Accelerated Chemistry Semester 1 Review Sheet Kg \f

The semester test will be given in two parts. The first part is a performance assessment and will be given the
day before the semester test. This will include multiple parts and the questions will focus on interpretation of
data, calculations, and short answer explanations for important chemical concepts. The second part given on
the semester test day will include approximately 90 multiple choice questions. This part will be given online.
No work will need to be shown.

I Important Science skills to be incorporated into all standards:
a. Create and interpret graphs

Volum e ws. M ass of Og
100

20

IBIRIRINES I INISARR TR IRRRRAT]
A

Y T Y ¥ L

4 5 © ¥ @ =]
b e Ol

@ LA

i
i
[

i. What is the expected mass of a silver object if the volume is 3.0 mi? "3%; Se
ii. Use the information from the graph above to calculate the density of silver.

§
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b. Identify and use Si, base, modified, and derived units
i. What is the base unit of length '

e % i
ii. Why does volume not have a base unit. (Aecjvecl  Can” = |

iii. Convert from 1.25 X 10™ mm to km? Show all work below

iv. Give the value of each of the following prefixies .
L oMilli_ (072 centi_ /O7=  wilo_[O7
. use scientific notation to express large and evaluate large and small measurements
i. Write 1.25 x 10° in regular notation /2.5 <

ii. Write 2.68 x 107 in regular notation : ©0¢
iii. Write .00000659 in scientific notation __ &5 %/ ¢
d. Use significant digits to express precision in measurements
i. Identify the number of significant digits in each of the following measurements
1. 20040m_ 9 0005608 2 10300g 3
2.050 x 10°mm v 2010

2. Perform the following operations:

6.254m +1.3m _ 11.79g-6g kg

18.0 cm x 3.658 cm -271.6g/.00358 m® &




e. Use dimensional analysis for unit conversions
i. Convert 30 days to seconds. Show all work below in dimensional analysis form

UNIT I: Atomic structure and Nuclear

For this section review the following article
(https://jj104.k12.5d.us/AP%20CHEM%20DOCUMENTS/starformationarticle.pdf ) and the video
(https://www.youtube.com/watch?v=uKqviEEOwFg)

a. Describe how helium and a small amount of other light nuclei were formed from high energy
collisions starting from protons and neutrons in the early universe before stars existed
i. The high pressure inside the star can literally squeeze together two protons and

sometimes, a proton will capture an electron to become a /@4

b. Develop a model to describe how more massive elements up to iron are produced in the cores
of stars by a chain of processes of nuclear fusion which also releases energy
i. When two protons and two neutrons band together, they form the nucleus of

H

4., which is the second element in the periodic table. Then, when two nuclei of

helium fuse with each other, they form the nucleus ofanothgge!ement, :
turn, the fusion of this element with helium produces a C nucleus; the fusion
of carbon and helium nuclei leads to an oxygen nucleus, and so on. This way, through

e
successive fusion reactions, the nuclei of most elements lighter than __ can be
formed.

c. Describe how supernovaeexplosions of massive stars are the mechanism by which elements

more massive than iron are produced
i. The iron nucleus is the most stable nucleus in nature, and it resists fusing into any
heavier nuclei. When the central core of a very massive star becomes pure iron nuclei,
the core can no longer support the crushing force of gravity resulting from all of the
matter above the core, and the core collapses under its own weight. 1t is during the
few seconds of the coi%apse that the very special conditions of pressure and

temperature exist in the © that allow for the formation of elements

heavier than Fe |

d. Determine the correlation between a star's mass and stage of development and the type of

elements it can create during its lifetime
helium is the only one that takes place Only in very FZ
v e than eight solar masses), the chain reaction continues to produce
elements up to iron.

i. Instars

massive than the sun, the reaction converting hydrogen into
' stars {that are more

An example of this would be

ii. Avyoungstaris compegeé primarily of ?‘5 €

12
fea

our sun. It combines Ty < g~ to form helium and release 3 large amount of

energy. Thisis an example of a nuclear reaction

e. Analyze electromagnetic emission and absorption >;}e£zfa to determine a star’s compositi

motion and distance to Earth
i. Todetermine which chemical elements are formed inside stars, scientists use a
technigue known as visible




ii. Forexample, the hydrogen’s emission spectrum consists of four lines: purple, blue
green, and red, located at positions that correspond to their wavelengths. The
emission spectrum of helium consists of six lines that are purple, cyan, green, yellow
orange, and red. In other words, atoms and molecules produce their own
YAt ey fever " when the light they emit is spread in a spectroscope.

f.  Describe the basic structure of an atom

i. Complete the following table:

Relative mass Relative charge focation
Protons ‘ 4y "
Nuetrons e ey
Electrons ey e [ Ly
ii. Describe the nucleus of an atom
P 'f z:f’;vg  nd) ?‘\za FeA i bvve fore
jif. Descrtbe the dual nature ofan e!ectron
i %’;ff?;& Cews aod w8 ;f{;é_ & ryir bl B e ey e
g. Determine the difference between atomic number and mass number
i. Magnesium with 13 neutrons has a mass number of & 7 and an atomic
number of / [ A . Magnesium with 12 neutrons has a mass number of

A= andan atomic number of é g

h. Describe the development of the current atomic model A
i. Dalton was the first with experimental evidence to prove the existence of /7 C i/~

ii. JJ Thompson discovered the €kx frevy  usinga agrf?gxff;ff Fitly fodt

¢

iii. Rutherford discovered the /i i< & through the ¢ ge oed Fei 7 experiment
i. Identify an element by the number of protons )
i. Anelement with 10 p*, 10 e, and 11 n°is /L/22,7
ii. Complete the following table

Protons Neutrons Electrons Mass #
Aluminum - 27 {3 Iz 2 7
Bttt Viomm SO 9 21 19 i O
Phocpfscess- 5§ 15 [ /5, .. 31
ii.  Write the nuclear symbol for Uranium with 144 neutrons 2./

j. Determine the number of protons and neutrons in the nucleus before and after decay
i. ldentify the feiiow'ng particles

1. Alpha He - Relative mass f"f -Charge 1=
2. Beta Hmjf__f.;;__ﬂmw Relative mass & - Charge e

3. Gamma __ o/ - Relative mass £ - Charge
k. Identify the emitted particles from alpha, beta, and gamma decay
i. Write the mquat on for the aipha decay of Uranium-242
2IZ ) s '»; F 9 He

1. Uranium begins with protons and the resulting particle after the

alpha decay has
ii. Write the

v protons

a é@aagx of Ni a%e

uation for th

__hnsutrons



iii. The two equations above are examples of nuclear /%4 iwey . Nuclear

L% ¢0r s the combination of two or more particles. Both processes can release
a tremendous amount of _ &5 va:
iv. Just recently the 7" period of the periodic table was completed. Scientists used a
process of nuclear [~ /¢ r; to create these elements.
I.  Distinguish the difference between alpha beta and gamma decay
i. When Copper — 65 undergoes /A4 i/ia decay it produces Cobalt — 61
ii. When Copper — 65 undergoes 53 & o decay it produces Zinc - 65
m. Relate radioactive decay to element formation and transformation

i. When an unstable nuclei forms elements will Bves 2 ¢ 4 to form more stable

nuclei. This stable nuclei may be a new _(|¢vves J or a different oo Ao
of the same element. Th's particle has the same number of ﬁi&fé ‘
different number of ¢ U 4087

anda

n. Compare average atomic mass to mass number
i Argon with 21 neutrons has a mass number of f} g and an atomic mass of
2.9 . Argon with 22 neutrons has a mass numberof /O an
atomic mass of @%% ‘“Tans . These two particles are 7<< 04 of each other.

ii. Calculate the average atomic mass for Nitrogen if it has two naturally occurring
isotopes. Nitrogen — 14 which has a mass of 13.998 amu and a percent of 98.71 percent
and N]trggen {5 which has a mass of 14.998 amu and a percent of 1.29 percent.

. {ggv S g @ 5 % ?f?
;Lgfg"?f?g% e{;;@g}
(9.0 pme )

jii. Boron has two natumtsctopes B-10 and B-11 which is more abundant
and why? %wé;éw f,g Fhe dive fmarts o O 2 F e g Cloces fo 55
1. Unit Il: The Periodic Table
a. Describe the development of the periodic table and how it is arranged according to atomic
structure

i. The modern periodic table was arranged by /¥&# i fee v The current version which

closely resembled his version is arranged by increasing &/ ¢ & . Often

times elements properties repeat every 5”?‘5 elements.

% Y T
e e I TVRigary ¢

ii. Elements in the same period have _tyyae # ©F &/ eve 15

iv.  Sodium has properties that are more similar t{@%’;@g}iﬁﬁr Magnesium {Circle one)

v. Elementsinthe fj? block of the periodic table contain some of the first
discovered elements, ?hese metals are generally unreactiv

vi. Elements In group // ¢ ¢ were among the last discovered because they are
colorless and are rarely found in compounds

vii. Rare earth metals {Ocated in the

ii. Elements in the same groups have “xire #

block contain both naturally occurring

slements and ot

elements. Many of these elementsare 44
viil. The S block CG?’?’E&?SES only metals. The | block contains
metals nonmetals and metailoids

g

b. Predict properties of elements based on their location on the periodic table. {reactivity,
electronegativity, atomic size, jonic radius, lonization energy)



i. Metals become reactive down a group and Nonmetals become

%* &4 reactive down a group. Reactivity of both Aeg e L 5g

as you get
closer to the center of the periodic table n
gf”‘“”m: 7 éf” ai
1. Pickthe n?ore reactive particle: 1,K jor Ca 2. K or% &&ors
4. 0of] (F 5. NaorNe 6. CaorFe
2. Based on the electron configuration pick the more reactive particle
M ‘or [Ne] 35;3@%%
b. [Ne]3s’ 3p* [Ne] 35’ 3p

ii. Electronegativity isthe  Luan for electrons in a chemical bond.

Electronegativity |YCrtabe s acrossa period and _¢iécreeve & downa
group.
1. Pick the element wi ith a higher electronegativity: 1. @ orCl 2. ﬁ()}or K
3. @r!\r 4, Sor{;L 5. Naor&g

iii. Atomicsize _Tpcoence down a group due to o fg
and _Olecresse s across a period due to 1 1¢ pepses
1. Pick the element with a larger radius: 1. LiorfNg 2: ;ég orC 3. Br o{fl Ge
or Br

el
iv. lonic radius for metals __Zrseevzes  down a group and Hecee across a

period. lonic radius for nonmetals _Zpeoressec  down a group and zfifi"’“'f ey o5

across a period. ‘
1. Pick the Iargempartlcle 1. fﬁéor Na' 2. Oor0")
5. Ca™ or% 7 6. AP of PP

7

v. lonization energy is the bebeieete - Gy FOPerB e an € RCH it
N rensé s across a period and _fec e g6 § down a group.
1. Pick the parttcle with the higher ionization energy: 1. fNa rk 2. {élfor F

3. Clor@d @orSa

2. Remember that there is an exception to lomzatfon energtes as you go across

the periodic table. This happens after groups P and 5
a. Knowmg the exception which has a higher ionization energy: 1. @or
P2 {j:;r S

Using valence electrons students will be able to describe the behavior of atoms
i. Magnesiumwill /oge electrons to become a ﬁ

ii. Aluminumwill jose & electrons to become a _; § ion

iii. Chlorine will | electron to becomea _ — | io
iv. Nitrogen will ifs ai'n & electrons to become a - ,25 ion
Determine the number and charges of stable ions within groups on the periodic table
i. Group2formsionswitha 4 A charge
ii. Group 17 forms ions with a - charge

iii. Noble gasses do not form ions because _“ojwt b /o ¢ e b [ or ot ane foll
iv. Transition metals have multiple oxidation states. So to determine the charge a

[

i must be given. This tells us the number of electrons

For example Copper (i} has ~_and Copper (1)

e H

Correlate the tromconfiguration with the number of valence elects
the periodic

tal
i. Write the electron configuration for Ca

. Write the orbital notation for Phosphorus




{iil. Write the noble gas configuration for Cu 5;/;‘“? - L
iv. Write the noble gas configuration for Sn {L ¢
v. Write the electron configuration of Ca®* /3% {s*
vi. Write the electron configuration of $* é GELlst
vii. Writhe the electron configuration of Fe®* J5& 4"

viii. [Ne}3s’3p’isinthe 5 oo |5 group and the

ix. [Kr]5s’4d”5plisinthe _Z ;¢ (3 groupandthe & 75
x. Noble gases have full = and (' sublevels giving them

their outer shells

oo,

xi. Berylliumisinthe el region,
] . 5‘;};) T g2
group and has a noble gas configuration of SiL5
. Unit lll: Bonding
a. Describe the chemical and physical properties of covalent and ionic compounds. (volatility,
melting point, boiling point, surface tension} due to interactions at the molecular and

macroscopic level (intermolecular forces, shapes, expanded octets, polarity)

i. lonic compounds consist of A ions. To identify an ionic compound the y
consist of a_ b= | anda _/ve

[=Hice  isthe model of an ionic compound. As a result they have
melting points, are hard and _H Hle | i in

water They conduct eiectrzcsty jA 5CWHes butnotasa

iii.

>+ have to be broken to
melt these molecules. They conduct electricity, the stronger the
intermolecular force the [e 54 volatile the compound, and the

A the surface tension.

[ O A meiting points because T ks srokc e

o

iv. Arrange the foliowmg in order of h:ghest to lowest melting point = MgCl;, Cyiamong, CHs,
H,0, Fe {wvv ;q L, g,, CHer

b. Experimentally determine what type of bond is present in a compound
i. A compound is hard, brittle and conducts electricity when dissolved in water. This

N

most likely contains /e v i bonds

ii. After doing an experiment a student concluded a compound contained covalent bonds
because when their group dissolved the comp@und in water it conducted an eiecir cal
current. Why is this student incorrect (ovelend ¢ @ G

b s d bt Fum

s shiny, is malleable and conducts electricity as a solid. It must contain

ii. Accmgsund
bonds

i
,ﬁf

iv. Acompound has extremely high mei ting p{} ints, it dces not dissclve in water, it is very
hard. It must be a Covofant

@
o

€. Determine the changes compounds undergo during a chemical change and a physical change
i. The five indi raigfc of a chemical change are




3. Leaf changing colorsin the fall _Chemiclz

4. An antacid tablet giving off heat and gas when placed in water
5. Smashing a rock into smaller pieces pheg ot |

d. Determine the type of bond formed due to valance electrons and electronegativity {ionic vs.

covalent)
i. Element X has an electronegativity of 1.0 and element Y has a value of 2.2. If they are
in the same group which is more likely to be further left on the periodic table?

X . What type of bond would form based on their electronegativity
difference. 0 ler coleadinr i ) Howe of 1T

ii. Two elements have an electronegativity difference of 0.0itis a

Ve (oviles) bond. The electrons are shared egoou /)y Two

elements have an electronegativity dxfference of 1.3. Itisa__pt/a~ bond.

The electrons are shared ¢ 7, & {1

lii. Fluorine has an electronegativity of 4.0 and magnesium has an electronegativity of 1.3.
Give two reasons why this is an ionic bond

I3

Vie fa f & A d Ea I cpmpireadt s Fhuwsr
iv. Inacovalent bond electrons are < Ao o’ in a ionic bond electrons are
Froasieret -metals /05¢ electrons, nonmetals £ /- ~< gain electrons

and in a metallic bond the behavior of an electron is described as
Geo O £~ '“f&f'éi}* Fung

e. Describe the differences in structure in different types of compounds. {Lewis structure vs.
crystal lattice)
i. Draw the Lewis structure of H,0, BH; CO,, NH; SO; and CCl, — Describe its shape,
draw a 3-D image, identify its angle, its hybridization, and its bond and molecular
polarity

2.0




oy 3

ii. Draw the lewis structure of MgClz’ég“f - Why would a crystal lattice

be a better made¥ for this compound?

. e

Joii'e Lomprnds LOTm webwei & 6F 4 el s

f. Name and write formulas for chemical compounds, including those with polyatomic ions and
muitivalent metals
i.  Write the names of the following compounds
1. CaS (o frivm$
CoClz

NH,Cl / %?ﬁfsﬁ
K,CO;3 ¢
7. NaOH AlL(SO,):
ii. Write the formulas of the following compounds. )
1. Lithium Bromide /., A+ Calcium Phosphide Ca, P
2 ‘WO Beryllium lodide 7« 7,
3 , , Trichlorine heptasulfrde 4.5
4, Ammonium Hydrox:de f iy © Silver Phosphate _ ... /7
5. Iron () Nitrite ] Chromium (I1) Acetate

6. Hydrochloric acid

2

3.
4. ZnsN, 5 1 ¢
5

6

Aluminum Nitrate

Dinitrogen pentoxide

Copper (Il) Fluoride (s 51;

iii. lIdentify the cation and anion is the fcliowmg compounds
1 cal, (.Y

2. Fes(POy); £  fp3”

V. UNIT IV: Reactions
a. Differentiate between the different types of chemical reactions
i. A+B > ABisa _ Swptied g reaction

i. XY>X +Yisa 3%5
fii. X +2ZY=2>XY+Zisa \
This will only occur If % /% higines Fha
iv. XY +WZD>XZ+WYisa_cle ke '
formed then. Vg ¢ ’

\m\:

L0 5N reaction

feghime =4 reaction. Xisa 47 ehe |

e,

on the activity series

e f Teaction. If two agueous solutions are
if XZ is a solid write the net son

g:f 4 2 w} g g%y,%

equation. (All chargesare +1or-1') i

-~

v. The burning of Methane is classified asa (e Jouse, F5ey reaction

b. Use solubility rules to determine ionization of salts in solution to write net ionic equations
i. Write the balanced chemical equation for the following. Be sure to include states of
matter.
i. Solutionsof S(}{iium Sul ffié and 3 ver Nitrate are mixed.

2. Solutions of Ammonium Q?}% de 3;‘;{,{ Leaé {hn t{a{e are mi xed




3. Copperisp aced in a solution on inc Nitrate
i L7 3‘“ Zf 3 i

4. Zincisplacedina sclution of Copper {1 ) Acetate )
Zne + ColC, 0,0, = Zalto 0, 7 Cou.
5. Chlorine is bubbl led through a solution of Sc%ium !od ide )

o

Zgi ; AL Jg Ly P zg vali,, .. + I
¢.  Use the placement of elements on thé%eriadic table to predict the type of reaction that

oceurs
i. Why would Nickel not replace Magnesium in a solution of Magnesium Chloride?
A Eeld i beloo, M. O Ahe Gclividy geries

ii. Write the balanced chemical equation for when Calcium is burned in the presence of

Oxygen 2Ch ., + 05 e 2 Cype
iii.  Write the balanced chemtcai equatton for the synthes;s of Aluminum Chloride from its
elements. ;;i A ey = z.if 5§!

5

iv. Write the net ionic equation for the formation of water
[ gy » O My, = 1 C

£

v. Write the reaction of water from sts ekements
d. Describe the law of conservation of mass and how it re!ates to chem:cai equations
i. Inachemical reaction the total mass of the Pl el must equal the total
mass of the /roclvedss
ii. Inanexperiment a student heated 5.00 grams of a compound and recorded the mass
of the product to be 3.88 grams. Describe what happened in this reaction and how it
appears that mass was lost? [lec opmpe o' Fien  Teactver in
Lhebs /s ;‘z L byasy e ff“égi;a«g 0 H0 Ahe ah el

~g L

iii. Ina different experiment a student burned .750 grams of Magnesium and recorded
the mass of the product to be .883 grams. Describe what happened in this reaction
and how it appears that mass was gained. Sy ¢/ a0 s pensfoon T/

Cembingdd w1 93¢ of gras in rre cir Fo Foip peedduc #

et

Vi, Chemical Quantities
a. Calculate the molar mass of elements and compounds
i. What is the molar mass of Sulfur %2 .| g /rel whatis the atomic mass of
sulfur_3Z2- ) amu
1. fferen‘c ate between the two

TH % 7 L 5 s £ 5 Wil SYNGY ; Fet WA of F g Fgon
ii. Whatis T?‘ié molar mass of Silver Sulfate 37/, %] 5 /4w What is the molar mass
of Nitrogen triiodide 7%, | 4 /v’ 5, 50,

b. Identify and describe the quantities of chemical reactants and products of a chemical reaction
in terms of atoms, moles, mass and liters
i. Calculate the mass in grams produced when 2.20 grams of Aluminum is combined with
excess fluorine to produce Aluminum fluoride.




it.  Whatvolume of CO, would be produced when 1.50 moles of sodium carbonate reacts
with excess HCl according to the faligwmg reaction. The density of CO, is 1.55 g/L.
Na,CO5 + 2HCI > 2NaCl + H,0 +?§

by *?a«f P from

iii.  Whatis the number of molecules of lead (1) chloride that precipitates from 2.75
grams of lead (H) Nttrate solution and Sodium Chloride so soiut

L s

iv. What is the mole reEatuonsh ip between C2H6 and H,0 in., mbustion equation
g Y, #1045 O., 8, O P 2 e
c. Describe how the mass of a substance can be used to determine the number of atoms,
molecules or ions using mole relationships and avogadro’s number.
i. Perform the following calculations
1. Whatis the number of atoms in 2.67 grams of Copper

]

W,y

359

2. Whatis the number of moleculesin 2.22 moles’of Sodnum Oxaiate

Calculate the number of atoms of Ongen in 1.90 gram s of Aluminum Oxide

-
MNWWMNW

?

5. For the reaction: 2K§§O = 2KCl+ 3(}

s B

chiorate must be deaempaseé to yield 30.0 grams of exygen
: o g frit ;W é/m Qj:; ’gw% - :/%

L. E 2

»;@;}

d. Determine the empirical and molecular formulas
i. Determine the ge{cent com;:;os:t on of Mgfﬁés

6 ¥ ;« 7 (-
ii. Find the empirical ,Grmuia f{;r a comp{}md tftat csntams %6 84 9% Nitrogen and
63.16% Oxygen.




e.

iii. Find the molecular formula for a compound that contains 40.68 % C 5.08% H and

C. 04,

54 24% Oxygen fts molar mass is 118.1 g.

Determine the limiting reactant and percent yield for a reaction
i Inthe production of Lead (I) chioride 24.6 grams were produced. It was calculated

that the theoretical yield of the reaction was 28.9 grams. Calculate the percent yield.

e 78 ;,y{gi}gfé;ﬁ &

> T JeoOg

ii. For the reaction Naglaq + Agr\g)gaq Cl;. 1f 10.0 grams of both Sodium
Chloride and Silver Nitrate react, i identify the i mrtmg and excess reactants. How many
grams of Silver Chloride are theoretically produced? If 8.06 grams of precipitate were
collected in the lab after filtration and proper dying time what is the percent yield and

| 414 -

é LA IS 5

; L .}g

9544

percent error.

= ggé% 5 5 g%%iégf f?: ;’f% fih c f i 7 é;g%%

Student will be able to connect real world reactions and actual output with expenmental

calculations.
L. 120 gacetic acid HC;H30, (60 g/mol,) was reacted with
230 g ethanol C;HsOH(46 g/mol), yielding 132 g ethyl acetate (88 g/mol,). The
percent yield was 75%. Without doing stoichiometry calculate the theoretical

yield.

T et Toay P14 |







