General Physics I 2110-80

Exam 2


Name_____________________
1. [20%] The total consumption of electrical energy in the United States is about 1.0 *1019 joules per year. (a) What is the average rate of electrical energy consumption? (b) The population of the United States is about 300 million people. What is the average rate of electrical energy consumption per person? (c) The sun transfers energy to the earth by radiation at a rate of approximately 1.0 kW per square meter of surface. If this energy could be collected and converted to electrical energy with 40% efficiency, how great an area (in square kilometers) would be required to collect the electrical energy used in the United States?

2. [20%] A block of ice with mass 2.00 kg slides 0.600 m down an inclined plane that slopes downward at an angle of 33.4° below the horizontal. If the block of ice starts from rest, what is its final speed? You can ignore friction.

3. [20%] A sled with a mass of 8.50 kg moves in a straight line on a frictionless horizontal surface. At one point in its path, its speed is 4.80 m/s; after it has traveled 2.50 m beyond this point, its speed is 7.00 m/s. Use the work-energy theorem to find the force acting on the sled, assuming that this force is constant and that it acts in the direction of the sled's motion

4. [20%] A block with mass m = 0.90 kg is forced against a horizontal spring of negligible mass, compressing the spring a distance of 0.20 m. When released, the block moves on a horizontal table top for 1.00 m before coming to rest. The spring constant k is 110 N/m. What is the coefficient of kinetic friction, µk between the block and the table?


5.  [20%] An elevator has mass 600 kg, not including passengers. The elevator is designed to ascend, at constant speed, a vertical distance of 20.0 m (five floors) in 20.0 s and it is driven by a motor that can provide up to 45 hp to the elevator. What is the maximum number of passengers that can ride in the elevator? Assume that an average passenger has a mass of 70.0 kg..
MULTIPLE CHOICE.  Choose the one alternative that best completes the statement or answers the question. [5% each]

1) 


Work done by STATIC FRICTION is always 


1) 


_______ 

A) 


parallel to the surface. 

B) 


perpendicular to the surface. 

C) 


positive. 

D) 


zero. 

E) 


negative. 

2) 


You slam on the brakes of your car in a panic, and skid a certain distance on a straight, level road.  If you had been traveling twice as fast, what distance would the car have skidded, under the same conditions? 


2) 


_______ 

A) 


It would have skidded one half as far. 

B) 


It would have skidded 4 times farther. 

C) 


It would have skidded twice as far. 

D) 


It would have skidded 1.4 times farther. 

E) 


It is impossible to tell from the information given. 

3) 


Action-reaction forces are 


3) 


_______ 

A) 


equal in magnitude and point in opposite directions. 

B) 


unequal in magnitude but point in the same direction. 

C) 


unequal in magnitude and point in opposite directions. 

D) 


equal in magnitude and point in the same direction. 

4) 


An object is released from rest a height h above the ground.  A second object with four times the mass of the first is released from the same height.  The potential energy of the second object compared to the first is  


4) 


_______ 

A) 


one-fourth as much. 

B) 


four times as much. 

C) 


twice as much. 

D) 


eight times as much. 

E) 


one-half as much. 

5) 


A 400-kg box is lifted vertically upward with constant velocity by means of two cables pulling at  40.0° on either side of the vertical direction. What is the tension in each cable? 


5) 


_______ 

A) 


800 N 


B) 


2560 N 


C) 


400 N 


D) 


231 N 


E) 


3920 N 

6) 


An object is being acted upon by three forces and moves with a constant velocity. One force is 60.0 N along the x-axis, the second is 75.0 N along the y-axis. What is the magnitude of the third force? 


6) 


_______ 

A) 


15.0 N 


B) 


96.0 N 


C) 


135 N 


D) 


48.0 N 


E) 


67.5 N 

Figure 7-6
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7) 


An object is under the influence of a force as represented by the force vs. position graph as shown in Figure 7-6. What is the work done as it moves from 0 to 10 m? 


7) 


_______ 

A) 


50 J 


B) 


100 J 


C) 


125 J 


D) 


80 J 


E) 


25 J 

8) 


An object approaches the bottom of a ramp, point A. It goes up the ramp and turns around at point B, which is 40.0 m above A. The ramp makes an angle of 30.0° with the horizontal. What is the speed of the object at point A? Neglect friction and use g = 10.0 m/[image: image2.jpg]


. 


8) 


_______ 

A) 


23.8 m/s 


B) 


11.6 m/s 


C) 


10.0 m/s 


D) 


28.3 m/s 


E) 


15.3 m/s

