MEASURING MOTION
LINEAR MOTION means an object moves in a straight line in only one dimension, backward/forward or up/down. 
Position directions:
( + )  This sign indicates up or to the right of the starting point
( - )  This sign indicates down or to the left of the starting point
Displacement and Velocity directions:
 ( + )  indicates up or toward the observer’s right
( - )  indicates down or onward the observer’s left
Note: A velocity of -20 m/s is not slower than a velocity of +20 m/s. It means that the two motions have the same speed but moving in opposite directions.
Basic tools for studying motion:
a) A watch – for measuring time
b) Metre stick – for measuring the length or distance 
c) Calculator – for calculating, especially big numbers
Other measuring instruments:
1) Metronomes and markers – use to track motion of an object
2) Ticker timers – use to mark a paper (exam)
3) Ultrasonic motion sensors – use to calculate the distance of an object  by means of a sensor and a computer
4) Photogate timers – use to detect changes in light intensity as it shaded by a passing moving object
(Refer to 305-307 for the appearance and how it is used.)
Perform Investigation 9-D “Slow but Sure” on page 308-309.
RATE OF CHANGE
The symbol ∆ is used to indicate a change in a quantity. To determine the change of position or time, it is always calculated by subtracting the initial state from the final state. In Mathematics, a RATE describes how a quantity is changing. In Physics, the term RATE OF CHANGE means how fast a quantity is changing over time. Velocity is the rate of change in position (v=d/t) while acceleration is the rate of change in velocity (   =v/t).
Average Rate of Change = total change / time interval = final state – initial state / final time- initial time
Rate of Change in Position		Rate Change in Velocity
∆v = df – di / tf – ti		∆     ave = vf – vi / tf – ti
Steps on problem solving (in Physics):
1) Read the situation at least twice carefully and identify the problem.
2) Draw a sketch to represent the problem.
3) Write down the given information.
4) State what is required in the problem.
5) Analyze and decide what formula to use in solving the problem.
6) Substitute the given information to the formula and show your solution.
7) Double-check the answer of the problem.
8) Always state the answer in sentence form using a complete standard of unit asked in the problem.

(Refer on page 311 for sample problems of the rate of change.)
Using Graphs
Graphs are used to illustrate or exhibit the relationship of two quantities or set of points. It is a powerful tool for analyzing numerical data. A graph was discovered by RENE DESCARTES, a French mathematician.  Here are three reasons why it is very useful:
1) Patterns in data can be often identified more clearly in graphs than using a table.
2) Graphs can correct errors/mistakes in the observations.
3) Calculating useful information is often simpler using a graph.

With the use of a line graph, the slope of the line and the equation of line can be calculated.

Slope of Line (m) = ∆d / ∆t 
Equation of Line ( d ) = mt + b

(Copy the graph sample on page 313 for reference.)
HOMEWORK:
Answer questions # 1, 2 , 4, 6 and 7 on pages 313-314.

WEEKEND HOMEWORK
Copy and answer Chapter Review # 1-8, 13.
