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

(N.O.T.A. = noue of the above) 

1. In a rrlatli (:lass, four ql~izxes art: givrr~, tw:h sou11t;ng 15% of' the  stmu- 
r l ~ r ~  t 's final alvrage, ;ts neII as a final exam, which cour~ts 41% nof tliv 
filial avrragr. \\;hat is a student's final avt:rage if shr scores 1;5, 83. 80, 
and ! I 0  o r 1  tile q l i i ~ ~ ~ s  and 92 or1 the final esanl'? 

4 )  8 .  ( H )  54.5 (C) 86.5 (D)  82 (E )  N.O.T.tl. 

2. Fintl the l;ist, three digits of 232U"4. 

( 2 2 )  041 (B) 123 (C) 321 (D) 0'23 ( E  j 3.0.T.A. 

3 \ j ' h 1 t . l 1  of the foll<m-ing tiurabt.rs is prirtic? 

(.A) 200l (B) 2003 (C) 200.5 (D) 2007 (E  j 2009 

4. Hull- fa r  clots f .hv t i p  of thc rr~iriute hai-it1 of a c1oc.k r w v e  in 35 rrlirlutt:~ 
if thc: I~atld is G in. long:' 

4 )  7 I .  [ U )  $ in. ( )  1 i t .  (D! 7r in. (E) N.O.T.A. 

5. Find t hrk 210th term nf the 11armonic hvcluencc 24, 1 2,8. ti, ... 

j (u ,  A (c) & (D) + (E) N.o:r..i. 

ti. How rliarly solrlt i n ~ s  arc there to the ccirratio~~ .la $ 5!) = 77. wherr  3: 

and art. b o t l i  positivr inter:ers? 

(.dl o (R)  1 (C) 2 (D) :j (E) N . 0 . T . A .  

- ,, (1 - ,; 5 = 
1 )  

1 -1 + i (B) 4 - 1 ( :  - 1 + 1 (D) - l - .la (E) S.0.T.A. 



8. The populxt,ion P of a colony of bacteria ;is a furlction of timc t is givcln 

t q  P = 20 1 + -- . -4s iirrie inc:rcasrs~ thc  sixe of t.his pop~~lat ion ( l : ) t  
approaches what rlumhcrr'? 

( A )  el0 (£3) 2 0 0 ~  (C) 2Oc (Dj  LO,,'^ (E) N.O,T..A. 

9. Califc~rrlia liccnse plates co~~ ta in  exartly 2 letters arirl exactly 4 digits 
(including 0). riot in any ],articular ortlrr. Lcttcrs arld digits may t)e 
reyeiited. How rrtlany possil~le 1ic:t.n~~ plates a1.r there? 

(,4) 3,276,000 (13) 6,760,000 (C) 101,4(10,000 jn) 2,3r,s.72o,ooo 
(E) 4,867,200,000 

10. Tiit. Invan and stantliirrl rleviation oi a sarriple i i rc  11 = 43 arid :- 1.1. 
rt:spcctivrlY. If each of ~ l l c  rllimbrrs in this sample is dvilbled a~ id  t he11 

itlcreased by 10, firid tht: rncarl arid s ta~~ j l x rd  d(:viat,iori of t,I~i:, rlem 

sarrlpie. 

(A) p = 96, c = 12.2 ( D )  ,u = 86. cr := 12.2 (1:;) / L  = N, fl = 2.2 
(D) p = 86, rr = 2.2 (E) N.O.T.A. 

11. A hyperbola has its centr3r at. (5, 2), a ~vrt,e.u at  (5, f,), arid an a~>~ritptotr 
with crluatio~~ :y = 2~ - 8. Fitid the dislarict: frorr~ tht: ccnt.er to one of 
t hc< foci. 

(A) f (Bj 3J3 (C) qJ5 j - 5  (E) iJ5 

12.  Which of the follow~ng is a vt:ctor of letlgth 5 iri thv oppositrl rli~~ection 
of t h v  vector < -2,6, -3  >? 

4 3  21 l o  J O B  (:I) < F, -TI 7 > (B) < 10, -30,15 (C) <: 7, -7, > 
( 3  E E ;  (E)y,C).'p.A. 

4 9 '  49 ' 4 9  



13. Two cards are dvalh from a standard 52-card deck. 1,Vhat is thc pruh- 
ahilit,? t-hat both cards arc the sarlle suit a n d  thc sarrie rar~k'? 

( 4  ( B )  26 (C) (D) & (E) N 0.T.A. 

14. How rrlany positivr iritegt'rs are less t11al1 10U aid r~lativ(?l_r: piinlr to 
loo*! 

15. Whirh of thta fo!lowing is a sixth root uf -i? 
- JI J? ai (c) ~3 - l i  1 + -5-1 \Q. (A) 7 - - 7 2  (B) -7 - 2 2 2 

(E) N.o.T;\. 

IG. Suppose that, P ( A )  = .5! Y(B) = .3! and t ' (A U [I) = -6. \f'l~at; is 
P ( R  IA)? 

(A)  .s (13) .4 (C) .2 (D) . I  (E) nT,c->.T..Z. 

t.ar~ 195" - -  tall 125" 
17. Let a = tan 35". T11en - - 

1 + tiin 195" tit11 125" 

18. Find the  vc~luni~  of thc solid furlned by rotalirlg t ht> triangl~: wit11 vt r -  
tict:s ( -4 ,  11, (-2, ,I), and (--I ,  1)  abuut  t,he line y == -:IT - -  2. 

25 125 
- - - 

40 
19. Find ;ill real \;;tlii{.s of x that nmke 5n- - - + - -- 

" '  f ] '  1' <r 



20. \C'hich of thc followit~g best describes t h o  graph of 
2 z - Gay + 9y2 - 2y - 1 = On? 

(A) parabola (R)  circ:lr (C) rllipse (D) hyperbola 
(El N.O.T..\. 

21. Find t,hc area of t l i c  triangle with vrrtirht:~ A(1 ,  - 5, I ) ,  U ( 0 ,  -2, O ) ,  ~ I I C I  
C(2, - 4 , l ) .  

- 
( n j q  ( ~ ) m  (c)\& (~)2m (E)%.o . - i> ,A .  

1 0 1 0  10 

(E) N. t3,'T.A. 

23. What corumon quar~tity must Lc added tcr cach term of t.!it: sequenr:r 
a ,  2a2, 3a"n order to r r ~ a t . e  a g c o i ~ ~ t r i c  seclue~ir:r:'? 

24. 'IVhicll of t,hc following is not a p~.clperty of binomia1 coeffic:iclnt,s? 



( I  (B) g (c;) $ (D) (E) N.O.T.:\. 

Tie Breakers 

1 .  If f ( z )  = elnx,  then f ( -1)  = 

2. Find tho t:ccentric.it?. of the runic srction ~{usrritj~cl 1):; ! ,2+~ly+n*~-2 = 0. 

3. If fk reprpscnts the  k t h  Eihor~acci nuiriher, 1%.1lt:1.~, f l  = f2 = 1. arid 
23 


