
Mighty Mu 2016-2017_____________________________________  Geometry Team_Solutions
1. A = 3. The line 2y – 6x = –10 can be rearranged to slope-intercept form to get y = 3x – 5. From here we get the slope is 3.

B = 3. The line has a slope of 3, so a parallel line must also have a slope of 3

C = -1/3. The line has a slope of 3, so a perpendicular line must have a slope of -1/3

D = -5. The line 2y – 6x = –10 can be rearranged to slope-intercept form to get y = 3x – 5. From here we find the -5 is the y-intercept.

2. A = 16. T is the midpoint of X (0, 0) and Y(16, 16), which is (8, 8). 8 + 8 = 16.

B = 8. U is the midpoint of X (0,0) and T (8, 8), which is (4, 4). 4 + 4 = 8

C = 4. V is the midpoint of X (0,0) and U (4, 4), which is (2, 2). 2 + 2 = 4

D = 2. W is the midpoint of X (0,0) and V (2,2), which is (1,1). 1 + 1 = 2

3. A = 2. The radius is 2 and the center is (1, 4). The bottom most point is 1 radius below the center which is (1, 2), whose y-coordinate is 2.

B = 6. The radius is 2 and the center is (1, 4). The top most point is 1 radius above the center which is (1, 6), whose y-coordinate is 6.

C = 11. (1, 4) translated 10 up and 5 left is (11, -1). The x-coordinate is 11.

D = -1. (1, 4) translated 10 up and 5 left is (11, -1). The y-coordinate is -1.
4. A.  , The formula for the volume of a cone is V = πr2, plugging in the values given results in 18 =  π32. Squaring the 3 and dividing both sides by 3π, results in h = .
B.  3, The shape of a vertical cross-section of a cone is a triangle.
C.  , The largest possible height that a vertical cross-section through this cone could be is through the middle of the cone, and therefore would have the same height has the cone.
D.  , The largest possible area of a vertical cross-section would be a cross-section down the middle, because it would include the largest height and the largest base length (diameter). Finally, the area of the triangle cross-section is (  x 6 ) / 2, which equals .
5. A.  2, the height of a square has the same length as the base of the square.
B.  4, the area of a square is the base length squared.
C.  8, the perimeter is the sum of all of the side lengths, and all of the side lengths are 2.
D. 2, using Pythagorean Theorem, 22 + 22 = c2. So, c = 2.
6. A.  12, cone 3 has the diameter of the height of cone 1, and all of the cones have a height of 6. Cone 2 has the diameter of half of the height of cone 3, and cone 3 has a height of 6, so cone 2 has a diameter of 3. Cone 1 has the same diameter as cone 2, so 3 as well. Finally, 6 + 3 + 3 = 12.
B.  0, both cone 1 and cone 2 have the same height and radius, therefore they have the same volume.
C.  3, cone 1 and cone 2 both have the same volume, but cone 3 has a larger radius and the same height as cone 1 and 2, therefore cone 3has the largest volume.
D.  4, cone 1 and 2 have the same radius, so the radius of cone 1 divided by the radius of cone 2 is equal to 1. The diameter of cone 3 is 6, so the radius is 3. Finally, 1+ 3 = 4.
7. A = 30°, B = 130°, C = 6, D = 2 or 6/
A: Angle C = 180 – Angle A – Angle B = 180 – 100 – 50 = 30°
B: Angle D = Angle A + Angle C = 100 + 30 = 130°
C: This is a 30-60-90 triangle, so to find x use the proportion: 2 : and 4 : x. Setting these proportions equal and cross multiplying results in 4 () = 2x, x=6
D: Use the proportion 2:1 and 4 : x. Setting these proportions equal and cross multiplying results in 4 = 2x, x = 2
8. A = SAS, B = AAS, C = None, D = ASA
9. A = 6, B = 24, C = 6, D = 42 + 18
A: This is a 45-45-90 triangle, so use proportions  : 1 and 6 : x. Setting these equal and cross multiplying results in: 6 = (x), x = 6
B: AC = BC, so BC = 6. A = bh = 4(6) = 24
C: BC = DE, so DE = 6. This is a 30-60-90 triangle, so use proportions  : 1 and x : 6. Setting these equal and cross multiplying results in; x = 6
D = Area BDFA = Area ABC + Area BDEC + Area DFE, Area ABC = .5bh = .5(6)(6) = 18, Area DFE = .5bh = .5 (6)(6) = 18. Area BDFA = 18 + 24 + 18 = 42 + 18
10.
1. The first inverse of the question would negate the statement making it “If I do not participate in Mighty Mu, then I do not have to join Mu Alpha Theta.” 
The second inverse would negate the first inverse making it “If I participate in Mighty Mu, then I have to join Mu Alpha Theta.”
The Third inverse would negate the second inverse making the statement “If I do not participate in Mighty Mu, then I do not have to join Mu Alpha Theta.” 
The fourth inverse would negate the third inverse making the statement “If I participate in Mighty Mu, then I have to join Mu Alpha Theta.”
The fifth inverse would negate the fourth inverse making the statement “If I do not participate in Mighty Mu, then I do not have to join Mu Alpha Theta.” 
Finally, the sixth inverse would negate the fifth inverse making the statement “If I participate in Mighty Mu, then I have to join Mu Alpha Theta.” Which is the original statement making the answer of A 1
1. The contrapositive of the original statement, would be “If I do not have to join Mu Alpha Theta, then I do not have to participate in Mighty Mu.”
The coverse of the original statement would be, “If I have to join Mu Alpha Theta, then I do have to participate in Mighty Mu.”
The converse of the inverse would be “If I do participate in Mighty Mu, then I have to join Mu Alpha Theta.”
This makes the final statement be the same as the original statement so the answer of B is 1
1. The inverse of the original statement is “If I do not participate in Mighty Mu, then I do not have to join Mu Alpha Theta.” 
The converse of the inverse is “If I do not have to join Mu Alpha Theta, then I do not participate in Mighty Mu.”
The inverse of the converse is “If I do join Mu Alpha Theta, then I do participate in Mighty Mu.”
The converse of the inverse is “If I participate in Mighty Mu, then I have to join Mu Alpha Theta.”
This makes the final statement the same as the original statement making the final answer for C 1
1. The inverse of the original statement is “If I do not participate in Mighty Mu, then I do not have to join Mu Alpha Theta.” 
The converse of the inverse is “If I do not have to join Mu Alpha Theta, then I do not have to participate in Mighty Mu.”
The contrapositive of the converse is “If I participate in Mighty Mu, then I have to join Mu Alpha Theta.
This makes the final statement the same as the original statement so the answer for D is 1
11. Given: TZ ≅ WX, TM ≅ WT, and TZ  ||  WX
Prove: MZ ≅ TXW
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	Statements
	Reasons

	1. TZ ≅ WX
	1. A. Given

	1. TM ≅ WT
	1. Given

	1. TZ       WX 
	1. Given

	1. B. ∠ZTM & ∠XWT
	1. Definition of Corresponding angles

	1. ∠MTZ ≅ ∠ TWX
	1. Corresponding Angle Postulate

	1.       MTZ  ≅  TWX
	1. C. Side Angle Side (SAS) Congruence theorem.

	1. MZ ≅ TX
	1. D. Congruent Parts of Congruent Triangles are Congruent (CPCTC)



12. Given: A, B, and C are points on circle O.
             ∠CAB is inscribed in Circle O.
             AB is a diameter of Circle O. 
Prove that the measure of ∠ CAB = ½ mBC
	Statements
	Reasons

	1. A, B, and C are points on Circle O.
	1. A. Given

	1. Segments OA, OB, and OC are radii of a circle O.
	1. Definition of radius. 

	1. ∠ CAB ≅ ∠OCA.
	1. Definition of isosceles triangle

	1. m∠CAB = m∠OCA
	1. Definition of congruent angles

	1. m∠COB = m∠CAB + m∠OCA
	1. B. Exterior Angle Theorem

	1. m∠COB = m∠CAB + m∠CAB
	1. Substitution Property

	1. m∠COB = 2m∠CAB
	1. Addition Property

	1. ½m∠COB = m∠CAB
	1. C. Division Property of Equality

	1. mBC = m∠COB
	1. A central Angle is equal to the measure of its intercepted arc.

	1. ½mBC = m∠CAB
	1. D. Substitution Property


13. sin K = 4/5; 1/cos S = 5/4; tan S = 3/4; cos K = 3/5
14. [bookmark: _GoBack]A=15; B=7; C=3; D=10.5
