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Worksheet for Chap. 1

Measurement

Exercise #1 

Perform the conversions in the following exercises.  Assume following conversion factors: 

1 mi = 5280 ft

1 m = 102 cm

1 ton = 2000 lb

1 ft = 12 in 

1m3 = 106 cm3

1 kg = 2.2 lb

1 in = 2.54 cm

1 hr = 3600 s

1 kg = 103 g

a)  0.12 mi   = 

_______  in.

b)  498 kg    = 

_______  tons.

c)  3.0 x 108 cm  =
_______ miles

d)  36 ft/s   = 

________  mi/hr

e)  2.5 g/cm3   = 

________  kg/m3
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Worksheet for Chap. 2

Motion Along a Straight Line

Exercise #1 

A bullet traveling initially at 100 m/s strikes a wooden panel 0.020 m thick and emerges from the other side at a speed of 60 m/s.  Calculate:

a)  the acceleration (assumed constant) experienced by the bullet.

b)  the time taken for the bullet to pass through the panel.

c)  the average speed of the bullet during this time interval.

Exercise #2   

A hot air balloon is 80 m above the ground when a package is dropped over the side.  Calculate:

a)  how long the package takes to reach the ground.

b)  the speed with which the package strikes the ground.

Exercise #3   

A hot air balloon is ascending at a rate of 12 m/s and is exactly 80 m above the ground when a package is dropped over the side.  Calculate:

a)  how long the package takes to reach the ground.

b)  the speed with which the package strikes the ground.
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Worksheet for Chap.3

Vectors

Exercise #1
Three vectors A, B, and C are given below:


A = 6 i + 7 j - 9 k

B = 3 i - 5 j + 2 k

C = 0 i + 2 j + 4 k
Determine analytically: 

a)  the magnitude of vector A  

b)  the vector sum A + B + C 

c)  the dot product A.B
Exercise #2   

Two vectors P and Q are given by:


P = 4 i - 3 j 


Q = 6 i + 8 j 

Determine analytically: 

a)  the magnitude and direction of vector P 

b)  the magnitude and direction of vector Q
c)  P + Q 

d)    P - Q
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Worksheet for Chap.4

Motion in Two and Three Dimensions

Exercise #1   
A projectile is launched with a speed of 30 m/s at an angle of 60( with the horizontal.  Take g = 9.8 m/s2.  Calculate:

a)  the horizontal and vertical components of its velocity vector v at t = 2.0 s after launch.

b)  the magnitude and direction of its velocity vector v at t = 2.0 s after launch.

c)  the maximum height the projectile achieves.

d)  the total time it is in the air.

e)  the total horizontal distance it travels before striking the ground.  

Exercise #2
A cannon fires a shell horizontally at 200 m/s toward the ocean from a cliff located above the water.  The shell strikes the water 5.0 s later. Assume g = 9.8 m/s2.  Calculate:

a)  the horizontal and vertical components of the initial velocity vector v0.

b)  the height of the cliff above sea level.

c)  the horizontal distance traveled by the shell before striking the water.

Exercise #3   
In one  model of the hydrogen atom, an electron orbits a proton in a circle of radius 5.28 x 10-11 m with speed of 2.18 x 106 m/s.  Calculate:

a)  the acceleration a of the electron in this model.

b)  the period T of the motion?

Exercise #4   (Problem 53E)
A cameraman on a pickup truck is traveling westward at 20 km/h while he videotapes a cheetah that is also moving westward but 30 km/h faster than the truck.  Suddenly, the cheetah stops, turns, and then runs at 45 km/h eastward, as measured by a suddenly nervous crew member who stands alongside the cheetah’s path.  The change in the animal’s velocity takes 2.0 s.  What is its acceleration from the perspective of:

a)  the cameraman?

b)  the nervous crew member?

Widener University
Fall 2004
PHYS 161  Physics I 





Name _____________________

Prof. Augensen   

Worksheet for Chap.5

Force and Motion I

Exercise #1   
An object with mass 5.0 kg is acted upon by an external force given by the expression,


F = 50i - 40j   N

Calculate for this object the:

a)  vector acceleration in component form.

b)  magnitude and direction of the acceleration vector a.

 Exercise #2   
Five forces pull on a 4.0 kg box in the x-y plane.  The forces are:  F1 = 3.0 N @ 0(, F2 = 14 N @ 30(, F3 = 5.0 N @ 90(, F4 = 11 N @ 180(, F5 = 17 N @ 270(.   Sketch this configuration and find:

a)  the individual forces in unit vector  form.

b)  net force F in unit vector form

c)  the box’s acceleration a in unit vector notation 

d)  the magnitude and direction of the box’s acceleration a.

Exercise #3   
A car traveling at 53 km/h hits a bridge abutment.  A passenger of mass 41 kg sitting in the car moves forward a distance 0.65 m (with respect to the road) while being brought to rest by an inflated air bag. 

a)  Convert the car’s initial speed to m/s. 

b)  What is the acceleration (assumed constant) experienced by the passenger? 

c)  What is the force exerted on the passenger’s upper torso?

Exercise #4   
An astronaut who weighs 735 N on Earth travels to the moon, where the free-fall acceleration is 1.6 m/s2. 

a)  What is the mass of the astronaut?

b)  What is the weight of the astronaut on the moon?

c)  The spaceship carrying the astronaut lifts off vertically from the moon with an upward acceleration of 1.0 m/s2.  What is the force of the spaceship on the astronaut?

Exercise #5   
A 2.00 kg object is subjected to three forces that give it an acceleration a = -(8.00 m/s2) i  +  (6.00 m/s2) j.  

a)  Calculate the net force F corresponding to this acceleration.

b)  If two of the three forces are F1 = (30.0 N) i  +  (16.0 N)j and F2 = -(12.0 N) i  +  (8.00 N)j, find the third force F3. 
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Worksheet for Chap.6

Force and Motion II

Exercise #1   

A baseball player with mass 79 kg, sliding into second base, is retarded by a force of friction fk = 470 N.  

a)  What is the normal force N exerted by the ground on the player?

b)  What is the coefficient of kinetic friciton (k between the player and ground?

Exercise #2  
A small child rides a sled at constant speed down a hill which slopes 30( with the horizontal. The  combined mass of child + sled is 25 kg.  Take g = 9.8 m/s2.

a)  Draw a free-body force diagram for this problem. 

b)  Write Newton’s 2nd law as it applies to forces along and perpendicular to the surface of the hill.

c)  Find the normal force N exerted by the surface of the hill on the child + sled.

d)  Find the coefficient of kinetic friction (k between the sled and the snow covered ground.

Exercise #3  

A block of mass 5.0 kg is projected up a 25(incline with coefficient of kinetic friction (k = 0.18 between block and surface of the incline.  Assume g = 9.8 m/s2.

a)  Draw a free-body force diagram for this problem. 

b) Write Newton’s 2nd law as it applies to forces along and perpendicular to the surface of the incline.

c)  Find the net acceleration of the block (magnitude and direction).

d)  Find the net force acting on the block (magnitude and direction).

e)  How far up the incline does the block go before stopping?  Assume an initial speed of 2.0 m/s

Exercise #4   

Calculate the drag force on a missile 0.53 m in diameter cruising with a speed of 250 m/s at low altitude, where the air density is 1.2 kg/m3.  Assume C = 0.75.

Exercise #5  

In the Bohr model of the hydrogen atom, the electron (mass 9.11 x 10-31 kg) revolves in a circular orbit about the nucleus.  The orbit radius is 5.3 x 10-11 m and the electron circles 6.6 x 1015 times per second. 

a)  Find the speed v of the electron as it travels in its orbit.

b)  Find the acceleration (magnitude and direction) of the electron.

c)  Find the centripetal force acting on the electron (resulting from the attraction between the positively charged nucleus and the negatively charged electron).
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Worksheet for Chap.7

Kinetic Energy and Work

Exercise #1   

A 0.10 kg hockey puck slides 15 m before coming to rest under the influence of a constant frictional force of 0.050 N (opposite the velocity).

a)  Use the definition of work to determine the work W done by friction.

b)  Use the work-kinetic energy theorem to determine the initial speed of the puck.

c)  What is the instantaneous power dissipated when the puck is traveling with speed v = 3.0 m/s?

Exercise #2   

A brick of mass 1.2 kg traveling along a horizontal surface with an initial speed of 35 m/s slows uniformly to rest in 5.0 s due to friction.

a)  Use the work-kinetic energy theorem to find the work W done by friction in slowing the brick to rest.

b)  Assuming a constant frictional force of 40 N, use the definition of work to find the distance traveled by the brick.

Exercise #3   

Calculate the kinetic energy associated with a 4.2 g bullet traveling at 950 m/s.

Exercise #4   

A floating ice block is pushed through a displacement d = 8i -12j m along a straight embankment by rushing water, which exerts a force F = 210i - 150j N on the block.  Calculate the work W done by the force on the block during the displacement.

Exercise #5   

A force F = 2i + 3j N moves a particle from position ri = 2i + 3j m to position rf = -4i + -3j m.  Find:

a)  the displacement vector d of the particle.

b)  the work W done by the force.

Exercise #6   

At a certain instant, a particle experiences a force F = 4.0i - 2.0j + 9.0k N while having a velocity v = -2i + 0j  + 4k m.  Calculate the instantaneous rate at which the force does work on the particle. 

Exercise #7   

An initially stationary 2.0 kg object accelerates horizontally and uniformly to a speed of 10 m/s in 3.0 s. 

a)  Calculate the work W done by the force in that 3.0 s time interval.

b)  Calculate the acceleration a of the object, assumed constant.

b)  Calculate the instantaneous power P due to the force at the end of the 3.0 s interval.
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Worksheet for Chap.8

Potential Energy and Conservation of Energy

Exercise #1   

A 2.0 kg object has potential energy 800 J when it is held at a height h above ground.  It is then released and falls to the ground.  Assume g = 9.8 m/s2. Determine, using energy methods:

a)  the height h from which it was dropped.

b)  the kinetic energy K upon striking the ground.

c)  the speed v with which it strikes the ground.

Exercise #2   

A spring which is compressed by 7.5 cm from its relaxed position stores 25 J of elastic potential energy. Calculate the spring constant k of this spring.

Exercise #3   

A 0.63 kg ball is thrown up with an initial speed of 14 m/s and reaches a maximum height of 8.1 m. 
 a)  How much energy is dissipated by the air drag acting on the ball during the ascent?

b)  How high would the ball have reached without friction?

Exercise #4   

A 1.50 kg water balloon is shot straight up with an initial speed of 3.00 m/s.  Calculate:

a)  the kinetic energy K of the balloon just as it is launched.

b)  the work W done by gravity on the balloon during the balloon’s full ascent.

c)  the change in the gravitational balloon-Earth system during the full ascent.

d)  the gravitational potential energy U when the balloon reaches its maximum height, assuming that U=0 at the launch point.

e)  the gravitational potential energy U at the launch point, assuming that U=0 at the maximum height.

f)  the maximum height of the balloon.

Exercise #5   

A 0.030 kg bullet moving initially with horizontal velocity 500 m/s impacts on a solid wall and stops after traveling 0.12 m inside the wall.  Find:

a)  the change in its mechanical energy.

b)  the magnitude of the average force from the wall stopping it.

Exercise #6   

The United States generated about 2.31 x 1012 kW.h of electrical energy in 1983.  Calculate: 

a)  the amount of electrical energy in J. 

b)  the mass equivalent of this electrical energy in kg. 
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Worksheet for Chap.9

Center of Mass & Linear Momentum

Exercise #1   

Three point masses are located in an x-y plane as shown in Fig. 9-22. Let particle 1 have mass 3.0 kg and is located at the origin (0,0). Particle 2 has mass 4.0 kg and is located at the position (+2,+1) meters. Particle 3 has mass 8.0 kg and is located at the position (+1,+2) meters.  Find the location of the center of mass (xcm,ycm) of this system.

Exercise #2   

An old Chrysler with mass 2400 kg is moving along a straight stretch of road at 80 km/h. It is followed by a Ford with mass 1600 kg moving at 60 km/h.  Find the speed of the center of mass of the two cars.

Exercise #3   

A 2100 kg truck traveling north (+y) at 41 km/h turns east (+x) and accelerates to 51 km/h. Calculate:

a)  the change in kinetic energy of the truck.

b)  the magnitude and direction of the change in the linear momentum of the truck. 

Exercise #4   

A 200 kg bear standing on an ice-covered lake kicks forward a 0.15 kg stone lying at his feet, giving it a speed 13 m/s. What velocity does the bear acquire as a result?

Exercise #5   

Two blocks of masses m1 = 1.0 kg and m2 = 3.0 kg are connected by a spring and rest on a frictionless surface.  They are given velocities toward each other such that the Vcm = 0.  If the velocity of the first mass is v1 = 1.7 m/s toward the center of mass, what is the velocity v2 of the second mass?

Exercise #6   

A 51 kg boy climbs, with constant speed, a vertical rope 6.0 m long in 10 s.  Calculate: 

a)  the increase in the boy-Earth gravitational potential energy. 

b)  the boy’s average power expenditure during the climb. 

Exercise #7   

A 1.2 kg medicine ball drops vertically onto a floor, hitting with a speed 25 m/s.  It rebounds with an initial speed of 10 m/s. Calculate:

a)  the impulse J which acts on the ball during contact.

b)  the average force exerted on the floor, assuming the ball is in contact with the floor for 0.020 s. 

Exercise #8   

The force on a 10 kg object increases uniformly from 0 to 50 N in 4.0 s.  What is the object’s speed at the end of the 4.0 s interval, assuming it started from rest?  

Exercise #9   

A cart with mass 0.34 kg moving on a frictionless linear air track in the +x direction at an initial speed 1.2 m/s strikes a second cart of unknown mass initially at rest. The collision between the carts is elastic. After the collision, the first cart continues its original direction at 0.66 m/s.  Calculate:

a)  the mass of the second cart.

b)  the speed of the second cart after collision. 

c)  the speed of the two-cart center of mass.

Exercise #10  

Meteor Crater in Arizona (Fig. 10-1a) is thought to have been formed by the impact of a meteorite with the Earth some 20,000 years ago.  The mass of the meteorite is estimated at 5 x 1010 kg, and its speed 7200 m/s.  Assuming that Earth has mass 6 x 1024 kg and was at rest initially, what speed would the meteorite have imparted to Earth during a head-on collision?

Exercise #11 

A bullet of mass 4.5 x 10-3 kg is fired horizontally into a 2.4 kg wooden block at rest on a horizontal surface.  The coefficient of kinetic friction between block and surface is (k = 0.20.  The bullet comes to rest in the block, which moves 1.8 m after collision.  Calculate:

a)  the speed of the block immediately after the bullet comes to rest within it.

b)  the initial speed of the bullet.

Exercise #12 

A railroad freight car with m1 = 3.2 ( 104 kg and traveling at 5.0 m/s in the +x direction overtakes a second car of m2= 2.4 ( 104 kg and traveling 3.0 m/s in the same direction. The cars couple together after colliding. 

a)  Find the common speed of the two cars after collision.

b)  Find the loss of kinetic energy after collision.

c)  If the collision had been elastic, what would be the individual speeds of the two cars after collision?

Exercise #13   

An alpha particle (helium nucleus) traveling in the +x direction collides with an oxygen nucleus, initially at rest.  The alpha particle is scattered at an angle 64( above the +x-axis, and the oxygen nucleus recoils at an angle 51( below the +x-axis. The final speed of the oxygen nucleus is 1.2 x 105 m/s.  Take m( = 4 u, mO = 16 u, where 1 u = 1.67 x 10-27 kg.  Calculate: 

a)  the final speed of the alpha particle. 

b)  the initial speed of the alpha particle. 

Exercise #14 

A rocket at rest in space, where there is virtually no gravitational force, has mass of M = 2.55 x 105 kg, of which 1.81 x 105 kg is fuel.  The engine consumes fuel at the rate of 480 kg/s, and the exhaust speed is 3.27 x 103 m/s.  The engine is fired for 250 s.  Calculate:

a)  the thrust of the rocket engine.

b)  the mass M( of the rocket after the engine burn.

c)  the final speed V attained.
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Worksheet for Chap.10

Rotation

Exercise #1   

What is the angular speed (, in radians, of a watch’s: 

a)  second hand?

b)  minute hand?. 

c)  hour hand?

Exercise #2   

The angular speed of an automobile engine is increased from 1200 rev/min to 3000 rev/min in 12 s. 

a)  Calculate its angular acceleration in rev/min2, assuming it to be uniform.

b)  Calculate how many revolutions the engine makes during this time interval.

Exercise #3   

The Earth’s orbit about the Sun is almost a circle.  With respect to the Sun, what are the Earth’s:

a)  angular speed?

b)  linear speed? 

c)  acceleration?

Exercise #4   

A uniform solid cylinder of mass 1.25 kg and radius 0.25 m rotates about its central axis with angular speed ( = 235 rad/s. Calculate:

a)  the rotational inertia I of the cylinder.

b)  the rotational kinetic energy of the rotating cylinder.

Exercise #5   

A small 0.75 kg ball is attached to one end of a 1.25 m long massless rod, and the other end of the rod is hung from pivot.  When the resulting pendulum if 30( from the vertical, what is the magnitude of the torque ( about the pivot?

Exercise #6   

When a torque ( = 32 N.m is applied to a certain wheel, the wheel acquires an angular acceleration of ( = 25 rad/s2. What is the rotational inertia I of the wheel?

Exercise #7     

Calculate the a)  torque,  b) energy, and c) average power that would be required to accelerate the Earth from rest to its present angular speed about its axis, over a time interval of 1 day.
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Worksheet for Chap.11

Rolling, Torque, and Angular Momentum

Exercise #1   

A wheel of radius 0.25 m, which is moving initially at 43 m/s, rolls to a stop in 225 m.  Calculate:

a)  its linear acceleration.

b)  its angular acceleration.. 

c)  the torque exerted by friction on the wheel about its central axis.  The wheel’s rotational inertia is 0.155 kg.m2 about its central axis.

Exercise #2   

Force F = -8i +6j N acts on a particle with position vector r = 3i + 4j m.  Calculate:

a)   the torque on the particle about the origin.

b)  the angle between the directions of r and F.

Exercise #3   

A person of mass 84 kg is located on the equator of the spinning Earth, which has radius 6.4 x 106 m. Find the magnitude of the angular momentum. 

Exercise #4   

The angular momentum of a flywheel having a rotational inertia of 0.14 kg.m2 about its axis decreases from 3.00 to 0.800 kg.m2 in 1.50 s.  Calculate: 

a)  the average torque acting on the flywheel about its central axis during this time interval.

b)  the angle through which the flywheel will have rotated during this interval.

c)  the amount of work done on the flywheel.

d)  the average power of the flywheel. 

Exercise #5   

A phonograph record of mass 0.10 kg and radius 0.10 m rotates about a vertical axis through its center with angular speed ( = 4.7 rad/s. The rotational inertia of the record about its axis of rotation is 5.0 x 10-4 kg.m2.  A wad of putty of mass 0.020 kg drops vertically onto the record from above and sticks to the edge of the record.  What is  the angular speed of the record immediately after the putty sticks to it? 
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Worksheet for Chap.12

Equilibrium & Elasticity

Exercise #1   

A scaffold of mass 60 kg and length 5.0 m is supported in a horizontal position by one vertical cable at each end. A window washer of mass 80 kg stands at a point 1.5 m from one end.  Calculate: 

a)  the tension in the cable closest to the window washer

b)  the tension in the cable farthest away from the window washer. 

Exercise #2   

A meter stick balances horizontally on a knife-edge at the 50.0 cm mark. With two nickels stacked over the 12.0 cm mark, the stick is found to balance at the 45.5 cm mark. A nickel has mass 5.0 g.  Calculate the mass of the meter stick.

Exercise #3   

In Fig. 13-39, a thin horizontal bar AB of negligible weight and length L is pinned to a vertical wall at A and supported at B by a thin wire BC that makes an angle ( with the horizontal. A weight W can be moved anywhere along the bar; its position is defined by the distance x from the wall to its center of mass. As a function of x, find:

a)  the tension in the wire.

b)  the horizontal component of the force exerted on the bar by the pin at A.

c)  the vertical component of the force exerted on the bar by the pin at A.

Exercise #4   

After a fall, a 95 kg rock climber finds himself dangling from the end of a rope that had been 15 m long and 9.6 mm in diameter but which has stretched by 2.6 cm. For the rope, calculate:

a)  the strain.

b)  the stress.

c)  the Young’s modulus.
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Worksheet for Chap.15

Oscillations

Exercise #1   

An oscillator consists of a block of mass 0.500 kg connected to a spring. When set into oscillation with amplitude 0.35 m, it is observed to repeat its motion every 0.500 s.  Calculate: 

a)  the period T

b)  the frequency f 

c)  angular frequency (
d)  the spring constant k 

e)  the maximum speed vmax  

f)  the maximum force Fmax exerted on the block

Exercise #2   

A simple harmonic oscillator consists of a block of mass 2.00 kg attached to a spring of spring constant 100 N/m.  When t = 1.00 s, the position and velocity of the block are x = 0.129 m and v = 3.415 m/s.      a)  What is the amplitude of the oscillations?

b)  What was the position of the mass at t = 0 s?

c)  What was the velocity of the mass at t = 0 s?

Exercise #3   

An oscillating block-spring system has mechanical energy 1.00 J, an amplitude 0.100 m, and a maximum speed 1.20 m/s.  Calculate:

a)  the spring constant k.

b)  the mass of the block.

c)  the frequency of oscillation.

Exercise #4   

A simple pendulum has length L = 1.50 m and makes 72.0 oscillations in 180 s.  Calculate:

a)  the period T of oscillation.

b)  the acceleration of gravity g at its location.

Exercise #5   

A damped harmonic oscillator consists of a block (m = 2.00 kg), a spring (k = 10.0 N/m), and damping force F = -bv.  Initially, it oscillates with amplitude 0.25 m, but, because of the damping, the amplitude falls to three-fourths of this initial value at the completion of four oscillations.  Calculate: 

a)  the value of the constant b.

b)  the amount of energy that has been lost during these four oscillations.
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Worksheet for Chap.16

Waves I

Exercise #1   

A sinusoidal wave travels along a string.  The time for a particular point to move from maximum displacement to zero is 0.170 s. 

a)  What is the period T?

b)  What is the frequency f?. 

c)  If the wavelength is ( = 1.40 m, what is the wave speed?

Exercise #2   

The equation of a transverse wave on a string is:


y = 2.00 ( 10-3 sin [20x - 600t] 

where x and y are in meters and t in seconds. The tension in the string is 15 N.   Calculate 

a)  the wave speed v.

b)  the linear density of the string in both kg/m and g/m.

Exercise #3   

A stretched string has mass per unit length of 0.50 kg/m and tension 10 N.  A sinusoidal wave on this string has an amplitude of 0.12 mm and frequency of 100 Hz and is traveling toward decreasing x.  Write an equation for this wave. 

Exercise #4   

A string along which waves can is 2.70 m long and has a mass of 0.260 kg.  The tension in the string is 36 N. Calculate the frequency of traveling waves of amplitude 7.70 mm in order that the average power be 85 W. 

Exercise #5   

A 1.50 m wire has mass of 8.7 ( 10-3 kg and is held under tension 120 N. The wire is held rigidly on both ends and set into vibration.   Calculate 

a)  the wave speed v on the string.

b)  the wavelengths of the waves that produce one- and two-loop standing waves on the string.

c)  the frequencies of the waves that produce one- and two-loop standing waves on the string.
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Worksheet for Chap.17

Waves II

Exercise #1   

The average density of Earth’s crust 10 km beneath the continents is 2200 kg/m3.  The speed of longitudinal seismic waves at that depth, found by timing their arrival from distant earthquakes, is 5.4 km/s.  Use this information to find the bulk modulus of Earth’s crust at that depth.  Compare with the bulk modulus of steel, 16 ( 1010 Pa using a ratio.

Exercise #2   

The audible frequency range for normal hearing is from 20 Hz to 20,000 Hz.  What are the wavelengths of sound waves at these frequencies? 

Exercise #3   

Two loudspeakers are located 11 ft apart on the stage of an auditorium. A listener is seated 60 ft from one and 64 ft from the other. A signal generator drives the two speakers in phase with the same amplitude and frequency. The transmitted frequency is is swept through the audible range (20-20,000 Hz). Calculate the: 

a)  3 lowest frequencies at which the listener will hear a minimum signal due to destructive interference.

b)  3 lowest frequencies at which the listener will hear a maximum signal.

Exercise #4   

A 1.0 W point source emits sound waves isotropically. Assuming that the energy of the waves is conserved, what is the intensity:

a)  1.0 m from the source?

b)  2.5 m from the source?

Exercise #5   

A sound wave of frequency 300 Hz has intensity 1.0 ( 10-6 W/m2. Calculate the amplitude of the air oscillations caused by this wave.

Exercise #6   

A tuning fork of unknown frequency makes three beats per second with a standard fork of frequency 384 Hz.  The beat frequency decreases when a small piece of wax is put on a prong of the first fork.  What is the frequency of this fork? 

Exercise #7   

In 1845, Buys Ballot first tested the Doppler effect for sound. He put a trumpet player on a flatcar drawn by a locomotive and another player near the tracks.  Each player blew a 440 Hz note and there were 4.0 beats/s as they approached each other.  What was the speed of the flatcar? 

