2x + xi - 2x + 4 - 2i - xi + 2i - i^2 = x^2 - 4x + 5.

(x + 2)(x - 3) = x^2 - x - 6.

(x^2 - 4x + 5)(x^2 - x - 6) = x^4 - x^3 - 6x^2 - 4x^3 + 4x^2 + 24x + 5x^2 - 5x - 30 =

x^4 - 5x^3 + 3x^2 + 19x - 30


2. A series begins with the following values:

1, 16, 9, 256, 25, 1296 …


Which terms in the sequence will be the first pair to have a difference with an absolute value of greater than 65,000?


9th and 10th  b) 13th and 14th  c) 14th and 15th  d) 15th and 16th  e) 17th and 18th  


The odd terms are (a sub n) = n ^ 2. The even terms are (a sub n) = n ^ 4.  Thus, the 15th term would be 15 ^ 2 = 225, and the 16th term would be 16 ^ 4 = 65,536. The absolute value of 225 - 65,536 = 65,311.



3. A piecewise function has the following conditions for the range  0:




What value of q will make the function continuous?


1   b) 0   c) 1/2  d)  1/4   e) 2 


Factor the numerator to x  * (x - 1) and the denominator to (x + 1)(x - 1). The fraction reduces to x/x+1. The x value that makes the original function discontinuous is 1. When that value is plugged into the reduced fraction, the output is 1/2.


4. A spinner has four colors: red, green, yellow, blue. Each color has the same probability of being selected on each spin. If there are five spins, what is the probability that blue comes up exactly two times?

a) 0.4   b)  0.323   c) 0.264  d) 0.25  e)  0.233 


Binomial probability: (1/4)^2 * (3/4)^3 * 5C2 = 0.2637


5. A supply company offers a 20 percent discount for the first $5,000 order from a new customer. Each time the customer places another $5,000 order within two months of the previous order, the company adds 1.5 percent to the previous discount. If the customer places 6 orders and receives all available discounts, how much money will the customer spend?

a) $22,875    b) $23,125    c)   $23,875   d)   $24,125   e)  $24,875


(5000 * 0.8) + (5000 * 0.785) + (5000 * 0.77) + (5000 * 0.755) + (5000 * 0.74) + (5000 * 0.725) = $22,875.


6. Which concept is not part of non-Euclidean geometry?

a) Two points can be included in more than one line.

b) If two lines intersect, they do so at only one point.

c) The value of a defined slope of a line does not change.

d) a, b, and c

e) a and b


In non-Euclidean (spherical) geometry, two lines can intersect at more than one point.

7. An isosceles trapezoid has a base of 4 cm and a base of 64 cm. A midsegment divides the original trapezoid into two subtrapezoids. If this midsegment division process is repeated twice so that the original trapezoid is divided into eight subtrapezoids, what is the sum of all of the base measures?

a) 224  b)  276   c)  294   d) 306   e) 336 

306, with multiple solution methods. Either find the median of 34 and multiply by 9, or pair up all the bases that add to 68 and then add the median of 34. 



8. A spherical object is deflated, with the radius changing at a constant rate. In 15 minutes, the radius decreases from 4.5 meters to 2.5 meters. How fast was the volume changing when the radius was 3.5 meters?

a) -3.76π m/min    b)  -4.24π m/min   c) -6.53π m/min    d)   -7.13π m/min   e)   -7.36π m/min 

V’ = 4(π)r^2r’ = 4(π)(3.5)^2(-2/15) = -6.53(π)

9. What are the irrational roots of 6x^2 + 17x + 29?

a)  b) c)  d)  e) 

The quadratic formula gives (-17 +- sqrt(407))/12.



10. An altitude of a right triangle divides the hypotenuse into segments of 18 inches and 25 inches. What is the measure of the altitude?


a) 3    b)  3   c)  15   d)  15   3)  25


Answer: x^2 = 18*25. x^2 = 450. X = 15*sqrt(2)


11. A population of beetles grows at a rate of 2.3 percent per day during the summer. How long will it take for the population to triple?


a) 33.81 days   b)  37.33 days    c)  41.23 days    d) 45.63 days    e)  48.31 days

T = (ln 3)/(ln 1.023)

48.31 days


12. Which trigonometric functions are undefined at π/2 and 3π/2?

a) tangent and cotangent b) cosecant and cotangent  c) cosecant and tangent d) secant and cotangent
  e) secant and tangent

Cosine is zero at the two listed values. Secant and tangent would require dividing by zero.


13. Each of the letters A through E is arranged at random. How many distinct arrangements can have A as the first letter or E as the fifth letter?


a) 30  b) 42  c) 48  d) 54  e) 63


4! + 4! - 3! = 42.


14. What are the mean and the median of the set of prime numbers between 3 and 93?

Primes: 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89.

a)  mean = 33.75; median = 37.  b)   mean = 35.52; median = 37   c)  mean = 39.21; median = 41

d)  mean = 41.78; median = 41     e) mean = 46.13; median = 43



Mean = 961/23 = 41.78.

Median = 41.


15. What expression does not simplify to cos x?

    b)   cot x sin x   c)   sec x ().    d) first derivative of sin x

e) second derivative of cos x


For choice e, the first derivative is - sin x, and the second derivative is - cos x.


16. What function will create a single intersection point with 3x2 + 18x + 27 and with the x-axis?


a) |(x - 3)|  b) |(x + 3)|   c) - |(x + 3)|    d)  - |(x - 3)|    e) |(x + 4.5)|


The trinomial factors into (x+3)^2. So it would bounce on the x-axis at (-3,0). To get a single intersection point, you need to invert the graph of the absolute value of (x + 3). This is answer c.


17. A capsule has a density of 0.33 g/cm^3. If each capsule consists of a cylindrical center with a length of 0.5 cm and two hemispheres with a diameter of 0.1 cm, what is the mass of 170 capsules?


a) 0.2497 g  b) 0.2814 g   c)  0.3099 g  d)  0.3287 g   e) 0.3414 g

V = πr2((4/3)r + a)
0.00445059 * 0.33 * 170 = 0.249678


18. In the expression x(x - 8), what is the lowest possible output value?

-128   b)  -32   c)  -24  d)  -16   e) -8

This is a parabola opening upward. Find the axis of x^2 - 8x with b/2a = 4. So x = 4. Plug in this value to get -16.


19. At a park, a security camera is at the top of a 15-foot pole. If the camera auto-adjusts to an angle of depression of 54 degrees in order to focus on an object, how far is the object from the base of the pole?

a) 9.4 ft   b) 10.9 ft  c) 14.6 ft  d) 20.6 ft  e) 21.5 ft

Create a right triangle with an angle of depression of 54 degrees. The tangent of 54 degrees = 15/x. x = 15/tan 54 = 10.9 ft.


20.  Which function will create a graph where (1) a tangent line with a slope of zero can be drawn at (0, 9), and (2) there are two points with an undefined slope on the x-axis?

   b)   c)   ||     d)     e)    

C. This graph creates a W shape, with two “corners” at (-3, 0) and (3, 0). The center of the W is a parabolic curve with a vertex at (0, 9).


21. In a popular word game, placing R as the second letter is correct 3 percent of the time. A particular player solves the puzzle 98 percent of the time when R is the second letter. When R is not the second letter, the player solves the puzzle 87.5 percent of the time. Given that the player solves the puzzle, what is the probability that R is the second letter of the word?

a) 3 percent   b) 3.12 percent   c)  3.19 percent  d) 3.35 percent   e) 3.43 percent 


0.0294/(0.0294 + 0.84875) = 0.03348



22. What is the complement of an angle measuring 56 degrees, 19 minutes, and 27 seconds?


a) 34 degrees, 41 minutes, 33 seconds   b) 34 degrees, 40 minutes, 33 seconds

c) 33 degrees, 41 minutes, 33 seconds  d) 33 degrees, 40 minutes, 33 seconds

e) 33 degrees, 31 minutes, 33 seconds


90 - 56/19/27 = 33/40/33


23. If a cyclist travels at a rate of 500 meters per minute, how fast will the cyclist travel in kilometers per hour?

a) 12 kph  b)  23.3 kph  c) 30 kph  d) 33.3 kph  e) 38 kph


Unit conversion: 500 m / 1 min * 60 min / 1 hour * 1 km / 1000 m = ((500 * 60) / 1000) = 30 km / hr

24. A circle has a radius of 3 cm. Point A is on the circle, and it is the vertex of an inscribed angle with a measure of 58 degrees. What is the length of the arc intercepted by angle A?

a)  2.14 cm   b) 2.28 cm   c)  2.42 cm   d)  2.76 cm   e)  2.94 cm

Circumference = 9(pi). The degree measure of the intercepted arc is 58/2 = 29. Then (29/360) * (9pi) = 2.28. 


25. A person jogs due east for 15 minutes at 6 miles per hour. Then the person turns north and jogs for 20 minutes at 9 miles per hour. At this point, the person reaches a diagonal path that goes back to the starting point. If the jogging speed on the diagonal path is 8 miles per hour, what is the jogger’s average speed?

a) 7.8 mph  b) 8.1 mph   c)  8.3 mph  d) 8.5 mph  e) 8.7 mph

Weighted average. The base of the right triangle will be 1.5 miles, and the height will be 3 miles. For the length of the diagonal path, (1.5)^2 + 3^2 = c^2. C^2 = 11.25. c = 3.354. The jogger will be on that path for 3.354/8 hour, or 0.4193 hour. (6 * 0.25) + (9 * 1/3) + (8 * 0.4193) = 7.8544.


26. An ellipse has an eccentricity of 0.8. If the length of the semimajor axis is 10, what is the length of the semiminor axis?

2   b )  4   c)  5   d)  6   e)  9

E = c/a; c = ; e = 0.8.   0.8 = c/10; c = 8.  C^2 = a^2 –b^2; 64 = 100 – b^2. B^2 = 36, so b = 6.


27. During a 10-day period, the chance of rain is 10 percent on five of the days, 25 percent on two of the days, 50 percent on two of the days, and 85 percent on a single day. What is the expected value for the number of days of rain during the 10-day period?

a) 0.29 days   b)  0.35 days  c) 1.35 days   d)   1.75 days   e) 2.85 days

(0.1 * 5) + (0.25 * 2) + (0.5 * 2)  + (0.85 * 1) = 2.85


28. In the spring, one-fourth of a large snow pile melts each day. If the pile starts at a mass of 232 pounds, how long will it take for the pile to reach a mass of 100 pounds? 

a) 1.12 days   b)  2.1 days  c) 2.92 days  d) 3.17 days   e) 3.51 days

100 = 232(0.75)^t; t = ln (100/232) / ln (0.75) = 2.92.


29. An infinite geometric series begins:

3/16, 9/64, 27/256, 81/1024 …

What is the sum of this series?

a)  7/16  b) 9/16  c) 11/32  d) 11/16  e)  3/4


R = 3/4.   1 - r = 1/4.  A = 3/16.  (3/16)/(1/4) = (3/16) * 4 = 12/16 = 3/4.



30. Two sides of a triangle are 18.5 and 27.5. What are the correct inequalities for (1) the measure the third side has to be to have a triangle and (2) the measure the third side has to be to have an obtuse triangle? 

a) 9 < x < 17.429  32 < x < 46   b) 9 < x < 20.347  33.1436 < x < 46 

c) 9 < x < 22.147  33.1436 < x < 46  d) 9 < x < 22.147  34.2374 < x < 46

e) 9 < x < 22.147  34.7461 < x < 46

To have a triangle: (1) x + 18.5 > 27.5; x > 9.  (2) x + 27.5 > 18.5; x > -9.5, so this can be disregarded. (3) 18.5 + 27.5 > x; 46 > x; x < 46.  So 9 < x < 46.

To have an obtuse triangle: c^2 > a^2 + b^2.

The longest side cannot be 18.5, or anything less than 27.5.

Assume c = 27.5.  a^2 + (18.5)^2 < (27.5)^2.  a^2 + 342.25 < 756.25.   a^2 < 414.   A < 3sqrt(46).     A < 20.347.


(2) (18.5)^2 + (27.5)^2 = 1098.5.   sqrt(1098.5) = 33.1436.   So c > 33.1436.


Combine the inequalities. 9 < a < 20.347 or 33.1436 < c < 46. 



