PHY 211 Objectives

Chapter 5

Terms

Be able to define or discuss the following terms and ideas, with their SI units if appropriate.
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Newton’s second law

normal component of a contact force (i.e. normal force)
frictional component of a contact force (i.e. friction)
kinetic friction

static friction

maximum static friction

coeflicient of kinetic friction

coeflicient of static friction

x-component of weight and y-component of weight for an object on a hill, with the coordinate system
oriented with the x-axis parallel to the hill and the y-axis perpendicular to the hill.

equilibrium
torque

moment arm

Equations

Understand the meaning and know the SI units of all symbols in these equations; know how to perform each
mathematical operation, such as trig functions; know how to solve for any unknown quantity; understand
how changing one quantity affects another quantity (if all other quantities remain constant); be able to apply
one or more equations to solve a problem.

e Newton’s second law for an object labeled A:

Zﬁ(m A= mA&'A (1)

e Newton’s second law written in component form:

YF, = ma, YFy, =may (2)
e kinetic friction:
fe = pFN (3)
e maximum static friction:
fs,mam = MSFN (4)



e static friction:

0<fs < fsmaz depending on other forces (5)
e torque:
T=+Fd where d is the moment arm (6)
Skills
1. sketch a free-body diagram for an object in a given situation.

2.

Apply Newton’s second law in two dimensions and solve for an unknown force or an unknown accelera-
tion by drawing a picture, identifying the object to analyze, drawing a free-body diagram, substituting
into Newton’s second law, and solving for the unknown.

Apply Newton’s second law to an object on a hill and resolve the weight vector into a component
parallel to the hill (w;) and perpendicular to the hill (w,).

Apply Newton’s second law to an object on which there is a frictional force.

Apply both conditions of equilibrium (Eﬁ =0 and 7 = 0) to an object that is in equilibrium.

Lab Skills

1.

measure the acceleration of an object if given its position x as a function of time, in the form x =
At> + Bt + C.

measure the acceleration of an object if given its velocity v, as a function of time, in the form v, =
mt + b.

calculate the impact force on an object, given its acceleration and other forces, such as for a gymnast
that is landing on a mat during a dismount.



