PHYS 201        Test #2
Fall 2005  
Name:_________________________         

For the MC questions write your answers in the line next to the question number and for others use the space provided. 

Equations of Kinematics for constant acceleration are given below:

	1.
	2.
	3.
	4.
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(F = ma,
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Acceleration due to gravity = g = 9.8 m/s2. 

Centripetal force is given by,


[image: image2.wmf].

2

r

v

m

F

c

=


The linear momentum of an object of mass, m moving with velocity, v is defined as follows,


 p = mv.

Impulse is defined as the product of the force and time. 


I = Ft.

Kinetic Energy is given by, 
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Potential Energy is given by, 
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Work done by a Force, 
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PHYS 201        Test #2
Fall 2005            Name:_____________________________

___1. Which one of the following statements correctly states Newton’s third law?

a. Every particle in the universe exerts an attractive force on every other particle

b. An object will remain in a state of rest or of uniform motion in a straight line unless acted on by an outside net force.  

c. The net force acting on an object is equals to the product of the mass of the object and the acceleration of the object. 

d. When one object exerts a force on a second object, the second object exerts a force on the first that has an equal magnitude but opposite direction.

e. Frictional forces are in the opposite direction of motion.

___2. Which one of the following is also the unit newton, N?
a. kg.m2/s2
b. kg/(m.s2)
c. kg.m/s2
d. kg.m2/s3
e. kg.m/s3
f. kg.m/s
___3. A person with a black belt in karate has a fist that has a mass of 0.70 kg. Starting from rest, this fist attains a velocity of 6.0 m/s in 0.15 s. What is the magnitude of the net force applied to the fist to achieve this?
a. 6.9 N
b. 4.2 N
c. 28 N

d. 5.6 N
e. 40 N  

___4. A ball has a speed of 15 m/s. Only one external force acts on the ball. After this force acts, the speed of the ball is 17 m/s. What can be said about the work done by the force? 

a. positive
b. negative
c. no work
___5. Two identical cars have the same speed, one traveling east and one traveling west. Which one of the following is true?

a. Both have the same momentum and same kinetic energy.

b. Both have the same momentum, but different kinetic energy.

c. Both have different momentum and different kinetic energy.
d. Both have the different momentum, but same kinetic energy.
____6. A car is traveling at a constant speed along the road ABCDE shown in the drawing. 

Sections AB and DE are straight. In which section of the road, the acceleration is the largest? 
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a. AB
b. BC
c. CD
d. DE
e. zero everywhere 

7-12) A 35-kg box is pulled along a horizontal surface at a constant velocity. The pulling force has a magnitude of 80.0 N, which is applied at a 300 angle as shown below. Frictional force is also present. 
7. Show all the forces acting on the box.

8. Resolve the 80-N force into horizontal and vertical components, in the diagram.
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___9. What is the magnitude of the normal force acting on the box?

a. 343 N
b. 383 N
c. 80 N 
d. 303 N
e. 40 N

___10. What is the frictional force acting on the box?

a. 69.3 N
b. 80 N

c. 40 N

d. 303 N
e. 343 N

___11. What is the coefficient of kinetic friction?

a. 0.23

b. 0.20

c. 0.18

d. 0.13

e. 0.10

___12. What is the work done by the pulling force in moving the box 16 m? 

a. 640 J
b. 1280 J
c. 1106 J
d. 0

e. 5488 J
___13. Which one of the fundamental force is responsible for the stable nucleus?

a. gravitational force
b. electromagnetic force


c. weak nuclear force
d. strong nuclear force

___14. Which one of the following is an example for a conservative force?

a. electric force
b. frictional force
c. pushing 


d. pulling 

e. tension in a cord
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____15. Two masses (3-kg and 5-kg) are attached by a massless cord 
passing over a massless, frictionless pulley of an Atwood's machine 
and  released. What will be the acceleration of the masses?
ADVANCE \d4a. 2.45 m/s2

b. 9.8 m/s2 

c. 3.92 m/s2

d. 6.53 m/s2
____16. A toy car (0.50 kg) runs on a frictionless track and has an initial kinetic energy of 2.2 J, as the drawing shows. The numbers beneath each hill give the heights of the hills. Over which of the hills will the car coast? 
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	a. 
A 

b. 
A and B 

c.
A, B, and C 

d.
A, B, C, and D 

e.
A, B, C, D, and E 




17. What is an isolated system? 

18. A car with a mass of 850-kg and a speed of 16 m/s approaches an intersection as shown. A 1200-kg minivan traveling at 21 m/s is heading for the same intersection. The car and minivan collide and stick together. Find the speed (vf) and direction (θ) of the wreckage just after the collision, assuming external forces can ignored. 
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Newton’s law of gravitation is given:   
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19. Express the SI unit of the gravitational constant, G. _____________________

20. An expression for the magnitude of the centripetal force, Fc in terms of the mass (m) and speed (v) of the object and the radius (r) of the circular path is given below. 
Show that the right-side of the above equation yields the unit Newton (N) by plugging the units for the quantities shown.
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21. Derive an expression for the speed of a satellite (v) in circular orbit around Earth in terms of the universal gravitational constant (G), mass of Earth (M), and the distance of the satellite from the center of Earth (r). 

22. A satellite circles the Earth in an orbit whose altitude is equal to the radius of the Earth. Calculate the speed of the satellite. (Mass of Earth = M = 5.98 x 1024Kg, Radius of Earth = R = 6380 km) 

23. While driving along a country lane with a constant speed of 15 m/s, one encounters a dip in the road. The dip can be approximated as a circular arc of radius 55 m. What is the normal force exerted by the car seat on the 85-kg driver when the car is at the bottom of the dip?
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