Name: ____________________________________________________________
Ms. Randall
Unit 1: The Nature of Science
The bold, underlined words are important vocabulary words that you should be able to define and
use properly in explanations. This is a study guide for what you will be tested on throughout the year.
The objectives are divided into categories of “Knowledge” (what you have to know) and “Application”
(what you have to be able to do).
CHECK OFF EACH ITEM WHEN YOU FULLY UNDERSTAND IT
o Identify independent and dependent variables in an experiment and correctly plot them on an axis
Example hypothesis: Chemistry students who do their homework will have higher test scores than students
who do not do their homework.
 X-axis (horizontal): the independent variable is the one that is manipulated by the experimenter.
(“The one I change.” – do homework/not do homework)
 Y-axis (vertical): the dependent variable is the one that changes based on the independent variable.
(The data you collect – test scores)
o Express uncertainty in measurement by properly using significant figures
o Identify the number of sig. figs. in data
o Round to the correct number of sig. figs. on calculations:
 Addition and Subtraction (round to least precise [farthest left] place value)
 Multiplication and Division (round to the lowest # of digits in data)
 Combined Rules (Add/Subtract first, then Multiply/Divide)
o Identify relationships between variables from data tables and graphs (direct or inverse relationships)
o Understand what is meant by conditions of Standard Temperature and Pressure (STP)
(Table A)
o Recognize and convert between units on various scales of measurement (Tables C, D, and T)
 Temperature: Celsius ↔ Kelvin
 Length: meters ↔ centimeters ↔ millimeters
 Mass: grams ↔ kilograms

 Pressure: kilopascals ↔ atmospheres

 Thermal Energy: joules ↔ kilojoules

 Amount of Substance:
GFM = 1 mole = 6.02x1023 particles

o grams ↔ moles ↔ atoms or molecules
o Use the density equation on Table T to solve for density, mass, or volume, given the other two values
o Calculate percent error (Table T)
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VOCABULARY
For each word, provide a short but specific definition from YOUR OWN BRAIN! No boring textbook definitions.
Write something to help you remember the word. Explain the word as if you were explaining it to an
elementary school student. Give an example if you can. Don’t use the words given in your definition!
Argument: __________________________________________________________________________________________________
Explanation: __________________________________________________________________________________________________
Significant Figures: __________________________________________________________________________________________________
Density: _______________________________________________________________________________________________________________
absolute zero: ________________________________________________________________________________________________________
accuracy: _____________________________________________________________________________________________________________
Celsius: _______________________________________________________________________________________________________________
gram: _________________________________________________________________________________________________________________
kelvin: ________________________________________________________________________________________________________________
liter: ___________________________________________________________________________________________________________________
mass: __________________________________________________________________________________________________________________
matter: ________________________________________________________________________________________________________________
meniscus: _____________________________________________________________________________________________________________
meter: _________________________________________________________________________________________________________________
model: ________________________________________________________________________________________________________________
percent error: ________________________________________________________________________________________________________
precision: _____________________________________________________________________________________________________________
scientific notation: ___________________________________________________________________________________________________
volume: _______________________________________________________________________________________________________________
water displacement: _________________________________________________________________________________________________
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Lesson 1: Safety First!

Date: __________

Objective:


To identify and describe how to avoid safety hazards in the chemistry classroom.

Directions: Circle the safety violations in the picture below
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Directions: Read the following story and underline/highlight all lab safety violations.
The bell rang, students sat in their seats, and they began to write down their homework. Ryan eagerly
asked Mr. Jones, “What are we doing today?” Mr. Jones impatiently said, “As always Ryan it is listed on the
board under AGENDA.” Ryan responded, “Oh yeah, there it is, we have a Chemistry lab.”
Mr. Jones gave the class a brief overview of what they would be doing during the lab and he stressed to
the class, “Please be sure to follow appropriate lab safety procedures.” Ryan and John sprinted to a lab
station, yelling, “We got this station!” Once at the station, Ryan asked John if he read the lab last night for
homework to which John replied, “Nope, did you?” Ryan responded to John’s question by saying, “Are
you serious, I never read anything for this class.” They both looked at each other and decided to just start
the lab.
“Ryan, you go get the chemicals and I’ll light up the Bunsen burner,” said John. Even though all of their
classmates went to the safety goggle cabinet prior to starting the lab, Ryan and John decided not to go.
John said in a smug way, “Forget the goggles; we are too cool to wear those things.” Ryan walked up to
the front lab bench where the chemicals were, removed the lids, picked up the flasks, and started to smell
the different chemicals. “I am just going to bring back the ones that smell the best,” said Ryan. Little did
Ryan know that one of the chemicals was sulfuric acid, and after taking a deep breath, he thought that his
nose hairs were on fire. “Hey Ryan, you didn’t even put the lid back on,” yelled Mr. Jones. Ryan ignored
Mr. Jones and somehow he made it back to his lab station without passing out. Upon making his way back
to the lab station, Ryan saw John trying to light the Bunsen burner.
“John, John, your hair!” Ryan yelled in an excited voice.
“That was a close one,” said John. “My mother has been telling me to get a haircut. I guess I really need
one now that I just lost a big chunk of my hair.” The two partners then proceeded with the lab. Ryan
reached across the flame in order to get a beaker filled with acetic acid while John grabbed a test tube to
put the chemical in. “Oops!” said Ryan, “I just spilled some of the chemicals on the tabletop. I’ll just wipe it
up with my shirt sleeve.”
“Should you tell Mr. Jones?” John asked. “No, it isn’t a big deal, I already wiped it up,” Ryan nonchalantly
said. A few seconds later, Ryan said, “Man, my arm is warm.” In an excited voice, John said, “Oh my God,
look at your shirt, there is a hole in it. That chemical you wiped up must have eaten through your shirt.
How is your arm?”
Ryan said, “It hurts a little, but I will be fine.” “Should we tell Mr. Jones?” asked John. “No, I’ll be fine,”
Ryan said confidently.
The lab partners then poured some chemicals into a test tube to begin heating. “Ryan, do you see that
crack in the test tube?” questioned John. “Who cares,” Ryan whispered. “As long as the test tube is not
leaking, it must be fine.” The boys proceeded to heat the test tube. Ryan asked, “Is anything happening?”
“I don’t know, point the test tube in this direction so that I can look into the opening,” John replied.
“Maybe we should just add some of the other chemicals if nothing is happening yet,” said Ryan. “Should
we ask Mr. Jones?” wondered John.
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“No, he is annoying,” Ryan smugly said. Ryan then continued, “He will first ask us if we read all of the
procedures and then he will say, ‘I put a lot of time and effort into writing these labs for you guys and the
least you could do is read them. If you have read it and then have additional questions, I would be more
than happy to help you, but you have to do your part first.’ I certainly don’t want to hear all of that, do
you?” “Definitely not, I hate when teachers go ranting,” said John.
The lab partners proceeded to add some random chemicals to the test tube. Shortly thereafter, the
contents of the test tube began to bubble over. “Wow that was amazing!” Ryan yelled. “Yeah, that was
pretty cool, but it is everywhere,” John said in a concerned voice. “Good thing we have all of these papers
laying around our lab station because most of the chemicals have just spilled onto them. We can just
throw all of the papers into the garbage,” Ryan said confidently.
“Hey, it got onto my planner,” John said in an annoyed voice. “Who cares, just go to guidance and buy
another one for four dollars and fifty cents. Oh, I’m sorry, I mean you can get one for four dollars and Fitty
Cent. Get it, Get it!” Ryan said in a joking manner.
The students began to clean up the spilled chemicals when John said, “This stuff smells really good, kind
of like lemonade.” “Well, if it smells like lemonade, it must be lemonade, just taste it,” Ryan said in a
convincing manner.
John proceeded to taste the chemical mixture by sipping what was left in the test tube. “Oh man, the bell
is going to ring soon,” Ryan said in a rushed voice. “Just leave it, I really want to go to lunch because it is
Taco Day,” John said. “Are you sure?” Ryan questioned. “Yeah let’s just get out of here; the next class is
going to be doing the lab again anyway, so they can clean it up,” John said.

Without washing their hands, Ryan and John left the classroom and headed to lunch.

List 3 Safety Rules for the Chemistry lab:
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Lesson 2: The Nature of Science

Date: ___________________

Objective:
 Differentiate between a pattern and a process
 Differentiate between a theory and a law
 Differentiate between a hypothesis and a theory
 Explain how models are used in authentic scientific inquiry

The Nature of Science Assessment
(Select True or False)
______

HYPOTHESES BECOME THEORIES OVER TIME THAT IN TURN BECOME LAWS

______

SCIENTIFIC LAWS ARE ABSOLUTE

______

A HYPOTHESIS IS AN EDUCATED GUESS

______

THE SCIENTIFIC METHOD IS A UNIVERSAL STEP BY STEP PROCEDURE THAT ALL SCIENTISTS WHO
CONDUCT RESEARCH FOLLOW

______

CAREFULLY COLLECTED EVIDENCE WILL RESULT IN SURE KNOWLEDGE

______

SCIENCE AND ITS METHODS PROVIDE ABSOLUTE

______

SCIENCE IS MORE PROCEDURAL THAN CREATIVE

______

SCIENCE AND ITS METHODS CAN ANSWER ALL QUESTIONS

______

SCIENTISTS ARE OBJECTIVE IN THEIR WORK

______

EXPERIMENTS ARE THE PRINCIPAL ROUTE TO SCIENTIFIC KNOWLEDGE

______

SCIENTIFIC CONCLUSIONS ARE REVIEWED FOR ACCURACY BY OTHER SCIENTISTS

______

ACCEPTANCE OF NEW SCIENTIFIC KNOWLEDGE IS STRAIGHTFORWARD

______

SCIENTIFIC MODELS REPRESENT REALITY

______

SCIENCE AND TECHNOLOGY ARE IDENTICAL

______

SCIENCE IS AN INDIVIDUAL PURSUIT
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Modeling: As a group, write down all the observations and inferences that you can about the black box
demonstration.

Now build a model that is consistent with your observations and inferences:
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Scientific Argumentation:
1. Why do scientists make arguments?

2. What are the 3 parts of a Scientific Argument?

3. What is a claim?

4. What is evidence?

5. What is reasoning?

6. Reasoning links the _______________________ and data to the _________________________.
7. Is the data appropriate and sufficient? Complete the chart below.

8. Do you think this is sufficient evidence to support the claim?

9. 2 questions to ask when developing strong reasoning:
A. Did the reasoning provide a ________________ between the evidence and the claim?
B. Did the reasoning use _____________________________________ or known rules as support?
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Constructing a Scientific Argument
An Argument about Atlantic salmon: A Think-Pair-Share Activity
Part 1: Think About It
1. Make a claim about whether or not Atlantic salmon should be considered endangered.

2. Flip over the first three evidence cards provided. Sort the cards into 2 piles: appropriate to support
your claim or not appropriate to support your claim.
3. Was there any evidence that you felt was appropriate to support your claim? (yes or no)
4. Is there sufficient evidence to support your claim? (yes or no)
5. Provide reasoning for your claim. In other words, explain how the evidence links to your claim.

6. Flip over the next three evidence cards. Consider this new evidence. Revise your claim about Atlantic
salmon.

7. Sort the new cards into the “appropriate” and “not appropriate” piles you formed earlier.
8. At this point, is there appropriate evidence to support your claim? (yes or no)
9. Is there sufficient evidence to support your claim? (yes or no)
10. Provide reasoning to link this evidence to your claim.

11. Is there any other evidence you would like to have that would help support your claim?
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Part 2: Share with a Partner
Pair up with a classmate. Decide who will be Partner #1 and who will be Partner #2.
A. Partner #1: Present your argument. State your claim, back it with evidence and explain your
reasoning.
B. Partner #2: Listen silently until Partner #1. If you want, jot down some notes about what Partner
#1 stated as his/her claim, evidence and reasoning. At this point, do not discuss his/her argument.
C. Reverse roles. Partner #2: present your argument. Partner #1: listen and take notes.
D. Once both partners have presented, answer the questions below individually.
1. What claim did your partner make?

2. Find a flaw with your partner’s argument. In other words, what is a weakness in his/her
argument? Explain.

Part 3: Present your Critique
1. Taking turns, present how you felt your partner’s argument was weak. Make sure to be specific
about the flaw you saw in his/her argument and why it is a flaw.
2. Together, think about both your argument and your partner’s. Think about the flaws that were
presented in both arguments. With all of that in mind, consider which of the two arguments you
feel is a stronger. With your partner, agree upon which argument is stronger. Below explain what
about that argument makes it stronger and what about the other argument makes it weaker.
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Part 4: Final Evidence
With your partner, turn over the final two evidence cards. Consider this new evidence. Together, using
this new evidence, revise the argument you felt was strongest in Part 3.
1. State your final claim about Atlantic salmon.

2. List the numbers of the evidence cards you feel are appropriate to this claim.

3. At this point, is there sufficient evidence to support your claim? (yes or no)
4. Provide reasoning to link the evidence to your final claim.

5. Be prepared to share your final argument with the class.

Lab Grading Rubric for CER
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Lesson 3: Metric Conversions

Date:____________

Objective:
 Define chemistry, matter and differentiate how matter can be described.
 Convert between units of measurement
Check Your Understanding:
Use Reference Tables C and D to help you answer the following questions about the metric system.
1. Give the unit used to describe the following:
a. Mass

_______

b. Volume

_______

c. Energy

_______

d. Pressure:

______

e. Temperature:

______

2. Complete the following number line by adding the prefixes that pertain to the marked values:

3. If a substance weighs 2.00 grams and you need the mass in kilograms, will the number appear to become
smaller or larger? Explain your answer.
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Practice:
1. If a liquid has a volume of 5800 mL and you need the mass in Liters, will the number appear to become smaller
or larger? Explain your answer.

2. Convert the following:
a. 900 km

=

__________ m

h. 568 mm

=

__________ m

b. 200 kg

=

__________ g

i. 52 mg

=

__________ g

c. 5.00 m

=

__________ km

j. 0.025 J

=

__________ mJ

d. 7000 J

=

__________ kJ

k. 0.859 s

=

__________ ms

e. 800 cm

=

__________ m

l. 0.0256 m

=

__________ um

f. 20 cg

=

__________ g

m. 0.000589g =

__________ ng

g. 2.0 L

=

__________ cL

n. 0.00005987 m=

__________ pm

3. How many Celsius degrees separate the freezing and boiling points of water? _______
What are these two temperatures? ________ & _________
4. What is the lowest possible temperature in °C? _________
5. How many Kelvin separate the freezing and boiling points of water? ______
What are these two temperatures? ________ & ________
6. What is the lowest possible temperature in Kelvin? __________
7. Convert the following temperatures:
383 K
80 °C
323 K
10 °C
- 10 °C
243 K
8. Using Table S in your reference table what temperature does Sulfur melt at?
9.

What temperature does Sulfur freeze at?
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ASSESS YOURSELF ON THIS LESSON:
If you missed more than 4, do the Additional Practice.

ADDITIONAL PRACTICE LESSON 3:
1. Determine the number of mm in 1600 m.

5. Convert 2500 mL of HCl to L of HCl.

2. Determine the number of m in 1600 mm.

6. Convert 4.75 cm to m.

3. Determine the number of mm 14.3 cm.

7. Convert 5.698 Kg to mg.

4. Convert 5.2 cm of Mg ribbon into mm of

8. Convert 32.4 C to K

ribbon.

9. Convert 45.7 K to C

ASSESS YOURSELF ON THIS ADDITIONAL PRACTICE:
If you missed more than 2 you should see me for extra help and/or re-read the lesson.
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Lesson 4: Dimensional Analysis

Date:___________

Objective:


To apply dimensional analysis to conversion problems

Check your understanding: Use the chart and dimensional analysis to solve the following:
How many meters are there in 7.2 km?

Steps
1. Write the term to be converted
(include both the number and the
unit)

2. Write the conversion formula
(see Reference Tables)

3. Make a fraction of the conversion
formula such that the denominator
units are the same as the units from
step 1 and the numerator contains
the units you want to convert to.
4. Multiply the term in step 1 by the
fraction in step 3.

5. Cancel out “like” units

6. Solve (everything on top of
fraction is multiplied and divided by
everything on bottom)
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Practice: Convert the following using dimensional analysis!!!! Show your work.

1. Convert 26 g to kg

2. Convert 9,474 mm to cm

3. Convert 0.73 L to mL

4. Convert 26.4 m to km

5. Convert 0.0489 g to mg

6. Convert 1067 cm to km

ASSESS YOURSELF ON THIS LESSON:
If you missed more than 2, do the Additional Practice. If you feel confident try the bonus!
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Additional Practice: This exercise is to reinforce the concept that problems are set up based on
UNITS.

1. Calculate the number of centimeters (cm) there are in 6.245101 kilometers (km).

2. A small object is found to have a length of 3.44 cm. Convert to millimeters (mm).

3. Calculate the number of milligrams (mg) there are in 10.00 kilograms (kg).

ASSESS YOURSELF ON THIS ADDITIONAL PRACTICE:
If you missed more than 1 you should see me for extra help and/or re-read the lesson.
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BONUS:

Nonsense words taken from the poem Jabberwocky (from Lewis Carroll’s Through the Looking Glass)
There are 20 tumtum trees in the tulgey wood.
In each tulgey wood is one frumious Bandersnatch.
There are 5 slithy toves in 2 borogoves.
There are 2 mome raths per Jabberwock.
There are 2 Jubjub birds in 200 tumtum trees.
There are 200 mome raths in each borogove.
There are 5 Jubjub birds per slithy tove.
The question is: If there are 5 frumious Bandersnatches, how many Jabberwocks are there? Use a
dimensional analysis setup to show your work!
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Lesson 5: Measuring Matter/Density

Date: __________

Objective:
 Determine the volume of a substance
 Calculate Density/Mass/Volume
Check Your Understanding:
For each problem below, write the equation and show your work. Always use units and box in your final answer.
1. Reference table S gives the densities of many elements. Which of the first 10 elements is the least dense?

2. Generally, what phase of matter (solid, liquid or gas) has the lowest density? Highest?

3. Bubbles in soda rise to the surface. Explain this in terms of density.
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Practice:
1. The density of silver (Ag) is 10.5 g/cm3. Find the mass of Ag that occupies 965 cm3 of space.

2. A 2.75 kg sample of a substance occupies a volume of 250.0 cm3. Find its density in g/cm3.

3. Under certain conditions, oxygen gas (O2) has a density of 0.00134 g/mL. Find the volume occupied by
250.0 g of O2 under the same conditions.

4. Find the volume that 35.2 g of carbon tetrachloride (CCl4) will occupy if it has a density of 1.60 g/mL.

5. The density of ethanol is 0.789 g/mL at 20oC. Find the mass of a sample of ethanol that has a volume of
150.0 mL at this temperature.

6. A rectangular block of lead (Pb) measures 20.0 mm X 30.0 mm X 45.0 mm. If the density of Pb is 11.34
g/cm3, calculate the mass of the block.

7. An irregularly-shaped sample of aluminum (Al) is put on a balance and found to have a mass of 43.6 g. The
student decides to use the water-displacement method to find the volume. The initial volume reading is
25.5 mL and, after the Al sample is added, the water level has risen to 41.7 mL. Find the density of the Al
sample in g/cm3. (Remember: 1 mL = 1 cm3.)

ASSESS YOURSELF ON THIS LESSON:
If you missed more than 2, do the Additional Practice.
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ADDITIONAL PRACTICE LESSON 5
1. A cube of gold (Au) has a side length of 1.55 cm. If the sample is found to have a mass of 71.9 g, find the density
of Au.

2. 30.0 g of each of the following acids are needed. Find the volume of each that must be measured out in a
graduated cylinder.
a. hydrochloric acid (HCl), density = 1.164 g/mL

b. sulfuric acid (H2SO4), density = 1.834 g/mL

c. nitric acid (HNO3), density = 1.251 g/mL

ASSESS YOURSELF ON THIS ADDITIONAL PRACTICE:
If you missed more than 1 you should see me for extra help and/or re-read the lesson.
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Lesson 6: Precision (Significant Figures in Measurement)

Date: _____________

Objective:




Determine the accuracy of a measurement
Identify the precision of a measuring device.
Identify the amount of significant figures in a number

Check Your Understanding:
1. The following pictures represent dartboards. Label each as accurate, precise, both, or neither.

2. Working in the laboratory, a student finds the density of a piece of pure aluminum to be 2.85 g/cm3. The accepted
value for the density of aluminum is 2.699 g/cm3. Determine the percent error.

3. Determine the measurement and the precision for each example.
Example

Measurement
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Practice:
Determine the number of sig figs:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

1.0 cm
3.05 mm
0.505 pm
500 mL
4.050 g
2.500 kg
0.0008 µg
0.12 g
0.000084 g
9.9 g

__________
__________
__________
__________
__________
__________
__________
__________
__________
__________

11.
12.
13.
14.
15.
16.
17.
18.
19.

1000mL
4,100,000 mm
3.020g
6.02 x 1023 m
0.0000098kg
23.5 C
9,001,000 µm
12.560 g
0.02300 kJ

__________
__________
__________
__________
__________
__________
__________
__________
__________

Round each number to 3 sig figs
20.
21.
22.
23.

98.473 L
0.00076321 g
57.048 m
12.17 C

__________
__________
__________
__________

ASSESS YOURSELF ON THIS LESSON:
If you missed more than 4, do the Additional Practice.

ADDITIONAL PRACTICE LESSON 6:
Determine the number of sig figs
1. 52 cm
__________
2. 9.083 nm
__________
3. 350.230 g
__________
4. 200 mL
__________
5. 6.02 x 105 L
__________
6. 100.0 mL
__________
Round each number to 3 sig figs
7. 124.5 g
__________
8. 9.1305 x 10-2 m
__________
9. 1.040555 x 103 mm __________

ASSESS YOURSELF ON THIS ADDITIONAL PRACTICE:
If you missed more than 1 you should see me for extra help and/or re-read the lesson.
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Lesson 7: Rounding with Sig Figs

Date:______________

Objective:


Round answers to proper sig figs in calculations

Check Your Understanding:
1. Calculate the following. Report your answer in the correct number of sig figs

a. 9.2 - 5 =

b. 5.800 + 0.4289 =

c. 5.3 – 2.104 =

d. 123.45 + 0.82 =

e. 37.0 / 4 =

f. 0.63 x 9.754 =

g. 40.0 / 8.74 =
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Practice:
If a piece of glassware is very precise it may have a lot of sig figs, as many as 4. A less accurate piece of glassware
such as a beaker will only have 1 sig fig. If both pieces of glassware are used to measure quantities in a lab we have
to round our results to the least precise measurement. When working with measurements the quantity with the
least decimal places is the least precise. For example, if the beaker measures 10mL and a cylinder measures
10.1mL the cylinder is more precise. If the two quantities are added together the new volume is 20mL. The decimal
must be rounded to make our answer to one sig fig. Therefore, the rule is:
Addition/Subtraction Rule:
 When adding or subtracting measurements, round your answer to the lowest number of decimal
places given.
Complete the following operations and report to the correct number of significant figures.
1.

10.2 + 21

________

5. 0.023 - 0.0004

_______

2.

31.3 + 54.45

________

6. 5.068 - 0.1

_______

3.

22.59 + 21

________

7. 45.6 - 22.12 + 11

_______

4.

1.023 + 20.1

________

8.

_______

0.0123 +5.689 – 0.014

When performing calculations with our data sometimes we have to multiply and divide our data. In this case, the
most precise answer is the one with the most sig figs. Since we need to round to our least precise measurement, we
should round to the least number of sig figs given. For example, if the mass of a substance is 10.0 grams (3 sig figs)
and the volume is 2 mL (1 sig fig) the density is 5 g/mL also (1 sig fig). The rule is:
Multiplication/Division Rule:
 Round your answer to the least number of significant figures given

Complete the following operations and report to the correct number of significant figures.
9.

5.87 x 2.1

________

13. 589 / 12

_______

10.

4 x 78

________

14. 78.632 / 52.3

_______

11.

0.0235 x 9

________

12.

0.014 x 0.01

________
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Round to the correct number of sig figs
Problem

Unrounded answer

Rounded answer

15. 1.2 m + 2.35 m =
16. 2.6538 cm x 2.1 cm =
17. 5.681 dm – 2 dm =
18. 3845.2 m3  25.2354 m3 =
19. 25 cm + 3 cm =
20. 1.2 m x 2 m =

ASSESS YOURSELF ON THIS LESSON:
If you missed more than 3, do the Additional Practice.

ADDITIONAL PRACTICE LESSON 7
1. 859678.2354 cm – 568426.1 cm =
2. 5.3 m x 5.2398 m x 2 m =
3. 45.25252 nm + 45.8563 nm =
4. 68.23 hm  38.255 hm =
5. 2.354 m + 2.354 m + 2.35 m =
6. 0.28524 m x 0.25124 m x 1.235 m=
7. 100 cm – 1.0 cm =
8. 100 cm x 1 cm =
9. 0.000456 m + 0.00524 m =
10. 1254.1 cm  100 cm =

ASSESS YOURSELF ON THIS ADDITIONAL PRACTICE:
If you missed more than 1 you should see me for extra help and/or re-read the lesson
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Lesson 8: Scientific Notation

Date: ____________

Objective:



Convert numbers into scientific notation and standard notation
Calculate mathematical operations using scientific notation

Check your understanding:

a. Express each of the following in standard form.

1. 5.2 x 103

3. 3.6 x 101

2. 9.65 x 10–4

4. 6.452 x 102

b. Express each of the following in scientific notation.

1. 78,000

3. 16

2. 0.00053

4. 0.0043
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Practice:
Convert each of the following to scientific notation
Number
1.)

200

2.)

250.

3.)

1000

4.)

200, 000

5.)

2100.

Scientific Notation

Convert each of the following to standard notation

6.)

Scientific Notation
3
3.56 X 10

7.)

7.982 X 10

8.)

8.3400 X 10

9.)

-4
7.02 X 10

10.)

34
6.6 X 10

Standard Notation

11

15
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Calculation

Answer in standard notation

11.)

(8.97 x 104) - (2.62 x 103) =

12.)

(4.215 x 10-2) + (3.2 x 10-4) =

13.)

(3.4 x 106)(4.2 x 103) =

14.)

(6.73 x 10-5)(2.91 x 102) =

Answer in scientific notation

ASSESS YOURSELF ON THIS LESSON:
If you missed more than 2, do the Additional Practice.

ADDITIONAL PRACTICE LESSON 8
Calculation
1.)

(2.97 x 106) - (3.41 x 105) =

2.)

(2.54 x 10-3) + (2.2 x 10-5) =

3.)

(1.44 x 104)(5.9 x 101) =

4.)

(3.63 x 10-4)(4.91 x 103) =

5.)

(3.2 x 106)/(7.7 x 104) =

6.)

(1.1x 104)/(7.54 x 10-3) =

Answer in standard notation

Answer in scientific notation

ASSESS YOURSELF ON THIS ADDITIONAL PRACTICE:
If you missed more than 1 you should see me for extra help and/or re-read the lesson.
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REAL WORLD APPLICATION
Objective:


Determine how measurement and units are important in everyday life

Baby Dies In Hospital, And Parents Plan to Sue
By BRUCE LAMBERT Published: February 09, 2002
He was their first child, and Ana and Giovanni Vargas feared they might lose him even before birth. Doctors
discovered a heart valve defect and called the pregnancy high-risk. But little Gianni was born full-term by
Caesarean section on Jan. 30, weighing almost 8 pounds.
Then his parents worried about whether he would survive delicate corrective heart surgery last Saturday. They
were thrilled when the operation was declared a success and doctors said he would go home in a week or so.
But then a seemingly tiny mistake occurred while Gianni was recuperating in the neonatal intensive care unit of
Stony Brook University Hospital in Stony Brook, N.Y. A missing decimal point in a prescription resulted in a tenfold
overdose of intravenous potassium chloride, the Vargases said they were told by hospital officials, and Gianni died
early Tuesday.
Only after Gianni's death did his mother and father hold him in their arms for the first time. ''I am angry because I
was so close to bringing him home,'' Mr. Vargas said yesterday at a news conference. His wife, a native of the
Dominican Republic who spoke through an interpreter, said she could not explain how she felt.
The couple, who live in Brentwood, appeared in the Lake Grove office of their lawyer, David Raimondo, and
announced that they were filing a notice of claim as a prelude to a malpractice lawsuit for wrongful death.
The hospital acknowledged the infant's death, which Newsday reported yesterday, and ordered an immediate
internal investigation. As required, it also notified the State Health Department, which started its own inquiry.
''We are sincerely sorry and extend to the grieving family our heartfelt condolences,'' said the hospital's director,
Bruce Schroffel. ''We are conducting a thorough investigation of this baby's death to determine what steps are
necessary to ensure that this will never happen again.''
Experts say that poorly written or carelessly read prescriptions are a common source of medical mistakes that
harm patients. And among wrongly administered medications, potassium chloride is one of five most frequently
involved, they say.
Gianni's prescription was supposed to be for 3.5 units of potassium chloride but instead was written as 35, the
Vargases said they were told. They said they did not know who wrote the prescription.
Recommended preventive measures include the preparation of potassium chloride by hospital pharmacists instead
of by nurses, and the use of computerized systems that automatically challenge prescriptions that appear to be
inappropriate.
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Stony Brook hospital declined to comment on whether it uses pharmacists to prepare potassium chloride and if it
has a computerized prescription system. It did say that its procedures had called for checking medications at three
different steps, and that in the aftermath of the fatality, hospital administrators doubled the number of staff
members involved. The hospital would not say how many people that is.
''Medication errors are fixable, and there is no excuse for them occurring at the rate they are,'' said Arthur A. Levin,
who was on the committee that wrote ''To Err Is Human,'' a 1999 report on medical mistakes written for the
Institute of Medicine at the National Academy of Sciences..
The national group that reviews hospitals, the Joint Commission on Accreditation of Healthcare Organizations,
named potassium chloride as a problem-prone medication in 1999. In another report last year on prescriptions,
the group stressed the critical importance of the decimal point, especially in handwritten documents.
''Misinterpretation of such orders could lead to a tenfold dosing error,'' the report said.
Mr. Vargas married Ana after meeting her at their church. He said he is a construction union member and worked
at ground zero from Sept. 15 until he was laid off on Dec. 17.
He and his wife chose Stony Brook because of its reputation for quality, he said. Many relatives have been treated
there, including his sister, who gave birth a few weeks ago. But Mr. Vargas said that he and his wife do not intend to
return.

1. What is believed to be the underlying cause of administering the wrong dosage?

2. Do you think leaving the units off the prescription could result in a similar tragedy?

3. Can you think of an over-the-counter medication that you take that could result in major medical problems
or even death by mistakenly doubling or tripling the dosage? Give an example.
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Unit Study Guide

BIG ideas

Equations, Calculations, Reference Tables
Equation:

(When to use & units)

Helpful tips, sayings, shortcuts

Calculations

(When to use)

Things I always forget

Reference Table

(Hints & tricks)
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Unit 1 Review
Place a checkmark next to each item that you can do! If a sample problem is given, complete it as
evidence.
5 important lab safety rules are:
1.
_____1. I can list five
important lab safety rules.

2.
3.
4.
5.
How many significant figures are there in 30.50 cm?

_____2. I can determine the
number of significant
figures in a measurement.

How many significant figures are there in 400.0 sec?

To the correct number of significant figures, what is the answer to
_____3. I can determine the
answer to a math problem
to the correct number of
significant figures.

5.93 mL + 4.6 mL?

To the correct number of significant figures, what is the answer to
5.93 cm * 4.6 cm?

_____4. I can read the
meniscus on a graduated
cylinder to the correct
number of significant
figures.
The volume is______________________ mL.
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To the correct number of significant figures, determine how many
meters there are in 15.4 ft.

_____5. I can use
dimensional analysis to
solve math problems.

To the correct number of significant figures, determine how many
minutes there are in 2.7 years.

Convert 87,394,000,000,000 to scientific notation.

_____6. I can convert
numbers into scientific
notation from standard
notation.

Convert 0.0000040934 to scientific notation.

Convert 5.8 x 109 to standard notation.

_____7. I can convert
numbers into standard
notation from scientific
notation.

_____8. I can use my
calculator to input
numbers in scientific
notation using the “2nd
function & EE keys.

Convert 4.3 x 10-5 to standard notation.

Enter the number 5.67 x 1052 on your calculator and show Mrs. S.
She’ll initial this box, if you’ve done it correctly!
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1.5 x 10-3 km = ? m

_____9. I can convert
between different metric
units by using Reference
Table C and dimensional
analysis.

_____10. I can solve for “x”
when it’s in the
denominator of a fraction.

4.67 x 1013 pm = ?dm

What is the volume, in cm3, of 54.6 g of beryllium (density = 1.85
g/cm3)

What kelvin temperature is equal to 200oC?

_____11. I can convert oC to
degrees kelvin and degrees
kelvin to oC.

What Celsius temperature is equal to 200K?
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_____12. I can determine the
percent error of
experimental data

The density of water at 4oC is known to be 1.00 g/mL. Kayla
experimentally found the density of water to be 1.075 g/mL. What
is her percent error?
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