Mu Alpha Theta 2016

Theta Perimeters, Areas & Volumes

1. A The sum of two sides of a triangle must be greater than the 3" side. 14 +48 > x,x<62. Inan
acute triangle the square of the longest side must be less than the sum of the squares of the

other two sides. i <14%+48 , x < 50. The largest integer less than 50 is 49. The perimeter of

the triangle is 111.
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Tangents that go to the same circle from the same exterior point are congruent.
Tangents are perpendicular to radii at the points of tangency.

Pythagorean Theorem:

(3+r) +(r+10)°=13°

KT r!+13r-30=0
r=2(r=-15is extraneous)
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A= 243 + 24
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A=2443

4. B When base angles of a triangle are congruent, the sides opposite the angles are also congruent.

3 3
Ax’+1=6x+1. x== (x=0is extraneous) . Substitute = in for x to find that the perimeter is

111.

A RAE’+EB’ +DE’>+EC* =®iameter’ giameter = 5\/5 g=pd &= 5,0\/5
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7. A
Xl yl
XZ y2
X3 y3
Xy Vs
XS y5
X, Y _ |X1y2 TXY3 XY, XY s H XY =X Y XYy — XY — XY, XY,
2 2
Area =18
8. D freaHadiusxBemiperimeter #A=6x20 A =120
9. C
25 AAMN ~ ABC by Angle-Angle Similarity Postulate.
M Y X_y
| 2Bx 5 7 24~ 7
7
A x N 24-x ¢ y= 5%
"-.._______________,./
24 2(2—1 ) +2(24-%)
17
48 — 1 X
10. _ -w =40 ' .
D fAreaZTw RerimeterZFR(+2w Solve the system of equations. The sides of

2042w =182
the rectangle are ﬁﬁ@ndl}ﬁx/} The length of the rectangle’s diagonal can be found using the

Pythagorean Theorem. L(;A\/E)z +(5\/E)2 = @iagonal’ . The diagonal measures /82.
11. C AC =12 since all radii in the same circle are congruent. Thus, @ABC is equilateral and

Dftheircr2
WDA:6OO. Lengthﬁﬂﬁn@rcﬁ:ﬁ!’neasure eldarc p[" .
360°
60°x2p12 20
Length of BC = oUxepls v
360° 3

12. B If the ratio of the perimeters is 2:7, then the scale factor is also 2:7. If the scale factor is 2:7, then
the ratio of the areas is 3% : 7%, or 4:49

13. C

3 3 TheRliagonals®f@Bquare@re@ongruent,
theyisect®ach@ther,@nd&heykire
perpendicular®oRach@®ther.fT heBidedf

33 the@quarelEneasuresBﬁ.[?IrhusEthe
perimeter@aﬂﬂhe@quareﬁbmzﬁ.




Mu Alpha Theta 2016 Theta Perimeters, Areas & Volumes

14, SA Il 32 16 16
C >maflercone 247 _ 0 If the ratio of the surface areas is @—5 then the scale factor is

SAlarger cone 507

4 3
\/_ 4 . If the scale factor is —, then the ratio of the volumes is 4—3: 64 64 = 128p
J25 5 B’ 52125 125 V.
[:"{L =250p

15. A If the minor arc measures 42°, then the major arc measures 318°.

measure of the arc-zr* 318°-7-6° 159 .

Area of the sector = = =
360° 360° 5

16. 2
B If the ratio of the circumferences of two circles is 5 , then the ratio of the areas of the circles is
2’ 4 areadfEtheBmaller@ircle _ 4 _ A A _§p
5 25 pareabfihedargertircle 25 10p @° 5
17. 27r? h 273 73°-8
A Volume of the ice cream = V[, iere + Veone = AL =42
3 3 3 3
18. B
A VolumeZ#/ -V

Iargerﬁtone smallerzone

7 2
/ VqumeI} pr h,
T

____________ - 15%x8 6218
Vqume@:E‘D 3 _,03

wolumeZ®H04,0

19. ¢ [_3{+X+X\/£:4+4\/E r;xZZ\/E The hypotenuse measures 4.

20. C
The space diagonal of the rectangular prism is the diameter of
the sphere. @iameter@@/ﬁz FW R =N+ 42 +122 =13
Arr’ 4”[?) 2197
Volume of the sphere = dA = V4
3 3 6
21. _ _ 5 2 . 2 - 9
D polumedf@iight@ylinderZr h F(1’3) X2 multiply by I§ or divide byl?_r
22. E
P — They will paint the inside and outside of each wall
- : - 5 yd (lateral face of the prism): @#*x10x5+4x5x13. They
; will paint the ceiling (base of the prism): [@0x13.
A o The total number of square yards that they will
10vd Y paint is 590 yd2.
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23. B
Since E , E, and ﬁ all measure 8, AABD is
an equilateral triangle and mZABD = 60°. The
diagonals of a rhombus are perpendicular to
each other and they bisect each other.
did, 883
Area of a rhombus = 5 ——-32\/_
24.

The height of the cylinder is equivalent to the diameter of

the sphere. Since the height is 10, the radius of the sphere
is 5.

4
Volume of a sphere = 7: = = V4

Find the area of the segment of §pC bounded by the chord

M/ and mTM—/

measurefithe@rcxpr’ 3
360°

W o 2
60°px12? 12 3
Area®fitheBegmentD O CEH /67 o° 4\/_

Area®fitheBegment®fEO CEF24p - 36\/5
AreabftheBegmentD O CERAreadfitheBegment®DO K

fhrea®fiiheBhadedEegionE#8p - 72\/5

AreafitheBegmentDADC =

26. Bh
A Vqume@’yramid@: The base is a rhombus with diagonals measuring 6 and 8.
d xd X 24x4
B=—1—-2= 68 =24 V= =32
ml 2 2 3

Since the cube is inscribed in the sphere, the space diagonal of the cube

is the diameter of the sphere. épace@ﬂiagonallﬁ@\/g, where s
represents the edges of the cube. The radius of the sphere, r, is half the

s\3

s length of the space diagonal. r =

surface area of the cube 652 65’ 2

surface area of the sphere Anr’ (s«/_] ;
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28. D
The piece of cake is a sector of the cylinder. Two of the lateral faces are
40°-274-3 24
rectangles: @x4x3 =24, the curved lateral surface: —=—r ,
360° 9
o 2
. the bases are sectors of the circle: 40°z4 :27[. The surface area of
40 360°
(. 56 )
the slice of cake is #24+;p} An’.
?
29. A

qumeEbf@EﬂrustumlE: A h(B1 + B2 +, /Ble )

B, = Brea®fiargerbase®f@hedrustum
B, = area®fBmallerfbase®f@heHrustum
# = theight®fEhefrustum

12

(1\2]

1 (1)
VqumeIZbﬂErustum@lzt82+LEJ + SZLE)

(1 )
VqumeIZi)erustumE:4L64+ Z + 4J

olumeBDfrustumER273
30. C polumedfidctagonal@rismEareadfhebase height@®fihefbrism@26115 = 390.



