
Answer on Question #41218-Physics-Mechanics- Kinematics-Dynamics 

A cart is moving horizontally along a straight line with constant speed of 30 m/s. A projectile is fired 

from the moving cart in such a way that it will return to the cart after the cart has moved 80 m. At what 

speed (relative to the cart) and at what angle (to the horizontal) must the projectile be fired? 

Solution: 

According to Galilean relativity: 

𝑣projectile−ground⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ = 𝑣car−ground⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ + 𝑣car−projectile ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗   

In projection on horizontal OX axis: 

𝑣projectile−groundX
= 𝑣car−groundX

+ 𝑣car−projectileX  

Equation of motion in projection on OX: 

For projectile: 

𝑥 = 𝑥0 + 𝑣projectile−groundX
∗ 𝑡 

For car: 

𝑥 = 𝑥0 + 𝑣car−groundX
∗ 𝑡 

So: 

𝑣projectile−groundX
= 𝑣car−groundX

  

Thus: 

𝑣car−projectileX = 0 𝑚/𝑠 

In projection on vertical OY axis: 

𝑣projectile−groundY
= 𝑣car−groundY

+ 𝑣car−projectileY  

As car is moving horizontally: 

𝑣car−groundY
= 0 𝑚/𝑠 

Thus: 

𝑣projectile−groundY
= 𝑣car−projectileY  

 

Equation of motion in projection on OX: 

For projectile: 

𝑦 = 𝑣projectile−ground𝑦
∗ 𝑡 −

𝑔𝑡2

2
 

For car: 



𝑦 = 0 

Time of collision: 

𝑡 =
𝑥

𝑣car−groundX

=
80

30
= 2.667 𝑠   

Thus: 

0 =  𝑣projectile−ground𝑦
∗ 𝑡 −

𝑔𝑡2

2
 

𝑣projectile−ground𝑦
=

𝑔𝑡

2
=

9.8 ∗ 2.667

2
= 𝟏𝟑. 𝟎𝟔𝟖𝟑

𝒎

𝒔
 

Answer: 𝟏𝟑. 𝟎𝟔𝟖𝟑
𝒎

𝒔
, 𝟗𝟎 °to the horizontal 
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