
 

 

 

 



 

 

 

 

QUESTÃO 5 

60

80
× 100% = 0,75 × 100% = 75%

6

48
× 100% =

0,125 × 100% = 12,5%
7

63
× 100 ≈ 0,111 × 100% = 11,1%

QUESTÃO 6 

ℎ 𝑎 sen 𝜃 = ℎ 𝑎⁄
𝐴 = 1 2⁄ × 𝑎 × ℎ = 1 2⁄ × 𝑎 × 𝑎 × sen 𝜃

0 < 𝜃 < 180𝑜 (sen 𝜃)2 + (cos 𝜃)2 = 1 sen 𝜃 = √1 − (cos 𝜃)2 =

√1 − (3 5⁄ )2 = √16 25⁄ = 4 5⁄ 𝐴 = 1 2⁄ × 5 × 5 × 4 5 = 10 𝑐𝑚2⁄ .

𝑂 𝑟

 

𝑎2 = 𝑟2 + 𝑟2 − 2 × 𝑟 × 𝑟 × cos(𝜋 − 𝜃)
cos(𝜋 − 𝜃) = cos 𝜋 × cos 𝜃 + sen 𝜋 × sen 𝜃 = − cos 𝜃 + 0 = − cos 𝜃 𝑎2 = 2𝑟2 + 2𝑟2 cos 𝜃 =
2𝑟2(1 + cos 𝜃) 25 = 2𝑟2(1 + 3 5⁄ ) = 16 5⁄  𝑟2 𝑟2 = 125 16 ⁄

𝑟 = 5√5 4⁄  𝑐𝑚

 
 
 
 



 

 

 

 

QUESTÃO 7 

𝐶 3 × 2

𝑐11 = (−1)1+1 = (−1)2 = 1, 𝑐12 = (−1)1+2 = (−1)3 = −1,
𝑐21 = (−1)2+1 = (−1)3 = −1, 𝑐22 = (−1)2+2 = (−1)2 = 1,
𝑐31 = (−1)3+1 = (−1)4 = 1, 𝑐32 = (−1)3+2 = (−1)5 = −1.

𝐶 = [
  1 −1
−1    1
  1 −1

] 𝐴𝐶

𝐴𝐶 = [
1 1 1
1 2 3

] [
   1 −1
−1   1
   1 −1

] =

[
1 × 1 + 1 × (−1) + 1 × 1 1 × (−1) + 1 × 1 + 1 × (−1)

1 × 1 + 2 × (−1) + 3 × 1 1 × (−1) + 2 × 1 + 3 × (−1)
] =

[
1 − 1 + 1 −1 + 1 − 1
1 − 2 + 3 −1 + 2 − 3

] = [
1 −1
2 −2

]

𝐴 [
𝑥
𝑦
𝑧

] = [
6
6

] {
𝑥 + 𝑦 + 𝑧 = 6,

𝑥 + 2𝑦 + 3𝑧 = 6.

(𝑥, 𝑦, 𝑧) 𝑦 − 𝑥 = 𝑧 − 𝑦 2𝑦 = 𝑥 + 𝑧
2𝑦 + 𝑦 = 6 3𝑦 = 6 𝑦 = 2

𝑦 = 2 2 + 2𝑧 = 0 𝑧 = −1
𝑥 + 2 − 1 = 6 𝑥 = 5

(𝑥, 𝑦, 𝑧) = (5,2, −1)

QUESTÃO 8 

𝐴 𝐵 𝑦 = √𝑥 𝐴 = (𝑎, √𝑎) 𝐵 = (𝑏, √𝑏)
𝐴, 𝐵 𝐶

[
𝑎 √𝑎 1

𝑏 √𝑏 1

−√𝑎𝑏 0 1

]

|
𝑎 √𝑎 1

𝑏 √𝑏 1

−√𝑎𝑏 0 1

| = 𝑎√𝑏 − √𝑎√𝑎𝑏 + 0 + √𝑏√𝑎𝑏 − 𝑏√𝑎 − 0 =

𝑎√𝑏 − √𝑎√𝑎√𝑏 + √𝑏√𝑎√𝑏 − 𝑏√𝑎 = 𝑎√𝑏 − 𝑎√𝑏 + 𝑏√𝑎 − 𝑏√𝑎 = 0

𝑂 = (0,0) 𝐴 = (𝑎, √𝑎)

𝑑𝑂𝐴 = √(0 − 𝑎)2 + (0 − √𝑎)
2

= √𝑎2 + 𝑎

𝐴 = (𝑎, √𝑎) 𝐵 = (𝑏, √𝑏) = (3, √3)

𝑑𝐴𝐵 = √(𝑎 − 3)2 + (√𝑎 − √3)
2

𝑑𝑂𝐴 = 𝑑𝐴𝐵 (𝑑𝑂𝐴)2 = (𝑑𝐴𝐵)2 𝑎2 + 𝑎 = (𝑎 − 3)2 + (√𝑎 − √3)
2



 

 

 

 

𝑎2 + 𝑎 = 𝑎2 − 6𝑎 + 9 + 𝑎 − 2√𝑎√3 + 3

6𝑎 + 2√3𝑎 − 12 = 0 2 𝑐 = √3𝑎, 

𝑐 𝑐2 + 𝑐 − 6 = 0 𝑐 =
−1±√12−4×1×(−6)

2×1
=

−1±√25

2
=

−1±5

2
𝑐

𝑐 =
−1+5

2
= 2 2 = √3𝑎 𝑎 = 4 3⁄ .

 
 

QUESTÃO 9 

𝑓(𝜋 2⁄ ) =
2+sen(𝜋 2)⁄

2+cos(𝜋 2⁄ )
=

2+1

2+0
=

3

2
𝑓(−𝜋 2⁄ ) =

2+sen(−𝜋 2)⁄

2+cos(−𝜋 2⁄ )
=

2−1

2+0
=

1

2
𝑓(𝜋) =

2+sen(𝜋)

2+cos(𝜋)
=

2+0

2−1
= 2

𝑓(𝜋 4⁄ ) =
2+sen(𝜋 4)⁄

2+cos(𝜋 4⁄ )
=

2+√2 2⁄

2+√2 2⁄
= 1

𝑓(𝜋 2⁄ ) + 𝑓(−𝜋 2⁄ ) =
3

2
+

1

2
= 2 𝑓(𝜋) 𝑓(𝜋 4⁄ ) = 2 × 1 = 2

2+sen 𝜃

2+cos 𝜃
= 2 2 + sen 𝜃 = 4 + 2 cos 𝜃 2 cos 𝜃 = sen 𝜃 − 2

4(cos 𝜃)2 = (sen 𝜃)2 − 4 sen 𝜃 + 4 (sen 𝜃)2 +
(cos 𝜃)2 = 1 4(1 − (sen 𝜃)2) = (sen 𝜃)2 − 4 sen 𝜃 + 4 5(sen 𝜃)2 − 4 sen 𝜃 = 0

sen 𝜃 (5 sen 𝜃 − 4) = 0 sen 𝜃 = 0 sen 𝜃 = 4 5⁄
sen 𝜃 = 0 cos 𝜃 = −1 sen 𝜃 = 4 5⁄ , 

cos 𝜃 = − 3 5⁄ .

QUESTÃO 10 

9 16

 

𝑏 × 𝑐 × 𝑐 = 16 × 10 × 10 = 1.600 𝑐𝑚3

ℎ

ℎ2 + (𝑐 2)⁄ 2
= 𝑎2 ℎ2 = 132 −

52 = 169 − 25 = 144 ℎ = 12 𝑐𝑚

1 3 × 𝑐 × 𝑐 × ℎ = 1 3 × 10 × 10 × 12 = 400 𝑐𝑚3⁄⁄
1.600 + 400 = 2.000 𝑐𝑚3
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Terra

2,2 10 kg/m
 × v ×

m

t A
   



      

poeira final inicial

poeira Terra 4

Impulso J  v v = 

v
2,5 10 N

m F t

m
F

t

  

  


       

 

 
1 1 2 2

1 1 2 1 1 2 1 1 2

3
31

2

0,1 0,9 0,9

0,81g/cm
0,9g/cm

0,9 0,9

V V

V V V V

 

    






    

  

       

   

3 3 3

gasolina

22 2

mec

750kg/m 40 10 m 30kg

1 1
v 30kg 10 m/s 3,0m 30kg 0,8m/s 909,6J

2 2

m V

E mgh m

     

        

       

 
2 41

x 4,8 10 J
2

pE k    
 

 
2Do gráfico, para I = 0,5 W/m  7,0kΩLDRR   

 

 1

5,0V
0,5mA

3,0  7,0 kΩ

7,0kΩ 0,5mA 3,5V

LDR

LDR

LDR LDR LDR

i
R R

V R i


  

 

   

                     

 

 

Do gráfico, OD 1

OD 1

log( ) OD

10 10

T

T  
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34 20

6

3,0 10 m/s
6,6 10 J s 6,6 10 J

3,0 10 m

c
E hf h



 




       





 

 

 

 

 

 

 

 

0, m
2

5 f
R

 
                                 

3
32s 20

200 10 kg 480 J/(kg

60 W

)

P
T t C

m c C
    

   

  

                                                 

2

2 2 1,8m
1,5s

1,6m/sL

h
t

g


  

         

     

 

2

19

26

5

1,6 10 C 0,4T 0,36m
7,2 10 kg

3,2 10  m/s

cp

mV qBR
F qVB F m

R V

m
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