m Solving Problems

Before doing more worked-out Examples, let us look at how to approach problem
solving. First, it is important to note that physics is nof a collection of equations to
be memorized. (In fact, rather than memorizing the very useful Eqs. 2-11, it is
better to understand how to derive them from the definitions of velocity and accel-
eration as we did above.) Simply searching for an equation that might work can
lead you to a wrong result and will surely not help vou understand physics. A better
approach is to use the following (rough) procedure, which we put in a special “Box.”
(Other such Problem Solving Boxes, as an aid, will be found throughout the book.)

PROBLEM SOLVING

before trying to solve it.

as positive.]
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example, Eqs. 2-11

1. Read and reread the whole problem carefully

2. Decide what object (or objects) you are going to
study, and for what time interval. You can often
choose the initial time to be ¢ = 0.

3. Draw a diagram or picture of the situation, with
coordinate axes wherever applicable. [You can
place the origin of coordinates and the axes wher- 7. Carry out the caleulation if it is a numerical
ever you like to make your calculations easier. You
also choose which direction is positive and which is
negative. Usually we choose the x axis to the right

4. Write down what quantities are “kmown” or
*given,” and then what you want to know. Consider
quantities both at the beginning and at the end of
the chosen time interval. You may need to “trans-
late” stated language into physical terms, such as
“starts from rest” means v, = 0.

Think about which principles of physics apply in
this problem. Use common sense and vour own 9
experiences. Then plan an approach.

Consider which equations (and/or definitions) relate
the quantities involved. Before using them, be sure
their range of validity includes your problem (for
are valid only when the
acceleration is constant). If you find an applicable

equation that involves only known guantities and
one desired unknown, solve the equation alge-
braically for the unknown. In many instances
several sequential calculations, or a combination of
equations, may be needed. It is often preferable to
solve algebraically for the desired unknown before
putting in numerical values.

problem. Keep one or two extra digits during the
calculations, but round off the final answer(s) to the
correct number of significant figures (Section 1-4).
Think carefully about the result you obtain: Is it
reasonable? Does it make sense according to your
own intuition and experience? A good check is to
do a rough estimate using only powers of ten, as
discussed in Section 1-7. Often it is preferable to
do a rough estimate at the starr of a numerical
problem because it can help you focus your atten-
tion on finding a path toward a solution.

A very important aspect of doing problems is keeping
track of units. An equals sign implies the units on
each side must be the same, just as the numbers must.
If the units do not balance, a mistake has no doubt
been made. This can serve as a check on your solution
(but it only tells you if you're wrong, not if you're
right). And: always use a consistent set of units.

&

“ PROBLEM SOLVING

“Starting from rest” means

v=0 at t =10 i.\‘.t'. vy = Hl

FIGURE 2-13 Example 2-7.

K= 0 Xe=
=0 30.0m

DLV Acceleration of a car. How long does it take a car to cross
a 30.0-m-wide intersection after the light turns green, if the car accelerates
from rest at a constant 2.00 m/s*?

APPROACH We follow the Problem Solving Box, step by step.
SOLUTION

1. Reread the problem. Be sure you understand what it asks for (here, a time
period).

2. The objeet under study is the car. We need to choose the time interval
during which we look at the car’s motion: we choose t = 0, the initial time,
to be the moment the car starts to accelerate from rest (v, = 0); the time ¢ is
the instant the car has traveled the full 30.0-m width of the intersection.

3. Draw a diagram: the situation is shown in Fig. 213, where the car is shown
moving along the positive x axis. We choose x, = 0 at the front bumper of
the car before it starts to move.
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