
A.P. Environmental Science Summer Work 
Brayer: 2018-2019 

 
Welcome to AP Environmental Science (APES)! While you voluntarily signed up for APES 
weeks ago, you might not have thought much about it since then. In order to be successful in this 
course you will need to complete a few tasks before school starts in September. In this document, 
I give a brief overview of environmental science, list the required and suggested materials for the 
class, and then outline the 7 tasks you must complete during summer break.   
 
Before I go any further, I want to be VERY clear: regardless of stereotypes, APES is NOT an 
“easy AP science”. If you are taking this course just because you think that you will get an “easy 
A” without doing much work, you are wrong. I want you to think deeply about why you are 
taking this course. This course requires A LOT of work, and in order to score well, you will need 
to consistently put forth that work and effort! To succeed in this class, effective time 
management, a strong work ethic, and the ability to be an independent reader are CRITICAL. On 
the other hand, if you are thinking to yourself that you haven’t had the greatest science career at 
Pingree, don’t fret! If you truly commit yourself to this course and are willing to work hard, you 
will succeed.   
 
Enough of the serious stuff and now on to the interesting stuff… You may be wondering what 
exactly is environmental science and why do we study it? Environmental science is a 
multidisciplinary field that integrates physical, biological, and information sciences to the study 
of the environment and the solution of environmental problems. Bringing a systems approach to 
the analysis of environmental problems, environmental scientists work to understand earth 
processes, evaluate energy systems and pollution control, and study global climate change. Put 
simply, environmental scientists study how the natural world works and what happens to it as the 
human population continues to expand.  
 
As your teacher, my goal is to provide you with the scientific concepts, methodologies, and 
principles required to understand the interrelationships of the natural world and to analyze both 
natural and human-made environmental problems. In this course, we will focus on the “real 
science” behind environmental problems and issues. In addition to completing in class activities 
and labs, we will perform some fieldwork. This means that we will spend time outside collecting 
data in the environment around us. If you do not enjoy being outside, then this course may not be 
for you.  
 
Understand that at this time, all AP science students are enrolled in APES at this time on a 
provisional status. Your eligibility to continue in this course depends on your on-time completion 
of all summer assignments and a satisfactory grade on the summer assignment exam in the 
beginning of September. Furthermore, know that all students enrolled in this course are required 
to take the AP exam in May.  
 
I am extremely excited to be working with you this fall in APES! 
 
 



Required Materials:  
 

1. Environmental Science for AP* (the second edition) 
Andrew J. Friedland and Rick Relyea, W.H. Freeman- 
2015 
 

ISBN-13: 978-1464108686 
ISBN-10: 1464108684 
 
To purchase the hardcover textbook or the eText, I recommend 
using Amazon:  
 
https://www.amazon.com/Environmental-Science-AP-
Friedland/dp/1464108684/ref=mt_hardcover?_encoding=UTF8
&me=&dpID=61ALgJGbH6L&preST=_SX258_BO1,204,203,
200_QL70_&dpSrc=detail 
 
 
BE SURE YOU OBTAIN THE SECOND EDITION! There is 
a first edition, which past Pingree APES students have used. 
You will be the first group of Pingree students using this edition.  
 
 
 
 
 
Recommended Materials:  
 

1. An AP Environmental Science Test Prep Book   
 
While not essential for your success in this course, a test prep 
book might be useful to you. While there many, I suggest one 
of the three: 
 
Barron's AP Environmental Science 
Princeton Review’s Cracking the AP Environmental Science 
Exam 
CliffsNotes’ AP Environmental Science 

You can purchase these test prep books on Amazon, Barnes and 
Nobles, or any bookstore.  
 

2. Notebook, binder, and folders in order to organize the 
course material.  

 
 
 
 
 
 



APES Summer Assignments 
 
In order to succeed in APES, you must be able to do basic math WITHOUT a calculator. Yes, 
without a calculator, because the use of calculators is prohibited on the AP exam! While you will 
never have to do calculus in this course, you must be able to solve basic algebraic formulas as 
well as work with very large numbers.  
 
Because this is a college-level course, I will assume that you are proficient with some basic math 
concepts before we meet in September: metric system conversions, scientific notation, 
dimensional analysis, and percent/percent change. Furthermore, I will assume that you are 
proficient at graphing data. Your first five summer assignments will review basic math and 
graphing concepts. Your sixth assignment will be to read and prepare for a discussion on an 
article that examines the impact of humans on the Earth. And your last assignment will be to read 
Chapter 1 and answer the associated Guided Reading Questions. These assignments will be due 
throughout the summer and will be turned in to me via Google Docs.  You will be tested on this 
material at the end of the first week of school.  
 
HOW TO SUBMIT SUMMER WORK: 
 

• Create a Google folder that will contain all of your summer assignments and “share” that 
folder with me (Mary Brayer).  

o Title your Google folder: “{last name}_APES Summer Assignments” 
§ For example: Brayer_APES Summer Assignments 

• Create a Google document for EACH summer assignment and add to your folder.  
o    Title your Google doc: “{last name}_APES Summer Assignment___” 

§ For example: Brayer_APES Summer Assignment 1 
• Each summer assignment is due by 11:59 PM on the due date.  

 
IMPORTANT NOTES ABOUT SUMMER WORK:  
 
1. Many assignments require you to show ALL work including correct dimensional analysis 

setups as you solve problems. If you cannot show ALL of your work (including correct 
dimensional analysis setups, any addition/subtraction/etc.) electronically, I HIGHLY 
recommend that you hand write those assignments. You can scan/take a photo of your hand 
written work and create a PDF to add to your shared folder.  The PDF needs to be legible 
(large enough, clear, and readable). If the PDF is not legible, you may lose points. Be sure to 
title the PDF assignment as indicated above. (Assignment 5 requires you to make graphs by 
hand so you will need to submit a PDF for that!) 

 
2. Each summer assignment is due by 11:59 PM on the due date. Google Docs has a 

chronological tracking feature that allows me to see when the edits are made. Post due date 
edits will not be accepted. It is expected that all students meet the due dates for each 
summer assignment. If you know in advance that you will be away from a computer with 
internet access during a period of time that would cause you to miss a deadline, plan to 
complete and share the assignment with me ahead of time. 

 
3. Assignments that I do not receive by the due day will not receive any credit (0 pts). Solutions 

to each of the summer assignments will be shared with the class in the fall. 
 



4. You summer work will be graded so please make sure that you closely follow all of my 
directions. Please do not hesitate it email me if you have any questions concerning these 
directions.  
 

*A word about academic honesty and homework assignments: presenting someone else’s 
thoughts, writing, or work as answers to assigned questions is 100% unacceptable and is 
considered a direct violation of Pingree School’s academic honesty policy.*  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 



Assignment #1: Review of Metric System Conversions 
 

Due Date: Must be shared with Ms. Brayer on Google Docs before midnight on  
Friday, June 15, 2018. 

 
1. Watch the following videos on the metric system and its conversions: 
 

• Video 1: Metric Prefix Conversions Tutorial: How to Convert Metric System Prefixes 
https://www.youtube.com/watch?v=5EcNAxweb44 

 
• Video 2: Converting within the metric system 

https://www.khanacademy.org/test-prep/prep-au-brevet/gradeurs-et-mesures/conversions-
agrandissement/v/converting-within-the-metric-system 

 
• Video 3: Why the Metric System Matters 

https://www.youtube.com/watch?v=7bUVjJWA6Vw 
 

• Video 3: U.S. customary and metric units  
https://www.khanacademy.org/math/cc-fifth-grade-math/cc-5th-measurement-topic/cc-
5th-unit-conversion/v/u-s-customary-and-metric-units 

 
2. Complete Worksheet 1: Metric System Review (found at the end of this packet)  
 
 

Assignment #2: Review of Scientific Notation 
 

Due Date: Must be shared with Ms. Brayer on Google Docs before midnight on    
Friday, June 29, 2018. 

 
1. Watch the following Khan Academy videos on scientific notation: 
 

• Video 1: Introduction to scientific notation 
https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-numbers-
operations/cc-8th-scientific-notation/v/scientific-notation--old 
 

• Video 2: Scientific notation 
https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-numbers-
operations/cc-8th-scientific-notation/v/scientific-notation 

 
• Video 3: Multiplying and dividing in scientific notation 

https://www.khanacademy.org/math/pre-algebra/exponents-radicals/computing-
scientific-notation/v/multiplying-in-scientific-notation 
 

• Video 5: Dividing in scientific notation  
https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-numbers-
operations/cc-8th-scientific-notation-compu/v/multiplying-and-dividing-in-
scientific-notation 

 
 



• Video 6: Scientific Notation: Addition and Subtraction 
https://www.youtube.com/watch?v=PYTp75sryWA 

 
• If you need further practice with scientific notation watch these videos, but if you feel 

comfortable with scientific notation you do not need to watch these: 
 
Scientific notation examples 
https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-numbers-
operations/cc-8th-scientific-notation/v/scientific-notation-examples 

 
2. Complete Worksheet 2: Scientific Notation Review (found at the end) 
 
 

Assignment #3: Review of Dimensional Analysis 
 

Due Date: Must be shared with Ms. Brayer on Google Docs before midnight on  
Friday, July 13, 2018. 

 
1. Watch the following videos on dimensional analysis 
 

• Video 1: Dimensional Analysis  
https://www.youtube.com/watch?v=aZ3J60GYo6U 

 
• Video 2: Converting Units with Conversion Factors 

https://www.youtube.com/watch?v=7N0lRJLwpPI 
 
2. Complete Worksheet 3: Dimensional Analysis (found at the end) 
 
 

Assignment #4: Percent and Percent Change 
 

Due Date: Must be shared with Ms. Brayer on Google Docs before midnight on  
Friday, July 27, 2018. 

 
1. Watch the following videos on percent and percent change. 

 
• Video 1: Finding a percentage 

https://www.khanacademy.org/math/pre-algebra/decimals-pre-alg/percent-intro-pre-
alg/v/finding-percentages-example 
 

• Video 2: Percent word problem example 2 
https://www.khanacademy.org/math/pre-algebra/decimals-pre-alg/percent-intro-pre-
alg/v/percent-word-problems 
 

• Video 3: Growing by a percentage 
 https://www.khanacademy.org/math/pre-algebra/decimals-pre-alg/percent-word-probs-
pre-alg/v/growing-by-a-percentage 



• Video 4: Percent word problem example 5 
https://www.khanacademy.org/math/pre-algebra/decimals-pre-alg/percent-word-probs-
pre-alg/v/solving-percent-problems-3 
  

• Video 5: Percent Increase and Decrease Word Problems 
https://www.youtube.com/watch?v=T6-0MwmCpE8 

 
2. Complete Worksheet 4: Percent and Percent Change (found at the end)  
 

 
Assignment #5: Review of Graphing Scientific Data  

 
Due Date: Must be shared with Ms. Brayer on Google Docs before midnight on  

Friday, August 10, 2018. 
 

1. Watch the following videos on graphing: 
 

• Video 1: A Beginners Guide to Graphing  
https://www.youtube.com/watch?v=9BkbYeTC6Mo 
 

• Video 2: Graphing Data by Hand 
https://www.youtube.com/watch?v=GUYRMdcEs00 

 
2. Read “Graphing and Analyzing Scientific Data” below  

 
3. Complete Worksheet 5 Graphing Data (found at the end).  

 
Graphing and Analyzing Scientific Data 

 
Graphing is an important procedure used by scientist to display the data that is collected during a 
controlled experiment.   There are three main types of graphs: 
  

1. Pie/circle graphs:  Used to show parts of a whole. 
 

2. Bar graphs:  Used to compare amounts. 
 

3. Line graphs:  Use to show the change of one piece of information as it relates to 
another change. 

  
Both bar and line graphs have an “X” axis (horizontal) and a “Y” axis (vertical). Most often than 
not, scientists display data using line graphs. 
 
Parts of a Graph: 
 

1. Title:  Summarizes information being represented in ANY graph. The two easiest ways to 
create titles for line graphs are: “Y vs. X” or the label on the y-axis vs. the label on the x-
axis or “The Effect of Y on X”.  

 



2. Independent Variable:  The variable that is controlled by the experimenter, such as, time, 
dates, depth, and temperature.  This is placed on the X axis. 
 

3. Dependent Variable:  The variable that is directly affected by the I.V.  It is the result of 
what happens as time, dates, depth and temperature are changed.   This is placed on the Y 
axis. 
 

4. Scales for each variable:   Create a scale that includes all the data points.  This must also 
take up a conservative amount of space.  It is not suggested to have a run on scale making 
the graph too hard to manage.  The scales should start with 0 and climb in intervals such 
as, multiples of 2, 5, 10, 20, 25, etc…the scale of numbers will be determined by your data 
values. 
 

5. Units for each variable: Both variables should have a unit associated with them. For 
example, if the independent variable is temperature then the unit would be degrees 
Fahrenheit (°F) or degrees Celsius (°C).  

 
6. Legend:  A short descriptive narrative concerning the graph’s data.  It should be short and 

concise and placed under the graph.  
  
 

Assignment #6: Reading Primary Sources in Science  
 

Due Date: Must be shared with Ms. Brayer on Google Docs before midnight on 
 Friday, August 24, 2018. 

 
In this course you will read articles from secondary science sources such as National Geographic 
and Scientific American. Many of you are familiar with such sources; however, you will also read 
both primary research articles and secondary review articles. When students take APES, it most 
likely is the first time they are exposed to primary sources in science. Most primary sources in 
science are called scientific research articles (or scientific article for short). These articles are 
collected in peer-reviewed scientific journals such as Nature, PLOS Biology, and Cell.  
 

1. Read Purugganan and Hewitt’s How to Read a Scientific Article, paying close attention to 
the “Template for Taking Notes on Research Articles” section at the end.  
 

2. Actively read the article entitled Human Domination of Earth’s Ecosystems - underline, 
highlight, write notes in the margins, etc.  

 
3. Use the note-taking template from the first reading to outline the second reading. (Please 

use the EXACT template provided in the reading.) 
 

4. Write a two to three paragraph summary of the article.  
 

5. Write down 4 thought-provoking discussion questions pertaining to the article and be 
prepared for a student led discussion on it! 

 
To access the first reading (How to Read a Scientific Article) : 
http://www.owlnet.rice.edu/~cainproj/courses/HowToReadSciArticle.pdf 
 



To access the second reading (Human Domination of Earth’s Ecosystems)  
http://webspace.pugetsound.edu/facultypages/kburnett/readings/vitousek.pdf 
    

Assignment #7: Chapter 1 Reading, Guided Reading 
Questions, and Textbook Review Questions 

 
Due Date: Must be turned in at the beginning of our first class  

during the week of September 3, 2018 
 

1. Read Chapter 1 in the textbook (introduction, modules 1, 2, and 3) and answer the review 
multiple choice questions at the end of each module 

2. Answer the Chapter 1 Guided Reading Questions (separate handout).  
3. Complete the textbook review questions for chapter 1 (multiple choice questions and free 

response questions on pages 28-29). 
4. Be ready for a short multiple choice reading quiz on this material during the very first 

week of school!  
 
I HIGHLY RECOMMEND THAT YOU START READING CHAPTER 2 AND 
ANSWERING THE GUIDED READING QUESTIONS THIS SUMMER!  You will have 
less than a week to do this when we start school in September. 
  



Worksheet 1: Metric System Review 
Complete ALL parts WITHOUT a calculator and show work (including long 

division/multiplication) when necessary for credit!  
 
Part 1: Choose an appropriate metric unit for each measurement. 
 

1. length of an ant    6. mass of a human being 
2. mass of a bowling ball   7. capacity of a Starbucks Grande cup 
3. capacity of a car’s gas tank  8. mass of a garbage truck 
4. distance between Boston and NYC 9. length between two atoms  
5. length of a soccer field   10. capacity of a swimming pool 

 
Part 2: Complete the following conversions. 
 

1. 600 mL to L    11.     83 g to cg  
2. 1.2 km to m    12.     6,900 mL to L 
3. 3.2 kg to g    13.     1.3 km to m 
4. 3 cm to mm    14.     4.33 dL to mL 
5. 1.3 L to kL    15.     4.55 cm to mm  
6. 7.2 km to m    16.     142 L to kL 
7. 9500 g to Mg    17.     9.9 Dg to g 
8. 5.4 cm to mm    18.     5.5 nm to m  
9. 2, 221 m to km    19.     5.32 kg to mg 
10. 4.33 GL to L    20.     0.033 Dm to cm  

 
Part 3: Application problems- SHOW ALL WORK- including all arithmetic! 
 

1. An average orange has a mass of 270 grams. What is the mass of 8 oranges in kg? 
 

2. Stefanie has 4.6 L of lemonade to serve 20 guests. How many mL should she pour into 
each glass? 

 
3. Nutritionists recommend drinking eight glasses of water each day. Assuming a glass 

holds 240 mL, does the recommended daily water intake exceed 1 L? 
 

4. In preparation for a 5 km race, Kim runs 4/5 of the distance each day. What is Kim’s 
daily distance in meters?  

 
5. The albatross has a wingspan of 3,350 mm, the largest wingspan of any bird. What is the 

wingspan of an albatross in meters?  
 

6. Chris lives at one end of Park Ave and Andrew lives at the other end. It is 5.8 km from 
one end of Park Ave to the other. If Chris walks 2.79 km towards Andrew’s house, how 
many more meters does he have to walk to get there?  

 
7. Alex measures two line segments. The first is 30 cm long and the second is 500 mm long. 

How long are the two line segments together? Give you answer in m.  
 

8. Chef Kim made a sandwich that was 322.5 m long. Suppose the sandwich was cut into 
pieces that each measured 25.8 cm. How many pieces would there be?  



Worksheet 2: Scientific Notation Review  
Complete ALL parts WITHOUT a calculator and show work (including all arithmetic) 

when necessary for credit!  
 
Part 1: Express in scientific notation   Part 2: Express in standard form 
 

1. 615,000     1.      4.22715 x 107 

2. 0.000000568    2.      3.078 x 103 

3. 123     3.      1.09 x 10-5 

4. 640,960,000    4.      9.003 x 102  

5. 0.07085     5.      5.1874 x 10-4 

6. 1 million     6.      8.2 x 109 
7. 7,431     7.      0.489 x 10-3 
8. 0.000453    8.      2.5 x 101 
9. 1,345,560,000,000   9.      6.23 x 10-9 
10. 4.5      10.   7.99 x 10-1 

 
Part 3: Order the numbers in each list from least to greatest 
 

1. 105, 10-3, 100, 10-1, 101        
2. 9 x 10-7, 8 x 10-8, 7 x 10-6, 6 x 10-10 
3. 50.1 x 10-3, 4.8 x 10-1, 0.52 x 10-3, 56 x 10-2 
4. 0.53 x 107, 5300 x 10-1, 5.3 x 105, 530 x 108 

 
Part 4: Multiple or divide as indicated and express in correct scientific notation 
 

1. (4 x 103) (2 x 10-8)   6.     (9.12 x 10-5)÷ (3.8 x 106)  
2. (9 x 10-3) (7 x 10-8)   7.     (4.33 x 107)÷ (1.35 x 103) 
3. (3.4 x 102) (2 x 106)   8.     (6.2 x 103)(4 x 105) ÷ (2 x 104) 
4. (2.1 x 109)÷ (1 x 10-7)    9.     (1.5 x 104)(6 x 10-3) ÷ (1.5 x 10-4) 
5. (2.9 x 107)(3 x 10-3)   10.   (6 x 106)(8 x 10-3) ÷ (3 x 105) 

 
Part 5: Add or subtract as indicated and express in correct scientific notation 
 

1. 9.7 x 106 + 6.7 x 106   6.     2.3 x 10-4 – 6.1 x 10-5     
2. 7.8 x 10-5 – 4.5 x 10-5   7.     4.88 x 103 + 4.3 x 106 
3. 1.1 x 106 – 4.3 x 104   8.     7.2 x 10-2 + 5.3 x 10-1 
4. 9.7 x 106 + 6.7 x 105   9.     9.4 x 1010 + 8.4 x 1011 
5. 5 x 103 + 4.3 x 104   10.   8.9 x 10-4 – 2.3 x 10-4 

 
Part 6: Application problems-SHOW ALL WORK- including all arithmetic! 
 

1. An average 70 kg man, 1.35 x 105 kcal are available in fat, 2.4 x 104 kcal from 
metabolizing protein and 1.2 x 103kcal in glycogen. How much energy is available in 
total from these sources?  
 

2. The sun is approximately 230,000,000,000 meters from Mars. The sun is approximately 
1.5 x 1011 meters from Earth. What is the approximate distance from Earth to Mars? 
 
 



3. The approximate total surface area of the Earth is 5.1 x 108 km2. Salt water has an 
approximate area of 352,000,000 km2 and fresh water has an approximate surface area of 
9 x 106 km2.  

 
a. How much of the Earth’s surface is covered by water, including both salt and 

freshwater?  Write your answer in scientific notation.  
 

b. How much of the Earth’s surface is covered by land? Write your answer in 
scientific notation.  

 
c. What percentage of the Earth is covered by salt water? What percentage of the 

Earth is covered by fresh water?  
 
 

4. One hydrogen atom is approximately 1.7 x 10-27 kg. One oxygen atom is approximately   
2.7 x 10-26 kg. Find the mass of one atom of water in kg. 

 
5. In 2005, the population of the United States was 2.9 x 108 people. At that time, health 

care cost about $5700 per person. About how much did the United States spend on health 
care in 2005? Use scientific notation.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Worksheet 3: Dimensional Analysis Review 
You may NOT use a calculator and be sure to show ALL work including all arithmetic and 

dimensional analysis set up for credit!   
 

Part 1: Use the chart below to answer the following questions.  
 
 
 
 
 
 
 
 
 
 
 
 
 

1. Lindsay is on Pitt’s swim team and has to swim the 400 m free style event. How many 
yards does Lindsay have to swim?  
 

2. This past spring Julie ran the Pittsburgh marathon, which is 26.2 miles. How many 
meters did Julie run? How many yards did she run?  

 
3. Shaquielle O’Neal is 7 feet and 1 inch tall. What is his height in centimeters? In meters?  

 
4. Ivan’s car has 40 L gas tank. If gas costs $3.67 per gallon how much does it cost to fill 

her tank?  
 

5. Dan spilled a 5-pound bag of sugar on the floor. What is the sugar’s weight in mg? 
 

6. Charlie needs to fill a 20-liter fish tank. If he uses a half-gallon jug to fill the tank, how 
many times must he fill the jug in order to fill the tank? 

 
7. 1 milliliter of ink can print 50 pages of text. If you had 100 gallons of ink then how many 

pages could you print?  
 

8. A clerk can sort 375 sheets per hour. If there are 225 sheets in an inch, how long will it 
take her to file 125 inches of loose sheets? Give your answer in days.  

 
9. The moon is 384,403 km from the earth. Estimate how many quarters laid end to end it 

would take to reach the moon if a quarter has a diameter of 2.3 cm. 
 

10. A child requires a 5 mL dose of medicine each day. How many days would a gallon of 
this medicine last? 

 
11. If you are driving 55 miles per hour, how many feet per second are you traveling?  

 
12. How many seconds old are you? 

 



Part 2: Remember to show all your work (including ALL dimensional analysis setups and all 
arithmetic!), include units if given, and NO CALCULATORS! Use scientific notation when 
appropriate. 
 
Conversions:  
1 square mile = 640 acres  1 mile = 5283 feet              1 hectare (Ha) = 2.47 acres  
1 ounce = 28 grams   1 kWh = 3,413 BTUs   1 meter = 3 feet  
1 barrel of oil = 159 liters  1 metric ton = 1000 kg  
 

1. 134 miles is how many inches?  
2. 8.9 x 105 tons is how many ounces?  
3. 1.35 kilometers per second is how many miles per hour?  
4. A city that uses ten billion BTUs of energy each month is using how many kilowatt-hours 

of energy?  
5. A 340 million square mile forest is how many hectares?  
6. If one barrel of crude oil provides six million BTUs of energy, how many BTUs of 

energy will one liter of crude oil provide?  
7. Fifty-eight thousand kilograms of solid waste is equivalent to how many metric tons? 

 
 
Part 3: In the following problems, do NOT use a calculator: SHOW DIMENSIONAL 
ANAYLSIS SETUP!  
 

1. Convert 6.54 x 108 meters to kilometers. 
 

2. Convert 3.21 x 1011 meters to kilometers. 
 

3. Convert 4.55 x 10-3 kiloliters into centiliters.  
 
 
Do NOT use a calculator. Use dimensional analysis and showing ALL of your work including the 
units.  Give answers in scientific notation.  
  

1. Convert 3.69 x 10-9 kilometers per hour (km/hr) to meters per second (m/s).  
 

2. Convert 8.65 x 109 meters per second (m/s) to kilometers per hour (km/hr). 
 

3. Convert 2.22 x 105 seconds to years.  
 

4.  Convert 2.22 x 10-5 years to minutes.  
  



Worksheet 4: Percent and Percent Change  
You may NOT use a calculator and be sure to show ALL work (including arithmetic) for 

credit!   
 

Solve the following without a calculator. 
 

1. What percent of 68 is 17? 
2. What percent of 125 is 30? 
3. 45 is 30% of what number? 
4. 0.3 is 12% of what number? 
5. What percent of 80 is 100? 
6. A softball player had 13 hits in 25 times of bat. What percent of her times at bat resulted 

in hits? 
7. A family spent $408 one month for food. This was 26% of its income. What was its 

monthly income? 
8. The sales-tax rate in NYC is 8.25%. How much city sales tax would be charged on a 

purchase of $428.96? What will be the total cost of the purchase? 
9. Yulia worked for $6 an hour for the first month she was on the job. She was then given a 

raise to $6.24 an hour. What as the percent of her wage increase? 
10. The new price of a car is 25% higher than the old price of $8800. The old price is less 

than the new price by what percent? 
11. A store has a 30% discount on every item in stock. By how much is the 5% sales tax 

reduced on an item that regularly sells for $10? 
12. A bank offered two plans for a two-year investment. One was 5% the first year and 10% 

the second year. The other 10% the first year and 5% the second year. Which investment 
plan was better?  

13. A piece of jewelry costs $75 this year. The cost increase 10% every year. What will the 
piece of jewelry cost 5 years from now? 

14. Kerri wants a new jacket that costs $60. Next week the jacket will be on sale at $12 off 
the regular price. What percent will her savings be if she waits to buy the jacket?  

15. In the year 2000, the United States had a population of about 280,000,000 people. By 
2010, the population was 308,000,000. What was the percent increase have been in those 
10 years?  



Worksheet 5: Graphing Scientific Data Review  
 

On a separate sheet of paper, please hand-graph the following data sets and answer the  
associated questions.  Each graph should be about one-half the size of a regular 9 x 11 

piece of paper.  
 
1. A group of ecologists in Pennsylvania studied a population of deer for six months. They 

collected the following data.  
    
   
 

 
a. Graph the data set.  Be sure to label axes and give a title and legend.  
b. What type of graph did you make and why did you choose to display the data in that way?  
c. What is the independent variable?  
d. What is the dependent variable? 
e. What would be control variables for this experiment? List at least three.  
f. What is the overall percent change of deer individuals from September to February?  

 
 
 
2. A microbiologist studied a colony of bacteria for a week. She collected the following data.  
 

       
 
 
 
 
 
 
 

a. Graph the data set.  Be sure to label axes and give a title and legend.  
b. What type of graph did you make and why did you choose to display the data in that way?  
c. What is the independent variable?  
d. What is the dependent variable? 
e. What would be control variables for this experiment? List at least three.  
f. What type of growth is this and why? Do you expect this type of growth to continue? Why 

or why not?  
 
 
 
 
 

Month Number of deer 

Sept 38 
Oct 32 
Nov 26 
Dec 20 
Jan 15 
Feb 12 

Number 
of Days 

Number of 
Bacteria 

1 4 
2 16 
3 42 
4 80 
5 104 
6 206 



3. Ethylene is a plant hormone that causes fruit to mature. The data below concerns the amount 
of time it takes for fruit to mature from the time of the first application of ethylene by 
spraying a field of trees. 

 
 
 
 
 
 
 
 
 

a. Graph the data set.  Be sure to label axes and give a title and legend.  
b. What type of graph did you make and why did you choose to display the data in that way?  
c. What is the independent variable?  
d. What is the dependent variable? 
e. What would be control variables for this experiment? List at least three.  
f. Thoroughly describe the trend that is shown in the graph.  

 
 
4. The following data set was collected from recent study conducted at the University of 

Pittsburgh.  
 
 
 
 
 
 
 
 
 

a. Graph the data set. Be sure to label axes and give a title and legend.  
b. What type of graph did you make and why did you choose to display the data in that way?  
c. What is the independent variable?  
d. What is the dependent variable? 
e. What would be control variables for this experiment? List at least three.  
f. What is the optimum water pH for tadpole development? 
g. Between what two pH readings is there the greatest change in tadpole number? 
h. How many tadpoles would you expect to find in water with a pH reading of 5.0?  

 
 

Amount of 
ethylene in 

mL/m2 

Wine-Sap 
Apples: Days to 

Maturity 

Golden Apples: 
Days to Maturity 

Gala Apples: 
Days to Maturity 

10 14 14 15 
15 12 12 13 
20 11 9 10 
25 10 7 9 
30 8 7 8 
35 8 7 7 

pH of water Number of tadpoles 
8.0 45 
7.5 69 
7.0 78 
6.5 88 
6.0 43 
5.5 23 


