Solitions — Wwlter 2013 AMATYC Studept Math Luju‘!- Contest

. fF =68 —{(FC 132) + (L r ) =¢3

":'-'(C',-i(',_) - L,. 5 1o
G+ (G = ll--i- = ,-‘-I-.
2. La\;e[ Hhe n-hJs a, L,L,A 'ﬁnm small to IQrJt. A mlbhwm .,‘F IS5 moves
1s nNeeded : (al;f.d) - "")‘—-3 (ch) —-’a)-_;(Ccl) ‘:;, a) .——}(Cd,ﬁb,-)
—> (4, ab, ) —> éqd, b, c).a(aa(,_,l:c)-—afd, -, abc)
~—> (=, d,abc}—> (~, ad, bec)-2(b,ad, c) —>(ab, 4, <)
—>(ab, cd, =y—= (b, e, a}—> (=,bed, a)—>(~ abed,~.
3.0 |t Ja-le-lax|lf) =0
Y~ 3-]2-]e-x]l] =0
3- [2-ja-x|ll =%
3-12-|4xl] =1Y%
fa—|4x\| = 7 (s wrkancous)
2-|4-x| = %7
|i—x| = 9 ('5 ic -&'\’Muenus)
-x =1%9
x =1217=-ge 10 ; ~B+10=2

Ancther Way : on TI-%W G’(u\d‘or' _
\Y! = abs (%- als(‘?.- abs (2-abs (I-X))))
GRAPH 1. obgewve two Zerves o -3 10,

if. Disset the pertagon ite 5 isosceles Friengles meets ot Yo cerkr.
The arca .{"‘):adnj "’«i«n\jk Is i"kﬁdkl'-hstdz {'-ht- (ik‘hn ."?52'; r
- we
= e 5,
S0 Pe area of the Pth'hljbh is ‘Sk‘-hn%::.

The (rnder section & o okchvn whate |0 isosceles Foianales ’mvs Fhe same
keix\d' h <8 befice, 0 Fhe dec«JDh area s |0t 5{‘03-.

2 tan 13"/1,,., 3¢°

The vafo is 1O} tay g{%: = 5}3“l'4hg|’§,‘d
8% wlnj (![fu(ﬂ'l'bf‘.

e 4



6.

2.7-)( =’).'—5‘|'y-2x =i
~(3x+4 = 1)
-Sx =-%
x = I.§
2v=x+1= 3.4
ok
=~ C(1651.8)

arca RCD O = area BCA ~arta ODA
z4.6. 18 ~4-2-

Lﬁjhl' JSo at E we LAW‘;!': l.]
Ix + I"(l-l) =1
Ix= 17
x= 763 so E(7.63 1))
So slpe k.= L1/(7.4[3) = 33(7.

AYM® = AMATYC
‘Since 2997 fs oy § diits, M 2 3 o e
* Swce MM and AMATYC have distiact Units _difts) N\¢ 5 org.

T M=3 then M*=19 (o Carry) 50 the hundreds diqit of
AMATYC = (3Y2) mask be V¥ = 3Y+3Y (mod 167)
~—>0=5Y
—> Y= 2, q‘, €ort
1}9 Y = L—> mym* = 323* = 104329 ¢ AMATYC
% —> mym* =343> = /17¢49F AMATYC
€ —> Mym" = 3¢3* = 13111V

-0 < L
Mo

[TEM=07,% ,0r7, itlead to a combradichin of e flowrig form:
TE M fhen A 216 (arey =1), 0 fpe hundreds digk oF
ARATYC = (4Y¥)? mndrtj! M ZYY + $Y4) (wm [0)
0= 7Y +]
| L. YEAY, )
whose ovly I~ digit solution js Y=7, but ¥14* =12%7¢
#AMATYC.]



7. The Yanpit bae ob (3 4) I y=hx+h; where slopr m is

e negative redf(\ca\ of the M@ﬁkv ("l,\),

=% _ 2 -4
-3 %, m= 3

- Ex+ b

= 3
qj:"t(i)-!-b
§= b 25
m*b:"g—_.‘,gz ,-;-—.

1 - . 93 . . . . 1018
3. {L')l‘l)...’l. }={l,","l-,',l)....,l. }
[ - . =0l - . . . =
C0 e T 2 (o e e O
0+-2+0+2 =0
Ever Cohacu'h'lc S‘Trm“ n'f "f-‘h-r\-\s Ln‘”.-h adds q', 1‘9 0’
and “Since 2018 = W(S0%) + 2, aly the hct 2 forms heed be considered.
i} 2018 - -
(i."°ﬂ+; 1&\'7)4_(110\8-* ;o ) = (i' «i ')"(L’--l-i 1)
= (i +-i) + (-1 4 'I)
= -2,
Ansther way : use a calewlahar with Jhe” Sum ggi“ Leatyre

Yo dype :éf. WM i™).

q. Z Smls T am % kl\qvc “, but '\ﬁ <«;‘\' f;e‘“\?- fenave (S‘fuq lnaves dlu'\‘ls 'i’-
ond he Cantbeife knijkl' (siee b\i}Hs hever lie

. ., 9o z fs'“’\%‘p .
X says 'Zis a km'a\i'( , so X cannat be the N\'\ji\{? (S\hce. kﬂﬂ'\h never lie.).
Thuys, X is nethey the Py Nor {he kv\ia\*, 0 X s e l’.\\q\l(.,
Y is 'h\c.k\\ij}ﬂ,
Z s e SP .

|0. Lg:l: Z = IQJAB = ‘OJKA' ‘R!r_q“ loJAB and ‘QJRA afe Y‘C'IP‘\C:IS,
so 2=z s 2 = £ =log, b, i, ey ATz AS.

Bit A=B Gorkodids A>B.
awd A =B cobradicts  ASBZ] | 5o Here ave no real solutions.



i} Sthes M'- (M*\\‘./!— = (M!)"(M*H)/Z. is & Pgr&c'l' jlflﬂ‘c,
‘thew ([h-\-l)h. must b= thtA Sr.(arc‘
Cluclqaj dvwnwech fawm M=29: (1‘T+I)/1-‘= Is #slmye,
and Hhe lacqest sqpave [ess Han 1€ s G,
yiddiag | N 29— m=zj8—M=|7

Spee. cf-el = -J‘(QH)((-\):

s divicille L‘] . sies either € istWen 3 < = even,
. of € ig 6dd | So (cH)lc1) = (even)oven).
. l+ K A;Vi{!l)]e L-, 3) Since [C-', C ,(4-‘.5 are '“V".' Cun;tnrh;/e
huwborsy S0 Q)tat{'ly ane 35 dicble l), 3.
Thus, M- i dwisible B) fx3 =12 for avewy ¢,
and no ‘a.Fj ey dwiser wodks, sipee €= 2 2> ¥t = 2.

Thws, N=T2.
Tims, MaN = [T+1z = 29.

h! -
(2. Lt nCr =( ?.) il doote the namber of combinions of 1 out
T of n tems whtre all v ikms qre distad,

N4r—y

and n N\!‘ = ( n-f ) dzno‘"ﬂ -Pa\Lhuh\[otr of mu(ﬁst, I'-f--,famlal'nn{\'hns GF
r oil & N thems Where any ov «“ of fhe v iJems lhﬂ\l
be ideitial.

There are B tases o consiler, depepdlng o n the punker of onon bayels
seleckd (3,2,],09). Pe3 r

_{_!, 3 on;Dn—v‘l g‘l‘)\&rla ‘s,pf‘ﬂ\ CSHLCQQS:

5 dlagn and ¥ others —= a My ""'(";) )

5 q>r o 5 w —> QMS = ?) Ry“‘t"l'iﬂckly"d';tk
‘3w — aMc¢ =(§) \{,um]" in Pascal’s Triamgle,
W —> a1 =(5) [ Hhe om i (':)"('«?)

. | ” — 4 My '-'-'(!‘)

X —> 1Mq =(3) J

we gt a qrand hid of :
my /s
EHG)
l'r

.
T =[Gl
’ (] e e

(6 R (1R ) et



I3. D-e.t’\o"'e Yhe angwer L B W‘.‘.(“ Mlhkrj‘ﬁ\‘)s o o ld’a{lr“' HH.
#\v*'- e ed “uhlir undev 3 zonditions 4<P¢udm;t He ovteome

friest 2 l-p
R +finiched W 2 ‘Fl;gs, © K =1.

,-
THo 7T fiek .cl"l’ was yeeltss, so E, = |+ E

# Nt s £uet q_-ﬂ,",,wm useless, so E3: 2+E

E p.Ei+ paBy +paEy
. E = -L(z)*f l(|+ns)+ L (14 E)
E =

143

L -
‘YE’
E =

a\""l"'

. Demgle fhe Muwlens a<b<c <2,
Vere Bt a+b <asc,
and atc < L-l-c and atc< RYE
and bic < b3 and a3z < btz ;
and bi+z < crz.
“lu'.
&+ b
atcC
hte or as®
0¥z or bt resr.cl'wd,
Lz
ct+i

= X N F WP
[T SRR ST IR Y R Y |

Seving Hhese 2 different X't near Systems,

2 = ath 2 = aqib
3 % atc and 3 2 a+<
= bye ¥ = ar%
S = ¢tz 5 % brc

yfor example Ut 1 calonledor “yref” we jﬂt (‘JI’)‘:'Z):[{) __E_ , -'E'. 3{)" (011:33"")-
G the thower ¥ T4 %= U



5. ﬁ(x) = [he* =% Hrall real x v’
Rix) =e!™ has dompan x20
k(Y=Y has wnge 42 0

me)= VR = x & all ved x V7 R
N ERE: (Xt"‘l) /()(-l-l) has domacy X E - cl‘mdqlcn‘l‘ to flx)=x

(x) = Su'n_(&qrcslﬁ\x) )lms range 1<y <| -

(x)‘=mrc- an (fanx) has tange “Wo<y<Tp
3'(x) = :thl i« pet & well"";«ﬁild ’ﬁmcgon
S(x)= 0.9x =x frall =l v v

6. e verhy & f)=x-Lixtl = (x= K+ (k) i (k,k-I)
Theverboe of g(k)= kol =Ta-k)+ % is (2,8),
So e greated psible Velie of bz k- b s 7.

1. abe = chay

c+ [0h +100a = a +[6b +1S¢c
a = 6b + I55¢
33a = 2b + 85c .

N\"(c_ (ﬂ, L, () = (3*7) ’) ‘IS a b(q‘l’\m ll\4 ne O'pnt.f an.’di]“’: as® dﬁ‘l’.m}
So-the answer s a4+ by < = 3+T4l=11,

3. [+ %+4F 416442 =k
alne )21y ¢
6

e

J n(py )+ - g

é

On TI-8%, use W1 =V (X(Xt1)(2KH)/6) | sw TABLE for rdteyer
resalts. At X= 2% we see Y| 770,1xnswer- «f*cr



1. Congidar J,ws 1499, 2+78, ..., 50+50 Bt sum o 00,

The set MQ\JG ohe Qlf-nu& 'ﬁ\m QMJ\ |- ’ﬂhlj ho hwre Wl{"‘:ﬁu-t l'u\hn
fwo Buwbers With « Sum f 199, is M=5o. J
ij The Binomid Theorem fie cwefficed oF x° 0 (x-— 0-'5)3

ng ~(-0.5§ = S-C(Tsl) ':"'7_ —,\ur. C:"? and ‘C'Ml':'. 57.

20. (a4 bx+8)(x+42) = xP ¢ "t x4 d

i’ + Qatb)x® 40 = Ky s xtd
a =l z«+,l::=ll,h .
- £(3) = q(3) = a(3)+ b(3)+ ¢
= () -3+ Y

n

10 .



