PHYS131
Practice Exam
Part I


Name: _________________________________

Section A: No notes or calculators are allowed. (50%)

Instructions: For each question, circle the letter corresponding to the best answer.  Only one answer is correct.  If you choose that answer, you receive 1 point.  If you choose two and one is correct, you receive ½ a point.  If you choose three and one is correct, you receive ¼ a point.  For four or five choices, even if one is correct, you receive zero points.

1. I have a small cart that is powered by a small fan.  With the fan on, I let it go and it travels 5 cm in one second.  In 2 seconds, it travels 20 cm.  Which of the following equations best describes the relationship between how far the car travels (d) and the time it travels (t)?

a) d = constant

b) d ( (t
c) d ( t
d) d ( t2
e) None of the above equations comes close to describing the relationship.

2. When I release a pendulum from an angle of 20° from vertical, I find the pendulum has a period of 1.0 seconds.  When I instead release the pendulum from an angle of 10° from vertical, I find the period is also 1.0 seconds. Which of the following equations best describes the relationship between the angle of release (() and the period (T)?

a) T = constant

b) T / (( = constant 
c) T / ( = constant

d) T / ( 2 = constant

e) None of the above equations comes close to describing the relationship.

3. The volume of a cylinder is ( r2h, where r is the cylinder’s radius and h is the cylinder’s height.  If the radius is doubled and the height stays the same, what happens to the volume?

a) It decreases to one-quarter of what it was.

b) It decreases to one-half of what it was.

c) It stays the same.

d) It doubles.

e) It quadruples.

4. Which of the following is equal to 100 meters?

a) 1 centimeter

b) 0.1 kilometer

c) 0.01 nanometer

d) 0.001 millimeter

e) None of the above.

5. Which of the following is equal to a centimeter?

a) The distance from my head to my toes.

b) The width of my finger.

c) The height of the Empire State Building.

d) The diameter of a molecule.

e) The height of the smokestack on the Facilities Building.

6. According to the universal law of gravitation, F=Gm1m2/r2.  What happens to F if r doubles?

a) It doubles also.

b) It quadruples.

c) It gets halved.

d) It gets quartered.

e) It stays the same.

7. Suppose a = b/c.  What would the graph be like if a vs. c is plotted?

a) It would be a flat line (zero slope)

b) It would be a straight line, with positive slope.

c) It would be a straight line, with negative slope.

d) It would be a curved line.

e) One cannot tell without more information being provided.

8. Which of the following is the speed limit on interstate 80 in East Stroudsburg?

a) 50 m/h

b) 50 h/mi

c) 130 mi/s

d) 650 m/s

e) None of the above is close.
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9. The graph shows the position of an object during a time period of 10 seconds.  What is the slope of the line at 5 seconds?

a) 6/5 m/s

b) 5/6 m/s

c) 4/4 m/s

d) 6/4 m/s

e) None of the above

10. Suppose p = 10 m/s and q = 2 kg.  What is p + q?

a) 12 m/s

b) 12 kg

c) 12 kg m/s

d) 10 m/s

e) Those two quantities cannot be added

Name: _________________________________
Section B: You are allowed a calculator, your textbook and one sheet of notes. (50%)

Instructions: Answer each question as completely as possible.  Also, show your work!  Any incomplete or ambiguous answers will not receive full credit (remember correct units!).

1. A graph of x versus t4, with x on the vertical axis and t4 on the horizontal axis, is linear.  Its slope is 25 m/s4 and its vertical axis intercept is 3 m.  Write an equation for x as a function of t.

2. One equation involving force state that Fnet = ma, where Fnet is in newtons, m is in kg,  and a is in m·s-2.  Another equation states that F = -kx, where F is in newtons, k is in kg·s-2 and x is in m.  Analyze the dimensions of ma and kx to show they are equivalent.

3. A student’s lab report concludes, “The speed of sound in air is 327.”  What is wrong with that statement?

4. The intensity of the Sun’s radiation that reaches Earth’s atmosphere is 1.4 kW/m2. Convert this to W/cm2.  (kW = kilowatt; W = watt)
5. Using the following conversions, determine the number of square centimeters that are in 8 square feet.  1 in = 2.54 cm; 12 in = 1 ft
6. Estimate the number of times a human heart beats during its lifetime.

7. An architect is redesigning a rectangular room on the blueprints of the house.  He decides to double the width of the room, increase the length by 50% and increase the height by 20%.  By what factor has the volume of the room increased?

8. Kepler’s law of planetary motion says that the square of a the period of a planet (T 2) is proportional to the cube of the distance of the planet from the Sun (r 3).  Mars is about twice as far from the Sun as Venus.  How does the period of Mars compare with the period of Venus?

9. A typical virus is a packet of protein and DNA (or RNA) and can be spherical in shape.  The influence A virus is a spherical virus that has a diameter of 85 nm.  If the volume of saliva coughed onto you by your friend with the flu is 0.010 cm3 and 10-9 of that volume consists of viral particles, how many influenza viruses have just landed on you?







