
Physics 1145    Test Preparation Homework 3 

∑ 𝐹𝑥 = 𝑚𝑎𝑥   𝑓𝑆 ≤ 𝜇𝑆𝑁  𝑓𝑘 = 𝜇𝑘𝑁  𝑎𝑐 =
𝑣2

𝑅
 

𝜏 = 𝑟𝐹 𝑠𝑖𝑛 𝜃  ∑ 𝜏 = 𝐼𝛼  𝑣 = 𝑟 𝑎 = 𝛼𝑟   𝐼 = ∑ 𝑚𝑖𝑖 𝑟𝑖
2   𝐿 = 𝐼𝜔 

𝑝 = 𝑚𝑣  𝐽 = �⃗�𝑎𝑣𝑔𝛥𝑡  �⃗⃗�𝑓 − �⃗⃗�𝑖 = 𝐽𝑒𝑥𝑡   𝑊 = 𝐹𝑑 cos 𝜃    𝐾 =
1

2
𝑚𝑣2 

𝐾𝑟𝑜𝑡 =
1

2
𝐼2  𝑈𝑔𝑟𝑎𝑣 = 𝑚𝑔𝑦  𝑈𝑠𝑝𝑟𝑖𝑛𝑔 =

1

2
𝑘𝑥2 ΔEth= fk Δx  ΔE=W       

 

1. A triangular plate OAB with a moment of inertia of 4.0kg m2 is in a 

horizontal plane. It is pivoted about a vertical axis through point O. Three 

forces, F1 = 2N, F2 = 4 N, and F3 = 7 N, act on the plate. Calculate the 

angular acceleration of the plate. 

 

2. A spring is hanging vertically. You hang a mass of 450 g on the lower 

end of the spring and the spring stretches 14.0 cm from its equilibrium 

position 

a) What is the spring constant of this spring? 

b) If you add 200 g, how much further does the spring stretch? 

 

3. Two students slide on a frictionless horizontal pond surface. Sam with mass M is originally moving 

eastwards. Amy with mass m is originally sliding northward. They collide and after the collision Sam is moving 

with speed vS at angle θ north of east, while Amy is moving at angle φ south of east with speed vA. 

a) Draw a diagram for the situations before and after the collision. 

b) What was the speed of each person before the collision? 

 

4. A monkey places a box of bananas of mass M on a 

horizontal, rough cliff top next to a spring of force 

constant k.  The cliff top is a height H above the 

ground.  The box is pushed against the spring, 

compressing it a distance d.  The box is now a distance 

L from the left edge of the cliff and it is launched from 

rest. The coefficient of kinetic friction between the 

box and cliff top is µ. The box travels along the cliff 

top and then flies off the edge.  It strikes the ground 

where a second monkey is waiting.   

Derive an expression for the speed V at which the box 

hits the ground in terms of system parameters.  
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