National Mu Alpha Theta 2008 Theta Bowl Solutions

1. (3x—1)-4(3x—1) = (x+2)(x-2)(3x-1); x=-2,2,1/3; A=-2+2+1/3=1/3; B=-0.5+0.5+3=3;

C=(2)(-2)(1/3)=-4/3; D=4+4+1/9=73/9; =-4+73 = 69
2
2. A 36 54\/5 =6 5 f ;8 = 6, perimeter =36
- 1 o] .
B 9 The area of the triangle is — @18 /1. The area of the trapezoid is —/ (b, +b, ). Since
2 2
. . 1 1
these areas are equal, set the expressions equal giving E}{(bl +b, ) = E' 18e }{ .

1
The median is found by E(bl + b, ) which is what we have on the left hand side of

the equation which makes that equal to 9.

C 4016 The hypotenuse will be the longest side. Let the side opposite the 30°
angle be x. That makes the hypotenuse x + 2008. Since the side opposite the 30°

1
angle is half the hypotenuse, x = E(x + 2008) ;x =2008 which makes the

hypotenuse 4016.

D 152 We need to find the least number of sides of a polygon that has a sum of all angles
greater than 2008. So by guess and check, we see that a 14 sided polygon has total
degrees 2160. 2160 — 2008 = 152. Note: For any polygon with greater than 14 sides,
the final angle would be greater than 180 since the polygon is convex.

C—(A+B+D)=4016—(36+9+152)=3819

5 12 6 60 27

Nearest minute: 133

4. x*+10x+25+y* —16y+64=-53+25+64 CenterisA=(-5,8)

3. [l+i+l}t =1 (zjt =1, IIQ hr. Convert to minutes %(60) =133.3;

X 4+4x-12y4+16=0; x> +4x+4=12y+4-16; é(x+2)2 = y—1; p=3 Vertexis (-2,1) B = (-2,4)

The length of line segment AB is \/(—2——5)2 +(4-8)* =5
X+ Yy —8x+14y+1=0; x> —8x+16+y* +14y+49=-1+16+49; r* =64; D=16  5(16)=80

5. A 1:1 SA of a sphere = 47r* . Since the radius of the cylinderis r, and the sphere is inscribed
in the cylinder, the height of the cylinder would be the diameter of the sphere which is

2r. Lateral area of the circumscribed right cylinder = 2777 2r = 47r°. Since these two
are the same, the ratio is 1:1.

33

B T Let the length of the wire be 12x (since that’s divisible by 3 and 4, the number of sides

of the polygons). A side of the square would be 3x making the area 9x”. Aside of the

16x*~/3
triangle is 4x making the area T\/_ = 4x2\/§ . The ratio of the area of the square to
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9

443

the area of the triangle is

3
. Rationalizing this gives Z\B

2
C 5\5 Since we only want the ratio of the perimeters, we can use the ratio of the areas as the

areas. The side of the square is 2, making the perimeter 8. The area of the hexagon is

3)5:6s2)g

4

4
52 = 308;s2 =2,5= \/5 making the perimeter of the hexagon 6x/§ .

8 2
The ratio of the perimeters would be ——= which simplified and rationalized is 5\/5 .

672
1 675\/5
3

1
The arc length of the 120° sector with radius 6 is 5 ® 127 or 47 which is the

circumference of the base of the cone. The base circumference of the cone is 47
making the radius of the base equal to 2. To find the height of the cone, use the right
triangle formed by the radius, height and slant height of the cone. The slant height is 6,

the radius is 2, making the height 4\/5 . Now we can find the volume of the cone which

is%Bh=%°47z°4\/§;V=167;\/§.

16 £~2

[ ] .1.D—1. .3\/3 [ ] 1 [ ) =]e [ ] /g .}6\)5/—
AedBe_e—= (4 4}2\5 /3{ =1e33 WA =24/3.
3

6. Keep dividing 2008 by 5, and add the integral quotients until the quotient is zero. = A=401+80+16+3=500

2008 = (23)(25 I ) , 50 by the counting principle B= (3+1)(1+1) =8

Starting with 44” =1936, use trial and error to find that C=1936.

c C
Lt =]soD=22 MM  A+B+C+D=500+8+1936+1=2445
nCn—r 2008C534
7. 2log, x— =3 Multiply both sides by log, x and put the terms in order to factor.

log, x

2(log, x)° —3log, x—54=0; (2log, x+9)(log, x—6) =0; loggxz—% or log, x=6

-9 -9

3
x=92 orx=9% A=92.9°=92 =27

(B+6) (3-B) 2B+12 15-58
(ij :(&j : (Ej =(§j - 2B+12=-15+5B; 27=3B; B=9
9 32 3 2

p_3log2 dlog3 12 o SACD _

= = 36
log3 Slog2 5
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8. A= (Ej(ij = i . B = prob(red, then white)) = (4j( 2 j:z.
13){12) 26 13 )\ 12 9

3
C = prob(red, then black) + prob(black, then red) = l E + E 3 = l .
13 )\ 12 13 )\ 12 13

_(2)(8)-6 A+C_9 39 _27
13)U12) 13" B+D 26 20 40

9. A 78 When an angle bisector is drawn, it makes the sides proportional to the
2x—4 _ x+5
2x—12 X

segments of the third side. ,x=30.AB=48,BC =30,AC =78

B 4rx Graphing both we have a sector of a circle. The graph of y = |x| isaVand the angle

1
formed is a right angle so we have Z of the circle. The radius of the circle is 4 so

l0167[:47[.

| W

Drawing one of the segments from a vertex to the midpoint of a side, we have

> o

1
right triangle with one leg the side of the square and the other leg is — a side of the

5
square. So now use Pythagorean Theorem with \/g and — so

\/_2 \/g ’ 2 5 2 25 5
( 5) + 7 =cC ,5+Z=C ,C = 725

D: 177 In a circle draw the diameter and the chord so that they are perpendicular. The
diameter bisects the chord making each part have a measure of 4. The distance
from the point of intersection to the circle is 1, let the remainder of the diameter be x.
Using the two chord power theorem, 404 = x®1;x =16 . Then the diameter is 17

making the circumference 177

B+D _ 1043  A7HUIT 1654012216
T 2 T

Ae(C+

10.
s(t) =—16t> +128y+144; time when ball is at highest point is vertex;

complete square: s-144 -256= -16(t-8t +16); s-400=-16(t-4)*;

A = 4;C =400; Factor to find where the distance is 0; -16(t> — 8t —9); B=9;\/ABC = \/(400)(4)(9) =120

11. \/g:\/(10)(9)(8)(7)(6)(5)(4)(3) =36014 A=360; B=14; C=-203+55(11) = 402
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D= izls(zjzzl; 360- 202214 _ 360 _263-92

2 5

1-=
7
o o— 12-3 ) 1 . . .
12. Slope of line AB = ——=3; Slope of L line = —5; Equation of perpendicular line through
(-5,12)is x+ 3y =31. Solve system to find point of intersection: (7,8) C+D=+15
2(50)(75)

13. A=130; B=,/(8)(2048) =128; C= =60; 60(130-128) =120

50+75
14. Use synthetic division or the Factor Theorem {-5, -2, -1, 3, 5}
15. A=2;B=8,C=6,D =-2; determinant value =-52



