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Physics 182 – Engineering Physics III: Practice Exam 1

Important physical constants (may or may not be needed)

G = 6.67(10-11 N(m2/kg2
g= 9.8 m/s2 
ke = 1/4o = 8.99(109 N(m2/C2

o = 8.85(10-12 C2/ N(m2
e = 1.60(10-19 C

me = 9.11(10-31 kg

mp = 1.67(10-27 kg


G=giga=109, M=mega=106, k=kilo=103; c=centi=10-2, m=milli=10-3, =micro=10-6, n=nano=10-9, p=pico=10-12

1. (12 Points) A bucket resting on the floor of an elevator contains an incompressible fluid of density . When the elevator has an upward acceleration a, the pressure difference between two points in a fluid separated by a vertical distance h, is given by: 
a.  ah
b.  gh

c.  (g+a)h

d.  (g-a)h

e.  gah

2.  (12 Points)  A fluid is undergoing steady flow. Therefore: 
a. the velocity of any given molecule of fluid does not change
b. the pressure does not vary from point to point

c. the velocity at any given point does not vary with time

d. the density does not vary from point to point

e. the flow is not uphill or downhill

3. (12 Points) If p is pressure and  is density then p/ has units of: 
a. m2
b. m2/s2
c. N/ m2
d. kg/ m2
e. m3/kg

4. (12 Points) In constructing a thermometer it is NECESSARY to use a thermometric substance that: 

a. expands with rising temperature

b. expands linearly with rising temperature

c. will not freeze

d. will not boil

e. undergoes some change when heated or cooled

5.  (12 Points)  Over 1 cycle of a cyclic process in which a system does net work ON its environment: 

a. the change in pressure of the system cannot be zero

b. the change in the volume of the system cannot be zero

c. the change in the temperature of the system cannot be zero

d. the change in the internal energy of the system cannot be zero

e. none of the above

6. (12 Points) The pressure of an ideal gas is doubled during a process in which the heat given up by the gas equals the work done on the gas. As a result, the volume is: 

a. doubled

b. halved

c. unchanged

d. need more information to answer

e. nonsense, the process is impossible

Show work on problems 7-12. A correct answer with no work is worth 0 points.

7. (13 points) Five gas molecules are found to have speeds of 100, 200, 300, 400, and 500 m/s. The rms speed in m/s is
a. 390
b. 300

c. 360

d. 330

e. 320

8. (15 points) Fahrenheit and Kelvin temperature scales agree at a reading of: 

a. -40

b. 0

c. 273

d. 301

e. 574

9.  (20 points) Water pressurized to 3.5(105 Pa is flowing at 5.0 m/s in a pipe which contracts to 1/3 its former area. What is the pressure and velocity of the water after the contraction? 

a. 2.5(105 Pa and 15 m/s

b. 3.0(105 Pa and 10 m/s

c. 3.0(105 Pa and 15 m/s

d. 4.5(105 Pa and 1.5 m/s

e. 5.5(105 Pa and 1.5 m/s

10.  (25 Points) A certain block of wood has a volume of 150 cm3 and floats on water (density of 1000 kg/m3) with 25% of its volume submerged. The downward force that must be applied to hold it under water is about: 

a. 0.11 N

b. 0.37 N

c. 1.1 N

d. 1.5 N

e. 1.1(106  N

11. (25 points) A perfectly reversible refrigerator is used to cool beverages. Outside the refrigerator, the room is maintained at a temperature of 27°C. Inside the refrigerator, the temperature is a constant 7°C. If work is supplied to the refrigerator at the rate of 1 kW, at what rate does the refrigerator “move” heat?: (HRK 26-23)

a. 15 kW

b. 3.85 kW

c. 1.35 kW

d. 1.07 kW

e. 1.02 kW

12. (30 points) Steam (at 1 atm and 100°C) enters a radiator and leaves as water (at 1 atm and 80°C). Take the heat of vaporization to be 540 cal/g. Of the total heat given off, what percent arises from the cooling of the water?: 

a. 100

b. 54

c. 26

d. 14

e. 3.6













