Physics 2414

Practice Questions for Final Exam

1) 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.

2) A spring-powered dart gun is un-stretched and has a spring constant 16.0 N/m. The spring is compressed by 8.0 cm and a 5.0 gram projectile is placed in the gun. The velocity of the projectile when it is shot from the gun is, 

a) 20.5 m/s

b) 2.75 m/s

c) 3.50 m/s

d) 3.75 m/s

e) 4.53 m/s
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3) A mass m1 is connected by a light string that passes over a pulley of mass M to a mass m2 sliding on a frictionless horizontal surface as shown in the figure. There is no slippage between the string and the pulley. The pulley has a radius of 25 cm and a moment of inertia of ½ MR
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. If m1 is 4.0 kg, m2 is 4.0 kg, and M is 4.0 kg, then what is the acceleration of m1?

a) 4.42 m/s
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b) 3.92 m/s
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c) 3.42 m/s
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d) 3.04 m/s
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e) 2.96 m/s
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4) An object is held in place by friction on an inclined plane.  The angle of the inclination is increased until the object starts moving.  If the surface is kept at this angle, the object  (assume k < s)

a) slows down

b) moves at uniform speed

c) speeds up

d) impossible to tell

e) none of these

5) A 4.0 kg hollow sphere of radius 5.0 cm starts from rest and rolls without slipping down a 30 degree incline. . If the length of the incline is 50 cm, then the velocity of the center of mass of the hollow sphere at the bottom of the incline is,

a) 1.28 m/s

b) 1.44 m/s

c) 1.65 m/s

d) 1.72 m/s

e) 1.98 m/s

6) A 4.0 kg object is moving at 5.0 m/s NORTH. It strikes a 6.0 kg object that is moving WEST at 2.0 m/s. The objects have a completely inelastic (stick together) collision. The velocity of the 4.0 kg object after the collision is,

a) 2.54 m/s at an angle of 35.0 degrees NORTH of WEST

b) 1.93 m/s at an angle of 59.0 degrees NORTH of WEST

c) 1.93 m/s at an angle of 45.0 degrees NORTH of WEST

d) 2.33 m/s at an angle of 59.0 degrees NORTH of WEST

e) 2.33 m/s at an angle of 45.0 degrees NORTH of WEST

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

a) 4.3 x 10
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b) 2.6 x 10
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+


c) 8.4 x 10
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d) 1.2 x 10
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e) 2.6 x 10
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8) 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 = 
[image: image13.wmf]-

137, Fy = +376.

c) Fx = +376, Fy = 
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137.

d Fx = 
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376, Fz = 
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137

e) Fx = +376, Fy = +137

9) 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)   78.0 degrees
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10) 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

11) You are designing a soap-box derby race car that will race down a hill only using gravity to produce acceleration.  Suppose the rules stipulate a maximum weight for the car including the wheels, but do not stipulate how to distribute the weight. Ignore friction and wind resistance.  How do you design the wheels on your car to get down the hill quickest?  (For this problem, all “heavy” wheels have the same mass and all “light” wheels have the same mass)

a) Make the wheels heavy thin disks

b) Make the wheels light thin disks

c) Make the wheels heavy hoops (like bicycle wheels)

d) Make the wheels light hoops (like bicycle wheels)

e) It doesn’t matter how you design the wheels

12) A submarine is at a depth of 500 m under the water. The force on a circular hatch of 1.0 m in diameter due to the seawater (density = 1,025 kg/m
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) pressure from outside the submarine is,

a) 2.45 x 10
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 N

b) 3.95 x 10
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 N

c) 4.94 x 10
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 N

d) 5.50 x 10
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 N

e) 6.34 x 10
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13) A ball collides with a second ball at rest. After the collision, the first ball comes to rest and the second ball moves off at the speed of the first ball. In this collision,

a) Total momentum is not conserved.

b) Total kinetic energy is not conserved.

c) Total momentum is conserved but total kinetic energy is not conserved.

d) Total momentum is not conserved but total kinetic energy is conserved.

e) Total momentum and total kinetic energy are conserved and the masses are equal.

14) The drag force of an object moving in air is given by 
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FbV

=

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

a) m1=m2
b) m1 = m2 sin 2
c) m1 tan1 = m1 tan 1
d) m1 sin1 = m2 sin2
e) m1 cos1 = m2 cos2
16) A 2,000 kg car traveling at 30 mi/h skids to a stop in 60 meters. The force of friction during the skid is, (1.0 mi/h = 0.447m/s)

a) 4,500 N

b) 4,200 N

c) 3,750 N

d) 3,000 N

e) 2,400 N

17) A 120 kg mass is blown apart into a 80 kg piece and a 40 kg piece. After the blast, the two masses are moving apart with a relative velocity of 60 m/s. The velocity of the 80 kg mass is, 

a) 59 m/s

b) 51 m/s

c) 34 m/s

d) 20 m/s

e) 12 m/s

18)  An ice skater performs a tight spin by pulling in her outstretched arms close to her body. What happens to her angular momentum and to her moment of inertia?

       Angular Momentum                    Moment of Inertia    

a)  Stays the same                                Decreases

b)  Stays the same                                Increases

c)  Increases                                         Increases

d)  Increases                                         Decreases

e)  Increases                                         Stays the same

19) 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)  3.91 s

20) 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%
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21) Two masses are suspended by cord that passes over a pulley with negligible mass. The cord also has negligible mass. One of the masses, 
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m

, has a mass of 5.0 kg and the other mass, 
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m

, has a mass of 3.0 kg. The acceleration of 
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m

 is,

a) 3.25 
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m/s

 upward

b) 3.25 
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m/s

 downward

c) 2.45 
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m/s

 upward

d) 2.45 
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m/s

 downward

e) 1.05 
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m/s

 upward

22) A 2.0 kg pendulum bob on a string 1.5 m long is released with a velocity of 4.0 m/s when the support string makes an angle of 30 degrees with the vertical. What is the velocity of the bob at the bottom of the swing?

a) 4.47 m/s

b) 4.02 m/s

c) 3.75 m/s

d) 3.50 m/s

e) 2.85 m/s

23) A 20 cm wrench is used to generate a torque at a bolt. A force of 50 N is applied at the end of the wrench at an angle of 60 degrees to the wrench. The torque generated at the bolt is,

a) 10.0 Nm

b) 5.0 Nm

c) 6.0 Nm

d) 7.5 Nm

e) 8.7 Nm

24) A sphere of mass, m, and a hollow cylinder of mass 2m roll down a ramp without slipping.  Both objects have the same radius and start from the same height.  After rolling down the ramp, the objects encounter a second ramp going up as depicted.  Which object would reach the greatest height before turning around?

a) sphere

b) cylinder

c) both reach the same height

d) none of the above

e) all of the above
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25) A 2.0 m long horizontal uniform beam of mass 20 kg is supported by a wire as shown in the figure. The wire makes an angle of 20 degrees with the beam. Attached to the beam 1.2 m from the wall is a ball with a mass of 40 kg. What is the tension in the string? 

a) 970 N

b) 1,090 N

c) 2,100 N

d) 2,250 N

e) 2,680 N

26) 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

27) 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

28) A 30.0 kg box slides up a 12.0 meters long incline at an angle of 30 degrees above the horizontal. The change in gravitational potential energy is, 

a)  294 J

b) 180 J

c) 360 J

d) 1760 J

e)  2100 J

29) A 20 kg box slides up a 12.0 m long incline at an angle of 30 degrees with the horizontal. A force of 150 N is applied to the box to pull it up the incline. The applied force makes an angle of 10 degrees to the incline. The work done by the applied force is, in Joules

a) 1,870

b) 1,770

c) 1,500

d) 1,450

e) 1,380

30) A 4.0 kg ball is traveling at 5.0 m/s and strikes a wall. The 4.0 kg ball bounces off the wall with a velocity of 4.0 m/s. The change in momentum of the ball is,

a)   4 kg m/s

b) 13 kg m/s

c) 26 kg m/s

d) 30 kg m/s

e) 36 kg m/s
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31) A tractor of mass M
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 = 2,000 kg is pulling a trailer of mass M
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 = 5,000 kg. If the tractor-trailer is accelerated at 2.0 m/s
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, 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
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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 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
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b) 3.92 m/s
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c) 5.75 m/s
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d) 6.86 m/s
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e) 7.84 m/s
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33) 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

34) What is the period of a pendulum consisting of a 6.0 kg mass oscillating on a 4.0 m

 long string?

 a) 2 s

 b) 1.5 s

 c) 5 s

 d) 4 s

 e) 6 s
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