Rocket Solution:​

 Firstly calculate the total momentum before the collision.

p
= mv
= 
2500kg × 100ms​​-1

=  250000 kgms-1​
This is acting at an angle at 40 degrees to the horizontal and so needs to be resolved into horizontal and vertical components. Taking positive directions as to the right and upwards.

Pvertical = 
sin 40 × (250000) 
=
1.6 × 105 kgms-1​

Phorizontal = 
cos 40 × (250000) 
=
1.9 × 105 kgms-1​

We can then resolve these separately. 

Looking at horizontal momentum, where the total before must equal afterwards

1.9 × 105 kgms-1​ 
=  mAvA  + mBvB



=  2000vA + [500 × -20ms-1)

Rearragne:
VA
= 90ms-1
Now look at vertical momentum. As the part B has no vertical motion, it has no vertical momentum. This means that all the initial vertical momentum before the collision  (1.6 × 105 kgms-1​) not transfers to part A.

1.6 × 105 kgms-1​ 
=  mAvA  + mBvB



=  mAvA + 0




=  2000 vA



vA
=  80ms-1
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These can then be resolved intro a single velocity.

Size via Pythagoras 
= √ (80)2 + (90)2




=  120.4 ms-1
Finding the angle 

Tan θ  =   80 / 90





Θ = 42o
80ms-1





90ms-1








