Geometry Individual Solutions                                                                                        Ft. Myers Inv.  2/28/09
1. D.   The lines could be either parallel or skew so the correct choice is D. Sometimes

2. D.   the contrapositive is the inverse of the converse so D. is the correct choice

3. D.   See the drawing below
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4. C.   The average angle is equal to the sum of all the angles divided by the number of angles. In the case of a hexagon the sum of the angles is 720° so the average is 720/6 or C. 120°.

5. B.   The area of a kite is the product of the diagonals divided by 2, so the area of the kite is 72in2. The price is in ft2 so the area needs to be converted. 72in2 is 0.5ft2 so 0.5 times $1.50 is $0.75.

6. B.  Given an intersection, the planes intersect in a line. 
7. B.  The ratio between the areas of similar triangle is equal to the square of the ratio of the sides. 
             So if the ratio of the sides is 3/2 then the ratio of the areas is 9/4. 4 times 9/4 is 9 which is B.

8. E.  All of the other choices form right or acute triangles. 

9. A. The number of strings is number of diagonals plus 15 the number of diagonals is (15∙12)/2.      

            This totals to 90 plus 15 or 105.

10. A.  w = 180° -A, z = 180° - B, A = 180° - w, B = 180° - z.  

             C + D = 360° - (A + B)=360°- (360° - w – z) = w+z.     Then  (C + D)/(w + z) = (w + z)/(w + z) →1:1.            
11. B. When the area of both slices is measured Boya’s slice is 9π in2 and Esther’s is 8π in2 so Boya is 
            correct and hers is larger by π in2.

12.  B. The diagonal of the box is found with the Pythagorean Theorem first by finding one of the 
             diagonals of the faces and then using that with the third dimension in a second calculation. 
            The diagonal of the 3 by 4 side is 5. Using 5 and 12 we can calculate the diagonal to be 13.
13. E. A triangle formed by the midsegments of another triangle has an area equal to one quarter of 
            the area of the larger triangle so in this case one forth of 60 or 15. 

14. C.  The measure of opposite angles of an inscribed quadrilateral add up to 180°. 180-109=71.

15. B.   The area of the label can be found with the expression 2πrh, with r being the radius and h being the height. This makes the area of the label 160π cm2 ≈ 502.4 cm2 when multiplied by the price the total is $5.02.

16. C.  The values of x can be found with the following setup: x+ (3/2)x = 20. When you solve for x you get 8. So BD must equal 20-8 or 12 and so BC is (1/2)12 or 6. AC is equal to AB plus BC so 8+6 or 14.

17. D.  20 sides
18. C. In a regular hexagon the radius is equal to the side length. So the area of the circle is π(6)2 or 36π and the area of the hexagon is (.5)aP. The apothem has a length of  3
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 and the perimeter is 36 so the area of the hexagon is 54
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. A/B then equals (36
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π)/162 or (2
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π)/9.

19. A.

20. B. The volume of the original ice ball is 36π mL and the volume of the ball after two hours of melting is (32π/3) mL. By using the formula V=(4/3)πr3 the radius of the two spheres can be found to be, 3 for the original ball and, 2 for the ball after melting. This means the difference in radii is 1.00.

21. E.  I. two distinct parallel lines always define a plane, leaving options A. B. and E.  II. Three points don’t define a plane when the points are collinear; this eliminates option B. leaving A. and E.  III. A line and a point not on the line always define a plane, this eliminates option A. leaving only option E.

22. D. The complement of 30° is 60°. The supplement of 60° is 120°. The supplement of 120° is 60°. The complement of 60° is 30°. The supplement of 30° is 150° or choice D.

23. D. The walkway will take the shape of a rectangle with rounded corners.  The volume of cement needed can be calculated by the formula V=Ah where A is the area of the topmost surface of the walkway. This area is equal to 2(25*2)+2(15*2)+π(2)2. When this area is plugged into the formula for the volume along with the value of h (.5) the volume is 80+2π.
24. A.  The radius of the circle is found using the Pythagorean Theorem with the radius being the hypotenuse of right triangle with legs measuring 4cm and 10cm. This means the radius is √116 or 2√29.

25. C. The triangle is a right triangle and the radius of a circle circumscribed around a right triangle is equal to (.5) times the length of the hypotenuse. Therefore the area of the circle is π(17)2 or 289π.

26. B.  The area of the circle is 36π and the area of the hexagon (we found this in #18) is 54
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.  So the area between the circle and end of hexagon of one of the six equal segments of the hexagon is 
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27. B.  The radius of the circle is equal to the distance between the points. Therefore the radius is 5 by the distance formula, and thus the area is 25π.

28. D.  An exterior angle is equal to 180° minus the measure of the interior angle. To find the value of the interior angle you find the sum of the angles using the formula 180°(n-2) where n is the number of sides then you divide the result by the number of sides. In this case the measure of the interior angle is 144°, and thus the measure of the exterior angle is 36°.

29. B.  See picture below:
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30. C.  Set the values equal to each other and solve the resulting quadratic. the result is x=2
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