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Solutions:

1. The circle has diameter 36, so the square has side length 1842 and thus area

(18«/2)2 —648.

2. The triangle must be a right triangle being inscribed the way it is, so the hypotenuse,

which is the diameter, is 10; thus the area is %(5)(5\/5) —12.543.

3. The parallelogram doesn’t have to be a rhombus unless the sides form right angles.
However, the parallelogram doesn’t have to be a square either as the sides don’t
have to be equal. A kite isn’t necessarily a parallelogram. So the parallelogram must
be a rectangle.

4. The arcs’s degree measures are each the lengths divided by the radius length, and
those are each double the angles of the triangle, so the interior angles of the triangle
are in that same ratio. Therefore, the angles are all different and the largest angle is

65

180 ——M—
16 +63+65

=81.25", making the triangle scalene.

5. 5’ +5° =25+25=50+25, so (5,5) is not on the circle.

6. Both angles ZA and /B must be 45°, and the arcs are both double the inscribed

angles that intersect them. Therefore, arc AC has measure 90°.

7. Since the radius of the circle is 5 and the chord is 4 units away from the center, the
length of the chord is 2-3=6. Since the base angles of the triangle are both 45, the

legs of the triangle are both 6 \/5 = 3\/5. The perimeter is 2(3\/5) +6=6+ 6\/5.
1 ., . .
8. A=8-E-5 sin45° =50+/2

9. The angle made by the tangents is x = %(270° -90 ) =90°,
and the two angles made at the points of tangency are ’
both 90°, so the quadrilateral must be a rectangle. 4
Additionally, two consecutive sides (two radii, two .

tangents) are equal, so the rectangle must be a square.
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10.

11.

12.

13.

14.

3a\/3=9=>a=+/3, and this is the length of the diameter, so the area enclosed by the
2
circle is ﬂ(ﬁ)/ :377
4 4

The measure of arc BC is 80° since it is

double the inscribed angle ZA. Therefore,
the other two arcs have measure 140°. This
makes the two base angles of the larger
triangle made with the tangents equal to

%(220° ~140°)=40", and thus the other angle

would have measure 100°. @

The circles have radii in the ratio 5:7:11, and since the ﬂb

circumference of the smallest circle is 10, the radii

have measure 5, 7, and 11. The triangles have side
lengths equal to the sum of two of these radii, so the
lengths of the triangle are 12, 16, and 18. Using Hero's
formula, the area enclosed by the triangle is

\J23-5-7-11=4/8855.

Since the radius has length 5, the leg of the triangle has
length 10. Because the triangle is isosceles and the

length of side BC is 4, the length of side BD is 2 and

A_D\tho2 _22 =J96

AD is an altitude. Therefore,

=46.

Half the shorter base has length 5, so by the diagram,
the distance the shorter base is from the center of the

circle is V17 —5% =264 =24/66 , making the altitude

of the trapezoid 8+2+/66 . Doing a similar calculation

for the longer base, half the longer base has length
17° —8% =15, so the longer base has length 30. Therefore, the area enclosed by the

trapezoid is %(10+30)(8+zﬁ)=160+4oﬁ.
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15.

16.

17.

18.

19.

2
2rr=45—=r= 4—5 =S A=nr‘=r 4—5 = % , which is the area enclosed by the
27 27 4

circle. Using the Shoelace method, the area enclosed by the triangle is
2 0
04 612
305 -2|-8|=A= l|26—4| =11. Therefore the ratio of these two areas is
-42 00 2
26 4

2025
%:2025:44;:.

Since the ratio of angles are 8:8:7:7:6 and the interior
angles of a pentagon sum to 540°, the angles are 120°,

120°, 105°, 105°, and 90°. Arc BAED has measure 210°
because it is intercepted by inscribed angle ZC, so minor

arc BD must have measure 150°.

The length of the common external tangent is \/(8 +5+ 5)2 —(8 —5)2 =+/324-9

=/315=34/35. The length of the common internal tangent is \II(S +5+ 5)2 —(8+ 5)2

=\/324—169 = \/155 . The sum of these lengths is 3\/£+\/155 .
Completing the square gives 4x° —8x+4+4y* —12y+9=1+4+9
2 2
= 4(x—1)2 +4(y—%) - 14:>(x—1)2 +(y—%) - A Therefore, the circle has

radius % so the square that circumscribes the circle has side length /14, so the

area of the square is 14.

Let b be the other leg length and c the hypotenuse length. Therefore, b+c=32 and
64=c’—b*=(c+b)(c—b)=c—b=2. Solving this system, c=17 and b=15.

1/ (8)(15
Therefore, the radius of the inscribed circle is r=—= A(Z—)O()
S

=3 and the area

enclosed by the circle is 7[(3)2 =9r.
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20.  If a is the leg length of the triangle, %az =8=a=4, so the hypotenuse has length
442, but since the triangle is inscribed in a circle, the hypotenuse is the diameter.
Therefore, the distance traveled is 7(7z . 4\/5) = 287z\/§.

2+0+7 0+3+6
3

21.  The centroid of the triangle is the point ( J= (3,3), and since the

circle passes through the origin, it has radius 32, making the circumference

2ﬂ(3\/§)=67z\/§ .

22. Using s=r@, 10:r(§J:>r=3—0,and because the
T

central angle is 60°, the third length of the triangle

has the same length. Therefore, the perimeter of /
the portion of the sector remaining has perimeter 10in
[
10+ @ .
V3

443 223

23.  The side length of the hexagon is . 3

, so the side length of the image of

22@_5_110ﬁ
3 3

the dilation is . The radius of the inscribed circle of the dilation,

B3

therefore, is 55, making the area enclosed by the dilation 30257 .

24.  Since the triangle is right, the circumcenter of the triangle is the midpoint of the
hypotenuse. Therefore, the area of the intersection of the enclosures of the triangle

and the circle is just half the enclosure of the circle. A= %(72’ -3 ) = 97”
25.  Inorder to inscribe the hexagon so that one side is on the hypotenuse and one is on

the short leg, the triangle must be a 30-60-90 triangle. Let x be the length of a side
of the hexagon. This creates a small equilateral triangle in

the corner with side length x and a right triangle in another

corner which is also a 30-60-90 and which has a hypotenuse

of length x. Therefore, the leg of the smaller right triangle

on the smaller leg of the big right triangle has length % .
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26.

27.

28.

29.

Therefore, summing the lengths along the short leg of the big right triangle,
18=x+x+ % = 5X 5 =X= 3V , and thus, the perimeter of the hexagon must be

6.36_216

5 5

Let x be the length of the shorter tangent. As in the
diagram, the longer of the first two tangents must
contain the 60° angle. Therefore, the longer of the first

8
two tangents must have length — + x, and thus we

NE]
8 16 4 . .
have that =+ x=—=—x= x=—=. Therefore, the area of the quadrilateral, which
NE) NE) NE)
is a trapezoid, is 1[2 + iJ(8) = % .
2\\B B 3

A=

424@:4\/5; B=(4+4J§)2—4(%(245)2j=32+32\/5; C=%=¥:and

6

4 (#48)(32+3242)

D=2/3. Therefore, 2= = —32/3+326.

HE

- ‘A‘ZJ;‘D _ 426 =12, and, since ‘E(‘

E(‘EMRHA_D =2«/€. Therefore,
= Z‘A_X‘ = 4«/6, and thus we have (‘WZD(‘MTZ‘ + 8)

~(545)405 1272

sought perimeteris 12+ (—4 + 4\/§) + 6\/6 =8+ 6\/g+ 4@ .

We have ‘A_Z‘

_[av

77| 7

)

)2 + S‘WZ‘ -192=0= ‘VITZ‘ =—4+ 4\/§ . Therefore, the

Since ‘A_D‘:‘ﬁ} ,arc ED also has measure 45°. Since

DG is a 90° arg, if O is the center of the circle, then
quadrilateral ODCG is a square, and thus has side length

4\/5, which is also the radius length of the circle. ZEAD
is also 45, so ‘A_D‘ =42 . Therefore, by similarity of
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30.

triangles,

A_B‘:16, making ‘E‘:8—4x/§. Now, since ED is a 45’ arg, its length is
s= (4«/5)(%] =<2 . Therefore, the sought perimeter is 4«/§+ (8 - 4\/§) + 7[\/5

=8+7Z'\/§.

The diameter of the sphere is 20, so the length

of one side of the cube has length 2, making 10

B

the length of a face diagonal 20v2 . Since the 10

NE)

sphere contains two face diagonals and two
edges of the cube, the plane passes through the
center of the sphere. Therefore, the area

enclosed by the circle outside the cube is 72(10)2 —[—J(



