Handout 05.3

Solving Dynamics Problems
“... then he tried again, to the same end. And a third time.

It only took that horse two bites to learn better, Des[demona]
observed, amused...

...I swear the man doesn’t listen to a thing one tells him.”

— Penric’s Mission

Issue: While many problems can be solved in multiples ways, there are, however, some
elements that must be present for the solution to make physical sense. In addition to
presenting the fundamental principle and strategy to solve the problem, care should be
taken not to confuse or mix vectors quantities with scalars quantities. (Review the
“Solution vs Answer” handout.)

Solving Dynamics Problems

The solution to Dynamics or Newton’s Laws problems include two stages:

+ asetup stage, involving the sketching of free-body diagrams (FBD); and
* an analysis stage, involving the application of Newton’s Laws.

Setup Stage: Refer to Free-Body Diagrams handout.

Analysis Stage: Apply Newton’s Laws (i.e. “Read” the free-body diagrams).
P EACH STEP IS GRADED.

* Physics Principle: write the relevant Newton’s Law(s) example:
equation(s) independently for each direction (axis). L.
i.e: Newton’s 1st Law (XF = 0) or 2nd Law (XF = ma) Z =0

* Application: Write the explicit sum of the vectors or
component vectors along that direction. Fiy+ Fypt ..+ Fny =0
Note: there must be a variable for every force (arrow)
in the FBD.

* Sign Convention: Separate magnitude and direction.
Use +/- signs to represent the direction of the
components. Fio —Fop + ... — Fng =0
Note: the variables are now magnitudes, so no arrow
caps; the direction is described by the +/- signs.

* Write the components in terms of the original vector
magnitudes and functions of the angles (sin or cos), g cosf, — Fysinfy + ... = 0
when applicable. If the angle is not known, you may
leave it as a component.

+ Identify and solve for the desired quantity.
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