Welcome to Mrs. Farmer’s Honors Chemistry Class!

www.mychemistryclass.net

| am very excited to start this school year and get to know all of you! The first week can be very hectic - programs
don’t always work, schedules change every day, tons of handouts from teachers, lockers to find, books to check out,
etc. Hopefully this paper will help you keep track of all the “start of the year” type assignments for this class.

| will post due dates and daily homework on Schoology so make sure to check there every day!

The first table is a list of some “start of the year” assignments. These are due by Friday of the 2nd week of school. The
second table is a summary of what you can find on the class website, and where to find it.

The back of this page will tell you how to set up your 3-ring binder and composition notebooks. Please try to get the
supplies mentioned as soon as possible! If you are having any difficulties obtaining the supplies quickly please let me
know so we can figure something out. You can find copies of worksheets and handouts on my class website:
www.mychemistryclass.net | hope your first week of school goes well, and let me know if you have any questions!

- JSlartoitheYearAssignments

“IMPORTANT" For all Google Forms — You must be signed into your School Email Account to access them.

Lab Safety Assignment

Watch a Lab Safety Video and answer the
questions regarding what was covered in the
video. You cannot perform any labs until you

https://tinyurl.com/2xwfénx5

"' rm all done with this assignment!

have earned 80% or higher on this assignment.

Get to Know You Google Form

Help me get to know you a little bit! | will ask
you guestions about the classes you have
already taken, the classes you are in now,
hobbies, clubs, etc.

https://tinyurl.com/rhh4582r

| r'm all done with this assignment!

About Your Chem Class Assignment

In order to maximize our in class time, please
watch this video about how we do things in my
class, how the class website is set up etc.
Watch the video, pay attention, answer the Q’s.

https://tinyurl.com/x829pbu6
a[=]

| rm all done with this assignment!

Sign up for Remind Messaging

A program that lets me message you without
seeing your phone number, and without you
seeing mine. Can use it on your phone or
computer.

Send atext to 81010

Text this message @hchemfarm

L rm all done with this assignment!

Mrs. Farmer’s Website to Bookmark
Bookmark on your phone and/or computer.
Homework is posted on Schoology, but this is
where lots of important stuff is!

Mrs. Farmer’s Class Website
www.mychemistryclass.net

El
e

I orm all done with this assignment!

Some Nice Phone Apps to Get
Not required, but are nice to have! You can find
lots of free versions!

® A Scanner App - turns photos into PDFs
for submitting photos of work. All photos
uploaded to Schoology must be in PDF
format for my class.

e  Remind Messaging App — a lot easier than
the browser version.

e A Periodic Table App — nice to have if you
don’t have a hard copy with you.

Things You Can Find on the Class Website

Thing

Where?

Welcome letter from teacher, commonly used links

Home Page

Where you go if you want to know what we did while you were gone, or what is coming up

Calendar Tab

Links for lab report guidelines, absent lab form, resources for doing labs or writing lab reports

Lab Tab

Extra worksheets, videos, practice tests, helpful websites, etc. Great if you need extra
practice, or a different way of explaining a concept.

Resources Tab

Syllabus, class rules, information about what the class will be like.

About Your Class Tab

Handouts and PowerPoints for your class. You will usually be given handouts in class, but if
you need to print a copy, or if you lose a copy and need a new one, you can find them here.

Honors Chem

A little bit about Mrs. Farmer!

About Mrs. Farmer Tab



http://www.mychemistryclass.net/
http://www.mychemistryclass.net/
https://tinyurl.com/2xwf6nx5
https://tinyurl.com/rhh4582r
https://tinyurl.com/x829pbu6
http://www.mychemistryclass.net/

Setting Things Up for Your Honors Chemistry Class

Supplies

e | suggest getting a three ring binder that will last you all year. | can’t tell you exactly what size to get because it will partially depend
on how big you write when doing your homework — some people may take more pieces of binder paper per assignment than other

Thr'ee Ring people! I usually suggest a 2” binder.
Binder e Your first and last name needs to be clearly written on the outside of the binder in Sharpie, large enough for me to see it when | go
to grade your notebook. | won’t waste my time trying to figure out whose binder it is!
Please label the dividers in the order below. The letters in parenthesis are the abbreviations | will use like page numbers on handouts
you get this year. If you want to get your own dividers and add extra sections at the back that is fine, but these sections are required.
Dividers for 1.  Reference (R) DT P P P P PP P PP PP RPTPPRPRPPFS
your Three Ring 2. Study Materials (S) * Glue-Ins are small diagrams, pictures, charts etc :
Binder 3. Current Packet (P) sthat | print for you to glue into your notes to :
4. Old Packets (oP) Espeed up our note taking. E
5. Glue-Ins* and Extra Paper (binder paper and graph paper) e rsraEEEEasEs s sssaEEEEEEEs R smsananEnnns
Composition This is where we will do our warmups and our class notes. The formatting guidelines are given to you in your packet, and you will keep
notebook the guidelines handout in your three ring binder in the Reference section. We will go over the guidelines as we do the first couple
(supplied to you) warmups and class notes.
Lab notebook Your lab notebook will be a composition notebook with graph paper instead of normal paper. You will use it to do “pre-lab”
(supplied to you) assignments to get ready for the lab, to collect your lab data, do your calculations, and answer “post-lab questions.”

Non-graphing
calculator

My favorite non-graphing calculator is a TI-30x Ils made by Texas Instruments. It works in a very logical way, is usually inexpensive,
and can be found at stores like Office Depot, Staples, Target, Walmart, sometimes even drug stores or grocery stores. This is the brand
of class calculators you will use on exams, and know how to help you with it. You can use another non-graphing calculator on
class/homework but | may not know how to help you with it. Graphing calculators will not be allowed in class or during quizzes/tests.

Sack of school
supplies
(supplied to you)

These are the items | expect you to have with you in class every single day. If you would rather use your own set of colored pencils, or
post-it notes, etc. please return the ones | gave you.
e Glue, Red pen, Green pen, Pen/pencils, Highlighter, Post-it Notes, Colored pencils or markers, scissors.

Things in Your Packet

‘IMPORTANT!"

These papers are all stapled together in this packet. If you want to take the staple out and put the papers

where they belong in your 3-ring binder tonight that is awesome! Tomorrow | will have a bunch of staple removers that you can
use to take the staples out during class if you would rather wait until you can use my staple removers. Either way is fine!

Handout

Description Where to put it

Welcome Letter

Somewhere in
your binder

This paper you are reading right now! | would make sure this is in your binder for the first
week of school.

Periodic Table

R-1
“Reference” section of your
binder, 15t paper in section

Will be used all year. Commonly used ions on the back. Start memorizing the commonly
used ions! You need to know the names and the formulas in a few weeks

Same ions as on the back of your periodic table, but a list of strong acids and bases is on the

| h . .. . R-2
on sheet back of this one. Start memorizing the strong acids and bases!
Warmup Setup Read this! It explains how we will do our warmups in this class. They are graded! R-3
Notes Setup Read this! It explains how we will do our class notes. Notes are graded! R-4
This includes instructions on how to do your prelab assignments, what to do if you are
Lab Instructions absent for a lab, and a checklist of “post-lab” guidelines (you can print extras on the class R—5
Packet website “Labs” tab if you want to use them like a check sheet to make sure you don’t forget
things each time you do your lab.
Solubility and Solubility chart describes which ions will be soluble in water. The Activity Series chart R—6
Activity describes which atoms are “stronger” than others.
F I d . .
ormuias an A list of some formulas and constants that you may need during the year. R-7
Constants
Periodic Table of - L . .
" Ilccm: A periodic table that shows you the typical ion charges different atoms like to make. R-8
Lab Equipment Commonly used Lab Equipment. Familiarize yourself with these so you don’t waste time R—9

during a lab looking for things!

We will use rainbow color order to color code our chapters during the year. The first chapter Put between R-9 and

Red Divid . . A
ea vivider will be red, the second will be orange, etc. R-10in binder
Math Basics Quick review of some bésu: topics that you should have learned in previous science classes, R—10
but may need some review on.
. Common Conversion Factors that we use all year long. These do not have to be memorized
Conversion Chart . L . R-11
for a quiz, but it will make problems go faster if you know some!
Sio Figs A “reader” to help explain how we do a topic called Significant Figures. We will have notes R—12
g e on this topic but this is a reference sheet to help.
This is a get to know you assignment for page 1 in your Composition Notebook. Page 1 in Composition
All About Me ) .
Should be the first thing | see when | open your notebook! Notebook
Worksheet #1 Homework for tonight! (P1-1 means in “Current Packet” section of your P1—1

binder, 15t packet, 1%t paper in that packet)
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DOUGHERTY VALLEY HS CHEMISTRY EQUATIONS AND CONSTANTS

EQUILIBRIUM and ACID BASE

[CI¢[D]P (Po)¢(Py)P Equilibrium Constant:
Ke = TaaB1% P = (B)AR,)P K, = 1.0x 107 at 25°C
K - [HT][A7] _ [0H7][HB™]
¢ [HA] T B
K, =[H*][0H] Ky = K x K,

pH = —log[H*], pOH = —log[OH™]

14 = pH + pOH

THERMOCHEMISTRY

No Phase Change: q = mcAT Specific Heats:
Water = 4.184 -
Phase Change: q = mx AHp,;  (or ¢ = mLgys) g

J
Steam = 1.87
q = mxAH,,, (orq=mLy.,) g°C

lce = 2.09-L
: . _ g°c
CalorlmetrY- qobjectl - _CIobjeth
Latent Heats:
Fusion = 334§
Vaporization = 2260 ﬁ
Energy Conversion:
lcal = 4.184]
GASES
Ideal Gas Law: PV = nRT Volume of Ideal Gas at STP: 22.42 ﬁ
PV P, V- .
Combined Gas Law: —— = —— Ideal Gas C‘Zf}j}ams-
Ty T, = 8314 —2
Kemol
, A _ _ Leatm
Dalton’s Law: P;y;qi= P4+ Pp+ P, ... = 0.0821 —
mRT m = 62.4 LmHI
Molar Mass: M = — = — Kemol
PV M
P Pressure Conversions:
Gas Density: D = T latm = 760 mm Hg
= 760 torr
o _ 1 =101,325 Pa
Kinetic Energy: KE = smv — 101.3 kPa
=14 7 Lbs
. )
Temperature Conversion: Kelvin = °C + 273K "
SOLUTIONS ENTHALPY
Molarity: M = M AHponas = ZBondsgrogen — EBONdSpormea
Liters of solution
mass solute AHRxn = ZAHfPTOduCtS - 2"AI-I]cReactanL‘s

Mass Percent: %

mass solute+mass solvent

. l lut
Mole Fraction: y, = oA SouTe

moly solute+mol solvent



Common lons
Memorize the names and formulas for these ions NOW! Pop quizes all year long starting in September!

You do not need to memorize the old-fashioned names in parentheses and italics. They are only there in case you stumble
across them on an assignment or online during the year. The roman numerals after some names are required parts of the
name! Do not add them to others, and do not forget them on ones that have them.

+++ Positive lons — Cations +++

And all elements in

{ N nitrogen > N?* nitride

...................................................................

1+ 2+ 3+ 4+
Hydrogen H* Cadmium Cd# Chromium (1lI) Cr3* Lead (IV) Pb4*
(Plumbic)
Ammonium NHa* Chromium (Il) Cr2t Cobalt (1) Co®* Manganese (IV) | Mn#*
Copper (1) Cu* Cobalt (II) Co?* Gold (llI) Aus* Carbon cation | C#
(Cuprous)
; + Copper (Il 2+ Iron (1l 3+ " 4+
Silver Ag (Cupric) Cu (Ferric) Fe Silicon (1V) Si
Iron (II) 2 3 Tin(IV) 4
Gold () Au* (Ferrous) Fe?* Manganese (lII) Mn3* (Stannic) Sn#*
And all elements in Lead (Il) - : . And Group 4A can
Group IA (Plumbous) . Nickel (1) Ni potentially make 4+
Manganese (II) | Mn2* Boron B3+
Mercury (II) 2t . 3+
(Mercuric) Hg Aluminum Al
Nickel (II) Ni2* Gallium Ga3t
Tin (1) 2+ . 3+
(Stannous) Sn Indium In
Zinc Zn?*
Mercury (1) ot
(Mercurous) Hg2
And all elements in
Group 2A
--- Negative lons — Anions ---
1- 2- 3- 4-
Acetate C2Hs02~ | Carbonate COs?~ Borate BOs* Carbon anion | C4+
; ; _ . And Group 4A can
_ 2 3
B|Carb0nate HCO3 PerOXIde 02 Phosphate PO4 potentia”y make 4-
Chlorate ClOs- Sulfate S04% Phosphide p3-
Chlorite ClO> Sulfite SO32- Phosphite PO3*
Cyanide CN- Chromate CrO42 Arsenate AsOs*
. . - And all elements in
- 2
Hydride H Dichromate Cr207 Group 5A
Hydroxide OH" Oxalate Co0a2" | e,
. . : The “monatomic” anions (made of only one
— 2— .
Hypochlorite ClO Thiosulfate S203 ! type of atom) from groups 5A, 6A, 7A are
Nitrat NOs- And all elements in : named by dropping the ending on the
rate 8 Group 6A ¢ neutral atom’s name and replacing it with
. B i -ide. Because they follow such a :
Nitrite NO: i dependable pattern, they are not :
¢ individually named on this common ion list. :
Perchlorate ClO4~ : :
Permanganate | MnOs : Examples:
: Ffluorine -> F fluoride
Thiocyanate SCN- : Ooxygen -> O?% oxide

Group 7A (Halogens)




Other things to Memorize

We do not need these until later in the year — you will be told when to memorize these.

Prefixes Common Molecular Gases Common Acids Diatomic Elements

One  mono | Six hexa | Fz, Cly, H2, N2, O3, SO, Hydrochloric HCI Hydrogen |H2

Two  di Seven hepta | SOs, CO, COg, H2S, Sulfuric H2S04 Nitrogen | N2

Three tri Eight  octa NO, NO,, NH3, P>Os3, Nitric HNOs Oxygen Oz

Four tetra | Nine nona | P,Os, SiF4, HCI, HBr, Phosphoric HsPO4 Fluorine F2

Five  penta | Ten deca | HI, HF, N.Os, N2Os, N,O Common Bases Chlorine  |Clz
Ammonia NHs Bromine  [Brz
Sodium hydroxide |NaOH lodine I2

Memorize these 15, ALL ELSE ARE considered WEAK

7 Strong Acids (HY) 8 Strong Bases (OH)

All other acids are weak All other bases are weak
Hydrochloric acid HCI Lithium hydroxide LiOH
Hydrobromic acid HBr Sodium hydroxide NaOH
Hydroiodic HI Potassium hydroxide KOH
Perchloric acid HCIO4 Rubidium hydroxide RbOH
Chloric acid HCIOs Cesium hydroxide CsOH
Nitric acid HNOs Calcium hydroxide Ca(OH):
Sulfuric acid H2SO4 Strontium hydroxide Sr(OH)2

Barium hydroxide Ba(OH):

If this is helpful to you then great! If not, then just memorize them! @)

Polyatomic lons Containing Oxygen* Acid Nomenclature**
Per-........ -ate | Greatest number of oxygens Per-........ -ic Greatest number of oxygen atoms
........ -ate | Greater T [o Greater
........ -ite | Smaller virr....mOUS | Smaller
Hypo...... -ite | Smallest number of oxygens Hypo...... -ous | Smallest number of oxygen atoms

*Names of polyatomic ions containing oxygen- some elements form several polyatomic ions with oxygen.

A series of suffixes and prefixes is used to specify the relative number of oxygen atoms.

*Acids — Acids are molecular compounds that contain hydrogen bonded to a nonmetal to a group of atoms that behave
like a nonmetal. Acids an be either binary or ternary compounds. The names of binary acids have the form Hydro-...-ic

acids. The naems of ternary acids use a series of prefixes and suffixes to specify the relative number of oxygen atoms in
the molecule.



How to Set Up Your Warm-ups in Honors Chem

Warm-up #1
HW: (You copy it down from the board/PowerPoint)

QUGStiOﬂS: (provided for YOU - hereis an example)
1) What does temperature measure?
2) Convert 25°C into Kelvin

1) Molecular movement \

2)K = C +273 Avergge

K=25C+ 273 =pR98 K

Warm-up #2
HW: (You copy it down from the board/PowerPaoint)

Questions: (provided for you - here is an example)
1) What sign should Q be if you are heating something up?
2) What Sl unit do we use for specific heat capacity?
3) What mass of water would absorb 2.5 kJ of energy while heating 40°C to 45°C?

1)+
2)J/g°C

Fo
Fgot ¢, Conyeyy kJ

M’W

3)Q = MCAT > m = Q/(CAT) its/
m = (2.5kJ)/(4.18 v/gc)(45°C-40°C) =\ 0129 |
m =/ (2500 J)/(4.18u/g°¢ (45°C-40°C) =|119.6 g

e  Warmups are graded assignments.

e If you are absent you are required to make up the missed Warmups.

e  You are responsible for knowing, understanding, and following the formatting
requirements.

e If you have questions about the formatting requirements it is your responsibility to ask.

e See the back of this paper for more details.

)

Warm-up
slip glued
in!
ALWAYS!

Copy down
your HW!
ALWAYS!

Show all
your work!
ALWAYS!

Include
Units!
ALWAYS!

Box your #
answers!
ALWAYS!

Correct in
GREEN
pen!
ALWAYS!

Highlighter
to show
end!
ALWAYS!

New work
under
highlighter!
ALWAYS!

Cross out
with single
line!
ALWAYS!

R-3



More Details about WARMUPS

1) Warmups are to be completed in your composition book only. No paper(s) can be stapled,
taped, etc. into the book and receive credit.

2) Student may only receive up to FULL credit if the work is done in the composition book on that
date.

3) Composition books will be graded in class the same day whenever possible. You may
sometimes leave them in class to be graded. Sometimes they will be graded later, or not at all.

4) When graded they may be graded for completion and/or accuracy. Sometimes part of the
grade will be whether or not you finished your notes from the previous lesson.

5) Following instructions regarding formatting is not optional. If you do not follow the instructions
you will not receive full credit.

Possible Situations:
1) ABSENT:

o You can find the warmups on the class website. If possible, please print at home and glue
into your notebook and complete at home before returning to school so you are not behind.

o If you cannot print at home as described above, then you must get the warmup slip from
the absent bin and do the warmup

o SHOW me that it was completed according to the standard absent procedure — you get the
number of days as you were absent. Absent one day, you get one day. Absent two days,
you get two days.

o If shown to me within the allotted number of days, | will stamp it.

o If there is no stamp for being absent, the students will earn no more than 50% of the points
possible.

2) FORGOT TO BRING COMPOSITION BOOK TO CLASS:

o If a Warmup is completed on paper other than in the composition book, you cannot receive
full credit.

o When a Warmup is transferred into your composition book (as in written in), there will be no
handwritten grade, but there will be a Transfer Stamp, therefore they may earn up to 75%
of possible points for that specific Warmup.

o You must show me your original graded Warmup in order to get a Transfer stamp to show
that you have transferred the Warmup from binder paper into your composition book.

o If there is no stamp for the transfer, you will only be eligible to earn 50% of the points
possible.

o Transfer of work into the composition book must occur by the NEXT school day.

o Transfer: Means to re-write the information in the composition book, not staple, tape, etc...
the paper into the composition book

3) LOST COMPOSITION BOOK:

o Don’t lose your composition book...

o If you lose your composition book you will not have any of the handwritten grades, so there
is no record of your scores. Therefore, your redone work will only be eligible to earn up to
50% of the points possible.

o | strongly suggest you scan or take pictures of your composition book to keep a record of
your scores just in case you may have lost it.

» [f you do this, YOUR FULL NAME and THE DATE in INK must be written on each
page so | know it is your work.

*Requirements, formatting instructions, grading procedures, etc are subject to change at teacher’s discretion. If
changes are made you will be notified in class.

* If a situation arises that is not discussed above, it is your responsibility to bring it to the teacher’s attention
immediately. If you have questions it is your responsibility to bring it to the teacher’s attention immediately.



How to Set Up Your Notes in Honors Chem

Warm-up #1

HW: (You copy it down from the board/PowerPoint)

Questions: (provided for you - nereis an exampie)
1) What does temperature measure?
2) Convert 25°C into Kelvin

1) Molecular movement

2) K=C+273

Pone 4,
K = 25C + 273 = 298 K "get!

Calorimetry — using one substance to find values for another substance

\%g\

e l’VlOVemeht!

Target: | can determine unknown information for a substance by using
calorimetry since energy is simply transferred not created or destroyed.

e Cant always know the values for everything

e Energy in = energy out
o But opposite sign!

e Exothermic = - Endothermic = +

e Qwater = -Qmetal
o MCAT = -(mCAT)
(159)(4.18J/9C)(31C-20C) = -(59)(0.75J/9C)(31C-Ti)

Ti = 214.92C

You can do calorimetry with two cups of water!
Instead of Qmetal and Qwater > Qw1 and Qw2

K

C

Add any key terms, vocab Add connections to other
words, equations, etc. Bullet things you have learned
points are fine! about in the past. It could be

from this class, another class,
the news, a book, etc.

Q

Add two questions that are
representative of the
material learned in the notes.
Questions you want to ask
me, you think someone else
would ask, or that you think
would be on a quiz/test

( Notes are graded assignments.

e If you are absent you are required to make up the missed Notes.

e Your notes need to look readable to another person, and should not be cramped together. Use space!

e  KCQ Boxes are required to be finished by the start of the next class period. All efforts will be made to post this as an
assignment on Schoology each day, but it is expected and required even if something happens and it is not posted.
You now know it is a daily requirement!

e You are responsible for knowing, understanding, and following the formatting requirements.

e If you have questions about the formatting requirements it is your responsibility to ask.

\

e Notes should reflect effort, thought, detail, reflection, and should demonstrate processing and learning taking placy

Don’t need
anew
page, just
continue!

Highlighter
to show
separation
btwn work

Descriptive
underlined
title for
notes

Target in
red below
the title

Include ALL
important
details

Practice
problems
are
required!

Add THREE
additional
colors

Add color
ina
meaningful
way!

KCQ Boxes
at the end
of the set
of notes



This example gives you an idea of the types of things | look for when grading notebooks. This is not a
guaranteed format or amount of points, it is simply an example to help guide you into doing complete and

quality work. Notebook checks will be announced and unannounced. No points will be awarded if you fail to

have your notebook on a collection day, either announced or unannounced.

Chapter 14 Composition Notebook Grade Sheet

Name: Period: Seat #:
ITEM COMMENTS SCORE
N46 (] No title [J  Min. Color &/or not used meaningfully 10
Acids and Bases and pH | [J Non-descriptive/obvious title [ No KCQ boxes
calculations [] No Targetinred pen [] KCQincomplete/lacking effort/detail
pH Calculations Chart [1 Incomplete notes lackinginfo [ Other
pH Square x 2 "] No color
N47 (] No title [J  Min. Color &/or not used meaningfully 10
Nomenclature, Strong | [l Non-descriptive/obvious title [] No KCQ boxes
Acids/Bases, lonization | [] No Target in red pen [J KCQ incomnlete/lacking effort/detail
of Water [] Incomplete notes lacking info [ @
Naming Glue In 1 No color
Warmup #22 []  Missing o\wansfer st 5
[] Not graded Oth
(] No title D Min) m & or not used meaningfully 10
N48 . 0 ¢ ve/obvious title % KCQ boxes
Weak Acids and Bases ) ) )
Glue In 0 rg in red pen % 7 KCQ incomplete/lacking effort/detail
Practice Problems x 2 0 Incomplete no n o [l Other
(] No
Warmup #23 L] Mi [] No transfer stamp 5
[] Not [] Other
Warmup #24 (] Missing [] No transfer stamp 5
[1 Not graded [1 Other
[] No title [ Min. Color &/or not used meaningfully 10
SN;tgs [] Non-descriptive/obvious title [] No KCQ boxes
Steps Glue In [] No Targetinred pen [ KcCQincomplete/lacking effort/detail
Chart Glue in x 2 (] Incomplete notes lacking info [] Other
[1 No color
[] No title [ Min. Color &/or not used meaningfully 10
N48 [1 Non-descriptive/obvious title  [] No KCQ boxes
Titrations Hands On [] No Target in red pen [] KCQincomplete/lacking effort/detail
Lecture L] Incomplete notes lacking info [] Other
[1 No color
Total 65

Sometimes things are simply graded on a 0-3 scale more for general completion. One point would be deducted

for each item missing or unfinished. A decent effort must be made on each part to receive full credit.

0 1

Example: Student had all parts
of the notes finished with effort

O

Example: Student didn’t finish
KCQ Boxes, but the rest is done

0

Example: Student didn’t do KCQ boxes or
annotations, but did take notes with Target

O 0




LAB INFORMATION PACGKET

USE BLACK OR BLUE PEN IN YOUR LAB NOTEBOOK. NO PENCIL or ERASABLE PEN!
You can use color to annotate, but the majority of the writing needs to be in black or blue pen.
Make a mistake? Cross out with a SINGLE line. NO WHITE OUT — EVER!

GENERAL GUIDELINES

e Donein your Lab Notebook. Will physically turn in Lab Notebook and/or submit photos digitally.

e Prelab due prior to the beginning of lab (data tables must be created as part of the prelab, will be filled out later).

e You may not participate in a lab without having it completed.

e The top of your lab handout will tell you which sections need to be completed each time.

e Do NOT do extra sections than what is asked for at the top of your lab handout.

e Sections must be done in the order listed here unless the lab handout says otherwise.

e Sections must be clearly labeled.

e Headers must be filled out at the top of each lab, and you must initial and circle your initials in the bottom right-
hand corner of every page. The sticker in the front of your lab notebook shows you how to set up the headers.

o Will sometimes be graded for completion and/or accuracy. Not all completed sections will necessarily be graded
every time, one section might be chosen, or all might be chosen for grading.

e Professionalism matters — If | can’t read it, if it looks like you did it last minute walking to class, if it looks like you
put no thought, effort, care, detail into your work, that will be reflected in your score.

e Must use adequate spacing between sections to keep your work clear and understandable. Do NOT try to save
space. You have plenty of pages in your lab notebook. Clearly communicating your work matters more than saving
a few pages in your lab notebook. Worst case, | get you a second lab notebook if you run out of space!

PURPOSE/GOAL/QUESTION OF THE EXPERIMENT

a. State the general chemistry principle being studied.
b. State any specific results to be obtained.

HYPOTHESIS

a. Must be done BEFORE the lab starts — we never come up with a hypothesis after we do the lab!
b. Must have the three required parts:
o |f (If I add fertilizer to the soil...)
o What are you physically doing in the lab. Be specific. Include chemicals that are being used. Include
named techniques you are using.
e Then (...then the tomato plants will grow taller than the plants without fertilizer...)
o What results do you expect to see/obtain? If you have been paying attention to the lessons in class this
shouldn’t be hard to predict! Our labs are demonstrating concepts we are learning!
e Because (...because fertilizer has extra nutrients to promote growth than the control soil has.)
o Needs to be a scientific explanation. It is showing you understand what we have learned in class and
which scientific principle/concept is the explanation for what you are seeing in lab!
C. These do not literally have to use the words if/fthen/because — you can use more sophisticated or varied
verbiage if you would like.

PRE-LAB QUESTIONS/TASKS

a. Complete any listed pre-lab questions.

b. Number all questions.

C. Must show all work for calculations.

d. Do not recopy the question. Paraphrase it into your answers so a reader can infer what the question was.
e

f.

Full sentence answers are not needed, but complete, detailed and Honors level answers are required!
Box any final numerical or short phrase like answers.

MATERIALS

a. List all needed chemicals, and equipment in a bullet list.
b. Yes this will match your lab handout — that is ok.
C. Make sure you include relevant concentrations, states of matter, etc. R _5



REAGENTS TABLE

Molecular Physical and First Aid Fire Accidental
Weight (g/mol) | Chemical Properties Measures Measures | Release Measures

Name Formula

A b f e L T o @ ST e e NIl SO A @G

a. Any chemicals with a * need to be included.

b. Provide the above info for the state (s, |, g, aq) that is being used in the lab. Sometimes
there is different information based on if we are using the solid, liquid, gas form. Ll
Note safety/cleanup points (if provided on MSDS — BE DESCRIPTIVE!) SCAN ME
We don’t really use physical MSDS books anymore.
This is my “go-to” MSDS site, but if there is a chemical
not listed here then just Google “MSDS” and then the chemical name, look for a free site that has it.

€. DO NOT squish your information into the table. DO NOT do this at the last minute. SAFETY MATTERS!

e o

https://www.flinnsci.com/sds/

PROCEDURE

a. Rewrite the procedure in your own words and in FLOW CHART STYLE! A flow chart is a highly visual
representation of information. It is not a bunch of sentences with boxes around them...

b. Do not copy directly from lab handout!

C. Full sentences not needed.

d. Do not combine steps. Keep the original numbering system in the lab handout. This is important in case
we make changes to the lab, or if you need help you can tell me which step you are on.

€. Included drawings of lab setups when applicable. Label the drawings and equipment names.

f. Add reminders, equations, notes to yourself, etc.

g. The intention is to think about the steps by putting it in your own shortened and more visual version.

h. You should be able to do the lab with nothing but your notebook!

DATA TABLE SECTION

a. Setting up data table(s) BEFORE the lab starts is part of your pre-lab. The setup may be checked even
though you won’t be adding data until during the lab. Finished version checked with Post-Lab.
¢ | will sometimes show you an example Data Table in the lab handout, but it is not always a finished
table! You must always make sure your table is complete, has all the required parts, etc. You do not
need to set your table up the same as my sample table necessarily.
b. Must include sections for QUANTATATIVE and QUALITATIVE data.
C. Make it large — does not have to be an entire page, but it needs to be sufficiently large.
d. Give tables a descriptive title. It should specifically mention any rxn(s) that is occurring as part of the title.
e If | found your data table on the floor, | should know exactly which lab it is for.
¢ Bad titles — Data Table, Lab Data, Temperatures taken, Taking temperatures of my reaction
o Better titles — Effect of Concentration on Absorbance, pH of Common Household Substances,
Temperature Change for the Reaction of MgCI2 + 2Na(OH) > Mg(OH)2 + 2NacCl
€. Must have labels and units in the headers of the columns/rows.
Data collection should reflect the significant figures that are appropriate for each piece of equipment you
are using. Remember that our equipment is inherently limited in precision!
e Always record data with the appropriate sig figs for that device! Some devices/equipment have
more/less sig figs than others.
¢ Final calculations will be limited by the smallest number of sig figs from the equipment. We worry
about that when doing the calculations, not when recording our data.
g. Qualitative observations must be descriptive and detailed. It is not sufficient to say “it changed colors,” or
“it reacted.” Qualitative data is as important as quantitative data!

—h

This pre-lab assignment can change at teacher’s discretion

ALWAYS read the top of the lab handout, the assignment instructions posted on Schoology and listen to your teacher’s instructions!
Those supersede what is on this handout — this is a generic set of guidelines and expectations.
If in doubt — ASK! Ahead of the due date!


https://www.flinnsci.com/sds/

POST-Lah Assignment

USE BLACK OR BLUE PEN IN YOUR LAB NOTEBOOK. NO PENCIL or ERASABLE PEN!
You can use color to annotate, but the majority of the writing needs to be in black or blue pen.
Make a mistake? Cross out with a SINGLE line. NO WHITE OUT — EVER!

e Wil physically turn in your Lab Notebook and Two Pager handout and/or will submit photos of work digitally.

e Filling out data tables during lab, Calculations Section and Discussion Questions will be done in your Lab Notebook.

e The rest of the sections will be done on your “Post-Lab Two Pager” handout.

e The top of your lab handout will tell you which sections need to be completed each time.

e Do NOT do extra sections than what is asked for at the top of your lab handout.

e Not all sections on the Two Pager will be relevant to each lab. One of the things you are being assessed on is whether you can
accurately determine which sections are relevant to the lab!

o Ifasection is not relevant you can leave it blank, put a slash or x through it, or write NA for “not applicable.”

e  Will sometimes be graded for completion and/or accuracy. Not all completed sections will necessarily be graded every time,
one section might be chosen, or all might be chosen for grading.

e Professionalism matters — If | can’t read it, if it looks like you did it last minute walking to class, if it looks like you put no thought,
effort, care, detail into your work, that will be reflected in your score.

e You must use adequate spacing and handwriting size to keep your work clear and understandable. Do NOT try to save space.
You can always staple on an extra piece of binder paper to the back of your Post-Lab Two Pager. Clearly communicating your
work matters more than saving a few pieces of paper.

o Ifyou run out of space for a section and finish it on binder paper, make sure to tell me that on your Post-Lab Two
Pager so | don’t mark you down before seeing your binder paper!

POST-LAB NOTEBOOK WORK

DATA TABLES

a. You started your data tables in your prelab and then filled them out during the lab.
b. They get turned in with Post-Lab Notebook Work.
C. Will be looking for:
e Descriptive title, all data recorded, labels and units where needed, data recorded with appropriate sig figs based
on the equipment being used, detailed and descriptive qualitative observations, any notes if something went
wrong during the lab, etc

CALCULATIONS

a. Not all labs will have calculations. However, if there are ANY calculations happening you need to show them.

b. Must show ANY calculation or manipulation of numbers done during and/or after the lab. If it is not a direct
measurement there should be evidence of it in the calculation section.

C. Sometimes the results of calculations are also put into your data tables. You still need to show the calculations here!

Even “simple” calculations need to be shown. Includes adding, subtracting, metric conversions, averaging trials, etc.

e. If the lab handout listed specific calculations in a numbered list then make sure to number the calculations in your lab
notebook to match the lab handout.

f.  Make sure to give a short label of what you are calculation | know what the calculation is.

g. The “flow of work” must be clear — if | can’t follow what you are doing, if it is just random numbers scribbled on the
page then | can’t/won’t grade it. Professionalism and clearly communicating thoughts matters even for calculations!

h. Make sure you include units EVERYWHERE!

o

POST LAB DISCUSSION QUESTIONS

a. Number all questions.

Do not recopy the question. Paraphrase into your answers so a reader can infer what the question was.

Complete sentences not needed unless asked for. Complete thoughts and answers ARE needed!

If it involves a calculation make sure to show all work, use units, sig figs, label and/or describe what you are doing etc.
Answer with the level of thought and detail expected of your level of chemistry!

®oo0 o

The Post-Lab Notebook Work should be done before you do your Two Pager.
It will help prepare you for the things that you will need to put on your Two Pager.



POST LAB TWO PAGER SECTIONS

LAB TITLE

a. |am fine if you use the same lab title that is on your lab handout.
b. If you make your own lab title it should still be specific.

TOPIC

a. Make sure you are telling me the topic not the chapter or subtopic.
e  Chapter = big broad category (Thermochemistry)
e  Topic = the concept the lab is covering (Calorimetry)
. Subtopic = too specific, a fact or part of the topic (Specific heat)

KEY VOCAB TERMS

a. This should be a bullet list of all the key terms related to the topic, not just words you haven’t heard before!
b. Just list them, you do not need to define them.

KEY EQUATIONS

a. This is where you tell me equations that will be relevant to the lab, not showing how you do your calculations.
b. Make sure you label the equation so people know what it is for. Example — Density D = m/V

KEY CONCEPTS EXPLAINED

a. Written in complete sentences.

This is sometimes called a “Background Paragraph.”

It should be a summary of the topic the lab is about.

It should read like a very dense little textbook paragraph.

If | asked you to tell me everything you have learned about “Intermolecular Forces” you should pack it full of detail and
specifics! | will be looking for specific key points.

f.  You are NOT telling me the procedure of the lab. You should connect it to the lab at the end of your paragraph.

PoooT

IMPORTANT OR UNIQUE LAB EQUIPMENT, SET UP, or NAMED LAB TECHNIQUES

a. You are NOT listing your materials section. You are NOT telling me the procedure.

b. You are showing me any special/new/unique equipment that is important to the lab, and describing any special
techniques that will be used in the lab.

c. Label drawings, explain how special equipment works, how you do the named lab techniques etc

d. Examples — If you are using a digital balance to weigh an object before and after you do something to that object you
would draw a picture of the balance and explain that you will be “weighing by difference”

SIG FIGS RELATED TO LAB EQUIPMENT
a. Report how many sig figs the each piece of lab equipment had and which one limited the sig figs in your calculations.
b. Example — Digital Balance = 5 SF, Graduated Cylinder = 4 SF, limited by graduated cylinder
C. Your calculations should reflect the appropriate number of sig figs based on the equipment used in lab.

YOUR EXPERIMENTAL RESULTS

a. Listthe final results you obtained.
e You are NOT listing all your data or individual trials — we average trials together, we don’t report every single one.
b. Include all relevant results. Often students will be testing multiple things and only report one of the results.
C. Clearly label what your results are and have units on them. Do NOT just put a number in the box.
d. Your experimental results may not always be numerical. That is fine! Depends on the lab.

ACCEPTED VALUE/RESULTS

a. What value/result should you have gotten? What is considered the “correct” answer?
b. This will either be given to you in the lab handout, during class, or you will look it up online.
c. ltisfine if you didn’t get this! Your experimental results don’t always match the accepted ones - labs aren’t perfect!

PERCENT ERROR AND/OR PERCENT YIELD CALCULATIONS

a. Sometimes we calculate Percent Errors, or Percent Yields, or describe in words what the error was, etc.
b. Ifitis a calculation (percent error, percent yield, etc) then make sure to show the calculation.
c. Ifitis not a calculation make sure you are being detailed in your written description.




POSSIBLE LAB ERRORS

a. This is one of the hardest and most important sections. Take it seriously!

Number the errors so that you can refer to them easily in the next box.

I will be looking for very specific key errors that are “big deals” to the lab. Yes, you have figure out what those are!

Do not ever say “human error” — that isn’t a “thing!” Obviously we are humans, not aliens or cats.

ONLY say errors that did or may have reasonably happened. If you didn’t knock over your beaker, or mix up your test

tubes, of have Godzilla come break your scale, don't list those as error! Don’t list all sorts of crazy things!

You are listing errors that are built into the way we did the lab or things that truly happened. Example — We did not

maintain a constant temperature during the reaction, we did not specify how long to let the reaction stir for, we did not

use real filter paper when filtering our product we just used coffee filters, etc.

g. |Ifyou list a source of error you should be able to brainstorm a way to fix it! Example — change lab procedure to specify
how long to stir the rxn for, use better filter paper to trap more particles, etc. | can, and will ask you for your ideas!

h. If you really did make an error that is ok — as long as you tell me about it. If you forgot to heat your reaction like the
procedure said then list that. But make sure you can tell me what affect that might have had on your final results.
Example — reaction mixture was not heated, you should be able to tell me that means you will make less product if |
ask you. AND you should be more careful next time!

e If an error you make ever impacts your data to the point that it is useless - you will either get data from another
group or use sample data that | provide. Talk to me and we will decide which is best based on which lab it is.

cooo

—

MATHEMATICAL IMPACT OF LAB ERRORS ON RESULTS

a. One of the other hardest and most important sections! Take it seriously!
b. For each error you listed in your Lab Error box you need to tell me what the impact on your results were.
e Example: If Error #1 was that some of your solid product slipped under the filter paper then your Mathematical
Impact box would say: Error #1 = Final yield of product will be lower than accepted.

WAY TO EXTEND OR IMPROVE THIS LAB

a. Think of a way to improve the lab procedure to help address one or more of your sources of error, or a way to extend
the lab to test another substance/variable/aspect to further your learning.

b. Be specific! You can'’t just say something like “do another trial, “test a different compound” or “use better equipment.”

C. Make sure to explain how/why this would be a good change or addition.

EXAMPLE TEST QUESTION ON THIS TOPIC

a. Brainstorm a question related to the lab topic that you think | might put on a quiz or a test.

b. You may NOT copy the question from a worksheet or the internet. Copying results in a zero. Do not try to play games
and “paraphrase” it by changing one word...that counts as plagiarizing too! Actually think of your own question.

c. Write the Q out exactly as it would be on a quiz or test — if it needs data then make up fake numbers and include them.

d. Make sure your question shows sufficient depth and complexity so that | can tell that you have learned what is
important from this chapter! Do NOT just say something like “tell me everything you know about intermolecular forces.’
Do NOT say something specific to the lab like “what was the molar mass of the unknown in the lab?”

SOLVED EXAMPLE TEST QUESTION ON THIS TOPIC

a. Show all your work and solve the question you came up with. If it is not a math question that is ok, but give a through
and detailed answer with key terms/phrases etc.

The Post-Lab assignments can change at teacher’s discretion

ALWAYS read the top of the lab handout, the assignment instructions posted on Schoology and listen to your teacher’s instructions!
Those supersede what is on this handout — this is a generic set of guidelines and expectations.
If in doubt — ASK! Ahead of the due date!



You can print copies of this on the "Labs" tab of the

Make_“ lah sneet '0' class website. You have one day longer than you were Name .
gone to complete this assignment. Gone one day, then

you get two days to complete. Gone two days, then you PeriOd .

M issed lall nssi nment get three days. If you were present for the lab but did
not participate then it is due the next day. Seat #:

Write the name of the missed lab here:
Write the date that the lab was originally performed here:

Instructions: interview at least three (3) students who were present for the lab activity and have them verbally
answer the questions listed below. Take notes while discussing the lab and staple them to this paper. Please
have your interviewees provide their names and signatures in the table below. Turn this paper into the absent
basket. Also collect lab data from another student, record in your lab notebook as if you had been present for the
lab. Finish the rest of the Post-Lab work as if you had been here.

Interviewee Name (Printed) Their Period/Teacher Signature

Now, YOU answer the following questions on this sheet:

1.

What was the main idea that this lab activity was trying to demonstrate?

How did the lab activity demonstrate this ideax(i.e.jwhat did people do to find out the main idea?)

How does the information ffom,questions 1 and 2 relate to what we are currently studying?

Identify at least one applicable (or use) for the information presented in the lab; that is, how
could the information relate to you own personal use, an industrial use, or a societal application?

Write two test questions that would be fair to ask about this lab on a unit test or a quiz.



. Use binder paper if u
Dougherty Valley HS Chemistry [you need more space!] = -
Dougherty Valley s : Worksheet #___ B
EEEEEEEEEEEEEEEEEEEEEEEEEEEEN
Name: Period: Seat#:
Lab Title Topic

Purpose/Question/Problem/Goal/Hypothesis

Key Vocab Terms Key Equations

Key Concept Explained Q

4

Important or Unique,L ipment, Set Up, or Named Lab Techniques | Sig Figs Related to
Lab Equipment

Your Experimental Results Accepted Value/Results




Error Calculations/Reporting

Possible Lab Errors Impact of Lab Errors on Results

Way to Extend or Improve this Lab

>

Example Test Quéstion on Topic Solved Example Test Question on this Topic

Things to Turn In
e  Prelab — Done in lab notebook, photos turned in on Schoology before the lab.
e Post Lab - Turned in after the lab. Photos turned in on Schoology. Due dates will be told to you in class.
o Page 1 - Data Tables — Done in lab notebook.
o Page 2 - Calculation Section — Done in lab notebook.
o Page 3 - Post Lab Questions — Questions on lab sheet, answers done in lab notebook.
e Post Lab Two Pager — Done on this template, photos turned in on Schoology. Only do sections that are relevant to the lab.
e Post Lab Quiz - If done, will be on a pop lab quiz, or questions may appear on other pop quizzes, chapter quizzes or tests/finals.




Always Soluble
Alkali metals = Li*, Na*, K*, Rb", Cs*
Ammonium = NHa™ e, AAA
Acetate = CoH305 - : MemorizetheAlways : | CNP
Soluble Ones! :
Chlorate = ClOs i These are the only ones
Nitrate = NO3 e,
Perchlorate = ClO4 - Lo asneeded
Generally Soluble
Cl-, Br, I Except when with: Ag*, Pb?*, Hg2?* AP-H
= Except when with: Ca?*, Ba?*, Sr?*, Pb%*, Mg®* |CBS-PM
Sulfate = SO4% Except when with: Ca?*, BaZ*, Sr?*, Pb?* CBS-P
Generally Insoluble
0%, OH- Except when with:  Alkali metals and NH4* AA
Somewhat soluble: Ca**, Ba**, Sr** CBS
CO2 %, COs*
S, SOs* Except when with: Alkali metals and NH4* AA
PO
CrO4>", Cra04>

Insoluble = forms precipitate Acronyms to help
Soluble = dissolves in water (aqueous) with kIlmemlorlzmg
the rules.

R-6



Activity Series Chart

Name Name

Lithium Fluorine
Potassium Chlorine
Barium Bromine
Strontium Iodine
Calcium

Sodium

Magnesium

Aluminum
You do NOT need to
Manganese g N
. g : memorize this chart!
Zinc If you need this
Iron i information it will be

Cadmium provided to you on any
exams. If you are not

Cobalt : provided this information
Nickel : thenyoucanassume
i the reaction takes place.

Tin

Lead
Hydrogen
Copper
Silver
Mercury
Y Gold

Least
Active

*k%k

Elements CANNOT replace anything ABOVE them.
The reaction DOES NOT OCCUR in this situation.

*kk

Examples:  ZnCl2+ Mg 2 MgCl2
Magnesium is above Zinc so the reaction happens

ZnCl2 + Cu =2 No Reaction
Copper is below Zinc so no reaction happens




Useful and Necessary Formulas

http://www?2.ucdsb.on.ca/tiss/stretton/Database/formulas_content.html

Electromagnetic Radiation

a) Speed of Light

b) Wavelength

c) Frequency

d) Energy in a photon
Concentration and Molar Mass
a) Density (D)

b) Moles (n)

c) Moles (# of particles)

d) Moles (solution)

e) Moles (gas equation)

f)  Molarity (M)

g) Molar mass (mm)

Gases

a) Boyle's Law

b) Charles' Law

c) Combined Gas Law

d) Ideal Gas Law

e) Dalton's Law of Partial Pressures

Acids and Bases

a) pH

b) pOH

c) [HsO"]
d) [OH!Y]
Heat

a) Quantity of Heat (Q)

b) Quantity of Heat (fusion)

c) Quantity of Heat (vaporization)
d) Celsius to Kelvin

e) Kelvin to Celcius

Mathematics
a) Quadratic Equation

c=A*v
A=clv
v=c/A
E=h*v
D=m/V
n=g/mm

n = number of particles / Avogadro's number
n = concentration * volume

n=PV/RT
M =n/volume
mm=m/n

PieVi=PyeV,

VieT, =V Ty
Pl‘V;L/Tl:Pz’Vz/Tz
PV = nRT
Pr=Pi1+Py+P3+ ... + Pp

pH = -log[H*"]
pOH = -log[OH™]
[Hs0™] = 10"
[OH™] = 107"

Q=mece At
Q=m-L;
Q=m-L,
K =°C +273.15
°C =K -273.15

X =-b + (b?- 4ac)?/ 2a

R-7



Common Physical and Chemical Constants

http://www?2.ucdsb.on.caltiss/stretton/Database/constants.htm

Avogadro's Number
Planck's Constant
1 atmosphere (atm)

1 mole of any gas at STP
1 mole of any gas at SATP
Ideal Gas Law Constant (R)

1 calorie (cal)

1 Cal

1 atomic mass unit (amu)

1 tonne(t)

Speed of light in a vacuum
Rest mass of an electron (me)
Rest mass of a proton (mp)
Rest mass of a neutron (my)
1 kiloWattHour(kWh)

1 Joule (J)

1 Coulomb(C)

Electronic charge on an electron
1 Ampere(A)

1 Volt(V)

1 electron volt (eV)

Faraday's Constant

6.02217 X 10% things/mole
6.6260755 X 103 Js
101,325 Pascals (Pa) = 101.325 kPa

=760 mm of Hg = 760 Torr = 1.01325 bar

22.4 L (0°C, 1 atm)
24.8 L (25°C, 1 atm)

0.0821 L atm mol™* K*
=8.31430 L kPa mol* K*
=8.31441 J mol* K*

4.184 J

1 kcal = 1000 calories

1.6605665 X 10 g

1000 kg = 1 Mg

299792458 m s™ (3.0 X 108 m s%)
0.000548712 u =9.1093897 X 10% g
1.00727605 u = 1.67262305 X 10%*g
1.008665 u = 1.674954 X 10?%*g

3.6 MJ

1kgm?s?=1.0X10"erg

6.24 x 108 e

1.60217733 X 10°C

1 Coulomb/s

1 J/C =96.5 kd/mole

1.60219 x 10*°J

96,486.7 C/mole e
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GCommon Lahoratory Equipment and Techniques

Safety Splash Goggles

Beaker

Erlenmeyer Flask

Graduated Cylinder

Distilled Water Wash Bottle

Beaker Tongs

Test Tube Tongs

e——]

Hot Plate

(L )

Disposable Pipette

Rubber Policeman

[[Os )|
Forceps Ring Stand Iron Support Ring Utility Clamp

Wire Gauze with
Clay Center

[ eennnssssrennnanet m
1t res
H
4
H

Bunsen Burner

Flint Striker

o (o

Clay Triangle
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Crucible with Lid

Evaporating Dish

Burette Clamp Burette
Filter Flask Buchner Funnel Aspirator for Sink Glass Funnel

all

i

& |

!

o

L

Y

Test Tube Brush

Test Tubes

|

C

Test Tube Rack

Morter and Pestle

0

Volumetric Flask

Glass Watch Glass

<

Volumetric Pipette

Rubber Pipette Bulb

Rubber Stoppers

i

EEE
e
SCAN ME

Common Lab Techniques:
https://tinyurl.com/3eyn4faa

You will sometimes be asked to look at certain
sections of this Common Lab Techniques
PowerPoint as part of your “Pre-Lab”
assignments. This will maximize our in class lab
time and help ensure that you are safe in the lab.



https://tinyurl.com/3eyn4faa

Reference Sheets for
Unit #1- Chemistry Basics






Dougherty Valley HS Chemistry
Chemistry Reference — Do Not Misplace!

Scientific Notation

Used to express a very large or very small number.

Move the decimal place to the right or to the left to produce a number between 1 and 10.

If you move the decimal to the right, your exponent will be negative.

If you move the decimal to the left, your exponent will be positive.

Adding and Subtracting numbers that are expressed in scientific notation require you to change the
numbers so that they have the same exponents, you can do this by moving the decimal around a bit.
You can also just use your calculator to add or subtract these numbers.

Multiplying numbers in scientific notation requires you to multiply the first factors then add the
exponents.

Dividing numbers in scientific notation requires you to divide the first factors then subtract the
exponents.

Dimensional Analysis

Dimensional analysis is a problem solving method that uses conversion factors.

A conversion factor is a ratio of equivalent values. For example; 1000m/1km

In solving dimensional analysis problems you always set the value you want over the value you
already have. (What you want over what you got!)

You will cancel units and multiply to achieve your final value.

Accuracy and Precision

Accuracy refers to how close a measured value is to an accepted value.

Precision refers to how close a series of measurements are to one another.

Percent error is the ratio of an error to an accepted value.

Percent error = error/accepted value x 100 and should be expressed as a percentage.
It is irrelevant if the experimental value is larger or smaller than the accepted value.

Significant Figures

Significant figures include all known digits plus one estimated digit.

Non-zero numbers are always significant.

Zeros between non-zero numbers are always significant.

All final zeros to the right of the decimal place are significant.

Zeros that act, as placeholders are not significant.

Counting numbers and defined constants have an infinite number of significant figures.

Rounding Numbers

If the remainder beyond the last digit to be reported is less than 5, drop the last digit.

Rounding to one decimal place, the number 5.3467 becomes 5.3.

If the remainder is greater than 5, increase the final digit by 1. The number 5.798 becomes 5.8 if
rounding to 1 digit.

To prevent rounding bias, if the remainder is exactly 5, then round the last digit to the closest even
number. Thus the number 3.55 (rounded to 1 digit) would be 3.6 (rounding up) and the number 6.450
would round to 6.4 (rounding down) if rounding to 1 decimal.
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GCommon English and Metric Conversions Chart
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It is important to always label your numbers with units because in Chemistry class our numbers represent measurements. It is also important
to only report digits that are reliable — we call these significant figures. If we report more digits than we can adequately ensure are reliable
then our results will have too high of a margin of error. When we report a number we report:

Figures (digits) definitely known + One estimated figure (digit)
In class you will hear this expressed as "all of the digits known for certain plus one that is a guess."

Recording Measurements
When you read an instrument (ruler, thermometer, etc), you report the reading with the right number of “sig figs” so your data is reliable. For
A B example, in the image below, note the reading marked A. This reading is definitely
* * beyond the 7 cm mark and also beyond the 0.8 cm mark. We know the 7.8 with
certainty. We then estimate that the reading is between the 7.8 mark and the 7.9
_]I.LUJ.LIJ.U.BI'.U.I.IJ.I.I.I.LkLI.LIJ.I.u.IiIGI.LI.L mark. So, we estimate the length as 0.05 cm more than 7.8 cm. All of these have
meaning and are therefore significant. We express the reading as 7.85 cm, accurate

to three sig figs. All of these figures, 7.85, can be used in calculations. In reading B we see that 9.2 cm is definitely known. We can use one
estimated digit in our reading, so we estimate the next digit to be zero. Our reading is reported as 9.20 cm. It is accurate to three sig figs.

Rules for Zeros

If a zero represents a measured quantity, it is a significant figure. If it merely locates the decimal point, it is not a sig fig.

. Zero Inside a Number. 9.04 cm, the zero represents a measured quantity, just as 9 and 4, and is, therefore, a significant number. A
zero trapped or “captive” between any of the other digits is a significant figure.

. Zero at the Front of a Number. 0.46 cm, the zero does not represent a measured quantity, it just locates the decimal point. It is not a
sig fig. Also, in the measurement 0.07 kg, the zeros are used to locate the decimal point and are, therefore, not significant. Zeros at the
front of a number are “leading zeros” and are not significant figures.

e Zero at the End of a Number AFTER a Decimal Point. 11.30 cm, the zero is an estimate and represents a measured quantity. It is
significant. Another way to look at this: The zero is not needed as a placeholder, and yet it was included by the person recording the
measurement. It must have been recorded as a part of the measurement, making it significant. Zeros to the right of the decimal point,
and at the end of the number, are significant figures.

. Zeros at the End of a Number with NO Decimal Point. Zeros at the end of a number when there is no decimal point are functioning as
place holders and are not actual measured digits. If a distance is reported as 1600 feet, one assumes two sig figs. It could have been
1604 feet, or 1683 feet, we don’t know. We only know the number is reliable to the hundreds place so we only report 1600.

e One trick — putting a number in scientific notation can help reduce the number of non significant zeros you are writing down.

1.6 x10° feet Two significant figures

1.60 x 10° feet T_hre;fg sigtniff_icant figures Four
significant figures

1.600x 10° feet g 9

Sample Problem #1: Underline the significant figures in the following numbers.

(a) 0.0420 cm answer = 0.0420 cm (e) 2403 ft. answer = 2 403 ft.

(b) 5.320in. answer = 5.320 in. (f) 80.5300 m answer = 80.5300 m
(c) 101b. answer = 10 Ib. (g) 200. g answer = 200 g

(d) 0.020 ml answer = 0.020 ml (h) 2.4 x 103 kg answer = 2.4 x 103 kg

Rounding Off Numbers
In reporting a numerical answer, one needs to know how to "round off" a number to include the correct number of significant figures. Even in
a series of operations leading to the final answer, one must "round off* numbers. There are different sets of rules out there, the rules here are
common and well accepted rules:
1. Less than 5, round down 3. If 5 followed by any number other than 0 round up
2. Greater than 5, round up 4. 1f 5 followed only by zeros, and the previous number was odd, then round up
5. If 5 followed only by zeros, and the previous number was even then round down

Sample Problem #2: Round off the following to three significant figures.

(a) 3.478 m answer = 3.48 m (c) 5.333g answer =5.33 g
(b) 4.8055 cm answer = 4.81 cm (d) 7.999 in. answer = 8.00 in.

Multiplication
In multiplying two numbers, you should inspect the numbers multiplied and find which has the least number of sig figs. This is the number of

sig figs you should have in your answer (the product). Thus the answer to 0.024 x 1244 would be rounded off to contain two sig figs since
the factor with the lesser number of sig figs (0.024) has only two such figures.
Sample Problem #3: Find the area of a rectangle 2.1 cm x 3.24 cm.= 6.804 cm2 = 6.8 cm?

2.1 contains two sig figs, while 3.24 contains three. Our product should contain no more than two sig figs. Therefore, round to 6.8 cm’

Sample Problem #4: Find the volume of a rectangular solid 10.2 cm x 8.24 cm x 1.8 cm = 151.2864 - 150 cm?®
The number with the fewest sig figs is 1.8 cm. It contains two sig figs so you round your final answer to 2 sig figs.

Division
In dividing two numbers, the answer (quotient) should contain the same number of sig figs as are contained in the number (divisor or
dividend) with the least number of sig figs. Thus the answer to 528 + 0.14 would be rounded off to contain two sig figs. The answer to
0.340 + 3242 would be rounded off to contain three significant figures.
Sample Problem #5: Calculate 20.45 + 2.4 =8.52083 = 8.5
2.4 has fewer sig figs than the 20.45. It has only two sig figs. Therefore, our answer should have no more than two sig figs so round to 8.5.
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Addition and Subtraction
In adding (or subtracting), write down the numbers, being sure to keep the decimal places stacked under each other, and add (or
subtract). Next, note which column contains the first estimated figure. This column determines the last decimal place of the answer. After the
answer is obtained, it should be rounded off in this column. In other words, round to the least number of decimal places in you data.

Sample Problem #6: Add 42.56 g + 39.460 g + 4.1g Solution:
4256 g Since the number 4.1 only extends to the first decimal
39.460 g place, the answer must be rounded to the first decimal
+ 41 g place, yielding the answer 86.1 g
Sum = 86.120 g

Average Readings
The average of a number of successive readings will have the same number of decimal places that are in their sum.
Sample Problem #7: A graduated cylinder was weighed three times and the weightings were 12.523 g, 12.497 g, 12.515 g. Calculate the
average weight. Solution:

12523 g In order to find the average, the sum is divided by 3 to give an answer of 12.51167. Since
: each number extends to three decimal places, the final answer is rounded to three decimal
12.497 g places, yielding a final answer of 12.512 g. Notice that the divisor of 3 does not effect the
+12515¢9 rounding of the final answer. This is because 3 is an exact number - known to an infinite
Sum= 37.535¢ number of decimal places.

Exact Numbers
Exact numbers have infinite number of sig figs. If | were to count how many students were in my classroom | would know there were exactly
35. Itisn’t possible to have 35.4 students in the room, or 35.8 students. | have exactly 35 students. | could report it with an infinite number of
zeros but that would clearly not be practical. When performing calculations involving an exact number, you assume the number is infinite sig
figs and therefore doesn’t determine how many sig figs are in your final answer. Be careful though — a “whole number” isn’'t always an exact
number. If | told you there were four people in my family that has infinite sig figs. But if | told you that | walked 4 miles that is a measurement
and only has 1 sig fig. | could have walked 3.7 miles, or 4.2 miles etc.
Sample Problem #8: Convert 12 minutes into hours =12 / 60 = 0.20 hours - there are exactly 60 minutes in an hour so the 60 is an exact
number. It will not limit your sig figs even though it looks like it only has 1 sig fig. It actually has infinite. Therefore your answer can be
reported to two sig figs.
Logarithms, and values like pH and pKa

In answers to logarithmic calculations (like pH and pKa values), only those numbers to the right of the decimal place count as significant.
These digits are called the “mantissa.”
Sample Problem #8: pH = 10.26 has only two significant figures (this represents a [H* ] =5.5x 10 M)

pKa = 4.730 has three significant figures (this represents a Ka = 1.86 x 107%)

When you take the log of a number with X number of significant figures, the result should have X number of decimal places. The number in front of
the decimal place only indicates the order of magnitude, it isn’t a significant figure.

Sample Problem #9: log (2.4 x 10%) = 3.3802 - 3.38, there were two sig figs in the number you took the log of. So your answer should have two
sig figs. 3.38 is two sig figs because the answer to a logarithm problem only counts the numbers after the decimal as significant.

Another example: log (5.5 x 10') = 10.2596 - 10.26,  5.5x10** only had two sig figs, so the final answer should only have two sig figs. Since the
answer came from a logarithm only the numbers after the decimal are significant so 10.26 only has two sig figs.

Multiple Operations These last two categories are a bit
p p more complicated to explain in

When performing multiple operations you need to take into account the “order of operations” Remember the mnemonic:  words, so here are some videos
Please Excuse My Dear Aunt Sally = Parenthesis, Exponents, Multiplication, Division, Addition, Subtraction that you might find helpful:

Sample Problem #10 2.0000(1.008 g) + 15.99 g = 18.01 SErC]
Perform the multiplication first > 2.0000(1.008 g), = 2.016 g, 4 sig figs because 1.008 was the smallest number of sig figs.
Then, perform the addition - 2.016 + 15.99 = 18.006 - round to 2 decimal places since 15.99 only has 2 decimal places.

https://tinyurl.com
/3he62jz8

Scientific Notation

(Note — the video | am putting here shows doing these by hand. We will typically have a calculator which helps! But you EknE

need to still report your answer with the right sig figs!) When multiplying or dividing scientific notation numbers, the sig figs | https://tinyurl.com
are determined by the number with the least amount of sig figs. Make sure you are careful that you check what your Ig% /48jjyeac
exponent ends up being, even if both numbers have the same exponent to start doesn’t mean it

won’t change when you have your final answer! Common mistake!
Sample Problem #11 (2.0 x 10%?) / (8.330 x 108) = 2.40096x10° =2 2.4x103, only 2 sig figs because 2.0x10*2 only had 2 sig figs.

When adding or subtracting scientific notation numbers, you have to FIRST have the same exponent for each number before you can determine the
true number of sig figs. If your numbers have the same exponent then just count the number of decimal places in the mantissa and that will be the
number of decimal places to use in your final answer. You make sure your answer is using the same exponent that you started the problem with,
adjust your sig figs and THEN you reformat your answer if needed to be a more proper scientific notation format.

Sample Problem #12 (2.113 x 10%) + (9.2 x 10%) =11.313 x 10* = 11.3 x 10* = 1.13 x 10° *Calculators can cause real problems for these, be
careful! Only 1 decimal place because 9.2 x 10* only had one decimal place so it limits your answer to 11.3 x 10*. But that is not good scientific
notation form so adjust it to have one number and then the decimal which results in 1.13 x 10°.

If your numbers do not have the same exponent, convert one of them so it matches the other. It won'’t be in perfect scientific notation form with one
number and then the decimal but it doesn’t matter because you are just trying to determine the sig figs. Once your numbers both have the same
exponent determine which has the fewest decimal places in the mantissa and that will be the number of decimal places to use in your final answer.
Sample Problem #13 (1.032 x 10%) + (2.672 x 10°% - convert so they have the same exponent even if it makes your number look weird format.
(1.032 x 10% + (26.72 x 10%) = Now follow normal adding subtracting rules = 27.752 x 10* - round to two decimal places because 26.72 x 10* only
had two decimal places so that limits your answer = 27.75 x 10* = now fix your format to put it back in proper scientific notation format >

Final answer of 2.775 x 10°



All About Me Page

This is actually the back! After reading these instructions you will put glue
all over these words and glue this down into your composition notebook
on the very first page.

This paper should be the right size so that when you print it and trim it
down, it will fit perfectly into your composition notebook! Please try to use
glue instead of tape. After 15 years of doing notebooks, | promise that glue
is the way to go!

You do NOT need to include this instruction page into your notebook. If
you print this document, you only need to print page 2 !

Put your first AND last name in the center hexagon.
Three of the boxes need to be filled up with drawings
o Hand drawn - stick figures and tracing is ok!
o Use color!
o Big, bold drawings! Fill the box!
o You can label drawings if you want.
Three of the boxes need to be filled up with sentences.
o Complete sentences! Not bullet points
o Fill the box! It should be a little miniature paragraph

o Use highlighters, color pencils, or markers to highlight or underline
or emphasize key words inside your paragraphs

I don’t care which three boxes are drawings and which three are
paragraphs

This is your first graded assignment. It is your first chance to show me what
kind of effort, thought, and detail you put into your work. It is also your
first chance to let me know what kind of person you are!

I will show you my All About Me page later in the week!

This is due on the first Friday of the school year. Glue it in your notebook, |
will check it while walking around during the Friday activity.
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Name: Period: Seat#:

Directions: The first part of this assignment is to take notes in your composition book on the YouTube Video
Lecture “N1- Chemistry Math Review,” link below. Once you are done with the notes, answer the worksheet
guestions on this paper to make sure you practice and understand what you took notes on.

e Page 1 in notebook (very first right hand page when you open your notebook) — saved for your “All About Me” page
e Page 2 (the back of page one, left hand page) — saved for Safety Notes

e Page 3 (right hand page, second sheet of paper in your notebook) — where your notes for this assignment go.

You may take notes in any way you like (bullet points, traditional Roman numeral outline, etc) but make sure
you meet the following requirements. Check them off below to ensure you follow them!

L] Title the notes with a big, bold, underlined, obvious title of “N1- Chemistry Math Review”

Under your title in RED PEN write the “Target” you see below. This is our objective, goal, etc.
Target: | can use scientific notation and the metric system this year in my chemistry class.

[
L] Capture all key ideas BUT do NOT copy the slides word for word!

You are a note taker, you are NOT a photocopier machine — no copying!
[

Leave some space between ideas — our brains need visual “gaps” around key ideas to help us store and
process the information. | do NOT want to see people writing on every single line all squished together. Chunk
your info, leave gaps, spread things out, etc.

Link to Mrs. Farmer’s YouTube Lecture: Need to hear someone else explain it a 2" time?
https://youtu.be/IfPJ7XKOfOU  mE==: Metric Conversions: [@]%&x@E  Scientific Notation: E%:iE
2 tinyurl.com/bcva5sds % tinyurl.com/55s5b36n
= Of:

Directions: You must show work the way you were shown in the video.
You should be using the little “loops” to show how many times you are moving the decimal.

Standard Notation into Scientific Notation — Put the number in Scientific Notation

1) 2455 2) 0.0000874 3) 3.204

X 10 —

Scientific Notation into Standard Notation — Put the number in Standard Notation

4) 1.25 x 10 5) 7.052 x 107 6) 6.4 x 10

Turn paper over! Not finished yet...sorry! ©



https://youtu.be/IfPJ7xKOfQU
https://tinyurl.com/bcva5sds
https://tinyurl.com/55s5b36n

Dougherty Valley HS Chemistry

Chemistry Math and Metric System Review

Metric Units — Write the correct abbreviation for each metric unit.

7) Kilogram 8) Milliliter

9) Kilometer 10) Meter

11) Decimeter 12) Centimeter

13) Gram 14) Liter

Metric Conversions — Convert into the unit asked for. Show your loops on the King Henry Line given, and
then write your own King Henry Line for the ones where | didn’t write it for you.

15) 75 mL - Liters

K HDBdocm

16) 82cm > m

K HDBdcm

17) 0.1298 km > mm

18) 56.4 g 2 kg

Metric Conversions — Convert the measurements into the same units before you try to compare them! It
doesn’t matter which one you convert to, as long as they have the same unit when you are done. Show your
loops on the King Henry Line given. Write a <, >, or = sign in the circle once you compared them.

19)

56cm O 6m

20)
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