HONORS EARTH/PHYSICAL SCIENCE
SUMMER ASSIGNMENT PACKET
PUEBLO COUNTY HIGH SCHOOL

Purpose:

During the summer months before the beginning of the fall semester, all students who plan to take Honors
Earth/Physical Science must complete the following assignments to prepare them for the topics they will study
during the course. Through the completion of this assignment, students will review previously learned
mathematical concepts, units of measure / dimensional analysis, and reasoning strategies, which form the
foundation of this course.

Assignment:
1. Download and read all notes attached to this document. (You do NOT have to print them out.)

2. Download, print, and complete the assignment packet for Honors Earth/Physical Science from the PCHS
website. This assignment will be turned-in during the first week of class.

4. Please take this assignment seriously, as this assignment will represent the initial assessment for this
course.

5. Ifyou have questions about either of these assignments, email us at the following
Ms. Devon Burke dburke@district70.org
Ms. Michelle Bailey mbailey@district70.org



Scientific Notation
shorthand method of writing very small or very large numbers.

form M x 101 where 1 = IM| <10 and n is a whole number
A. Standard numeral to scientific notation.

1. move the decimal point in the standard numeral so that only 1 nonzero digit is to the left of the
decimal point

2. count the number of places that the decimal point was moved
a. if the standard numeral was greater than 1, the exponent is positive.
b. if the standard numeral was less than 1, the exponent is negative.

310,000 =3.1x 10° or 0.0000045 =4.5x 10°

B. Scientific notation to standard numeral
1. if the exponent is positive, move the decimal that many places to the right
2. if the exponent is negative, move the decimal that many places to the left

3. fill in with zeros if necessary
1.5x 10* = 15,000 or 3.73x 107 =0.00373

Significant Digits
1. State the number of significant digits for each value.
a. all nonzero digits are significant.
c. zeros between significant digits are significant.
b. zeros at the end of a number that includes a decimal point are significant.
d. zeros before the first nonzero digit are NOT significant.
e. zeros at the end of a number without a decimal point are NOT significant.

Metrics
Factor Prefix Symbol

10" tera- T
10° giga- G
10° mega- M
10° kilo- k
10° hecto- h
10! deca- da
10" base unit (L, m, gJ)

10" deci- d
107 centi- c
10” milli- m
10° micro- vl
107 nano- n
1072 pico- p

Using the chart above, we can determine how many places to move the decimal point by taking the difference
between the exponents from one unit to the other and determining whether the unit gets larger or smaller.

Example: Convert 5 mL to L Convert 25 hm to cm

On the chart above, go from On the chart above, go from

micro- to milli- (3 places). hecto- to centi (4 places).

Since the unit gets larger, the Since the unit gets smaller, the
number must get smaller to number must get larger to

balance out the conversion. balance out the conversion.
Smaller numbers are to the left on Larger numbers are to the right on
a number line, so move the decimal a number line, so move the decimal
point three places to the left. point three places to the right.

5mL =0.005 mL 25 hm =2500 000 cm



WORKING WITH UNIT S

1. Units are very important in science
2. All measurement numbers MUST have units
3. You may NOT drop units in calculations!

ADDING or SUBTRACTING
1. units must be the same

12m — 3m =9m
2. if units aren’t the same, you must convert
I15m + 100cm = 15m + Ilm = 16m
15m + 100cm = 1500cm + 100cm = 1600cm
(100cm = 1m)

MULTIPLYING or DIVIDING
1. units do not have to be the same

4) - 2m = 8N'm (Joule)
6m / 3s = 2"/,

2. cancel units if possible
7" 4s =28m



GRAPHS

Scientists use graphs to organize and interpret data and to observe patterns or to retrieve information about data collected
by others. A well-constructed graph is also a source of additional information about the quantities being studied.
Several kinds of graphs can be used in science.
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TYPES OF GRAPHS
Pie graphs — show the relationship of parts to a whole
Bar graphs — compare many examples of the same thing
Line graphs — show how one quantity affects the value of another
Scatter plots — express a trend or relationship between two quantities.

PARTS OF A GRAPH
Title: tells what the graph is about
Axes: (x-horizontal, y-vertical)
used in bar graphs, line graphs, and scatter plots
must be labeled to tell the user what each axis stands for
must include appropriate units

DATA TO BE GRAPHED
Information may be given in a variety of ways
within the text
data in an experiment
table form X y

x and y stand for the variables that are to be plotted on the graph
Information is easiest to plot if put in table form before graphing



GRAPHING TECHNIQUES

Frequently an investigation will involve finding out how changing one quantity affects the value of another. The quantity that is
deliberately manipulated is called the independent/manipulated variable. The quantity that changes as a result of the independent
variable is called the dependent/responding variable.

The relationship between the independent and dependent variable may not be obvious from simply looking at the written data.
However, if one quantity is plotted against the other, the resulting graph gives evidence of what sort of relationship, if any, exists
between the variables.

PREPARING BAR GRAPHS, LINE GRAPHS and SCATTER PLOTS
1. Identify the independent and dependent variables. The independent, or known, variable is one that the scientist chooses
and controls. The dependent variable changes as a result of the independent variable.

2. Plot the independent variable on the horizontal (x) axis and the dependent variable on the vertical (y) axis.
3. Label each axis with the name of the variable and the unit.

4. Title your graph. The title should clearly state the purpose of the graph and include the independent and dependent
variables. (Typically stated in the form: dependent variable vs independent variable.)

5.If all quantities you are plotting are positive, use the left edge of the graph as the y-axis and the bottom edge of the graph as the
x-axis. If some of the quantities are negative, re- draw one or both axes so that they cross. The intersection of the x-axis and the y-
axis is the origin (0,0). DO NOT re-draw the axes unless necessary.

6. Begin to number the axes at the point where they intersect. Choose your scale carefully. NO breaks.
a. Each interval along an axis MUST represent a logical, convenient amount of that quantity. (Use whole numbers or
non-repeating decimals.)
b. Each interval along an axis MUST represent the same amount of that quantity. Number the 1* five lines on each axis.
Then to avoid a cluttered appearance, number every other line.
c. Make graphs as large as possiblé&.arge graphs are easier to read and the information derived from them is more accurate than
that from small graphs.

7. Plot each data point.

BAR GRAPHS
8. Draw in the bars to the appropriate height and color or shade each one differently.

LINE GRAPHS (not used often)
8. Connect the data points with individual straight lines.

SCATTER PLOTS
8. Carefully sketch a line/curve that "best fits" the data points. NEVER "connect the dots."
a. If the data points appear to be in a straight line, use a ruler and a sharp pencil to draw the best straight line you can.
Have the line go through as many points as possible with approximately the same number of points above the line as below it.
b. If the points do not form a straight line, draw the best smooth curve possible.
c. DO NOT extend a line/curve past the data points; the relationship may not exist.
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