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The Effect of Intermolecular Forces on Surface Tension

by Lisa Cole

Intermolecular forces have a very important effect on physical properties of

substances. In this module, students will research the different types of

intermolecular forces and the effect of intermolecular forces on the surface

tension of water. Students will use the information gathered during their

research to predict how different factors affect the strength of the

intermolecular forces and the resulting surface tension of water, and then

design and carry out a lab to test their hypothesis. A lab report will be written

that explains the procedure, results, and conclusions that can be drawn.

Grades: 9 10 11 12

Discipline: Science

Teaching Task: Task Template 17 (Informational or Explanatory and

Procedural-Sequential)

Course: Chemistry
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Informational & ProceduralTask Template 17 — [1 Level]

Section 1: What Task?

TEACHING TASK

L1: After researching  on  , developing a hypothesis,informational texts intermolecular forces

and conducting an experiment examining the effect of intermolecular forces on surface tension

, write a laboratory report that explains your procedures and results and confirms or rejects

your hypothesis. What conclusions can you draw?

STUDENT BACKGROUND

No Student Background for this Module

EXTENSION

No Extension for this Module
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Rubric

Scoring Elements
Not Yet Approaches

Expectations
Meets

Expectations Advanced

1 1.5 2 2.5 3 3.5 4

Focus

Attempts to
address prompt,

but lacks focus or
is off-task.

Addresses prompt
appropriately, but

with a weak or
uneven focus.

Addresses prompt
appropriately and
maintains a clear,

steady focus.

Addresses all
aspects of prompt
appropriately and

maintains a
strongly

developed focus.

Controlling Idea

Attempts to
establish a

controlling idea, but
lacks a clear

purpose.

Establishes a
controlling idea
with a general

purpose.

Establishes a
controlling idea

with a clear
purpose

maintained
throughout the

response.

Establishes a
strong controlling
idea with a clear

purpose
maintained

throughout the
response.

Reading/Research

Attempts to present
information in

response to the
prompt, but lacks
connections or

relevance to the
purpose of the

prompt. (L2) Does
not address the

credibility of
sources as
prompted.

Presents
information from
reading materials

relevant to the
purpose of the

prompt with minor
lapses in accuracy
or completeness.

(L2) Begins to
address the
credibility of

sources when
prompted.

Presents
information from
reading materials

relevant to the
prompt with

accuracy and
sufficient detail.

(L2) Addresses the
credibility of

sources when
prompted.

Accurately
presents

information
relevant to all
parts of the
prompt with

effective selection
of sources and

details from
reading materials.

(L2) Addresses
the credibility of

sources and
identifies salient
sources when

prompted.

Development

Attempts to provide
details in response

to the prompt,
including retelling,
but lacks sufficient

development or
relevancy. (L2)
Implication is

missing, irrelevant,
or illogical. (L3)

Gap/unanswered
question is missing

or irrelevant.

Presents
appropriate details

to support the
focus and

controlling idea.
(L2) Briefly notes a
relevant implication
or (L3) a relevant
gap/unanswered

question.

Presents
appropriate and

sufficient details to
support the focus

and controlling
idea. (L2) Explains

relevant and
plausible

implications, and
(L3) a relevant

gap/unanswered
question.

Presents thorough
and detailed

information to
strongly support
the focus and

controlling idea.
(L2) Thoroughly

discusses relevant
and salient

implications or
consequences,
and (L3) one or
more significant

gaps/unanswered
questions.

Organization

Attempts to
organize ideas, but

lacks control of
structure.

Uses an
appropriate

organizational
structure to
address the

specific
requirements of the
prompt, with some

lapses in
coherence or

awkward use of the
organizational

structure.

Maintains an
appropriate

organizational
structure to
address the

specific
requirements of the

prompt.

Maintains an
organizational
structure that

intentionally and
effectively

enhances the
presentation of
information as
required by the
specific prompt.
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Conventions

Attempts to
demonstrate

standard English
conventions, but

lacks cohesion and
control of grammar,

usage, and
mechanics.

Sources are used
without citation.

Demonstrates an
uneven command

of standard English
conventions and
cohesion. Uses

language and tone
with some
inaccurate,

inappropriate, or
uneven features.

Inconsistently cites
sources.

Demonstrates a
command of

standard English
conventions and

cohesion, with few
errors. Response
includes language

and tone
appropriate to the

audience, purpose,
and specific

requirements of the
prompt. Cites

sources using an
appropriate format

with only minor
errors.

Demonstrates and
maintains a

well-developed
command of

standard English
conventions and

cohesion, with few
errors. Response
includes language

and tone
consistently

appropriate to the
audience,

purpose, and
specific

requirements of
the prompt.

Consistently cites
sources using

appropriate
format.

Content
Understanding

Attempts to include
disciplinary content
in explanations, but

understanding of
content is weak;

content is
irrelevant,

inappropriate, or
inaccurate.

Briefly notes
disciplinary content

relevant to the
prompt; shows

basic or uneven
understanding of

content; minor
errors in

explanation.

Accurately
presents

disciplinary content
relevant to the

prompt with
sufficient

explanations that
demonstrate

understanding.

Integrates relevant
and accurate
disciplinary
content with

thorough
explanations that

demonstrate
in-depth

understanding.
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STANDARDS

Georgia — Chemistry

C.SC1: Students will analyze the nature of matter and its classifications.

C.SC6: Students will understand the effects motion of atoms and molecules in chemical and

physical processes.

Georgia — Habits of Mind

SCSH1: Students will evaluate the importance of curiosity, honesty, openness, and

skepticism in science.

SCSH2: Students will use standard safety practices for all classroom laboratory and field

investigations.

SCSH3: Students will identify and investigate problems scientifically.

SCSH4: Students use tools and instruments for observing, measuring, and manipulating

scientific equipment and materials.

SCSH6: Students will communicate scientific investigations and information clearly.

Common Core Anchor Standards — Reading

R.CCR.1: Read closely to determine what the text says explicitly and to make logical

inferences from it; cite specific textual evidence when writing or speaking to support

conclusions drawn from the text.

R.CCR.2: Determine central ideas or themes of a text and analyze their development;

summarize the key supporting details and ideas.

R.CCR.4: Interpret words and phrases as they are used in a text, including determining

technical, connotative, and figurative meanings, and analyze how specific word choices

shape meaning or tone.

R.CCR.6: Assess how point of view or purpose shapes the content and style of a text.

R.CCR.10: Read and comprehend complex literary and informational texts independently

and proficiently.
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Common Core Anchor Standards — Writing

W.CCR.2: Write informative/explanatory texts to examine and convey complex ideas and

information clearly and accurately through the effective selection, organization, and analysis

of content.

W.CCR.4: Produce clear and coherent writing in which the development, organization, and

style are appropriate to task, purpose, and audience.

W.CCR.5: Develop and strengthen writing as needed by planning, revising, editing,

rewriting, or trying a new approach.

W.CCR.9: Draw evidence from literary or informational texts to support analysis, reflection,

and research.

W.CCR.10: Write routinely over extended time frames (time for research, reflection, and

revision) and shorter time frames (a single sitting or a day or two) for a range of tasks,

purposes, and audiences.

Custom Standards
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Section 2: What Skills?

Selected Skills

Preparing for the Task

TASK ENGAGEMENT: Ability to connect the task and new content to existing knowledge,

skills, experiences, interests, and concerns

TASK ENGAGEMENT: Ability to connect the task and new content to existing knowledge,

skills, experiences, interests, and concerns

TASK ANALYSIS: Ability to understand and explain the task's prompt and rubric.

Reading Process

ACTIVE READING/NOTE TAKING: Ability to identify the central point and main supporting

elements of a text.

ESSENTIAL VOCABULARY: Ability to apply strategies for developing an understanding of

text(s) by locating words and phrases that identify key concepts and facts, or information.

ACADEMIC INTEGRITY: Ability to use and credit sources appropriately.

NOTE-TAKING: Ability to read purposefully and select relevant information; to summarize

and/or paraphrase.

Transition to Writing

BRIDGING: Ability to begin linking reading results to writing task.

IDENTIFICATION OF VARIABLES: Ability to identify the manipulated, responding, and

controlled variables in an experiment.

DESIGNING A HYPOTHESIS: Ability to use the information gained from the reading to

design and write a scientific hypothesis.

DESIGNING AND CONDUCTING AN EXPERIMENTAL PROCEDURE: Ability to design

and conduct a detailed experimental procedure.

Writing Process
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PLANNING: Ability to develop a line of thought and text structure appropriate to an

information/explanation task.

CONTROLLING IDEA/WRITING AN INTRODUCTION: Ability to establish a controlling idea

and consolidate information relevant to task.

EXPERIMENTAL PROCEDURE: Ability to write a detailed experimental procedure

describing the steps followed in completing the investigation.

ORGANIZATION OF DATA: Ability to effectively organize and record data obtained during

the experimental procedure.

DEVELOPMENT OF ANALYSIS OF RESULTS: Ability to interpret the data and determine

whether or not the hypothesis was supported.

REVISION : Ability to refine experimental procedure, text, line of thought, language usage,

or tone as appropriate to audience and purpose.

WRITING A CONCLUSION: Ability to write a conclusion that sums up what happened and

what this ultimately means.

EDITING: Ability to proofread and format a piece to make it more effective.

COMPLETION: Ability to submit final piece that meets expectations.

JOURNAL WRITING: Ability to compose a reflective writing sample.
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Pacing: 25 minutes

Pacing: Bell work

Section 3: What Instruction?

MiniTasks

Preparing for the Task

TASK ENGAGEMENT: Ability to connect the task and new content to existing knowledge,

skills, experiences, interests, and concerns

SHORT CONSTRUCTED RESPONSE

In a short paragraph, describe the difference between solids, liquids, and gases in

terms of particle arrangement. Include a diagram illustrating the particle arrangment

in each state of matter.

Scoring Guide: work meets expectations if:

Students write a short paragraph and support with diagrams.

Teaching Strategies:

• Link this task to earlier class content.

• Discuss student responses.

TASK ENGAGEMENT: Ability to connect the task and new content to existing knowledge,

skills, experiences, interests, and concerns

SHORT CONSTRUCTED RESPONSE

After completing the Drops on a Penny lab (see link in resources below), describe

your observations when you added the water to the surface of the penny. Include the

number of drops you added.

In a second paragraph, describe the conditions under which you were able to

successfully blow a bubble using the water.

Write a list of questions that you would like to have answered as a result of this

activity.

Scoring Guide: work meets expectations if:

List of questions are produced.

Teaching Strategies:

• Link this task to earlier class content.

• Discuss student responses.
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Pacing: 20 minutes

TASK ANALYSIS: Ability to understand and explain the task's prompt and rubric.

LIST

In your own words, what are the important features of an effective experiment and

thorough lab report?

Scoring Guide: work meets expectations if:

Students produce a list of features and particpate in class discussion.

Teaching Strategies:

• Share examples of type of text students will produce (either from past students or

from professional writers).

• Identify or invite students to identify key features of examples.

• Pair students to share and improve their individual bullets.

• Create a classroom list: Choose one student to

share a few ideas on the board, and ask other to add to it.

Reading Process

ACTIVE READING/NOTE TAKING: Ability to identify the central point and main supporting

elements of a text.

SHORT CONSTRUCTED RESPONSE

What is the author trying to accomplish? Which parts of the text show you that?

Scoring Guide: work meets expectations if:

• Answers questions with credible response.

Teaching Strategies:

• Invite students to brainstorm ways to figure out any author’s intent.

• Invite students to share and discuss their answers for each text.

• After the discussion, allow them to add to their entries.

Notes:

Begin the activity by having the students read an article about water entitled,

"Dihydrogen Monoxide." Students will address the prompt as it relates to the article.
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Pacing: Assignment completed as homework

ESSENTIAL VOCABULARY: Ability to apply strategies for developing an understanding of

text(s) by locating words and phrases that identify key concepts and facts, or information.

LIST

In your notebook, list words and phrases essential to the texts. Add definitions, and

(if appropriate) notes on connotation in this context.

Scoring Guide: work meets expectations if:

• Lists appropriate phrases.

• Provides accurate definitions.

Teaching Strategies:

• After scoring, ask some students to share definitions of terms that others

overlooked or misunderstood.

• After scoring, be willing to provide direct instruction or guide a close reading if

needed to work through a key phrase most students missed.

Notes:

Completion of the task should include identification and definitions of all types of

intermolecular forces, examples of each, properties affected by the forces, and

factors that affect the strength of these forces.

ACADEMIC INTEGRITY: Ability to use and credit sources appropriately.

SHORT CONSTRUCTED RESPONSE

Define "plagiarism" and list ways to avoid it.

Scoring Guide: work meets expectations if:

• Provides accurate definition

• Lists several appropriate strategies

Teaching Strategies:

• Discuss respect for others’ work to assemble evidence and create texts.

• Discuss academic penalties for stealing others thoughts and words.

NOTE-TAKING: Ability to read purposefully and select relevant information; to summarize
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Pacing: 15 minutes

Pacing: 1 class period

and/or paraphrase.

NOTES

From each text, make a list of the elements that look most important for answering

the prompt. Do what you need to do to avoid plagiarism.

Scoring Guide: work meets expectations if:

• Identifies relevant elements.

• Includes information to support accurate citation (for example, page numbers for a

long text, clear indication when quoting directly.

Teaching Strategies:

• Teach a model format for note taking.

• Check that early student work is in the assigned format (or in another format that

gathers the needed information effectively).

Transition to Writing

BRIDGING: Ability to begin linking reading results to writing task.

LIST

In a quick write, write about what you know now that you have read about

intermolecular forces and surface tension.

Scoring Guide: work meets expectations if:

None

Teaching Strategies:

• Discussion-based strategies, such as seminar.

• Small group discussion using question.

IDENTIFICATION OF VARIABLES: Ability to identify the manipulated, responding, and

controlled variables in an experiment.

LIST

Module8359.pdf

Page  of 12 26



Pacing: 30 minutes

Pacing: 15 minutes

In a quick write, identify the manipulated, responding, and controlled variables in the

experiment you will be conducting.

Scoring Guide: work meets expectations if:

Variables are correctly identified based on the reading and the experiment that will

potentially be conducted.

Teaching Strategies:

Small group discussion of the types of variables.

Notes:

Classification of the variables may differ based on the experimental design of the

individual students.

DESIGNING A HYPOTHESIS: Ability to use the information gained from the reading to

design and write a scientific hypothesis.

LIST

In a quick write, identify the components of an effective and correctly written scientific

hypothesis.

Scoring Guide: work meets expectations if:

An effective hypothesis for their own experiment is submitted.

Teaching Strategies:

•Discussion of the components of a correctly written hypothsis.

•Given samples of hypotheses, students distinguish between effective and

ineffective. For those that are classified as ineffective, specific reasons are noted and

suggestions are given for improvement.

•Classroom discussion of the students' classifications of the sample hypotheses.

Notes:

Feedback will be provided and students will be given an opportunity to make

modifications as needed.

DESIGNING AND CONDUCTING AN EXPERIMENTAL PROCEDURE: Ability to design
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Pacing: 15 minutes

Pacing: 30 minutes for part 1/Part 2 completed as homework

and conduct a detailed experimental procedure.

LIST

Design and write a detailed list of procedures required to perform an assigned task.

Scoring Guide: work meets expectations if:

•The task can be performed correctly by following the written procedures.

•Students turn in a preliminary outline of procedures that will be followed during their

experiment.

Teaching Strategies:

•Students write a list of detailed procedures for a basic task (example: making a

peanut butter sandwich)

•Exchange procedures with another student and attempt to perform procedure as

followed.

•Classroom discussion of the deficienies/strengths of the written procedures.

Notes:

On the following day, students will carry out the procedure they have designed in

order to test their hypothesis. Procedures must be approved by the teacher before

experimentation can begin.

Writing Process

PLANNING: Ability to develop a line of thought and text structure appropriate to an

information/explanation task.

OUTLINE

Create an outline based on your notes of the components of a correctly written lab

report.

Scoring Guide: work meets expectations if:

• Creates an outline or organizer.

• Uses information from Preparing for Task/Task Analysis activity.

Teaching Strategies:

• Provide and teach one or more examples of lab reports.
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Pacing: 1 class period

Pacing: 20 minutes in class/completed as homework

• Invite students to generate questions in pairs about how the format works, and then

take and answer questions.

CONTROLLING IDEA/WRITING AN INTRODUCTION: Ability to establish a controlling idea

and consolidate information relevant to task.

SHORT CONSTRUCTED RESPONSE

Write an introduction for the lab report that explains the objectives or purpose of the

lab and includes the background information that influenced the design of the lab.

Scoring Guide: work meets expectations if:

• Includes purpose of experiment.

• Provides background information from the reading.

• Includes a statement of the hypothesis.

• Briefly summarizes how the experiment was performed

Teaching Strategies:

• Offer several examples of introductions in lab reports.

• Ask class to discuss what makes them strong or weak.

Notes:

This section of the lab report may be broken down into two separate sections.

Section one can be a brief introduction which would include the purpose, hypothesis,

and brief description of the procedure. A second section could be entitled

Background Information and would include the information on which the

experimental design was based.

EXPERIMENTAL PROCEDURE: Ability to write a detailed experimental procedure

describing the steps followed in completing the investigation.

LIST

Write a detailed description of the steps that were followed while performing the

procedure.

Scoring Guide: work meets expectations if:

A sufficiently detailed procedure is written so that it could be followed and duplicated
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Pacing: Completed as homework

Pacing: 1 class period (completed simultaneously with writing/performance of

experimental procedure)

by someone else attempting to perform the experiment.

Teaching Strategies:

• Provide examples of written procedures in sample lab reports.

• Remind students to review notes taken during Transition to Writing

Task/Experimental Procedures

ORGANIZATION OF DATA: Ability to effectively organize and record data obtained during

the experimental procedure.

LIST

Construct a table that contains and organizes the numerical data obtained during the

experimental procedure.

Scoring Guide: work meets expectations if:

•Provides a data table that includes all numerical data collected during experimental

procedure.

•Table is neat and organized.

Teaching Strategies:

•Encourage students to record all data as the experiment is performed to ensure that

all is included.

DEVELOPMENT OF ANALYSIS OF RESULTS: Ability to interpret the data and determine

whether or not the hypothesis was supported.

SHORT CONSTRUCTED RESPONSE

Write an analysis of the data complete with calculations, graphs, discussion of

whether or not the hypothesis was supported; insert data as evidence.

Scoring Guide: work meets expectations if:

•Includes any required calculations

•Includes appropriate graph of data

•Supports the introduction with citations and discussions of specific data.
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Pacing: Completed as homework

Pacing: Completed as homework

Teaching Strategies:

Encourage students to re-read their hypothesis and introduction partway through

writing to check that they are on track.

REVISION : Ability to refine experimental procedure, text, line of thought, language usage,

or tone as appropriate to audience and purpose.

SHORT CONSTRUCTED RESPONSE

Discuss how to refine experimental procedure, analysis, logic, and organization of

ideas/points. Use experimental evidence carefully, with citations of actual data.

Scoring Guide: work meets expectations if:

• Discusses any errors made in performing the procedure.

• Discusses how the study could be improved in future experiments.

•Discusses possible modification in the hypothesis.

Teaching Strategies:

• Sample useful feedback that balances support for strengths and clarity about

weaknesses.

• Assign students to provide each other with feedback on those issues.

WRITING A CONCLUSION: Ability to write a conclusion that sums up what happened and

what this ultimately means.

SHORT CONSTRUCTED RESPONSE

Write a summary of what happened, whether the hypothesis was accepted or

rejected, and what this ultimately means.

Scoring Guide: work meets expectations if:

• Summarizes the data effectively in discussing whether the hypothesis was

accepted or rejected.

• Discusses what the results ultimately mean

• Includes a discussion of the relevance of the findings.

Teaching Strategies:

Assign students to provide each other with feedback.
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Pacing: 30 minutes

Pacing: 35 minutes

EDITING: Ability to proofread and format a piece to make it more effective.

LONG CONSTRUCTED RESPONSE

Revise draft to have sound spelling, capitalization, punctuation, and grammar. Adjust

formatting as needed to provide clear, appealing text.

Scoring Guide: work meets expectations if:

• Provides draft free from distracting surface errors.

• Uses format that supports purpose.

Teaching Strategies:

• Remind students that errors made during data collection must be struck through

and that a lab report is a real time record of the experiment as it is being conducted.

• Briefly review selected skills that many students need to improve.

• Teach a short list of proofreading marks.

• Assign students to proofread each other’s texts a second time.

COMPLETION: Ability to submit final piece that meets expectations.

LONG CONSTRUCTED RESPONSE

Turn in your complete set of drafts, plus the final version of your piece

Scoring Guide: work meets expectations if:

• Fits the “Meets Expectations” category in the rubric for the teaching task.

JOURNAL WRITING: Ability to compose a reflective writing sample.

SHORT CONSTRUCTED RESPONSE

Write a paragraph reflecting on the experience.

Scoring Guide: work meets expectations if:

• Writing includes a reflection on observations that were made but could not be

included in the formal lab report.

• Questions are included that student would like to pursue further.
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• Writing includes a reflection of their thoughts on the assignment.

Teaching Strategies:

• Discussion of the difference between a formal lab report and reflective writing.
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Resources

Selected Articles

States of matter.

(http://modulecreator.com/ModuleCreator/#page=login&moduleId=8359&scrollTo=articles)

Columbia Electronic Encyclopedia, 6th Edition (11/1/2011)—

States of matter, forms of matter differing in several properties because of differences in the

motions and forces of the molecules (or atoms, ions, or elementary particles) of which they

are composed. The states of matter are also known as phases of matter or states of

aggregation. There are three commonly recognized states of matter: solid, liquid, and gas.

The molecules of a solid are limited to vibration about a fixed position. This restriction gives

a solid both a definite volume and a definite shape. As energy in the form of heat is added to

a solid, its molecules begin to vibrate more rapidly until they break out of their fixed positions

and the solid becomes a liquid. The change from solid to liquid is called melting and occurs

at a definite temperature, the melting point. The molecules of a liquid are free to move

throughout the liquid but are held from escaping from the liquid by intermolecular forces (see

adhesion and cohesion). This gives a liquid a definite volume but no definite shape. As more

heat is added to the liquid, some molecules gain enough energy to break away completely

from the liquid and escape into the surrounding space (see evaporation). Finally a

temperature is reached at which molecules throughout the liquid are becoming energetic

enough to escape and bubbles of vapor form and rise to the surface. The change of the

liquid to a vapor, or gas, in this manner is called boiling and occurs at the boiling point. The

molecules of a gas are free to move in every possible way; a gas has neither a definite

shape nor a definite volume but expands to fill any container in which it is placed. In addition

to these three states of matter, scientists also distinguish three additional states—plasma

and the Bose-Einstein and the fermionic condensates. A plasma is formed by adding still

more heat to the molecules of a gas. Eventually a point is reached where the molecules are

moving so rapidly that the molecules become torn apart into their component atoms and

individual electrons are pulled away from the atoms. This very hot mixture of negatively

charged electrons and positively charged ions has properties distinct from those of the other

states of matter. Bose-Einstein condensate and fermionic condensates are formed by

chilling the molecules of a gas. As temperatures approach absolute zero (?273.15°C), the

motion of the individual atoms slows to the point where they combine to form a single super

atom with properties distinct from those of other states of matter.

SUPERCOOL, AND STRANGE.

(http://modulecreator.com/ModuleCreator/#page=login&moduleId=8359&scrollTo=articles)

Science News (1/26/2008)—Gaidos, Susan

The article discusses some of the anomalies that have been discovered about the behavior

of water. Studies have shown that water does not always conform to the same rules as other

liquids and can even deviate from its own molecular rules in certain situations. The author
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describes water's abnormal behaviors as a solid, liquid and gas.

A SPECIAL BREW.

(http://modulecreator.com/ModuleCreator/#page=login&moduleId=8359&scrollTo=articles)

Natural History (Nov2007)—Mundy, Christopher J.Kathmann, Shawn M.Schenter, Gregory

K.

The article offers a look at the properties of water and how it plays its fundamental role in the

Earth's heat budget and weather systems. Every organism is made up mostly of water, and

the substance covers nearly three-quarters of the planet's surface. What governs the

ocean's moderating effect is the large quantity and heat capacity of water, which is the

amount of heat energy that must be absorbed or released to raise or lower the temperature

by a given amount. Heat capacity is a good example of a macroscopic property of water that

can be explained by what takes place at a molecular level. The study of the various

configurations of the hydrogen bond has made it possible for molecular scientists to explain

a number of other anomalies of water.

Intermolecular Interactions.

(http://modulecreator.com/ModuleCreator/#page=login&moduleId=8359&scrollTo=articles)

Physics Today (Jul2007)—Piela, Lucjan

This article reviews the book "Intermolecular Interactions: Physical Picture, Computational

Methods and Model Potentials," by Ilya G. Kaplan.

Surface tension.

(http://modulecreator.com/ModuleCreator/#page=login&moduleId=8359&scrollTo=articles)

Columbia Electronic Encyclopedia, 6th Edition (11/1/2011)—

Surface tension, tendency of liquids to reduce their exposed surface to the smallest possible

area. A drop of water, for example, tends to assume the shape of a sphere. The

phenomenon is attributed to cohesion, the attractive forces acting between the molecules of

the liquid (see adhesion and cohesion). The molecules within the liquid are attracted equally

from all sides, but those near the surface experience unequal attractions and thus are drawn

toward the center of the liquid mass by this net force. The surface then appears to act like an

extremely thin membrane, and the small volume of water that makes up a drop assumes the

shape of a sphere, held constant when an equilibrium between the internal pressure and that

due to surface tension is reached. Because of surface tension, various small insects are able

to skate across the surface of a pond, objects of greater density than water can be made to

float, and molten lead when dropped into a cool liquid forms suddenly into shot. See

capillarity.

Is this glass really half-full?
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(http://modulecreator.com/ModuleCreator/#page=login&moduleId=8359&scrollTo=articles)

Popular Science (May2012)—

An answer to a question on whether a glass of water is half full, with information on the

movement of water molecules, surface tension, and research on water and saltwater

surfaces.

Rain-making bacteria control the weather from the ground.

(http://modulecreator.com/ModuleCreator/#page=login&moduleId=8359&scrollTo=articles)

New Scientist (1/10/2009)—Powell, Devin

The article focuses on a study by Barbara Nozière and colleagues which suggests that

surfactants secreted by many species of bacteria could also influence the weather. While

these are normally used to transport nutrients through membranes, the team have shown

that they also break down the surface tension of water better than any other substance in

nature. This led them to suspect that if the detergent was found in clouds it would stimulate

the formation of water droplets.

Walking on water.

(http://modulecreator.com/ModuleCreator/#page=login&moduleId=8359&scrollTo=articles)

Physics Today (Jun2010)—Bush, John W. M.Hu, David L.

The article focuses on the natural ability of small creatures to walk on water. It states that the

ability relies on multiscale processes such as the creature-scale motion of the driving leg,

and the submicron-scale dynamics of the interaction of the leg with the water surface.

Furthermore, information on surface tension, or the property of an air-water interface that

makes water-walking insects and spiders behave like a trampoline is also discussed.

Driven Liquids.

(http://modulecreator.com/ModuleCreator/#page=login&moduleId=8359&scrollTo=articles)

Science (1/1/1999)—Grunze, Michael

Discusses research which studied the movement of liquids on surfaces. Spontaneous

formation of droplets by a continuous liquid film; Impact of variations in surface tension and

changes in wetting behavior; Research by Gau et al, and Gallardo et al, in this issue; Fluid

spread controlled by the chemical composition of the substrate surface; Movement of fluids

and particles suspended in liquid by changes in contact angles; Instability phenomenon.

Intermolecular forces.

(http://modulecreator.com/ModuleCreator/#page=login&moduleId=8359&scrollTo=articles)

Columbia Electronic Encyclopedia, 6th Edition (11/1/2011)—

Intermolecular forces, forces that are exerted by molecules on each other and that, in

general, affect the macroscopic properties of the material of which the molecules are a part.

Module8359.pdf

Page  of 22 26



Surfactants

Surface Tension

Hydrogen Bonding

Dipole-Dipole Force

London Dispersion Force

Intermolecular Force

1310L

Such forces may be either attractive or repulsive in nature. They are conveniently divided

into two classes: short-range forces, which operate when the centers of the molecules are

separated by 3 angstroms or less, and long-range forces, which operate at greater

distances. Generally, if molecules do not tend to interact chemically, the short-range forces

between them are repulsive. These forces arise from interactions of the electrons associated

with the molecules and are also known as exchange forces. Molecules that interact

chemically have attractive exchange forces; these are also known as valence forces.

Mechanical rigidity of molecules and effects such as limited compressibility of matter arise

from repulsive exchange forces. Long-range forces, or van der Waals forces as they are also

called, are attractive and account for a wide range of physical phenomena, such as friction,

surface tension, adhesion and cohesion of liquids and solids, viscosity, and the

discrepancies between the actual behavior of gases and that predicted by the ideal gas law.

Van der Waals forces arise in a number of ways, one being the tendency of electrically

polarized molecules to become aligned. Quantum theory indicates also that in some cases

the electrostatic fields associated with electrons in neighboring molecules constrain the

electrons to move more or less in phase.

Uploaded Files

Keywords

Links*

Drops on a Penny lab (N/A)

(http://sciencespot.net/Media/pennylab.pdf)

This link includes complete instructions for the Drops on a Penny lab.

* These Lexile measures were computed automatically and did not undergo human review.

They are not certified measures and should not be published or recorded in any way.
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Other Resources

Chemistry: Matter and Change

Read from the textbook pages 411-419 addressing forces of attraction and properties of

liquids.
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Section 4: What Results?

Classroom Assessment Rubric

Not Yet

Focus Attempts to address prompt but lacks focus or is off-task.

Reading/Research Attempts to present information relevant to prompt.

Controlling Idea Controlling idea is weak and does not establish a purpose and/or address a research question.

Development
Tends to retell rather than present information in order to answer questions, solve problems;
lacks details to develop topic. *L2 Implications are weak or not relevant to topic. L3 Does not
identifies a relevant gap or unanswered question.

Organization Applies an ineffective structure; composition does not address requirements of the prompt.

Conventions
Demonstrates a weak command of standard English conventions; lacks cohesion; language and
tone are inappropriate to audience and purpose.

Meets Expectations

Focus Addresses prompt with a focused response.

Reading/Research Presents and applies relevant information with general accuracy.

Controlling Idea
Establishes a controlling idea that states the main purpose and/or question for the tasks. L2
Addresses the credibility of sources.

Development
Presents sufficient information in order to examine or convey topics or issues, answer questions,
solve problems; identifies salient themes or features; explains key information with sufficient
detail. *L2 Discusses relevant implications to topic. L3 Identifies a gap or unanswered question.

Organization Applies a generally effective structure to address specific requirements of the prompt.

Conventions
Demonstrates a command of standard English conventions and cohesion; employs language
and tone appropriate to audience and purpose.

Classroom Assessment Task

No Classroom Assessment Task for this module

Exemplar Work
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