Force   Problems (answers)

1)
a) aave = ∆v / ∆t = -4.0 / 15 = -0.27m/s2  


b) Fnet = m a = (20) (0.27) = -5.4N ( The force was 5.4N in the opposite direction.

2) 
A hockey puck of mass 0.2 kg is hit with a hockey stick and the speed of the puck is changed by +25 m/s in a time of 0.05 sec.  What force was exerted by the stick on the puck?


aave = ∆v / ∆t = 25 / 0.05 = 500m/s2    ( Fnet = m a = (0.2) (500) = 100N


3) 


from the  FBD we know  


Fnet = Frope - Fg  then rearrange this 



Frope = Fnet + Fg 
= m a + mg 






= (75)(0.50) + (75)(9.8) 






= 37.5 + 735 = 773N

4)
a = Fnet / m = -50 / 0.44 = -114m/s2  


v2 = aave ∆t + v1 = (-114) (0.05) + 6.0 =  -5.7 + 6.0 = 0.3 m/s



(the ball wasn’t even stopped by the foot!)

5) 
v1 = 45m/s,  v2 = -35m/s,  m = 0.2kg,  ∆t = 0.25sec


aave = ∆v / ∆t = (-35 – 45) / 0.25 = -80 / 0.25 =  -320m/s2  


Fnet = m a = (0.2) (-320) = -64N  ( a force of 320N in the direction opposite to the v1 )

6)
aave = ∆v / ∆t = 300 / 0.005 = 60 000m/s2  
(note 5g = 0.005kg)


Fnet = m a = (0.005) (60 000) = 300N  ( the force back on the rifle would also be 300N

7) 
Let the unknown force be “F” then the force on mass 1 gives F = m1 a1 = m1(12)


and the same force on mass 2 give s  F = m2 a2 = m2(36)

equate these two expressions ( m1(12) = m2(36)  and ( m1 = m2(36)/(12) ( m1 = (3)m2 

Now the same force “F” acting on the combined  masses would have an expression:


F = (m1 + m2 ) a 
where a is the acceleration of the combined masses (that we are looking for)


But the force “F” is also equal to F = m2 a2

So then     m2a2 = (m1 + m2 ) a  (  a2 = (m1 + m2 ) a  / m2 (  36 = (3m2 + m2 ) a / m2 


36 = (4m2) a / m2  (      36 = (4) a  (   9 = a  (so the acceleration would be 9m/s2) 

8) 
a) Weight = Fg = m (9.8)   (   12 = m (9.8)   (   m = 1.2kg


b) a = Fnet / m = 12 / 1.2  =  10m/s2 

9) 
Fnet = Fapplied – Fresistance   ( Fnet = 1950 – (1220 + 380)   ( Fnet =  350N 


a = Fnet / m = 350 / 310 = 1.1m/s2 

10)
Knowing that the net force must be downward (since it accelerates downward) 


Fnet = Fgravity – Fcables   (  ma = mg - Fcables   (  rearranging Fcables = mg – ma 


Fcables = 812(9.8) – 812(2.88) =  5600N (upward)

11)
aave = ∆v / ∆t = (31.2 – 21.1) / 0.11 =  1.1 / 0.11  =  10cm/s2 =  0.10m/s2

Fnet = m a = (0.021) (0.10) = 0.0021N  

12) aave = ∆v / ∆t = (2.7m/s[W] – 4.8m/s[E]) / 0.14 =  7.5m/s[W] / 0.14  =  54m/s2 [W]


Fnet = m a = (m)(54m/s2 [W] ) ( note that the actual number cannot be calculated without knowing the mass.  The mass is left as a variable in the answer!
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