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𝑚
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Question 3  

𝑔 = 10 𝑚/𝑠2)
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Question 8   

 

 

 

 

 

 

 

Question 9   

𝑡 = 0 𝑠 𝑡 = 0,125 𝑠



𝑑

 0 𝑚 𝑠⁄ 2 𝑚 𝑠⁄

 3 𝑚 𝑠⁄ 5 𝑚 𝑠⁄

 6 𝑚 𝑠⁄ 10 𝑚 𝑠⁄

 11 𝑚 𝑠⁄ 15 𝑚 𝑠⁄

Question 10  

 1 𝐴

 2 𝐴

 3 𝐴

 4 𝐴



Question 11  

 

 

 

 

Question 12  

𝑔 =
10 𝑚

𝑠2

 2300 𝑚

  2372 𝑚

  2428 𝑚

  2480 𝑚
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Question 14  
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Question 15  

 

 

 

 

 



• 

• 

∑ �⃗� = 𝑚�⃗�. �⃗� = 0 

∑ �⃗� = 0⃗⃗

∑ �⃗� = 0⃗⃗



𝑥 

𝑥, 𝑥,

Δ 𝑡 = 

2𝑥 (𝑥 𝑥

𝑣 =
2 𝑥

Δ𝑡
 ⇒ 2𝑥 =

𝑣 Δ𝑡

𝑥 𝑡1

𝑥 =
𝑔𝑡1

2

2

𝑥 𝑡2

𝑥 = 𝑣𝑠𝑜𝑛 ⋅ 𝑡2

𝑥

𝑡1 𝑡2.

𝑡1 + 𝑡2 = 4.25 𝑠 ! ➔ 𝑡2 = 4.25 − 𝑡1

𝑡1 𝑡2

𝑥 !



�⃗�



• 

𝑑𝑙⃗⃗⃗⃗   

�⃗⃗� �⃗�

𝐼 �⃗⃗�

𝐹 = 𝐼  �⃗⃗� ∧ �⃗⃗�

• 

𝐼

𝐼 �⃗⃗�

�⃗�. 



• 𝑈 = 𝐼𝑅

• 𝑛 𝑅é𝑞 =  𝑅1 + 𝑅2 + ⋯ +

𝑅𝑛

• 𝑛 
1

𝑅é𝑞
=

1

𝑅1
+

1

𝑅2
+ ⋯ +

1

𝑅𝑛

• 

Δ𝑥 Δ 𝑡

𝑣 =
Δ𝑥

Δ 𝑡

• 𝑈 = 𝐼𝑅

• 𝑛 𝑅é𝑞 =  𝑅1 + 𝑅2 + ⋯ +

𝑅𝑛

• 𝑛 
1

𝑅é𝑞
=

1

𝑅1
+

1

𝑅2
+ ⋯ +

1

𝑅𝑛





𝐸𝑡𝑜𝑡𝑎𝑙𝑒 = 𝐸𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑒𝑙𝑙𝑒 + 𝐸𝑐𝑖𝑛é𝑡𝑖𝑞𝑢𝑒

𝑚

𝑚



• 𝑈 = 𝐼𝑅

• 𝑛 𝑅é𝑞 =  𝑅1 + 𝑅2 + ⋯ +

𝑅𝑛

• 𝑛 
1

𝑅é𝑞
=

1

𝑅1
+

1

𝑅2
+ ⋯ +

1

𝑅𝑛

• 𝑃 = 𝑈 ⋅ 𝐼 =
𝑈=𝐼𝑅

 
𝑈2

𝑅



�⃗⃗� =
𝑘𝑄

𝑟2
 𝑒𝑟⃗⃗ ⃗⃗

     



𝑡 = 0

𝑡 𝑥

𝑥 = 𝑥0 + 𝑣 𝑡 𝑥0 = 0  ⇒ 𝑥 = 𝑣𝑡

𝑥 = 𝑥0 + 𝑣0𝑡 +
𝑎𝑡2

2
𝑥0 = 0 ; 𝑣 = 0  ⇒ 𝑥 =

𝑎𝑡2

2

𝑥

 𝑣𝑡 =
𝑎𝑡2

2
 ⇔ 𝑣 =

𝑎𝑡

2
 ⇔ 𝑡 = 2

𝑣

𝑎
= 2

20

5
= 8 𝑠. (72

𝑘𝑚

ℎ
=

72

3.6

𝑚

𝑠
= 20

𝑚

𝑠
)  

𝒙 = 𝑣𝑡 = 20 ∗ 8 = 𝟏𝟔𝟎 𝒎è𝒕𝒓𝒆𝒔 



➔

𝑥 

𝑥, 

𝑥,



Δ 𝑡 = 

2 𝑥 (𝑥 𝑥

𝑣𝑠𝑜𝑛 =
2 𝑥

Δ𝑡
 ⇒ 2𝑥 = 𝑣 Δ𝑡 ⇒ 𝒙 =

𝑣 Δ𝑡 

2
=

320
𝑚
𝑠 ⋅ 0,5𝑠

2
= 𝟖𝟎 𝒎.

𝑥 𝑡1 𝑥 =
𝑔𝑡1

2

2

𝑥 𝑡2 𝑥 = 𝑣𝑠𝑜𝑛 ⋅ 𝑡2

𝑔𝑡1
2

2
= 𝑣𝑠𝑜𝑛 ⋅ 𝑡2

𝑡1 𝑡2 𝑡1 + 𝑡2 = 4,25 𝑠 ⇒ 𝑡2 = 4,25 − 𝑡1

⇒  
𝑔𝑡1

2

2
= 𝑣𝑠𝑜𝑛 ⋅ 𝑡2 = 𝑣𝑠𝑜𝑛 ⋅ (4,25 − 𝑡1) = 1360 − 320 𝑡1

 
10

2
𝑡1

2 = 1360 − 320 𝑡1  ⇔ 5𝑡1
2 = 1360 − 320 𝑡1  ⇔ 5𝑡1

2 + 320 𝑡1 − 1360 = 0 

⇔ 𝑡1
2 + 64 𝑡1 − 272 = 0

𝑡1 =
−𝑏±√𝑏2−4𝑎𝑐

2𝑎
=

−64±√642−4(1)(−272)

2
=

−64±√4096+1088

2
=

−64±√5184

2
=

−64±√4∗1296

2
=

−64±2√1296

2
=

−32±36

1
= 4 𝑠  

𝑥 =
𝑔𝑡1

2

2
= 5 ⋅ 42 = 80 𝑚 ! 



𝑣0 𝑣0 cos 𝛼

𝑣0 sin 𝛼 

{
𝑎𝑥 = 0    
𝑎𝑦 = −𝑔

𝑡  

{
𝑣𝑥 = 𝑣0 cos 𝛼             
𝑣𝑦 = −𝑔𝑡 + 𝑣0 sin 𝛼 𝒗𝟎

𝑡  

{
𝑥 = 𝑣0 ⋅ 𝑡 ⋅ cos 𝛼              

𝑦 = −
𝑔𝑡2

2
+ 𝑣0 ⋅ 𝑡 ⋅ sin 𝛼



𝑣𝑦 = −𝑔𝑡 + 𝑣0 sin 𝛼 = 0  ⇒ 𝑔𝑡 = 𝑣0 sin 𝛼   ⇒ 𝑡 =
 𝑣0 sin 𝛼

𝑔

𝑻𝒗𝒐𝒍 =
 𝟐 𝒗𝟎 𝐬𝐢𝐧 𝜶

𝒈

𝑠𝑖𝑛 𝛼 𝛼 0 < 𝛼 < 90°)!

𝜶 = 𝟔𝟎°,  𝜶 = 𝟒𝟓°

sin 𝛼 = 1 𝛼 =

90°, 

𝑥𝑝𝑜𝑟𝑡é𝑒 = 𝑣0 ⋅ 𝑇𝑣𝑜𝑙 ⋅ cos 𝛼 = 𝑣0 ⋅  
 2 𝑣0 sin 𝛼

𝑔
⋅ cos 𝛼     

sin(2𝛼) = 2 sin 𝛼 cos 𝛼

𝒙 =
𝒗𝟎

𝟐

𝒈
𝐬𝐢𝐧(𝟐𝜶)

sin(2𝛼) = 1, 2𝛼 = 90°, 𝜶 = 𝟒𝟓 °



𝑣 = 𝑔𝑡)



�⃗� = 𝐼  �⃗⃗� ∧ �⃗⃗�

�⃗⃗� �⃗⃗�

𝐼

�⃗⃗� �⃗⃗�



1

𝑅é𝑞
=

1

𝑅
+

1

𝑅
=

2

𝑅
  ⇒ 𝑅é𝑞 =

𝑅

2

𝑃 = 𝑈 ⋅ 𝐼 = 𝐼2 ⋅ 𝑅 

𝐼 

𝑃 = 𝐼2 ⋅ 𝑅.

𝑃 = (
𝐼

2
)

2

𝑅 =
𝐼2

4
𝑅

➔



𝑡 = 0.

0,125 𝑠 1,5 𝑚

𝑣 =
Δ𝑥

Δ𝑡
=

1,5 𝑚

0,125 𝑠
= 12

𝑚

𝑠

𝑅é𝑞 = 4 Ω

𝑅é𝑞 = 4 Ω

1

𝑅𝑡𝑜𝑡𝑎𝑙𝑒
=

1

4
+

1

4
=

1

2
➔ 𝑅𝑡𝑜𝑡𝑎𝑙𝑒 = 2 Ω

6 𝑉 2Ω.

𝐼 =
𝑈

𝑅
=

6

2
= 3 𝐴.





• 

𝐸𝑝𝑜𝑡 = 𝑚𝑔ℎ = 𝑚 ⋅ 10 ⋅ 2500 = 25000 𝑚 𝑗𝑜𝑢𝑙𝑒𝑠

𝐸 =
𝑚𝑣2

2
= 𝑚

(0)2

2
= 0 𝐽𝑜𝑢𝑙𝑒

𝐸𝑡𝑜𝑡. = 𝐸𝑝𝑜𝑡. + 𝐸𝑐𝑖𝑛. = 25000 𝑚 + 0 = 25000 𝑚 𝑗𝑜𝑢𝑙𝑒𝑠

• ℎ, 72
𝑘𝑚

ℎ
= 20

𝑚

𝑠

𝐸𝑝𝑜𝑡 = 𝑚𝑔ℎ = 𝑚 ⋅ 10 ⋅ ℎ = 10 𝑚 ℎ  𝑗𝑜𝑢𝑙𝑒𝑠

𝐸 =
𝑚𝑣2

2
= 𝑚

(20)2

2
= 200 𝑚 𝑗𝑜𝑢𝑙𝑒𝑠

𝐸𝑡𝑜𝑡. = 𝐸𝑝𝑜𝑡. + 𝐸𝑐𝑖𝑛. = 10 𝑚 ℎ + 200 𝑚 𝑗𝑜𝑢𝑙𝑒𝑠

25000 𝑚 = 10 𝑚 ℎ + 200 𝑚  ⇔ 2500 = ℎ + 20 ⇒ 𝒉 = 𝟐𝟒𝟖𝟎 𝒎è𝒕𝒓𝒆𝒔 

𝐸𝑝𝑜𝑡 = 0 ; 𝐸𝑐𝑖𝑛 = 0 𝐸𝑡𝑜𝑡 = 0 !

ℎ : 𝐸𝑝𝑜𝑡 = 𝑚 10 ℎ ; 𝐸𝑐𝑖𝑛 = 𝑚
(20)2

2
 𝐸𝑡𝑜𝑡 = 0 𝑎𝑢𝑠𝑠𝑖 !

10 𝑚 ℎ + 200 𝑚 = 0  ⇔ ℎ + 20 = 0  ⇒ ℎ = −20𝑚

2480 𝑚è𝑡𝑟𝑒𝑠.



𝑓′. 

30 Ω
1

𝑅𝑒𝑞
=

1

30
+

1

30
+

1

30
=

3

30
=

1

10
➔ 𝑅𝑒𝑞 = 10 Ω

10 Ω

𝑅𝑡𝑜𝑡 = 10 + 10 = 20 Ω



𝑃 =
𝑈2

𝑅
 ⇒ 𝑈2 = 𝑃𝑅  ⇒ 𝑈 = √𝑃 ⋅ 𝑅 = √125 ⋅ 20 = √2500 = 𝟓𝟎 𝛀

3 = −1 + 𝑄 𝑄 = 4 𝑛𝐶

+2 𝑛𝐶 −1 𝑛𝐶

2 − 1 = 1 + 𝑄 => 𝑄 = 0 …
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