National MA® 2008 Solutions Theta Geometry

L. 8:%|60( 1115|=—|60 165|= —| 105|=52.5° (D)
2. Converse(p —g)=(g — p).Inverse (¢ = p)=(~ g —~ p).Converse (~q—~ p)=(~p—>~q). (A)
3. Sum of acute angles of 4 rt. Asis 360°.
- mXEOF +2x+2y=360°
150°+2x+2y=360° 2x+2y=210% x+y=105°
~.m£O (i.e.mgEOC) =180°—105° = 75° (A)
4, Area=%(12~25)=150 (B)
1 24J_
5. A:\/18(18—10)(18—12)(18—14):5(14)11;A= 18(8)(6)(4) =7h; 246 =Th; h=""" (©)
2
6. 6(Sfj=150\/§; s> =100; s =10. A=150\/_=%ap=%a(60)=30a. na=53. (B)
7. 1=N6>+5"; LA=%pl=%(IO7z)(\/a)=57r\/a. (©)
11, (3)(4) 1 (12)2 1 [12)2 1 (12)2 1 (12)2 487
8. =1 2:—; V=-rx — +—7m| — | hy=—7m| — +h)=—x| — 5)=—— C
TTh TS 5 ) i3S RS ) k) =3 ) )= ©
9. The point of concurrency for altitudes of a triangle is the orthocenter. (©)
(2] o RV
10. Arclength=—- (xnd). O6m=—0I(167); O0=— E
rc leng 27[( ) 27[( ) , (E)
11. 4x+(6x-20)=90% 10x=110; x=11. 4x=44°% (6x—20)=46°. 180° —44° =136° (D)
12. Order of A/B is unimportant. Either PA =6 & PB =36 or vice versa. .. PA- PB=(6)(36)=216 (D)
13. SA=4zr’ =47(9) =4(817)=324x (B)
1 1 1
14. r=—(a+b-c)=—=(11+60-61)=—(10)=5 A
r=—(a+b=c)=—( )=5(10) )
x2 y2 x2 y2 x2 y2 x2 y2
15. Example: ~5—2>=1. —-=2-+8; ———2-=8 ———=_=1. . hyperbol A
e e Ty 7 5 7 s 56 40 pervora )
16. X’ +y —2x+4y+5=0; x> —2x+1+y* +4y+4=-5+1+4; (x—1)"+(y+2)"=0; pt(1,-2) (B)
17. 68-101t A; r= %(6+8—10)=%(4)=2; AA—AO:%(6)(8)—7:(2)2=24—47: (A)
18. Must have correct x,y,z intercepts so need LCM of 2,3, & 4: 12; 6x +4y + 3z =12 (D)
19. V=%7:(4)3=§75(2)2h; (4) =h; h=64 (B)
20. =§(B+b+x/ b): Vv == (20+5+ (20)(5))=5(25+10)=175 (D)
21. PQ:%(AB—DC); 30:1(100—0(:); 60=100—DC; DC =40 (©)
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Area AADC =% area isosceles/A
Area AADC = Area AABC + Area ABDC
B
0 Area AADC——(I)( )+ ; (1)(.5) ®)
9
< AreaAADC—l l=§
2 4 4
. ] lesA=2 3 —2—15
A I c - area isoscelesA = 2)=7="
22.
90—2x=%(90—x)
180-4x=90—x (B)
90=3x
30=x mAMCD =90-2(x)=90-2(30)=30°
23.
5
-
2
12 d=5 (B)
z|
2
center of sphere
24.
25. Let x = area of overlap. (4007 —x)— (2257 —x)=4007 - 2257 =1757% (A)
26. 8,10,12 A=—(areau) Area o = 4,/15(15-8)(15-10)(15-12) = 4,/15(7) =4-15J7 = 6077 (O)

27. Aray drawn from a vertex of a triangle through the midpoint of a median of the triangle divides the side
opposite the vertex, into two unequal segments. The longer of these segments is twice the length of the

shorter segment. In this situation BP = 2PC. .. BP=8 and CB = 12. (D)
28. Extend AB & DE to intersect at C. Draw FO to create three ~ rtAs . % :% : ~.FO*=AD-EB
and by substitution F O’ =FD-FE (B)

29.  m£1=70°, m£XTD =70° mx12=110°110°=70°+mx2, . mA2=40° & mTD =80° .

360° — (140°+80° +50°) =90° = mXY. m«S =E(mXDT —mXY )= %(220° ~90°) = 65° (E)

Roll the cylinder 10 times so that all of the wire has touched
41 the ground. The path of the wire on the ground, the path of
the bottom edge of cylinder, and the length of the cylinder in
final position forms a rt. A whose horizontal leg = 10(4) and
40 whose vertical leg is the length of the cylinder (9). ... the
30. hypotenuse (and the length of the wire) is 41. ©




