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@R 1 A trapezoid has side lengths 3,5,7,
and 11. The sum of all the possible areas of the
trapezoid can be written in the form of n /n + 1,
~/n, +r; ywhere r, ,7, sand r; are rationalnumbers and
n, and n, are positive integers not divisible by the
square of a prime. What is the greatest integer less

than or equal to ry +r, +7 +n + 7,7

(A)57. (B)59.
(C61. (D)63.
(E)65.
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MFHEROQ, 4357 EBEAETEMN, I
B 1,78 ABCD $4£CA’//DA, 1 AA'BC
ZHREKRK R 4,5,11,8 4 +5 <11 HXEEH
AA'BC REHE: Y357 RBENNERN, E
2, Gt AABC RELER, hAZEHE

cos/B = g,ﬁm%a@%j@ TsingB = 15,

32
M Spr = "3—«/_5_-

TFHIR D 53D, 5+ BIX R E 3 FE 4, F
B AR BERS IRV R 2.

ﬁr1+rz+r3 +n1+7l2 =%+‘3?2+27+3

+5 = 63 L, #i3% (D).

B2 Square AXYZ is inscribed in equiangular
hexagon ABCDEF with X on BC, Y on DE,and Z on
EF. Suppose that AB = 40 and EF = 41(/3 — 1).

What is the side-length of the square?

(A) 2943, (B) %@Jr 1“—2@

(C) 2043+ 16.

(E) 2146.

¥EX %fA%¥ ABCDEF WREIEFF
AXYZ TR & X,Y,Z 48738 BC, DE, EF k,
# AB = 40,EF = 41(J3— 1) ,sREHN I AXYZ &Y
nk.
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(D) 2042 -+ 134/3.
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SAXB =08,AX =2, W) L/EYZ =60°—8, /ZAF
=0—30°, i EREHE_Z 40

sinl20° sing’

x_ _ FZ _ EZ
sin120°  sin(gd— 30°) sin(60° — @)
EF

" sin(@—30°) +sin(60°—8)’

A T 2 45555 48 tand = g—g’,m 2043 _

sind

2943, % (A).

6
BIRE 3 A bug travels from A to B along the

segments in the hexagonal lattice pictured below.

The segments marked with an arrow can be
traveled only in the direction of the arrow, and
the bug never travels the same segment more

than once. How many different paths are there?

(A)2112. (B)2304.
(C)2368. (D)2384.
(E)2400.
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i —%, MH £ FHRFE RS HEZ?

B HERSGARESHNEFE#RSM. WA
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AR FEEZEZIINDBIE .

W HUEEH D, &23 F5GC 8k H,X
FREEREBETXERE =N AL ELH
P

(2) %33 D,E,F5GBx H, MXFELE
TRERE=IINABFEE;

FESHFE & RS2 A 8] B AR BIET
KRB H:2X CX4+FIX2IXUXE+4X2DX
(2X2+1X1)=2400. ZE(E).

12 B8 4 Define the function f; on the
positive integers by setting f,(1) = 1 and if n =
pu pg +--p is the prime factorigation of n > 1,
then fi(n) = (p; + D27 (p, + D)2t (pe +
%1, For fu(n) =
f1(fma1(n)). For how many N in the range 1 <
N < 400 is the sequence (fi (N), f,(N), f: (N),

+«+) unbounded?

every m = 2, let

(A)15. (B)16.
(O17. (D)18.
(E)19.

FX ENEEBERELWRE fHHE
i) =1,BMKF1HERE . EHREHS
B n=pppz-pr M fi(n) = (p +127 (p,
+ D (g + DAL BN ERBE m > 2,48
fal) = fil(fma (@), MXE[1,400] WA Z S
MEHE N, FBFEI AN, LN, f3(N) )
T

B HEEEN:Hn=1,2,3,,31H,F
TN, f2(ND, f5(ND, ) BRI, 0.

£1(8) =37, £,(8) =22, £,(8) =3, f,(8) =
1, fs(8) =1,

[T = 24, £, = 3,02 = 4,
f4(27) = 33,"';%.

mFEF £1(32) =34, /,(32) =2°,£,(32) = 3,
f:(32) =28, £,(32) = 3", BRBERFIN

FES R EXE 1< <400 ,n=2" 5,

n=2%ek(k=1,3,5,",11),n=2° e k(k=1,3,

5),n=2"« k(k=1,3),n=2" KX R T3 BT
BFIin=3" +k(k=1,2,),n=23,n="7 it
S B9 B AR TR F ) HBA R

UL BREGMFEIIAXE 1464342+
1+3+1+1=184,3%(D).

B & 5
complex variable, P(2) = 42 +az® +b2? +cz +
d, where a,b,c, and d are integers, 0 Ld <<

Consider all polynomials of a

b<{a<(4, and the polynomial has a zero z, with

| 2o |== 1. What is the sum of all values P(1)

over all the polynomials with these properties?
(A)84. (B)92.
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(C)100.

(E)120.

BX ZEEREFAETRLEUN P(2) =4+
az’ +b2’ ez +d, P FEBa b, d BEELHR
<A< c<h<<a<<4H HETXEREAIRF A,
KETE R FFM BTN P HREH.

B HEEREEEERINER 2, B 2
#1, ¥z =—1HHR 4+ b0+d =at+c,HEKH
BAYENYd=00,c=06=i(=0,1,2,3,
4),a =4 WHRFMS M P =4+a+b+c
+d 451% 8,10,12,14,16;

BEEENINER 2z =2+yi(z,yE R,
+y =1,z =z —yi R L RBEZAR P(2)

(D)108.

FIBAR, AR P(2) = 4(f —2xz+1) « (F +

mz+n)(m,n € R),BHHE
P(z) = 42 + (4m — 8x)2* + (4n + 4 —
2mx)2* + (4m — 8nx )z + 4dn.
Hidm—8xr=a>2c=4m—8nx BHn— D=z
= OV AT =g slitit .
DHFExz>0,Wn=l,d=4n=24,X0d
<4LBERATEd=4,n=1,ATia=b=c=d=

- — oD
4,P() =42 + 22 et D = 2052

FERKBMREREME,BH P = 20;

() F =0, % =% 1, lH P(2) = 42* +
dm2* - Un+ D2 +Hdmx+dn, a2 b =c2d =
0B dm=dn+4=24m = 0= 0,k dm—4 = 4n
=2 0,m=21,Nc=4m<4,FFUUm=1,n=0,
Ma=b=c=4,d =0(SHEEE,.A);

B EFE-1<z<0,lHi=4m—8x=4n
+4—2mr =Adm—8nr = 4n=018 2x+12=2m
= nQx + 1, 3 ERL 5 BT =/ e .

DQ#FH2z+1=0,x =—%,4’€)\_tiﬁ1§4>

Am+4 = dn+4+m=dm+4n=4n= 0,5 R
YHNYm=n=0WR ifa=b=4,c=
d=0,P(z) =4z +42 +42* = 422 (¥ + 2+ 1)
2 3
120Dy =g iRe = L 20
WR AN, ) P = 12;
@FE22+1<0, M n=1,#Mim—2z=1,

mr = 2,&36::1_1:1_“[_1—7‘,%%.

@FE2:r+1>0,MH 4= 4n+4—2mx,4m

—8nx = 4n,x < 0, 518 8n < dmx < 4n(2x +
Dz, HZEn=0,H4=4m—8x =2 4—2mx =4m>
Oyfémx>09m>0,mux>0,%ﬁ;§‘0<n<1,

muﬁz<<zx+1>x,iﬁfmx<:_1:zlﬁggx>
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ZETRA:FABBERGN P(D EHEMY
8+10+12+14+16-+20412 = 92,3 (B).
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EEe6 LetS={(x,v):x€ {0,1,2,3,4},
y & {0,1,2,3,4,5},and (x,y) 3£ (0,0)}. Let T
be the set of all right triangles whose vertices are
in S. For every right triangle t = AABC with
vertices A,B, and C in counter-clockwise order

and right angle at A, let {(t) = tan /CBA. What

is Hf(t)?
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625

(A) 1. (B) 144"
125 625
© e (D) 6. (E) e

BX #®S={(y»|lze€ {0,1,2,3,4},y
€ {0,1,2,3,4,5}, (x,3) %% (0,00} ,1I2fFHLL S
FHANTIAERMESA=ABARES T, X
IS AB,CHREHIESA FEATE
)t = RtAABC, E X f(t) = tan/CBA, 3k

11 wita.
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87 wE7,HEE.Ww
BREA=HAE AABCH=4
WAMAEER y=5 L+,
—EREXTEL y =z Xt
KRS —1T"EA=ZAF
AABC S SH, B ©
tan/CBA « tan/C'B’'A’ = & 7
LWmR=ATMEBHREELR
y=0LbE  B—EHFAEXTELRy=z+1XHMH5H
— M= ANA'B'C’ #E&EE&S ¥, HA tan/CBA
ctan/CB'A" = MR =EATABUAREEL r=

0 b A~ RFERTHL 2= 2 XFHFH A=

W NA'B'C' E%E4 S, it A tan/CBA -
tan/C'B’A’ = 1.
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Hit, AT/ BB &HO,5) ARF—-4ATA,
HELy=55y=0 L8 EL A TRAMNABRE
fi=f¥ NABC HFFIEL .

- QUK A —ITTE, A —TRREER
y=0L,BE=TTEAEER y=5 LK R0,5
HMEEER, BRREO,5 4H5G,0).G,53
=1,2,3, ) AREA=AENNMHEL, BE WL

tanLCBA ﬁ%u%%s%’%’%y

QUEBO,5)HH—ITE,F—IPTHEEELR
y=0L L, FB=Z1TNAEREL y=0Ry=75%}
HEECREAREA=AL=-S4MUR/EE.

{€0,5), (1,0, (3,2)}, {(0,5), (1,0), (3,3)},
{€0,5),(3,0),(4,1)},{€0,5,(3,0), 4,4}, B

5 tan/ CBA 5}5}']%]%,1,%,1.

=35.5,5,5.2 4,1
})Ufﬁﬁtlﬂlf(z)——l T 3 T 31
_ 625 .
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i1 AB.AC +,H AM = 6,MB
= 4,AN = 4,NC = 3, /MON
= 90°. 3k LA fFK/. B’ 1

X ABTXHERER
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8 MO=MB-+EBO

= L AB + (AT - AB)
1 1

B ~MON = 90° #8MO - NO = o.
# (5 AC— - AB) « (- AB— L AC) = o,

14
S . A Lag LAz —
A8 . AC— LAB — LA o,
15—9-><10X7><005A——-1—><102——i><72
35 20 28
=0’

FREL cosA = %,ED £ A = arccos %
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