


Question 1 

Question 2  

µ



Question 3  

1000 𝐴 ⋅ ℎ

180 𝑁

Question 4  

𝐿

3𝐿/4



Question 5  

Question 6  

𝑥



𝑥

Question 7   

⁻

 

Question 8   



𝑎 𝑥(𝑡)  =  4𝑡 −  𝑡², 𝑥  𝑡

  𝑡 =  0 𝑠

𝑡 =  2 𝑠

𝑡 =  4 𝑠

Question 9   

100 𝑔 10 𝑐𝑚

𝑘 =  40 𝑁/𝑚

√2

2 𝑚/𝑠

2√2 𝑚/𝑠

4 𝑚/𝑠

Question 10  

𝑅

2𝑅



4𝑅

7𝑅

 



       

𝑑0 = 2𝑓 ⇔ 𝑓 =
𝑑0

2
= 𝟐𝟓 𝒄𝒎.

𝑑0, 𝑓𝑖 , 

𝛾 = −
𝑑𝑖

𝑑0
.

|−
𝑑𝑖

𝑑0
| = 1 ⇒ 𝑑𝑖 = 𝑑0

𝑑0 + 𝑑𝑖 = 1𝑚 𝑑𝑖 = 𝑑0

𝑑0 = 𝑑𝑖 = 0,5 𝑚

1

𝑓
=

1

𝑑0
+

1

𝑑𝑖
=

1
1

2

+
1
1

2

= 2 + 2 = 4 ⇒ 𝑓 =
1

4
 𝑚 = 0,25 𝑚

4,5 𝑘𝑔 + 2,5 𝑘𝑔 = 7 𝑘𝑔.



𝑓𝑐 = 𝜇. 𝑁⃗⃗⃗ 𝑁⃗⃗⃗

𝜇 = 0,2
𝑓𝑐 = 0,2 × 70 𝑁 = 14 𝑁

𝐹 = 𝑚𝑎 ⇒ 𝑎 =
𝐹

𝑚
=

14 𝑁

7 𝑘𝑔
= 2 𝑚/𝑠2

𝐹⃗ = 𝑚𝑎⃗  ⇒ 𝑎⃗ =
𝐹⃗

𝑚
=

14 𝑁

7 𝑘𝑔
= 2

𝑚

𝑠2
 𝑥̂

 

 

 



𝑈 =  𝐸 / 𝑄 𝑬 =  𝑸 ×  𝑼

𝑃 =  𝑈 ×  𝐼

𝐸 =  𝑃 ×  𝑡 =  𝑈 ×  𝐼 ×  𝑡

𝑄 =  𝐼 ×  𝑡

𝐸 =  𝑈 ×  (𝐼 ×  𝑡)  =  𝑼 ×  𝑸 
 

 

𝑃 = 𝐹 × 𝑣 = 180 𝑁 × 60
𝑘𝑚

ℎ
= 180 𝑁 ×

60000 𝑚

3600 𝑠
= 180 ×

50

3
= 3000 𝑊

 

𝐸 =  𝑈 × (𝐼 ×  𝑡) =  𝑈 ×  𝑄 = 12 𝑉 × 1000 𝐴. ℎ = 12000 𝑊. ℎ 

 

𝑃𝑢𝑖𝑠𝑠𝑎𝑛𝑐𝑒 = (
𝐸𝑛𝑒𝑟𝑔𝑖𝑒

𝑡𝑒𝑚𝑝𝑠
)  ⇔ 𝑃 =

𝐸

𝑡
 ⇒ 𝑡 =

𝐸

𝑃
=

12000 𝑊.ℎ

3000 𝑊
= 𝟒 𝒉

3𝐿

4

3

4
𝐿 −

𝐿

2
=

𝐿

4



𝑣0 = 10
𝑚

𝑠
 ; 𝑣𝑓 = 8

𝑚

𝑠
 ; 𝑑 = 50 𝑚

𝑣𝑓
2 = 𝑣0

2 + 2 𝑎 𝑑 ⇒ 𝑎 =
𝑣𝑓

2−𝑣0
2

2 𝑑
𝑎 =

82−102

2×50
= −

36

100
= −0,36

𝑚

𝑠2

𝐹𝑐 = 𝑚 ⋅ |𝑎| 

𝐹𝑐 = 60 𝑘𝑔 × (0.36
𝑚

𝑠2) = 𝟐𝟏, 𝟔 𝑵

𝐹𝑐
⃗⃗⃗⃗ = − 21,6 𝑁 𝑥⃗

𝐸𝑖 =
𝑚𝑣𝑖

2

2
=

60∗(102)

2
= 3000 𝐽

𝐸𝑖 =
𝑚𝑣𝑖

2

2
=

60∗(82)

2
= 1920 𝐽

3000 𝐽 − 1920 𝐽 =  1180 𝐽

𝑊 = 𝐹𝑐 ⋅ 𝑑 ⇒ 𝐹𝑐 =
𝑊

𝑑
=

1180

50
= 𝟐𝟏, 𝟔 𝑵



𝑅𝑔 = 0

𝑥 =
0).

𝑀𝑏
⃗⃗ ⃗⃗ ⃗⃗ = 𝐹⃗𝑏 × 𝑑𝑏

⃗⃗⃗⃗⃗ = 8 × 1 = 8 𝑁𝑚

 

𝑀𝑒
⃗⃗ ⃗⃗ ⃗⃗ = 𝐹𝑒

⃗⃗⃗⃗ × 𝑑𝑒
⃗⃗⃗⃗⃗ = 40 × 𝑥 = 40 𝑥 𝑁𝑚

8 = 40 𝑥 ⇒ 𝑥 =
8

40
 𝑚 = 0,2 𝑚 = 20 𝑐𝑚

𝑥(𝑡) = 4𝑡 − 𝑡2

𝑣(𝑡) = 4 − 2𝑡.



𝑣 = 0 ?

0 = 4 − 2𝑡 ⇒ 2𝑡 = 4 ⇒ 𝑡 = 2𝑠

𝐸 =
1

2
𝑘𝑥2 =

1

2
× 40 × (0.1)2 = 0,2 𝐽

𝐸 =
𝑚𝑣2

2

𝑣 = √
2𝐸

𝑚
= √

2×0,2

0,1
= √4 = 𝟐 𝒎/𝒔

𝑅𝑒𝑞1

𝑅 + 𝑅 = 2𝑅.

2𝑅 2𝑅

1

𝑅𝑒𝑞2

=
1

2𝑅
+

1

2𝑅
=

1

𝑅
⇒ 𝑅𝑒𝑞2

= 𝑅

𝑅 𝑒𝑡 𝑅)

𝑅𝑒𝑞 = 𝑅 + 𝑅 = 2𝑅.

2𝑅  2𝑅. 

1

𝑅𝑒𝑞3

=
1

2𝑅
+

1

2𝑅
=

2

2𝑅
=

1

𝑅
 ⇒ 𝑅𝑓𝑖𝑛𝑎𝑙𝑒 = 𝑹




