CH2: Motion in One Dimension.
· VELOCITY is a vector magnitude + direction
· Speed is the magnitudeof the velocity vector and is always positive.
POSITION-VS-TIME GRAPH  Continuous curve that shows position as a function of time.
· Velocity is the slope!	Vx = Δx/Δt
VELOCITY-VS-TIME GRAPH  Continuous curve that shows velocity as a function of time.
· DisplacementΔx is the area under the graph during interval Δt.
UNIFORM MOTION  Object’s motion is a straight line on a position-vs.-time graph.
· xf = xi + vxΔt,where vx is constant.
INSTANTANEOUS VELOCITYAn object’s velocity at a specific instant of time.
· In changing velocity, the object’s motion is a curved line on a position-vs.-time graph.
· Instantaneous Velocity is the slope of the tangent line.
ACCELERATIONrate of change in velocity; it’s a vector.
· . ax = Δvx / Δt
· Acceleration is the slope of the velocity-vs.-time graph.
· Note the sign of the acceleration!
CONSTANT ACCELERATIONvelocity changing at a constant rate.
· (vx)f = (vx)i + aΔt				[velocity equation]
· xf = xi + (vx)i Δt + ½ax(Δt)2	[position equation]
· Δx = ½ ax(Δt)2					[quadratic relationship  curve]
· (vx)f2 = (vx)i2 + 2aΔx			[velocity & displacement]
FREE FALLsdfsdfsdd
· . afreefall = 9.8 m/s2, vertically downward.
· g = 9.80 m/s2 [magnitude, always positive] afreefall = - g [earth only]
CH3: Forces + Newton’s Laws of Motion.
· The natural state of an object is uniform motion w/ constant velocity.
NEWTON’S FIRST LAW:
Consider an object with no force acting on it. If it’s at rest, it will remain at rest; if it is moving, it’ll continue to move in a straight line at constant speed.
WHAT’S A FORCE?Push/pull, vector, requires an agent, contact/long-range.
NET FORCEthe vector sum of all forces combined.
· Fnet = F1 + F2 + F3 …
WEIGHTThegravitational pull of the earthon an object on/near the surface of the earth. 
· An object’s weight vector always points vertically downward.
· NOT the same as mass!
SPRING FORCE (Fsp)Compressed – pushing, stretched – pulling. 
TENSION FORCE(T)the contact force exerted when a string/rope/wire pulls on an object.
· The direction of the tension force is always in the direction of the string/rope.
· Atomic model pulling harder on rope: its microscopic springs stretch more, increasing the spring force exerted on each other + the box it’s attached to.
NORMAL FORCE (n) the force exerted by a surface (agent) against an object that is pressing against it. 
· Arises from the compression of molecular bonds (spring forces!)
FRICTIONfrictional force is always parallel to the surface.
· KINETIC FRICTION (fk)  as an object slides across a surface.
· Always opposes the direction of motion
· STATIC FRICTION (fa)  keeps an object ‘stuck’ on a surface, preventing motion.
· Points in the opposite direction in which the object would move if there were no friction.
· Points in the direction necessary to prevent motion.
DRAG(D) a resistive force; the force of a fluid on a moving object.
· Points opposite to the direction of motion. (E.g. AIR RESISTANCE)
· LARGE for objects moving at high speeds or in dense fluids.
· *We can neglect air resistance in all problems unless they say so* lol woo0o.
THRUST(Fthrust)The force opposite to the difrection in which exhaust gas is expelled at high speed. 
ELECTRIC/MAGNETIC FORCES exert long-range forces, like gravity; act on charged particles.
“INERTIA”the tendency of an object to resist achange in velocity
WHAT DO FORCES DO?
· An object pulled with constant force moves with constant acceleration.
· Acceleration is directly proportional to the force size.
· Acceleration is inversely proportional to the mass on which the force acts on:
· m = 1 kg x a1/a			[…basically + mass, + resist accel.]
· Mass the property of an object that determines how it accelerates in response to an applied force.
NEWTON’S SECOND LAW:
An object of mass m subjected to forces F1, F2, F3... will undergo an acceleration a given by :
		Fnet = ma, where a points in thesame direction as Fnet.
UNITS OF FORCE a NEWTON
· N = 1kg x m/s2
· 1 lb = 4.45 N
NEWTON’S THIRDLAW:Interaction of several objects.
Every force acts as one member of an action/reaction pair of forces; 
the two members of the pair:
· The two members act on two different objects.
· The two members point in opposite directions, with equal magnitude.
EXTERNAL FORCESin system originating from outside (e.g. environment: weight due to earth)
INTERNAL FORCESbetween objects in system.			^HAS NO EFFECT ON MOTION so don’t identify?
PROPULSIONA force that drives the system (internal source of energy) (e.g. running/cars)

CH4: Applying Newton’s Laws.
EQUILIBRIUM PROBLEMSa = 0, Object at rest (STATIC EQ) / constant velocity (DYNAMIC EQ)
· Use FIRST LAW in components: ∑Fx = 0 , ∑Fy = 0.
DYNAMICS & SECOND LAWLinking force and motion
· Forces acting on an object determine its acceleration: a = Fnet/m
· Kinematics to find motion from a, & SECOND LAW in components: ∑Fx = max , ∑Fy = may.
MASS & WEIGHTNOT the same! 
· Fnet = w , w = ma.
· afreefall = (g, downward)w = mg
APPARENT WEIGHTLike in an elevator! Wapp is the magnitude of the contact force supporting the object.
· wapp = w + may = mg + may = m(g + ay).
· E.g. if elevator’s accelerating upwards, ay = +a  wapp = w + ma, so wapp> w. (HEAVIER!)
WEIGHTLESSNESSNo sensation of weight, no apparent weight! Wapp = 0. 
FRICTIONa = 0, Object at rest (STATIC EQ) / constant velocity (DYNAMIC EQ)
· Static Friction: Fs = Fpush Acts in response to an applied force.
· COEFFICIENT OF STATIC FRICTION fsmax is proportional to magnitude of normal force.
· Fsmax = µsn.  any more than that and it’ll slip & move! Fnet=0.
· Kinetic Friction: 
· COEFFICIENT OF KINETIC FRICTION does not depend on velocityof object sliding!
· Fk = µkn
· Rolling Friction:Portion of a wheel touching the ground is stationary to the surface, not sliding.
· Tire becomes deformed, then the road pushes backwards on the tire. 
· COEFFICIENT OF ROLLING FRICTION  direction opposes that of motion.
· Fr = µrn
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