ANSWERS TO QUESTIONS
1.	Force is a push or a pull that usually causes distortion and/or acceleration. Examples: weight (force of gravity) pulling down on everything, force of friction between you and your seat, force of friction holding nails and screws in desks, cabinets, walls, etc., and so on.
2.	Weight is the force of gravity acting on a body. An object is truly weightless only if there is no other body around to exert a gravitational force on it.
3.	Force of air resistance acting toward the rear of the car and a force of static friction between the car’s roof and the book acting forward.
4.	Static friction is the type of friction that acts when there is no relative motion between two bodies. Kinetic friction acts when there is relative motion between two bodies in contact. One example of both acting at the same time is a moving car: static friction acts between the road and the tires, and kinetic friction acts between the air and the outside of the car. (See page 49.)
5.	There are friction forces at both contact surfaces—between the hand and the book on top, and between the book and the table underneath. If the friction force between the hand and the book is larger than that between the table and the book, the book will be dragged along by the hand. In this case static friction acts between the book and the hand, and kinetic friction acts between the table and the book.
	In the case where the book stays put and the hand slips, it’s very tempting to think that the friction between the book and the hand is less than that between the book and the table. But that is not true—the two friction forces must be equal!  The book is motionless, so it has zero acceleration and therefore zero net force. The two friction forces (acting in opposite directions) must exactly cancel each other. Here static friction acts between the book and the table, and kinetic friction acts between the hand and the book.
	Do several trials with your hand and a real book. Press gently at first so your hand slips, then gradually increase the pressure. In successive trials where the book does not move, the static friction between the book and table simply grows in strength to match the increasing kinetic friction force applied by your hand. When you reach the pressure where the book begins to slide, your hand is exerting a friction force larger than the maximum possible static friction force between the book and table at that pressure.
6.	An external force is one caused by something outside of the body under consideration. An internal force can’t accelerate an object because, by Newton’s third law, any internal force acting in some direction on one part of a body would produce an equal but opposite force acting on another part. The two forces would cancel each other.
7.	The combined forces of A and the teammate will the same as a single force 1.41 (the square root of 2) times as strong on B toward the southeast. What B’s subsequent motion will be depends on whether he was already moving or not (and how fast and in which direction), how massive he is, whether other forces in addition to the two mentioned also act on B, and how long the forces continue to act. Only in the simple case of B being at rest when the other players hit him can we say he will go toward the southeast. Newton’s second law can be applied to solve for the motion in all the other cases, with more work involved.
8.	A steady centripetal force causes an object to move along a circular path. If the force disappears, the object moves in a straight line with constant speed, its direction being that in which it was traveling at the instant the force disappeared. (See page 44.)
9.	Constant speed and heading together imply constant velocity and therefore zero acceleration. Newton’s second law then says the net force on the train car is zero.
[bookmark: _GoBack]10.	Mass is an intrinsic property of a body that determines the acceleration when a net force acts. Weight is a force acting on a body caused by something outside the body, like the Earth. Weight depends on where an object is—mass does not. (See page 48.)
ANSWERS TO EVEN NUMBERED PROBLEMS
2. 	m  30.6 kg
4.	a)  W  11,074 N
	b)  W  2,491.65 lb
6.	F  1,500 N
8.	m  15 kg
10.	a)  a  16.3 m/s2; or 1.7 g’s
	b)  F  1,059.5 N ; 238.4 lb
12.	a)  a = 13.3 m/s2
	b)  v = 106.4 m/s
	c)  d = 425.6 m
14.	a)  a  3 m/s2  
	b)  F   240 N  
	c)  d = 13.5 m
16.	a)  a = 28 m/s2
	b)  d = 87.5 m
	c)  F = 504,000 N
18.	70,560 N
20.	a)  a = 9 m/s2; 0.918 g's
	b)  F = 5,400 N 

