Topic 1: Observation, Inference, Measurement – Study Guide

Vocabulary:

Inference

mass


duration 

inverse relationship
Measurement

volume


density


cyclic relationship
Observation

weight


direct relationship
rate of change
Things to Study:

1. An observation is using senses to determine something, an inference is a guess based on observations.

2. A measurement is an observation that uses an instrument to improve precision.

3. Instruments used are:  mass = balance or scale; length = metric ruler; volume = graduated cylinder or metric ruler (using length X width X height); time = stop watch; temperature = thermometer.

4. Mass is the amount of matter (number of atoms), weight is a measure of the pull of gravity.

5. Units used are:  mass (and weight) = grams; length = centimeters; volume = milliliters or cubic centimeters; time = minutes and/or seconds; thermometer = degrees Celsius, Fahrenheit, or Kelvin.

6. To get volume of a rectangular object:  measure length, width, height – multiply 

7. To get volume of an irregular object:  use water displacement method.

8. Density if the amount of matter packed into a certain amount of space.

9. Use the density triangle to find:  Density = mass divided by volume;  Volume = mass divided by density;  Mass = volume times density.

10. To find density from a graph:  Pick any mass, go over to the graph line then straight down to get the matching volume, Use the density equation (mass divided by volume) to get density.

11. On a graph of mass vs. volume:  Higher line has the higher density.

12. High density objects = heavy for size, atoms tightly packed, sinks

Low density objects = light for size, atoms loosely packed, floats

13. As temperature goes up, density goes down.

14. As pressure goes up, density goes up.

15. For most materials:  solid is most dense, then liquid, and gas is least dense.

16. Water is different – it expands when it freezes, making it less dense as a solid.

17. Water is most dense as a liquid (at 4 degrees Celsius – see front of ref. Tables.)

18. Ice floats on water because it is less dense.

19. Rate = change in whatever is being measured divided by the time it took to change.

20. Graph lines tell us the relationships:

direct = uphill graph 

cyclic graph goes up and down

 inverse = downhill graph 
no relationship is a horizontal line.

21. To tell rate on a graph:  look at the slope – steep = fast rate; gentle = slow rate.

22. On a graph:  Steady rate = straight line; Changing rate = curved line.

