(a) In air at 0°C, a 1.60-kg copper block at 0°C is set sliding at 2.50 m/s over a sheet of ice at 0°C. Friction brings the block to rest. Find the mass of the ice that melts. To describe the process of slowing down, identify the energy input Q , the work input W, the change in internal energy ΔEint, and the change in mechanical energy ΔK for the block and also for the ice. 
(b) A 1.60-kg block of ice at 0°C is set sliding at 2.50 m/s over a sheet of copper at 0°C.

Friction brings the block to rest. Find the mass of the ice that melts. Identify Q, W, ΔEint, and ΔK for the block and for the metal sheet during the process. 
(c) A thin 1.60-kg slab of copper at 20°C is set sliding at 2.50 m/s over an identical stationary slab at the same temperature. Friction quickly stops the motion. If no energy is lost to the environment by heat, find the change in temperature of both objects. Identify Q, W, ΔEint, and ΔK for each object during the process.
SOLUTION 
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All this becomes extra internal energy in ice, melting some according to “Q” =mice Lf. Thus, the mass of ice that melts is 
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333x10° J/kg

50x107° kg





[image: image3.png]For the block: Q=0 (no energy flows by heat since there is no temperature difference)
W=-500T
AE,, =0 (no temperature change)

and AK=-500]

For the ice, Q=0
W=+500T
AE,, =+500T
and AK=0
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For the block of ice: Q=0; AE,,
soW=0

For the copper, nothing happens: Q= A, = AK =W =0
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For each object in each situation, the general continuity equation for energy, in the form ΔK + ΔEint = W + Q, correctly describes the relationship between energy transfers and changes in the object’s energy content.
