How is Nelson Chemistry 11 organized into an understandable format for Grade 11

students?

Unit and Chapter Framework

The Student Text is organized into five units with up to four chapters in each unit.
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Sample Problems

Sample problems including worked solutions are presented
to model the standard of what is expected of students.
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In general, we write a percentage weight by volume concentration as

-
A third concentration ratio is the “percentage weight by weight,” or % W/W:
L -

Sample Problem 2 em—
Asterling silver ring has a mass of 120 g and contains 1.1 g of pure silver. What
is the percentage eight by weight concentration of slver i the metal?
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“The ring is 92.5 % WIW silvr.

Very Low Concentrations
1 studies of solutions in the environment, we often encounter very low concen-
trations, For very dilute solutions we choose a concentration unit to give reason-
able numbers for very small quantities of solute. For example, the concentration
of or of is usu-
ally expressed as parts per million (ppm, 1:10° or even smaller ratios, such as
parts per billion (ppb, mov parts per trillion (ppt, 1:10%2) These ratios are

used for liquid and solicfixtures and are a special case of the weight by weight

(WIW) ratio. One part pef nillion of chlorine in a swimming pool corresponds

10 1g0f chlorine in 108 g 4f pool water, Because very dilute aqueous solutions are

very similar to pure water| thir densites are considered to be the same: 1 g/mL.

‘Therefore, 1 ppm of chiofine is 1 g in 10° g or 10° mL (1000 L) of pool water,

which is equivalent to 1 1 of chlorine per litre of water, Small concentrations
h b,

Topt_ Lo in 1000 swimming pools
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imagine, but are very important in envi-
ronmental studies and in the reporting of toxic effects of substances (Table 1)

(opr avariety of
units. Choose the o are
calculating. For aqueous sputions,
1ppm =

Sample Problem 3 mm——
Dissolved oxygen in natural waters is an important measure of the health of the
ecosystem. In a chemical analysis of 250 L of water at SATP, 2.2 mg of oxygen
was measured. What is the concentration of oxygen in parts per million?

Solution
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“The oxygen concentration is 8.8 ppm.

Molar Concentration
Chemistry is primarily the study of chemical reactions, which we communicate
usin equati represent
amounts of chemicals in units of moles. Concentration is therefore communi-
cated using molar concentration. Molar concentration, C, is the amount of
solute in moles dissolved in one ltre of solution.

molar concentration = AMOUNEOf solute in moes)
volume of solution (in litres)
c= L‘

“The units of molar concentration (mol/L) come directly from this ratio. The

symbol C denotes a molar quantity, just as M is molar mass, but m is mass
Molar concentration is sometimes indicated by the use of square brackets

For example, the molar concentration of sodium hydroxide in water could be

represented by [NOH ]

L—— sample Problem 4

In a quantitative analysi, a stoichiometry calculation produced 0.185 mol of
sodium hydroxide in 0.250 L of solution. Calculate the molar concentration of
sodium hydroxide.

Solution
o =0.186 mol
Vi = 02501

Cruon = 0744 mollL

“The sodium hydroxide molar concentration is 0.744 mol/L.
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Chapter 6

Key Expectations

Figure 3 ‘Throughout the chapter, you have had the oppor-
Sulic ac tunity to do the following
molar cone + Explain the formation of solutions involving various

solutes in water and nonpolar solutes in nonpolar sol-
vents. (6.1,6.2)

+ Supply exampies from everyday lie of solutions
involving all three states (6.1)

+ Describe and explain the properties of water, and
demonstrate an understanding of its importance as a
universal solvent. (6.2)

“The Nature an

+ Use the terms solute, solvent, solution, electrolyte,
leachate, runoff, concentration, standard solution, stock
solution, and dilution. (al sections)

+ Solve solution concentration problems using a variety.
of units. (63, 65)

and use of
margin
space
throughout
the text
makes it
easy to read.

Summary

Make a

Summary

1. Make four small concept maps to express each
of the following central concepts. Draw them in
the corners of a page.

(@) electrolytes and nonelectrolytes
(6) calculations related to concentration of solu-

preparation of a solution from a solid solute.

and by dilution of an existing solution

(@) the sources of water and pollution and the
refining of water

What central concept or substance can be used

10 link al of these concept maps? Add this cen-

tral concept or substance to the centre of the

page and link it to the four concept maps pre-

pared above.

+ Explain the origins of pollutants in natural waters, (6.4)
+ Develop and use the technological kil for the prepa-
ration of solutions. (6.5)
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+ Provide consumer and commercial examples of solu-
tions, including those in which the concentration must Reflecty eami ng
be precisely known. (5.5) Revisit your answers to the Reflect on Your Learning
‘questions at the beginning of this chapter.

Key Terms + How has your thinking changed?

acid fors + What q have?

agricultural runoff molar concentration

Key Terms are bolded as they appear in the body of the text el o oo

dilute pure water

and are defined in the side margin. They are repeated in the aiion e

Chapter Summary and in the Glossary at the end of the text. oo miurs o soion

intermolecular force stock solution

Concept/Skill Summary

A point-form summary of
the major concepts or skills A
presented in the section is
intended to aid in study. It
could be a summary of the
steps required to solve a
particular class of problems.
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Using a graphic
organizer such as a
concept map in the
Chapter Summary,
students have the
opportunity to
summarize key
terms and concepts
to consolidate
understanding.

\r_‘/\/l__n—o solutions. Scientists have developed a concept to help them
Sofution stoichiometry: a method of do this, a concept known as solution stoichiometry.
calculating the concentration of substances hen using the concept of solution stoichiometry, we often know some of
ina C"e"“'“la‘ 'Eﬂ“‘:" by measuing "I‘E vol- the ipformation, such as the mass or concentration of one of the products of a
umes of solutions that react completely; reactfon. We can then use this information to determine another quantity, such
sometimes called volumetric stoichiometry N

as the molar concentration of a reactant.

WA@Y Stoichiometry Calculations

When performing any kind of stoichiometry calculation by any method, follow

these general steps.

Write a balanced equation for the reaction, to obtain the mole ratios.

Convert the given value to an amount in moles using the appropriate con-

version factor.

Convert the given amount in moles to the required amount in moles, using

the mole ratio from the balanced equation.

. Convert the required amount in moles to the required value using the
appropriate conversion factor.

[l o

W

~

38 Chapter 7




How does Nelson Chemistry 11 integrate the use of information technology, laboratory
computer interface technology, and the Internet?

Technology
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6. “When detergents were initially developed they were hailed as a
laundry revolution.” Comment on this statement, giving examples of
their positive and negative effects.

7. When homes in rural areas have water softeners, does the soft water
go to all of the taps in the house? Use the Internet to find out. Report
on what you find. What are some health concerns of drinking water
with high sodium ion content?

Follow the links for Nelson Chemistry 11, 7.2.
www.science.nelson.com

—_—

Section 7.2 Questions

Web Questions appear periodically throughout the student text. These questions provide
students with the opportunity to extend learning by doing further research and
engaging in interactive activities on the Internet related to lessons presented in the
text. Links to Explore an Issue lessons help students to further understand the issue by
pointing them to Web sites supporting alternative positions.



Prepare the computer for data collection by opening “Exp 06” from the Chemistry with
Computers experiment files of Logger Pro. The vertical axis has pressure scaled from 0 to
2.5 atm. The horizontal axis has volume scaled from 0 0 20 ml

Click ¥ to begin data collection.

Collect the pressure vs. volume data. It is best for one person 10 take care of the gas
and for another to operate the computer

e

« Move the piston to position the front edge of the inside black ring (sce Figure 3) at the
the syringe. H

5.0-m line on old the piston firmly in this position until the pressure value
stabilizes.
« When the pressure reading has stabilized click (53, Type “5.0” in the edit box. Press the

se 10 redo a point by pressing the ESC
)

FE=—1

Boyle’s Law: Pressure-Volume
Relationship in Gases

25,150,175, and 20.0 mL.

your data table, record the pressure
pr, if directed by your instructor, print

The primary bjective o his xperiment is 0 etenmin the eatonship between the pressure

iti i 1aati and Volime ot confind a2 The s we s will b i and il b confined 3 syige < eraoh, decide o
Additional investigations i lmests cnfet g T g il b s ontned 2 g
— mm\ngl!\cphlol\ach;mgnmmcpmnumkxcnmb)lhecon' <. This press:

and adlvmes that Change will be monitored using a pressurc sensot interfaced o a computer. It is assumed that
a (emptmmrc will be constant throughout lhc experiment. Pressure and \nlut data pairs will be
collected during this experiment and then analyzed. From the data and graph, you should be able
ﬁ! ti d t: th o determine what kind of mathematical relationship exists between the pressure and volume of .
ofrfer stuaents the the confined gas. Historically, this relationship was fist stablished by Robert Boyle in 1662 and Boyle’s Law: Pressure-Volume Relationship in Gases

has since been known as Boyle’s law.

opportunity to use ;AE: i ﬁ] PATA AND CALCULATIONS

Volume Pressure Constant, k

computer interface i e Rty
laboratory technology s
are included in the -
teacher support MATERIALS

Macintosh or IBM-compatible computer  Venier Pressu
20-

materials. For each oy et or ULt g

investigation or
activity, sample data
is provided.

PROCEDURE
1. Prepare the Pressure Sensor and an air sample for data collection

« Plug the Pressure Sensor into Port 1 of a Serial Box Interface or ULI that is connected to.a
computer.

+ Open the side arm of the pressure sensor valve (o allow air to enter and exit. Open its side

valve by aligning the bluc handle with the arm that leads to the pressure senisor as shown in

Figure 2

Move the piston of the c until the fron of the T

inside black ring (indicated by the arrow in Figure 3 on the Tonl

next page) s posioned t. the 10.0 mL mark SO ull

 side arm of the pressure sensor valve by aligning
e biue handle wat he e s s Fture 3 Figure 2

PROCESSING THE DATA

If the volume is doubled from 5.0 mL to 10.0 mL, what does your data show happens to the
pressure? Show the pressure values in your answer.

Ifthe volume is halved from 20.0 mL to 10.0 mL, what does your data show happens to the
pressure? Show the pressure values in your answer.

Ifthe volume is tripled from 5.0 mL to 15.0 mL. what does your data show happened to the

pressure? Show the pressure values in your answer.
From your answers to the first three questions and the shape of the curve in the plot of
pressure versus volume, do you think the relationship between the pressure and volume of a
confined gas is direct o inverse? Explain your answer.

Based on your data, what would you expect the pressure to be if the volume of the syringe
was increased to 40.0 mL? Explain or show work to support your answer.

Based on your data, what would you expect the pressure to be if the volume of the syringe
was decrcased to 2.5 mL? Explain or show work to support your answer.

What experimental factors are assumed to be constant in this experiment?

One way to determine if 2 relationship is inverse or direct is to find a proportionality
constant, k, from the data. I this relationship s direct, k = P/V. If it is inverse, k = P-V.
Based on youranswer o Question . choosc one of thse ormuls snd caeulite k o the
Seven ordered pairs in your data table (divide or multiply the P and V values). Show the
newers n the third column of the Data and Calculations table

How constant were the values for k you obtained in Question 82 Good data may show some
minor variation, but the values for k should be relatively constant.
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The Student CD-ROM
not only includes all
of the student text,
Eclition but also additional
computer animations.




