AP Chemistry Name: K@A‘S

Summer Assignment 2019 Date: Per:

Welcome to AP Chemistry! I am excited to have you in my class. The following assignment will allow us to
start on the AP Chemistry learning objectives immediately at the beginning of the school year. Your
ability to understand this material and complete the corresponding problems is a strong indication of

your readiness for AP Chemistry. You will be tested on this material the first week of school!

WHAT YOU NEED TO DO RIGHT NOW IS SIGN UP FOR THE FOLLOWING CLASS WEBSITES:
Remind: Text message @22fe4k to number 81010.

Quizlet: https://quizlet.com/join/F2d7DN9Rq

EdPuzzle: https://edpuzzle.com, join as a student then enter class code:nediafl

BY THE END OF THE SUMMER BREAK YOU SHOULD:

1. Be prepared for a Mental Math Challenge
Fifty percent of the AP Exam is multiple choice questions that must be done without a calculator.
I cannot stress the importance of practicing what is commonly referred to as “Mental Math” during the
summer before you start learning AP Chemistry content.
Watch the video AP Chem Exam Review: Mental Math - take notes for your future use.
Memorize the fractions to decimal and decimal to fractions using the sets on Class Quizlet
Practice multiplying/dividing with exponents using sets on Class Quizlet
Do quizzes online at Khan Academy, “Preparing to Study Chemistry,” (access at tiny.cc/khan)
Complete the math problems worksheet without a calculator.

. Be prepared for a test on Chemistry Honors material
Review all your material (Interactive Notebook) over the summer so you don't forget it.
Use Quizlet to study the common polyatomic and metal/nonmetal ion names and charges.
Know the symbol to name of the first 40 elements on the periodic table.

e o o N

3. Complete all of the attached worksheets. These will be collected for a grade.

4. Watch the assigned videos on EdPuzzle. EdPuzzle is a way for me to track and give you credit
for watching required videos. Please watch the following videos on EdPuzzle:
a. AP Chem Exam Review: Mental math
b. Short cut significant figures - 3 short videos
¢. Melissa Maribel Adding and Multiplying Significant Figures in the Same Problem

Helpful websites where you can search for specific topics.
Professor Dave: s://www.youtube.co list?list=PLybg94Gv -HhKkr-peYKxTeE3XUeQf

Tyler DeWitt: https://www.youtube.com/user/tdewitt451
Melissa Maribel https://www.youtube.com/channel/UC88Pezsxv3IUMA0QGP2w07w

You may send me a remind text or email me at hermads@nv.ccsd.net during the summer for specific
questions. Check my school website in August for more helpful information.

I look forward to a great year together!

rs. Herman
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1) Complete the following chart, writing the fractions in lowest terms.
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Math Practice Problems

DO NOT use a calculator on these problems!

Kex

Decimal | # SigFig | Fraction Decimal #SigFig Fraction
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2) Solve the following by rewriting them as fractions (if needed) and show your work.

Express answers in this column as a Express answers in this column as a
fraction or whole number decimal (may approximate if needed)
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3) Solve the following, showing all of your work. Watch for Significant Figures!

108 3 7-(-5) 23 >
? ﬁ:mf 7 %10 2 ek DB R

1 s 5 2 5 x 105 > D x Dq | SP XID.I
b)z;;ﬁ-? ,+x)\o 0, 2 4 '.z“\ (157) 3

x1 x10% ""”3'
c) M%; 4 x 4 %D (1 SF)
d) @xlo-’ﬁ5x10")= gx).5 » ¥ il b * e (i SF)
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4) Solve the following problems, using cross canceling of numbers. Show ourw rk.
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Name

Give the number of significant figures in each of the following:

3  402m 4 34.20 Ibs I 0.03 sec
3 0.00420 g 2 3200 liters 3 0.0300 ft.
2 51x10%kg z_ 048m 5  1400.0m
T 1832301g 3 1.10torr Z 760 mm Hg
Multiblv each of the following, observing significant fiqure rules:
17mx324m= 5500 m* 1.7mmx4294 mm=_7300 mm?
0.005 in x 8 888 in = 40 in* 0050 mx102m=__3,] m?
0.424 in x.090 in = 0.038 jn* 324 000cm x 12.00cm = 318 8’8”000 em*
Divide each of the following, observing significant fiqure rules:
23.4m +0.50 sec = H'T m/sec 12 miles + 3.20 hours = _ 2.8 miles/hr
0.960 g + 1.51 moles = _0:65( §/mo] ~ 1200 m+12.12sec=__ 4§ m]see
Add each of the following, observing significant fiqure rules:
340 m 10245 ¢ 102. cm
0.022 m 244 g 3.14 cm
gs _m 1.9999 g 5.9 cm
3,420 = 249m 10b, %99 = 166,594 inieod = 1] Cm
Subtract each of the following, observing signigicant figure rules:
42.306 m 14.33 g 234.1 cm
:82..m 3.468 g 62.04 cm
41 ogt = 4[.09m 10, 512 > [0.5k g 172.06 —> 172.1 tin

Work each of the following problems, observing significant figure rules:

Three determinations were made of the percentage of oxygen in mercuric oxide. The
results were 7.40%, 7.43%, and 7.35%. What was the average percentage?

24T 2 3 = 1129,

A rectangular solid measures 13.4 cm x 11.0 cm x 2.2 cm. Calculate the volume of the
solid.

Je? Ve hx ) x w2 13 emX1.0unX Q2L = 324.28 — @

<

If the density of mercury is 13.6 g/ml, what is the mass in grams of 3426 ml of the

m-'l?lqugzis.ba/ml O:%\ mzl“,fz x 533kt :Wa (3504 F3)
VI A ml m= gV
A copper cylinder, 12.0 cm in radius, is 44.0 cm long. If the density of copper is
8.90 g/cm?, calculate the mass in grams of the cylinder. (assume pi = 3.14)

m"'? :\: I;‘.{ODCM \/Cq\}n&\er: (Wl"l\f\ m?=0xV
o3 “4 f = (342 ocm (44.0 em) = €904 x IOIMGIDLIM‘S: /17,00
= 3 » <3
Nz §AOA w3 = 1G895.04cm? er® (3 sindix



[Sotope Notation Name
Chem Worksheet 4-2

Any given element can have more than one isotope. To distinguish between the different isotopes
of an atom, the element is named with its mass number, for example lithium-7. Remember that the
mass number is the number of protons and neutrons. When symbols are used to represent an isotope
the mass number is written next to the symbol on the top left. The atomic number is written on the
bottom left. Recall that the atomic number is the number of protons.

EXAMPLES ° Lithium-7

Mass number ~A 7 3
. protons
Atomic number Ty x 3 L]. 4 neutrons

Answer the following questions about atoms.
1. The identity of an atom is determined by the number of __Pr¢ tons

2. The particle(s) found inside the nucleus are called: N N N Hrons.

3. The number of protons and neutrons combined is called the PaSS NUumber

4. In large atoms the number of protons is | ess than the number of neutrons.

5. The number of protons is also called the ahimic numbec

6. Isotopes have the same number of _2ro tons , but different numbers of nenfrons .
7. The number of protons found in a sulfur atomis __ /& .

8. The number of neutrons found in an aluminum-27 atom is i4 :

9. The number of electrons found in a zinc atom is 30 :
10.  What is the name of the element with 82 protons? |ea d

Give the symbols for the nuclides described by the following particles. Include the
atomic number and the mass number.

257 : 40
11. 92 protons, 145 neutrons 2'41 u 15. 20 protons, 20 neutrons i OCCL
12. 8 protons, 10 neutrons 1% 16. 22 protons, 23 neutrons 45 .
13. 82 protons, 125 neutrons ¢ 07?5 17. 18 protons, 22 neutrons 30 A
ﬁ Y
1%

14. 80 protons, 119 neutrons ! g ?)H‘b 18. 25 protons, 32 neutrons 5 7Hn
Determine the number of protons and neutrons from the following symbols.

10 5 ¢ 165 bl P 27. 126 s2 @
19. B =i 23. e DY 49 N ze il
' 15 78 24. %pe  26P M Pa e
20. 73N g 30 N ig N
21, Pes 4l 25. 'sm 2 f 29. - Was 43 p

= 4SN 9 N LO N
22. sn S0P SRe e 0. a? %

i i 17N 4\

© John Erickson, 2004 WS4-2IsotopeNotation




—Electron Configuration Name

Chem Worksheet 5-6

An electron configuration is simply a list of the orbitals that contain electrons for a given element.
The orbital designation is followed by a superscript number that tells how many electrons are found in
that orbital. The following designation represents an atom with electrons 3. ;3 Ex 1522 5 @i p 3 s A
found in the 1s, the 2s, the 2p, and the 3s orbitals. There are a total of 11 .+ oy —T oo en s

electrons in the atom. This represents the element sodium. ‘ Orbital name - Nintber, ot‘electrons
sblock The orbitals of an atom fill in a specific sequence. The

t;—s] pattern fits very nicely with various regions of the periodic

S table. The table is been sectioned into blocks which are

75 0 e e Jabeled: s block, p block, d block, and f block. The rows of

Sol-»lad each block are labeled as well. Using this shortcut, electron

65]-»5 configurations can be determined easily. The element

7sj-»j6d > manganese is the fifth element in the 3d row. The orbitals

before the 3d orbital are all filled so it has full 1s, 2s, 2p, 3s,
3p, and 4s orbitals. Since manganese is the fifth element in
the 3d row we designate the 3d orbital with 5 electrons.

Electron configurations can be abbreviated by writing the element symbol for the previous noble
gas in brackets, followed by the remaining (v meoam wsias msiweies ¥ e
electrons. For example, rather than writing all of the ::Sb "15‘225?2p?:3523p64323d’ °4 5s24d‘°5 o S;’:;;:,,on s
electrons in antimony (element 51), the first 36 8 dplgR e - e e s
electrons are represented by [Kr]. The remaining Kr 1.522522’) 3328’7 54523d 94 ’ .
electrons are notated using orbital names and A KT
superscript numbers. AR A A

;R@\mre{! all even Problems .

Write the name and symbol for the atoms with the following electron configurations.

1. 15%25%2p%3s%3p%4s*3d"4p* Se 4. 15725%2p%3s*3p’ Al

2. 15%25%2p%35%3p%4573d"4p%55%4d"%p%6s' (S 5. [Ro]7s°Sf BK

3. 15725%2p°35*3p°4s*3d" 4p®5s5°4d’ An 6. [Xel 65%4f*5d%p* '

Write complete electron configurations for the following substances. ) g
7. nitrogen 10. nickel /s*2s° 2/’635 3/J Y5734
8. magnesium | 52 24" 235" 11. tin

9. niobium | 12. chlorine /5%2s* 2p 35*3p°
Write abbreviated electron configurations for the following elements.

13. arsenic 19. sulfur

14. thulium {Xe (s 4F"? 20. zirconium {K,]5s” td ;

15. rubidium 21. argon

16. einsteinium tp\“‘s 15t 5 ¢ il 22. iron LArJ4s 234 Y

17. platinum 23. polonium

18. molybdenum { yr 15 s AMLI 24. bohrium { ¢, ]S 5¥‘q&0\

© John Erickson, 2005 WS5-6ElectronConfig



Naming lonic Compounds
Chem Worksheet 8-2

An ionic compound is a combination of oppositely charged ions. Ionic compounds generally contain a
metal bonded to a non-metal (or non-metals). When naming ionic compounds we simply name the cation
(the positive ion) then the anion (the negative ion). The cations generally retain the name of the element,
so Na* is named sodium. The monatomic anions are formed when a non-metal gains an electron and
these ions have an —ide ending, so S* is named sulfide. There are a group of polyatomic ions as well that
‘have their own unique names. A list of these appears below.

Some metals can form more than one positive ion. Copper for example forms Cu'* and Cu®* ion.

These ions are named using Roman numerals: copper (I) and copper (II) respectively. Most metals that
form more than one type of cation are found in the transition metal family or below the non-metals in
the p-block.

Name

Rules for naming Molecular Compounds Common Folysipnde Tons
NH.} Ammonium
G EE . OH" Hydroxide
1. Name the positive ion. Most cations have the same name CN'"- Cyanide
as their elements. NO,'I‘ Nitrate
S . ) . ClO; ™ Chlorate
2. Name the negative ion. Monatomic anions have an —ide C2H3(3)2" Acstats
ending. Polyatomic anions names’ must be memorized. SO Sulfate
e i L iy COs" Carbonate
3. If the positive ion is a transition metal or located on the PO Phosphate
right side of the table it may have more than one charge. HCO,*" Bicarbonate
In this case use Roman numerals to designate the charge. HSO,"~ Bisulfate

Write the names for the following ionic compounds.

Formula Name Formula Name
LisS L ithaum Sulfide 13. CaBr, Cecium Bromide
2. KF __ |@tasSSium Fluoride 14. Ni(CN)y | fickei (n) Cacnide
3. [ MgNo  [Mannesium N, 15. |  AINO3); |Atumi aum Nitrate
4. | Ca(OH); |(altiwm Nydroy,de 16. Sn(OH), |7y (i) Hydrox, de
5. | BaNO3)z |parium Nitrpte 17. Hgl Meriunry (11) Iodi'de
6. CuCl, Colp'pgr (H) Chlori 4C 18. Fexy(SO4)s L T7rvn /1/;)551/704,'/'6
1 PbO |/ gsd (i1) Ox.d e 19. | Ca(CH302)y |Chlcium Acetate
8. ZnF, | 2.ne Flyoride 20. TiCl,
9. [ NaCoH30; | $ydiunm Aeeteatfe 21, KCIO; fotassium Chlorate
10. | StCO; |Stren:up Larbornat-e 22. ZnCO; 2inc Carbong e
11.| CrSOs | Chromnium (i) Sulficte 23. NaHCOs  |Socliym &i'cgrbpnate
12. | NasPOs |Sodsum Phosphate 24. | Co(HSO4)y |Lobalt (i) Bisulfete

© John Erickson, 2006
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Writing Formulas: lonic Compounds

Chem Worksheet 8-3

Ionic compounds are composed of a positive ion and a negative ion bonded together in a specific
proportion. For example, magnesium chloride is made of one magnesium ion (Mg“*) and two chlqride
jons (C1'). These two ions are combined in a ratio that creates a neutral compound (MgCl,). The 2+
charge on the magnesium ion is balanced by the two negative charges from the chloride ions. All ionic
compounds follow this rule: the charge from the positive ions must be equal to the charge from the

negative ions.

In acompound of aluminum ion (A

13-{-

Name

) and nitrate ion (NO3'") there must be three nitrate ions. So,

the formula for this compound is AI(NO3)3. Recall that nitrate is a polyatomic ion, so this combination
of atoms remains intact when writing a chemical formula. Also notice that the proper way to designate
more than one polyatomic ion involves the use of parenthesis.
An easy technique for creating a neutral combination of two charged ions is called the criss-cross
technique. When writing a formula for an ionic compound the charges from each ion are simply
switched to become the subscript values written to designate the number of atoms present in a

compound. See the example below. Common Polyatomic Ions
NH,* Ammonium
OH'" Hydroxide
The Criss-Cross Technique CN"- Cyanide
5 NO; 'l' Nitrate
: : . . ClO; ™ Chlorate
Write the chemical formula for calcium phosphide. CH,O, s
SO, Sulfate
CO;™ Carbonate
Cw Ca;P, PO Phosphate
HCO," Bicarbonate
HSO,"~ Bisulfate

Write the chemical formulas for the following ionic compounds. Remember all ionic compounds

must be neutral.

Formula Name
L | KO Potassium oxide
2. | NezS Sodium sulfide
3. |WHy C| Ammonium chloride
4. | Ca(W03), Calcium nitrate
5. | FeBry, Iron (II) bromide
6. [Cr( 0H)3 Chromium (IIT) hydroxide
7. | Lu50u4 Copper (II) sulfate
8. |AIIs Aluminum iodide
9, {A/Hq}\ (03 | Ammonium carbonate
10. | [ HS0 4 Lithium bisulfate
1. | Mn, O '3, | Manganese (II) oxide
12. Sh(CIDg,)q Tin (IV) chlorate

© John Erickson, 2006

13.
14.
13,
16.
j ¥
18.
19.
20.
21.
22.
23.
24.

Formula Name
Ng(H(03)., | Magnesium bicarbonate
inOh Zinc hydroxide

K. POy Potassium phosphate
Al (W03) 3 Aluminum acetate
HgCly Mercury (II) chloride
S5rS0y Strontium sulfate

A4S

Silver sulfide

Fe 3@04)1

Iron (II) phosphate

Las N, Calcium nitride

Fb Oga, Lead (IV) oxide

Cq 5 (03 Copper (I) carbonate
NHy CyHs 0, | Ammonium acetate

WS8-3Writing Formulaslonic




Naming Molecular Compounds

Chem Worksheet 9-2

Name

A molecular compound is a group of atoms held together by a covalent bond. Compounds made
entirely of non-metals are generally molecular compounds. Carbon tetrachloride, CCly, is an example of a
molecular compound. When naming these compounds prefixes are used to denote how many of each atom
is bonded in the compound. However, the prefix mono- is not used with the first element in the compound,
even if there is only one element. The ending of the second element in the compound is always changed to
—ide, in the same way the ending is changed for monatomic anions.

Rules for naming Molecular Compounds

1. Name the first element using the element’s full name.
2. Name the second element using the —ide ending.

Use prefixes to tell how many of each element is present.
(do not use the prefix mono- on the first element).

Naming Prefixes

mono-
di-
tri-
tetra-
penta-
hexa-
hepta-
octa-
nona-
deca-

OV A WD~

Fill in the following table with the missing information.

187

Formula Name
1. SO, Sulfur Dipxide
2. Sulfur trioxide
3. N2Os | Oinitvoryen tetvy Oxige
4, Chlorine dioxide
5. PO | Tetra phosphorus deth o
6. | €5 Carbon disulfide
% NO, [V trosen Diowid e
8. N2C14 Oin"-‘-}qum M‘V‘ﬁ onler 'ld/l
9. Xenon difluoride
10. S,Cl, 0 sulfur Oick\w‘iv\b
1L Todine trichloride
12. P,Ss |0 pnesphovus pentu S 14

© John Erickson, 2005

13.
14.
15.
16.
11,
18.
19.
20.
gt
22.
23.
24,

Formula Name
SFs Sulfur hexgfupride
PySt Tetraphosphorus hexasulfide
Se0, Seleniun 5ot
NH Ammonia
AL Boron trichloride
N,O Dinitaen Oxide
BrFs Promiv € pentaiuor; de
o, Carbon dioxide
co Carbon monoxide
CIF; Chlevine i fluevide
ACl Iodine monochloride
CH, Carben Yetvawdride

T

(methane)

WS9-2NamingMolec



Dimensional Analysis Review Name
Chem Worksheet 11-1

M

There are a variety of units that can be used when
measuring. For example, the length of an object can
be me?asured in millimeters, centimeters, meters, and 1L = 1000 mL 1 km = 1000 m
even inches. A measurement made in inches can be

Conversion Factors

converted to other units, such as centimeters using a ki A #0900 3m
conversion factor. A conversion factor is a ratio of 1gal=3.785L lin=2.54 cm
two equivalent values expressed with different units. 1 km = 0.6214 mi 1kg=2201b

1 yek = 18 mem 1 mem = 180 tezl

To solve conversion problems we use a strategy known as dimensional analysis. This technique
focuses on canceling units by placing them on the top and bottom of the fractions used to set up a
problem. For example, when converting 18 inches to centimeters we place the inches on the bottom of
the conversion factor so that they cancel with the inches in the ‘given’.

18, 254em _ oo o
1 1
‘Example - s .
_Convert 25 gallons to liters. .~ . . .. ¢ y y
L. - Writethe fgiven? over Lo £+ - 1 is o1 ar oilioloe Thoo o
- - -'Write the units of the unknown. .. . .. .. .. i Y= . RO T
i ¢ . : » 5 = & ¢ - ol N . . 1 P - - 2
" tasetthe onverson facto so thatunits cancel. Sabve. . BRI o5 omaey < -

Convert the following measurements using dimensional analysis. Set up problem using fractions.
Cross out the units that cancel. You must show work for credit.

1. Convert42.3 cm to m. ( W 5) 6. Convert 4.2%(0 mL. ( 0.
L!L:!o.‘HBMI dSihT g.af x 10mb . Ty 2pomL ) (2 syf
2.3 oth xu‘;oc;pﬁ , /{ 7 5%)
2. Convert the measurement 5.0 km to mi. A Convertth;e measurement 1.8 yek to mem.
= bud mile < 10, - o | 18 mem oy g2 L
5.0 K x 0,621 mile - 02 mie) (3 5iy i) 1. 94k x i (3L mem) (>s¥hfi5)
3. Convert the measurement 150 1b to kg. 8. Convert the measurement 325 mi to km.
| 1k = 3k PPRITN J_..Mﬁ. - ! ;
s01f x LEn [33k8) (2sinfis) 335w % A - (633 k)3 sinfis)
4. Convert 1.5 tezl to mem. 9. Convert 180 cm to in.
. em .00 . m_ o[ 7)in) W &
l6+y{lx‘lg'r',00$’3mem(asow lﬁbcmxz-!-gq—c—m I NEF IR LY,
5. Convert 2.00 lifers to gal. 10. Convert 42 mem to yek.

2.00x | _4al 0.629@}@5 £5) 42 mem x Luek 2[a3qek] (35 Hq)
3.7§5 L ) |9 mém )

© John Erickson, 2005 WS11-1DimAnalysisReview




Chemistry Calculation Review Name

Chem Worksheet 12-1
m

The first step in performing a stoichiometric calculation is to write a balanced equation. Recall that
balancing an equation involves placing coefficients before each of the reactants and products in order
to ensure that the number of each type of atom is the same before and after the reaction.

Ex. 2Al + 3Cl, — 2AICI

Another important aspect to doing a stoichiometric calculation is finding the molar mass of an
element or compound using the periodic table. The molar mass of iron (III) nitrate is shown below.

AlCl,
'
26.98 + 3(35.45) = 133.33 g/mol

Finally, the ability to convert units using dimensional analysis is an important skill in performing
stoichiometric calculations. In this technique conversion factors are placed next to values in a manner
that allows units to be cancelled. An example of a mole conversion is shown below.

6.3 gATCl, . 1 mol AICI,
1 133.33 g A1Cl,

= 0.047 mol AICI,

Balance the following equations.

__Mg(OH), + 2 HCl — __MgCl, + 2 1,0

[y
.

2. 2K+ __Br,— 2KBr

3. _ POy + o —» 4 nypo,

a. 250, - 250, +__0,

5. Na+ _ Fes0, — 2 Najo + 2 Fe

£ o+ 2O v XMl B

Find the molar mass of each of the following compounds.

7. MgOH): 5§ 32 4/mwl 10.50;  §0.06 9/pey)
8. KBr  [19.005/rm! 11. Fe,05  [54.7 4/l
9. HPO: 47.99 4 /g 12. Nwo b1 4¥

Convert the following measurements. Show all work, including units that cancel.

il —
m&\@; 13. 182g — 7 mol \8«15( (101 mo) 16. 4.14 g of Na;0 — mol

9
14. 8.5 x 10** molecules NO, = mol m 17. 9.3 mol SO; — liters @ STP
(,,x.\O \&V"B{‘,"_‘J.?" ( ‘L_,‘il-') '—’—1
15. 82.6 L of neon at STP — mol 18. 1 4 x 10* atoms of K — moL’———K-\
3. b4 va Lol - [2.3 mo|

k Yome
© John Erickson, 2005 ” ‘*" Laxd e
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Mole Conversions
Chem Worksheet 11-3

Name

It is important to be able to convert units from and into units of moles. The mole is a unit for count,
as is the dozen. A dozen is 12 items, but a mole is 602 000 000 000 000 000 000 000, or 6.02 x 10%
particles. Using the periodic table we can find the molar mass, or the mass of a mole of a substance.

Mole Conversion Strategy

(grams)

22.4 L/mol
Volume of gas Bl Amount
(liters) (moles)
(atoms, molecules, | &£76.02 x 107 particles/mol

Particles
formula units)

|

- example

The molar volume is the volume of a mole of substance.
All gases have the same molar volume when measured at
standard temperature and pressure (STP) : 22.4 L/mol.

Mass : :
W The§e va!ues allow the conversion of grams, liters, or
\ . particles into moles.

Az U

ST 18.79x10% molecules’

Answer the following questions. RMM; ved -6 Show work en \ou ck

1. A sample of neon has a volume of 75.8 L at
STP. How many moles are present?

2. What is the mass in grams of a 8.4 mole
sample of iron?

3. Convert 0.45 g of sodium hydroxide, NaOH
to moles.

4. How many molecules are present in a
sample of carbon dioxide, CO; with a mass
of 168.2 g?

5. How many moles of potassium nitrate,
KNOj are present in a sample with a mass
of 85.2 g.

6. What is the mass in grams of 0.94 moles of
sodium bicarbonate, NaHCO3?

© John Erickson, 2005

%

9.

10.

o

12,

Convert 7.8 liters of carbon tetrafluoride
CF4 to grams.

A gold coin contains 3.47 x 10% gold atoms.
What is the mass of the coin in grams?

What is the volume in liters of 7500 g of
helium atoms. Assume STP conditions.

A teaspoon of salt, NaCl has a mass of about
5.0 g. How many formula units are in a
teaspoon of salt?

What is the mass of 500 trillion (5.0 x 10")
molecules of water?

One component of smog is nitrogen
monoxide, NO. A car produces about 8 g of
this gas per day. What is the volume at STP?

WS11-3MoleConversions
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Stoichiometry Problems
Chem Worksheet 12-2

Name

With a balanced equation it is possible to calculate the amount of expected product or reactant for a reaction.
The products are the substances formed in a chemical reaction and these are found on the right side of the reaction

arrow. The reactants are the

Stoichiometry Strategy

wmass (g/mol)
: mole

ety
Mass

grams
I T N

Vol f
Ol;:nse_I?Pgas Zﬂn:l Amount A A P Amount B
liters moles moles
N s i

Particles
htoms, molecules,

Jormula units

6.024 10™ particles/mol

KNOWN

molar mass (W i grams
mole ratio

22 4 L/mol [ Volume of gas
at STP
liters
6.02 x 10% pa%u/\onl

UNKNOWN |

substances required in a
chemical reaction and these
are written on the left side of
the arrow. Using the technique
of unit cancellation and the
strategy outlined to the left,
given the mass, volume, or
number of particles of a
substance, it is possible to
determine the mass, volume,
or particles of another.

Particles

toms, molecules)
Sformula units

Balance the following equations. Solve the stoichiometric problems. Reb‘\u we& \=5 on YM()Q-

How many molecules of oxygen are required to
react with 174 g of carbon monoxide?
_CO+_02 —0 ___COZ

How many liters of oxygen at STP are required for
the combustion of 1.4 g of magnesium?
___Mg+_01 — __MgO

What mass of hydrogen peroxide must decompose
to produce 48.64 g of water?

_H202—> _02+__H20

How many liters of oxygen at STP are needed to
react with 5.2x10” molecules of hydrogen sulfide?
___st +__ 0 — _SOz+_H20

What mass of chlorine gas is necessary to
synthesize 258 L of hydrogen chloride at STP?
LHy¥ L Ch = HC]

© John Erickson, 2005

6.

__GHs(NOy); —

If there are 6.2x10% molecules of calcium carbide,
CaC,, what mass of acetylene (C,H,) can be formed?
il CaCz i Hzo e i ok Ca(OH)z . Csz

'

What mass of sodium iodide (Nal) will react with
7.82 grams of chlorine?
__Nal+__Cl, —

_NaCl+__ I,

. If 8.2 L of hydrogen gas at STP are produced in this

reaction, how many atoms of sodium react?
__Na+__H,O — _ _NaOH+__H,

What volume of nitrogen gas at STP is produced
when 68.2 g of trinitrotoluene, C;H5(NO,); reacts?
_C+__CO+_H2+_N2

10. What mass of carbon dioxide is produced when 6.2

moles of propane, C3Hjg is burned in oxygen?
__GCHg+__0, —» __CO,+__H,O

WS12-2S8toichiometry
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Limiting Reactants Name
Chem Worksheet 12-3

When an automobile production plant runs out of tires no more cars can be produced even if there are still
plenty of engines, bodies, seats, and other parts. When one of the reactants in a chemical reaction runs out the
reaction stops as well. The substance that limits production in a chemical reaction is known as the limiting
reactant. The reactant that is left over when the reaction stops is called the excess reactant.

1Ca+1L— 1Cal BEFORE limiting reactant
Consider the chemical reaction between calcium and iodine. LN ;‘/
When 160 g (4 moles) of calcium reacts with 254 g (1 mole) of c;l'cium' i e
iodine the reaction makes 294 g (1 mole) of calcium iodide. 160 g 254 g
Although there is enough calcium to make more calcium iodide, the e s
iodine runs out first. Since all of the iodine gets used up it is called
the limiting reactant. According to the balanced equation, if one AFTER w
mole of iodine reacts, one mole of calcium will react. This means ol Sk i
that there are still 3 moles of calcium left. Because calcium is left N L
over it is called the excess reactant. leffover calcium no calclum iodide
120 g lodine 294 g
3 moles left 1 mole

Find the amount of product formed in each of the followmg reactions. Re u IV‘Q(X \ -5_ SKW\) g};f‘\:

1. What mass of H,0O will be produced if 9.5 g of H, 6. What mass of alurmnum chloride could be made from
reacts with 1.2 g of O,? 8.1 g of aluminum and 4.2 L of chlorine at STP?

wHad Oy = HO __Al+__Cl— __AlClL

2. If 1.85 g of Mg(OH), reacts with 3.71 g of HCI, 7. If 5.26 L of nitrogen monoxide and 7.64 L of oxygen
how much MgCl, is produced" What is the limiting are combined, what mass of nitrogen dioxide is
reactant? formed? Assume conditions are STP.

__Mg(OH); + _HCI — __MgCl,+__H,0 __NO+__0;, — __NO,

3. What mass of AgCl is produced when 53.42 g of 8. If 18.1 g of silicon tetrachloride reacts with 8.4 L of
AgNO; reacts with 14,19 g of NaCl? hydrogen at STP, what mass of silicon is formed?
__AgNO; + __NaCl — __ AgCl + __ NaNO; _SiCly+__H, —» __Si+__HCl

4. If 14.7 g of calcium is placed in 11.5 g of water, 9. What mass of Cu(OH), is produced in the reaction of
what mass of hydrogen gas is produced? 7.6 g Cu(NO;), with 6.2 g of KOH?

_Ca+__H,0 — __Ca(OH),+__H, — Cu(NO3); + __KOH — _ Cu(OH), + __ KNO;

5. What mass of potassium hydroxide is formed when 10. What mass of carbon dioxide is formed when 64 kg
8.2 g of potassium oxide is added to 1.3 g of water? of ethylene is burned in 142 kg of oxygen?

__K20+_H20 —’_KOH _C2H4+_02 —>__C02+_H20

© John Erickson, 2005 WS12-3LimitingReactants
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Boyle’s Law Name
Chem Worksheet 14-1

Robert Boyle observed the relationship between the pressure and volume for a gas sample. These
two variables are inversely proportional. This means that when the pressure goes up the volume goes
down. This is expressed in the equation P; x V| = P, x V3, which is known as Boyle’s Law. The
relationship between pressure and volume is only observed when the temperature and amount of gas
particles do not change. The graph below shows this relationship.

Boyle's Law , USEFUL EQUATIONS
i3 \ P;xV; =P, xV; 1.00 atm =760 mmHg
y \ 1.00 atm = 101300 Pa  1.00 atm = 760 torr
¢ \ 1.00 atm = 101.3kPa  1.00 atm = 14.7 psi
FES " (

//

\\b/;nz

o 0.5 1 15 2 25 3 s
Pressure (atm)

Solve the following problems. p\eﬁ\(,uv@pll 5 3' u)a,{-(/{/\ un tg ?}l:)w;;a)ot

I. According to the graph, when the pressure of a gas sample is decreased what happens to the volume?

2. The gas in a 600 mL balloon has a pressure of 1.20 atm. If the temperature remains constant, what will be
the pressure of the gas in the balloon when it is compressed to 400 mL?

3. An oxygen container has a volume of 48 mL and a pressure of 420 kPa. What is the volume of this gas when
the pressure is 105 kPa?

4. A tank of compressed CO, has a pressure of 850 psi and a volume of 150 mL. What is the volume of this
gas when the pressure is 45 psi?

5. A scuba tank has.a pressure of 19,300 kPa and a volume of 10.3 L. What would be the pressure of the gas if
it were transferred to a 50.0 L container? -+

. . : J un g
6. Air fills a room with a volume of 5600 L. Atmospheric pressure is 740 torr. What will be the pressure if all : S
: : ; e conve
of the gas is pumped into an 80 L tank? Convert this pressure to kPa. psi nee e

7. A sample of 24 L of helium gas is stored in a cylinder at a pressure of 110 Ib/in’. The helium is transferred
to a container with a volume of 15 L. Assuming the temperature has not changed what will be the pressure?

8. An air compressor has a volume of 110 L. What volume of gas is pumped into the tank if the pressure goes
from 750 torr to a pressure of 145 psi?

——

© John Erickson, 2005 WS14-1BoylesLaw
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Charles’ Law Name
Chem Worksheet 14-2

Jacques Charles made the observation the volume of a gas is directly proportional to the Kelvin
temperature of the gas. If the Kelvin temperature is doubled, the volume also doubles. The equation
for this relationship is Vi _V,, where V represents volume and T represents temperature. The volume

& .5 of a gas can be measured in liters, milliliters, cubic
e ot meters, or a variety of othsr umts, but tt}e ten?Esrature
‘must be converted to kelvins. This relationship is only
5 observed when the pressure remains constant.
120 = A
" Il USEFUL EQUATIONS
%m / _L=ﬁ Tx=Tc + 273
/
. . T B
40 "
4 QT I mL=1cm’ T =§(T —32)
5 L ) ¢ 9 S/
0 100 200 300 400 500 600
Temperature (K) 1 L= 1000 mL
. example

: A gas sample w1th a volume of 35 mL is. heated from 25°C to 425°C What is the new volume" Assume a. constant pressure

: f' -hst the vanables - & 35mL 25°C 298K T;-425°C 698K

'35 l)><(698]() v><(29sx< (35““)"(698")_""(293“4 v, ssz
G ) '4-_2981& OERT

Solve the following problems. Assume that the pressure does not change. quu e &Q ‘ i b worl o
1. According to the graph, when the Kelvin temperature of a gas is doubled, what happens to the volume? bﬂck

Using the graph, estimate the Kelvin temperature that the gas sample would reach a volume of 140 L.
A 240 mL sample of argon gas at 270 K is cooled until the volume is 180 mL. What is the new temperature?

A container of oxygen with a volume of 60 L is heated from 300 K to 400 K. What is the new volume?

S.h-{kmt\)

When a piston with a volume of 35 mL is heated from 25°C to 323°C it expands. Assuming the pressure on
the piston remains the same, determine the new volume of the cylinder.

6. A balloon with a volume of 5.3 L is taken from an indoor temperature of 24°C to the outdoors. The volume
of the balloon outside is 4.9 L. Determine the Celsius temperature outside.

7. A movable piston contains a sample of 680 mL of neon gas with a temperature of -5°C. When the piston is
heated the sample expands to a volume of 1.32 L. What is the new temperature of the neon gas?

8. A helium balloon has a volume of 2600 cm® when the temperature is 21°C. What is the volume of the
balloon when it’s placed in a freezer with a temperature of -15°C?

9. The Kelvin temperature of sample of 650 cm® sample of ammonia gas is doubled. What is the new volume
of the gas? Assume that the pressure stays constant.

10. A movable piston is allowed to cool from 392°F to 104°F. If the initial volume is 105 mL, what will be the
new volume?

© John Erickson, 2005 WS14-2CharlesLaw
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Combined Gas Law Nare
Chem Worksheet 14-3

Boyle’s law shows that the pressure and volume of a gas are inversely related. Charles’ law shows
that the kelvin temperature and volume of a gas are directly related. These two relationships can be
combined into a single equation known as the combined gas law. The formula for the combined gas law

is: A% _ BY Thig equation could be memorized instead of memorizing Boyle’s law, Charles’ law, and
T T, Guy-Lussac’s law. Each of these other gas
Law Equation Cinstant Yariahle laws can be derlved from the combined gas
law by canceling out the variable that does

Boyle’s Law PV P Y2 temperature not change.

X K

USEFUL EQUATIONS

Charles’ Law & - ;&_VZ_ pressure

T, T

I et/ P Tx=Tc+ 273
R

Guy-Lussac’s Law fﬁ —_-.Iﬁ volume

L T

example

A28L sample of gas has a pressure.of '25 psn when the_temperature is 45°C What lS the volume of the gas 1f epressure 1s
mcreased to 175 p31 and the temperature lS mcreased to 320°C" T

P,—25 pst X T, 45°C 313 K “/W%\ W
Py=175psi 12_320°c =593K " n“d_’e“ Aa*

Ii"'(l 75 psi)(V; )
- (593 K)

(25 psi)(28 L'_)':(593 K)"=.,,(l7_5 pgi)'(v,)(als K)'-" : ' » Ht (25 vu)(28 L)(593 K) (IMI)(V,)(M)
A D i ST Tt R TR (1751m)(313&) (17s~psx)(3tsx)

Solve the following problems. R?&[U\\V'ﬁ& ‘ 2 b o \/\W wor \(— 2 ba&k

[. A canister containing air has a volume of 85 cm® and a pressure of 1.45 atm when the temperature is 310 K.
What is the pressure when the volume is increased to 180 cm® and the temperature is reduced to 280 K?

2. Airis transferred from a 75 L tank where the pressure is 125 psi and the temperature is 288 K to a tire with a
volume of 6.1 L and a pressure of 25 psi. What is the new temperature?

3. A helium balloon at 28°C has a volume of 1.8 L and a pressure of 102 kPa. What is the volume of the
balloon when is rises into the atmosphere where the pressure is 85 kPa and the temperature is 4°C?

4. The pressure of a piston with a volume of 650 cm® and 85°C is 830 torr. It is heated to 350°C and
compressed to a volume of 65 cm®, What is the new pressure?

5. A gas tank has a volume of 28.1 m® and a pressure of 18. 4 atm. The temperature of the gas is 32°C. What is
the Celsius temperature when the gas is putin an 11.2 m® tank with a pressure of 22.7 atm?

6. 'A metal can is able to withstand 3800 kPa before is bursts. The gas in the can has a volume of 235 mL and
the pressure is 110 kPa at 25°C. If the can is crushed to a volume of 8.5 mL and the temperature does not
change will it burst? What is the pressure of the gas in the can?

© John Erickson, 2005 WS14-3CombinedGasLaw
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ldeal Gas Law
Chem Worksheet 14-4

Name

The ideal gas law is an equation that relates the volume, temperature, pressure and amount of gas
particles to a constant. The ideal gas constant is abbreviated with the variable R and has the value of
0.0821 atm-L/mol-K. The ideal gas law can be used when three of the four gas variables are known.
When using this equation it is important that the units for pressure are atmospheres (atm), volume is

in liters (L), and temperature is converted to kelvins (K). The amount of gas is measured in units
called moles (mol).

Unknown Equation Known Variables
nRT
USEFUL EQUATIONS pressure P= T amount, temp., volume
PV=nRT 1.00 atm = 101300 Pa
) nRT
R=0.0821 ;Z';lt; 1.00 atm = 101.3 kPa volume |4 =T amount, temp., pressure
Tx=Tc+ 273 1.00 atm = 760 mmHg
3
lem” =1 mL 1.00 atm = 760 torr temperature i pressure, volume, amount
1L=1000 mL 1.00 atm = 14.7 psi AR
amount n =£‘i pressure, volume, temp.
RT
' example

“The pmsute exert

-hstthe vanables B e

n= 28mol R 00821 '—,‘;ﬁ’,',ﬁ T 85°C

- convert the varlables

. _T - 85°C +273 - 358 K.

(2 8 '?“D(O 08206 =% mm)(35 8K), _82 L“A
0553am :

- substitute into the equation:

50lve the following problems. RW'\V‘ ed \ - "\ 5 \/W V\rV\/{t (1%} \ank—

1. Atank contains 115 moles of neon gas. It has a pressure of 57 atm at a temperature of 45°C. Calculate the
volume of the tank.

2. Ascuba tank has a pressure of 195 atm at a temperature of 10°C. The volume of the tank is 350 L. How
many moles of air are in the tank?

3. A helium-filled balloon has a volume of 208 L and it contains 9.95 moles of gas. If the pressure of the
balloon is 1.26 atm, determine the temperature in Celsius degrees.

4. Atank of oxygen has a volume of 1650 L. The .temperature of the gas inside is 35°C. If there are 9750 moles
of oxygen in the tank what is the pressure in PSI?

5. A canister of acetylene has a volume of 42 L. The temperature of the acetylene is 305 K and the pressure is
780 torr. Determine the amount (moles) of gas in the canister.

6. Calculate the volume of a CO, cartridge that has a pressure of 850 PSI at a temperature of 21°C. The
cartridge contains 0.273 mol of CO,.

7. Atank contains 2500 L of argon gas. The pressure is13790 kPa and the temperature is 25°C. How many
moles of argon are in the tank?

© John Erickson, 2005 WS14-4ldealGasLaw
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V=7 n=I5mol pyV=n i\
P= 57 atn Venit
[z 43¢ + 373 i
B 15734
2. n21 P2)4S atm A
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= A¥3K i
V= sl
3. Tuletds? A= 208L
Wz g a5ml
P= 126 atm
4. p (pp)=7 Ve=hsoL
T= 35°C ¥ 5505
2 305K
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PR, ... A
57 4%
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Calculating percent by mass/volume Name
Chem Worksheet 15-2

Solutions are comprised of two parts — the solute and the solvent. The solute is
2 solute the substance that gets dissolved, and is present in a smaller amount. The solvent is
the substance that does the dissolving and is present in a greater amount. A solution
that has a lot of solute per solvent is described as concentrated, while a solution
with a small amount of solute is called dilute.

The concentration of a solution is commonly given a number value by dividing
the moles of the solute by the liters of the solution. This measurement is known as
the molarity of a solution and it has units of mol/L or M. To find the molarity of a
solution, you must know the moles of solute and the liters of solution. Recall the

solvent

grams can be converted to moles using the molar mass. RO EDUA LGNS
Also remember that the volumes in milliliters can be
converted to liters (see table to the right). mol solute
( ght) molarity = —oS0-U'C | [ = 1000 mL
L solution

: example

: What 1s the molanty of a solutlon that contams 7 8 g of AI(OH)3 dlssolved m 250 0 mL of water

7 8g‘Ri(QH), x lmol Al(OH)3 = 0 lOmol A](OH) ¥
G e 7808*1(0.11); ; 1"“. A

s convert grams of solule l '

= convert milliliters of solution to liters

- divide the moles solute by the liters solutio

Requived -5 Swo work on back

Answer the following questions. Show all work and report answers with units.

L.

A solution has a volume of 2500 mL. How 6. How many moles of hydrochloric acid, HCI, are

many liters is this? present in 0.085 L of a 3.0 M solution?

Convert 50 g of calcium carbonate, CaCOs3, 7. A 37.5 mL solution contains 0.181 g of

into moles. potassium chromate, K,CrO4. What is the
molarity?

A solution contains 0.42 moles of solute in

0.75 L. Calculate the molarity of the solution. 8. What is the molarity of a solution that contains
0.85 g of ammonium nitrate, NH;NO,, dissolved

What is the molarity of a solution that contains in a solution with volume 100.0 mL?

15.0 g of NaOH per 500.0 mL of solution?
9. Calculate the mass of lead (II) nitrate, Pb(NO3),,

. A 250.0 mL solution contains 4.6 g of copper necessary to make 50.0 mL of a 0.100 M solution.

(II) chloride, CuCl,. Find the molarity of this
solution. 10. What volume of a 0.35 M solution of sodium
chloride could be formed with 25 g of NaCl?

© John Erickson, 2005 WS15-3Molarity
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2500nd x - £]7.5L1
lovony( o T

hhn Laloy = (40.08) * (12.01)+ 3(ib.00) = |00.04 4 Caldy

§04 Lal 0y x | ol (a0 - 0.4995 + [0.50 (a SF) |
160. 04 4 [

0.42 mol 4@.5(,;4]

0.73¢ L L et

MM NaoH * (3244) tle. 00) + (1.008) = 3

15, Ojnfa,()ﬁh [ mal NwOH _ ), 375 mol NoDH
40,009

b,
315 ol Nabtt -To.750 1 (3 sF)

o000 L. $rlwbim —

M Gl oly = ($b3.55)° () (35.45) = 154, 45 Lnlhe

3.5
s o

‘h‘?gCMCAL)< ’hmo\cuﬁib—:z 0.034 mol Cully

> 134, »Ls/)/
D34 mol Cutl,

z 043k o) \0130 n}
0.2500 L Sehwhiomn T '\ : el

q.44§= *0.009
o |
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Solution Stoichiometry Name
Chem Worksheet 15-6

The molarity of a solution is a ratio of the moles of

solute per liters of solution. The units for molarity are USEFUL EQUATIONS

written as mol/L or M. This measurement is used to

perform stoichiometric calculations. The strategy used for molarity = mol solute I L=1000mL
solving these solution stoichiometry problems is to set up L solution

the problem so that the units cancel.
When the volume of a solution is multiplied by the molarity of a solution the resulting units are moles.
A balanced equation allows us to convert from moles of a known substance to moles of an unknown,
Finally, the moles of an unknown substance can be converted into grams, liters of solution, molarity, or
other units.

Stoichiometry Strategy

T
Mass of B
Mass of A molar mass (g/mol) molar mass (g/mol) grams
\ grams \ mole:{mole ratio /

Amount A Amount B
e moles o i moles
Volume of
solution A / ' L \
i molarity (mol/L) molarity (mol/L)

liters

e o/

Volume of
solution B
liters

KNOWN UNKNOWN -

Answer the followmg questlons. Show all work and report answers with units. Shaw WL on ba&k.

1.

How many grams of aluminum are required to react 5. How many liters of a 3.0 M H3PO, solution are
with 35 mL of 2.0 M hydrochloric acid, HCI? required to react with 4.5 g of zinc?

Q HCI + _% Al — g AlCl; & _}_ Hz ot ¥ H3PO4 + _7Zn — e 1l Zn3(PO4)z + Hz
How many grams of sodium can be reacted with 6. How many milliliters of 0.10 M Pb(NO;), are
750 mL of a 6.0 M solution of sulfuric acid, H,SO,? required to react with 75 mL of 0.20 M Nal?

_ Na + Ll HzSO4 — - e Nast4 g i sz e Pb(NO3)2 A L ar Nal — Ry PbIz . NaNO3
If 45 mL of a 1.5 M AgNO; is added to KCI how 7. How many grams of solid BaSO,4 will form when
many grams of AgCl can be formed? Na,SO, reacts with 25 mL of 0.50 M Ba(NO;),?
__AgNO; + __KCl— __ AgCl + __KNO; — Ba(NO;j), + __Na,SO4 — __BaSO,+ __ NaNO;
How many liters of a 0.75 M solution of Ca(NOs), 8. If 525 mL of 0.80 M HCI solution is neutralized with
will be required to react with 148 g of Na,CO5? 315 mL of Sr(OH), solution what is the molarity of
AL, Ca(NO;)z + __Na,CO; — __CaCO;+ __ NaNO; the ST(OH)Z?

__HCl + __Sr(OH); — __SrCl, + __H,0
© John Erickson, 2005 WS15-6SolutionStoich
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I BHG 1 2R > QA0 + 3H,

30
0.035) x 2.0 mw\ U = QU710 mol HCI
K
0010 mol A1 x M‘ x’?_‘ﬁf_f_)f“ = 02954 = l_/r3
' L mol HC | | Mok A

2. QA}JL t H,S(?q i 4 N&anjoq + /'7LJ_
9 ¢
0,750} x b.Dmo) P304 = o 5wl Hyd0y

’ 226494 Na _ ,l Al \
qgw\/ﬂ;&oq X ?‘W/‘/N‘\- X aq 5 it = 0b. ql6 2104Na

‘w\/%so‘l_ ) i (5 JF)
3. AgN0y + kel => Axll t K,
97
00‘4{}/ X lﬁr‘wl/:}f)ﬂpg 4 0.0b & nwl 113”05
Hge
0. 0b8mol AZW0;x L ReC! 5t s 14.18 5|
I Mo/&f)/\)?; \w),%bl
T R = (107, ¥7)+ (35,45) = 143,326 FopCl

val
R (NB), + Na,Cly — LalO; + QANeND3
MM Na 03 = X (22.44)* (1200) 4 (3)(1koo) = 105 94 A/q!(_/p
I mol Call | Ca (0U3),
((MZ)M/LU, x L Wapl0s , LMo = (.40 Ml L (WD) 5
W

105, ﬁﬂl/;j/ | W/\/‘/Mla(’.—o3
=181 L]

W 0.5 nmot Ca MU;);% I.U\DM\/Q((',\)(););X \_ll;
0
(NO3) 2

L



