
Olimṕıada Pernambucana de Matemática 2023

Primeira Fase - Nı́vel 3 (Ensino Médio)

CADERNO DE QUESTÕES E SOLUÇÕES

LEIA AS INSTRUÇÕES ABAIXO ANTES DE INICIAR A PROVA!

01. Ś    ́  todas  ̧̃    z    .

02. P   .

03. A  ́   12 ̃  ́ : P  ̃ ́ ́ı  
́x  10 , z 120 .

04. P   , z   ́   z   :

05. A ̧̃     ́ , ̃  .

06. M̧̃ ,      x  ̃ .

07. S   ̃  , x     .

08. A     ,       . C 
    .

09. Ñ , ̃ , ̃   ̃     ,   ́ ́-.

10. O  ̃ ̃ z   ̃       ́ 
. C ́  x     .

11. A ̧̃  x́ı ̃    ́   . É   () 
    ́ ́ı   ́-. P ́ı ̃  .

12. S  C̃       ̃ ́ ́  x,  ̃ ́ -
 ,   ,   , ́ı   .

13. Ḑ̃  : 2   30 .
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Q1. P    k,  ́ 1212 ́  ı́ ́   66, 88  k?

(A) 6

(B) 8

(C) 12

(D) 24

(E) 25
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SOLUÇÃO: T 

1212 = 224 · 312, 66 = 26 · 36,  88 = 224

P k = 2k13k2 ,   

(26 · 36, 224, k) = 224 · 312,

   0 ≤ k1 ≤ 24  k2 = 12. P, ́ 25 · 1 = 25      k.
A,    ́   (E).
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Q2. Q ́       n   n2 + 2n+ 2  n3 + 4n2 + 4n− 14?

(A) 4

(B) 9

(C) -2

(D) -9

(E) -11

4



SOLUÇÃO: P   ̃   ̂,

n3 + 4n2 + 4n− 14 = (n2 + 2n+ 2)(n+ 2) + (−2n− 18)

T   (n2 + 2n+ 2)(n3 + 4n2 + 4n− 14), ̃ (n2 + 2n+ 2)(−2n− 18). I ́  

−2n− 18 = 0,

 ,  n = −9,  ̃ 

 − 2n− 18 ≥ n2 + 2n+ 2

E ́  ́   −4 ≤ n ≤ 4. T  ,   n = −4,−2,−1, 0, 1, 4.
A,    ́   (E).
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Q3. Q ̃    n   5n−1 + 7n−1  5n + 7n?

(A) 0

(B) 1

(C) 2

(D) 3

(E) 4
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SOLUÇÃO: O  5n−1 + 7n−1 ́  7 z  :

5n−1 + 7n−17(5n−1 + 7n−1)

C

5n−1 + 7n−17(5n−1 + 7n−1) =⇒ 5n−1 + 7n−15 · 5n−1 + 2 · 5n−1 + 7 · 7n−1

=⇒ 5n−1 + 7n−1(5n + 2 · 5n−1 + 7n)− (5n + 7n)

=⇒ 5n−1 + 7n−12 · 5n−1

Ṕ,  n > 1,  

5n−1 + 7n−1 > 2 · 5n−1

D́ı,  ̃  ́ ́ı  n > 1. É ́ , ,  n = 1 ́  ́ ̧̃ ́ı. L,
   ́   (B).
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Q4. H́   (, z,   )      (z, z,   ). A
   -    . D       
                   
   ?

(A) 2

(B) 4

(C) 8

(D) 12

(E) 24
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SOLUÇÃO: S     ́    z. N , ́ 2    
  ́    (x́ı   )  1      z  
.

C    ̃     z, ́       ́ 
(  ). F  ,    z ́ ̃     ,   
       ̃-z   (  ). P ,    
    z.

P ́ı ,  2 + 2 = 4         . P, 
  ́   (B).
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Q5. C , D́     A x   ́     . P
     , D́   ́    ̧   
  ́  5  ( , ́      0 ̃ x́ı)
         ́ı ́ı  4. C  A 
 ́  5    ,        ?

Observação: U ́ ́   ́ı         ̂  ́
      . A,  x, 14541 ́  ́ı,  13541 ̃ ́.

(A) 1360

(B) 1400

(C) 1450

(D) 1500

(E) 11000
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SOLUÇÃO: N     ̃   z,  ́ ́ı  ́  4 .
D , ́ 9 · 104 ́  5         . D,
  ̃ ́ı  4    ́ 2    00, 04, 08, 12,    , 96 (25 ).
Ṕ,   ́   ́ı,    ́ 2    2  -
  . A,  x  ,     0 (5 )
,   ́,  ́ı  ̧  0. P ,      
   10 ́ı ́ı. A,  ́ı ,  20 · 10 = 2 · 102. R
    A     ̧ ́

P =
2 · 102
9 · 104 =

1

450


P,    ́   (C).
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6. O π-  z  ́     . C       
̃, -         . Á ,    ̃ ́ 
                 .
D    π- ́  4      ̧̃ ?

(A) 16

(B) 24

(C) 35

(D) 3840

(E) 5040
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SOLUÇÃO: C ́ 5     2  ́ı   ,  10 ́ ́ı  
. S

S = h1,    , h10

   ́ ́ı. A,    X ⊆ S  4 ,  σ =
(a1, a2,    , a10)   ai = 1  hi ∈ X  ai = 0  hi ∈ X. É ́   x  ̂
́ı    X ⊆ S  4    ̂ σ   . C 
 ́   ̃ ,   ̂ σ    ̃ x i ∈ Z+

z ai = ai+1 = 1. P   ̂,      ̂  6 ́ı  
0, ́ 7 ̧     4 ́ı 1   ̂ x:

0 0 0 0 0 0

C  ̧    ́x  ́ı 1, ́ C4
7 = 35     ̃ 

 ́ı 1. P,    ́   (C).
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7. D ́ı ω1  ω2 ̃  x   A S B  C      ω1  ω2 
      ́ı, . A     ́ı   
 A,    BC   D. D     AB,   AC = 5  AD = 4.

(A) 5

(B) 6

(C)
√
39

(D) 3
√
5

(E) 4
√
3
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SOLUÇÃO:

S  DA  DB ̃    ω1,  BD = AD = 4. D    ω2, 
 CD = AD = 4. L,   A, B  C   ́ı   D  ̂ BC. S ,
 ̂ ABC ́ ̂  A ,    Ṕ, :

BC2 = AB2 + AC2 ⇒ AB2 = 82 − 52 = ⇒ AB =
√
39
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8. O    ́ı (CPF) ́    ̧̃        z
́ı            ́,  ́ı ,
   :  d1d2d3d4d5d6d7d8d9 ̃    ́ı  CPF , ̃


A = 10d1 + 9d2 + 8d3 + 7d4 + 6d5 + 5d6 + 4d7 + 3d8 + 2d9,

  r,  r ́    ̃  A  11. S    0  1 ̃  ́ ́ı d10 ́ 0.
C ́ d10 ́ 11− r. P   ́  ́ı, 

B = 10d2 + 9d3 + 8d4 + 7d5 + 6d6 + 5d7 + 4d8 + 3d9 + 2d10,

  R,  R ́    ̃  B  11. S R = 0  R = 1 ̃ d11 = 0. C ́,
d11 = 11 − R. S       ́ı   CPF   299792458,  ́ı d10 
d11 ̃ :

(A) 1  8

(B) 0  7

(C) 2  6

(D) 0  8

(E) 3  5
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SOLUÇÃO: S    A  A = 342  r = 1. L d10 = 0. C B 
B = 366  R = 3. L d11 = 8.
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9. QUESTÃO ANULADAO  131 ́  ́     ́ z     
     ̂. S - ́  8,02 . I    
  131 ́   z   ́ 8,02 . A      ́  1g. Q 
  ́ 201 ?

(A) 2−10

(B) 2−40

(C) 2−50

(D) 2−20

(E) 2−100
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SOLUÇÃO: N  t, m(t) = 2
− t

8,02 . L, m(401) = 2
− 401

8,02 = 2−50
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10. QUESTÃO ANULADA A   ̃   ́     .
T         ,       . S  
  55  ̂ ̃ 68, 5cm × 122cm,   ̧̃,  ̃  ́ı
    65  ̃ x (   = 2,54 )?

(A) 143, 18  75, 50

(B) 144, 18  76, 23

(C) 146, 20  74, 30

(D) 140, 18  72, 23

(E) 145, 20  73, 40
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SOLUÇÃO:  x  y        ,  
x

122
=

y

64, 5
=

652, 54

552, 54
=

13

11
. A,  x =

13122

11
= 144, 18  x =

1364, 5

11
= 76, 23 .
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11. (Cı́  Â) C ̂ ̂ A, B  C    r  . O
́  Â  P      III .C,   x  ̂
D  E ,     E ́      D,   ̂  (  Â  
 ́       A,B  C ̃ ). A ̂ D  E ̃  ́ı 
Â. S    ̂ A, B  E,  ́   ́ı  Â 
̃ G  C   . Fz      A, C, E  C, B, E,   ̂
F  H . E        Tz  Â. C   ,    D
   r ́

(A) 2r

(B) 2r
√
3

(C) r(
2
√
3− 3

3
)

(D)
r2
√
2

2

(E) 2r(
2
√
3− 3

3
)
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SOLUÇÃO: O   A, B  C   ̂ ́   2r     D 
    E        δABC    ̂    E 

   B ́
2

3
(
2r
√
3

2
). L    E, RE =

2r
√
3

3
+ r. A,    D, RD = RE − 2R =

2r
√
3

3
− r

= r(
2
√
3− 3

3
). P,    ́   (C)
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12. ”C”   C ́  ́  ̧̃  ̧   M H, 
    z ̂. E      ̧  z  ́x,
ı́,       ́ı      ́ x.

O  x,   ̧  ̧̃  Ṕ   23/05/2023     
 12:00, 12:30  13:00 , . A ́ ́    ́ı  ́
x:

(A) 26, 28

(B) 26, 29

(C) 26, 30

(D) 26, 31

(E) 26, 32
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SOLUÇÃO: O       ́ ́ ́ 26, 30.

R: L c)
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