1) A student of physics watching the Star Wars films knows that according to the laws of physics,


a) the Rebel heroes can see the flash of an explosion in space.


b) the Rebel heroes can hear the sound of an explosion in space.


c) the Rebel heroes can hear each other over their radios in space.


d) a) and c)


e) a) and b)


Ans: d











2) In everyday language, speed and velocity are synonyms, but in physics,


a) velocity has only magnitude.


b) speed has only direction.


c) velocity has magnitude and direction.


d) speed has magnitude and direction.


e) velocity has only direction.


Ans: c











3) In everyday language, power and force are similar, but in physics,


a) force has only magnitude.


b) power has only direction.


c) force has magnitude and direction.


d) power has magnitude and not direction.


e) c) and d)


Ans: e








4) Mathematical equations in physics use algebraic symbols that represent physical quantities. Therefore,


a) the symbols represent numbers only.


b) the symbols represent numbers and units.


c) the symbols consist of units only.


d) the symbols are only abstract.


e) the symbols are only imaginary.


Ans: b











5) A triangle is composed of three sides whose values are 3.0 meters, 4.0 meters, and 6.0 meters. One of the angles of the triangle is, in degrees,


a) 117.3


b)  90.0


c)  87.3


d)  52.0


e)  30.0


Ans: a











6) A triangle is composed of three sides whose values are 3.0 meters, 4.0 meters, and 6.0 meters. Two of the angles of the triangle are, in degrees,


a)   26.4 and   90.0


b)   36.3 and   90.0


c)   90.0 and 117.3


d)   26.4 and   36.3


e)   30.0 and   45.0


Ans: d











7) A triangle is composed of three sides whose values are 3.0 meters, 4.0 meters, and 6.0 meters. The area of the triangle is, in 


a) 12.0


b)   9.0


c)   8.5


d)   6.0


e)   5.3


Ans: e











8) A right triangle is composed of three sides whose values are 3.0 meters, 4.0 meters, and 5.0 meters. The angles of the right triangle are, in degrees,


a)  36.9 and 53.1


b)  30.0 and 60.0


c)  45.0 and 53.1


d) 30.0 and 45.0


e) 30.0 and 36.9


Ans: a

















9) A right triangle is composed of three sides whose values are 3.0 meters, 4.0 meters, and 5.0 meters. The area of the right triangle is, in 


a) 12.0


b) 10.0


c)   7.5


d)   6.0


e)   4.1


Ans: d











10) The area of a circle with a 5.0 m radius is, in 


a) 91.5


b) 78.5


c) 56.9


d) 42.1


e) 40.5


Ans: b











11) The volume of a sphere with a radius of 5.0 m is, in 


a) 125.0


b) 375.0


c) 402.0


d) 486.2


e) 523.6


Ans: e











12) The volume of a sphere is 8.0 . The radius of the sphere is, in meters


a) 1.24 


b) 2.00


c) 2.65


d) 3.00


e) 3.14


Ans: a


























13) The radius of a sphere is 2.0 m. The surface area of the sphere is, in 


(a) 36.7


b) 50.3


c) 72.5


d) 75.0


e) 81.0


Ans: b











14) The radius of a circle is increased by 5%. The percentage increase of the circumference is,


a)   5%


b) 10%


c) 12%


d) 16%


e) 18%


Ans: a











15) The side of a cube is increased by 5%. The percentage increase of the surface area of the cube is,


a)   5%


b) 10%


c) 12%


d) 16%


e) 18%


Ans: b











16) The side of a cube is decreased by 6%. The percentage decrease of the volume of the cube is,


a)   5%


b) 10%


c) 12%


d) 16%


e) 18%


Ans: e




















17) The radius of a circle is decreased by 8%. The percentage decrease of the area of the circle is,


a)   5%


b) 10%


c) 12%


d) 16%


e) 18%


Ans: d











18) The radius of a sphere is increased by 6%; the percentage increase of the surface area of the sphere is,


a)   5%


b) 10%


c) 12%


d) 16%


e) 18%


Ans: c











19) The surface area of a sphere is increased by 8%. The percentage increase of the volume of the sphere is,


a)   5%


b) 10%


c) 12%


d) 16%


e) 18%


Ans: c











20) The drag force of an object moving in air is given by the formula, , where F is the Force in Newtons and V is the velocity in meters/sec.  If the velocity is doubled, then the force is increased by a factor of,


a) 1


b) 2


c) 3


d) 4


e) 5


Ans: d














21) 1.0 kilometer equals X nanometers.


a) X = 1.0 x 10


b) X = 1.0 x 10


c) X = 1.0 x 10


d) X = 1.0 x 10


e) X = 1.0 x 10


Ans: a








22) 1.0 centimeter equals X micrometers


a) X = 1.0 x 10


b) X = 1.0 x 10


c) X = 1.0 x 10


d) X = 1.0 x 10


e) X = 1.0 x 10


Ans: c











23) 1.0 micrometer equals X millimeters


a) X = 1.0 x 10


b) X = 1.0 x 10


c) X = 1.0 x 10


d) X = 1.0 x 10


e) X = 1.0 x 10


Ans: b











24) The number of significant figures in 3.24 cm is,


a) 2


b) 3


c) 4


d) 5


Ans: b











25) The precision in km and number of significant figures in 1.003 km is


a) Precision = .0001, significant figure = 4


b) Precision = .001, significant figure = 4


c) Precision = .0001, significant figure = 3


d) Precision = .001, significant figure = 3


e) Precision = .0001, significant figure = 2


Ans: b











26) The precision in mm and number of significant figures in 0.0045 mm is,


a) Precision = .0001, significant figures = 4


b) Precision = .001, significant figures = 4


c) Precision = .0001, significant figures = 3


d) Precision = .001, significant figures = 3


e) Precision = .0001, significant figures = 2


Ans: e











27) The length 4.221 cm is added to 0.01 cm. The appropriately rounded sum is, in cm,


a) 4.22


b) 4.2301


c) 4.23


d) 4.2


e) 4.21


Ans: c











28) The length 3.76 mm is multiplied by 0.05 mm. The appropriately rounded product is, in 


a) 0.18


b) 0.2


c) 0.19


d) 0.1881


e) 0.29


Ans: b











29) The length 3.76 mm is multiplied by 0.0232 mm. The appropriately rounded product is, in 


a) 0.082


b) 0.09


c) 0.087


d) 0.0872


e) 0.08723


Ans: d














30) The length 3.76 mm is divided by 6 mm. The appropriately rounded ratio is


a) 0.627


b) 0.63


c) 0.6


d) 0.62666


e) 0.6267


Ans: c











31) The length 3.76 mm is divided by 0.0232 mm. The rounded ratio is


a) 160


b) 162


c) 162.1


d) 162.07


e) 162.069


Ans: b











32) A cube is 1.0 inch in length on the side. The volume of the cube is, in ,


a) 1.0 x 10


b) 8.4 x 10


c) 3.5 x 10


d) 1.6 x 10


e) 7.5 x 10


Ans: d











33) The number of seconds in a 30 day month is, 


a) 6.2 x 10


b) 2.6 x 10


c) 8.4 x 10


d) 1.2 x 10


e) 2.6 x 10


Ans: e


























34) In the table of Weights and Measures in a standard dictionary, the metric equivalent of a "fluid ounce" is 29.573 milliliters. The number of fluid ounces in a kg of water is, density = 1.0 gm/, 1.0 fluid oz = 29.573 milliliters


a) 48.8


b) 40.1


c) 33.8


d) 25.7


e) 19.9


Ans: c











35) The radius of the earth is 6400 km. If the atmosphere is approximately 10 km high, then the volume of air around the earth is approximately, in 


a) 5.1 x 10


b) 3.6 x 10


c) 2.4 x 10


d) 6.2 x 10


e) 7.7 x 10


Ans: a











36) How much does a million dollars worth of gold weigh, in pounds? Gold = $320/troy oz. 1.0 troy oz = 31.1 grams. 1.0 kilogram weighs 2.2 lbs


a) 420


b) 210


c) 110


d)   90


e)   75


Ans: b











37) What is the volume of a million dollars of gold, in ? Gold = $320/troy oz, 1 troy oz = 31.1 grams, Gold density = 19.3 gm/


a) 2,120


b) 2,900


c) 3,350


d) 5,040


e) 7,500


Ans: d











38) A sphere is 3.0 meters in diameter. The volume of the sphere is, in 


a)   7.5


b)   8.2


c)   9.0


d) 10.1


e) 14.1


Ans: e











39) A sphere is 6.0 meters in diameter. The surface area of the sphere is, in 


a)   75.2


b)   87.3


c) 113.1


d) 167.2


e) 204.1


Ans: c











40) A right triangle has a perimeter of 10.0 meters and an angle of 30 degrees. The hypotenuse is, in meters


a) 3.85


b) 4.23


c) 5.22


d) 6.76


e) 8.00


Ans: b











41) A triangle has a perimeter of 20.0 centimeters and angles of 30 degrees and 20 degrees. The longest side of the triangle is, in cm,


a) 6.96


b) 7.62


c) 8.02


d) 9.53


e) 12.4


Ans: d























42) A rectangle has a perimeter of 28.0 cm and a diagonal of 10.0 cm. One side is, in cm


a) 5.5


b) 6.0


c) 7.7


d) 8.2


e) 9.1


Ans: b











43) A right triangle has a perimeter of 14.0 cm and a hypotenuse of 10.0 cm. One side is, in cm


a) 5.4


b) 6.2


c) 7.0


d) 8.0


e) 9.2


Ans: d











44) What is the length, in km, of the thread in a sheet that is 8.0 feet by 5.0 feet and woven with a density of 220 threads per inch?


a)   5.2


b) 10.4


c) 32.2


d) 60.2


e) 75.0


Ans: c











45) The drag force of an object moving in air is given by , where F is force in Newtons and V is velocity in meters/second.  The dimensions of the constant b are,


a) kg / meter


b) kg / sec 


c) meter / kg sec


d) kg meter / sec


e) kg sec / meter


Ans: a




















46) To be dimensionally consistent, distance [L], velocity [L/T], and time [T] must be related as follows:


a) Distance ~ time / velocity


b) Distance ~ velocity / time


c) Distance ~ time / velocity


d) Distance ~ velocity x time 


e) Distance ~ velocity x time


Ans: e











47) To be dimensionally consistent, distance [L], velocity [L/T], and acceleration [L/T] must be related as follows:


a) Distance ~ velocity/ acceleration


b) Distance ~ velocity / acceleration


c) Distance ~ velocity x acceleration


d) Distance ~ velocity x acceleration


e) Distance ~ velocity / acceleration


Ans: a











48) To be dimensionally consistent, velocity [L/T], frequency [1/T], and wavelength [L] must be related as follows:


Ans: Velocity ~ frequency x wavelength











49) To be dimensionally consistent, velocity [L/T], pressure [M/LT], and density [M/L]must be related as follows:


Ans: Velocity squared ~ pressure/density











50) To be dimensionally consistent, velocity [L/T], force [ML/T], mass [M], and length [L] must be related as follows:


Ans: Velocity squared ~ force length/mass











51) To be dimensionally consistent, pressure [M/LT], density [M/L], and velocity [L/T] must be related as follows:


Ans: Pressure ~ density x velocity











52) To be dimensionally consistent, force [ML/T], pressure [M/LT], and length [L] must be related as follows:


Ans: Force ~ pressure x length











53) To be dimensionally consistent, distance [L], acceleration [L/T], and time [T] must be related as follows:


Ans: Distance ~ acceleration x time











54) To be dimensionally consistent, velocity [L/T], acceleration [L/T] and time [T] must be related as follows:


Ans: Velocity ~ acceleration x time











55) A right triangle has a perimeter of P and a hypotenuse of H. What is the area of the triangle? What is the final goal of the problem?


Ans: To find the area of a right triangle.











56). A right triangle has a perimeter of P and a hypotenuse of H. What is the area of the triangle? What principles are needed for the above problem?


Ans: The area equals one half the altitude times the base.











57). A right triangle has a perimeter of P and a hypotenuse of H. What is the area of the triangle? What are the equations express the principles of the problem?


Ans: Area = , , 











58) A right triangle has a perimeter of P and a hypotenuse of H. What is the area of the triangle? Divide a complex problem into parts. Perform algebraic manipulations to obtain the answer in one equation.


Ans: Area = ,


 , 











59) A right triangle has a perimeter of P and a hypotenuse of H. What is the area of the triangle?  Take a 3.0 cm, 4.0 cm, 5.0 cm right as an example. Substitute known numerical quantities into final equation with units. Check answer for reasonableness.


Ans: P = 12.0 cm, H = 5.0 cm. Area = 6.0 cm











60) Estimate how many textbooks of 1000 pages stacked on top of each other to make a stack of books 10 feet high.


a) 60


b) 50


c) 40


d) 30


e) 20


Ans: a











61) Estimate the number of grains of rice that will fill a pint jar.


a) 1,000,000


b)   500,000


c)     60,000


d)      3,000


e)      1,000


Ans: c











62) Estimate the number of dollar bills put end to end it would take to circle the earth.


a) 9.5 x 10


b) 2.6 x 10


c) 3.7 x 10


d) 1.2 x 10


e) 8.5 x 10


Ans: b








63) Estimate the number of gallons of gasoline consumed in one year by all the cars in the US.


a) 6 x 10


b) 6 x 10


c) 6 x 10


d) 6 x 10


e) 6 x 10


Ans: d











64) In a photographic film the grain size or "pixel" is a square that is 10 microns on a side.  Estimate the number of pixels in a 35 mm film that is 35 mm by 20 mm.


a) 7 x 10


b) 6 x 10


c) 4 x 10


d) 2 x 10


e) 1 x 10


Ans: a











65) A CD can contain 700 megabytes of information. Estimate the area, in , occupied by one byte of information on a CD.


a) 1.4 x 10


b) 5.4 x 10


c) 1.4 x 10


d) 5.4 x 10


e) 1.4 x 10


Ans: e











66) Estimate the number of characters in the physics text.


a) 8.2 x 10


b) 2.4 x 10


c) 8.2 x 10


d) 2.4 x 10


e) 8.2 x 10


Ans: b











67) Estimate the number of hairs on your head.


a)     23,00


b)   76,000


c) 100,000


d) 500,000


e) 750,000


Ans: a











68) Find the equation x = at + b that fits the following data:


t(sec)�
0�
2�
4�
6�
8�
10�
�
x(m)�
20�
90�
160�
230�
300�
370�
�
Ans: x = 35 t + 20











69) Find the equation  that fits the following data:


t(sec)�
0�
1�
2�
3�
4�
5�
�
x(m)�
-16�
-12�
0�
20�
48�
84�
�
Ans: 











70) Find the equation  that fits the following data:


t(sec)�
1�
3�
5�
7�
9�
11�
�
x(m)�
2�
18�
50�
98�
162�
242�
�
Ans: 











71) Find the equation  that fits the following data:


h(m)�
2�
4�
6�
8�
10�
12�
�
v(m/s)�
2.83�
4.00�
4.90�
5.66�
6.32�
6.93�
�
Ans: 











72) Find the equation  that fits the following data:


t(sec)�
0�
2�
4�
6�
8�
10�
�
x(m)�
80�
40�
0�
-40�
-80�
-120�
�
Ans: 











73) Find the equation  that fits the following data:


t(sec)�
0�
1�
2�
3�
4�
5�
�
x(m)�
60�
58�
52�
42�
28�
10�
�
Ans: 














74) Find the equation  that fits the following data: Plot 


t(sec)�
1�
3�
5�
7�
9�
11�
�
x(m)�
3�
21�
55�
105�
171�
253�
�
Ans: 











75) Find the equation  that fits the following data:


h(m)�
2�
4�
6�
8�
10�
12�
�
v(m/s)�
0�
2.00�
2.83�
3.46�
4.00�
4.47�
�
Ans: 











1) Three objects experience interactions. Object A has mass, object B has electrical charge, and object C has both mass and electrical charge. Which of the following statements are true?


a) Object A and object B experience an electrical interaction.


b) Object A and object C experience a gravitational interaction.


c) Object C experiences an electrical interaction with itself.


d) Object B and object C experience an electrical interaction.


e) Object A and object B experience a gravitational interaction.


Ans: b and d











2) Three objects experience interactions. Object A has mass, object B has electrical charge, and object C has both mass and electrical charge. Object A and object B have a rope connected between them. Which of the following statements are true? 


a) The electrical force on A due to B has the same magnitude as the gravitational force on B due to A.


b) The gravitational force on C due to A has the same magnitude as the gravitational force on A due to C.


c) The rope force on A due to B has the same magnitude as the electrical force on B due to A


d) The electrical force on C due to B has the same magnitude as the electrical force on C due to A.


e) The rope force on B due to A has the same magnitude as the gravitational force on A due to C


Ans: b








3) Three objects experience interactions. Object A has mass, object B has electrical charge, and object C has both mass and electrical charge. Object A and object B have a rope connected between them. Which of the following statements are true? 


a) The electrical force on C due to B is equal and opposite to the electrical force on C due to A.


b) The electrical force on A due to B is equal and opposite to the gravitational force on B due to A.


c) The rope force on A due to B is equal and opposite to the electrical force on B due to A


d) The gravitational force on C due to A is equal and opposite to the gravitational force on A due to C.


e) The rope force on B due to A is equal and opposite to the gravitational force on A due to C


Ans: d











4) A large massive rock is in contact with the ground surface that is a flat surface on the earth. Draw a force diagram for the rock and the earth. Which of the following statements is true?


a) The gravitational force on the rock due to the earth and the gravitational force on the earth due to the rock are action-reaction pairs.


b) The gravitational force on the rock due to the earth and the contact force on the earth due to the rock are action-reaction pairs.


c) The contact force on the earth due to the rock and the gravitational force on the earth due to the rock are action-reaction pairs.


d) The gravitational force on the earth due to the rock and the contact force on the earth due to the rock are action-reaction pairs.


e) The contact force on the earth due to the rock and the contact force on the rock due to the earth are action-reaction pairs.


Ans: a and e











5) A certain spring produces a force F, in N, when it is stretched. The following values of the force F where measured when the spring has a length L, in cm. The force constant of the spring is, in N/ cm


Force(N)�
0�
24�
48�
72�
96�
120�
�
L(cm)�
4�
6�
8�
10�
12�
14�
�
a)   4.0


b)   6.0


c)   7.2


d)   8.0


e) 12.0


Ans: e











6) A certain spring produces a force F, in N, when it is stretched. The following values of the force F where measured when the spring has a length L, in cm. The force constant of the spring is, in N/ cm


Force(N)�
0�
12�
24�
36�
48�
60�
�
L(cm)�
0�
1�
2�
3�
4�
5�
�
a) 12


b) 14


c) 18


d) 24


e) 32


Ans: a











7) A certain spring has a length of 3.5 cm when a force of 5.2 N is applied. If the force is increased to 7.8 N, then the length is, in cm


a) 4.49


b) 5.00


c) 5.25


d) 6.02


e) 6.55


Ans: c











8) A person weighs 175 pounds. The person’s weight in Newtons is, (1lb = 4.45 N)


a) 445


b) 500


c) 584


d) 650


e) 779


Ans: e











9) A force of 240 N is applied at a point in a direction that is 30 degrees above the X axis. The X component and the Y component of the force vector are, in N


a) Fx = +120, Fy = 208.


b) Fx = +208, Fy = +120


c) Fx = +120, Fy = +170


d) Fx = +170, Fy = +120


e) Fx = +170, Fy =  170


Ans: b











10) A force of 300 N is applied at a point in a direction that is 40 degrees to the right of the Y axis. The X component and the Y component of the force vector are, in N


a) Fx = +230, Fy = +208.


b) Fx = +208, Fy = 193


c) Fx = 230, Fy = +193


d) Fx = +193, Fy = +230


e) Fx = +212, Fy = 212


Ans: d











11) A force of 400 N is applied at a point in a direction that is 20 degrees below the X axis. The X component and the Y component of the force vector are, in N 


a) Fx = +376, Fy = +137.


b) Fx = 137, Fy = +376.


c) Fx = +376, Fy = 137.


d Fx = 376, Fz = 137


e) Fx = +376, Fy = +137


Ans: c











12) A force of 100 N is applied at a point in a direction that is 60 degrees to the left of the Y axis. The X component and the Y component of the force vector are, in N


a) Fx = 50, Fy = +87


b) Fx = +87, Fy = +87


c) Fx = 50, Fy = 50


d) Fx = +50, Fy = +87


e) Fx = 87, Fy = +50


Ans: e











13) A mass of 400 grams is accelerated at 30 cm/s. The force, in N, to accelerate this mass is,


a)   0.075


b)   0.12


c)  12.0


d) 120.0


e) 12,000


Ans: b











14) A mass of 400 grams is accelerated at 30 m/s. The force, in N, to accelerate this mass is,


a) 0.075


b) 0.12


c) 12.0


d) 120.0


e) 12,000


Ans c

















15) The force that holds charged atoms together is,


a) Gravitational force


b) Electromagnetic force


c) Weak interaction


d) Strong nuclear forces


e) Quark-quark force


Ans: b











16) The force that holds the nucleus together is,


a) Gravitational force


b) Electromagnetic force


c) Weak interaction


d) Strong nuclear force


e) Quark-quark force


Ans: d











17) The force that causes an object to fall to earth is,


a) Gravitational force


b) Electromagnetic force


c) Weak interaction


d) Strong nuclear force


e) Quark-quark force


Ans: a











18) The moon with a mass of 7.35 x 10 kg is orbiting about the earth with a mass of 5.98 x 10 kg at a radius of 3.85 x 10 meters. The earth is orbiting about the sun with a mass of 1.99 x 10 kg at a radius of 1.5 x 10 meters. The force of gravity on the moon when it is between the earth and the sun is, (G = 6.67 x 10 N m/kg)


a) 4.36 x 10 N toward the sun.


b) 4.36 x 10 N toward the earth.


c) 2.38 x 10 N toward the sun.


d) 2.38 x 10 N toward the earth.


e) 1.98 x 10 N toward the earth.


Ans: c











19) A electron, q = 1.6 x 10 coulombs, is orbiting about a nucleus, q = +1.6 x 10 coulombs, at a radius of 5.29 x 10 meters. The electrical force on the electron due to the nucleus is, (k = 8.99 x 10 N m/q


a) 8.22 x 10 N toward the nucleus.


b) 8.22 x 10 N away from the nucleus


c) 7.28 x 10 N toward the nucleus.


d) 7.28 x 10 N away from the nucleus.


e) 5.84 x 10 N toward the nucleus.


Ans: a














20) The object in the above diagram has three forces applied to it.  is 20 N up,  is 30 N down, and  is 25 N at an angle of  above the horizontal. The net force on the object is, (horizontal to right = + X axis, vertical up= + Y axis)


a) net  = + 17.7 N,   net  =  30.0 N


b) net  =  7.7 N,    net  = + 17.7 N


c) net  = + 7.7 N,      net  = + 20.0 N


d) net  = + 17.7 N,    net  = + 7.7 N


e) net  = + 20.0 N,    net  =  30.0 N


Ans: d














21) The object in the above diagram has four forces applied to it.  is 40 N up,  is 50 N down,  is 40 N to the right at an angle of  above the horizontal, and is 30 N to the left. The net force on the object is, (horizontal to right = + X axis, vertical up= + Y axis)


a) net  = + 28.3 N,   net  =  50.0 N


b) net  =  1.7 N,    net  = + 18.3 N


c) net  = + 8.3 N,      net  = + 40.0 N


d) net  = + 18.3 N,    net  = + 28.3 N


e) net  = 18.3 N,    net  =  40.0 N


Ans: b








22) An airplane is flying in horizontal flight at a constant velocity. The weight of the airplane is 40,000 N. The wings produce a lift force that is perpendicular to the wings and a drag force that is parallel to the wing. The engine produces a forward thrust force of 2,000 N. Which of the following statements is true?


a) The net force on the airplane is zero.


b) The net force on the airplane is forward.


c) The net force on the airplane is upward.


d) The net force on the airplane is downward.


e) The net force on the airplane is backward.


Ans: a








23) An airplane is flying in horizontal flight at a constant velocity. The weight of the airplane is 40,000 N. The wings produce a lift force that is perpendicular to the wings and a drag force that is parallel to the wing. The engine produces a forward thrust force of 2,000 N. Which of the following statements is true?


a) The lift force on the airplane is zero.


b) The drag force on the airplane is zero.


c) The lift force on the airplane is 42,000 N upward.


d) The drag force on the airplane is 38,000 N downward.


e) The drag force on the airplane is 2,000 N backward.


Ans: e











24) An airplane is climbing at an angle of 5 degrees above the horizontal at a constant velocity. The weight of the airplane is 40,000 N. The wings produce a lift force that is perpendicular to the wings and a drag force that is parallel to the wings. The drag force is 1,600 N. The forward thrust force the engine produces is,


a)   3,200 N


b)   5,100 N


c)   8,300 N


d) 10,500 N


e) 12,000 N


Ans: b
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             Figure 4                                    Figure 5


25) An airplane is traveling in level flight at a constant velocity. L is the lift, W is the weight, T is the thrust, and D is the drag. Which of the above diagrams is the correct free body force diagram for the airplane?


Ans: Figure 2











26) A 120 N traffic light is supported by two cables. One cable makes and angle of 35 degrees with the vertical and the other cable makes an angle of 50 degrees with the vertical. The tensions in the cables are,


a)   84.9 N and 84.9 N


b)   92.3 N and 69.1 N


c)   98.7 N and 60.2 N


d) 102.1 N and 57.3 N


e) 110.1 N and 55.3 N


Ans: b











27) A 100 N box is at rest on an incline of 25 degrees. The surface of the incline is frictionless and a rope is attached to the box and exerts a force on the box that is parallel to the incline. The tension in the rope is,


a) 102.1 N


b)   90.6 N


c)   69.1 N


d)   42.3 N


e)   21.5 N


Ans: d











28) An airplane is flying in horizontal flight at a constant acceleration of 2.0 m/s. The weight of the airplane is 40,000 N. The wings produce a lift force that is perpendicular to the wings and a drag force which is parallel to the wing is 2,000 N. The forward thrust force the engine produces is, 


a)   2,800 N


b)   4,000 N


c)   7,500 N


d)   8,000 N


e) 10,200 N


Ans: e











29) An airplane is climbing at an angle of 5 degrees above the horizontal at a constant acceleration of 2.0 m/s. The weight of the airplane is 40,000 N. The wings produce a lift force that is perpendicular to the wings and a drag force that is parallel to the wings. The drag force is 1,600 N. The forward thrust force the engine produces is,


a)   3,200 N


b)   5,100 N


c)   8,300 N


d) 13,200 N


e) 15,000 N


Ans: d





























30) A tractor of mass M = 2,000 kg is pulling a trailer of mass M = 5,000 kg. If the tractor-trailer is accelerated at 2.0 m/s, then the tension in the trailer hitch that connects the trailer to the tractor is,


a)   6,000 N


b)   8,000 N


c)   9,000 N


d) 10,000 N


e) 11,000 N


Ans: d














31) A tractor of mass M = 2,000 kg is pulling a trailer of mass M = 5,000 kg. If the tractor-trailer is accelerated at 2.0 m/s, then the force the tractor applies to the road is,


a) 14,000 N


b) 12,000 N


c) 10,000 N


d)   8,000 N


e)   6,000 N


Ans: a














32) In the figure above, a airport luggage carrying train with a tractor T is pulling three luggage carts, , , and .with an acceleration of 1.4 m/s. If T = 300 kg,  = 200 kg,  =100 kg, and  =100 kg, then the force in the connection between the tractor T and cart  is,


a) 980 N


b) 560 N


c) 280 N


d) 140 N


e) 0 N


Ans: b








33) In the figure above, a airport luggage carrying train with a tractor T is pulling three luggage carts, , , and .with constant velocity of 4.5 m/s. If T = 300 kg,  = 200 kg,  =100 kg, and  =100 kg, then the force in the connection between the tractor T and cart  is, in N


a) 980 N


b) 560 N


c) 280 N


d) 140 N


e) 0 N


Ans: e











34) In the figure above, a airport luggage carrying train with a tractor T is pulling three luggage carts, , , and .with an acceleration of 1.2 m/s. If T = 300 kg,  = 200 kg,  =100 kg, and  =100 kg, then the force in the connection between cart and cart  is,


a) 840 N


b) 480 N


c) 240 N


d) 120 N


e)     0 N


Ans: c














35) In the figure above, a airport luggage carrying train with a tractor T is pulling three luggage carts, , , and .with an acceleration of 1.0 m/s. If T = 300 kg,  = 200 kg,  =100 kg, and  =100 kg, then the force in the connection between cart , and cart  is,


a) 700 N


b) 400 N


c) 200 N


d) 100 N


e)     0 N


Ans: d





36) A mass sits at rest on top of a table. Which two forces that are not action-reaction pair forces are equal and opposite?


	A) The force of gravity on the mass due to the earth.


	B) The contact force on the mass due to the table.


	C) The force of gravity on the earth due to the mass.


	D) The contact force on the table due to the mass.


a) A and C


b) B and D


c) A and D


d) A and B


e) B and C


Ans: d











37) A mass sits at rest on top of a table. Which two forces are action-reaction pair forces and thus are equal and opposite?


	A) The force of gravity on the mass due to the earth.


	B) The contact force on the mass due to the table.


	C) The force of gravity on the earth due to the mass.


	D) The contact force on the table due to the mass.


a) A and C


b) B and D


c) A and D


d) B and C


e) a) and b)


Ans: e











38) Vector A is 150 meters long and makes an angle of 30 degrees NORTH of EAST. Vector B is 200 meters long and makes an angle of 45 degrees SOUTH of WEST. The X and Y components of the vector V = A+B are, 


a)  =  11.5 m,       =  66.4 m


b)  = + 129.9 m,      =  141.4 m


c)  = + 75 m,           = + 141.4 m


d)  = + 271.3 m,     = + 216.4 m


e)  = + 271.3 m,     =  66.4 m


Ans: a











39) Vector A is 150 meters long and makes an angle of 30 degrees NORTH of EAST. Vector B is 200 meters long and makes an angle of 45 degrees SOUTH of WEST. The magnitude and direction of the vector V = A+B are, 


a) 55.3 meters long and makes an angle of 5.5 degrees NORTH of WEST


b) 55.3 meters long and makes an angle of 5.5 degrees NORTH of WEST


c) 67.4 meters long and makes an angle of 9.8 degrees SOUTH of WEST


d) 55.3 meters long and makes an angle of 5.5 degrees NORTH of WEST


e) 55.3 meters long and makes an angle of 5.5 degrees NORTH of WEST


Ans: c











40) Vector A is 25 meters long and makes an angle of 45 degrees SOUTH of EAST. Vector B is 40 meters long and makes an angle of 30 degrees WEST of SOUTH. The X and Y components of the vector S = A+B are, 


a)  = + 2.3 m,       =  2.3 m


b)  =  2.3 m,       =  52.3 m 


c)  = + 2.3 m,       =  52.3 m


d)  =  52.3 m,       = + 52.3 m


e)  =  52.3 m,       =  2.3 m


Ans: b








41) Vector A is 25 meters long and makes an angle of 45 degrees SOUTH of EAST. Vector B is 40 meters long and makes an angle of 30 degrees WEST of SOUTH. The magnitude and direction of the vector S = A+B are, 


a) 50.3 meters long and makes an angle of 37.5 degrees SOUTH of WEST 


b) 70.0 meters long and makes an angle of 45.0 degrees SOUTH of WEST


c) 37.3 meters long and makes an angle of 67.3 degrees SOUTH of WEST 


d) 52.4 meters long and makes an angle of 87.5 degrees SOUTH of WEST 


e) 40.3 meters long and makes an angle of 87.5 degrees SOUTH of WEST


Ans: d








42) Vector A is 50 meters long and makes an angle of 30 degrees NORTH of EAST. Vector B is 40 meters long and makes an angle of 20 degrees WEST of SOUTH. The X and Y components of the vector V = 2A+3B are, 


a)  = 62.8 m,       = + 45.6m 


b)  = + 37.3m,       =  62.8 m


c)  = + 62.8m,       =  45.6 m


d)  = + 45.6m,       =  62.8 m


e)  =  45.6 m,       = + 62.5m


Ans: d











43) Vector A is 50 meters long and makes an angle of 30 degrees NORTH of EAST. Vector B is 40 meters long and makes an angle of 20 degrees WEST of SOUTH. The magnitude and direction of the vector V = 2A+3B are,


a) 80.0 meters long and makes an angle of 5 degrees NORTH of WEST


b) 45.0 meters long and makes an angle of 10 degrees NORTH of WEST


c) 55.3 meters long and makes an angle of 18 degrees NORTH of WEST


d) 66.3 meters long and makes an angle of 27 degrees NORTH of WEST


e) 77.6 meters long and makes an angle of 36 degrees NORTH of WEST


Ans: e











44) Vector A is 50 meters long and makes an angle of 30 degrees NORTH of EAST. Vector B is 40 meters long and makes an angle of 20 degrees WEST of SOUTH. The X and Y components of the vector V = 4A2B are,


a)  = + 200.6 m,       = + 175.2 m


b)  =  200.6 m,        = + 175.2 m


c)  =  175.2 m,       =  200.6 m


d)  = + 175.2 m,       = 200.6 m


e)  = + 200.6 m,       =  175.2 m


Ans: a











45) Vector A is 50 meters long and makes an angle of 30 degrees NORTH of EAST. Vector B is 40 meters long and makes an angle of 20 degrees WEST of SOUTH. The magnitude and direction of the vector V = 4A2B are, 


a) 280.0 meters long and makes an angle of 45.0 degrees NORTH of WEST


b) 305.3 meters long and makes an angle of 35.5 degrees NORTH of WEST


c) 266.3 meters long and makes an angle of 48.9 degrees NORTH of EAST


d) 155.3 meters long and makes an angle of 55.5 degrees NORTH of WEST


e) 370.3 meters long and makes an angle of 57.5 degrees NORTH of WEST


Ans: c


























46) Vector A is 150 meters long and makes an angle of 30 degrees NORTH of EAST. Vector B is 200 meters long and makes an angle of 45 degrees SOUTH of WEST. The X and Y components of the vector V = AB are, 


a)  =   11.5 m,      =    66.4 m


b)  = + 129.9 m,      =  141.4 m


c)  = +   75.0 m,      = + 141.4 m


d)  = + 271.3 m,     = + 216.4 m


e)  = + 271.3 m,     =   66.4 m


Ans: d











47) Vector A is 150 meters long and makes an angle of 30 degrees NORTH of EAST. Vector B is 200 meters long and makes an angle of 45 degrees SOUTH of WEST. The magnitude and direction of the vector V = AB are, 


a) 350.0 meters long and makes an angle of 45.5 degrees NORTH of WEST


b) 210.8 meters long and makes an angle of 60.0 degrees NORTH of WEST


c) 347.1 meters long and makes an angle of 51.4 degrees NORTH of EAST


d) 255.3 meters long and makes an angle of 35.5 degrees NORTH of WEST


e) 310.2 meters long and makes an angle of 45.0 degrees NORTH of WEST


Ans: c








48) The moon with a mass of 7.35 x 10 kg is orbiting about the earth with a mass of 5.98 x 10 kg at a radius of 3.85 x 10 meters. The force of gravity on the moon due to the earth is, (G = 6.67 x 10 N m/kg)


a) 9.2 x 10 N


b) 3.2 x 10 N


c) 6.7 x 10 N


d) 2.0 x 10 N


e) 4.1 x 10 N


Ans: d








49) An object with a mass of 200 kg is 500 Km above the surface of the earth. The force of gravity on the 200 kg mass is, (G = 6.67 x 10 N m/kg, Radius of the earth is 6.38 x 10 m)


a) 2.0 x 10 N


b) 1.7 x 10 N


c) 1.4 x 10 N


d) 1.2 x 10 N


e) 1.0 x 10 N


Ans: b











50) What is the gravitational force between two 5.0 kg masses that are 10 cm apart from center to center? (G = 6.67 x 10 N m/kg)


a) 7.2 x 10 N


b) 5.8 x 10 N


c) 3.7 x 10 N


d) 2.5 x 10 N


e) 1.7 x 10 N


Ans: e











51) What is the gravitational force between two nuclei, each of mass 3.2 x 10 kg and separated by a distance of 10.6 x 10 m? (G = 6.67 x 10 N m/kg)


a) 8.3 x 10 N


b) 6.1 x 10 N


c) 5.8 x 10 N


d) 4.0 x 10 N


e) 3.1 x 10 N


Ans: b











52) The weight of a 1.0 kg on the surface of the moon is, (G = 6.67 x 10 N m/kg, R of the moon is 1.74 x 10 m, mass of the moon is 7.35 x 10 kg)


a)  9.8 N


b)  7.5 N


c)  1.6 N


d)  0.98 N


e)  0.54 N


Ans: c











53) What is the electrical force between two nuclei each of charge 1.6 x 10 coulomb separated by a distance of 10.6 x 10 m? (k= 8.98 x 10 N m/C)


a) 6.32 x 10 N


b) 5.05 x 10 N


c) 4.25 x 10 N


d) 3.66 x 10 N


e) 2.05 x 10 N


Ans: e   IGNORE











54) The gravitational field on the surface of the earth is, (G = 6.67 x 10 N m/kg, mass of the earth is 5.98 x 10 kg, radius of the earth is 6.38 x 10 meters)


a)   3.4 N/kg


b)   6.2 N/kg


c)   9.8 N/kg


d) 10.1 N/kg


e) 20.3 N/kg


Ans: c











55) The gravitational field at a satellite that is orbiting about the earth at an altitude of 5,000 km is, in (G = 6.67 x 10 N m/kg. The mass of the earth is 5.98 x 10 kg)


a) 9.55 N/kg


b) 8.43 N/kg


c) 7.02 N/kg


d) 6.33 N/kg


e) 5.28 N/kg


Ans: b











56) The gravitational field at the moon due to the earth is, (G = 6.67 x 10 N m/kg)


a) 2.7 x 10 N/kg toward the earth


b) 2.7 x 10 N/kg away from the earth


c) 7.3 x 10 N/kg away from the earth


d) 7.3 x 10 N/kg toward the earth


e) 5.0 x 10 N/kg toward the earth


Ans: a








57) The gravitational field at the moon due to the sun is, (G = 6.67 x 10 N m/kg)


a) 2.9 x 10 N/kg toward the sun


b) 3.3 x 10 N/kg toward the sun


c) 4.0 x 10 N/kg toward the sun


d) 5.9 x 10 N/kg toward the sun


e) 7.5 x 10 N/kg toward the sun


Ans: d











58) The moon with a mass of 7.35 x 10 kg is orbiting about the earth with a mass of 5.98 x 10 kg at a radius of 3.85 x 10 meters. The earth is orbiting about the sun with a mass of 1.99 x 10 kg at a radius of 1.5 x 10 meters. The gravitational field on the moon when it is between the earth and the sun is, in (G = 6.67 x 10 N m/kg)


a) 5.93 x 10 N toward the sun.


b) 5.93 x 10 N toward the earth.


c) 3.24 x 10 N toward the sun.


d) 3.24 x 10 N toward the earth.


e) 2.69 x 10 N toward the earth.


Ans: c











59) Two electrical charges are separated by 3.0 mm.  has a negative charge of 4.0 micro coulombs and  has a charge of + 6.0 micro coulombs. The electrical field E at  is, ( k = 8.99 x 10 N m/C


a) 6 x 10 N/C toward 


b) 6 x 10 N/C away from 


c) 4 x 10 N/C toward 


d) 4 x 10 N/C away from 


e) 6 x 10 N/C away from 


Ans: b   IGNORE











60) A + 4.0 micro coulomb charge is located on the X-axis 4.0 mm to the right of the origin. A + 5.0 micro coulomb charge is located on the X-axis 4.0 mm to the left of the origin. The electrical force on a + 3.0 micro coulomb charge at the origin is,


a) 2.59 x 10 N toward the right


b) 3.04 x 10 N toward the left


c) 1.68 x 10 N toward the right


d) 3.04 x 10 N toward the left


e) 1.68 x 10 N toward the right


Ans: e  IGNORE




















61) A + 4.0 micro coulomb charge is located on the X-axis 4.0 mm to the right of the origin. A  6.0 micro coulomb charge is located on the X-axis 2.0 mm to the left of the origin. The electrical force on a + 2.0 micro coulomb charge at the origin is,


a) 2.50 x 10 N toward the right


b) 1.75 x 10 N toward the left


c) 1.75 x 10 N toward the right


d) 3.14 x 10 N toward the left


e) 3.14 x 10 N toward the right


Ans: d   IGNORE











62) A + 2.0 micro coulomb charge is located 2.0 mm to the EAST of the origin. A  2.0 micro coulomb charge is located 2.0 mm to the NORTH of the origin. The electrical force on a + 4.0 micro coulomb charge at the origin is,


a) 1.95 x 10 N  60 degrees NORTH of WEST


b) 2.54 x 10 N  45 degrees NORTH of WEST


c) 2.54 x 10 N  45 degrees SOUTH of WEST


d) 1.95 x 10 N  60 degrees SOUTH of WEST


e) 2.50 x 10 N  55 degrees NORTH of WEST


Ans: b  IGNORE











63) A + 2.0 micro coulomb charge is located 2.0 mm to the WEST of the origin. A  3.0 micro coulomb charge is located 4.0 mm to the SOUTH of the origin. The electrical force on a  4.0 micro coulomb charge at the origin is, 


a) 2.16 x 10 N  45.0 degrees NORTH of WEST


b) 3.02 x 10 N  24.7 degrees SOUTH of WEST


c) 3.02 x 10 N  24.7 degrees NORTH of WEST


d) 2.16 x 10 N  33.7 degrees SOUTH of WEST


e) 2.16 x 10 N  33.7 degrees NORTH of WEST


Ans: e  IGNORE











64) A 200 Newton box is at rest on an incline of 20 degrees. The surface of the incline is frictionless and a rope is attached to the box and exerts a force on the box that is parallel to the incline. The force of the rope on the box is,


a) 205.2 N


b) 187.9 N


c)   89.3 N


d)   68.4 N


e)   45.2 N


Ans: d











65) A 120 Newton box is at rest on an incline of 35 degrees. The surface of the incline is frictionless and a rope is attached to the box and exerts a force on the box that is parallel to the incline. The normal contact force of the incline on the box is,


a) 187.9 N


b)   98.3 N


c)   75.0 N


d)   68.8 N


e)   57.1 N


Ans: b











66) A 150 Newton box is sliding down an incline at constant velocity. The surface of the incline has friction with a coefficient of kinetic friction of 0.2. The angle of the incline is, 


a) 11.3 degrees


b)   9.5 degrees


c)   8.3 degrees


d)   7.7 degrees


e)   6.2 degrees


Ans: a











67) A box is sliding down an incline at constant acceleration. The angle of the incline is 25 degrees and the coefficient of kinetic friction is 0.2. The acceleration of the box is,


a) 0.9 


b) 1.0 


c) 1.3 


d) 2.4 


e) not enough information


Ans: d








68) A box is sliding down an incline at a constant acceleration of 2.0 . The angle of the incline is 25 degrees. The coefficient of kinetic friction is, 


a) 0.20


b) 0.24


c) 0.26


d) 0.30


e) 0.45


Ans: b











69) A 100 Newton box is sliding down an incline at a constant acceleration of 1.5 . The angle of the incline is 20 degrees. The tangential force of friction is,


a) 10.2 N


b) 14.9 N


c) 26.3 N


d) 37.8 N


e) 58.0 N


Ans: d











70) A 125 Newton box is sliding down an incline at a constant acceleration of 1.5 . The angle of the incline is 10 degrees. The coefficient of kinetic friction is,


a) 0.20


b) 0.28


c) 0.37


d) 0.41


e) 0.49


Ans: a











                          


71) A rope is connected to a scale on the left and exerts a force  and a rope is connected to the same scale on the right and exerts a force . The scale shows a reading of  = 240 N. The values of  and  are,


a)  = 80 N, and  = 80 N


b)  = 120 N, and  = 120 N


c)  = 240 N, and  = 120 N


d)  = 120 N, and  = 240 N


e)  = 240 N, and  = 240 N


Ans: e














72) The masses are at rest on the inclines that are frictionless. What is the relationship between the masses and the angles?


Ans:  














73) The masses are moving with a constant velocity to the right on the inclines that have a coefficient of kinetic friction of . What is the relationship between the masses and the angles?


Ans: 














74) The masses are at rest and there is no friction. What is the relationship between the masses and the angles?


Ans: 




















75) The masses are moving at constant velocity to the left. The surface of the incline and the horizontal surface have friction with a coefficient of kinetic friction of . What is the relationship between the masses and the angle?


Ans: 





an appointment?


a) Meet me at my car.


b) Meet me at my office, room 203 in Williams Hall on campus.


c) Meet me at my office, room 203 in Williams Hall on campus at 2:30PM.


d) Meet me at my office.


e) Meet me at 2:30PM


Ans: c











2) In straight line motion, what three things are specified? 


Ans: 1)The origin, 2) The direction (left or right,  plus or minus), 3) The distance from the origin with units.











3) If an object is located 20 m to the right of the origin at 1:00PM and later the object is located 30 m to the right of the origin at 2:00PM, then the displacement from 1:00PM to 2:00PM is,


a) 50 m to the right.


b) 30 m to the right.


c) 25 m to the right.


d) 20 m to the right.


e) 10 m to the right.


Ans: e











4) If an object is located 20 m to the left of the origin at 1:00PM and later the object is located 30 m to the right of the origin at 2:00PM, then the displacement from 1:00PM to 2:00PM is,


a) 50 m to the right.


b) 30 m to the right.


c) 25 m to the right.


d) 20 m to the left.


e) 10 m to the left.


Ans: a











5) If an object is located 20 m to the right of the origin at 1:00PM and later the object is located 30 m to the left of the origin at 2:00PM, then the displacement from 1:00PM to 2:00PM is,


a) 50 m to the right.


b) 50 m to the left.


c) 30 m to the right.


d) 30 m to the left.


e) 10 m to the left.


Ans: b











6) A walker walks 30 m from the origin toward the EAST to point A. She then walks from point A 20 m more toward the EAST to point B. The walker’s total displacement form the origin is,


a) 50 m toward the EAST


b) 30 m toward the WEST


c) 20 m toward the WEST


d) 10 m toward the EAST


e) 10 m toward the WEST


Ans: a











7) A walker walks 30 m from the origin toward the EAST to point A. She then walks from point A 20 m more toward the WEST to point B. The walker’s total displacement form the origin is,


a) 50 m toward the EAST


b) 30 m toward the WEST


c) 20 m toward the WEST


d) 10 m toward the EAST


e) 10 m toward the WEST


Ans: d











8) A walker walks 30 m from the origin toward the WEST to point A. She then walks from point A, 20 m more toward the EAST to point B. The walker’s total displacement form the origin is,


a) 50 m toward the EAST


b) 30 m toward the WEST


c) 20 m toward the WEST


d) 10 m toward the EAST


e) 10 m toward the WEST


Ans: e











9) A runner runs 10 m from the origin toward the WEST to point A. He then runs from point A, 20 m more toward the WEST to point B. He then runs from point B, 30 m more toward the WEST to point C. The runner’s total displacement from the origin to point C is,


a) 60 m toward the WEST


b) 50 m toward the WEST.


c) 20 m toward the WEST.


d) 10 m toward the WEST.


e) 0 m


Ans: a











10) A runner runs 10 m from the origin toward the WEST to point A. He then runs from point A, 20 m more toward the EAST to point B. He then runs from point B, 30 m more toward the WEST to point C. The runner’s total displacement from the origin to point C is,


a) 60 m toward the WEST


b) 50 m toward the WEST.


c) 20 m toward the WEST.


d) 10 m toward the WEST.


e) 0 m


Ans: c








11) A runner runs 10 m from the origin toward the WEST to point A. He then runs from point A, 20 m more toward the WEST to point B. He then runs from point B, 30 m more toward the EAST to point C. The runner’s total displacement from the origin to point C is,


a) 60 m toward the WEST


b) 50 m toward the EAST.


c) 20 m toward the WEST.


d) 10 m toward the EAST.


e) 0 m


Ans: e





























12) A runner runs 10 m from the origin toward the WEST to point A. He then runs from point A, 20 m more toward the WEST to point B. He then runs from point B, 30 m more toward the EAST to point C. The runner’s total distance traveled from the origin to point C is,


a) 60 m toward the EAST


b) 50 m toward the EAST.


c) 20 m toward the WEST.


d) 10 m toward the EAST.


e) 60 m


Ans: e











13) A displacement vector D is given as 40 m long at an angle of 60 degrees NORTH of EAST. The  component and the  component of the vector are,


a)  = + 34.6 m,  = + 20.0 m 


b)  = + 20.0 m,  = 34.6 m


c)  = + 20.0 m,  = + 34.6 m


d)  =  34.6 m,  = + 20.0m


e)  = + 34.6 m,  = 20.0 m


Ans: c











14) A displacement vector D is given as 40 m long at an angle of 60 degrees EAST of NORTH. The  component and the  component of the vector are,


a)  = + 34.6 m,  = + 20.0 m 


b)  = + 20.0 m,  = 34.6 m


c)  = + 20.0 m,  = + 34.6 m


d)  =  34.6 m,  = + 20.0m


e)  = + 34.6 m,  = 20.0 m


Ans: d








15) A force of 15 N toward the WEST is applied to a 4.0 kg box. Another force of 42 N toward the EAST is also applied to the 4.0 kg box. The net force on the 4.0 kg box is,


a) 57 N toward the WEST


b) 27 N toward the EAST


c) 36 N toward the WEST.


d) 36 N toward the EAST


e) 17 N toward the WEST


Ans: b








16) A walker starts at the origin at 1:00PM and walks 3.0 km from the origin toward the WEST to point A. She arrives at point A at 2:30PM. She then walks from point A, 2.0 km toward the WEST to point B and arrives at point B at 3:45PM. The walker’s average velocity for the entire trip is,


a) 1.82 km/hr toward the EAST


b) 1.82 km/hr toward the WEST


c) 1.33 km/hr toward the WEST


d) 1.33 km/hr toward the EAST


e) 0.36 km.hr toward the WEST


Ans: b











17) A walker starts at the origin at 1PM and walks 3 km from the origin toward the WEST to point A. She arrives at point A at 2:30PM. She then walks from point A, 2 km toward the EAST to point B and arrives at point B at 3:45PM. The walker’s average velocity for the entire trip is,


a) 1.82 km/hr toward the EAST


b) 1.82 km/hr toward the WEST


c) 1.33 km/hr toward the WEST


d) 1.33 km/hr toward the EAST


e) 0.36 km.hr toward the WEST


Ans: e








18) A car travels a distance of 100 km in 2 hours. It then travels an additional distance of 60 km in 1 hour. The average speed of the car for the entire trip is,


a) 80.0 km/hr


b) 60.0 km/hr


c) 53.3 km/hr


d) 50.0 km/hr


e) 46.7 km/hr


Ans: c








19) A car travels at 50 km/hr for 2 hours. It then travels an additional distance of 40 km in 1 hour. The average speed of the car for the entire trip is,


a) 61.0 km/hr


b) 57.1 km/hr


c) 53.3 km/hr


d) 46.7 km/hr


e) 30.0 km/hr


Ans: d











20) A car travels for 140 km at 70 km/hr. It then travels an additional distance of 60 km 40 km/hr. The average speed is,


a) 61.0 km/hr


b) 57.1 km/hr


c) 53.3 km/hr


d) 46.7 km/hr


e) 45.0 km/hr


Ans: b











Table 1


x (m)�
2�
3�
5�
8�
12�
17�
23�
30�
38�
�
t (sec)�
0�
1�
2�
3�
4�
5�
6�
7�
8�
�
Plot the data in the table with x in meters as the vertical axis and t in seconds as the horizontal axis. 


21) For table 1, what is the average velocity during the time interval 1.0 sec to 6.0 sec?


Ans: 4.0 m/s











22) For table 1, what is the average velocity during the time interval 4.0 sec to 6.0 sec?


Ans: 5.5 m/s











23) For table 1, what is the average velocity during the time interval 5.0 sec to 6.0 sec?


Ans: 6.0 m/s











24) For table 1, what is the instantaneous velocity at the time 6.0 sec?


Ans: 6.5 m/s











25) For table 1, plot the instantaneous velocities at 1.0 sec, 2.0 sec, 3.0 sec …..to 7.0 sec


Ans:


v(m/s)�
�
1.5�
2.5�
3.5�
4.5�
5.5�
6.5�
7.5�
�
�
t(sec)�
�
1�
2�
3�
4�
5�
6�
7�
�
�









26) Plot the data in the table of problem 25) with v in m/s as the vertical axis and t in seconds as the horizontal axis. From the plot of the data of problem 25), what is the average acceleration during the time interval 1.0 sec to 6.0 sec?


Ans: 1.0 











27) From the plot of the data of problem 25), what is the average acceleration during the time interval 5.0 sec to 6.0 sec? 


Ans: 1.0 











28) From the plot of the data of problem 25), what is the instantaneous acceleration at the time 6.0 sec?


Ans: 1.0 











Table 2


x(m)�
5.25�
6.50�
7.75�
9.00�
10.30�
11.50�
12.80�
14.00�
15.3�
�
t(sec)�
0.5�
1.0�
1.5�
2.0�
2.5�
3.0�
3.5�
4.0�
4.5�
�
29) Plot the data in the table with x in meters as the vertical axis and t in seconds as the horizontal axis. For table 2, what is the average velocity during the time interval 1.0 sec to 3.0 sec?


Ans: 2.5 m/s











30) For table 2, what is the average velocity during the time interval 2.5 sec to 3.5 sec?


Ans: 2.5 m/s











31) For table 2, what is the average velocity during the time interval 3.0 sec to 3.5 sec?


Ans: 2.5 m/s











32) For table 2, what is the slope of the line that is the best fit to the data?


Ans: 2.5 m/s











33) For table 2, what is the instantaneous velocity at the time 3.0 sec?


Ans: 2.5 m/s











34) For table 2, what is the acceleration?


Ans: 0.0 











Table 3


v(m/s)�
1�
3�
5�
7�
9�
11�
13�
15�
17�
�
t(sec)�
0�
1�
2�
3�
4�
5�
6�
7�
8�
�
35) Plot the data from table 3 with v(m/s) as the vertical axis and t(sec) as the horizontal axis. From table 3, what is the distance traveled during the time interval 3.0 sec to 5.0 sec?


Ans: 18 m











36) From table 3, what is the distance traveled during the time interval 0 sec to 8 sec?


Ans: 72 m











37) From table 3, plot the distance traveled during the time interval 0.0 sec to 1.0 sec, 0.0 sec to 2.0 sec, 0.0 sec to 3.0 sec, …. 0.0 sec to 8.0 sec?


Ans:


x(m)�
0�
2�
6�
12�
20�
30�
42�
56�
72�
�
t(sec)�
0�
1�
2�
3�
4�
5�
6�
7�
8�
�












38) A tractor T is pulling a trailer M with a constant velocity. If the velocity is 20 m/s and M = 200 kg and T = 500 kg, then the force on the trailer due to the tractor is,


a) 600 N forward


b) 450 N backward


c) 200 N backward


d) 35 N forward


e) 0


Ans: e














39) A tractor T is pulling a trailer M with a constant acceleration. If the forward acceleration is 1.5  and M = 400 kg and T = 500 kg, then the force on the tractor due to the trailer is,


a) 600 N backward


b) 450 N backward


c) 200 N forward


d)   35 N forward


e) 0


Ans: a














40) A tractor T is pulling a trailer M with a constant acceleration. If the forward acceleration is 0.5  and M = 400 kg and T = 500 kg, then the horizontal force on the tractor due to the ground is, 


a) 450 N forward.


b) 450 N backward.


c) 250 N forward.


d) 250 N backward.


e) 200 N forward.


Ans: a














41) A tractor T is pulling two trailers,  and , with a constant acceleration. T has a mass of 200 kg,  has a mass of 100 kg, and  has a mass of 150 kg. If the forward acceleration is 0.6 , then the horizontal force on the tractor due to the ground is,


a) 270 N backward.


b) 270 N forward


c) 150 N backward.


d) 150 N forward


e)   90 N forward


Ans: b














42) A tractor T is pulling two trailers,  and , with a constant acceleration. T has a mass of 200 kg,  has a mass of 100 kg, and  has a mass of 150 kg. If the forward acceleration is 0.6 , then the horizontal force on the tractor due to the attachment to  is,


a) 270 N backward.


b) 270 N forward


c) 150 N backward.


d) 150 N forward


e)   90 N forward


Ans: c














43) A tractor T is pulling two trailers,  and , with a constant acceleration. T has a mass of 200 kg,  has a mass of 100 kg, and  has a mass of 150 kg. If the forward acceleration is 0.6 , then the horizontal force on  due to the attachment to  is,


a) 270 N backward.


b) 270 N forward


c) 150 N backward.


d) 150 N forward


e)   90 N forward


Ans: e






































44) Two masses are suspended by cord that passes over a pulley with negligible mass. The cord also has negligible mass. One of the masses, , has a mass of 5.0 kg and the other mass, , has a mass of 3.0 kg. The acceleration of  is,


a) 3.25  upward


b) 3.25  downward


c) 2.45  upward


d) 2.45  downward


e) 1.05  upward


Ans: d














45) Two masses are suspended by cord that passes over a pulley with negligible mass. The cord also has negligible mass. One of the masses, , has a mass of 6.0 kg and the other mass, , has a mass of 4.0 kg. The force of the cord attached to  is, 


a) 47 N upward


b) 47 N downward


c) 33 N upward


d) 33 N downward


e) 15 N upward


Ans: a














46) Two masses are suspended by cord that passes over a pulley with negligible mass. The cord also has negligible mass. One of the masses, , has a mass of 7.0 kg and the other mass, , has a mass of 3.0 kg. The pulley turns on a shaft through the center of the pulley and supports the pulley and all the masses. The vertical force of the shaft on the pulley that supports the whole system is,


a) 49 N upward


b) 49 N downward


c) 82 N upward


d) 82 N downward


e) 98 N upward


Ans: c














Figure 47


47) Two masses are connected by a cord that passes over a pulley as shown in the figure. The pulley and the mass have negligible mass. Mass 2 moves on a horizontal surface with friction and mass 1 is suspended vertically. The cord has negligible mass. We are interested in the acceleration of the masses, the tension in the cord and the force of the shaft through the center of the pulley that supports the pulley. To begin answering these questions, we draw isolated body force diagram for each of the masses of the system. What is the isolated force diagram for mass 1?


Ans: 











48) For the isolated force diagram for mass 1, what is the relationship between the forces on the diagram and the acceleration of mass 1?


Ans: 














49) For figure 47, what is the isolated force diagram for mass 2 ?


Ans: 











50) For the isolated force diagram for mass 2, what is the relationship between the forces on the diagram and the acceleration of mass 2?


Ans: 











51) For figure 47, what is the isolated force diagram for the pulley?


Ans:  For a pulley with negligible mass, the magnitude of  and  are equal.














Figure 50


52) Two masses are connected by a cord that passes over a pulley as shown in the figure. The pulley and the cord have negligible mass. Mass 2 moves on a horizontal surface with friction and mass 1 is suspended vertically. The cord has negligible mass. Mass 1is equal to 4.0 kg and mass 2 is equal to 8.0 kg. What is the acceleration of mass 1?


a) 1.52 


b) 2.12 


c) 2.61 


d) 3.27 


e) 3.77 


Ans: d











53) What is the tension in the cord that connects the two masses?


a) 15.2 N


b) 21.2 N


c) 26.1 N


d) 32.7 N


e) 37.7 N


Ans: c











54) A 4.0 kg mass has a velocity of 12 m/s to the WEST. The 4.0 kg mass undergoes an acceleration of 2.0  to the WEST for 3.0 sec. What is the velocity of the 4.0 kg mass at the end of the 3.0 sec interval?


a) 18 m/s to the WEST


b)   6 m/s to the WEST


c)   0 m/s


d)   6 m/s to the EAST


e) 18 m/s to the EAST


Ans:a











55) A 4.0 kg mass has a velocity of 10 m/s to the EAST. The 4.0 kg mass undergoes an acceleration of 4.0  to the WEST for 3.0 sec. What is the velocity of the 4.0 kg mass at the end of the 3.0 sec interval?


a) 22 m/s to the WEST


b)   2 m/s to the WEST


c)   0 m/s


d)   2 m/s to the EAST


e) 22 m/s to the EAST


Ans: b











56) A car traveling at 3.0 m/s has a constant acceleration of 4.0 . If the acceleration last for a time of 2.0 seconds, then the velocity is,


a)   5 m/s


b)   7 m/s


c)   9 m/s


d) 11 m/s


e) 13 m/s


Ans: d











57) A car traveling at 4.0 m/s has a constant acceleration of 2.0 . If the acceleration last for a time of 3.0 seconds, then the average velocity is,


a)   5 m/s


b)   7 m/s


c)   9 m/s


d) 11 m/s


e) 13


Ans: b











58) A car traveling at 4.0 m/s has a constant acceleration of 2.0 . If the acceleration last for a time of 3.0 seconds, then the distance traveled during 3.0 seconds is,


a) 21 m


b) 17 m


c) 10 m


d) 13 m


e)   9 m


Ans: a











59) A boat is traveling at 4.0 m/s as it passes the starting line of a race. If the boat accelerates at 2.0  for 3.0 seconds, then the velocity the boat has after the 3.0 seconds is,


a) 21 m/s


b)   9 m/s


c) 13 m/s


d) 10 m/s


e)   4 m/s


Ans: d











60) A boat is traveling at 4.0 m/s as it passes the starting line of a race. If the boat accelerates at 1.0  for 6.0 seconds, then the distance the boat has traveled after the 6.0 seconds is,


a) 42 m


b) 18 m


c) 26 m


d) 20 m


e) 14 m


Ans: a











61) A boat is traveling at 4.0 m/s as it passes the starting line of a race. If the boat accelerates at 1.0  for 6.0 seconds, then the average velocity of the boat for the 6.0 seconds is,


a) 21 m/s


b)   9 m/s


c) 13 m/s


d) 10 m/s


e)   7 m/s


Ans: e











62) A car starts from rest and travels a distance of 100 m in 10 seconds. The acceleration of the car is,


a) 1.0 


b) 2.0 


c) 2.5 


d) 3.0 


e) 3.5 


Ans: b











63) A car starts from rest and travels a distance of 100 m in 20 seconds. The velocity of the car is at the end of the 20 second interval is,


a) 25 m/s


b) 20 m/s


c) 15 m/s


d) 10 m/s


e)   5 m/s


Ans: d











64) A car starts from rest and travels a distance of 100 m in 15 seconds. The average velocity of the car for the 15 seconds interval is,


a) 24.0 m/s


b) 21.0 m/s


c) 16.7 m/s


d) 13.3 m/s


e) 6.67 m/s


Ans: e











65) A runner starts from rest and with an acceleration of 1.0  travels a distance of 10 meters. The time it takes the runner to cover the distance is,


a) 6.3 s


b) 5.7 s


c) 5.0 s


d) 4.5 s


e) 3.8 s


Ans: d











66) A runner starts from rest and with an acceleration of 2.0  travels a distance of 12 meters. The velocity of the runner at the end of the distance is,


a) 3.46 m/s


b) 5.72 m/s


c) 6.93 m/s


d) 7.50 m/s


e) 8.12 m/s


Ans: c











67) A 3.0 kg ball is thrown vertically into the air with an initial velocity of 15 m/s. The maximum height of the ball is,


a) 12.0 m


b) 11.5 m


c) 10.0 m


d)   9.5 m


e)   9.0 m


Ans: b











68) A 3.0 kg ball is thrown vertically into the air with an initial velocity of 15.0 m/s. The time it takes the ball to reach its maximum height is,


a) 0.75 s


b) 0.93 s


c) 1.28 s


d) 1.36 s


e) 1.53 s


Ans: e











69) A 2.0 kg ball is thrown vertically into the air with an initial velocity of 10.0 m/s. The height of the ball when the velocity is 5.0 m/s is,


a) 2.65 m


b) 1.83 m


c) 3.83 m


d) 2.04 m


e) 4.01 m


Ans: c











70) A 2.0 kg ball is thrown vertically into the air. The height of the ball when the velocity is 5.0 m/s is 6.07 m. What is the initial velocity of the ball,


a)   8.5 m/s


b) 10.0 m/s


c) 11.2 m/s


d) 12.0 m/s


e) 14.5 m/s


Ans: d











71) An object starts from rest with an acceleration of 2.0  that lasts for 3.0 seconds. It then reduces its acceleration to 1.0  that last for 5.0 additional seconds. The velocity at the end of the 5.0 seconds interval is,


a) 2.0 m/s


b) 3.0 m/s


c) 4.0 m/s


d) 5.0 m/s


e) 6.0 m/s


Ans: e











72) An object starts from rest with an acceleration of 2.0  that lasts for 3.0 seconds. It then reduces its acceleration to 1.0  that last for 5.0 additional seconds. The total distance covered is,


a) 51.5 m


b) 38.5 m


c) 11.0 m


d)   9.0 m


e)   7.6 m


Ans: a











73) An object starts from rest and moves with an acceleration of 2.0  that lasts for 3.0 seconds. It then reduces its acceleration to 1.0  that last for 5.0 additional seconds. The velocity 8 seconds from the start of the motion is,


a) 51.5 m/s


b) 38.5 m/s


c) 11.0 m/s


d)   9.0 m/s


e)   7.6 m/s


Ans: c











74) An object starts with an initial velocity of 4.0 m/s and accelerates with an acceleration of + 4.0  that lasts for 6.0 seconds. It then decelerates at 2.0  until its velocity is 4.0 m/s. The total distance covered is,


a)   67 m


b)   94 m


c) 105 m


d) 192 m


e) 215 m


Ans: d











75) A car starting from rest travels a distance of 20.0 m with a constant acceleration of 2.0 . The car then slows to a stop in 10.0 seconds with a constant negative acceleration.  The distance traveled by the car is,


a) 36.8 m


b) 46.2 m


c) 50.1 m


d) 58.3 m


e) 64.7 m


Ans: e











76) A 2.0 kg object is moving at a velocity of 12.0 m/s. The drag force 6.0 N. If the drag force is given by the equation , then the value of b is, 


a) 1.5 x 10 


b) 4.2 x 10 kg/m


c) 3.9 x 10 


d) 4.2 x 10 


e) 7.5 x 10 


Ans: b











77) An 80 kg person is riding in an elevator the is accelerating at 2.4  downward. The weight of the 80 kg person measured on a scale in the elevator is,


a) 592 N


b) 639 N


c) 784 N


d) 855 N


e) 976 N


Ans:a











1) A force of 56 N is directed 35 degrees NORTH of EAST. The EAST component of the force is,


a) 26.5 N


b) 32.1 N


c) 39.9 N


d) 45.9 N


e) 50.2 N


Ans: d








2) A student undergoes a first displacement of 3.5 meters at an angle of 30 degrees NORTH of EAST. The student undergoes a second displacement of 5.0 meters at an angle of 45 degrees SOUTH of EAST. The x component, (EAST – WEST) of the total displacement is, 


a) 6.57 meters EAST


b) 6.57 meters WEST


c) 1.79 meters EAST


d) 1.79 meters WEST


e) 6.80 meters EAST


Ans: a








3) A student undergoes a first displacement of 4.5 meters at an angle of 45 degrees NORTH of EAST. The student undergoes a second displacement of 3.0 meters at an angle of 30 degrees SOUTH of EAST. The y component, (NORTH – SOUTH) of the total displacement is, 


a) 5.78 meters NORTH


b) 5.78 meters SOUTH


c) 1.68 meters NORTH


d) 1.68 meters SOUTH


e) 6.02 meters NORTH


Ans: c








4) A student undergoes a first displacement of 6.0 meters at an angle of 50 degrees NORTH of EAST. The student undergoes a second displacement of 3.0 meters at an angle of 40 degrees SOUTH of EAST. The magnitude of the total displacement is, 


a) 6.71 meters


b) 6.16 meters


c) 3.86 meters


d) 2.67 meters


e) 2.30 meters


Ans: a











5) A student undergoes a first displacement of 3.6 meters at an angle of 20 degrees NORTH of EAST. The student undergoes a second displacement of 7.3 meters at an angle of 40 degrees SOUTH of EAST. The angle of the total displacement is, 


a) 15 degrees NORTH of EAST


b) 62 degrees SOUTH of EAST


c) 21 degrees SOUTH of EAST


d) 62 degrees NORTH of EAST


e) 21. degrees NORTH of EAST


Ans: c











6) A student undergoes three displacements. The first displacement is 10 meters at an angle of 45 degrees NORTH of EAST. The second displacement is 20 meters at an angle of 30 degrees NORTH of EAST. The third displacement is 20 meters at an angle of 45 degrees SOUTH of EAST. The x component, (EAST – WEST) of the total displacement is, 


a) 17.3 meters EAST


b) 38.5 meters EAST


c) 17.3 meters WEST


d) 38.5 meters WEST


e) 14.1 meters EAST


Ans: b











7) A student undergoes three displacements. The first displacement is 20 meters at an angle of 30 degrees SOUTH of EAST. The second displacement is 35 meters at an angle of 40 degrees NORTH of EAST. The third displacement is 20 meters at an angle of 45 degrees SOUTH of EAST. The y component, (NORTH - SOUTH) of the total displacement is, 


a) 1.64 meters SOUTH


b) 1.64 meters NORTH


c) 58.3 meters SOUTH


d) 58.3 meters NORTH


e) 22.5 meters SOUTH


Ans: a




















8) A student undergoes three displacements. The first displacement is 45 meters at an angle of 20 degrees NORTH of EAST. The second displacement is 20 meters at an angle of 30 degrees SOUTH of EAST. The third displacement is 15 meters at an angle of 45 degrees SOUTH of EAST. The magnitude of the total displacement is, 


a)   5.22 meters


b) 10.6 meters


c) 42.3 meters


d) 70.4 meters


e) 79.1 meters


Ans: d











9) A student undergoes three displacements. The first displacement is 45 meters at an angle of 20 degrees NORTH of EAST. The second displacement is 10 meters at an angle of 10 degrees NORTH of EAST. The third displacement is 15 meters at an angle of 45 degrees SOUTH of EAST. The angle of the total displacement is, 


a) 20.1 degrees NORTH of EAST


b) 12.5 degrees SOUTH of EAST


c) 12.5 degrees NORTH of EAST


d)   5.9 degrees SOUTH of EAST


e)   5.9 degrees NORTH of EAST


Ans: e











10) Two forces are applied to an object. The first force is 2.5 N at an angle of 45 degrees NORTH of EAST. The second force is 5.0 N at an angle of 30 degrees WEST of NORTH. The magnitude of the vector sum is, 


a) 9.77 N


b) 6.14 N


c) 4.33 N


d) 1.76 N


e) 0.73 N


Ans: b








11) Two forces are applied to an object. The first force is 3.0 N at an angle of 30 degrees NORTH of EAST. The second force is 5.0 N at an angle of 45 degrees SOUTH of WEST. The angle of the vector sum is, 


a) 24.7 degrees WEST of SOUTH


b) 24.7 degrees NORTH of EAST


c) 24.7 degrees SOUTH of WEST


d) 24.7 degrees EAST of NORTH


e) 24.7 degrees NORTH of WEST


Ans: a











12) Two forces are applied to an object. The first force is 4.0 N at an angle of 45 degrees NORTH of EAST. The second force is applied at an angle of 30 degrees SOUTH of EAST. The y component, (NORTH - SOUTH) of the vector sum is zero. The magnitude of the second force is, 


a) 8.25 N


b) 7.01 N


c) 6.22 N


d) 5.66 N


e) 4.82 N


Ans: d











13) Two forces are applied to an object. The first force is 2.0 N at an angle of 50 degrees NORTH of EAST. The second force is applied at an angle of 30 degrees WEST of NORTH. The x component, (EAST – WEST) of the vector sum is zero. The magnitude of the second force is, 


a) 1.96 N


b) 2.57 N


c) 3.16 N


d) 4.04 N


e) 7.55 N


Ans: b














14) A 100 N traffic light is suspended by two wires of length L1 and L2 as shown in the figure. If L1 = 3.0 m and L2 = 5.0 m and the distance x = 2.0 m, then the tension in the wire of length L1 is, 


a) 125 N


b) 101 N


c)   90 N


d)   82 N


e)   75 N


Ans: b














15) A 100 N traffic light is suspended by two wires of length L1 and L2 as shown in the figure. If L1 = 3.0 m and L2 = 5.0 m and the distance x = 2.0 m, then the tension in the wire of length L2 is, 


a) 125 N


b) 101 N


c)   90 N


d)   82 N


e)   75 N


Ans: d














16) A cord passes over two pulleys as shown in the figure. The tension in the cord is 120 N. The magnitude of the force on one pulley by the shaft that supports the pulley is,


a)   60 N


b) 120 N


c) 170 N


d) 180 N


e) 240 N


Ans: c














17) A cord passes over a pulley as shown in the figure. The tension in the cord is 90 N. The magnitude of the force on the pulley by the shaft that supports the pulley is,


a)   45 N


b)   90 N


c) 160 N


d) 180 N


e) 210 N


Ans: d











18) A cord with a tension T passes over a pulley as shown in the figure. The angle  is 50 degrees and the tension T is 100 N. The force on the pulley by the shaft that supports the pulley is,


a) Fx = 60.0 N, Fy = 40.0 N


b) Fx = 40.0 N, Fy = 60.0 N


c) Fx = 76.6 N, Fy = 76.6 N


d) Fx = 35.7 N, Fy = 76.6 N


e) Fx = 35.7 N, Fy = 35.7 N


Ans: d











19) A cord with a tension T is passes over a pulley as shown in the figure. The angle  is 30 degrees and the tension T is 120 N. The force on the pulley by the shaft that supports the pulley is,


a) Fx = 60.0 N, Fy = 16.1 N


b) Fx = 16.1 N, Fy = 60.0 N


c) Fx = 60.0 N, Fy = 60.0 N


d) Fx = 30.0 N, Fy = 90.0 N


e) Fx = 90.0 N, Fy = 30.0 N


Ans: b











20) A car is pulling a trailer up an incline of 30 degrees at a constant velocity. The car has a mass of 2,000 kg and the trailer has a mass of 500 kg. The tension in the trailer hitch between the car and the trailer is,


a) 12,300 N


b)   9,840 N


c)   6,520 N


d)   5,980 N


e)   2,450 N


Ans: e











21) A car is pulling a trailer up an incline of 30 degrees at a constant velocity. The car has a mass of 2,000 kg and the trailer has a mass of 500 kg. The uphill force tangent to the road on the car is,


a) 12,300 N


b) 9,840 N


c) 6,520 N


d) 5,980 N


e) 2,450 N


Ans: a











22) A car is pulling a trailer up an incline of 20 degrees at a constant acceleration of 0.5 . The car has a mass of 1,200 kg and the trailer has a mass of 350 kg. The uphill force tangent to the road on the car is,


a) 7,530 N


b) 5,970 N


c) 3,750 N


d) 2,010 N


e) 1,350 N


Ans: b











23) A car is pulling a trailer up an incline of 20 degrees at a constant acceleration of 0.5 . The car has a mass of 1,200 kg and the trailer has a mass of 350 kg. The tension in the trailer hitch between the car and the trailer is,


a) 7,530 N


b) 5,970 N


c) 3,750 N


d) 2,010 N


e) 1,350 N


Ans: e


























24) Two masses are being pulled up a 30 degrees incline by a force F parallel to the incline. The velocity is constant and up the incline. The force is applied to a 200 kg mass and a string connects the 200 kg mass to a 150 kg mass. The coefficient of kinetic friction is 0.2. The force F is, 


a) 5,870 N


b) 4,250 N


c) 3,750 N


d) 2,310 N


e) 1,530 N


Ans: d











25) Two masses are being pulled up a 30 degrees incline by a force F parallel to the incline. The velocity is constant and up the incline. The force is applied to a 200 kg mass and a string connects the 200 kg mass to a 150 kg mass. The coefficient of kinetic friction is 0.2. The tension in the string is,


a) 1,530 N


b)   990 N


c)   875 N


d)   534 N


e)   499 N


Ans: b











26) Two masses are being pulled up a 30 degrees incline by a force F parallel to the incline. The acceleration up the incline is 1.0  and the velocity is up the incline. The force is applied to a 200 kg mass and a string connects the 200 kg mass to a 150 kg mass. The coefficient of kinetic friction is 0.2. The tension in the string is,


a) 2,660 N


b) 1,140 N


c)    990 N


d)    875 N


e)    633 N


Ans: b

















27) Two masses are being pulled up a 30 degrees incline by a force F parallel to the incline. The acceleration down the incline is 1.0  and the velocity is up the incline. The force is applied to a 200 kg mass and a string connects the 200 kg mass to a 150 kg mass. The coefficient of kinetic friction is 0.2. The tension in the string is


a)    840 N


b)    990 N


c) 1,140 N


d) 1,530 N


e) 2,660 N


Ans: a








28) Two masses are being pulled up a 30 degrees incline by a force F parallel to the incline. The acceleration down the incline is 1.0  and the velocity is down the incline. The force is applied to a 200 kg mass and a string connects the 200 kg mass to a 150 kg mass. The coefficient of kinetic friction is 0.2. The force F is,


a)    771 N


b)    875 N


c) 1,050 N


d) 1,960 N


e) 2,330 N


Ans: a








29) Two masses are being pulled up a 30 degrees incline by a force F parallel to the incline. The acceleration up the incline is 1.0  and the velocity is down the incline. The force is applied to a 200 kg mass and a string connects the 200 kg mass to a 150 kg mass. The coefficient of kinetic friction is 0.2. The force F is,


a) 2,660 N


b) 1,530 N


c) 1,470 N


d)    990 N


e)    750 N


Ans: c








30) Two masses are being pulled up a 30 degrees incline by a force F parallel to the incline. The acceleration up the incline is 1.0 . The force is applied to a 200 kg mass and a string connects the 200 kg mass to a 150 kg mass. The coefficient of kinetic friction is 0 The force F is,


a)    875 N


b)    990 N


c) 1,140 N


d) 1,720 N


e) 2,065 N


Ans: e








31) Two masses are being pulled up a 30 degrees incline by a force F parallel to the incline. The acceleration down the incline is 1.0  and the velocity is down the incline. The force is applied to a 200 kg mass and a string connects the 200 kg mass to a 150 kg mass. The coefficient of kinetic friction is 0.2. The tension in the string is,


a)    330 N


b)    575 N


c)    990 N


d) 1,140 N


e) 1,500 N


Ans: a











32) Two masses are connected by a string which passes over a frictionless, mass less pulley. One mass hangs vertically and one mass slides on a 30 degrees incline. The vertically hanging mass is 6.0 kg and the mass on the incline is 4.0 kg. The acceleration of the 4.0 kg mass is, 


a) 0.98 m/s


b) 3.92 m/s


c) 5.75 m/s


d) 6.86 m/s


e) 7.84 m/s


Ans: c











33) Two masses are connected by a string which passes over a frictionless, mass less pulley. One mass hangs vertically and one mass slides on a 30 degrees incline. The vertically hanging mass is 4.0 kg and the mass on the incline is 6.0 kg. The acceleration of the 4.0 kg mass is,


a) 0.98 m/s


b) 3.92 m/s


c) 5.75 m/s


d) 6.86 m/s


e) 7.84 m/s


Ans: a














34) Two masses are connected by a string which passes over a frictionless, mass less pulley. One mass hangs vertically and one mass slides on a 30 degrees incline. The vertically hanging mass is 6.0 kg and the mass on the incline is 4.0 kg. the acceleration of the 4.0 kg mass is,


a) 0.98 m/s


b) 3.92 m/s


c) 5.75 m/s


d) 6.86 m/s


e) 7.84 m/s


Ans: e














35) Two masses are connected by a string which passes over a frictionless, mass less pulley. One mass hangs vertically and one mass slides on a 30 degrees incline. The vertically hanging mass is 4.0 kg and the mass on the incline is 6.0 kg. The acceleration of the 4.0 kg mass is,


a) 0.98 m/s


b) 3.92 m/s


c) 5.75 m/s


d) 6.86 m/s


e) 7.84 m/s


Ans: d














36) Two masses are connected by a string which passes over a frictionless, mass less pulley. One mass hangs vertically and one mass slides on a horizontal surface. The vertically hanging mass is 6.0 kg and the mass on the horizontal surface is 4.0 kg. the acceleration of the 4.0 kg mass is,


a) 1.98 m/s


b) 3.92 m/s


c) 5.88 m/s


d) 6.75 m/s


e) 7.84 m/s


Ans: c














37) Two masses are connected by a string which passes over a frictionless, mass less pulley. One mass hangs vertically and one mass slides on a horizontal surface. The horizontal surface has a coefficient of kinetic friction of 0.2. The vertically hanging mass is 4.0 kg and the mass on the horizontal surface is 6.0 kg. the acceleration of the 4.0 kg mass is,


a) 1.98 m/s


b) 2.74 m/s


c) 4.88 m/s


d) 6.73 m/s


e) 7.84 m/s


Ans: b























38) Two masses are connected by a string which passes over a frictionless, mass less pulley. One mass hangs vertically and one mass slides on a 30 degrees incline. The vertically hanging mass is 3.0 kg and the mass on the incline is 6.0 kg. The acceleration of the 4.0 kg mass is, (The initial velocity is zero)


a) 7.48 m/s


b) 6.72 m/s


c) 2.98 m/s


d) 1.03 m/s


e)   0.0 m/s


Ans: e














39). Two masses are connected by a string which passes over a frictionless, mass less pulley. One mass hangs vertically and one mass slides on a 30 degrees incline. The inclined surface has a coefficient of kinetic friction of 0.2. The vertically hanging mass is 6.0 kg and the mass on the incline is 4.0 kg. The acceleration of the 4.0 kg mass is, (The initial velocity is zero)


a) 7.16 m/s


b) 5.84 m/s


c) 2.98 m/s


d) 1.53 m/s


e)   0.0 m/s


Ans: a




















40) Two masses are connected by a string which passes over a frictionless, mass less pulley. One mass hangs vertically and one mass slides on a 30 degrees incline. The inclined surface has a coefficient of kinetic friction of 0.2. The vertically hanging mass is 4.0 kg and the mass on the incline is 6.0 kg. The acceleration of the 4.0 kg mass is, (The initial velocity of the 6.0 kg mass is up the incline)


a) 7.16 m/s


b) 5.84 m/s


c) 2.98 m/s


d) 1.53 m/s


e)  0.90 m/s


Ans: b














41) Two masses are connected by a string which passes over a frictionless, mass less pulley. One mass hangs vertically and one mass slides on a horizontal surface. The horizontal surface has a coefficient of kinetic friction of 0.2. The vertically hanging mass is 3.0 kg and the mass on the horizontal surface is 3.0 kg. The acceleration of the 4.0 kg mass is, (The initial velocity of the horizontal mass is to the right)


a) 7.16 m/s


b) 5.39 m/s


c) 4.02 m/s


d) 3.53 m/s


e)  2.00 m/s


Ans: b























42) A student is located 5.0 m from the origin at an angle of 30 degrees NORTH of EAST. 20 seconds later the student is located 5.0 m from the origin at an angle of 45 degrees SOUTH of EAST. The displacement the student made is, 


a) 6.09 m at an angle of 45.0 degrees SOUTH of WEST


b) 4.76 m at an angle of 32.5 degrees SOUTH of WEST


c) 6.09 m at an angle of 82.5 degrees SOUTH of WEST


d) 4.76 m at an angle of 82.5 degrees SOUTH of WEST


e) 6.09 m at an angle of 32.5 degrees SOUTH of WEST


Ans: c











43) A student is located 5.0 m from the origin at an angle of 30 degrees NORTH of EAST. 20 seconds later the student is located 8.0 m from the origin at an angle of 45 degrees SOUTH of EAST. The displacement the student made is,


a) 8.26 m at an angle of 48.0 degrees SOUTH of WEST


b) 8.26 m at an angle of 80.8 degrees SOUTH of WEST


c) 7.54 m at an angle of 80.8 degrees SOUTH of WEST


d) 7.54 m at an angle of 48.0 degrees SOUTH of WEST


e) 8.26 m at an angle of 32.5 degrees SOUTH of WEST


Ans: b











44) A student is located 5.0 m from the origin at an angle of 30 degrees NORTH of EAST. 20 seconds later the student is located 5.0 m from the origin at an angle of 45 degrees SOUTH of EAST. The average velocity of the displacement change the student made is,


a) 3.04 m/s at an angle of 45.0 degrees SOUTH of WEST


b) 2.38 m/s at an angle of 11.4 degrees SOUTH of WEST


c) 2.38 m/s at an angle of 82.5 degrees SOUTH of WEST


d) 1.02 m/s at an angle of 11.4 degrees SOUTH of WEST


e) 1.02 m/s at an angle of 32.5 degrees SOUTH of WEST


Ans: e











45) A student is moving with a velocity of 5.0 m/s at an angle of 30 degrees NORTH of EAST.  10.0 seconds later the student is moving with a velocity of 6.0 m/s at an angle of 45 degrees SOUTH of EAST. The change in velocity is,


a) 7.64 m/s at an angle of 90.7 degrees SOUTH of WEST


b) 7.64 m/s at an angle of 75.4 degrees SOUTH of WEST


c) 4.56 m/s at an angle of 82.5 degrees SOUTH of WEST


d) 4.56 m/s at an angle of 90.7 degrees SOUTH of WEST


e) 3.98 m/s at an angle of 32.5 degrees SOUTH of WEST


Ans: a











46) A student is moving with a velocity of 6.0 m/s at an angle of 30 degrees NORTH of EAST.  10.0 seconds later the student is moving with a velocity of 4.0 m/s at an angle of 45 degrees NORTH of EAST. The change in velocity is,


a) 3.04 m/s at an angle of 10.3 degrees SOUTH of EAST


b) 2.37 m/s at an angle of   4.1 degrees SOUTH of EAST


c) 2.37 m/s at an angle of 22.5 degrees SOUTH of EAST


d) 1.02 m/s at an angle of   4.1 degrees SOUTH of EAST


e) 1.02 m/s at an angle of 32.5 degrees SOUTH of EAST


Ans: b











47) A student is moving with a velocity of 5.0 m/s at an angle of 30 degrees NORTH of EAST.  4.0 seconds later the student is moving with a velocity of 6.0 m/s at an angle of 45 degrees SOUTH of EAST. The average acceleration of the velocity change is,


a) 3.64 m/s at an angle of 14.1 degrees SOUTH of EAST


b) 4.37 m/s at an angle of 90.7 degrees SOUTH of EAST


c) 4.37 m/s at an angle of 22.5 degrees SOUTH of EAST


d) 1.69 m/s at an angle of 14.1 degrees SOUTH of EAST


e) 1.69 m/s at an angle of 90.7 degrees SOUTH of EAST


Ans: e











48) A projectile is projected from the origin with a velocity of 10.0 m/s at an angle of 30 degrees above the horizontal. What is the velocity of the projectile 2.0 seconds later?


a) Vx =       8.7 m/s,   Vy = 14.6 m/s


b) Vx =    14.6 m/s,    Vy =  5.6 m/s


c) Vx =   8.7 m/s,    Vy = 14.6 m/s


d) Vx =14.6 m/s,     Vy =      8.7 m/s


e) Vx =      5.6 m/s,     Vy = 14.6 m/s


Ans: a











49) A projectile is projected from the origin with a velocity of 15.0 m/s at an angle of 30 degrees above the horizontal. What is the velocity of the projectile 2.0 seconds later?


a) 12.1 m/s at an angle of 37.5 degrees below the horizontal.


b) 11.4 m/s at an angle of 43.0 degrees below the horizontal.


c) 12.1 m/s at an angle of 43.0 degrees below the horizontal.


d) 11.4 m/s at an angle of 37.5 degrees below the horizontal.


e) 12.1 m/s at an angle of 72.5 degrees below the horizontal.


Ans: c











50) A projectile is projected from the origin with a velocity of 15.0 m/s at an angle of 30 degrees above the horizontal. What is the location of the projectile 2.0 seconds later?


a) X =       4.6 m,   Y =     9.6 m


b) X =  26.0 m,   Y =26.0 m


c) X =  36.0 m,   Y =  4.6 m


d) X =     26.0 m,   Y =  4.6 m


e) X =     46.0 m,   Y =      4.6 m


Ans: d











51) A projectile is projected from the origin with a velocity of 45.0 m/s at an angle of 30 degrees above the horizontal. What is the location of the projectile 3.0 seconds later?


a) X =   85.0 m,  Y =   37.0 m


b) X = 117.0 m,  Y =   23.4 m


c) X =   37.0 m,  Y = 117.0 m


d) X =   23.4 m,  Y =   37.0 m


e) X =   85.0 m,  Y =   23.4 m


Ans: b











52) A projectile is projected from the origin with a velocity of 45.0 m/s at an angle of 30 degrees above the horizontal. What is the range of the projectile?


a)    92 m


b)  105 m


c)  134 m


d)  177 m


e)  205 m


Ans: d











53) A projectile is projected from the origin with a velocity of 30.0 m/s at an angle of 45 degrees above the horizontal. What is the range of the projectile?


a)   92 m


b) 105 m


c) 134 m


d) 177 m


e) 205 m


Ans: a











54) A projectile is projected from the origin with a velocity of 30.0 m/s at an angle of 45 degrees above the horizontal. What is the velocity and time when the projectile hits the ground?


a) Vx = 21.2 m/s, Vy = 21.2 m/s  at t = 4.33 s


b) Vx = 16.7 m/s, Vy = 16.7 m/s  at t = 3.33 s


c) Vx = 21.1 m/s, Vy = 16.7 m/s  at t = 2.83 s


d) Vx = 16.7 m/s, Vy = 21.2 m/s  at t = 4.33 s


e) Vx = 21.2 m/s, Vy = 15.0 m/s  at t = 3.33 s


Ans: a











55) A projectile is projected from the origin with a velocity of 45.0 m/s at an angle of 30 degrees above the horizontal. What is the velocity when the projectile hits the ground?


a) Vx = 35.7 m/s, Vy = 22.5 m/s 


b) Vx = 39.0 m/s, Vy = 22.5 m/s


c) Vx = 35.7 m/s, Vy = 39.0 m/s


d) Vx = 39.0 m/s, Vy = 35.7 m/s


e) Vx = 22.5 m/s, Vy = 22.5 m/s


Ans: b











56) A projectile is projected from the origin with a velocity of 25.0 m/s at an angle of 50 degrees above the horizontal. What is the time of maximum height of the projectile?


a)  1.95 s


b)  2.03 s


c)  2.67 s


d)  3.01 s


e)  3.45 s


Ans: a











57) A projectile is projected from the origin with a velocity of 20.0 m/s at an angle of 60 degrees above the horizontal. What is the maximum height of the projectile?


a)    8.4 m


b)    9.5 m


c)  10.9 m


d)  15.3 m


e)  20.2 m


Ans: d

















58) A projectile is projected from the origin with a velocity of 45.0 m/s at an angle of 30 degrees above the horizontal. What is the time it takes for the projectile to hit the ground?


a) 2.54 s


b) 3.02 s


c) 4.59 s


d) 5.31 s


e) 6.04 s


Ans: c











59) A projectile is projected from the origin with a velocity of 25.0 m/s at an angle of 45 degrees above the horizontal. What is the time it takes for the projectile to hit the ground?


a) 1.95 s


b) 2.22 s


c) 2.75 s


d) 3.04 s


e) 3.61 s


Ans: e











60) A projectile is projected from the origin with a velocity of 30.0 m/s at an angle of 40 degrees above the horizontal. What is the position vector when the projectile is at the maximum height?


a) X = 45.2 m, Y =  19.0 m


b) X = 21.1 m, Y =  19.0 m


c) X = 51.1 m, Y =  21.1 m


d) X = 45.2 m, Y =  21.1 m


e) X = 19.0 m, Y =  17.5 m


Ans: a











61) A projectile is projected from the origin with a velocity of 30.0 m/s at an angle of 40 degrees above the horizontal. What is the time it takes the projectile to reach maximum height?


a) 2.66 s


b) 2.23 s


c) 1.97 s


d) 1.54 s


e) 1.02 s


Ans: c











62) A projectile is projected from the origin with a velocity of 20.0 m/s at an angle of 30 degrees above the horizontal. The projectile lands on a roof that is 4.0 m height. What is the velocity when the projectile hits the roof?


a) 19.2 m/s


b) 17.9 m/s


c) 12.5 m/s


d)   9.2 m/s


e)   8.4 m/s


Ans: b











63) A projectile is projected from the origin with a velocity of 20.0 m/s at an angle of 30 degrees above the horizontal. The projectile lands on a roof that is 4.0 m height. What is the velocity vector when the projectile hits the roof?


a) Vx =13.2 m/s,Vy =  2.96 m/s


b) Vx =14.3 m/s,Vy = 3.23 m/s


c) Vx =15.2 m/s,Vy = 3.55 m/s


d) Vx =16.8 m/s,Vy = 3.95 m/s


e) Vx =17.3 m/s,Vy = 4.65 m/s


Ans: e











64) A projectile is projected from the origin with a velocity of 20.0 m/s at an angle of 30 degrees above the horizontal. The projectile lands on a roof that is 4.0 m height. What is the time when the projectile hits the roof?


a) 1.11 s


b) 1.27 s


c) 1.33 s


d) 1.49 s


e) 1.67 s


Ans: d








65) A projectile is projected from the origin with a velocity of 20.0 m/s at an angle of 30 degrees above the horizontal. The projectile lands on a roof that is 4.0 m height. What is the distance along the horizontal axis when the projectile hits the roof?


a) 25.9 m


b) 22.3 m


c) 19.4 m


d) 17.5 m


e) 15.0 m


Ans: a











66) The velocity of a boat with respect to the water is 4.0 m/s at an angle of 30 degrees NORTH of WEST. The velocity of the water with respect to the ground is 8.0 m/s at an angle of 45 degrees SOUTH of EAST. What is the velocity of the boat with respect to the ground? 


a) 8.31 m/s at 32.5 degrees SOUTH of WEST


b) 9.83 m/s at 21.9 degrees SOUTH of WEST


c) 8.31 m/s at 21.9 degrees SOUTH of WEST


d) 9.83 m/s at 32.5 degrees SOUTH of WEST


e) 8.31 m/s at 25.3 degrees SOUTH of WEST


Ans: b











67) The velocity of a boat with respect to the water is 4.0 m/s at an angle of 30 degrees NORTH of EAST. The velocity of the water with respect to the ground is 3.0 m/s at an angle of 90 degrees NORTH of EAST. What is the velocity of the boat with respect to the ground? 


a) 6.08 m/s at 35.7 degrees NORTH of EAST


b) 5.75 m/s at 55.3 degrees NORTH of EAST


c) 6.08 m/s at 61.0 degrees NORTH of EAST


d) 5.75 m/s at 35.6 degrees NORTH of EAST


e) 6.08 m/s at 55.3 degrees NORTH of EAST


Ans: e











68) The velocity of an airplane with respect to the ground is 200 m/s at an angle of 30 degrees NORTH of EAST. The velocity of the airplane with respect to the air is 150 m/s at an angle of 60 degrees NORTH of EAST. What is the velocity of the air with respect to the ground? 


a) 112 m/s at 49.7 degrees NORTH of EAST


b) 112 m/s at 65.3 degrees NORTH of EAST


c) 134 m/s at 49.7 degrees NORTH of EAST


d) 134 m/s at 65.3 degrees NORTH of EAST


e) 203 m/s at 65.3 degrees NORTH of EAST


Ans: b




















69) The velocity of an airplane with respect to the ground is 200 m/s at an angle of 30 degrees NORTH of EAST. The velocity of the airplane with respect to the air is 150 m/s at an angle of 60 degrees NORTH of EAST. What is the velocity of the air with respect to the ground?


a) 158 m/s at 16.9 degrees SOUTH of EAST


b) 103 m/s at 29.2 degrees SOUTH of EAST


c) 103 m/s at 16.9 degrees SOUTH of EAST


d) 135 m/s at 29.2 degrees SOUTH of EAST


e) 135 m/s at 16.9 degrees SOUTH of EAST


Ans: c








70) A rocket is launched from the origin with an acceleration of 20.0  at an angle of 30 above the horizontal. The launch acceleration lasts for 2.0 seconds at which time the fuel is exhausted. The rocket then falls with an acceleration of 9.8  downward. What is the maximum velocity in the upward direction?


a) 20 m/s


b) 25 m/s


c) 30 m/s


d) 35 m/s


e) 40 m/s


Ans: a








71) A rocket is launched from the origin with an acceleration of 20.0  at an angle of 30 above the horizontal. The launch acceleration lasts for 2.0 seconds at which time the fuel is exhausted. The rocket then falls with an acceleration of 9.8  downward. What is the maximum height?


a) 22.3 m


b) 27.5 m


c) 30.5 m


d) 36.7 m


e) 40.4 m


Ans: e








72) A rocket is launched from the origin with an acceleration of 20.0  at an angle of 30 above the horizontal. The launch acceleration lasts for 2.0 seconds at which time the fuel is exhausted. The rocket then falls with an acceleration of 9.8  downward. What is the time it takes to reach maximum height? 


a) 3.22 s


b) 3.87 s


c) 4.04 s


d) 4.75 s


e) 5.12 s


Ans: c











73) A rocket is launched from the origin with an acceleration of 20.0  at an angle of 30 above the horizontal. The launch acceleration lasts for 2.0 seconds at which time the fuel is exhausted. The rocket then falls with an acceleration of 9.8  downward. What is the X distance (range) when the rocket hits the ground?


a) 153 m


b) 166 m


c) 187 m


d) 205 m


e) 230 m


Ans: d











74) A rocket is launched from the origin with an acceleration of 20.0  at an angle of 30 above the horizontal. The launch acceleration lasts for 2.0 seconds at which time the fuel is exhausted. The rocket then falls with an acceleration of 9.8  downward. What is the total time of flight?


a) 6.02 s


b) 6.91 s


c) 7.23 s


d) 7.44 s


e) 8.02 s


Ans: b





1) An object is moving in a circular path with a radius of 4.0 m. If the object moves through an angle of 45 degrees, then the angle is,


a) 0.25 radians


b) 0.53 radians


c) 0.79 radians


d) 1.02 radians


e) 1.44 radians


Ans: c











2) An object is moving in a circular path with a radius of 5.0 m. If the object moves through an angle of 270 degrees, then the tangential distance traveled by the object is,


a) 2.04 m


b) 2.52 m


c) 3.44 m


d) 4.02 m


e) 4.71 m


Ans: e











3) An object is moving in a circular path of radius R. If the object moves through an angle of 30 degrees, then the angle is,


a) 0.22 radians


b) 0.52 radians


c) 0.75 radians


d) 1.30 radians


e) 1.75 radians


Ans: b











4) An object is moving in a circular path of radius 4.0 m. If the object moves through an angle of 30 degrees, then the tangential distance traveled by the object is,


a) 3.66 m


b) 3.21 m


c) 2.84 m


d) 2.09 m


e) 1.75 m


Ans: d











5) An object is moving in a circular path of radius R. If the object moves through an angle of 1.2 radians, then the tangential distance traveled by the object is,


a) 2.8 m


b) 3.2 m


c) 3.8 m


d) 4.3 m


e) 4.8 m


Ans: e











6) An object is moving in a circular path of radius 4.0 m. If the object moves through a tangential distance of 3.0 meters, then the angle the object travels through is,


a) 0.75 radians


b) 1.05 radians


c) 1.46 radians


d) 1.75 radians


e) 1.90 radians


Ans: a











7) A CD has a diameter of 12.0 cm. If the CD is rotating at a constant angular speed of 200 revolutions per minute, then the tangential velocity of a point on the circumference is,


a) 2.11 m/s


b) 2.51 m/s


c) 2.78 m/s


d) 3.23 m/s


e) 3.64 m/s


Ans: b











8) A CD has a diameter of 12.0 cm. If the CD is rotating at a constant angular velocity of 20 radians per seconds, then the tangential velocity of a point on the circumference is,


a) 3.9 m/s


b) 3.7 m/s


c) 3.0 m/s


d) 2.4 m/s


e) 2.0 m/s


Ans: d











9) A CD has a diameter of 12.0 cm. If the CD is rotating at a constant angular velocity of 20 radians per seconds, then the period of the rotational motion is,


a) 0.143 s


b) 0.224 s


c) 0.314 s


d) 0.421 s


e) 0.558 s


Ans: c











10) A CD has a diameter of 12.0 cm. If the CD is rotating at a constant angular velocity of 20 radians per seconds, then the frequency of the rotational motion is,


a) 2.14 Hz


b) 3.18 Hz


c) 3.83 Hz


d) 4.50 Hz


e) 4.89 Hz


Ans: b











11) A CD has a diameter of 12.0 cm. If the CD is rotating at a constant frequency of 4.0 cycles per second, then the period of the rotational motion is,


a) 0.25 s


b) 0.50 s


c) 0.75 s


d) 1.00 s


e) 1.25 s


Ans: a











12) A CD has a diameter of 12.0 cm. If the CD is rotating at a constant frequency of 4.0 cycles per second, then the tangential velocity of a point on the circumference is,


a) 2.50 m/s


b) 2.62 m/s


c) 3.02 m/s


d) 3.64 m/s


e) 4.00 m/s


Ans: c











13) A CD has a diameter of 12.0 cm. If the CD is rotating at a constant frequency of 6.0 cycles per second, then the angular velocity is,


a) 21.5 rad/s


b) 26.9 rad/s


c) 29.6 rad/s


d) 33.3 rad/s


e) 37.7 rad/s


Ans: e











14) A CD has a diameter of 12.0 cm. If the CD is rotating at a constant angular speed of 200 revolutions per minute, then the tangential velocity of a point on the circumference is,


a) 3.51 m/s


b) 3.08 m/s


c) 2.82 m/s


d) 2.51 m/s


e) 2.13 m/s


Ans: d











15) A CD has a diameter of 12.0 cm. If the CD is rotating at a constant angular velocity of 25 radians per seconds, then the tangential velocity of a point on the circumference is, 


a) 2.0 m/s


b) 3.0 m/s


c) 4.0 m/s


d) 5.0 m/s


e) 6.0 m/s


Ans: b











16) A CD has a diameter of 12.0 cm. If the CD is rotating at a constant angular velocity of 20 radians per seconds, then the period of the rotational motion is,


a) 0.314 s


b) 0.441 s


c) 0.582 s


d) 0.698 s


e) 0.750 s


Ans: a











17) A CD has a diameter of 12.0 cm. If the CD is rotating at a constant angular velocity of 20 radians per seconds, then the frequency of the rotational motion is,


a) 4.00 Hz


b) 3.67 Hz


c) 3.18 Hz


d) 2.83 Hz


e) 2.15 Hz


Ans: c











18) A CD has a diameter of 12.0 cm. If the CD is rotating at a constant frequency of 4 cycles per second, then the period of the rotational motion is,


a) 0.20 s


b) 0.25 s


c) 0.30 s


d) 0.35 s


e) 0.40 s


Ans: b











19) A CD has a diameter of 12.0 cm. If the CD is rotating at a constant frequency of 4.0 cycles per second, then the tangential velocity of a point on the circumference is,


a) 3.02 m/s


b) 4.32 m/s


c) 4.87 m/s


d) 5.03 m/s


e) 5.67 m/s


Ans: a











20) A CD has a diameter of 12 cm. If the CD is rotating at a constant frequency of 4 cycles per second, then the angular velocity is,


a) 40.0 rad/s


b) 35.5 rad/s


c) 30.1 rad/s


d) 25.1 rad/s


e) 20.4 rad/s


Ans: d














21) An object is moving in a circular path of radius R at a constant angular velocity of . The location vector, , describes the location of the object. The x component of the location vector is given by R cos () and the y component of the location vector is given by R sin (). What is the expression for tangential velocity vector?


Ans: Vx = Rsin () and Vy =  + Rcos ()











22) An object is moving in a circular path of radius R at a constant angular velocity of . The location vector, , describes the location of the object. The x component of the location vector is given by R cos () and the y component of the location vector is given by R sin (). What is the expression for the acceleration vector?


Ans: Ax = Rcos () and Ay = Rsin ()











23) An object is moving in a circular path of radius 4.0 m at a constant angular velocity of  4.0 rad/s. The location vector, , describes the location of the object. The x component of the location vector is given by R cos () and the y component of the location vector is given by R sin (). What is the velocity vector at t = 2.0 s?


a) Vx = 2.23 m/s,  Vy =    15.8 m/s


b) Vx = 2.23 m/s,  Vy =    2.23 m/s


c) Vx =    15.8 m/s,  Vy =    15.8 m/s


d) Vx = 2.23 m/s,  Vy =15.8 m/s


e) Vx =    15.8 m/s,  Vy = 2.23 m/s


Ans: a











24) A 4.0 kg mass is moving in a circular path of radius 2.5 m with a constant angular velocity of 5.0 rad/sec. The centripetal force on the mass is,


a) 250 N


b) 185 N


c) 153 N


d) 107 N


e)   94 N


Ans: a























25) A 4.0 kg mass is moving in a circular path of radius 2.5 m with a constant tangential velocity of 5.0 m/sec. The centripetal force on the mass is,


a) 20 N


b) 25 N


c) 35 N


d) 40 N


e) 45 N


Ans: d











26) A 4.0 kg mass is moving in a circular path with a constant angular velocity of 5.0 rad/sec and with a tangential velocity of 5.0 m/sec. The centripetal force on the mass is,


a)   90 N


b) 100 N


c) 125 N


d) 169 N


e) 200 N


Ans: b











27) A 4.0 kg mass is moving in a circular path of radius 4.1 m with a constant angular velocity of 5.0 rad/sec. The centripetal force on the mass is,


a) 267 N


b) 294 N


c) 302 N


d) 350 N


e) 410 N


Ans: e











28) A 4.0 kg mass is moving in a circular path of radius 3.2 m with a constant tangential velocity of 6.2 m/sec. The centripetal force on the mass is,


a) 40.2 N


b) 48.1 N


c) 50.5 N


d) 59.0 N


e) 62.3 N


Ans: b

















29) A 2.6 kg mass is moving in a circular path with a constant angular velocity of 5.5 rad/sec and with a tangential velocity of 3.5 m/sec. The centripetal force on the mass is,


a) 30.4 N


b) 40.5 N


c) 50.1 N


d) 60.5 N


e) 66.7 N


Ans: c











30) A 0.5 kg stone is moving in a circular path attached to a string that is 75 cm long. The stone is moving around the path at a constant frequency of 1.5 rev/sec. At the moment the stone is overhead, the stone is released. The velocity of the stone when it leaves the circular path is,


a) 5.55 m/s


b) 7.07 m/s


c) 7.75 m/s


d) 8.35 m/s


e) 9.00 m/s


Ans: b











31) A 0.5 kg stone is moving in a circular path attached to a string that is 75 cm long. The stone is moving around the path at a constant frequency of 2.2 rev/sec. At the moment the stone is overhead, the stone is released. The magnitude and direction of the velocity of the stone when it leaves the circular path is,


a) 10.4 m/s horizontal


b) 10.4 m/s vertical


c) 22.0 m/s horizontal


d) 22.0 m/s vertical


e) 31.4 m/s horizontal


Ans: a











32) A conical pendulum is constructed with a string 2.5 m in length. The pendulum is set in horizontal circular path about the vertical axis. If the angular velocity of the conical pendulum is a constant 2.8 rad/s, then the angle the string makes with the vertical axis is,


a) 48 degrees


b) 60 degrees


c) 71 degrees


d) 75 degrees


e) 80 degrees


Ans: b











33) A conical pendulum is constructed with a string 2.0 m in length. The pendulum is set in horizontal circular path the vertical axis. If the angle the string makes with the vertical axis is 45 degrees, then the angular velocity of the conical pendulum is,


a) 4.00 rad/s


b) 3.55 rad/s


c) 3.04 rad/s


d) 2.63 rad/s


e) 2.01 rad/s


Ans: d











34) A 2000 kg car is traveling on a banked curved icy road. The road is banked at an angle of 12 degrees and has a radius of curvature of 500 m. The velocity of the car necessary to travel on the icy road without sliding is,


a) 32.3 m/s


b) 40.5 m/s


c) 42.8 m/s


d) 49.5 m/s


e) 50.2 m/s


Ans: a








35) A 2000 kg car is traveling on a banked curved icy road. The velocity of the car is 25 m/s and the road has a radius of curvature of 500 m. If the car is to travel on the icy road without sliding, then the angle of the banked road is,


a) 25.7 degrees


b) 21.0 degrees


c) 12.7 degrees


d) 10.5 degrees


e)  7.27 degrees


Ans: e








36) A 2000 kg car is traveling on a banked curved icy road without sliding. The velocity of the car is 30 m/s and the road is banked at an angle of 20 degrees. The radius of curvature of the road is,


a) 175 m


b) 204 m


c) 252 m


d) 302 m


e) 375 m


Ans: c











37) An airplane is traveling at 150 m/s in level flight. If the airplane is to make a change in direction, it must travel is a horizontal curved path. To fly in the curved path, the pilot banks the airplane at an angle such that the lift has a horizontal component that provide the horizontal centripetal acceleration to move in a horizontal circular path. If the airplane is banked at an angle of 12 degrees, then the radius of curvature of the curved path of the airplane is,


a) 10.8 km


b)  8.74 km


c)  8.00 km


d)  7.33 km


e)  6.90 km


Ans: a











38) A 2000 kg car is traveling on a banked curved icy road. The velocity of the car is 35 m/s and the road has a radius of curvature of 500 m. If the car is to travel on the icy road without sliding, then the angle of the banked road is,


a)   8 degrees


b) 10 degrees


c) 12 degrees


d) 14 degrees


e) 16 degrees


Ans: d











39) A 2000 kg car is traveling on a banked curved icy road without sliding. The velocity of the car is 32 m/s and the road is banked at an angle of 20 degrees. The radius of curvature of the road is,


a) 125 m


b) 210 m


c) 287 m


d) 310 m


e) 350 m


Ans: c























40) An airplane is traveling at 250 m/s in level flight. If the airplane is to make a change in direction, it must travel is a horizontal curved path. To fly in the curved path, the pilot banks the airplane at an angle such that the lift has a horizontal component that provide the horizontal centripetal acceleration to move in a horizontal circular path. If the airplane is banked at an angle of 15 degrees, then the radius of curvature of the curved path of the airplane is,


a) 20.1 km


b) 23.8 km


c) 25.0 km


d) 27.5 km


e) 30.1 km


Ans: b








41) A 5,000 kg satellite is orbiting the earth in a circular path. The height of the satellite above the surface of the earth is 800 km. The velocity of the satellite is, (Me = 5.98 x 10kg, Re = 6.37 x 10m, G = 6.67 x 10Nm/kg)


a) 7,460 m/s


b) 6,830 m/s


c) 6,430 m/s


d) 5,950 m/s


e) 5,350 m/s


Ans: a








42) A 5,000 kg satellite is orbiting the earth in a circular path. The height of the satellite above the surface of the earth is 800 km. The time is takes for the satellite to travel around the earth is, (Me = 5.98 x 10kg, Re = 6.37 x 10m, G = 6.67 x 10Nm/kg)


a)  0.75 hours


b) 0.95 hours


c) 1.25 hours


d) 1.68 hours


e) 2.01 hours


Ans: d








43) A 5,000 kg satellite is orbiting the earth in a circular path. The height of the satellite above the surface of the earth is 800 km. The angular velocity of the satellite as it orbits the earth is, (Me = 5.98 x 10kg, Re = 6.37 x 10m, G = 6.67 x 10Nm/kg)


a)   9.5 x 10 rad/s


b) 1.04 x 10 rad/s


c) 1.44 x 10 rad/s


d) 1.90 x 10 rad/s


e) 2.20 x 10 rad/s


Ans: b











44) A 5,000 kg satellite is orbiting the earth in a geostationary orbit. The height of the satellite above the surface of the earth is, (Me = 5.98 x 10kg, Re = 6.37 x 10m, G = 6.67 x 10Nm/kg)


a) 8.29 x 10 m


b) 6.35 x 10 m


c) 3.59 x 10 m


d) 2.95 x 10 m


e) 1.40 x 10 m


Ans: c











45) A CD has a diameter of 12.0 cm. If the CD starts from rest and has a constant angular acceleration of 2.0 rad/sec, then the angular velocity of the CD after 3.0 sec is,


a) 12 rad/s


b) 10 rad/s


c)   9 rad/s


d)   8 rad/s


e)   6 rad/s


Ans: e








46) A CD has a diameter of 12.0 cm and is rotating at an angular velocity of 10.0 rad/sec. If the CD has a constant angular deceleration of 0.5 rad/sec, then the angular velocity of the CD after 3.0 sec is,


a) 5.7 rad/s


b) 6.2 rad/s


c) 7.9 rad/s


d) 8.5 rad/s


e) 9.8 rad/s


Ans: d








47) A CD has a diameter of 12.0 cm. If the CD starts from rest and has a constant angular acceleration of 2.0 rad/sec, then the tangential velocity of a point 3.0 cm from the center of the CD after 3.0 sec is,


a) 18 cm/s


b) 21 cm/s


c) 25 cm/s


d) 32 cm/s


e) 45 cm/s


Ans: a











48) A CD has a diameter of 12.0 cm. If the CD starts from rest and has a constant angular acceleration of 2.0 rad/sec, then the tangential acceleration of a point 3.0 cm from the center of the CD after 3.0 sec is,


a) 0.40 m/s


b) 0.25 m/s


c) 0.10 m/s


d) 0.06 m/s


e) 0.03 m/s


Ans: d











49) A CD has a diameter of 12.0 cm. If the CD starts from rest and has a constant angular acceleration of 2.0 rad/sec, then the centripetal acceleration of a point 3.0 cm from the center of the CD after 3.0 sec is,


a) 0.95 m/s


b) 1.08 m/s


c) 1.25 m/s


d) 1.58 m/s


e) 1.83 m/s


Ans: b











50) A CD has a diameter of 12 cm. If the CD starts from rest and has a constant angular acceleration of 0.6 rad/sec, then the total acceleration of a point 3.0 cm from the center of the CD after 1.3 sec is,


a) 0.0256 m/s


b) 0.0306 m/s


c) 0.0415 m/s


d) 0.0472 m/s


e) 0.0502 m/s


Ans: a


























51) A 1.0 kg stone attached to a 1.0 m long string is traveling in a vertical circular orbit.


What is the minimum tangential velocity at the top of the vertical circular orbit to keep the string from going slack?


a) 5.63 m/s


b) 5.31 m/s


c) 5.00 m/s


d) 4.50 m/s


e) 3.13 m/s


Ans: e











52) A CD with a diameter of 12.0 cm starts from rest and with a constant angular acceleration of 1.0 rad/sec acquires an angular velocity of 5.0 rad/sec. The CD continues rotating at 5.0 rad/sec for 15.0 seconds and then slows to a stop in 12.0 second with a constant angular deceleration. What is the tangential velocity of a point 4.0 cm from the center at the time 2.0 seconds from the start?


a) 0.06 m/s


b) 0.08 m/s


c) 0.10 m/s


d) 0.14 m/s


e) 0.18 m/s


Ans: b











53) A CD with a diameter of 12.0 cm starts from rest and with a constant angular acceleration of 1.0 rad/sec acquires an angular velocity of 5.0 rad/sec. The CD continues rotating at 5.0 rad/sec for 15.0 seconds and then slows to a stop in 12.0 second with a constant angular deceleration. What is the centripetal acceleration of a point 4.0 cm from the center at the time 2.0 seconds from the start?


a) 0.37 m/s


b) 0.30 m/s


c) 0.28 m/s


d) 0.21 m/s


e) 0.16 m/s


Ans: e


























54) A CD with a diameter of 12.0cm starts from rest and with a constant angular acceleration of 1.0 rad/sec acquires an angular velocity of 5.0 rad/sec. The CD continues rotating at 5.0 rad/sec for 15 seconds and then slows to a stop in 12.0 second with a constant angular deceleration. What is the angular distance traveled by a point 4.0 cm from the center at the time 2.0 seconds from the start?


a)   2.0 rad


b)   4.0 rad


c)   6.0 rad


d)   8.0 rad


e) 10.0 rad


Ans: a











55) A CD with a diameter of 12.0 cm starts from rest and with a constant angular acceleration of 1.0 rad/sec acquires an angular velocity of 5.0 rad/sec. The CD continues rotating at 5.0 rad/sec for 15.0 seconds and then slows to a stop in 12.0 second with a constant angular deceleration. What is the centripetal acceleration of a point 4.0 cm from the center at the time 10.0 seconds from the start?


a) 2.0 m/s


b) 1.8 m/s


c) 1.0 m/s


d) 0.9 m/s


e) 0.6 m/s


Ans: c











56) A CD with a diameter of 12.0 cm starts from rest and with a constant angular acceleration of 1.0 rad/sec acquires an angular velocity of 5.0 rad/sec. The CD continues rotating at 5.0 rad/sec for 15.0 seconds and then slows to a stop in 12.0 second with a constant angular deceleration. What is the angular distance traveled by a point 4.0 cm from the center at the time 10.0 seconds from the start?


a) 27.6 rad


b) 37.5 rad


c) 40.7 rad


d) 48.2 rad


e) 51.2 rad


Ans: b




















57) A CD with a diameter of 12.0 cm starts from rest and with a constant angular acceleration of 1.0 rad/sec acquires an angular velocity of 5.0 rad/sec. The CD continues rotating at 5.0 rad/sec for 15.0 seconds and then slows to a stop in 12.0 second with a constant angular deceleration. What is the tangential velocity of a point 4.0 cm from the center at the time 10.0 seconds from the start?


a) 0.5 rad/s


b) 0.4 rad/s


c) 0.3 rad/s


d) 0.2 rad/s


e) 0.1 rad/s


Ans: d











58) A CD with a diameter of 12.0 cm starts from rest and with a constant angular acceleration of 1.0 rad/sec acquires an angular velocity of 5.0 rad/sec. The CD continues rotating at 5.0 rad/sec for 15.0 seconds and then slows to a stop in 12.0 second with a constant angular deceleration. What is the centripetal acceleration of a point 4.0 cm from the center at the time 25.0 seconds from the start?


a) 0.47 m/s


b) 0.40 m/s


c) 0.34 m/s


d) 0.24 m/s


e) 0.20 m/s


Ans: c











59) A CD with a diameter of 12.0 cm starts from rest and with a constant angular acceleration of 1.0 rad/sec acquires an angular velocity of 5.0 rad/sec. The CD continues rotating at 5.0 rad/sec for 15.0seconds and then slows to a stop in 12.0 second with a constant angular deceleration. What is the angular distance traveled by a point 4.0 cm from the center at the time 25.0 seconds from the start?


a) 107 rad


b) 193 rad


c) 205 rad


d) 237 rad


e) 274 rad


Ans: a




















60) A CD with a diameter of 12.0 cm starts from rest and with a constant angular acceleration of 1.0 rad/sec acquires an angular velocity of 5.0 rad/sec. The CD continues rotating at 5.0 rad/sec for 15.0 seconds and then slows to a stop in 12.0 second with a constant angular deceleration. What is the tangential velocity of a point 4.0 cm from the center at the time 25.0 seconds from the start?


a) 5.2 x 10 m/s


b) 6.7 x 10 m/s


c) 7.2 x 10 m/s


d) 8.5 x 10 m/s


e) 9.7 x 10 m/s


Ans: e











61) A CD with a diameter of 12.0 cm starts from rest and with a constant angular acceleration of 1.0 rad/sec acquires an angular velocity of 5.0 rad/sec. The CD continues rotating at 5.0 rad/sec for 15.0 seconds and then slows to a stop in 12.0 second with a constant angular deceleration. What is the centripetal acceleration of a point 4.0 cm from the center at the time 15.0 seconds from the start?


a) 0.5 m/s


b) 1.0 m/s


c) 1.8 m/s


d) 2.0 m/s


e) 2.6 m/s


Ans: b











62) A CD with a diameter of 12.0 cm starts from rest and with a constant angular acceleration of 1.0 rad/sec acquires an angular velocity of 5.0 rad/sec. The CD continues rotating at 5.0 rad/sec for 15.0 seconds and then slows to a stop in 12.0 second with a constant angular deceleration. What is the angular distance traveled by a point 4.0 cm from the center at the time 10.0 seconds from the start?


a) 20.8 radians


b) 26.3 radians


c) 37.5 radians


d) 41.6 radians


e) 47.3 radians


Ans: c

















63) A CD with a diameter of 12.0 cm starts from rest and with a constant angular acceleration of 1.0 rad/sec acquires an angular velocity of 5.0 rad/sec. The CD continues rotating at 5.0 rad/sec for 15 seconds and then slows to a stop in 12.0 second with a constant angular deceleration. What is the total acceleration of a point 4.0 cm from the center at the time 2.0 seconds from the start?


a) 0.450 m/s


b) 0.314 m/s


c) 0.215 m/s


d) 0.165 m/s


e) 0.100 m/s


Ans: d











64) A CD with a diameter of 12.0 cm starts from rest and with a constant angular acceleration of 1.0 rad/sec acquires an angular velocity of 5.0 rad/sec. The CD continues rotating at 5.0 rad/sec for 15.0 seconds and then slows to a stop in 12.0 second with a constant angular deceleration. What is the total acceleration of a point 4.0 cm from the center at the time 10.0 seconds from the start?


a) 0.65 m/s


b) 1.00 m/s


c) 1.25 m/s


d) 1.37 m/s


e) 1.86 m/s


Ans: b











65) A CD with a diameter of 12 cm starts from rest and with a constant angular acceleration of 1 rad/sec acquires an angular velocity of 5 rad/sec. The CD continues rotating at 5 rad/sec for 15 seconds and then slows to a stop in 12 second with a constant angular deceleration. What is the total acceleration of a point 4.0 cm from the center at the time 30 seconds from the start?


a) 0.0650 m/s


b) 0.0522 m/s


c) 0.0444 m/s


d) 0.0324 m/s


e) 0.0243 m/s


Ans: d

















66) A 4,000 kg satellite is traveling in a circular orbit 200 km above the surface of the earth. A 3.0 gram marble is dropped inside the satellite. What is the acceleration of the marble as viewed by the passengers inside the satellite? (Me = 5.98 x 10kg, Re = 6.37 x 10m, G = 6.67 x 10Nm/kg)


a) 0.00 m/s


b) 1.62 m/s


c) 2.64 m/s


d) 4.90 m/s


e) 9.24 m/s


Ans: a











67) A 4,000 kg satellite is traveling in a circular orbit 200 km above the surface of the earth. A 3.0 gram marble is dropped inside the satellite. What is the acceleration of the marble as viewed by the observers on the earth? (Me = 5.98 x 10kg, Re = 6.37 x 10m, G = 6.67 x 10Nm/kg)


a) 9.80 m/s


b) 9.24 m/s


c) 8.90 m/s


d) 8.62 m/s


e) 7.95 m/s


Ans: b











68) A 4,000 kg satellite is traveling in a circular orbit 200 km above the surface of the earth. A 3.0 gram marble is dropped inside the satellite. What is the force of gravity on the marble as viewed by the observers on the earth? (Me = 5.98 x 10kg, Re = 6.37 x 10m, G = 6.67 x 10Nm/kg)


a) 0.0428 N


b) 0.0357 N


c) 0.0277 N


d) 0.0200 N


e) 0.0165 N


Ans: c























69) A 4,000 kg satellite is traveling in a circular orbit 200 km above the surface of the earth. A 5.0 gram marble is dropped inside the satellite. What is the acceleration of the marble as viewed by the observers on the earth? (Me = 5.98 x 10kg, Re = 6.37 x 10m, G = 6.67 x 10Nm/kg)


a) 7.50 m/s


b) 8.02 m/s


c) 8.90 m/s


d) 9.24 m/s


e) 9.80 m/s


Ans: d











70) A 4,000 kg satellite is traveling in a circular orbit 200 km above the surface of the earth. A 5.0 gram marble is dropped inside the satellite. What is the force of gravity on the marble as viewed by the observers on the earth? (Me = 5.98 x 10kg, Re = 6.37 x 10m, G = 6.67 x 10Nm/kg)


a) 350 N


b) 462 N


c) 580 N


d) 622 N


e) 705 N


Ans: b








71) A 95 kg person is standing on a scale to measure weight in an elevator near the surface of the earth. If the elevator is accelerated upward at 4.0 m/s, then the reading on the scale is,


a) 1,310 N


b) 1,010 N


c)    932 N


d)    850 N


e)    750 N


Ans: a








72) A 95 kg person is standing on a scale to measure weight in an elevator near the surface of the earth. If the elevator is accelerated downward at 4.0 m/s, then the reading on the scale is,


a) 620 N


b) 551 N


c) 500 N


d) 485 N


e) 395 N


Ans: b











73) A 4,000 kg satellite is traveling in a circular orbit 200 km above the surface of the earth. A 3.0 gram marble is dropped inside the satellite. What is the force of gravity on the marble as viewed by the observers on the earth? (Me = 5.98 x 10kg, Re = 6.37 x 10m, G = 6.67 x 10Nm/kg)


a) 0.405 N


b) 0.362 N


c) 0.277 N


d) 0.202 N


e) 0.185 N


Ans: c











74) A 2.0 kg mass is moving in a circular path with a radius of 5.0 cm. The mass starts from rest and with constant acceleration obtains an angular velocity of 6.0 rad/sec in 3.0 sec. The mass then comes to a stop with constant deceleration in 4.0 sec. The total acceleration of the mass at 2.0 sec is,


a) 1.220 m/s


b) 0.980 m/s


c) 0.806 m/s


d) 0.656 m/s


e) 0.520 m/s


Ans: c











75) A 2.0 kg mass is moving in a circular path with a radius of 5.0 cm. The mass starts from rest and with constant acceleration obtains an angular velocity of 6.0 rad/sec in 3.0 sec. The mass then comes to a stop with constant deceleration in 4.0 sec. The total acceleration of the mass at 5.0 sec after the start is,


a) 2.50 m/s


b) 2.03 m/s


c) 1.25 m/s


d) 0.98 m/s


e) 0.456 m/s


Ans: e
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