2009 Individual Theta Test Solutions

Solutions:
1. B
2. A
3. A
4. A
5. B
6. D
7. A
8. C
0. C
10. B
11. D
12. A
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|3 7 5 7 Remainder = 1
-2 | -6 -2 -6
3 1 3 1 1

64x=Y2 > 206 = 21 5 6x=-1 2> x=-1/6

P = VF = -5 units vertically and vertex = (-1,-4) so y = — % (x+1)>— 4
2009 + 4 gives remainder of 1 so it is equal to 1* or 1

F(3) =2(3)2=18 AND G(18) =18 + 5 =23

(1+1)8 = [(1+1)2]4 = [21]4 = 16

Drop a perpendicular from A to BC which forms two special right triangles.
AADC is 45-45-90 with ZC = 45° and AC = 12 so DC = AD =62

ABDA is a 30-60-90 with /B = 30° and since

AD = 6V2, BD = 6+6.
Putting them together C gives 6+/2 + 616 for BC.

To find the inverse, switch x and y and solve for y, so x = %y - % =

1 2 3 3
X + 5—;}1 —>y—5x+z

The new width is 1.6, or g , times the old width. to keep the area the same the

new length must be multiplied by g . That is a reduction of g ,or 37.5%.

Isolate the radical, giving vx — 3 = x — 3. Square both sides: x-3=x2—6x + 9.
Solve this quadratic: x2 — 7x + 12 = 0. Factorsto (x — 3)(x —4) = 0 Giving roots
3 and 4. Check the roots in the original equation: 0 —3=-3 and 1—4=-3

are both true.

Using heron’s formula, S = %2(5 + 10 + 13) = 14

Area = /14(14 —5)(14— 10)(14—13) = V14-9-4-1 = 614
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13.
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16.

17.
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20.

21.

22,

23.

D

using sum AND product of roots, the quadratic whose roots are 1 + 2i and 1 — 21
Is x2 — 2x + 5. the resulting polynomial is (x — 2)( x2 — 2x + 5) = 0 and when
multiplied out is x3 — 4x2 + 9x — 10 = 0.

B+y3=x+y)z—xy+y2) so x2—xy+y2=7. (x+y)2=x2+2xy+y2=16
subtracting those two equations: 3xy =9 soxy = 3.

The area of the square is 102 or 100. the rhombus has an altitude of 5v/3 since
the altitude makes a 30-60-90 triangle whose hypotenuse is 10. The rhombus

area is 50/3. rhombus : square = 50v/3 : 100 = V/3: 2

using the d:3(5+)+— '91:%2_4;61:3

Powers of 8 end in a pattern of 8, 4, 2, and 6. Powers of 3 end in a pattern of
3,9,7,and 1. Powers of 7 end in a pattern of 7, 9, 3, and 1. Since 2009
divided by 4 has a remainder of one, the units digits are 8, 3, and 7 which adds
up to 18.

V= %nh(r2 + rR + R?) where r and r are the radii of the bases of the frustum.
R=1 and R=4 and H=4;V=:m-4(1+4+16) = 28w
4

4

The line through (1, 1) and (5, 4), the corners of the trapezoid that is revolved, is
y+1= %(x — 1). The vertex of the cone will be the point where this line intersects
the x-axis. That point is (-1/3, 0).

Xz—
6x_1(; _ e3&+3)  3Ge+3)(x—2) _ (x—-3)(x+3)
3x2j—;i—18 6(x=2) 3 ?
(x=3)2 | (y+2)?
16(x2—6x+9) +9(y2+4y +4) =-36 +144 + 36 =144 > —— + —/— = 1

so a=4 and b =3. The area of an ellipse is nab, or 127.
The sequence patternis 16, 25,34, 43,52, 67,7° so 3+4is the missing term.
Two conditions can make the expression equal 1: the base is 1 or the exponent

iSO. x2+6x+6=1whenx=-10r-5 and x2—7x+6 =0whenx=6o0r1
The sum of the solutionsis (-1) + (-5) + 6 + 1 = 1.
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24. A
25. B
26. D
27. C
28. B
29. C
30. B
TIEBREAKERS

If 3 — 41 is a root, then 3 + 41 must be a root and a quadratic factor is x2 — 6x + 25.
including the 3 root, , we get (x — r)(x2 — 6x + 25) = x3 + ax + b. Since the
quadratic term is missing, -6x2 —rx2 =0 and r = -6.
y=(x+6)(x2—6x+25)=x3—-11x + 150 gives a=-11and b = 150

—11-150
0 — = —66.

10 10
S_1—0.5 T 05 20

|[Al]=0+60—-4-0+24+10=90
1
Using exponent rules: 923-(-18+76 — gl17 (gl17)5 = g2.34

Let x=\/12+ J12+ VIZ+ .

Squaring both sides gives x2 =12 + le + 12+ VI2+ - or x2=12+x
solving x2 —x — 12 = 0 gives the roots x = 4 and x = -3.

logs(x +2) + logs(x—4)= 3 = logz(x?—-2x—-8)=3

SO, x2—2x—8=33=27 > Xx2-2Xx—-35=0 > X=70rx=-5
since we cannot take the log of a negative number, only 7 will check.

a3 = 97 means a; + 12d = 97

Sps = Zlar+ ags] = Z[2a, + 24d] = Z[2(ay +12d)] = Z[2-97) = 2425

1. y=3x+6 +7 Switchingxandy > x+6=@y-7)3 > y-7=¥x+6 >

y=3YxT6 +7

2. Symmetry about the origin or “if f(a) = b, then f(-a) = -b.”

3. 46 difference of focal radii = 2a = 2(2v/6) = 46



