Hoover High School Mathematics Tournament - March 5, 2005
Algebra 2 Written Test

(N.O.T.A. = none of the abovce)

1. Which of the following is true?
(AYlog(A+=B) =logd+1logB (B) lﬂg—g =logd-los B

lng

(Cyplog A =log(A?) (D)log(AB) = {log A)(log B) (E)N.O.T.A.

2. Find zif f(z) = vz —-2and f(z) =2
(AY0  (B)6  (C)undefined (D)2 (F) NOT.A.

3. For f(z) = #? + 15 and g(z) = v/3x, find g(f(x)).
(AY922+5 (B)V3z+2 (M3 +15 (D) V322145
(E) N.O.T.A.

4. Suppose f and g are real-valued functions with fi{r) = »? and

g(r) = /5 Find f(g(—4)).
(A} 16 (B) —4 () undefined (D) 1 (E) NO.T.A.

5. Find the slope of the line passing through the poiats (1,1) and (e, £?).
(A)e+1 (B)L ()37  (Dje—! (E)NOTA.

e

6. Which of the following equations does not describe the graph of a conte
section or degenerate conic section?
(AMye=0 [Biz+y=0 (C)?2+y*=0 Dyy==x"
(E)y=a*

7. How many integer solutions does the eynation - | = 20 have? (|z]
represents the largest integer < z.)

(A)4  (BY8 (O3 D)6 (E)NOT.A



16.

it

11

If A{z) == ™", find b (z),

(A In (- My 34 o (Cy e » (D3 -1
(F) NO.TA.

. The product of an odd function A{z) and an odd function g(z) is

(Ayeven  (B) odd  (C) neither (D) unable to answer without
being given hiz) and ¢(z) (E) N.O.T.A.

The equation y* — 42% = () describes a degencrate conic section. What
does thoe graph of this equation look like?

(A) apoint  (B)aline (C) two intersecting lincs
(D) twa paralle]l lines  (E) N.OT.A.

Which of the following best describes the uraph of £+ 22— 9y" +y = 07
(A ne  B) parabola () eircle (D) ellipse  (E) hyperbola

Which of the following is a sixth root of - 647

(A Lo BYVE—d (1 V3 (D)1 - ViR
(B) N.O.T.A.

Find the sum of the first 100 terms of the arithmetic sequence with
wy = 10 and a;. = 10.

(A} 8500  (B)&6GO  (C) 8700 (D) &300  (E) N.O.T.A.

-1 ; kA f}ﬁ — ;'~\' .
it ‘.{5‘7) — x4, fingd jQ _1- )—}; f-('f'}-,_ where A A1

J

(Ay2zh+h*+1 (BYh (1 (Dil2r-k+1  (F)NOTA




15. The arca of a rectangle is 20 fié. Express the perimeter () of this
rectangle as a function of the length of one of its sides .
(AYPlz) =20 +2y (B) P{z}=2z+2y—~20
(C) P(z) =22 +2(10 ~x) (D) Plz) =2v+ % (E)NOTA.

24 )
{z =3+ 3z —“_2\ '
(Ayz=0 (Bla=be=-32=2 ((Ju=-0.x=32=-2
Dyz=5z=-3 (E)NQTA.

16. What arc the vertical asymptotes of the graph of f{r) =

| SR 200 150+ 130k
17. Pind the sum of the infinite series 300150+ == T
. - ; 5 L2 onT
(AVG0 (B)s) Q)1 (D) (B)N.O.TA

18. The graph of 422 + 3% — 85 + 4y — 28 = 0 is that of an ellipse. Find the
length of the minor axis of the ellipse,

(A) 2 (B) 3 (C) 6 (D) V7 (EY N O.T.A.

19. The graph of ¥ .~ f(z - 5) + 3 is the graph of y = f(z])

(A) shifted to the left 5 units and up 3 units (B} shifted to the left 5
units and down 3 units  {C) shifted to the right T units and up 3 units
(D} shifted to the right 5 units and down 3 units  (E) N.O.T.A.

20. Solve for o: {z —Blir +7) =1
(A)5.-7  (B)-5,7 (C)+v37  [D)=2/37 (E)N.OTA.

21. The graph of y = 7% intersects the graph of 51— T+ % —= 1 at two points.
Find the distance between those points.

(V3 B)2ve (6 (D)4v3  (E) 12
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Suppose < is a complex numnber with 0 < jz] <
y are complex numbers such that » = 2% and
following is trne?

(A)jz| <zl <loy (B lwl <ol <lri (C) |2 < y] < 2]
D) |z] < |t < 'y] (L) N.OTA.

L. Also suppose x and
: = 3°. Which of the

i

Suppose that a polvnomial ¥ = p(r) has the following characteristics:

(1yplzy <0forz <5
(2) p(z) > Oforz > 5
=1

(3) f(=3) = F(1)

How many roots of odd multiplicity does y = p{z) have?

(A) not enough information (B)5 (C)3 (D)1 () N.OT A

. In the complex plane, the graph of {z : 12 —1—14| = 2} is a circle. What

is the center and radius of this eircle?

(A) center T +4, radius 2 {B3) center 1 — 4, radius 2
{C) center 1+ 4, radiug /2 (D) center 1 — i, radius v/?2
(E) N.O.T.A.

What common quantity must be added to each term of the sequence
a,%. 2 1n order to create a geotetric sequence?

2 L2 7,
N Rl 4 Tz + Uy Loyt =iz
Ay ——— B) — C) ———
( )z+.’z:—‘2y ()x+z+2y ( )23{]‘—I—:
2 .
my LFE my oA,

T —z— 2y



Tie Breakers

If £ is the cighth term of the geometric sequence ... 3.
what is the first term?

LRV )
f—
PN

2. ... then

2. What is the conjugate of 1% written in a + &i form?

d—41

. How raany solutions of sin? @ — — cos? # are there for 0 < 6 < 277



