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α=450 



 
 

 

θ 

θ

 

𝑎 = −
𝐹𝐷

𝑚
−
𝑢𝑒

𝑚

𝑑𝑚

𝑑𝑡
− 𝑔𝑐𝑜𝑠(𝜃)

 



 

 

𝑣 = √
𝑑𝑔

sin(2𝛼)


 α 

𝑣 = √
40 × 9,81

sin(2 × 45°)
 

𝑣 = √
392,40

1
= 19,81𝑚/𝑠

 

 

𝑣 =
19,81

1000
× 60 × 60 = 71,3𝑘𝑚/ℎ

 

𝑣𝑒 =√
2 × 6,67 × 10−11 × 5,97 × 1024

6,371 × 106
= 1,12 × 104𝑚/𝑠 = 4,03 × 104𝑘𝑚/ℎ

 

𝑣𝑜𝑟𝑏𝑖𝑡𝑎𝑙 = √
6,67 × 10−11 × 5,97 × 1024

6,371 × 106 + 3,00 × 105
= 7,73 × 103𝑚/𝑠 = 2,78 × 104𝑘𝑚/ℎ

 

 

 

𝑣𝑒 =√
2 × 6,67 × 10−11 × 7,35 × 1022

1,737 × 106
= 2,38 × 103

𝑚

𝑠
= 8,57 × 103𝑘𝑚/ℎ

 



 



 

2𝑆

𝑢 + 𝑣
=
𝑣 − 𝑢

𝑎

𝑎 = 
𝑣2 − 𝑢2

2𝑆

 

𝑎 = 
19,812 − 02

2 × 0,3
= 

392,4

0,6
𝑚/𝑠2

 

𝐺𝑗õ𝑢𝑑 =
654

9,81
= 67
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d= v
2sin(2α) 
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𝑣𝑒 = √
2𝐺𝑀

𝑟



 

𝑣 = √
𝐺𝑀

𝑟

 

 

 

 



t 
a=v-u 

 

𝑠 =
(𝑢 + 𝑣)

2
𝑡 

 

 



 



https://esamultimedia.esa.int/docs/edu/1PBL.zip
http://www.esa.int/Education/Moon_Camp
http://www.esa.int/Education/Teach_with_the_Moon/Travelling_to_the_Moon
http://www.esa.int/Education/Classroom_resources
https://www.esa.int/kids/en/learn/Technology/Rockets/How_does_a_rocket_work
https://www.esa.int/Our_Activities/Human_and_Robotic_Exploration/Orion
http://www.esa.int/Our_Activities/Space_Transportation/Launch_vehicles/Europe_s_launchers
https://www.esa.int/Our_Activities/Space_Transportation
http://ariane6.esa.int/
http://blogs.esa.int/spaceport
http://openrocket.info/
https://www.esa.int/spaceinimages/Images/2019/06/To_space!_But_on_which_rocket


 
 

 

 

 

 

 

 

 

 



 

 
 
 
 
 

 

 

 
 

 

 
 

 

 





   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   




