PHY 101 Final Exam                                                                                       Name __________________________ 


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 your answers in a box.

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

________________________________________________

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

a) Decreasing the mass at the end of a simple pendulum will
    a) increase the frequency b) decrease the period c) increase the
    period  d) have no effect on either the period or frequency.


                                                                                           _____

b) Two objects are separated by a distance R. If one of the 

    objects is replaced by another having twice as much mass 

    and the separation distance is doubled, then the 

    gravitational force is 

    a) twice as much;  b) half as much;  c) four times as much;

    d) a quarter as much; e) the same.

                                                                                           _____

c) Which of the following is false?

    a) An object can have zero velocity while accelerating. 
    b) An object can have constant velocity and have a
        varying  speed.  

    c) An object can reverse direction when the object's 

        acceleration is constant.                                             _____                                                                              

d) A process in which the volume remains constant is called 

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

    d) quasistatic;     e) isochoric.                                                                                         

                                                                                           _____

e) The speed of a pendulum is greatest

    a) before it reaches the bottom of its swing  b) when its  
    acceleration is greatest   c) when the potential energy is least  
    d) when its kinetic energy is least   e)  none of these

                                                                                           _____

f) As an ambulance drives away from an observer, the siren 
    frequency will

    a) stay the same. 

    b) increase. 

    c) decrease. 

                                                                                           _____

g) In an inelastic collision what is conserved?

    a) Energy   b) mass  c) velocity d) momentum

                                                                                           _____

h) The amount of work required to stop a horizontally

    moving object is equal to the

    a) velocity of the object;  b) mass times acceleration of the 

    object; c) the weight of the object; d) the kinetic energy of 

    the object; e) none of these. 

                                                                                           _____

i) Starting from rest at the same height, which of the following 
   objects of  will reach the bottom of an incline first?

   a) a hoop with mass 2M and radius R b) a sphere with mass M    
   and radius R c) a cylinder with mass M and radius 2R

                                                                                           _____
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j) When one stretches liquorice, the stress 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.                                                                              _____

k) In longitudinal 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
                                                                                           _____

l) In the absence of a net force, an object will always 
    a) be at rest, b) be in motion with a constant non-zero   
    velocity,   c) be accelerated, d) none of the above.

                                                                                           _____

m) The first harmonic in a stretched string of length L has a 
    wavelength of


    a) L/2     b) L     c) 2L    d) 3L  d) 4L         


                                                                                           _____

n) Doubling the intensity of a sound increases the intensity level 

    a) 3 dB   b) 5 dB   c) 10 dB   d) 20 dB


                                                                                           _____

o) The tangential speed at a point on the hubcap of a uniformly 
    rotating car wheel is

    a) greater than at a point on the tire  b) the same as at a point 
    on the tire  c) greater than the translational velocity when there 
    is no slipping    d) none of these.

                                                                                           _____

p) If an object placed in an incompressible fluid displaces an 
    amount of liquid of greater weight than its own, the object will

    a) float    b) sink    c) "float" at some totally submerged 
    equilibrium position    d) none of these.

                                                                                           _____

q) The superposition of waves that 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

                                                                                           _____

r) The entropy of a system in a reversible adiabatic process

    a) increases   b) decreases  c) remains constant   d) is always 
    less than the entropy change for an irreversible process between  
    the initial and final states

                                                                                           _____

s) When the pressure of an ideal gas remains constant, an increase 
    in the volume causes the temperature to

    a) increase    b) decrease   c) remain the same.

                                                                                           _____

t) Spontaneous heat flow from a colder body to a warmer body is 
    in violation of the 

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

                                                                                           _____

Constants
R = 8.31 J/(mol K)  

J/(s m2 K4) 1 kcal = 4186 J
Water:  Lf = 80 cal/g    Lv = 540 cal/g   

Nm2/kg2 

kg    

km   
a. When 200 g of water at 15 oC is added to 300 g of soup at 98 oC to cool it, what will be the final temperature of the mixture? Take the specific heat of the soup to be 0.85 cal/goC. 

b. Sound travels at a constant speed of 343 m/s. About how much time does it take for the sound of thunder to travel 1.609 km?

c. Consider the position vs time graph below. Between 
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find i) the average speed and ii) the average velocity.
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d. A person pulls a toboggan for a distance of 35 m along the snow with a rope directed at 60o above the snow. The tension in the rope is 100 N. How much work is done on the toboggan by the tension force?

e. A 30.0 cm long piece of wire lengthens 1.62 mm when heated from 20 oC to 300 oC. What is the coefficient of linear thermal expansion for the material of the wire? 

f. A 42-N crate is suspended from the left end of a nonuniform plank with weight 21 N. The system is balanced by a support that is 0.30 m from the crate. Where is the plank's center of gravity?  
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g. Two forces act on a 10.0 kg block as shown below. The magnitudes of the forces are 
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 What is the horizontal acceleration (magnitude and direction) of the block?  
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h. A spinning top decelerates at 3.0 rad/s2 from an initial angular velocity of 20 rad/s. How many revolutions did the top make in during this time?
i. A stone of mass 100g is attached to a strong string and whirled in a vertical circle of radius 30 cm. At the exact top of the path the tension in the string is 3 times the stone's weight. What is the stone's speed at this point?

j. A recording engineer works in a soundproofed room that is 40.0 dB quieter than outside. If the intensity in the room is 
[image: image8.wmf]10

1.2010

-

´

W/m2, what is the intensity outside?
k. An organ pipe with both ends open has a length of 0.75 m. Assuming the speed of sound to be 343 m/s, what is the frequency of the third harmonic?

l. From her bedroom window a girl drops a water-filled balloon 6.0 m to the ground. How long does it take to hit the ground?

a. There is a 0.010 m think layer of ice on a circular lake of radius 500 m. Find the mass of the ice.
b. A skier coasts down a 100 m high hill starting at 10 m/s. Neglecting the friction between the skies and the snow, determine how fast the skier should be moving at the bottom of the hill. 

c. The internal energy of a gas at the two points is UA = 360 kJ and UB = 560 kJ. What is the heat transferred to the gas during this process? [The units are in kPa and m3.]
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d. A ball begins to roll up an inclined plane without slipping at a translational speed of 5.0 m/s. How high does the ball get before turning around? Assume there is no energy loss?

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

f. For the graph below, give the 

       i. Amplitude ______      ii. Period ______
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g. What is the mass of a CO2 molecule? [C – 12, O – 16]
h. The moon moves in an approximately circular orbit above the Earth at a distance of 
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 km. How fast should the moon be moving to maintain this orbit?

i. An inventor claims to have developed a heat engine that, on each cycle, takes in 120 kcal of heat from a high-temperature reservoir at 400oC and exhausts 48 kcal to the surroundings at 125oC. Would you invest your money in the production of this engine? Explain.

j. At a circus a 90 kg man is shot with a speed of 10 m/s from a cannon. Assuming he is accelerated to this speed in half a second, what average force was used to accelerate the man?

k. An 85.0 kg person stands on a scale in an elevator. What is the apparent weight when the elevator is accelerating upward at 2.00 m/s2?

l. An object of mass M is moving along the x-axis with velocity 4.0 m/s when it collides with an object of mass 3M traveling in the opposite direction at -4.0 m/s. The objects stick together. What is their final velocity? 

a. A 3500 kg statue is placed on top of a cylindrical concrete stand. (
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 ).  The stand has a cross-sectional area of   
[image: image13.wmf]2

2

m

10

3

.

7

-

´

 and a height of 1.8 m. By how much does the statue compress the stand?
b. A ball hangs from the ceiling on a massless rope and is pulled by a horizontal rope with a 150 N force as shown below. Determine the tension in the rope attached to the ceiling.
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c. A helium-filled balloon has a volume of 1.0 m3. As it rises in the Earth's atmosphere, its 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?

d. What is the work done as two moles of an ideal gas expand at 150oC from 2.00 m3 to 3.00 m3?

e. (10 pts!) Consider the two vectors: 

     A  has magnitude 5.0, oriented 60o  to the x-axis. 

     B has and x-component of 4.0 and a y-component of 1.0. 

[image: image16.emf]
a. Find the x and y components of A.

b. Sketch and label A, B 

    and A+B..

f. The NewRiver Gorge Bridge in West Virginia is a steel arch bridge 518 m in length. How much does it's length change between the extreme temperatures of -20.0 oC and 35.0 oC? 

[ = 11
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g. A golf ball leaves a tee with an initial velocity of 30.0 m/s at an angle of 45o.  What is the maximum height reached by the ball?
h. A uniform block of wood is 20.0 cm on a side. It floats in water so that its upper surface is 6.0 cm above the water surface. What is the buoyant force on the wood?

i. A 10.0 kg ball is raised 2.0 m from the ground. How much work was done to lift the ball?

j. A bullet is fired from a rifle that is held 1.6 m above the ground in a horizontal position. The initial speed of the bullet is 1100 m/s. Find the time it takes for the bullet to strike the ground.

k. Putting a mass of 200 g on a spring with spring constant 8 N/m results in what oscillation frequency?
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