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CADERNO DE QUESTÕES

LEIA AS INSTRUÇÕES ABAIXO ANTES DE INICIAR A PROVA!

01. Só r st rno pós lr todas s nstru̧õs  quno or utorzo plos ss  sl.

02. Prn os os pssos.

03. A prov ́ ompost  5 qustõs ssrttvs: Pr  qust̃o sr́ trúıo um vlor m́xmo
 60 pontos, totlzno 300 pontos.

04. S o rno n̃o stvr omplto, x outro o sl  sl.

05. Ao rr  ol  rsposts, onr su nom  sus os pssos. Comunqu mtmnt
o sl qulqur rrulr osrv.

06. Os ss n̃o st̃o utorzos  mtr opn̃o nm  prstr slrmntos sor o ontúo s
provs. C ún  xlusvmnt o prtpnt ntrprtr  r.

07. As solu̧õs os xr́ıos por̃o sr ts  l́ps ou  nt. É  rsponsl o() stunt
vrr s  prov st́ l́ıvl nts  nv́-l. Pssns l́ıvs por̃o sr sonsrs.

08. S  Comss̃o vrr qu  rspost  um qust̃o ́ ú ou nxstnt,  qust̃o sr́ postr-
ormnt nul,  os pontos,  l orrsponnts, strúıos ntr s ms.

09. Dur̧̃o  prov: 4 ors.

Nome:
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Q1. St os mos o π-r, N1, N2, . . . , N7 m prtpr  um torno lol  utol. O torno ́ omposto
 3 prts  90 mnutos . Supon qu, m qulqur momnto  prt, um  pns um os mos
o π-r po ntrr m mpo,  qu o tmpo totl (qu ́ mo m mnutos) m mpo pr  um os
mos N1, N2, N3  N4 ́ vśıvl por 7  o tmpo totl pr  um os mos N5, N6  N7 ́ vśıvl por
13. S n̃o ouvr rstr̧̃o sor o númro  susttu̧õs qu pom sr rlzs urnt  prt, 
quntos moos pomos strur o tmpo totl  prt ntr os mos o π-r,  moo qu  mo
ou plo mnos um mnuto?
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Q2. Tr̂s rm̃os, Amn, Al  Artur, stvm rnno untos m um qurto rtnulr om 36m2  ́r
 splrm rnquos por too o mnt. No momnto  rrumr  un̧,  m̃ ls posonou
tr̂s stos ̂ntos  sunt orm: os nos ntos nts  um os los o qurto  o trro no
ponto m́o o lo oposto, omo xmplo n ur xo. Pr rrumr  un̧  um mnr
omtrmnt ntrssnt, os rm̃os rsolvrm vr  ́r ntrn o qurto m tr̂s rõs (plns)
otmzs,  moo qu:

– C um s rõs ont́m xtmnt um os stos;

– O ntror   um s rõs ́ ormo por toos os pontos o ntror o qurto uo sto ms
próxmo ́ qul onto nst r̃o;

Os rnquos ontos m  r̃o, vm sr uros no sto ms próxmo. Após  vs̃o, ls
vrrm qu nnum rnquo stv sor s rontrs ntr s rõs.

(A) Eso  um s posśıvs onur̧õs (orms s rõs) pr  vs̃o o qurto onsrno 
vr̧̃o s sus mnsõs. Justqu  su rspost.

(B) Dtrmn s ms s ́rs, m m2, s tr̂s rõs.
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Q3. Enontr toos os polnômos P (x) = anx
n + an−1x

n−1 + · · ·+ a2x
2 + a1x+ a0  um vr́vl om onts

a0, a1, · · · , an ntros pr os qus  qu̧̃o polnoml

P (x) = z

tm plo mnos um solu̧̃o ntr qulqur qu s z ∈ Z.
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Q4. Enontr toos os prs  ntros (m,n) ts qu


n+
√
25 · 2023 +


m−

√
25 · 2023 ∈ Z.
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Q5. Um xprmnto pr vrr  pot̂n  um lsr  prs̃o o ornzo  sunt orm: S̃o pos-
onos splos plnos nos pontos A, B, C, D, E, F , G  H , sor os los  um quro,  orm qu
um lsr mto  prtr o ponto A srvu  ln polonl  AFCHBGDA onorm  ur.
Vrou-s nt̃o  orm̧̃o  us rõs sno um om orm xonl SNLY VM  um pntonl
Y KROT . Sno qu s st̂ns ntr os splos onsutvos n r̧̃o orzontl  vrtl mm l
uns  omprmnto, trmn s ́rs s rõs pntonl  xonl srts m, m trmos 
l.
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