Answer Key Alpha Individual

1. tanx=2sinx

El_—zsmx=>smx(2cosx -1)=0
cos X

T Sn

X=—,— 7 =37 ans C
3°3

2. x=-3, no horizontal
asymptote, y=-x+3 ans A
3. Since 5% and 5 are reciprocals
smallest output comes from x=0.
Therefore numerator=2 and range y=0.5

ans D
4. (3x+6)(3x+5)=9x2+33x+30 ansD
5. Curves do not intersect ans A
6. -3c+0(4)-1(1)=-3c-1 ans A
7. logz(x-3)=logg(5-x)
logz(x-3)=.5log3(5-x)
x-3=J5-x
X2-6X+9=5-x
x=1 and 4 but 1 extraneous
ans B

8. Identify random point on either plane

(0,-5,0). Use point-plane distance formuia.

30 -1(=5 +40)+1 6

= ans C
J2+02442 26
. . sinzx
9. Geometric series=————= =1
I- s1n X
3
tan2x=1 tanx=+1 x= 2 and vy
ans D
10. Sixth term has x=2
43n4=64n4 ans A

MAO State Convention 2003

11. 1(2)=5, f(3)=f(2)+3+1=9,
1(4)=f(3)+4+1=14,... f(10)=f(9)+10+1=65

ans C
12. 0—%—3 ans E
03 3
Bz
13. sin"l(—)===x+4
(S)=3=x+4y
tan-1(1) = %=2x-y
Tx
—=3x+3
D 3x+3y
X= ZJ—I ans D
36

14. Sum of roots = 10; if 3+i root so is 3-i
Their sum = 6. Remaining roots are real

(5 and -1). ans A
[i J k]
15. 15 2 3|=-15i-6j+29k ans D
-2 5 o]
16. eX-20e—*=8
e2X - 20 = 8eX
(e* - 10)(e* +2)=0
x=In10  x=In(-2) is BAD ans B
17. x3-27=(x-3)(x2+3x+9)
cancel x-3 and substitute x=3 ans A
18. 10000= 2000(1+2-5§)4n
In5
= =20 46 yrs ans C
"= 210 + 053] y
19. a100=5100-S99
[3(100)2-5]-[3(99)2-5)=597 ans A



20. Let d=common difference. Three
arithmetic means are x+d, x+2d, x+3d.

This means that x+4d=y and d--—4—

xX+y

Average=x+2d=x+2(y4;x)= >

ans D

21. Complete square 2(x-1)2+6(y+2)2=13

Divide by 13. Radii are J‘ ‘/—

Area = ry rgn-—6-n ans C
22. Since c=0 ans E
T

23.(3v2 ’Z)=(3’3)
(242 -3)=(2.2)
Distance= /26 ans B
24.

B

is a better diagram
A C

Because of 30-60-90 relationship and
triangle formed with altitude from B to AC

extension, AC=5+3 - Ji11.

Area = 5(543 -J/11)5=13.36 ans D
25, x6 + L—(x2+ —5 )(x4 -1 + ——)
(x+ —-=4)2=>x2+—12-=14
X X
(x2+—12—=14)2 = x4 +—14-=194
X X
x6 + —%:14(193):2702 ans
X

26. Vi =(0+i)-5
=[1(C'55)]'5

=1.5(cis.5 = )=cisZ- ans D
( 2) czs4

27. log(ab) + Iog(—%):log a+logb+log 1
a

-[log @ + log b]=0 =>0= logsx =>x=50=1
ans B

28. 2 =1+ 2)1/ (that's an exponent...)=
1 -2

11/3+—(2)+3 3 (22)=1.0622 ans A

29. (N2 & - (n-1)2x=(2n-1)x ansC

30. Parabola is described. Use distance
formula=> Points on x=-3 are (-3,y), on
curve (x,y) and then there is (3,2).
x+3=yf(x ~3)2 + (y - 2)?

X24+6X+9 = X2-6X+9+y2-4y+4
12x=(y-2)2.

ans B



