Name:

PreeAP Chemistry Summaekssignment 20120

| hope you are excited to take chemistry next year, as | am vexyited to teach you! Chemistry is a fascinating
subject where you will learn about the building blocks of the universe and how they combine and change to form all
we see around us. In order to be fully prepared for this rigorous and exciting coursemtbmeed to complete this

summer assignment It must be submitted BY YOUR SECOND DAY OF SCH@dssignment will be
recorded as your first daily grade worth 100 point§here will be a test on Friday of the first week back over the
material coveredn the summer assignment. Make sure you practice and understand the material.

If you are having problems completing your packet or you have any questions, you may email me at
dduncar@beevilleisd.neand | wil get back with you as soon as possible.

Good luck with your packet and we can’'t wait -AR shar e
chemistry.

Deborah A. Duncan
PreAP Chemistry Teacher
dduncan@beevilleisd.net

***Any student entering the district after the first day of schookifll accountabldor the packet with five days to
complete.

YOUR SUMMER ASSIGNMENT HAS MULTIPLE PARTS. BE SURE TO COMPLETE THEM ALL!!!!

GRADING RUBRIC

A. Element and Polyatomic flashcards 10pts
B. Atomic Structure Worksheet 10pts
C. Real World Examples 10pts
D. Measurement- Metric System 10pts
E. Significant Figures 10pts
F. Scientific/Exponential notation 10pts

60 pts maximum
Points awarded/60 X 100 = Your score.

Chemistry is a difficult course for many students. This is-#@Prhat is fast paced and rigorous, so it is important that
studentsdo their homework and get it in ON TIME.

DO YOUR BEST!!


mailto:dkeys@beevilleisd.net
mailto:dduncan@beevilleisd.net




STAAR CHEMISTRY

State of Texas

REFERENCE MATERIALS e

PERIODIC TABLE OF THE ELEMENTS

1 18
1A 8A
1 Atomic nuMber =t 1 4. -
1 H . He
. 2 symbol —1—Gj 13 14 15 16 O (e
Hydrogen N> Atomic mass 28086 w> &) m> O) N) Helium
3 4 5 6 7 8 9 10
,| L | Be Silicon —f——Name B| C | N| O] F | Ne
6.941 9,012 10.812 12.011 14.007 15.999 18.998 20.180
Lithium Beryltium Boron Carbon Nitrogen Oxygen Fluorine Neon
11 12 13 14 15 16 17 18
5| Na | Mg ALl si| P | s | cl| A
22990 | 24305 3 4 5 6 7 L8 9 10, 1" 12 | 2608 | 28086 | 209074 | 32086 | 35453 | 30948
Sodium | Magnesium 3B 4B 5B 6B 7B 8B 1B 2B Aluminum Silicon | Phosphorus Sultur Chlorine Argon
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
4 K Ca Sc Ti vV Cr Mn Fe Co Ni Cu Zn Ga | Ge | As Se Br Kr
39.098 40.078 44.956 47.867 50.942 51.996 54.938 55.845 58.933 58.693 63.546 65.38 69.723 7264 74.922 78.96 79.904 83.798
Potassium Calcium Scandium Titanium Vanadium | Chromium | Manganese Iron Cobalt Nickel Copper Zinc Gallium Germanium Arsenic Selenium Bromine Krypton
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
5| Rb | Sr Y Zr Nb | Mo | Tc Ru [ Rh Pd [ Ag | Cd | In Sn | Sb | Te I Xe
85.468 87.62 88.906 91224 92.906 95.96 (98) 101.07 102.906 106.42 107.868 112.412 114.818 118.711 121.760 127.60 126.904 131.2094
Rubidium Strontium Yitrium Zirconium Nioblum [Molybdenum| Technetium | Ruthenium Rhodium Palladium Silver Cadmium Indium Tin Antimony Tellurium lodine Xenon
55 56 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
6| Cs Ba Lu Hf Ta w Re | Os | Ir Pt Au Hg T Pb Bi Po At Rn
132.905 137.328 174.967 178.49 180.948 183.84 186.207 190.23 192217 195.085 196.967 200.59 204.383 2072 208.980 (209) (210) (222)
Cesium Barium Lutetium Hafnium Tantalum Tungsten Rhenium Osmium Iridium Platinum Gold Mearcury Thallium Lead Bismuth Polonium Astatine Radon
87 88 103 104 105 106 107 108 109 110 111 Niias nurrbors b pueribnses s hoss ot
7 ﬂ_‘ Im F_. 3* U U wm m__- Im gn Um SQ the most stable or most common isotope.
(223) (226) (262) (2867) (268) (271) (272) (270) (276) (281) (280)
Francium Radium RRLawrenciumi Ruthert Dubnium | Seaborgium] Bohrium Hasslum | Meitnerium ]Darmstadtium] Roentgenium
57 58 59 60 61 62 63 64 65 66 67 68 69 70
Lanthanide Series La Ce Pr Nd [ Pm | Sm | Eu | Gd | Tb Dy Ho Er | Tm | Yb
138.905 140.116 140.908 144.242 (145) 150.36 151.964 157.25 158.925 162.500 164.930 167.259 168.934 173.055
Lanthanum Cerium [Praseodymium] Neodymium ] Promethium| Samarium Europium | Gadolinium Terbium Dysprosium] Holmium Erbium Thulium Ytterbium
89 90 91 92 93 94 95 96 97 98 99 100 101 102
Actinide Series Ac Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No
(227) 232.038 231.036 238.029 (237) (244) (243) (247) (247) (251) (252) (257) (258) (259)
Actinium Thorium |Protactinium] Uranium Neptunium | Plutonium | Americium Curium Berkelium | Californium | Einsteinium|] Fermium [Mendelevium] Nobelium




STAAR CHEMISTRY
REFERENCE MATERIALS

OTHER FORMULAS

. mass
Density =
ty volume

accepted value — experimental value
accepted value

; actual yield )
Percent yleld = (theoretical yield (100)

CONSTANTS AND CONVERSIONS

Avogadro’'s number = 6.02 x 10%° particles per mole

Percent error = ( )(100)

|

h = Planck’s constant = 6.63 x 10>*J .s

¢ = speed of light = 3.00 x 10° %

g 1o [ mol \?
Kw = ionization constant of water = 1.00 x 10 0
" 4 ; 0 _ 1
alpha particle (o) = oHe beta particle (B) = _1® neutron = on

standard temperature and pressure (STP) = 0°C and 1 atm

0°C = 273 K

L
volume of ideal gas at STP = 22.4 —
mol

1cm® =1mL =1 cc

1 atm = 760 mm Hg = 101.3 kPa

L - atm L - kPa L - mmHg

R = ideal gas constant = 0.0821 =-8:31 = 62.4
mol - K mol - K mol - K

1 calorie (cal) = 4.18 joules (J)

1000 calories (cal) = 1 Calorie (Cal) = 1 kilocalorie (kcal)

RULES FOR SIGNIFICANT FIGURES

Non-zero digits and zeros between non-zero digits are always significant.

Leading zeros are not significant.

Zeros to the right of all non-zero digits are only significant if a decimal point is shown.
For values written in scientific notation, the digits in the coefficient are significant.

In a common logarithm, there are as many digits after the decimal point as there are
significant figures in the original number.

e R e

Stata of Texas
Assessmeants of
Academic Readiness
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POLYATOMIC SOLUBILITY OF COMMON ACTIVITY
IONS IONIC COMPOUNDS IN WATER SERIES
Acetate CHO;,CHCOO™ = Soluble Common exceptions Metal
AIVEONIE NH CH.0;, CHCOO" None Hthium
2324 3 2
Potassium
Carbonate €02 NH; None
ZOW. None Barium
Chlorate Cloy CN- — il
Chlorite Clo; Clo~ None Sodium
Chromate croz- aa; None Magnesium
Cyanide CN™ 05 hone Aluminum
| o
G0, Nene Manganese
Dichromate Cr,02" Br- Compounds of Ag*, Pb®*, and HgZ* — >
5a borsie  FEGE CI- Compounds of Ag*, Pb’*, and Hg?*
rogen carbonate i =
e 3 = Compounds of Ag*, Pb**, and Hg?* Girormium -
Hydroxide OH~ S0~ Compounds of Sr?*, Ba®*, Pb’*, and Hg2* Iron <
|
Hypochlorite cio” Insoluble Common exceptions cobalt M
compounds contain Nicke) 7]
Nitrate P
_ NO; Co%™ Compounds of NH; and the alkali metal cations = Tin %
- _ -
Nitrite NO; PO;- Compounds of NH; and the alkali metal cations Lead m
Perchlorate Clo; CroZ- Compounds of NH; and the alkali metal cations (Hydrogen) =
Permanganate MnO; Cr,0%" Compounds of NH; and the alkali metal cations Copper
Phosphate PO3- OH™ Compounds of NH7, the alkali metal cations, MekeHry
) ca’*, Sr’*, and Ba** Silver
Nl .
Sulfate S0, s2- Compounds of NH}, the alkali metal cations, Platinum
Sulfite Sot- Ca’*, Sr**, and Ba** Gold
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ATOMIC STRUCTURE

Speed of light = (frequency)(wavelength) c=f\
Energy = (Planck’s constant)(frequency) E. i = BT
Energy = (Planck’s constant)(speed of light) £ _ E

(wavelength) photon A

BEHAVIOR OF GASES

sum of the partial pressures)

Total pressure of a gas = ( of the component gases P=P+P +P+

(Pressure)(volume) = (moles)(ideal gas constant)(temperature) PV = nRT
i — : ' PV PV
(Initial pressure)(initial volume) B (final pressure)(final volume) 11 "2°2
(Initial moles)(initial temperature)  (final moles)(final temperature) n1T1 n2T2
(Initial pressure)(initial volume) = (final pressure)(final volume) P1V1 = sz2
(Initial volume) ~ (final volume) _\_/L 3 _\_/2_
(Initial temperature) h (final temperature) T1 a T2
(Initial volume) _  (final volume) l/l_ _ !2_
(Initial moles) (final moles) n1 n2
SOLUTIONS
g I
Molarity = rT\oIes of solgte M= mol
liter of solution
s o __ [ hydrogen ion | hydroxide ion o -
Ionization constant of water = (concentration )( concentraﬁon) K, = [HY][OH]
Volume of |[molarity of| _ [ volume of |( molarity of VM =VM
solution 1 )\ solution 1 ) — \ solution 2 )\ solution 2 11 2 2
pH = -logarithm (hydrogen ion concentration) pH = —log[H"]
THERMOCHEMISTRY
2 _ specific|\( change in .
Heat gained or lost = (mass)( Lo )(temperature) Q= mcpAT

Enthalpy of _ [ enthalpy enthalpy _ ) 0
venetion = atomduts) Lof readanis AH = AHg(products) — AH¢(reactants)



A) You will be making Flashcards to help you to learn some elements and polyatomic ions that will help you
throughout the year. One set will be made for elements and the other for polyatomic idfse 3X5 notecards to

make your flashcards

*** Jse thesao STUDY!!! For your test on the first Friday back.

You will beresponsible for learninghe names and symbols for these elements. Note that the chemical symbols for
an element are composed of one or two letters. The first letter is always dapidand the second letter if present
is always lower case. Symbols must be printed, not written in cursive handwriting. The spelling of the element

names must be correct.

Set 1:ELEMENT NAMES AND SYMBOLS

Directions: Write the element symbol on one side of your card and the element name on the other side. Spelling

counts so be careful!!!

Example Flashcard:

Chromium Cr
(Front) (Back)

Name Symbol Name Symbol Name  Symbol
Hydrogen H Aluminum Al Manganese Mn
Helium He Silicon Si Iron Fe
Lithium Li Phosphorus Cobalt Co
Beryllium Be Sulfur Nickel Ni
Boron B Chlorine Cl Copper Cu
Carbon C Argon Ar Zinc Zn
Nitrogen N Potassium K Gallium Ga
Oxygen @) Calcium Ca Germanium Ge
Fluorine F Scandium Sc Arsenic As
Neon Ne Titanium Ti Selenium Se
Sodium Na Vanadium Vv Bromine Br
Magnesium Mg Chromium Cr Krypton Kr




Set 2:Polyatomic lons and Names

Directions: Write the element symbol on one side of your card and the element name on the other side. Spelling
counts so be careful!!!

You will beresponsible for learninghe names and formulas for these polyatomic ions. A polyatomic ion is a charged
chemical species composed of more than one atdimample: NOQ;—is Nitrite that is composed of a Nitrogen atom and
two Oxygen atoms. It carries a chargelf The spelling of the element names must be correct.

Formula (charge) Formula (charge)

C2H302 (-1) Acetate OH (-1) Hydroxide
NH4(+1) Ammonium ClO (-1) Hypochlorite
BO3 (-3) Borate NO3 (-1) Nitrate

CO3 (-1) Carbonate NO2 (-1) Nitrite

CIO3 (-1) Chlorate ClO4 (-1) Perchlorate
CrO4 (-2) Chromate MnO4(-1) Permanganate
CN (-1) Cyanide PO4 (-3) Phosphate
Cr207 (-2) Dichromate PO3 (-3) Phosphite
HCO3 (-1) Hydrogen Carbonate S04 (-2) Sulfate
HSO4 (-1) Hydrogen Sulfate SO3(-2) Sulfite

On the following pages are practice problems you will see throughout the year. Use the study notes on the
left hand side of most pages and your STAAR reference material to assist you. There is an extra piece of
scratch paper for you to use. All scratch paper must be turned in with your packet.

**** |t is important that you show all your work!!

— ELECTRON
NEUTRON

PROTON

Atomic Structure Worksheet Q

NUCLEUS

1. Name the three particles of the atom and their respective charges:

a. Name: charge:

b. Name: charge:




c. Name: charge:

2 The number of protons in one atom of amnddehe Bumeenaf det
electrons determines of an element.

3. The atomic number tells you the number af in one atom of an element. It
also tells you the number of in a neutralelement. The atomic number
gives the “identity Il6cationoohtheaPerriodiclTabla.e Nd twosekments Willhavathe i t
—__  atomic number.

4. The of an el ement is the average mass

atoms, or isotopes, taking into account the

of each isotope.

5. The of an element is the total numbef protons and neutrons in the of the atom.

6. The mass number is used to calculate the number of

in one atom of an element. In order to

calculate the number afieutrons you must subtract

7. Give the symbol and number of protons in one atom of:

from the

Lithium Bromine
Iron Copper
Mercury Oxygen

8 Give the symbol and number of electrons in a neutral atom of:

Uranium Chlorine
Boron lodine
Antimony Argon

9. Anisotope is the same elemenitiva different mass. It is not unlike a room full of people with different weights.

When writing the symbol for an isotope the element symbol is written with the mass at the top and the atomic



30

Mg

number at the bottom. Exampl®

Give the isotope symbol and number of neutrons in one atom of the following elements. Show your calculations.

Barium-138 Sulfur—32
Carbon-12 - Hydrogen-1
Fluorine—19 - Magnesium-24
Silicon- 28 Mercury—202

10. Name the element which has the following numbers of particles. Be specific. (Include charges and mass numbers
where possible.)

26 electrons, 29 neutrons, 26 protons

53 protons, 74 neutrons

2 electrons (neutral atom)

20 protons

86 electrons, 125 neutrons, 82 protons (charged atom)

0 neutrons

11. If you knowONL Ythe following information can you always determine what the element is? (Yes/No).
number of protons
number of neutrong
number of electrons in a neutral atom

number of electrons___



O Real World Examples

For each topic in the space provided to the right, determine a real world example and how that topic
relates to your every day life.

Topics Covered Real World Examples

Measurement & Metric System
Classification of Matter
States and Changes in Matter
Thermochemistry Energy
Atomic Structure

Nuclear Chemistry Nucleus
Electrons

Periodic Table

Chemical Bonding

Organic Chemistry

Chemical Reactions

Mole

Stoichiometry

Gas Laws

Aqueous Solutions

Acids/Bases/Salts




E) Measurements the metric system and conversions

Directions: Read the information on the left side of the page, and then use it to answer the questions on the right side of

the page

In science, it is very important to make measurements
to describe the observations that you make.
Quantitative observations help us make use of our
observations by raking sense out of the patterns that
we see. It is also very important to have a common
system of measurement for the collaboration of people
from around the world.

The metric system is an internationally agreed
decimal system of measurement that was originally
based on the metre des archives and the kilogramme
des archives introduced by France in 1799. Over the
years, the definitions of the meter and kilogram have
been refined and the metric system has been extended
to incorporate many more units. Although a number of
variants of the metric system emerged in the late
nineteenth and early twentieth centuries, the term is
now often used as a synonym for "SI" or the
"International System of Units“the official system of
measurement in almost every country in the world.

The variation of the metric system we use is the
“MKS” whi c Metes Kilegram andStcond

A m; themeter for length
A kg; thekilogramfor mass
A s; thesecondfor time

along with;

A; theamperefor electric current

K; theKelvinfor temperature

mol; themole for amount of substance
cd; thecandelafor luminous intensity

To o To o

Unfortunately, the United States is one of the few
countries in the world that do not use the metric
system. This means that you must be able to make
conversions from the English system to the S| system.

Common English to metric conversion factors.
1 ft (foot) = 0.305 m

1 mi (mile) = 1.61 km (kilometers)
1 Ib (pound) = 0.45 kg

Degrees Celsius (°C) =€32) x 5/9
Kelvins (K) = °C + 273

1 gallon (gal) = 4.55 L (liter)

1L =1000 mL = 1000 cc (cubic centimeters)

To Po Do Do o To I»

1) What unit would be usetb measure each
of the following:
a) The distance from your home to school:

b) How much you gained after eating
thanksgiving dinner:

c¢) Describing how long it would take you to
get ready in the morning:

d) Describing how hot or coldlis on a warm
summer day:

e) Explaining how many molecules there are
in a gallon of gasoline:

2) Using the conveisn table/facts, convert
the following measurements;
a) 6 foot tall person in meters.

0.3054
W =183 Q0 Qi i
1 17°Q0

6°Q0

b) A 26.2 mile marathon in kilometers.

c) Your weight in pounds in kilograms.

d) A 20 gallon gas tank in liters.

e) A warm summer day (90°F ) in Kelvins.

f) 55 miles per hour in kilometers per hour



F) Significant digits/figures & rounding

Directions: Read the information on the left side of the page, and then use it to answer the questions on the rigt

the page. When Y < 5, don’'t change X
When Y =5, If X is odd,

Significant digits/figures are the digits in any increase X by 1

measuement that are known with certainty, plus one lf X is even don’t change

digit that is uncertain. These digits are based on the

o o 1) How many significant digits are in each of the
precision of the measuring instrument used.

following measurements? In second column, make
some up of your own.

Rule 1:In numbers that do not contain zeros, all the . .
- . Measurement | Sig. fig. | Measurement| Sig. fig.
digits are significant. -
A 3.1428 [5] 26.2 mi
A 3.14[3] 105 °F
Rule 2:All zeros between significant digits are 1.00 kg
significant. 5.65 x 10 nm
A 7.053[4] 6.02 X
A 7053 [4] 10%atoms
A 302[3]

Rule 3 Zeros to the left of the first nonzero digit serve
only to fix the position of the decimal point and are not 2JRound the number m (3.141'

significant. a) 1 sig. fig. =
A 0.0056 [2] b) 2 sig. fig. =
A 0.0789 [3] c) 3 sig. fig. =
A 0.0000001 [1] d) 4 sig. fig. =
Rule 4 In a number with digits to the right of a decimal
point, zeros to the right of the last nonzero digit are SIGNIFICANT DIGITS IN OPERATIONS
significant. 3) Add or subtract as indicated and state the answer
A 43[2] with the cprrect number of significant di.gits.,..(Your
A 43.0[3] answer will have the same number of significant

digits to the right of the decimal as the number with

A 43.00 [4] the least amount of digits tthe right of the decimal.)
A 0.00200 [3] a)85.26 cm + 4.6 cm
A 0.40050 [5] b)1.07 m + 0.607 m
Rule 5 In a number that has no decimal point, and that c)186.4 ¢-57.83 g
ends in zeros (such as 3600), the zeros at the end may d)60.08512.2 s
or may not be significant (it is ambiguous). To avoid
ambiguity express the number in scientific notation 4) Multiply or divide as indicated and state the answer
showing in the coefficient the number of significant with the correct number of significant digits. (Your
digits. answer will have the same number of significant
A 3.6 x 16 contains two significandigits digits as the number with the least amount of digits.)
a) (5.5 m) (4.22 m) = (calc. says 23.210) = 23
http://misterguch.brinkster.net/sigfigs.html b) (0.0167 km) (8.525 km)
c)2.6 kg +9.42 !
GENERAL RULES FOR ROUNDING: d)0.632m+3.8s
X¥-mmomm> X e) (8.95) (9.162)/(4.25) (6.3)

When Y > 5, increase X by 1



http://misterguch.brinkster.net/sigfigs.html
http://misterguch.brinkster.net/sigfigs.html

G) Scientific/exponential notation

Scientific notation is a way of writing numbers that are too big or too small to be conveniently
written in decimal form. Scientific notation has a number of useful properties and is commonly used in
calculators and by scientists, mathematicians and ergyis
In scientific notation all numbers are written in the form of a X (Btimes ten raised to the power
of b), where the exponent “b” is an integer, and the
notation has only one number to thefteof the decimal and retains the proper number of significant
figures.

Standard decimal notatior Normalized scientific
notation
2.0 2.0x 10
0.2 2 x10
300 3x16
6,720,000,000 6.72 x 10
0.000 000 007 51 751 x 10

Prefixes

Along with the basic units of measurement in the metric system we use prefixes to express very large or
very small numbers in science. Some commonly used prefixes in the sciences are listed below.
(http://www.unc.edu/~rowlett/units/prefixes.html)

exa (&) 10181 quintillion
tera- (T-) 10121 trillion

giga- (G) 1@ 1 billion
mega (M-) 1¢ 1 million
kilo- (k-) 1¢ 1 thousand
deci (d-) 10 1 tenth

centi (¢-) 102 1 hundredth
milli- (m-) 1021 thousandth
micro- ( ) 10® 1 millionth
nano- (n-) 10° 1 billionth

To To o To To Do Do Do o I

1) Change the following into or out of scientific notation.
a) 50000

b) 0.000197

c)5x 10

d)4 x 16


http://www.unc.edu/~rowlett/units/prefixes.html
http://www.unc.edu/~rowlett/units/prefixes.html
http://www.unc.edu/~rowlett/units/prefixes.html

2)

3)

Using the metric prefixes, name the following numbers;
a)6.02 x 163

b) 1000

c) 0.036

d)2.36 x 16

Using the metric prefixes, change the following numbers appropriately
a)450mL into L

b)2.8 L into mL

C) 26 cm into mm

d) 2.3 x 107 nm into mm



