
Olimṕıada Pernambucana de Matemática 2023

Primeira Fase - Nı́vel 1 (6º e 7º anos)

CADERNO DE QUESTÕES E SOLUÇÕES

LEIA AS INSTRUÇÕES ABAIXO ANTES DE INICIAR A PROVA!

01. Só r st rno pós lr todas s nstru̧õs  quno or utorzo plos ss  sl.

02. Prn os os pssos.

03. A prov ́ ompost  12 qustõs  múltpl sol: Pr  qust̃o sŕ trúıo um vlor
ḿxmo  10 pontos, totlzno 120 pontos.

04. Pr mrr  rspost, utlz pns nt sroŕ prt ou zul om o molo:

05. A mŗ̃o  ol  rsposts ́ ntv, ño mtno rsurs.

06. Mŗõs upls, m rno ou rnts o xmplo m sr̃o sonsrs.

07. S o rno ño stvr omplto, x outro o sl  sl.

08. Ao rr  ol  rsposts, onr su nom  sus os pssos. Comunqu mtmnt
o sl qulqur rrulr osrv.

09. Ño rsqu, ño mss, ño or  ño su  ol  rsposts, pos sso poŕ prú-lo.

10. Os ss ño st̃o utorzos  mtr opño nm  prstr slrmntos sor o ontúo s
provs. C ún  xlusvmnt o prtpnt ntrprtr  r.

11. As solu̧õs os xŕıos por̃o sr ts  ĺps ou  nt. É  rsponsl o() stunt
vrr s  prov st́ ĺıvl nts  nv́-l. Pssns ĺıvs por̃o sr sonsrs.

12. S  Comss̃o vrr qu  rspost  um qust̃o ́ ú ou nxstnt,  qust̃o sŕ postr-
ormnt nul,  os pontos,  l orrsponnts, strúıos ntr s ms.

13. Duŗ̃o  prov: 2 ors  30 mnutos.

Nome:

Número da Identidade: Órgão Expedidor:

Assinatura:
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Q1. Num trmn ḿqun s  tl × or prt, o númro qu st́ n tl ́ multplo por 3; s tl
− or prt, o númro qu st́ m tl ́ mnuo por 2. Por xmplo, s o númro m tl ́ 10, prtno
 tl − prŕ o númro 8. Por outro lo, s o númro m tl or 10  prtrmos  tl × prŕ o
númro 30.

Com̧no om o númro 1 n tl, qunts vzs no mı́nmo s tls ”×”  ”-”vm sr prts pr qu
pŗ o númro 17 n tl?

(A) 4

(B) 5

(C) 6

(D) 7

(E) 8
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SOLUÇÃO:

Pr nontrr o mı́nmo, st surmos o lortmo nturl xo:

-S o númro m tl ́ mnor qu 17, onsrmos s us possls  lqu.

-S m o momnto, o númro m tl ́ mor qu 17,  prtr ́ı, prtrmos pns  tl − qunts
vzs or nsśro t́ r o 17.

- S m o mno ́ lmos ms vzs qu m outro mno qu ou m 17,  ño stmos m 17,
prmos. S mos m o momnto m um vlor qu stv m outro mno, prmos. O rm
xo mostr s possls  mno  oro om o lortmo:

Fur 1: Drm suno o lortmo

Portnto, o mı́nmo ́ 6 oto suno o mno: 1
3×−−→ 3

3×−−→ 9
−2−−→ 7

3×−−→ 21
−2−−→ 19

−2−−→ 17.

Portnto,  ltrntv orrt ́  ltr (C)
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Q2. Dnmos um ́ono omo um poĺıono  10 los. No ́ırulo xo st̃o spostos 11 pontos stntos.
D quntos moos s po ormr um ́ono solno 10 sss pontos omo v́rts?

(A) 10

(B) 11

(C) 21

(D) 110

(E) 1110
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SOLUÇÃO: Pr ormr um ́ono, st solr o v́rt qu ŕ or. O v́rt po sr solo 
11 mnrs.

Portnto, pomos ormr um ́ono  11 orms rnts, o qu mostr qu  ltrntv orrt ́  ltr
(B)
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Q3. Num ul  potņ̃o,  prossor pu  Prno qu lulss o últmo to  20232023 Inlmnt,
Prno pnsou m usr  su lulor, poŕm soru qu  msm ño onsu xr númros rns.
Ent̃o, u usr os rursos  rtḿt pr nontrr o to po. Sno qu l rtou, qul o
últmo ́ıto nontro?

(A) 1

(B) 3

(C) 9

(D) 7

(E) 6
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SOLUÇÃO: Osrv o sunt róıno:

30 = 1

31 = 3

32 = 9

33 = 27

34 = 81

35 = 243,



ou s, xst um pro ntr os últmos tos s pot̂ns  3 qu ́  sqûn 1397, on os
númros 1, 3, 9  7 st̃o ns poşõs 0, 1, 2  3, rsptvmnt. Aĺm sso,

2023 = 505 · 4 + 3

Nst so, o rsto  vs̃o 3 rprsnt  poş̃o  sqûn pró qu ́ o númro 7

Portnto,  ltrntv orrt ́  ltr (D)
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Q4. Um spostvo ont́m nov pńs spostos num tulro 3 × 3. C pnl tm os stos posśıvs: l
po str so ou po. Quno tomos m um pnl, toos os pńs qu st̃o n msm ln  msm
olun mum  sto nluno o pnl no qul tomos. S  ”x” xo rprsnt um luz p,
quntos toqus s̃o nsśros pr qu toos os pńs qum sos smultnmnt?

x x

x x

x x

(A) 1

(B) 2

(C) 3

(D) 4

(E) Ño ́ posśıvl nr tos.
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SOLUÇÃO: No qu su, st lr n ntrş̃o  prmr ln om  prmr olun pr otr 
sunt onuŗ̃o:

x

x x x

x

  sur lqu n ntrş̃o  sun ln  sun olun,  ssm trmos toos os pńs los
smultnmnt, o qu mostr qu  ltrntv orrt ́  ltr (B)
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Q5. Um pr (x, y)  ntros postvos ́ to tzo s x + y = 300  m...(x, y) = 10. Quntos s̃o os prs
tzos?

(A) 8

(B) 9

(C) 10

(D) 30

(E) 40
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SOLUÇÃO: Ds qu mdc(x, y) = 10, nt̃o xstm k  p ntros postvos ts qu x = 10k  y = 10p, on
mdc(k, p) = 1 Aĺm sso, su qu k + p = 30 Portnto, o totl  prs (k, p) qu stsz k + p = 30 om
mdc(k, p) = 1 ́ 8, o qu mostr qu  ltrntv orrt ́  ltr (A)
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6. Um oo  rts, tm 30 rts zus  30 rts vrs. As rts   rupo s̃o numrs  1 t́ 30.
As rts m vrs pr xo, ño sno posśıvl vr o su númro. Em  o, o oor p um
rt vr  um rt zul. S  som os númros s rts ́ pr, l pontu. Pr quntos prs  rts
o oor n ponto?

(A) 10

(B) 30

(C) 60

(D) 450

(E) 550
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SOLUÇÃO: S o oor p um rt  númro pr, st pr outr rt  númro pr ntr outrs
15 spońıvs, nt̃o tmos um totl  15 · 15 = 225 prs. S o oor p um rt  númro ı́mpr,
st pr outr rt  númro ı́mpr ntr outros 15 númros ı́mprs spońıvs, nt̃o tmos um totl
 15 · 15 = 225 prs. Ent̃o, onlumos qu  qunt  prs ́ 225 + 225 = 450, o qu mostr qu 
ltrntv orrt ́  ltr (D)
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7. N ur xo, ABCD ́ um rt̂nulo. S AP = 1
3AC, qul ́  rz̃o ntr  ́r o tr̂nulo APD   ́r

o rt̂nulo?

(A) 1
5

(B) 2
9

(C) 3
10

(D) 1
6

(E) 3
8
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SOLUÇÃO: S Q o ponto sor  onl AC tl qu AP = PQ = QC. V ur xo

Consrno qu os tr̂nulos △APD, △PQD  △QCD tm  s sor  onl AD, tmos qu ls
possum  msm m   msm ltur, loo tm  msm ́r. D́ı:

[APD] =
1

3
[ACD] =

1

3


1

2
[ABCD]


=

1

6
[ABCD]

Loo,  ltrntv orrt ́ ltr (D)
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8. N ur xo, um rt̂nulo o oro. Qul ́  m o ̂nulo α?

(A) 125o

(B) 135o

(C) 140o

(D) 130o

(E) 150o

16



SOLUÇÃO: N ur xo, os ̂nulos ∡APB  ∡DQC s̃o orrsponnt, om rspto s prlls DQ
 AP , loo tm  msm m.

Aor, not qu o ̂nulo α ́ um ̂nulo xtror o △RQC. Loo,

α = ∡RCQ+ ∡RQC = 90o + 35o = 125o

Portnto,  ltrntv orrt ́  ltr (A)
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9. N ur xo, tmos QB = 5 cm  AR = 2 cm. Qul ́  ́r o rt̂nulo RPQC?

(A) 9 cm2

(B) 10 cm2

(C) 11 cm2

(D) 192 cm2

(E) 212 cm2
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SOLUÇÃO: Dnotno o lo RC por x  o lo QC por y  usno smlņ  tr̂nulos, onlumos qu

y

2
=

y + 5

x+ 2


Consquntmnt, xy = 10, o qu mostr qu  ́r o rt̂nulo RPQC ́ 10cm2  ssm,  ltrntv orrt
́  ltr (B)
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10. Qul ́ o to  un o númro xo?

(55 + 1)(56 + 2)(57 + 3)(58 + 4)

(A) 1

(B) 2

(C) 4

(D) 6

(E) 8
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SOLUÇÃO: O últmo to  um pot̂n  5 ́ smpr o númro 5 D́ı, pomos onlur o sunt: Os
últmos tos os númros 58 + 4, 57 + 3, 56 + 2  55 + 1 s̃o 9, 8, 7  6, rsptvmnt. Loo, zno o
prouto os últmos tos, su qu

9 · 8 · 7 · 6 = 3024,

o qu mostr qu o últmo to ́ o númro 4,  onsquntmnt  ltrntv orrt ́  ltr (C)
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11. As ms m mtros os los  os quros s̃o númros ntros. S o quro mnor tvss 7m2

 ́r  ms, os os quros srm onrunts. Qunto po mr o lo o mor quro? Dica:
a2 − b2 = (a− b) · (a+ b)

(A) 4

(B) 5

(C) 6

(D) 7

(E) 8
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SOLUÇÃO: Assum qu os los os quros sm a  b, on a > b  a, b ∈ N Sno qu b2 + 7 = a2,
otmos  sunt toŗ̃o

a2 − b2 = 7

(a− b)(a+ b) = 1 · 7

Como a− b < a+ b nt̃o a− b = 1  a+ b = 7, tŕımos a = 4.

Loo,  ltrntv orrt ́  ltr (A)
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12. N prmr ro o Cmponto Prnmuno  utol, 10 nrssos no Est́o Joś o Ro Ml
tnm o msmo vlor qu 8 nrssos no Est́o Almr  Cost Crvlo. Após  prmr ro o
mponto, o pŗo o nrsso no Est́o Joś o Ro Ml u 3%  o pŗo o nrsso no Est́o Almr
 Cost Crvlo suu 7%. Qunto s pŕ  ms, n sun ro o Cmponto Prnmuno 
utol, n ompr  10 nrssos no Est́o Joś o Ro Ml  8 nrssos no Est́o Almr  Cost
Crvlo?

(A) 1, 5%

(B) 2%

(C) 2, 5%

(D) 3%

(E) 3, 5%
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SOLUÇÃO: S x o pŗo o nrsso no Est́o Joś o Ro Ml  y o pŗo o nrsso o Est́o
Almr  Cost Crvlo. Osrv qu

10x = 8y

 o pŗo totl sto n prmr ro ́ o por

P = 20x = 16y,

onsquntmnt, y =
5x

4


Após  prmr ro o novo pŗo o Est́o Joś o Ro Ml ́ o por 0, 97x  o novo pŗo o Est́o
Almr  Cost Crvlo ́ o por 1, 07y

Loo, usno o to qu y =
5x

4
, pomos onlur qu o pŗo totl pós  prmr ro ́ o por

P ′ = 10 · (0, 97x) + 8 · (1, 07y)
= 9, 7x+ 8, 56y

= 9, 7x+ 8, 56 · 5x
4

= 9, 7x+
42, 8

4
x

= 9, 7x+ 10, 7x

= 20, 4x

Loo, P ′ − P = 20, 4x − 20x = 0, 4x =
1

50
20x = 0, 02 · 20x = 0, 02 · P, o qu mostr qu o sto onl ́ 

2%  ssm su qu  ltrntv orrt ́  ltr (B)
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