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Hypotheses, Theories and Scientific Laws

Lay people often misinterpret the language used by sa¢entisd for that reason, they sometimes draw
the wrong conclusions as to what the scientific temmaan.

Three such terms that are often used interchangeablgaeatific law," "hypothesis," and "theory."

In layman’s terms, if something is said to be “just a thédtrusually means that it is a mere guess, or is
unproved. It might even lack credibility. But in scieigtiferms, a theory implies that something has
been proven and is generally accepted as being true.

Here is what each of these terms means to a stientis

Scientific Law: This is a statement of fact meant to describe, iciserterms, an action or set of
actions. It is generally accepted to be true and univensdlcan sometimes be expressed in terms of a
single mathematical equation. Scientific laws arealambo mathematical postulates. They don'’t really
need any complex external proofs; they are acceptedeatédue based upon the fact that they have
always been observed to be true.

Specifically, scientific laws must be simple, trueiversal, and absolute. They represent the cornerstone
of scientific discovery, because if a law ever did rmuplyg then all science based upon that law would
collapse.

Some scientific laws, or laws of nature, include the ¢é gravity, Newton's laws of motion, the laws of
thermodynamics, Boyle's law of gases, the law okeoration of mass and energy, and Hook’s law of
elasticity.

Hypothesis: This is an educated guess based upon observation. Htisrzal explanation of a single
event or phenomenon based upon what is observed, but mdsatot been proved. Most hypotheses
can be supported or refuted by experimentation or contiolbgervation.

Theory: A theory is more like a scientific law than a hypottea theory is an explanation of a set of
related observations or events based upon proven hypstmedeerified multiple times by detached
groups of researchers. One scientist cannot creag®eyttine can only create a hypothesis.

In general, both a scientific theory and a scienlgic are accepted to be true by the scientific
community as a whole. Both are used to make predictibegemts. Both are used to advance
technology.

In fact, some laws, such as the law of gravity, cao bk theories when taken more generally. The law
of gravity is expressed as a single mathematical expreasib is presumed to be true all over the
universe and all through time. Without such an assumptiergan do no science based on gravity's
effects. But from the law, we derived the theory @uijly which describes how gravity works, what
causes it, and how it behaves. We also use that toogeanbther theory, Einstein's General Theory of
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Relativity, in which gravity plays a crucial role. Theslgalaw is intact, but the theory expands it to
include various and complex situations involving space and time

The biggest difference between a law and a theory isattfeory is much more complex and dynamic.
A law describes a single action, whereas a theorya@gpban entire group of related phenomena.

An analogy can be made using a slingshot and an automobile.

A scientific law is like a slingshot. A slingshot Hag one moving part--the rubber band. If you put a
rock in it and draw it back, the rock will fly out apeedictable speed, depending upon the distance the
band is drawn back.

An automobile has many moving parts, all working in unisgoetdorm the chore of transporting
someone from one point to another point. An automob#ecismplex piece of machinery. Sometimes,
improvements are made to one or more component panswAet of spark plugs that are composed of
a better alloy that can withstand heat better, fang{e, might replace the existing set. But the functio
of the automobile as a whole remains unchanged.

A theory is like the automobile. Components of it barchanged or improved upon, without changing
the overall truth of the theory as a whole.

Some scientific theories include the theory of evolytibe theory of relativity, the atomic theory, and
the quantum theory. All of these theories are weludeented and proved beyond reasonable doubt. Yet
scientists continue to tinker with the component hypethes$ each theory in an attempt to make them
more elegant and concise, or to make them more allrgressing. Theories can be tweaked, but they
are seldom, if ever, entirely replaced.

A theory is developed only through the scientific methoéaning it is the final result of a series of
rigorous processes. Note that theories do not become $avesntific laws must exist prior to the start of
using the scientific method because, as stated edalies ,are the foundation for all science. Here is an
oversimplified example of the development of a sdfiertheory:

Development of a Simple Theory by the Scientific Method:

Start with an observation that evokes a questionBroth spoils when | leave it out for a couple
of days. Why?

Using logic and previous knowledge, state a possible answerlled a Hypothesis:Tiny
organisms floating in the air must fall into the bratid start reproducing.

Perform an experiment or Test: After boiling some broth, | divide it into two containeosie
covered and one not covered. | place them on the @btevd days and see if one spoils. Only
the uncovered broth spoiled.

Then publish your findings in a peer-reviewed journal. Pblication: "Only broth that is
exposed to the air after two days tended to spoil. Theredwpecimen did not."

Other scientists read about your experiment and try to duptate it. Verification: Every
scientist who tries your experiment comes up with #mesresults. So they try other methods to
make sure your experiment was measuring what it was supmos&ghin, they get the same
results every time.
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In time, and if experiments continue to support your hypotkesis, it becomes a Theory:
Microorganisms from the air cause broth to spoil.

Useful Prediction: If | leave broth open to the air, it will spoil. Ifwant to keep it from spoiling, | will
keep it covered.

Note, however, that although the prediction is usefelttieory does not absolutglyovethat the next
open container of broth will spoil. Thus it is saicdbfalsifiable. If anyone ever left a cup of broth open
for days and it did not spoil, the theory would havedédweaked or thrown out.
Real scientific theories must be falsifiable. Thaystbe capable of being modified based on new
evidence. So-called "theories" based on religion, sucheagionism or intelligent design are, therefore,
not scientific theories. They are not falsifiableey don't depend on new evidence, and they do not
follow the scientific method.

1. Define each of the terms in your own words and givexamgle of each.

Hypothesis:

Theory:

Scientific Law:
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Caffeine and Mold

Purpose: Students will follow scientific methods to solve a pewhl The question to be answered is:
Does caffeine in coffee prevent mold growth?

Safety Cautions:
Wash hands thoroughly after experiment

Materials:

2 small jars

graduated cylinders

caffeinated coffee

decaffeinated coffee

masking tape to make two small labels

Procedure:
1. Write a hypothesis for the experiment in the spacenwbelo
2. Write your initials and #1 on one label. Write your ingiahd #2 on the other label. Place
the labels on the jars.
3. Injar #1 add 30 mL of caffeinated coffee. In jar #2 add 30 nmiechffeinated coffee.
4. ldentify the control group and the experimental group éensipace below.
5. Place both jars, uncovered in the same location. Yibunake daily observations of your
jars for one week checking for the presence of mold.
6. Create a suitable data table that you can use to tradatlgeresults of the experiment.
You must also have a column for a drawing of your jahetay.
7. Record your observations in your data table by giving desmngpand making diagrams of
the coffee liquid surfaces.
8. After 5 days, when the experiment is finished, clean-bgugblies thoroughly with soap
and water to prevent the growth of mold.
Lab Report
Hypothesis:

Control Group:

Experimental Group:
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Post Lab

Analysis Questions — Answer in complete sentences.
Which type of coffee allows mold to grow?

1. Was your hypothesis supported by your data? Why or why notike(Blae to restate your
hypothesis)

2. What was the independent variable and dependent variable?

3. What is the name for the type of data you collectedvan®

Conclusions— Summarize the experiment in your own words and thdtsestell me if your
hypothesis was correct and also include any errors tiiét bave changed your results. (Use your
notes if you need help determining what to put in the coioecius
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Hypothesis Construction

Directions: Take the following inferences and turn theta formal hypotheses using the format: If
responding variablas related tananipulated variabléhenprediction(with explanation).

1. Chocolate may cause pimples.
Manipulated Variable Responding Variable

Formal Hypothesis:

2. Salt in soil may affect plant growth.
Manipulated Variable Responding Variable

Formal Hypothesis:

3. Plant growth may be affected by the color of light.
Manipulated Variable Responding Variable

Formal Hypothesis:

4. Bacterial growth may be affected by temperature.
Manipulated Variable Responding Variable

Formal Hypothesis:

5. Ultraviolet light may cause skin cancer.
Manipulated Variable Responding Variable

Formal Hypothesis:

6. Temperature may cause leaves to change color.
Manipulated Variable Responding Variable

Formal Hypothesis:
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Lab: Practicing the Scientific Method

Objective: To understand how scientists use the sciefit method to solve problems.

Quantitative data is data that has a numerical or measurable value.

This lab will be completed as a class. Follow each steptbé lab in order.

1.

While sitting quietly at your desk, find the pulse in yourstvand count the number of beats
for one minute. The number of beats per minute is youepate. Record your result.
bpm

. Now repeat step 1 twice and record your results.

bpm

bpm

Now calculate your average pulse rate using the thrasunements you have recorded.
Show your work in the space below and then record thagee

average bpm
How do you think standing will affect your pulse rate?

Formulate a hypothesis and write it below.

What is the independent variable?

. What is the dependent variable?

What are the constants?

Now record your pulse rate for one minute, this time urtaeirtfluence of the independent
variable. Record your results.
bpm

bpm

bpm

10. Calculate the average pulse rate for the data you gatladove and record your result.

average bpm
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11.How do you think holding your breath will affect your putage?

12.Formulate a hypothesis and write it below.

13.What is the independent variable?
14.What is the dependent variable?
15.Now record your pulse rate for one minute, this time unaeirtfluence of the new

independent variable. Record your results.
bpm

bpm

bpm

16. Calculate the average pulse rate for the data you gatladove and record your result.
average bpm

In the space below construct a data table that will easilghow your data for all three trials and
for all three variables.

17.Which of the situations would be the control for tkpeximent?

Conclusions
18.How do your results compare to your hypotheses?

19.What are some possible sources of error in this expetime
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Record the data from the rest of the class using eachustent’'s average measurements.

TOTALS:

Calculate a total class average for each situation.
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Construct a bar graph comparing your own data (use calculated averaggfor each situation to
the total class averages. Your bars should be in one color attte classes in another color.
Remember to label all the important parts of the graph.
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Hypothesis Construction
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The Wonder of Seed:

Germination and Seedling Growth Inquiry

This investigation introduces students to National Sci&uttecation Standards biology content using
research as the framework. By forming a question, devisirgxaeriment to test a hypothesis, then
conducting and analyzing an experiment, students practicerttpiakd working like a scientist and
grasp the elements of sound research skills while argloine topic.

Essential Inquiry Questions:
* What role do seeds play in supporting life on Earth?
» How does a sprout develop from a seed?
» What are the characteristics of seed germinatiorseedling growth?
» What role does the environment play (biotic and abiatiseed germination and growth?

Think of three questions that your group would like to inveseigWrite each one on a 3” x 5” index
card. As a group put the questions in order from the onel\ike' to investigate the most. Write them
here. (Ex. How does Diet Coke affect the germinatioMwang Bean seeds?).

1.
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Research each question and list at least three fa@ts aach question that will help the group develop
an experiment to answer the question.
Question 1 Facts

1.

Question 2 Facts
1.

Question 3 Facts
1.
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Question and Hypothesis Worksheet

A student is interested in designing several experimenestaohe factors that effect how quickly an
Alka-Seltzer® tablet dissolves in water (solution rak®x. each question, write an appropriate
hypothesis that could be tested with an experiment. Beeagh hypothesis is in the profiér..,
then... , because..format.

Example:

Question: What effect does stirring have on solution rate?

Hypothesis: If the water is stirred, thehe tablet will dissolve faster becaist@ring increases solution
rate.

Part 1

1. Question: What effect does the water temperature dasolution rate?

Hypothesis:

2. Question: What effect does crushing the tablet hawsloition rate?

Hypothesis:

3. Question: What effect does adding soda to the waterdm@golution rate?

Hypothesis:

Part 2

The next three questions are about factors affecting gtamith. For each question, write an
appropriate hypothesis that could be tested with an expetirBe sure each hypothesis is in the proper
“If..., then..., because” format.

4. Question: What effect does the amount of light l@avelant growth?
Hypothesis:

5. Question: What effect does the amount of water bavyalant growth?

Hypothesis:

6. Question: What effect does using plant food (Mir&ew®) have on plant growth?
Hypothesis:
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Experimental Design

Select one of the questions from Part 1 above tohestftect of one variable on the solution rate of
Alka-Seltzer®. Apply the steps of the Scientific Methodest the validity of your hypothesis. Once the
plan is complete, follow the steps to conduct the erpeant.

Question: Copy the question that you have selected from page 1.

Hypothesis: Copy the hypothesis (remember to use the proper forfitfat.--then... because..)’

Experiment: Plan your experiment by following the steps below.
What is the independent variable (manipulated variabég)yibu are testing?

What is the dependent variable (responding variable)?

What variables must be kept constant for this to beidered a “controlled experiment?”

List the materials you will need to perform this experitnen

Outline the procedure you will follow as you conduct thigegxment. Be specific. Include a control
group and allow for adequate time to repeat the experiroesmtrify your results.

o g bk~ 0w N

Create a data table to show your results.
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Use the data that you have collected to create an ageograph. Include an appropriate title, labels
including units, and scale.

Interpret the Data: What does your data show? Be specific and descriptive.

Conclusion: Did the results of your experiment validate your hypasites

If your hypothesis appears to be true, restate your hypsthelew, otherwise, revise your hypothesis
So that it is consistent with the interpretationtef data that you have made from your results.

What other variables might you test that would effeetdblution rate of Alka-Seltzer®?
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Video: Energy and the Chemistry of Life — part |

1. Everything in the world around us is made out of

2. Everything that happens in our world is powered by
3. Matter is anything that occupies and has
4. Energy is the within nature.

5. Energy flows from the

6. Energy is used by plants to create the we eat.
7. Energy is defined as the capacity to do , to make sognb#pipen.
8. Stored energy is called energy.

9. Potential energy changes into motion also called yenerg
10.The potential energy stored in wood is called energy.
11.To understand the chemistry of life we must look at haatter is

12.An atom is so small that more than a atoms edge twedigezqual the thickness of a
piece of paper.

13. At the center of the atom is a structure called the

14.The proton is located in the nucleus and has a charge.
15.The electrically neutral particle in the nucleus idechthe

16.Negatively charged particles the nucleus are calledetect

17.Electrons are held in their orbits around the nucleus®y attraction to the protons in
the nucleus.

18.Each type of atom represents a different type of purgtanbe known as an
19.1n all there are different, naturally occurring elésnen

20.Each element is represented by a chemical , usuditgttb@e or two letters of its
name such as oxygen (O), carbon (C) and Helium (He).
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21.Two or more atoms connected together are called a
22.Two of the same elements are called molecules.

23. A chemical reaction is the interaction of atomsreate new

24. A chemical bond is the powerful force of that ketepssatogether in a molecule.
25.The chemical shows how many of each atom are inctudgzhiticular molecule.
26.A compound is two or more elements bonded together.

27.Life is a vast series of interconnected chemical ife itdelf is a chemical process.
28.Most scientists believe that as a result ainsdbat took place between

simple chemicals that existed on Earth.
29. About % of all living matter consists of hydrogen, oxygebpa and nitrogen.
30.Carbon is special because it can bond with up to aboines.

31.Carbon can easily bond with

32.Carbon can form or
33.Carbon provides the for most of the compounds esselifel
34.Carbon containing compounds are called compounds, wiitehtbrare almost

exclusively associated with life.
35. All plants are natural factories.

36.Sugars belong to a class of compounds known as , véhivhde up of Carbon
Hydrogen and Oxygen in a ratio of 1:2:1.

37.Glucose is made up of six atoms of carbon, twelve atfrhgdrogen and six atoms of oxygen that
are arranged in a structure.

38.The formation of larger molecules from simpler urstgalled

39.This process results in compounds called

40.Cellulose is found in the cell of plants allowingtte stand upright.
41. Starch, used to store energy, is composed of long chains of molecules bonded together.
42.Lipids, also known as and , are composed of only, texbogen, and

oxygen.
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43.Fat stores the energy as carbohydrates.

44. Proteins are made up of chains of simple molecules called

45.There are about different kinds of amino acids.

46.The way a protein functions in a cell is determined bykthés of it
contains and the particular order that they appear ipribtein chain.

47.Most proteins are extremely large and may contain iegxof units.

48.1n blood, carries oxygen throughout the body and otitemgrserve as structural or
mechanical functions like muscle.

49.Enzymes are proteins that affect the chemicah®acti

50. Nucleic acids are very compounds that are needeceton&iomation in cells.
51.Like proteins, nucleic acids are made up of long chainsodécular subunits called

52.Nucleic acids are formed from different kind&ofidas.

53.The of all living things contain huge molecules of deoxyrddeic acid, or DNA,
which hold the master set of instructions that contotth the day-to-day operation and the
reproduction of cells.

54.Several types of ribonucleic acids ( ) act as intareedin the flow of information
within the cell.

55.Living matter is built up of masses of different chers@nd life is an intricate of
interconnected chemical reactions.

56. All of the chemical reactions occurring within livingings, considered together, are called

Quiz
1. Two or more atoms combine together to form a
2. Silver, copper, carbon and hydrogen are examples ofeliffétinds of
3. A mousetrap, which has been set, may be said to possess energy.
4. The energy of motion is also known as

5. True or False: All atoms possess protons and electudrat keast one type lacks neutrons.
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Graphing Elements in the Human Body

Use text page 142 as a resource to complete the followuar. c

Element Percent Mass in Calculate the
Human Body Degrees of Circle

Oxygen

Carbon

Hydrogen

Nitrogen

Calcium

Phosphorus

Other elements

Construct a circle graph of the information contained in thetable above.
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Construct a bar graph showing the above information.
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Concept Map of Organic Terminology

Create a concept map that links the following terne lmgical manner. Neatness and creativity will be
taken into account on this assignment. Color and illustraare required. It's advisable to sketch a
basic design (in pencil). Consider the relationship oftr@us terms and their definitions (ex. The
subunit for Carbohydrate is Monosaccharide). This assighi&morth 100 points.

Amino Acid

Atom
Biomolecule
Butter
Carbohydrate
Carbon

Chemical formula
Complex carbohydrate
Deoxyribonucleic Acid
Element

Enzyme

Fatty Acid
Fructose
Glucose
Glycogen
Hydrogen

Lipid
Macromolecule
Metabolism
Molecule
Monosaccharide
Nitrogen

Nucleic Acid
Nucleotide

Olive oll

Organic Compound
Oxygen
Phosphate
Polysaccharide
Protein
Ribonucleic Acid
Ribose

Simple Sugar
Starch

Sucrose



CARBOHYDRATE LIPIDS PROTEINS NUCLEIC ACIDS
Monosaccharide Unsaturated (E Shape) Primary DNA
Secondary
Tertiary
Example: Example:
Polysaccharide Saturated (E shape)
Quarternary
Example: Example: Example: Example:
Subunit: Subunit: Subunit: Subunit:
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Final Lab Report

Use this format to prepare your final report for the Rt@nBciences Project. Your report should be
typewritten but at the very least must be neatly emitEach segment must be completed using full
sentences. Spelling and grammar will be considered infymlrgrade. Consult the rubric on page 2 for
information of how the grade will be determined. Eacls@emust complete their own report. Do not
copy from your lab partners. This report is due on Fritdmyvember 5.

Statement of the Problem:
* What question(s) are you trying to answer?
* Include any preliminary observations or background information about the subject

Hypothesis:

* Write a possible solution for the problem.

* Make sure this possible solution is a complete sentence using théhéh...” format.
* Make sure the statement is testable.

Materials:
* Make a list of ALL items used in the lab.

Procedure:
* Write a paragraph (complete sentences) which explains what you did iabthe |
* Your procedure should be written so that anyone else could repeat thenesquer

Results (Data):

* This section should include any data tables, observations, or additional notesakeuduring the lab.
* You may attach a separate sheet(s) if necessary.

* All tables, graphs and charts should be labeled appropriately

Conclusions:

* Accept or reject your hypothesis.

* EXPLAIN why you accepted or rejected your hypothesis using data frdabthe

* Include a summary of the data - averages, highest, lowest, ettpttheeeader understand your
results

* List one thing you learned and describe how it applies to a reasitfi@tion.

*Discuss possible errors that could have occurred in the collectidgimeoflata (experimental errors)
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Lab Report Rubric

Introduction

(4 pts (3 pts

1. Includes the question to

answered by the lab

2. states hypothesis thatis | One of the

based on research and/or soutiexcellent”
reasoning conditions is
3. title is relevant. not met

4. Hypothesis (prediction) is

testable.

(2 pts

Two of the
"excellent"
conditions is not
met

A description ol

(1 pt)

Three of the
"excellent"
conditions is not
met

step-by-step list | Description
Methods of how the unclear, couldn't
experiment was | be repeated
performed
Results and data are clearly Results ar
. o Results are Results are present, though
recorded, organized so it is o . .
Results clear and unclear, missing | too disorganized
easy for the reader to see
(data) . labeled, trends | labels, trends areor poorly
trends. All appropriate labels . )
) are not obvious, not obvious at al recorded to make
are included
sense of
Analysis Analysis lacking
somewnhat in insight, not
The data and observations ardacking in gnt, Analysis poor,
L enough data was
: analyzed accurately, trends arasight, enough not enough data,
Analysis gathered to .
noted, enough data was takendata, though . inaccurate
. . . establish trends, .
to establish conclusion additional data analysis

OR analysis does

would be more | -1 ¢ )00 data

powerful

1. Summarizes the esseni
data used to draw conclusions
2. Conclusions follow data (n()tO
ne of the

. . Two of the Three of the
wild guesses or leaps of logic),, . " . " "
. . o excellent excellent excellent
Conclusiong 3. Discusses applications of - . " . " :
: ; " conditions is | conditions is not | conditions is not
experiment ("real world
. not met met met
connections)
4. Hypothesis is rejected or
accepted based on the data.
Neat, organized SO”.‘eWha
. . lacking in
with headings, 27
organization,
Format few )
: multiple
spelling/gramma ;
spelling/grammar
errors

errors, not neat
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Research Information Planning Document

Use this worksheet to formalize your plans for your seggeriment. Then enter this data on
your team’s page at http://PlantingScience.org

Research Question

Research Predictions

Experimental Design

Research Conclusions
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Video - Assignment Discovery: Cells

1. What shape are the skin cells that are viewed undanitroscope?

N

What does the pink liquid that the cells are placed ifodthe cells?

How many years ago was the microscope invented?

What was Robert Hooke looking at under the microscope?

What term did he invent?
What did Robert Brown call the dark dense blob insidecétie

N o g &~ w

Schleiden and Schwann developed the cell theory thathegidells are

o

What is the jelly-like substance surrounding the nigeu

9. What are some of the things that the cell membraneslio pass into the cell?

10.What takes place in the cytoplasm?

11. What can nettle be used for?

12.What is the typical shape of a plant cell?

13.What is the structure outside the cell membrane tHgtpdants have?

14.What are the two raw materials plants need to mak@?o

15.What are the green blobs that you see in the plari leaf

16.How many cells are humans made of?

17.What is the blueprint of life?

18.What is the name for the bubbles that trap materials¢hls need?

19.How long does it take a bubble to reach from the spitleetdoe?

20.The human body all comes down to physics and
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Investigating Cells Using a Microscope

Pre-Lab
Label the parts of the plant and animal cell drawingsenTdtate the major function of each labeled part

on the chart. Answer questions 1-3.

The Animal Cell —Label the following: Golgi apparatus, lysosome, mitwefrion, endoplasmic
reticulum, ribosome, nucleus, nucleolus, cytoplasmd,@asma membrane

The Plant Cell — Label the following: mitochondrion, vacuole, Golgi appasaiendoplasmic reticulum,
ribosome, lysosome, nucleolus, nucleus, cell wall rolpllast, cytoplasm, and plasma membrane

— )
| & =
&
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Plant part Major function

1. Name the cell features found only in plant cells.

2. Describe the functions of these parts.

3. What advantages do plant cells have over animal cells?

Lab Part | — The onion cell

The onion is already cut — Peel the delicate transptissae from the inner surface.

a. Remove the transparent tissue layer. Cut it into a sgoare
is smaller than a coverslip.

b. Place the onion tissue on a slide in a drop of water.
careful not to wrinkle the tissue (the cells areyvdelicate).

c. Add a coverslip — make sure it is on flat and not tilted

d. Observe under low power then answer the following:

4.What is the shape of the cells?

5.Are all the cells similar in shape?

6.What color is the living cytoplasm?
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e. Place a drop of iodine stain next to the coverslip of wiide

Next, place a small piece of paper towel next to theislip on

the side opposite the drop of iodine

g. As the towel absorbs water, the iodine stain wiltb@wvn under
the coverslip

h. Remove the paper towel once the stain has been drawssabe
onion

i. Observe under low power — pick autegood cell that shows the
contents clearly — move it to the center of your fefldiew

] Now switch to high power and observe that cell

k. Draw a sketch of the onion cell under high powsbel the parts of the cell on your sketch.

I. Calculate the total magnification.

-

Magnification

7.When you add a drop of iodine, what effect does #ia Bave on the cells?

8.What does the cytoplasm look like?

9.What do the nuclei look like?

10.What was the purpose of staining the cells?

11.What is found inside the nucleus?

12.What structure separates the contents of the nucteughe cytoplasm?
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Lab Part Il — The Elodea Cell

a.
b.

Prepare a wet mount of an Elodea leaf. The whole leafld be used.
Examine the leaf under low power of the microscope — ps#ction of the leaf where the cells
are very distinct — Center this section in the fididiew.

c. Switch to high power.
d.

Observe the small, oval, green bodies that appear tetlse These are the chloroplasts. As you
observe the chloroplasts, watch carefully for movemiémay require several minutes of
observation.

Draw a sketch of the Elodea cell under high poweabel the following parts: cell wall,
chloroplasts, cytoplasm, and nucleus. Use arrows to gi@wirection of chloroplast movement.
Calculate the total magnification.

Magnification

13. Note the oval, green bodies in the cells. Thes¢harehloroplasts. Which direction are they
moving?

14.  Are all the chloroplasts moving in the same direction? Are all the chloroplasts
moving at the same speed?

15.  What makes chloroplasts green?

16. An Elodea leaf appears uniformly green to the eyehdgteen color distributed evenly
throughout the cell or is it only in specific organeles

17. Is Elodea a producer or consumer?

18.  What is the function of the chloroplasts?
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Part Ill — The Cheek Cell

a.

b.

o

@~0o

Gently scrape the inside of your cheek with the broacdéadclean toothpick. You should not
be able to see any cells on the toothpick — remembeiatikayicroscopic.

Prepare a wet mount slide — place the cheek cells orathdrop of water — do this by stirring
the toothpick in the drop of water

Put a drop of methylene blue on the end of a clean toothpitlstir into the water and cells on
slide — repeat until light blue

Add a coverslip

Examine the cells under low power

Switch to high power

Draw a sketch of the cheek cell under high poweabel the following parts: plasma
membrane, cytoplasm, and nucleus. Toaloulate the total magnification.

Magnification
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19. How does the outer edge of the cheek cells comparethatbuter edge of the Elodea cells?

20.  What is this outer edge of the cell called?

21. Do cheek cells have cell walls?

22. Do cheek cells come from consumers or producers?

23.  What are the differences between plant and animaxell

24.  What is the basic unit of structure in all living things?
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Movement across Cell Membranes

Define the following terms:

Isotonic -

Hypotonic -

Hypertonic -

Osmosis -

Diffusion -

Selectively permeable membrane -

Look at the picture below and label each of the terms fronthe above list.

.S Water molecule
O% Dissolved particle

In this <olution, water In this solution, wateenters ¢ In this solution, wateleaves ¢
molecules move into and out of cell by osmosis, causing the cell by osmosis, causing the
the cell at the same rate. cell to swell. cell to shrink.
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Movement across Cell Membranes

Define the following terms:

Isotonic -

Hypotonic -

Hypertonic -

Osmosis -

Diffusion -

Selectively permeable membrane -

Look at the picture below and label each of the terms fronthe above list.

.S Water molecule
O% Dissolved particle

In this <olution, water In this solution, wateenters ¢ In this solution, wateleaves ¢
molecules move into and out of cell by osmosis, causing the cell by osmosis, causing the
the cell at the same rate. cell to swell. cell to shrink.
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Movement across Cell Membranes

Define the following terms:

Diffusion -

Osmosis -

Selectively permeable membrane -

Isotonic -

Hypotonic -

Hypertonic -

Look at the picture below and label each of the terms fronthe above list.

.S Water molecule
O% Dissolved particle

In this <olution, water In this solution, wateenters ¢ In this solution, wateleaves ¢
molecules move into and out of cell by osmosis, causing the cell by osmosis, causing the
the cell at the same rate. cell to swell. cell to shrink.
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Concept Map of Organic Terminology

Create a concept map that links the following terne lmgical manner. Neatness and creativity will be
taken into account on this assignment. Color and illustraare required. It's advisable to sketch a
basic design (in pencil). Consider the relationship oftr@us terms and their definitions (ex. The
subunit for Carbohydrate is Monosaccharide). This assighi&morth 100 points.

Amino Acid

Atom
Biomolecule
Butter
Carbohydrate
Carbon

Chemical formula
Complex carbohydrate
Deoxyribonucleic Acid
Element

Enzyme

Fatty Acid
Fructose
Glucose
Glycogen
Hydrogen

Lipid
Macromolecule
Metabolism
Molecule
Monosaccharide
Nitrogen

Nucleic Acid
Nucleotide

Olive oll

Organic Compound
Oxygen
Phosphate
Polysaccharide
Protein
Ribonucleic Acid
Ribose

Saturated

Simple Sugar
Starch

Sucrose
Unsaturated
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