A Mu Alpha Theta Equations and Inequalities
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A Mu Alpha Theta Equations and Inequalities

2006 National Convention Theta Division
Solutions

(BN

1

H 1
. (4ﬁ)¢§—>4¢5—>22@—>2@—>22“2 —x=log, x=242. (A)

The midpoint (h, k) is (7, 7). If the two legs have length 7 and 7, the hypotenuse must be 72 . ©

. The x-intercepts are determined from the numerator. 2x—-3=0= x=1.5. (B)

1 1 7 y+x 7

If —+—=—,then ——=—_. Since xy=12, x+y=7. (C
Xx y 12 xy 12 y y ©
2 3
: coldzz;zrzlo—w:i. SAb|d=47rr2=47r(Ej _ 10 voldzf;zrg’:f;{ij =£2.
T T s 3 3 \z 3z
3
SAneW:@:MrRZ—)RZ:S—g—)R:ﬂ. vnewzf;zR%i;r 52 =1000ﬁ.
T T T 3 3 T 372
100042
Vnew 372'2
= =2J2. (B
Vyg | 500 ®
372
|x—4|22 and |x—4|£8
X—4>20r x—4<-2 X—4<8and x—4>-8
X=6or x<2 Xx<l1l2 and x>-4

Solution set: [-4,2]\[6,12]. There are 14 integers in the solution set. (E)

A f(x)=1 and g(x) = x> -4, then f(g(x))z#. (D)
: B
10 10 2 2
A:W,so A= . 3A+A*=10> A" +3A-10=0—>(A+5)(A-2)=0=> A=2.
34 - 3+A
3+-——
3+...

B=\/210+\/210+\/210+... ,s0 B=+210+B. B?=210+B —(B-15)(B+14)=0=>B=15.

%zO.BZz%. A=2,B=15=3.5 D=2-3°-5.LCM=2-3-5=90. (A)

x+4 ~ x+4 A B C
Co2x24x x(x-12 X X—lJr(x—l)2
X+4=A(x—-1)2 + Bx(x—1) + Cx = AX? + Bx? —2Ax— Bx+ Cx+ A.
0=A+ B,1:—2A—B+C,4=A:(4,—4,5). (B)

— X+4=A(x-1)2 + Bx(x-1) + Cx.

10. The matrix is singular if its determinant is 0. 1(2x—4)—0+2(x—3x)=0—2x—4+2x-6x=0.

2x=4=x=-2. (A)
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11.

12.

13.

14.

15.

16.

17.

18.

19.

According to the Triangle Inequality Theorem, the sum of the two shortest sides must be greater than
thelongest side. Since the actual side lengths are unknown, test all three possibilities.
(B3x+4)+(6x-1)>8x+2—>x>-1

(6x-1)+(Bx+2)>3x+4— X >1—31 The only solution creating viable side lengths is (B).

(3x+4)+(8x+2)>6x—1—>x>—%

The center is at (0, 3), so c=2. The length of the major axis is 8. Since 2a=8, a=4. Using

2 _ 2 .2 p2 x° (y-3)? 2 2 2
a“=b“+c°, b°=12. E+ B =1->3x“+4(y-3)2=48—>3x"+4y--24y-12=0.

Multiplying by 4, (A) is obtained.

The three lines create a right triangular region with vertices (-2,0), (0,0) and (0,—2). Each leg has

length 2, so the area is %(2)(2) =2. (A)

2 2 2
Fz—kv —>600=15 k—>k=8:>F=—(8)55 =1250. (D)
7 7 D 70 70 280 =
(15+5)T1—35—)T1—Zhr. (15—5)T2—35—)T2—Ehr. R—?—T—E—E—l3.3. (E)
4 2 4

VAX+7 <4 —>4x+7<16 — x<2.25. Testing the domain, 4x+7>0— x>-1.75. The integers
are -1,
0, 1, and 2, the average being 0.5. (A)

—4x2 +17x+15<0 — 4x2 —17x-15>0— (4x+3)(x—5) > 0 = [—oo,_ﬂu[s,oo).{—ﬂ =-1.(B)

(x2—6x+4)2=16—>x2—6x+4=i4. If +4, then x> —6x=0-—x=0,6. If—4, then
X2 —6Xx+8=0—>(x-4)(x-2)=0—>x=2,4. 0+6+2+4=12. (E)

< -
x2-1 x+3  (x+D)(x-1)(x+3)

1+17

<0. The critical values are x =-3,

,—1,1. Using

7
2

V17 ~4.1 and performing a +/- analysis, it is found that the most positive value of x is !

. (D)



A Mu Alpha Theta Equations and Inequalities

2006 National Convention Theta Division
Solutions
2X X X
20, 203238t 0t gyt 023 L9 @j > log 24 = xlog (gj s x—1%9 294 . (B)
2 2 log ()
2
21. 3*4Y =15552 =243.64=3°-4* =5+3=8(C)
22. 3%817% >9¢ % 5393 >3 0 L, x>2x% -6 2x* —x-6<0— (2x+3)(x—2) <0.

[—%,2} —-1,0,1,2. Positive integers are 0, 1, 2, so (C).

23.w=17+2(3)+| SCHD |, 1973, | 1973 |_11978] 119731
S 4 100 400

—17+6+[2.4]+1973+[493.25]- [19.73]+ [4.9325]+ 2=23 + 2 + 1973 + 493 — 19 + 4 + 2 =354,

24.

25.

26.

27.

28.

29.

30.

2473+7 =354R0 ,s0 Saturday (D).

4]1-11 30
Using synthetic division, 4-28 (B)
1 -7 2=y=x-7

Using the factors of 32 (p) and the factors of 16 (q), g could be any of the choices given, so (E).

The point (0, 7) is on the line y =%x+ 7. Find the equation of a line that passes through (0, 7) and is

perpendicular to y=%x+7. That lineis y=-2x+7. Thelines y=-2x+7and 2y=X+6

intersect at (%%} The distance between [%%) and (0, 7) is ? (A)

3y+9=—2x—>3y=—2x—9—>y=—§x—3.m:—é,so m¢=%- (©
f(x+1)— f(x)=[3(x+1)+1-5—(|]3x+1|-5)=[3x + 4| -[3x+1]. (D)

2
F()=y=v2X—1=x=2y 1 >x2=2y-1-5y=2 2+1. (A)

k:—z,and

c
4’ b
=E. Now, E=E,so c=148. If c=8, k=2 and bz—z; if c=-8, k=-2 and bzz. There
c 4 ¢ 2 2

Let k be the proportionality constant. If 4k =c, bk =-7, and ck =16, then k =

k

are two values for b and c, so (C).



