Study Guide for Introduction and Density Unit
1. Scientific Method: series of steps used by scientists to solve problems and conduct research

a. Problem, hypothesis, research, experiment, record data, analyze data, conclusion

b. Dependent variable = what you are testing or measuring during the experiment

c. Independent variable = what you purposely change at the start of the experiment

d. Control = things that stay the same, or a version of the experiment that you do not change any variables (like a group that is not given the experimental drug)

e. Hypothesis is an educated guess. (not written as a question)

f. Only change one variable at a time so you can tell cause and effect

g. Observation is a fact you observe with your senses.

h. Inference is a conclusion or explanation based on your observations.

2. Relationship graphs:

a. Direct relationship means that when one variable increases, the other variable increases too. 

b. Inverse relationship means that when one variable increases, the other variable decreases.


3. To find volume of a non-rectangular object, use water displacement. This means you measure a volume of water, then put your object into the water (must completely submerge), then measure the new volume of water. Subtract the original volume from the new larger volume and you will have the volume of your object.

a. Measure water in a graduated cylinder by using the bottom of the meniscus curve.

4. Measuring length in metric units:

a. Ruler on page 1 of ESRT is in centimeters, with the tiny lines for millimeters.

b. 1 cm = 10 mm

c. 1 m = 100 cm

5. Rounding: use the next number past the spot you want to decide if you stay the same or round up. If the next number to the right is 5 or greater, round up.

a. Rounding to the tenth decimal place means you should have one number to the right of the decimal point.

b. Rounding to the hundredth means 2 numbers. Rounding to the thousandth decimal place means 3 numbers.

6. Rate of Change formula on ESRT. “Change in value” means subtract the 2 numbers that give the start and finish measurements. Then divide that by the amount of time that has passed. 

7. Density is the amount of matter in a given space. 

a. Density = mass divided by volume (ESRT p.1)

i. Know how to solve problems for density and how to rearrange the equation to solve for mass or to solve for volume.

ii. Units are usually grams per centimeters cubed (g/cm3), but can also be grams per milliliter (g/ml).

b. Density is a property of the material, so the density will not change based on the size or quantity of the material.

c. Density will decrease as temperature increases (inverse relationship).

i. Hot air rises because it is less dense.

d. Density will increase as pressure increases (direct relationship).

e. Density of liquid water is 1 g/ml. Ice is less dense than liquid water (unusual property because most materials are more dense when solid).

i. Objects with density less than 1 will float in water. Objects with density greater than 1 will sink in water.

f. Most materials are densest as a solid and least dense as a gas. (water is exception)

