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Packet Overview

Date Objective(s) Page Number
Monday, May 11 Review of ideal gas law and practice problems 3
Tuesday, May 12 Minor assessment: Ideal gas law problems (technical) 8

Wednesday, May 13 Chemical study: the anatomy of a rechargeable 1ithinm battery 10
Thursday, May 14 Chemical study: charging and re-charging the Lithium battery 12
Friday, May 15 Reading 14

Additional Notes:

Hi all,

Two notes:

The quiz on Tuesday will be a practical quiz, focusing primarily upon using the PV = #RT equation. You can
use the review day in this packet as an exclusive resource when preparing for the quiz.

In the remainder of the week, you’ll start to examine two exemplary contexts in which electrons play a major
role. Since electrons are rarely found apart from atoms, you’ll find that atomic properties and small
differences between atoms can play a major role in determining how simple, miraculous, everyday processes
work on an atomic level. My only desire for you in this week’s work is that you enjoy the new insights into life
and the beautiful things that your chemistry study affords.

Hoping you are well,

Mr. Luke
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Monday, May 11
Chemistry Unit: Gas Laws
Lesson 1: Review for Quiz (technical)

Unit Overview

A Question for Lesson 1: What does the mass of a gas” molecules have to do with its pressure, temperature,
and volume?

Objective
Review.

Introduction to Lesson 1

Some useful questions:

1. What are my givens? (e.g. pressure is 1.22 atm, volume is 2.3 Liters, etc)

2. What do I need to know? (I need to find V; I need to find the number of moles in order to calculate
this unknown gas’ molar mass, etc).

3. How do I get from what I have to what I know?
Use the PV=nRT equation
Work out the steps

To find density, you need to know grams and volume. Work out how you’ll find
grams, then work out how you’ll find volume, then calculate them and put them
together.

To find molar mass (in a problem with an unknown gas), you need to know grams
and moles. Work out how you’ll find the number of grams, then work out how
you’ll find the number of moles. In many cases you can just pick a mole amount and
use it to calculate the gram amount, or one will be given to you. Calculate what you
need and then divide grams by moles.

Some notes on solving ideal gas equation problems and the quiz tomorrow:

o Notice that in most cases Ris equal to 0.0821 L-atm/mol-K. Ris a value you always
look up or (on the quiz tomorrow) will be given to you.

o You’ll have to convert all temperatures to Kelvin in order to solve these problems
correctly. If the question asks for the answer in Celsius, you must do the work in
Kelvins, then convert the answer to Celsius.

o You will have to know the ideal gas equation (PV = nRT), but you will also have to
know how to find a gas’ molar mass (grams per mole) or density (usually grams per
liter, some mass amount over volume), using context clues and the information
given.
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o As always, be careful with units. You may have to do multiple conversions in order to
“get things set up”.

o Memorize the parameters known as “Standard Temperature and Pressure” (STP).
These are: 273 K and 1.0 atm of pressure.

The problems below are a good representation of the problems that will be given on the quiz tomorrow.
Please solve them and check your answers. Show work below (or on a separate page if preferable).

A:
B:
C:
D:

OO0 % &

50w R
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1. What is the number of moles of gas contained in a 3.0L vessel at 300K with a
pressure of 3.00 atm? PV = nRT R = .0821 L*atm/mol*K

.90 mol
.36 mol
2.36 mol
9.00 mol

2. If the pressure exerted by a gas at 25C in a volume of .088L is 3.81 atm, how many
moles of gas are present? R = .0821 L*atm/mol*K

: 138 mol
: 13.8 mol
: 1.38 mol
:.138 mol

3. Given: n = 4.98 mol, V =1.00 L, P = 143 kPa, R = 8.314 L*kPa/mol* K, what is the
temperature in degrees Celsius?

-532C

11380 C
:13.80 K
:-546 C

4. Given: P =.900 atm V = unknown n = .323 mol R = .0821 L*atm/mol*K T = 265 K
Find the volume.

781 L

: 781 L
:7.81 L
:78.1L
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5. Determine the kelvin temperature required for .0470 mol of gas to fill a balloon to
1.20L under .494 atm of pressure. R = .0821 L*atm/mol*K

:136.5 K
1535 K
:186.5 K
149K

6. The form of the Ideal Gas Law that uses density is: M = DRT /P, where D is the
given density of a gas. Remember that density is mass/volume. M is the molar mass
of the gas in question. What is the molar mass of a pure gas that has a density of
1.40g/L at STP? Remember that STP is standard temperature and pressure, which is
273 K and 1.00 atm. R = .0821 L*atm/mol*K

:31.4 g¢/mol
:3.14 g/mol
: 16.0 g/mol
: 1.60 g/mol

7. Given: D =1.09 g/L P = 2.04 atm R = .0821 L*atm/mol*K T = 298 K Find the molar
mass of the gas. Remember: M = DRT/P

:.522 g/mol
:5.22 g¢/mol
: 522 g/mol
:52.2 g¢/mol

8. What is the density of a gas at STP that has a molar mass of 44.0 g/mol? R = .0821
L*atm/mol*K D = MP/RT

£ 196 g/L.

:19.6 g/L
:1.96 g/L
£ 196 g/L

9. Given the pressure of the gas as P = 1.00 atm, T = 546 K, R = .0821 L*atm/mol*K, M
= 39.9 g/mol, what is its density, in grams per Liter?

:3.56 g/L
:35.6 g/L
: 356 /L
: 356 /L
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10. Determine the density of chlorine gas at 317.0C and 1.00 atm of pressure. R = .0821
L*atm/mol*K Chlorine gas has a molar mass of 70.90 g/mol.
A: 394 ¢/L
B: 5.9 ¢/L
C:5.86 g/L
D: .0394 g/L
Answers: BDACBADCAC

Tuesday, May 12
Chemistry Unit: Gas Laws
Lesson 2: Technical quiz: using the ideal gas equation

Unit Overview
Obijective:

Take the quiz.
Agenda

L Take quiz on Google Classroom (estimate: no more than 30 minutes)

a. If you have opted out of Google Classroom, take the quiz on the last page of this
packet. Fill out answer sheet, then submit via preferred method.

1I. Make a mental note of any questions you think you may have missed and check your
notes or email Mr. Luke to go over those (estimate: 5-10 minutes)

Permitted materials: calculator, blank periodic table, pencil, scratch paper. Take this quiz as you would in
class, without notes, in a quiet setting. Complete it in one sitting. Do not share answers via text, email, etc.

Wednesday, May 13
Chemistry Unit: Applied chemistry
Lesson 3: Chemical study: the anatomy of a rechargeable Lithium battery

Unit Overview
Obijective:
Review Figure 1, then complete either I. the challenge activity or 1I. the review questions.

A Question for Lesson 3: What happens when you put two different metals touching side by side? Hint:
what is the activity series?
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Introduction to Lesson 3

Review the diagram below.
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Thursday, May 14
Chemistry Unit: Applied chemistry
Lesson 4: Chemical study: charging and re-charging the Lithium battery
Unit Overview
Lesson 4 Socratic Question: How do I siphon flow out of the battery when I attach it to a device?

Objective:

Be able to answer all the questions below.

Introduction to Lesson 4

12
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Friday, May 15
Chemistry Unit: Applied chemistry
Lesson 5: Reading
Unit Overview
Two Socratic Questions: How does life depend on chemical processes?
Obijective:
Read and annotate.
Answer all the questions below by the end of this lesson.

Introduction to Lesson 5

Today, you're going to review aerobic respiration, with a fresh eye for the chemical aspects of this
biochemical process.

Take a look; read and annotate the review material below. When you’ve finished, review the (fun) attached
reading.
Cellular Respiration (Stage 3 only)
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Stage 3: The Electron Transport Chain (ETC)

This stage will generate 34 ATP molecules and H,O from the carrier molecules that were produced
in the first two stages.
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The electron transport chain is a group of proteins embedded in the inner mitochondrial membrane,
or cristae.

There are two events in the electron transport chain:

Electron Donation (setting up a gradient):

1.

2.

High energy electrons from NADH and FADH: (from Stages 1 and 2) are transferred to the
ETC proteins.

The electrons are passed along this chain of proteins and their energy is used to pump
protons (H+) present in the matrix to the intermembrane space.

The electrons reaching the end of the chain are donated to O, and are used to create H.O
molecules. Oxygen is therefore the final electron acceptor.

This sets up a proton gradient where there are much more protons in the intermembrane
space than in the matrix.

Stop and Think: Why do we breathe oxygen? What would happen if we could not
supply our mitochondria with oxygen?

ATP Synthesis (making ATP):

1.

The gradient created in the last step is a source of potential energy; to reach equilibrium
across the membrane, the protons need a pathway. ATP Synthase is a channel protein also
embedded in the membrane. Protons move back through the membrane, down their
concentration gradient (passive transport).

ATP Synthase is also an engyme (note that it ends in “ase”). It uses the flow of protons to
generate molecules of ATP from ADP and free phosphates.

For each NADH, ATP synthase makes 3 ATP. For each FADH,, ATP Synthase makes 2
ATP.

Mitochondrion: Electron Transport Chain
Inner Membrane W e

He
m'«mm

16
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Based on the reading above, write the function of each species and how it furthers the goal of
making more ATP.

e high energy electrons

e Protons (H)

« NADPH

L4 water

The end of the electron transport chain is to construct a proton gradient across the mitochondrion’s inner
and matrix membrane. A simplified diagram of the membrane, with protons drawn, is below:

@ Low lon concentration O

Membrane

High lon concentration

Explain, using the phrases “high concentration” and “low concentration”, to explain why protons (blue) flow
from the lower side of the membrane to the other side.

17
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Attached reading

Read and annotate the reading below. Heads up: the reading contains a pop culture reference.
Knowledge of this reference is not required to understand the material.
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When you finish, please make sure you’ve completed the reading questions from the review material
above.

22
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Supplemental diagrams:

A current research diagram of the electron transport chain, including the “proton pump”
and the ATP synthase molecule:

Coraplex I Corplex IT Coraplex 11T Coraplex IV Coraplex ¥
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A diagram of the mitochondria, to give context (circle an area of the wall (membrane) where
this process is occurring).

Mitochondrial
matrix

Cristae

Outer membrane
Inner membrane

Inner membrane

Intermembrane space

Cristae
Outer membrane
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Ideal gas law quiz

Permitted materials: calculator, blank periodic table, pencil, scratch paper. Take this quiz as you
would in class, without notes, in a quiet setting. Complete it in one sitting. Do not share answers via

text, email, etc.

1. What is the number of moles of gas contained in a 3.0L vessel at 300K with a pressure of
1.50 atm? (R = 0.0821 L*atm/mol*K)

a0 oe

4.50 mol
0.45 mol
1.18 mol
0.18 mol

2. If the pressure exerted by a gas at 25C in a volume of 0.044L is 3.81 atm, how many moles
of gas are present? R = 0.0821 L*atm/mol*K *

o oe

69 mol
6.9 mol
0.069 mol
0.69 mol

3. Given: n =2.49 mol; V = 1.00 L; P = 143 kPa; and R = 8.314 L*kPa/mol* K, what is the
temperature in degrees Celsius? *

a. 690 C
b. 690K
c. -273C
d. -266C
4. Given: P =.900 atm; n = .323 moles; R = .0821 L*atm/mol*K, and T = 265 K, find the
volume. *
a. 0.781 L
b. 7.81 L
c. 781L
d. 781L

5. Determine the temperature, in Kelvin, that corresponds to 0.0470 moles of gas in a balloon.
The gas takes up 1.20 L under 0.988 atm of pressure (R = .0821 L*atm/mol*K). *

o oe

307 K
273 K
373 K
298 K

24
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What is the molar mass of a pure gas that has a density of 1.40g/L at STP? (remember the
conditions of (S)tandard (T)emperature and (P)ressure to solve this problem) *

a. g/mol

b. 31.4 g/mo
c. 16.0 g/mol
d. 1.60 g/mol

Given: D = 1.09 g/L P = 1.02 atm, R = 0.0821 L*atm/mol*K, and T = 298 K, find the
molar mass of the gas (in grams per mole). *

0.261 g/mol
2.61 g/mol
26.1 g/mol
261 g/mol

o o P

What is the density of a gas at STP that has a molar mass of 44.0 g/mol? (R = 0.0821
L*atm/mol*K) *

a. 196 g/L
b. 19.6 g/L
c. 1.96¢g/L
d. 0.196 g/L

Determine the density of chlorine gas when the temperature is 22.0C and at 1.00 atm of
pressure. R = .0821 L*atm/mol*K. (chlorine gas has a molar mass of 70.90 g/mol). *

a. 1.97¢g/L

b. 2.95¢g/L

c. 293¢g/L

d. 0.0197 g/L

Answer form: Ideal gas law quiz
Name:

1 6
2 7T
3 8
4_ 9
5 10
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