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b)  given ψ  is for 3 boosters + core. 

Where 
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c)           152,91 kg/s

So the burn time of a booster is

 58,86 s

d) Use the same method as c)

          339,789 kg/s

264,87 s

little check
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, ,

: 'in general, the boosters have a shorter burn time than the core stage'

so 2 , because in general you don't throw off the core first and then the boosters.

So the core has a greater burn time
b b b ct t⋅ ≤

.

 

 

e) Here we are going to calculate 3 stages

1  first stage: core + 3 boosters @ lift-off

2  second stage: core + 3 boosters + jettisoning the 3 empty boosters

3  final stage: core + jettisoning the other 3 empty boosters
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3
0,1

,1 0,1 ,

 160 10  kg

 3

The jettisoning of the boosters will be between steps (1) and (2).

This is because jettisoning of boosters isn't used for propulsion.

So there is no mome
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ntum change caused by the jettisoning of boosters.
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2  second stage

Use the same I ,  because ,  & g  don't change.

3 ( )

3 (M -M ) refers to jettisoning 3 empty boosters.
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3  final stage

Calculate the remaining time of the core after burnout of 6 boosters.

2
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For check one can use:
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f) 

1  first sta :

 798,52 kg/s

 1,9 MN

 242,55 s

 160 10  kg

 113 10  kg

 250 m/s
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2  second stage:

110 10  kg

 63 10  kg

 998,74 m/s

3  final stage:

147,15 s

 60 10  kg

 10 10  kg

check:

10000,04865 kg

 4828,34 m/s
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3

g) 

To find the total time, we need to add up the launch time, the coasting time and the drop time.

The coasting time can be found using:

e
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V
t
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The coasting height is:
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2
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c
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V
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3

The maximum height of the rocket then is:

358 10a ch h= ⋅ +
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,

Now we can find the fall time:

21
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h)

use 4828,5 m/s as final velocity of core

492,20 s

 1188298,28 m

1546298,28 m

561,47 s

1318,54 s
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