Theta School Bowl Solutions 2007 MA® National Convention

|
1. —1053+19016 A -105y3 4T—é'x4 (—J§)3
B 8 3++/3x+1=x, move the 3 over, square both sides gives
3x+1=x? —6x+9, solving gives {1,8} reject the 1

C 19008 To find how many numbers are in the sequence,
275=13+(n-1)2,n =132.

To find the sum, S5, = %(13+ 275) » S132-19008

A+B+C =-105V3 +19016

2. 11xy A % After substituting x_+i for x in the other expression we have
X+1 X+1+x-1
L2704 2212 =
x=1 = x-1 _2X_
x+1_1 X+1-x+1 2 ’
x-1 x-1

substituting % for x gives %

B 11 Substituting the coordinates in the equation for x and y, we get the two equations
a—b=1and -5a+b =-25. Solving this system gives a=6 and b =5.
The sumof a+b=11.

C 2xy

= 2Xxy
1
AeBeC 2501102xyzllxy.

3. L A % The probability of at least one head is the probability of all not tails.

Prob of all not tails is 1- P (all tails) = 1—i b
16 16

B35 ,C,=35

C ! P(no rain) = z S0 odds of no rain is !
3 10 3

.
AeC_3 15

1
B 35 16 16
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5.61

Al X 4 2x+3 1 , Multiply each term in the equation by 2x(x+6)(x—1).

X+6 2x2+12x x-1
This gives the equation 2x*(x —1) +(2x + 3)(x —1) = 2x(x + 6) . Solve this and find

2+./2
2

. The sum of these is 1.

the solutions are 3,

B 9 Letu= 1 and v = l Substitute and this gives the system

X y
u 7v
_+_
4 2
E—3v=
2

5
4 N : 2 7 :
. Solving this system gives v :7,u =1.50 x=1y :E,sum IS rh

AOleog:g.
2 2

A1 (log(5log(100)))° = (log(5e2))" =1

B 25 9Iog35 — 32I0g35 — 3I0g325 — 25

1
C4 256%%° ¢ 256°%° =2564 = 4

1

D 144 XT=12’X=144

2+AB:#+1025:36+25:61

C



6. 23—4;{5 R 2-+/3  Using the diagram, AD = %\@which makes DC =1—%\/§and BD =%,
Use the Pythagorean Theorem in triangle BCD. This gives
0 1Y’ ( 1 jz )
| +]1-243] =%
(ZJ 2
1 X
30

x2=2-+/3

S 129 y=-2x*+8x—5,y=-2(x—2)* +3, vertex is (2,3)

y =3x* —6x+1,y=3(x-1)° -2, vertex is (1,—2) and %—3, p L

so the focus is (1, —gj . The slope of the line is % The equation in

Ax + By =C formis 59x —12y =82.

4

T % Using similar triangles in the diagram, %: E M
X
8
X==

3 3
R _2-V3_2-38
SeT 1594 8 344
3
7. % A 34r center (3,-5), r =+/9+25 =+/34 , area= 34r
B 13 y=4(x+ 2)2 +3, vertex (—2,3), distance from origin is J13
C6 For this parabola to be tangent to the x-axis, means it has only one
solution so the discriminant must be 0. 0 = 4k —36,k = 6
A _34r 3

B2eC-10 68 2

8. 30437 A —42 Do synthetic division with -5
B 389 S0 =2+1293=389

C30090 11190 = a, +(210)(-90);= 30090

A+ B +C =30437



9.4 A1 Set the two equations equal to each other since they both equal y.
2-log (x-2)=-1+log, x; x=4,y=1

B4 Solving the system,
x2—y? =1,y =2x-3, x> —(2x-3)* =1;3x* ~12x +10 = 0;
X = 6i\£.8um is 4.
3
AB =4
10. 84 A7 g(2x)=x+9g(2x-1);9(12)=6+9(11);9(12)=6+1,9(12) =7
B4 f(x)=(2x+1);2(3a-10)+1-5;a=4
C 1 4=-3x+5
3
ﬁ _ Te4 _a4
c 1
3
11. 3360 A 967 With the sphere inscribed in the cone, the following triangle is formed.
A Where ED is the radius of the sphere so there’s
. ¢ 5 aright angle EDA. Triangle ADE is similar to
c triangle ABC. Set up a proportion to solve for x.
B c E:% X = 6. Now use %BH to find the volume
. X
9%6r.
B 140 Let mZOBC = m£ACO = x. This makes
8 m/OCB = 40— x,mZABO =100 - X,
m~/BOC =180—-(m£OCB +mZ0BC),
0 =180— (40— x+x) =140.
ALY c

Ciar The side of the hexagon is 4 which makes the radius of the circumscribed
circle 4. The area of the circumscribed circle is 167z . Drawing an equilateral
triangle with vertices of the hexagon as one of the sides and drawing the

radius of the inscribed circle, makes the radius 2\/§. Use the 30-60-90 rules.

AB 967 140
C A

= 3360



A(X2 —4) .\ Bx(x—2)+Cx(x+2):

12.(5-34) X X+ 2 X—2
Ax? —4A+ Bx? — 2Bx + Cx? + 2Cx = 6x? +14x — 20;

A+B+C=6,-4A=-20,A=5.
—-2B+2C=14,-B+C=7and B+C =1.
Solving the system makes C =4,B = -3

1 1
. , 1.1 b+a 2 , ,
(a+b)” a?’+2ab+b a b _ apb (a+h) a’+2ab+b
13. or - = 1 = or
ab ab ab ab
£+£ a+b
11
a b

14. 5—x or —x+5o0r —(x-5)

(x=3)(x* +3x+9).10(x—5)(x+3:MM.IO/(X—5)(%§) — _1(Xx—5)=5-x
23+x)(3-x)  5(x+3x+9)  Z(34%] (3-K]  B(x*+3¢79)




