


Question 1 

𝑘𝑚/ℎ

10 𝑠

Question 2  

𝑡 = 0



Question 3  

Question 4  



Question 5  

Question 6  

Question 7   

 



 

Question 8   

Question 9   

120°



𝜃 

Question 10  

√2

𝑠𝑖𝑛 (0°) =  0, 𝑠𝑖𝑛(30°) =
1

2
, 𝑠𝑖𝑛(45°) =

√2

2
, 𝑠𝑖𝑛(60°) =

√3

2
 

 𝑠𝑖𝑛(90°)  =  1



Question 11  

0,5 𝑁

Question 12  



Question 13 

𝑅1 𝑅2 𝑅3

𝑅1 = 𝑅2 = 𝑅3

𝑅2

′

𝐼’ =  1,2 𝐼

𝐼’ =  3/4 𝐼

𝐼’ =  𝐼

Question 14  



Question 15  

�⃗� 

 



𝑚

𝑠

180
𝑘𝑚

ℎ
=

180000

3600

𝑚

𝑠
=

1800

36

𝑚

𝑠
= 𝟓𝟎

𝒎

𝒔

𝑣0 = 50
𝑚

𝑠
.

𝑣 = 𝑣0 + 𝑎𝑡

𝑡 = 10 𝑠 ; 𝑣 = 0
𝑚

𝑠
 . 

0 = 50
𝑚

𝑠
+ 𝑎

𝑚

𝑠2 ⋅ 10 𝑠 ⇒ 𝒂 =  −𝟓 𝒎/𝒔𝟐

𝑥 = 𝑥0 + 𝑣0𝑡 +
𝑎𝑡2

2
= 0 + (50 ⋅ 10) + (−

5

2
) ⋅ (10)2

𝑥 = 500 𝑚 − 250 𝑚 = 𝟐𝟓𝟎 𝒎

𝑡 = 0, 8 𝑚/𝑠

𝑡 = 3 𝑠,

𝑡 = 3 𝑠 𝑡 = 5𝑠,

𝒕 = 𝟓𝒔.

𝑡 = 5 𝑠  



𝑊 = 𝐹 ⋅ 𝑑 ⋅ cos(𝛼) 𝛼,

𝛼 = 0. 

𝐹𝑓 𝜇𝑐

𝐹𝑛

𝑭𝒇
⃗⃗ ⃗⃗ = 𝝁𝒄 ⋅ 𝑭𝒏

⃗⃗ ⃗⃗  



     

3 𝑠

𝑻.

𝑇 =
1

𝜈
  ⇒ 𝜈 =

1

𝑇

𝜈 =
1

3
= 0.333…𝐻𝑧



𝝂 ⋅ 𝝀 = 𝒗 𝜈 𝜆 𝑣

𝑣 = 1500 𝑚/𝑠 𝑣 = 340 𝑚/𝑠

𝝂 ⋅ 𝝀 = 𝒗

𝝀

• 

• 𝛾 = 50°,

• 

𝛿 = 180° − 50° − 120° = 10°

• 

𝜽 = 𝟏𝟎 ° !



𝐴𝐵�̂� = 60°

𝑛1𝑠𝑖𝑛𝜃1 = 𝑛2𝑠𝑖𝑛𝜃2

𝑛1 √2 𝑛2

𝜃1

𝑛1𝑠𝑖𝑛𝜃1 = 𝑛2𝑠𝑖𝑛𝜃2 ⇔ √2 ⋅ sin(60°) = 1 sin 𝜃2 ⇔ √2 ⋅
√3

2
= 𝑠𝑖𝑛𝜃2

√2√3 = √6 √6 > √4 = 2 √6 > 2

√6

2
> 1 sin(𝜃2) < 1,

√6

2
= sin(𝜃2)

𝑛1𝑠𝑖𝑛𝜃1 = 𝑛2𝑠𝑖𝑛𝜃2

𝑛1 √2 𝑛2

𝜃1

𝑛1𝑠𝑖𝑛𝜃1 = 𝑛2𝑠𝑖𝑛𝜃2 ⇔ √2 ⋅ sin(30°) = 1 sin 𝜃2 ⇔ √2 ⋅
1

2
= 𝑠𝑖𝑛𝜃2

√2 ⋅
1

2
= 𝑠𝑖𝑛𝜃2  ⇔ 𝜃2 = 45°



𝐹 𝐴→𝐵 = 𝐹 𝐵→𝐴 =
𝑘(𝑄𝐴 ⋅ 𝑄𝐵)

𝑟2
 �⃗⃗� 𝐴𝐵

𝑄𝐴 2  𝑄𝐴 

𝐹 𝐴→𝐵 = 𝐹 𝐵→𝐴 =
𝑘(2 𝑄𝐴 ⋅ 𝑄𝐵)

𝑟2
 �⃗⃗� 𝐴𝐵 = 𝐹 𝐴→𝐵 = 𝐹 𝐵→𝐴 =

2 𝑘(𝑄𝐴 ⋅ 𝑄𝐵)

𝑟2
 �⃗⃗� 𝐴𝐵



1

𝑅é𝑞
=

1

𝑅
+

1

𝑅
=

2

𝑅
 ⇒ 𝑅é𝑞 =

𝑅

2

𝑅é𝑞 = 𝑅 +
𝑅

2
=

3𝑅

2
 

𝑈 = 𝐼 ⋅
3𝑅

2

𝑅2

𝑰′ =
𝑈

𝑅𝑡𝑜𝑡
=

3

2
𝑅𝐼

2𝑅
=

3

4
𝐼 



𝑃 = 𝑈 × 𝐼 =
𝑈2

𝑅
𝑈 = 𝐼𝑅)

𝑃 =
𝑈2

2𝑅



𝐹 = 𝑞 𝑣 ∧ �⃗� 

�⃗⃗� = 𝑰 𝒍 ∧ �⃗⃗� 

𝑙 �⃗� ,

�⃗⃗� 

�⃗⃗� 

�⃗� 

�⃗� 𝑣 . 

�⃗⃗� 

�⃗� ∧ 𝑣 = ‖�⃗� ‖ ‖𝑣 ‖ 𝐬𝐢𝐧 𝜽 sin 𝜃 �⃗� 𝑣 

𝐹 = 𝐼 𝑙 ∧ �⃗� 



𝑙 

�⃗� sin(180°) = 0 


