Lab #1 — Metric Measure

Purpose of the Lab

This lab will familiarize you with the basic units of the metric system and how to convert
between them. You will also learn how to measure length, weight, volume, and temperature
with an acceptable level of scientific accuracy.

Materials

Metric ruler

Meter stick

Bone

Wooden paddles

Test tube
Thermometer (Celsius)
Triple-beam balance
Plexiglass block

Fossil \(
Warm-water bath U

Bucket with ice
Graduated cylinder

Plastic pipettes NO
Pipette Pump \N _‘( Om

Water
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Length
Measure the length of this line: ) cm

Convert this measurementto . (& mmand . (0000 T nm.

Measuring irregularly shaped three-dimensional objects can be tricky. To make an accurate
measurement, we will use a meter stick and two wooden paddles.

1. First, place the meter stick on a flat surface.

2. Sandwich the object you are measuring between the two paddles, making sure the
paddles are at a right angle to the object you are measuring (or as close as possible).

3. Place the object and paddles along the meter stick, and note the location of the inner
edges of the paddles.

4. Subtract to find the length of the object.



Lab #3 — Chemical Composition of Cells

Starch Test: If a test is positive for starch the solution will turn blue-black. The color of the
negative test will be yellow-brown.
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Test reagent: iodine

Test procedure:

The following solutions will be tested to determine if they contain or do not contain starch:
glucose (test tube 1), starch suspension (test tube 2), unknown (test tube 3), distilled water
(test tube 4), onion juice (test tube 5), and potato juice (test tube 6).

Hypothesis: Of the above solutions, which do you think will contain starch? UC0WIN ﬁE L
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o ™ 2 i L L= o ol ™ 1, %
AAUETTER TV ERS AR e A

1) Label six test tubes with the numbers 1 through 6.
2) Add 1.5 mL of the correct solution to tubes 1-6. Make sure to stir the solutions well
before pipetting them and rinse the pipette after each use.
3) Record the initial appearance of each solution in the table
ﬁa@test tube to mix.

4) At this point add 10 drops of iodine to each te éua-

5) Record the color change in eachN ults column of the table,

mtwe'(: %@ve for starch.
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Lab #3 — Chemical Composition of Cells

What was the control for this experiment? Did it yield the expected result?

What would be another way to testif a solution contains Iipi'ﬂs (HINT: are lipids hydrophobic or
hydrophilic)? x :

Summary of Results on the Unknown Solution

Test Observations Conclusions

Biuret/Protein

lodine/fStarch | '\‘ esa\e

Benedict/Sugars

-

Unknown solution:

Post-Lab Cleanup

Clean all test tubes with soap and water either in the sink in your lab table or the sinks along
the edges of the room. MAKE SURE ALL WAX PENCIL MARKS ARE REMOVED. Place test tubes
upside down in rack to dry. Ethanol the desks and push in the chairs.

Post-Lab Review Questions

What reagent is used to test for proteins?
What color indicates the presence of protein?
Is this color a positive or negative test result for protein?
What color indicates the absence of protein? _ ,
Is this color a positive or negative test result for protein?

What reagent is used to test for starch?
What color indicates the presence of starch?
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Lab Report Materials

Lab Report Materials
General Instructions for Writing Lab Reports

Writing a lab report is a standard feature of science lab classes. It will be part of your grade
for each lab practical this semester, because it is the best way to organize all of the information
needed to understand the lab procedures and results. A person should be able to read your lab
report and:

Know exactly how to do this experiment

Find a table, graph or photo of your results

Know what you concluded at the end of your experiment

Know what experiment you would do next to follow up on these results

Science writing is somewhat different from writing for other disciplines. What are the major
differences that you should look out for?

e The passive voice is used. So instead of writing, “I measured the bone with the meter stick,”
it would be “The bone was measured with a meter stick”. The report is about the work, not
about you.

e Methods and Results should be written in the past tense because thﬁ “ that have
already happened.

* Sentences should be as short as possible, and m@%@_&%e‘bant information is

included. NO

®» Direct quotes are never u ﬁw u%@

s Everything m ten -ﬁ Directly copying (or only
5hgh } omeone el udmg the work of other students) is plagiarism

? ultinag @ ar more students who turn in nearly identical lab
reports will count as ustonand both students will receive a grade of 0.

The format of a lab report is also different. These are the seven headings that you will use to write
the lab report:

Purpose of this lab: What did you learn from this lab? What did the experiments teach you about
biology? This section should consist of only one or two sentences.

Introduction: This part gives background information about the particular subject that the lab
covers and the experiment being performed. You will need references for this section. Your
references may NOT include the lab manual.

Materials: The equipment and supplies used should be listed. Specific information should be given
as to amounts, concentrations, and so on. Make sure you include ALL of the materials used in the
procedure outlined in your lab report. Likewise, make sure you include ONLY the materials used in
the procedure outlined in your lab report.

Methods: The write-up of the methods should be similar to a detailed recipe. It must be written in
paragraph form. A person who has never done this lab should be able to read this section and know
exactly what equipment and supplies are needed and how to perform the experiment.
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Lab Report Materials

APA Style for Citations and References

For this course you should never use direct quotations in your lab reports. Please use your
words and only your words in your reports. When you use information (not words) from a
source, it must be referenced AND cited.

References are listed alphabetically at the end of the lab report. They can be used by anyone
who reads your document to find your original sources. Each reference should contain at
minimum the following: Author name or names, title of work, and publication date. Anything
taken from the internet should include the URL and the date the work was referenced.

Citations appear in the text of the document and refer the reader to the reference that was the
source of the preceding information. The correct format for in-text citations is to include the
author's name (or an abbreviated version of the title if no author is available) and the year of
publications. It should be immediately obvious what reference a citation is referring to; if this is
not the case then you are doing something wrong. \(

Here are some examples for how to reference and cite some éwmiaﬁ Yyou may use in

writing your lab report.

o’t
Books and Journals ‘(Oﬁ\ N .‘ %6

The refere nclude eno n t-:: ensure a reader can find it quickly,
easil C u:alhg Ife work is referenced (e.g. a chapter of a book) that should

be no e-:l,

Author name or names. (Year of publication). Title of article or chapter. Title of journal or beok,
Volume (issue), page numbers.

Brooker, Robert, Eric Widmaier, Linda Graham, and Peter Stiling. (2014). Simple Patterns of
Inheritance. Biology 3™ Edition, 321-342.

Herbst-Damm, K.L., & Kulik, J.A. (2005). Volunteer support, marital status, and the survival
times of terminally ill patients. Health Psychology, 24, 225-229.

In-text citations should use the format (author, year of publication).
Gregor Mendel made thousands of crosses of peas in his lifetime (Brooker, 2014).

People survive difficult times better when they have a support network (Herbst-Damm & Kulik,
2005).
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Comparison of Organic and Inorganic Buffers

Number of Drops

0 (Initial pH from previous

pH in Beaker 2
(o OO

buffer) | (

Lab #4 — pH and Buffers
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Lab #4 — pH and Buffers

\nor ojw":‘a"

pH
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Drops of HCI

What was the effect of having a huffer (either organic or inorganic) in the solution?__ TilN
Y oUEinie R eadh
Which buffer became acidic faster, the organic or the inorganic? \f‘\amm «.i
Which was the better buffer, the organic or the inorganic? How do you knnw?,iﬂ’ﬂuﬁ; N
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Lab #5 — Microscopy

6. Are you allowed to have food and drink in the laboratory?___

7. How many hands should you use when carrying a microscope arc-und the classrm‘.&m?
Where shculd ’th«u-:-'-,.r he located?_T, the o). & Qowroyn o T

8. What two things should you use to clean a microscope?__ [ \eryyiirdl SO DO

y A i
AR AT eevgo — 'II

!

Materials

Microscope lab handout
Microscope
Plant Root slide

Slides \(
Coverslips u

Protoslo™ or Detain™

Pond water a\e

e o \\\0‘6‘536
ewW 1™ AT 0

Lab ‘-’@*ﬁ\!"‘* Data P a_ge

Rules for Microscope Use
1. When carrying the microscope, one hand should be on the base and the other on the

arm.

Use only lens paper and lens cleaning solution when cleaning objectives.

Do not allow moisture to get into the inner parts of the microscope.

Do not tilt microscope when viewing a wet mount.

Scanning power objective should be in the downward paosition at close of the lab.
Turn off the light when you are finished using the microscope.

Report any malfunctions to your instructor.

e ML S
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Parts of the Microscope
Use the diagram below to label all the parts of the microscope:

Lab #5 — Microscopy
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Lab #6 — Prokaryotic Cells and Eukaryotic Animal Cells

Lab Procedures and Data

Review the "Making a Wet Mount” section of Lab #5 — Microscopy before beginning. We will
be using the same procedure to create slides of living protists and animal cells in this lab.

04 3 02, Ea0

Prokaryotic Cells

Anabaena is a genus of bacteria that contains several different

species. All Anabaena are photosynthetic, meaning they can get

energy from sunlight. This means Anabaena are autotrophs —

they can make their own food. Members of this genus are

found all over the world, usually as a type of algae or plankton. o

We will be looking at both prepared and stained specimens of
Anabaena and living (wet mount) specimens.

Prepared slide of Anabaena \e CO \)

Anabaena is best viewed at 400x total magmf‘ catio
(Remember, always start at with the 4x sca i@« untll

you find a specimen on the slj m tep—byr- % s
Use the space below to ( nt {!l }-ﬂ‘l Ar@i Anabaena spherica

cells, Lahel t C cells

{J Yoo
l‘_{.——:‘
o o
tﬁ: e L
=4 .
Do these cells have a nucleus? N\
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Lab #6 — Prokaryotic Cells and Eukaryotic Animal Cells

Post-Lab Cleanup

Make sure all prepared, labeled slides are returned to the appropriate slide box. Return the
microscope to the CORRECT spaot in the cabinet (with the 4x objective in the viewing position).
All slides used in making wet mounts should be put in the buckets at the back of the room, and
all used cover slips should go in the trash. Ethanol the desks and push in the chairs.

Post-Lab Review Questions

1. Differentiate hetween prokaryotic and eukaryotic cells, LWy INLE;.“\FLK e "1"‘1&:- Qe
I—lll '{ I 'I.I-l LS k"l* 4 F-;,-";'C ALLA J{L'— 1["' WAN! 1 N pilc Il'E >

\

2. Do the cells in Anabaena have a nucleus? __ {0
Are Anabaena cells prokaryotic or eukaryotic? ‘A YO oo ©
4. Are Paramecium protists or a bacterla? Give ane pmce of evidence for ye

o EE= perTse - {LL VIOE G ()

L

'5, How do smooth and rough endeplasmuc rett@g LA\ £
YA =
Uiy B \“v

6. Which nfthe ce 5 h*‘“&(&d at

F— —
q h@i‘\ UMUS?}-W} OARWEL, YOorvine (e

;E hat was unique ab8ut the Paramecium nucleus? \r \aris 0y wend y Dieg g LS

Dorno ot s

8. Which type of cell has a nucleoid region? i;-'u-;.-;;"-rn R e T s LT

9 Which cells that we looked at tndév were heterutroﬁ%s?

10. Which cells that we looked at today were autotrophs?

References
Brooker, Robert, rEr‘u: Widmaier, Linda Graham, and Peter Stiling. (2014). General Features of
Cells. Biology 3™ Edition, 66-96.

Hoobler, Cynthia, Karen Duston, Adam Eiler, Jennie Plunkett, Kirsten Raines, and Mary
Wisgirda. (2007). Prokaryotic and Animal Cells. General Biology | and Ii. 33-40.
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Review for Lab Practical #1

Review for Lab Practical #1

How a lab practical works

Here are some things you need to know in order to prepare for a lab practical in General
Biology | or II. 30 stations will be set up, so each student has his/her own spot to start at.
There will be an index card with 2 questions on it -- so there is a total of 60 questions on the
exam. Students stand, not sit, to take the exam. That is why the chairs have been pushed out
of the way.

Lab practicals are not multiple choice. Answer sheets will be provided. Answers are usually a
single word or short phrase (food vacuole, nucleus, fine focus, etc.).

Examples of stations:
« A microscope with a slide, focused, pointer pointing at a structure on the slide.
s A model or specimen with a piece of tape or a numbered pin attached to a structure.
e Test tubes containing solutions that represent the outcome of an expe W
e A piece of equipment that was used in an experiment.

m\a.e

Students are responsible for

The material for exam guestions is der iv

knowing everything covered by the |
‘Q;S’lpment used and the outcome of the

In Bio |, many qu Sﬂgut the mat
exp m xae stud et'tHe results Students will not be asked to perform
exp?l or find specim koscope slides. For example, questions about the lab on
Chemical Composition of Cells might include:

e Name the reagent used to test for the presence of proteins.

e Of the two test tubes here, which one shows a positive test for proteins?

e Of the two test tubes here, which one is the control?
Questions about the Paramecium might include:

e Name this organism.

e Name the structure at the tip of the pointer (macronucleus, contractile vacuole, etc.).

The lab practical is timed with a stopwatch. When the instructor says “Move”, all students
move to the next station at the same time. There will be 10 minutes at the end of the exam to
go back to stations to recheck questions. Only one student is allowed per station at a time.

Skills tests: During the lab review period, you will be asked to perform certain lab skills that you
have used repeatedly in the lab. Each student will be tested individually, so you need to be
able to do all of these things. For this lab practical, the skills tested will be:
« Using a pipette to measure a volume of a solution accurately.
+ Finding a specimen under the microscope at the correct magnification, centered,
focused, and with an appropriate light level.
* Using the microscope pointer to identify a specific structure in a cell.

o



Microscopy

Review for Lab Practical #1

Know the parts nfthe compound Ilght microscope we use in !ab
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Know the function of each part. Covc\evimo,

L., L
L oy

Know how to determine the total magnification when using different Q'bjec_tiue lenses.

“ Why is the word compound used to describe our microscope? 7
Be able to name the two types of lenses in our compound scope. ©* ow B Uy«
-L\What is meant when it is said that our microscopes are parfocal?

Prokaryotic Cells

Be able to recognize Anabaena when looking through the microscope.

Recognize Anabaena on the prepared slide and on a fresh mount of Anabaena.

Know that Anabaena is a type of bacteria.

Do the cells in Anabaena have a nucleus? Are Anabaena EE"S Vakanﬁ@‘g\dx otic?

Eukaryotic Cells

Protists

Knﬂw that pr

oti a\‘\l(
\i\z he fol

“PrS

Animal

geba

Paramecium

Euglena

Cells

.“—I" '.f"f

£ o\'f\ NA of %6

n&nd know these organisms are protists.

prep d nd mudel

Parts to identify on both the model and slide:

cytoplasm, nucleus, pseudopodium, contractile vacuole, food vacuole

prepared slide and model

Parts to identify on model: cilia, oral groove, macronucleus,
micronucleus, food vacuole, contractile vacuole

Parts to identify on slide: cilia, oral groove, contractile vacuole,
macronucleus.

prepared slide and model

Parts to identify on model: flagellum, eyespot, contractile vacuole,
nucleus, chloroplast

Parts to identify on slide: nucleus

Know that animal cells are eukaryotic.
Be able to recognize squamous epithelial cells taken from the inside of the cheek.
Parts to identify: cell membrane, nucleus, cytoplasm
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Review for Lab Practical #1

Answers to the practice conversion problems:

1 cm‘: 10 mm 1 mm = 1000 um 1 um = 1000 nm
Imm=0.1cm 1 um =0.001 mm 1 nm=0.001um
23cm= 230 mm 3 nm = 0.003 um 368 mm = 368,000 um
185 mm =18.5 cm 6 um = 6000 nm 0.7 mm = 700 um
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