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1.  You decide to build a primitive refrigerator for your wilderness-cabin.  You plan to keep 

the interior of the 0.500 m x 0.800 m by 0.500 m compartment cool with a block of ice 

which has an initial mass of 24.0 kg.  Water from the melting box will drain into the 

compartment floor, and you may assume thermal equilibrium between the water and the 

compartment.  The ice is at T = 0.00 C and the temperature outside the box = 21.0 C.  

What must the thickness of the Styrofoam be if you want the interior of the box to remain 

a constant 5.00 C for one week, until all of the ice melts? (Latent heat of fusion, H2O = 

3.34*10^5 J/kg, k = thermal conductivity for this problem = 0.01 W/ m*K). 

 

 

 

 

 

 

2.  The emissivity of a tungsten sphere, r = 1.5 cm., is suspended within a large, evacuated 

chamber.  The walls of the chamber are maintained at 290.0 K.  What power input is 

required to maintain the temperature of the sphere at a constant 3000.0 K, if heat along the 

support is neglected? 

 

 

 

 

 

3.    Oxygen (O2) has a molar mass of 32.0 g/ mole. What is the average kinetic energy of an 

oxygen molecule at T = 300 K? 

 

 

 

 

 

 

4.  A deuteron, (2
1
)H, is the nucleus of a hydrogen isotope and consists of 1 proton and 1 

neutron.  The plasma of deuterons in a nuclear fusion reactor must be heated to about 300 

million K.  What is the rms speed of the deuterons?  The masses of a proton and a 

neutron are 1.673 * 10 ^-27 kg and 1.675 * 10^-27 kg, respectively.  

 

 


