MIDTERM 1 Fall-2015

Instructor: Prof. A. LANZARA

TOTAL POINTS: 100

Show all work, and take particular care to explain what you are doing. Partial credit is given. Please
use the symbols described in the problems, define any new symbol that you introduce and label any

drawings that you make. Ifyou get stuck, skip to the next problem and return to the difficult section
later in the exam period.

All answers should be in terms of variables.

GOOD LUCK!

PROBLEM 1 (total 10pts)

A glass marble R in radius is to be dropped through a hole in a steel plate. At temperature
To the hole radius is smaller than the marble radiu: { is equal to 2/3 R. By how much
must the steel temperature be raised so that the marble will fit through the hole? The
coefficient of linear expansion of steel is o

Hint: remember the demo we did in class with the steel ring and ball.

 PROBLEM 2 (total 10pts)

A lead bullet of mass m, specific heat cp, and temperature Tj is fired at a speed v; into a

ge block of ice at T=0°C in which it becomes embedded. The heat of fusion of ice is L.
at quantity of ice melts?

M 3 (total 20pts)
13‘ of an ideal diatomic gas, originally at pressure Py, undergoes a four step
it expands at constant pressure from A to B; then it expands isothermally
then it contracts isobarically from C to D; and finally it is compressed
m D to A. Assume that at point A the gas is at pressure P4 and volume Va,
erature is T, and at point C the pressure is Pc.
 processes on a PV diagram
Tcand Tpin terms of the variables given.

nge in internal energy, the work done by the gas, and the heat












