PHY 101 Practice Questions for Final Exam                                              

Instructions:

1.  Do all of your work on this sheet.

2.  Show all of your steps in problems for full credit.

3.  Be clear and neat in your work. Any illegible work, or scribbling in the margins, will not be graded.

4.  Place you answers in a box. Do not forget units!

5.  If you need more space, you may use the back of the page and write On back in the problem space.

________________________________________________

1. Multiple Guess (3 pts) Find the answer which best fits the question and write it in the space provided.

a)  How many significant figures should result in the computation: 1.23*.0062/1231?

     a. 0    b. 2    c. 3    d. 4     e. 5

                                                                                             _____

b) The average and instantaneous speeds of an object are equal when the object

    a. has uniform velocity.      b. has uniform acceleration. 

    c. moves in a straight line.  d. covers twice as much 

       distance in each second.  e. none of the above. 

                                                                                             _____

c) When an object is thrown vertically upward from ground level, neglecting air resistance, its

  a) maximum height is independent of the initial velocity  

  b) travel time upward is greater than its travel time downward   

  c) speed upon striking the ground is the same as its initial speed

  d) velocity changes nonuniformly

              





        _____

d) A process in which no heat is exchanged with the surroundings is called 

    a) isothermal;     b) isobaric;    c) adiabatic;    d) quasistatic;     

    e) isochoric.  

    




                      _____

e) A plane traveling horizontally 10,000 m above the earth at 200 mph drops a package. Assuming no air resistance, the package lands ________ the plane.

  a) in front of  b)  directly under  c) behind  d) none of the above

            




                      _____

f) As a general rule, friction

    a) depends on the surface area; b) is proportional to the

        normal force; c)  depends on the sliding speed; d) is 

       greater for  smoother surfaces; e) none of the above.

                                                                                              _____

g) Cars moving on a properly banked track remain on the 

    track because of the

     a) friction. b) centripetal force.  c) normal force.

     d) gravitational force between the road and the car.

                                                                                              _____

h) The angle of repose is 

     a) the angle of  an inclined plane at which a body would 

     begin to slide. b) the angle for a properly banked track.

     c) the proper angle for walking a tightrope. d) the angle at

     which you can no longer read the blackboard. 

                                                                                              _____

i) The total energy of a particle in SHM is proportional to

a) the wavelength  b) the square of its amplitude  c) the phase angle   d) the period. 

                                                                                             _____

k) A baseball player follows through with his swing to 

    a) conserve momentum; b) increase the impulse imparted 

    to the ball; c) make the contact time with the ball as short

    as possible; d) ensure an elastic collision; d) none of the 

    above.                                                                              _____

l) The momentum of a system of objects is conserved if 

    a) the force acting on the system is conservative; b) there 

    is an unbalanced external force acting on the system; 

    c) there are no net external forces acting on the system; 

    d) the mechanical energy is conserved.                           _____

m) The center of mass of an object

    a) always lies at the midpoint of the object; b) is at the location

    of the most massive particle in the system; c) always lies within 

    the object; d) None of these.

                                                                                             _____

n) The units of torque are 

     a) N/m;   b) N-m/s   c) N-m   d) none of these.

                                                                                             _____

o) A hoop, a solid cylinder and a sphere of equal radii are 

    placed at the top of an incline. They are released at the

    same time. Which one reaches the bottom first? 

   a) hoop; b) cylinder; c) sphere; d)  One cannot tell.         _____

p) When one stretches liquorice, the strain is given by 

     a) the change in length per original length; b) the applied

     force per unit area; c) the restoring force; d) none of

     these. 




       _____

q) A new planet is discovered and its period determined. The new

   planet’s distance from the Sun could then be determined from

   Kepler’s 

     a) first law; b) second law d) third law. 

                                                                                            _____

r) When the distance between two masses is cut in half and one of

    the masses is doubled, the gravitational force between them is

    _____ the original force.

     a) half  b) the same as b) twice c) four times d) eight times 

     e) None of these.

                                                                                            _____
.s) In transverse wave motion 

   a) the direction of particle displacement is parallel to the

   direction of wave motion  b) the vibrating particles move in 

    circles  c) the energy carried by each particle is not transmitted   

    to adjacent particles  d)  the direction of particle displacement     is perpendicular to the direction of wave motion

                                                                                            _____

 t) The superposition of waves which produces a composite wave

     of greater amplitude than any of the individual waves is

     a) constructive interference    b) destructive interference   

     c) reflection    d) harmonic motion

     





       _____

y) The thermodynamic statement of conservation of energy of a system is the 

    a) zeroth law;   b) first law;  c) second law;   d) third law

                                                                                             _____
z) For an isobaric process, the work done by an ideal gas is equal to the change in    a) internal energy;    b) heat energy;     c) zero;   d) volume;       e) none of these.                                          _____

Problems

a. Someone makes a trip according to the graph below. For y in meters and t in seconds, find the average velocity over each segment of the trip. [Indicate on graph.]

[image: image14.emf]
b. Convert 40 m/s to miles per hour.

c. A cyclist moves at a speed of 14.0 m/s. To pass another cyclist, the first one speeds up to 21.0 m/s with a constant acceleration of 1.2 m/s2. During this acceleration, how far has the cyclist gone?

d. A person drops a stone from the roof of a building, 30.0 m above the ground. How long does it take the stone to reach the ground? 
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Problems
g. Two forces act on a 10.0 kg block as shown below. The magnitudes of the forces are 

and 

 What is the horizonta acceleration (magnitude and direction) of the block? [image: image4.emf]
h. A 95.0 kg person stands on a scale in an elevator. What is the apparent weight when the elevator is accelerating downward at 1.80 m/s2?

i. A student, in a hurry to go home, gets in her car after class forgetting her book on top of the car. She drives around a flat curve with a 70 m radius.  If the coefficient of static friction between the book and the car is 0.10, what is the minimum constant speed the car can have without the book sliding off? [image: image5.emf]
Problems
j. For each of the three pictures, write down an expression for the total energy.

[image: image1.png]Position vs Time





k. A 12 kg block slides down the incline shown and compresses a spring 5.0 cm as it comes to rest. If the spring constant is 1000 N/m, what distance did the block travel?

[image: image13.emf]
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l. Can the cyclist coast to the top of the hill? If so, how fast will she be moving? If not, then how high will she get?

m. A motor lifts a 500 kg elevator at a constant speed through a distance of 20 m in a time of 30 seconds. What is the average power expended by the motor?

Problems
n. In screeching to a halt, a car leaves skid marks that are 65 m long. The coefficient of friction between the tires and the road is 

 Use the Work-Energy Theorem to find the speed of  the car  before the brakes were applied.

o. A 0.060 kg tennis ball may leave the racket of a top player at 65.0 m/s during a serve. If the contact time were 0.030 s, then what is the average force on the ball?

p.  A 5.0 g  pellet strikes a 200 g block of wood that is free to move and sticks to it. What was the original speed of the pellet if the block's speed was 3.00 m/s after impact?

r. A phonograph turntable rotating at 33
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1

 rev/min slows down and stops in 30 seconds. How many revolutions did it make in this time?

Problems
s. Find the net torque (magnitude and direction) produced by the two  forces about the axis in the figure below.

[image: image8.png]



t. A baggage carousel at an airport is rotating with an angular speed of  0.20 rad/s. The moment of inertia of the carousel is 1500 kg m2. Ten pieces of baggage with an average mass of 15 kg each are dropped vertically onto the carousel and come to rest at a distance of 2.0 m from the axis of rotation. Assuming no net external torque acts on the system, what is the final speed of the carousel and baggage?

u. Jupiter takes 11.9 years to revolve around the sun. What is the mean distance of Jupiter from the sun?

v.  A uniform beam of length L = 1.0 m and mass 

kg rests on two scales. The center of mass of a uniform block of mass 

kg sits a distance L/4 from the beam's left end. Draw and label all of the forces on the figure. What do the scales read?
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w. What is the gravitational acceleration near Jupiter's surface? [Jupiter’s Mass = 
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Problems
x. What is the pressure on a diver 10 m below the surface of a lake at sea level? (Give the answer in atmospheres.)

y. A flat-bottomed rectangular boat has a length of 4.0 m and a width of 1.5 m. If the mass of the boat and its load is 2000 kg, how deep will it float in a lake whose density is close to that of pure water?

z. An oscillator consists of a block of mass 0.500 kg connected to a spring. When set into oscillation with an amplitude of 35.0 cm, it is observed to repeat its motion every 0.500 s. Find the spring constant.


aa. A string held firmly at its two ends is found to resonate to the following frequencies but to none in between: 175 Hz and 210 Hz. What is the fundamental resonance frequency and to what frequencies less than 175 Hz will it resonate?

Problems
ac. Find the intensity of a sound that has a sound level of 35 dB?

ad. The intensity of sound is 45W 2.0 meters from a source. What is the intensity 6.0 meters from the source?

ae. For the isothermal expansion of an ideal gas from volume V1 to volume V2 at temperature T, what are

, 

and Q?
af. A helium-filled balloon has a volume of 1.0 m3. As it rises in the Earth's atmosphere, it's volume expands. What is it's new volume (in cubic centimeters) if it's original temperature and pressure are 20.0oC and 1.00 atm and it's final temperature and pressure are -40.0 oC and 0.10 atm? 

ag. How much ice at 0.0 oC must be added to 200 g of coffee at 95. 0 oC to cool it to 55. 0 oC? The coffee (water) is in a 300 g cup that has 
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cal/g oC. Assume that the cup and coffee have the same temperature.
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