


Question 1 

𝑥

𝑥

Question 2  

10 𝑚/𝑠

𝑔 =  10 𝑚/𝑠2



Question 3  

0,0 𝑚/𝑠2

2,0 𝑚/𝑠2

4,7 𝑚/𝑠2

5,0 𝑚/𝑠2

Question 4  

𝐸𝐾

𝐸𝐾/36

𝐸𝐾/6

𝐸𝐾
6 𝐸𝐾



Question 5  

 𝑎1  >  𝑎2   > 𝑎3  𝑒𝑡 𝑎4   =  0

 𝑎1 < 𝑎2  < 𝑎3 < 𝑎4  

 𝑎1  >  𝑎2    𝑎3 > 𝑎4 

 𝑎1 = 𝑎2  = 𝑎3 = 𝑎4

Question 6  

4 𝑚/𝑠

𝑔 =

10𝑚/𝑠2

𝜇 



Question 7   

 

𝑣⃗ 𝑃

 

Question 8   

340 𝑚/𝑠

Question 9   

60°.

2 𝑚𝑚 1,5

𝑠𝑖𝑛(60°)  = √3/2 



Question 10  

𝑛 =  1,5

′

𝑛’ =  1,8

𝑛’ =  1,5

𝑛’ =  1,2 

𝑛’ < 1 



Question 11  

𝑄

−2 𝑛𝐶 𝑛𝐶

−1/3 𝑛𝐶

−1 𝑛𝐶

−2 𝑛𝐶

−3 𝑛𝐶

Question 12  

𝑄

−𝑄 𝑃



Question 13 

Question 14  

𝑅2
𝑅3

𝑅1 Ω  𝑅2 Ω 𝑅3 Ω



Question 15  

 



𝒙(𝒕) = 𝒌𝒕𝟐 𝑘

𝑣(𝑡) = 2𝑘 𝑡.

𝑎(𝑡) = 2𝑘 =
𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡𝑒 !

     

𝐸𝑡𝑜𝑡 = 𝐸𝑐𝑖𝑛 + 𝐸𝑝𝑜𝑡

• 𝑣0
10

𝑚

𝑠
 , ℎ0 = 120 𝑚

𝐸𝑡𝑜𝑡𝑎𝑙𝑒−𝑙𝑎𝑐ℎ𝑒𝑟 = 𝐸𝑐𝑖𝑛 + 𝐸𝑝𝑜𝑡 =
𝑚𝑣0

2

2
+𝑚𝑔ℎ0 =

𝑚(10)2

2
+𝑚 ⋅ 10 ⋅  120

= 50 𝑚 + 1200 𝑚 = 1250 𝑚 𝐽𝑜𝑢𝑙𝑒𝑠



• 𝑡

ℎ 𝑣 

𝐸𝑡𝑜𝑡𝑎𝑙𝑒−𝑠𝑜𝑚𝑚𝑒𝑡 = 𝐸𝑐𝑖𝑛 + 𝐸𝑝𝑜𝑡 =
𝑚𝑣2

2
+𝑚𝑔ℎ = 0 +𝑚 ⋅ 10 ⋅ ℎ = 10 𝑚ℎ 𝐽𝑜𝑢𝑙𝑒𝑠

𝐸𝑡𝑜𝑡𝑎𝑙𝑒−𝑙𝑎𝑐ℎ𝑒𝑟 = 𝐸𝑡𝑜𝑡𝑎𝑙𝑒−𝑠𝑜𝑚𝑚𝑒𝑡  ⇔ 1250 𝑚 = 10 𝑚 ℎ ⇔ 𝒉 = 𝟏𝟐𝟓 𝒎

∑𝑭⃗⃗⃗ = 𝒎 𝒂⃗⃗⃗

𝑭⃗⃗⃗𝒇 = 𝝁 ⋅ 𝑭⃗⃗⃗𝒓é𝒂𝒄𝒕𝒊𝒐𝒏

𝜇

𝐹𝑡𝑟𝑎𝑐𝑡𝑖𝑜𝑛 = 200 𝑁
𝐹𝑓𝑟𝑜𝑡𝑡𝑒𝑚𝑒𝑛𝑡 = −0.3 ⋅ 400 𝑁 = −120 𝑁

𝑥

𝐹 = 𝑚𝑔 = 40 𝑘𝑔 ⋅ 10
𝑚

𝑠2
= 400𝑁

 

∑𝑭⃗⃗⃗ = 𝐹⃗𝑡𝑟𝑎𝑐𝑡𝑖𝑜𝑛 + 𝐹⃗𝑓𝑟𝑜𝑡𝑡𝑒𝑚𝑒𝑛𝑡 = 200 − 120 = 80 𝑁 

Et finalement :  

𝑚 ⋅ 𝑎 = 80 𝑁 ⇔ 𝒂 =
80

40

𝑚

𝑠2
=
𝟐𝒎

𝒔𝟐



𝐸𝑐𝑖𝑛 =
𝑚𝑣2

2
.

𝐸𝑡𝑜𝑡−𝑠𝑜𝑙 = 𝐸𝑐𝑖𝑛 + 𝐸𝑡𝑜𝑡 =
𝑚𝑣2

2
+𝑚𝑔ℎ =

𝑚𝑣2

2
+ 0 =

𝑚𝑣2

2

ℎ

𝐸𝑡𝑜𝑡−ℎ𝑎𝑢𝑡𝑒𝑢𝑟 𝑚𝑎𝑥 = 𝐸𝑐𝑖𝑛 + 𝐸𝑡𝑜𝑡 = 0 +𝑚𝑔ℎ = 𝑚𝑔ℎ
𝑚𝑣2

2
= 𝑚𝑔ℎ ℎ =

𝑣2

2𝑔
.

𝑔

𝑔



𝑎1 > 𝑎2 > 𝑎3 > 𝑎4…

𝑔

𝑔

𝑭⃗⃗⃗𝒇 = 𝝁 ⋅ 𝑭⃗⃗⃗𝒓é𝒂𝒄𝒕𝒊𝒐𝒏

𝜇

𝐹𝑝𝑜𝑖𝑑𝑠 = 𝑚𝑔

𝐹𝑓 = 𝜇 ⋅ 𝐹𝑟𝑒𝑎𝑐𝑡𝑖𝑜𝑛 = 𝜇 ⋅ 𝐹𝑝𝑜𝑖𝑑𝑠 =  𝜇 𝑚𝑔

∑𝑭⃗⃗⃗ = 𝒎 𝒂⃗⃗⃗

4
𝑚

𝑠
…

𝑚 ⋅ 𝑎 = 𝜇 𝑚 𝑔 ⇒ 𝜇 =
𝑎

𝑔

• 𝑣 = 𝑣0 + 𝑎𝑡 ⇔ 0 = 4 + 𝑎𝑡 ⇔ 𝑡 = −
4

𝑎

𝑣 = 0 

𝑡 𝑎 𝑎

• 𝑥 = 𝑥0 + 𝑣0𝑡 +
𝑎𝑡2

2
 
𝑥0=0 𝑒𝑡 𝑥=10 
⇔          10 = 4 𝑡 +

𝑎

2
𝑡2 𝑡 = −

4

𝑎

• 10 = 4 (−
4

𝑎
) +

𝑎

2
(−

4

𝑎
)
2

= −
16

𝑎
+
𝑎

2
⋅
16

𝑎2
= −

16

𝑎
+
8

𝑎
= −

8

𝑎
  ⇒ 𝒂 = −𝟎, 𝟖 𝒎/𝒔𝟐

𝜇 = |
𝑎

𝑔
| =

0,8

10
= 0,08  (





 

 



𝑛 > 𝑛′,

𝑛′ < 1,5 .

𝑛 = 𝑛′ = 1,5

𝑛 > 𝑛′ = 1,2

−2𝑛 𝐶

−3 𝑛𝐶



−2 𝑛𝐶 𝐹⃗2 

𝐹⃗1
–  2𝑛𝐶

|𝐹⃗1| = |𝐹⃗2|

𝑥

𝐹1 = 𝑘
(𝑥)⋅(−2 10−9)

(0.05)2
𝐹2 = 𝑘

(−3 10−9)⋅(−2 10−9)

(0.15)2

𝐹1 = 𝐹2  ⇔  𝑘
(𝑥) ⋅ (−2 10−9)

(0.05)2
= 𝑘

(−3 10−9) ⋅ (−2 10−9)

(0.15)2
⇔ 𝑥 =

−3 10−9 ⋅ (0.05)2

(0.15)2

⇔ 𝑥 =
−3 10−9 ⋅ (

5
100)

2

(
15
100)

2 ⇔ 𝑥 =
−3 10−9 ⋅

52

1002

152

1002

⇔ 𝒙 =
−3 10−9 ⋅ 25

225
= −

75

225
 10−9 𝐶

                                                                                                                         = −
𝟏

𝟑
𝒏𝑪

𝐹1 = 𝐹2  ⇔  𝑘
(𝑥) ⋅ (−2 )

52
= 𝑘

(−3 ) ⋅ (−2 )

152
⇔
−2𝑥

25
=
6

225
⇔ 𝑥 =

−6 ⋅ 25 

2 ⋅ 225
= −

1

3
 !



𝑌 > 0

𝑌 < 0

1

𝑅𝑒𝑞
=

1

𝑅1
+

1

𝑅2
.

1

𝑅𝑒𝑞
=
1

1
+
1

1
= 2 ⇒ 𝑅𝑒𝑞 = 0,5 Ω

2𝑉

𝐼 =
𝑈

𝑅é𝑞
=

2

0,5
= 4 𝐴

𝑃 = 𝑈𝐼, 

𝑃 = 2 ⋅ 4 = 8 𝑊

𝑅3

𝑅1 𝑅2 6 Ω

𝑅1



𝑅2 𝑅2 Ω

𝑈 = 𝐼𝑅, 𝑼 = 1,5 × 6 = 𝟗𝑽
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