Temperature, Thermal Energy and Heat
1. Show with an arrow the direction of thermal energy flow in the following:


a)





b)







    
   35(C            92(C                          

110(C      46(C




b)





c)




    293 K               33(C                                               250 K             -23(C


2. A 260 g piece of copper at 9.0(C is placed into 750 g of water at 45(C.  Find the temperature at thermal equilibrium.

3. Lead melts at 327(C.  Find the energy that must be added to a 6.5 kg block of lead at 22(C to raise its temperature at 
350(C.  (molten lead c = 108 J/kg(C)

4.
The explosion in a bullet casing releases 106 000 J of potential (chemical) energy.  The bullet leaves the gun at 2900 m/s.  The 25 g bullet is made of a metal with c = 8.25 x 102 J/kg(C.  The bullet’s temperature changes from 20.0(C to 46.0(C.  Find the change in temperature of the 975 g gun which is made of steel, c = 4.52 x 102J/kg(C.


5.
            250 g                      clead = 130 J/kg(C

    3.0 m 


         


The block of lead above is released from rest and reaches a speed of 6.2 m/s.  If all the “lost” energy goes into heating the block, find the change in its temperature.
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The block of lead above is released from rest and reaches a speed of 6.2 m/s.  If all the “lost” energy goes into heating the block, find the change in its temperature.

6. A calorimeter is used to determine the composition of an unknown solid.  A 2.000 kg sample of the solid is heated to 
370.0(C and placed into 10.00 kg of water at 12.00(C.  The mixture reaches thermal equilibrium at 26.83(C.  Find c of 
the unknown and use table 12-1 to identify it.

7. Accurately sketch a graph of temperature (oC) vs. heat (energy (J)) for a 4.00g sample of Mercury heated from –56oC to 450oC.

Mercury melts at –39oC and boils at 357oC. 

Mercury: cl=139J/(kgoC)
cs=63J/(kgoC)
cg=167J/(kgoC)
Hf=1.14x104J/kg
   Hv=2.96x105J/kg

8. A 512g piece of ice at –12oC is added to a 795ml cup of water at 98oC. How much of the ice melts? 

9. A 58g piece of ice at –19oC is added to 555ml of water at 34oC. Find the final temperature of the mixture.

10. Two metal rods are initially arranged as shown below. The left end of the both rods are fixed in place. The rods are then heated. If 
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1=2.0x10-5 K-1 , 
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2=4.0x10-5K-1 and ΔT1=60.0K , ΔT2=40.0K and Lo1=0.80Lo2, does x increase or decrease?

11. Use all values from Q10. If Lo1=42.0cm, find xf. (Find x after the rods are heated)  
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 xo
12. Houses lose a large percentage of heat in winter through their windows. The thermal conductivity of the windows is 0.84J/(m s oC). Find the heat lost in 1.0 hour if the window is 3.2mm thick, 1.0m x 1.5m in area and the inside and outside temperatures are 22oC and 4.0oC, respectively.
13. A 600.0g ice cube initially at -14.0oC is placed into a 16.0L tank of water at 25.0oC. Find the temperature of the mixture at equilibrium.
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