


Question 1 

 48 𝑚

 64 𝑚

 80 𝑚

 92 𝑚

Question 2  

𝑥(𝑡) 



 

𝑡1

𝑡1

 𝑡1

𝑡1

Question 3  

𝐹⃗  

𝑔 =  10
𝑚

𝑠2

 

 

 

 

Question 4  

ℎ

𝑣

 2ℎ

3 𝑣



 6 𝑃

 
3𝑃

2

 2 𝑃

 3 𝑃

Question 5  

 

 

 

 

Question 6  



Question 7   

 

 

Question 8   

𝑣

𝑥 𝑥 𝑦

𝑥 𝑡

𝑦 𝑥

𝑣

 2 𝑚/𝑠

 4 𝑚/𝑠

 6 𝑚/𝑠

 8 𝑚/𝑠



Question 9   

Question 10  

𝑣1 𝑣2

𝑣1 𝑣2

𝑣1 𝑣2

𝑣1 𝑣2

𝑣1 𝑣2



Question 11  

Question 12  

2 𝑚

1,8 𝑚

1 𝑚

0,9 𝑚

Question 13 

𝑃1, 𝑃2  𝑃3 𝑅1, 𝑅2 𝑒𝑡 

𝑅3



4𝑃1 = 𝑃2 = 𝑃3

𝑃1  = 4 𝑃2 = 4 𝑃3

𝑃1 = 𝑃2 = 𝑃3

𝑃1 = 2 𝑃2 = 2 𝑃3

Question 14  

𝑞

𝑞

Question 15  



 



𝑣 =
𝑑𝑥

𝑑𝑡
 ⇒ 𝑑𝑥 = 𝑣 𝑑𝑡 ⇒

 ∫ 𝑑𝑥 = ∫ 𝑣 𝑑𝑡 ⇒ 𝑥 = ∫ 𝑣 𝑑𝑡

• 𝒮1 = 8 ⋅ 4 = 32 𝑚

• 𝒮2 =
4⋅6

2
=    12 𝑚

• 𝒮3 =
4⋅10

2
=  20 𝑚

32 𝑚 + 12 𝑚 + 20 𝑚 = 𝟔𝟒 𝒎



𝑥 𝑡 = 0

𝑥 = 0 𝑡 = 0

𝑡1

𝑣
𝑑𝑣

𝑑𝑡
= 𝑎 𝐹⃗ = 𝑚𝑎⃗

𝐹⃗

𝑃∥
⃗⃗⃗⃗

𝐹⃗ = 𝐹𝑐
⃗⃗⃗⃗ + 𝑃∥

⃗⃗⃗⃗ ➔ 𝐹𝑐
⃗⃗⃗⃗ = 𝐹⃗ − 𝑃∥

⃗⃗⃗⃗

𝐹⃗ = 200 𝑁 𝑃∥
⃗⃗⃗⃗ = 𝑚𝑔 ⋅ sin(𝜃) = 10 ⋅ 10 ⋅

3

5
= 60 𝑁 5 sin(𝜃) = 3)



𝑭𝒄
⃗⃗⃗⃗⃗ = 𝐹⃗ − 𝑃∥

⃗⃗⃗⃗ = 200 𝑁 − 60 𝑁 = 𝟏𝟒𝟎 𝑵

𝑚 ℎ, 

𝑊 = 𝐹⃗ ⋅ ℎ⃗⃗ 𝑚𝑔,

ℎ,

𝑃 =
𝑊

𝑡
=

𝐹⃗⋅ℎ⃗⃗⃗

𝑡
= 𝐹⃗ ⋅ 𝑣⃗ 𝑊𝑎𝑡𝑡 𝑣

𝑃 = 𝐹⃗ ⋅ 𝑣⃗

𝐹⃗

𝐹𝑠
⃗⃗⃗⃗

2𝐹⃗,

2 𝐹𝑠
⃗⃗⃗⃗  



𝑃⃗⃗ = 𝑚𝑔⃗

𝑚 𝑃⃗⃗

sin (𝑥) sin (𝑥 + 90°)

sin(𝑥) + cos(𝑥) ≠ 0

sin (𝑥) sin (𝑥 + 180°) − 𝑠𝑖𝑛 (𝑥)



sin(𝑥) + sin(𝑥 + 180°) = sin(𝑥) − sin(𝑥) = 0

𝜆

𝜆 = 4𝑚

(
5

8
−

1

8
) 𝑠 =

4

8
𝑠 = 0,5 𝑠 𝑇 

𝜈 =
1

𝑇
. 𝜈 =

1

𝑇
=

1
1

2

= 2 𝐻𝑧.

𝜈 ⋅ 𝜆 = 𝑣 ⇒ 𝑣 = 2 ⋅ 4 𝑚/𝑠 = 8 𝑚/𝑠



𝜀 =

ℎ𝜈. 𝜀

𝑛1 < 𝑛2

𝜃1

𝜃2

𝑛1 𝑠𝑖𝑛𝜃1 = 𝑛2 𝑠𝑖𝑛𝜃2  ⇔
sin 𝜃1

  sin 𝜃2   
=

𝑛2

𝑛1
𝜃1 < 𝜃2 sin 𝜃1 < sin 𝜃2

𝑛2 < 𝑛1.

𝑐, 𝑣. 𝑛 =
𝑐

𝑣

𝑛1 =
𝑐

𝑣1
𝑛2 =

𝑐

𝑣2
.

𝑛2 < 𝑛1
𝑐

𝑣2
<

𝑐

𝑣1
𝒗𝟏 < 𝒗𝟐



       



𝑂𝑀𝐴 𝑀𝑃

𝑂𝐴

𝑷𝑨 = 𝑴𝑺 = 𝟗𝟎 𝒄𝒎

𝑃 = 𝑈𝐼 =
𝑈2

𝑅
= 𝐼2𝑅 𝑅1 = 𝑅2 = 𝑅3 = 𝑅

𝑅1 𝑃1 = 𝐼1
2 𝑅1 = 𝐼1

2 𝑅

𝑅2 𝑅3

𝑅2, 𝑃2 = (
𝐼1

2
)

2

𝑅2 =
1

4
𝐼1

2𝑅 =
𝑃1

4
 

                                                                                                                        ⇒ 𝑷𝟏 = 𝟒 𝑷𝟐



𝑃3 = (
𝐼1

2
)

2

𝑅3 =
1

4
𝐼1

2𝑅 =
𝑃1

4
⇒ 𝑷𝟑 = 𝟒 𝑷𝟐



𝐿3.

𝐼

𝐿1 𝐿2,
𝐼

2
𝐿1 𝐿2

𝑃 = 𝑈 ⋅ (
𝐼

2
) =

𝐼

2

𝑅
⋅

𝐼

2
=

𝐼2

4𝑅

𝑅3 𝐼.
𝐼2

4𝑅
=

𝐼2

𝑅3
  ⇒ 𝑅3 = 4𝑅  

𝑳𝟐

𝐿1 𝑃 =
𝐼2

𝑅

𝑅3 𝑃 =
𝐼2

4𝑅

𝐿1 ! 𝑳𝟏 𝑳𝟑


