
 

 

Answer on Question #77746, Physics / Mechanics | Relativity 

A mass m = 1 kg is falling downward under the effect of gravity and of a vertical upward force P 

= 3 N. Assuming for simplicity that g≅10 m/s2. What is the acceleration of the mass? 

A: 7 m/s2 upward 

B: 3.5 m/s2 downward 

C: 10 m/s2 downward 

D: 7 m/s2 downward 

E: 3 m/s2 upward  

Solution 

m=1 kg 

P=3 N 

g=10m/s2 

a-? 

Free body diagram 
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Newton’s Second Law of motion: 𝐹𝑛𝑒𝑡
⃗⃗ ⃗⃗ ⃗⃗  ⃗ = 𝑚𝑎  

                                                             𝐹𝑔𝑟𝑎𝑣
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ + 𝑃⃗ = 𝑚𝑎  

                                                           𝑚𝑔 ⃗⃗  ⃗ + 𝑃⃗ = 𝑚𝑎  

                                                    y:  −𝑚𝑔𝑦 + 𝑃𝑦 = 𝑚𝑎𝑦 

                                                         −1 × 10 + 3 = 1 × 𝑎𝑦 

                                                         𝑎𝑦 = −7 (𝑚/𝑠2) 

As ay is negative it’s direction is opposite to y axis, consequently the body A moves downward 

with the acceleration of mass 7m/s2 

Answer: D: 7 m/s2 downward 
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