
February	Regional	 Geometry	Team	 Answers	and	Solutions	
	

 1 

Answers:	
	
1.					A	=	True	 	 B	=	False	 	 C	=	False	 	 D	=	False	
	
2.					A	=	10	 	 	 B	=	40	 	 C	=	20	 	 D	=	160	
	
3.					A	=	1	 	 	 B	=	3		 	 C	=	3	 	 	 D	=	1	
	
4.					A	=	1	 	 	 B	=	52	 	 C	=	16π	 	 D	=	56	
	
5.					A	=	𝟑𝟎°	 	 B	=	𝟔𝟎°	 	 C	=	𝟏𝟖√𝟑	 	 D	=	𝟗√𝟑	
	

6.					A	=	18π	 	 B	=	24	+	3π		 C	=	𝝅
𝟑
	 	 	 D	=		𝟐𝝅√𝟑

𝟗
	

	

7.					A	=	𝟐√𝟐𝟔	 	 B	=	+𝟒
𝟑
, 𝟐
𝟑
-	 	 C	=	12	 	 D	=	𝟏𝟖°	

	
8.					A	=	144	 	 B	=	9π	 	 C	=	0.24	or	 𝟔

𝟐𝟓
	 D	=	𝟐√𝟑	

	
9.					A	=	𝟏𝟐√𝟑	 	 B	=	4		 	 C	=	384	 	 D	=	𝟐√𝟑	
	
10.					A	=	150	 	 B	=	1440	 	 C	=	990	 	 D	=	𝟗𝟎𝟎

𝟕
	

	
11.					A	=	16π	 	 B	=	6π	 	 C	=	8π	 	 D	=	𝟒𝟖

𝝅
	

	

12.						A	=	2		 	 B	=	√𝟔𝟔𝟑
𝟒
	 	 C	=	𝟗√𝟔𝟔𝟑	 	 D	=	2	

	

13.					A	=	4	 	 	 B	=	𝟏𝟒𝟒√𝟑	 	 C	=	0	 	 	 D	=	√𝟑𝟓
𝟔
	

	

14.					A	=	60	 	 B	=	𝟒√𝟑	 	 C	=	6	 	 	 D	=	𝟏𝟓√𝟑
𝟒
	

	
15.					A	=	𝟕

𝟐
	 	 	 B	=	44	 	 C	=	18	 	 D	=	8	
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Solutions:	
	
Question #1 Solution 

A) It is true since rhombuses are quadrilaterals with sides of equal length.  
B) This is false. A trapezoid has exactly one pair of parallel sides. 
C) This is false.  Kites are quadrilaterals with two pairs of adjacent sides with equal length. 
D) This is false. Rectangles are equiangular and rhombuses are equilateral, so a rectangle where all 

four sides are not equal would be a counterexample.  

 

 

Question #2 Solution 

Opposite angles of a parallelogram have equal measure, so 𝑚∠𝐴 = 𝑚∠𝐶. Then 160 = 4𝑥, implying 
𝒙 = 𝟒𝟎∘. Then use this for the measure of angle D, which can be written as 𝑚∠𝐷 = 40 − 2𝑦. Since 
adjacent angles are supplementary, 𝑚∠𝐴 +𝑚∠𝐷 = 180. Then solving for y:                    

𝑚∠𝐴 +𝑚∠𝐷 = 180>>160 + (40 − 2𝑦) = 180>> 40 − 2𝑦 = 20>>𝒚 = 𝟏𝟎 

To find 𝑚∠𝐶, since x is 40, multiply by 4 to get 160. To find 𝑚∠𝐵, note its opposite to angle D, and 

therefore has the same measure of 20 degrees.  

 
 
Question #3 Solution 
If a, b, and c are the side lengths of a right triangle, then there are three rules: 
If 𝑎" + 𝑏" < 𝑐", then the triangle is obtuse 
If 𝑎" + 𝑏" = 𝑐", then the triangle is right 
If 𝑎" + 𝑏" > 𝑐", then the triangle is acute.  
For the eight listed in the problem: 

i) 2" + 3" = 13 < 16 = 4" 
ii) 10 + 10	 = 20, so, this wouldn’t make a triangle (by the triangle inequality). 
iii) 8" + 15" = 289 = 289 = 17" 
iv) 7" + 9" = 130 < 169 = 13" 
v) 11" + 12" = 265 > 225 = 15" 
vi) 5" + 12" = 169 = 13" 
vii) (1/4)" + (1/2)" = 5/16 < 25/64 = (5/8)" 
viii) 8 + 10 = 18 
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Question #4 Solution 

A) Since tangent of an angle is equal to the length of the opposite side divided by the length of the 
adjacent side, this results in: (𝑡𝑎𝑛𝐴)(𝑡𝑎𝑛𝐶) = #$

%#
⋅ %#
#$
= 𝟏 

B)  The diagonals perpendicularly bisect each other as 
seen in the image, and then by the Pythagorean 
theorem, each side of the rhombus is 13. There are 
four sides, hence the perimeter is 52.  

C) One method is to use the formula 𝐴 = 𝑠𝑟, where A 
is the area of the triangle, while s and r correspond 
to the semi perimeter of the triangle and the radius 
of the incircle, respectfully. Another formula for the area of a triangle is 𝐴 = 1/2	𝑏ℎ, so combine 
these equations and solve for r : 1/2	𝑏ℎ = 𝑠𝑟>>1/2(9)(40) = 1/2(9 + 40 + 41)𝑟>>180 =
45	𝑟>>4 = 𝑟 
With the radius found, the area of the incircle is 𝜋𝑟" =
𝜋(4") = 𝟏𝟔𝝅. 

D) The formula of a trapezoid is 𝐴 = (1/2)(𝑏& + 𝑏")ℎ, and all 
the variables are known except h. Solving for h results in the 
height equaling 12. Then the Pythagorean theorem allows us 
to find the missing side length of the trapezoid (refer to 
image). Hence the perimeter is 56.   

Question #5 Solution 

A) In the image shown, line segment BE cuts the hexagon into two 
halves, so the interior angle is bisected. Then since triangle EDC is 
isosceles, the two smaller angles are 30 degrees (angles in a 
triangle add to 180). Then at angle C, one can subtract 30 from the 
entire angle measure of 120 to find the measure of angle BCE to 
be 90. Since two of the angles of triangle BEC are known, 
subtracting from 180 gives the measure of angle BEC, 30 degrees.  

B) Use the same picture that is in part A. segment BE bisects 
angle B, halving the measure of angle B. Half of 120 degrees 
is 60 degrees. 

C) As seen in diagram, triangle BEC is a 30-60-90 triangle. 
Using the ratio rules and the fact that the side length of the 
hexagon is 6, the height of the triangle can be found as in the 
image, and the area is 1/2 ⋅ 6 ⋅ 6√3 = 𝟏𝟖√𝟑. 

D) Splitting the triangle like in the picture, and by using 30-60-
90 side length ratios, the necessary side lengths can be found. 
Then the area is (1/2) ⋅ 6√3 ⋅ 3 = 𝟗√𝟑.       
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Question #6 Solution 

A) For this problem, multiply the area of the circle by the proportion taken up by the angle: 

𝑚
360 ⋅ 𝜋𝑟

" ⇒
45
360 ⋅ 𝜋

(12)" = 1/8 ⋅ 144𝜋 = 𝟏𝟖𝛑 

B) For the 3π part seen in the figure, it is '
()*

⋅ 2𝜋𝑟 ⇒ +,
()*

⋅ 2𝜋(12) = 3π. Adding the radii, the 

answer is 24 + 3π .                                                                  
                                                                                                                    

C) Marking the radius of the circle (which is the same length as a side of the hexagon) as S, 

compute the following:   circ.	of	circle
perim.	of	hex.

= ":;
);

= 𝛑
𝟑
                                 

D) Using the same image as part C,       area	of	circle
area	of	hexagon

= :;!

)⋅"
!√$
%

= ":
(√(

= 𝟐𝛑√𝟑
𝟗

 

 

 

Question #7 Solution 

A) Call 𝑌 = (𝑠, 𝑡), then working backwards with the midpoint formula, one would have (−1,2) =
V"EF

"
, +EG
"
W. Then solving for s and t one finds 𝑌 = (−4,0). Doing a similar process for Z results 

in 𝑍 = (6,−2). Then using the distance formula: 
𝑌𝑍 = Y(6 − (−4))" + (−2)" = √100 + 4 = 𝟐√𝟐𝟔 

B) To find the centroid, it is sufficient to do the average for each coordinate: 

𝐶𝑒𝑛𝑡𝑟𝑜𝑖𝑑 = _
2 − 4 + 6

3 ,
4 + 0 − 2

3 ` = _
𝟒
𝟑 ,
𝟐
𝟑` 

C) If a regular polygon has n sides, then the number of diagonals is H(HJ()
"

. Either by solving 

backwards or trying different values for n, one would find that there are 12 sides, since &"⋅L
"
= 54. 

D) Similar to C, the setup is H(HJ()
"

= 170, and by either solving backwards or trying different 
values of n, one finds that 𝑛 = 20. Then since this is a regular polygon and all the exterior angles 
add up to 360 degrees, the measure of one exterior angle is 360/20 = 𝟏𝟖 degrees. 
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Question #8 Solution 

A) From the given information, it can be deduced that the measure of 
minor arc AB is 72 degrees. This makes the measure of major arc AB 
equal to 288 degrees, since the total degrees is equal to 360. Then since 
angle ANB is an inscribed angle, it is half of 288, which is 144 degrees. 
 
 

B) Observe that the desired area is a fourth of the circle, and the side of a square 
is the same length as the radius of the circle. Then the area of the circle is 
π(6)" = 36, and a fourth of this is 𝟗𝛑. 

 

C) Since the diameter is 10 times bigger in circle B, the area would be 
a multiple of the area of circle A, by 10^2 = 100. Hence the area of 
circle A is "+

&**
= 𝟎. 𝟐𝟒	𝒐𝒓 𝟔

𝟐𝟓
. 

 
D) Drawing two altitudes of the isosceles trapezoid helps to find the 

height. Once this this is done, the Pythagorean theorem can be used 
to find the height to be 𝟐√𝟑. 

 

Question #9 Solution 

A) Use the 30-60-90 triangle side ratios to find the missing side, as shown 
in the image. Then the area is (1/2) ⋅ 4√3 ⋅ 6 = 𝟏𝟐√𝟑.   

 

B) As seen in the figure, this is a right triangle with legs of length 2 and 4. 
Then the area of this bounded region is  

𝐴 = (1/2)𝑏ℎ = (1/2)(2)(4) = 𝟒 
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C) Since all the sides have equal length, each side will have length 20. Then by the Pythagorean 
theorem, or by noticing it is a multiple of the 3-4-5 Pythagorean triple, the missing length can be 
found to be 16, making the second diagonal 32. Then the area is (1/2) ⋅ 32 ⋅ 24 = 𝟑𝟖𝟒. 

D) Using Pythagorean theorem like in the image below, the unknown diagonal is found to have 
length 2√3. Then the area of the rhombus is 				(1/2)e2√3f(2) = 𝟐√𝟑. 

 

Question #10 Solution 

A) Since the sum of exterior angles is 360, each exterior angle is 360/12=30 degrees. This makes the 
interior angle 180-30=150 degrees. 

B) Each exterior angle of a decagon is 360/10=36 degrees, so then the sum of supplements is 
10(180-36)=1440 degrees. 

C) Each exterior angle is 360/15=24 degrees. Then the sum of complements is 15(90-24)=990 
degrees. 

D) The total sum of angles is 180(7-2)=900 degrees. Then dividing by the number of angles (7), it is 
𝟗𝟎𝟎
𝟕

. 

 

Question #11 Solution 

A) Find the side length of the triangle by solving backwards: 
𝑠"√3
4 = 12√3 ⇒ 𝑠 = 4√3 

Then the altitude of the triangle is e2√3f ⋅ e√3f = 6, and since the 
circumradius of an equilateral triangle is 2/3rd of its height, the 
circumradius is (2/3) ⋅ 6 = 4 
This makes the area of the circle 𝜋4" = 𝟏𝟔𝝅. 
 
 
 

B) Solving backwards to find the length of a side of the square, 𝑠" =
12 ⇒ 𝑠 = 2√3. Then using 45-45-90 triangle ratios as shown in the 
picture, the diameter of the circle is 2√6. Then the area of the circle is 
π𝑟" = πe√6f

"
= 𝟔𝛑. 
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C) Solving backwards to find the side length of the hexagon, 6 ⋅ F
!√(
+
=

12√3 ⇒ 𝑠 = √8. This is also the radius of the circle, so the area is 
πe√8f

"
= 𝟖𝛑. 

 
 
 

D) To find the area of the circle, solve backwards: π𝑟" = 12 ⇒ 𝑟 =

g&"
:

.Then the side of the square would be the same length as the 

diameter as shown in the figure. Then the area of the square is 

h2g&"
:
i
"

= 𝟒𝟖
𝛑

. 

 

 

Question #12 Solution 

A) Since the triangles are similar, %#
%$
= ST

SU
⇒ V

%$
= V

"
, so AC=2. 

B) Similar to how AC was found in part A, one can find BC to be 8. Then using Heron’s formula, 
the area of triangle ABC is 

Y𝑠(𝑠 − 𝑎)(𝑠 − 𝑏)(𝑠 − 𝑐) = Y(17/2)(3/2)(13/2)(1/2) =
√𝟔𝟔𝟑
𝟒  

 
C) Since triangle DEF has side lengths that scale up the sides of triangle ABC by a factor of 6, the 

area scales by a factor of 36, so the area is 36 ⋅ √))(
+

= 𝟗√𝟔𝟔𝟑. 
D) Since 7" + 2" = 53 < 64 = 8", the triangle is obtuse. 

 

Question #13 Solution 

A) Since both triangles are equilateral, they are similar. If the equilateral triangle has a fourth the 
area, then the side lengths will be half of the side lengths of triangle ABC, since Y1/4 = 1/2. 
Hence the side length is (1/2) ⋅ 8 = 𝟒. 

B) Since this triangle’s sides have a length three times that of triangle ABC, the area will be 3" = 9 

times that of triangle ABC. This is 9 ⋅ W
!√(
+
= 𝟏𝟒𝟒√𝟑. 

C) Since it is an equilateral triangle, the centroid and orthocenter are in the same 
location. Hence the distance is 0. 

D) Label the corresponding sides with 1 and 6, then use the Pythagorean theorem 
to find the length of side EF. Then to find sin D, take the ratio of the opposite 
side divided by the hypotenuse, to get √𝟑𝟓/𝟔. 
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Question #14 Solution 

A) Note that this is the Pythagorean triple 5-12-13, but each of the values are multiplied by 13. Use 
the triangle with lengths 5-12-13 for easier calculations. Since this is a right triangle, the two legs 
are altitudes, with lengths 5 and 12. Then the area is 1/2(5)(12) = 30. Then call the length of 
the altitude from the right angle to the hypotenuse as x, and using the standard triangle area 
formula the setup is ½(13)(x)=30, so 𝑥 = 60/13. Since this is less than 5, it is the smallest 
length. Then multiplying by 13 to get what the length is in the original triangle-the answer is 60. 

B) 𝐴𝑀 = (√(E,√(
"

= 𝟒√𝟑 

C) 𝐺𝑀 = ge3√3fe6√3f(4)
$

= √216$ = 𝟔. 

D) 𝐻𝑀 = "
&
$√$

E &
'√$

= "
(

&'√$

= 𝟏𝟓√𝟑
𝟒

. 

 

 

Question #15 Solution 

A) The area can be found using the shoelace theorem. Equivalently, for 
points (𝑥&, 𝑦&), (𝑥", 𝑦"), (𝑥(, 𝑦() it can be found by doing 
Plugging in the points this becomes 

1/2 ⋅ |(3 − 1)(7 − 2) − (2 − 1)(5 − 2)| = 1/2 ⋅ 7 = 𝟕/𝟐 
 

B) Using the distance formula,  
𝐴𝐵 = Y(3 − 1)" + (5 − 2)" = √13 

Doing this for the other two sides results in 𝐵𝐶 = √5 and 𝐴𝐶 = √26. 
Then the sum of squares is 13+5+26=44. 
 

C) Using the formula for the distance between a line and a point (the line 
is rewritten as 2x-y-3=0), which is |%ZE#[E$|

√%!E#!
, the computation becomes 

=
|(2)(6) + (−1)(𝑔) − 3|

Y2" + (−1)"
=
|9 − 𝑔|
√5

 

For this to equal 5, by working backwards one can find that the two values for g are going to be 
9 − 5√5, 9 + 5√5. Their sum is 18. 
 

D) Since two of the angles are given, it can be computed that the third angle of the triangle, angle 
KIT is 90 degrees. Then it is easy to plot point I, as it is to the left of point T. The longest side of 
a right triangle is the hypotenuse. Since this is a 30-60-90 triangle and the length of side IT is 4, 
the hypotenuse has length 8. 

	


