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ACCELERATED CHEMISTRY FIRST SEMESTER TEST STUDY GUIDE

This is a list of ideas and concepts you should be able to do on the semester test.
(Formula Sheet) -glven to you on the semester test includes solubility rules and actlvity series.

Other information and tips

® There are 100 multiple-choice questions an the district semester test. i
8ring two 42 lead pPencils, a good eraser, AND a2 calculator, Na m el /
Bring something to study or read after you finish the test

Try to get a gocd night’s sleep
Eat a good breaktast. This will help put you in a goed mocd and help your brain function

Drink water (H20). Avoid caffeine (CaH1N,O,) and sugar (Cy,H,,0,,)

Unit 1 - Chapter 2 - Data Anadysig (15 guestiong)
Be able to:
* determine the correct # of significant digits in a measurement (4)
* interpret and write numbers in scientific notation (2)
® readand use graphs (2)
® Use dimensicnal analysis to solve problems (3)
® determine the appropriate units to use in Mmeasurements (4)

1. How many significant figures are in each of these measurements?

a)143 g b) 0.074 cm - ¢) 57.048 m

3
d) 10 800 cal 8)5.0x 10 Ibs

2. Complete the following calculations with the correct number of Sig Figs:

* Rule for add and subtract: * Rule for multiply and divide:
a. 420.4 +19.57 = 8. 434x10%x28x107 =
b. 184.5/15.987 = - L. 1f9.2gare removed from a 12,75 g
sample, how many grams remain?
c. 97.5101 -14.001 = g. Thelength of a Square is 105.07 ¢m and
the height is 55.64cm, what is the
d. 9.500x 15 = area?

3. Round the following numbers to 3 significant figures:

a. 1.2489772x10% = _ C. 12.24456 =

b. 98451151 = d. 0.0021445 =

4. Round the following numbers to 3 sig figs and write in scientific notation:

a. 0.005784 =

b. 6548780000 =
—_—
C. 0.004498 =
-_—




5. Reviaw the prefixes used to adjust metric base units. Rank these from smallest to largest. (1 =sm, 6=Ig)

kilogram micregram gram milligram centigram megagram
6. 1kg=________g im= cm
iL= mL : imL= cm

7. Give the Sl base unit for each quantity:

mass liquid volume
length density
temperature

8. Complete the following conversions.
a. How many centimeters are in 2.195 meters?
b. How many liters are in 975.0 mL.?
c. How many grams are in 45.15 kilograms?

9. Use dimensional analysis to solve the following problem. If each of your semester tests take 1.5 hrs, how many
seconds will you be working on semaster tests. (Assume that you have 6 semester tests).

* Usa the grap'h to answer questions 10-12

- ,w-w~,.,.~-~ Solubility Graph
: £ 10. How many grams of
100 : : CuSO, will dissolve at 1 10.0
: deg. C?
90
80 11. Which chemical has the
§ az highest solubility (grams
3 70 H [—o—KNO3 | dissolved) at 30 deg C?
'é' 60 . T —ﬂ—ﬁii&l
3w EE e , x=NaCl | 42, which chemical will have
3 : : Veans ——CuS04| 10 g dissolved at 20 deg C7
| 3
40 F > + ; x 2 % X === 11 x
10 1
A
20 - . = e am )
o EREEH asaaaa:
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Inebuded In Unit 6 - CAaptar 3 - Propartlag and Clangag (11 quegtlong)

Be able to:
= distinguish between physical and chemical changes and properties (3)
® determine the indicators of 3 chemical or physical change (1)
® classify a substancs as an element, mixture, or compound (4)
13. Circla the examples of matter in the following list:

concrete, acetone vapor, heat, air, sound, light, steam.
* Rememter, matter is anything with M358 and voligna. It has to be made of alcmg!

14. Deline theses terms:

a) mixture €) compoun
b) pure substance d) element

&) Which of the above could be easily separated (by physical means)? For example filtration, using
a magnet, evaporation. ..

f) Which could be Separated, but only by chemical means (like a chemical reaction)?

15. Look at the examples below. 1. Circle the elements

2. Underline the compounds

3. Put boxes around the mixtures

4. Draw arrows to the pure substances

5. Put stars next to the homogeneous mixtures,
water Ne Salt
aluminum Milk Salt water
HCI (hydrochloric acid) River Water Alloy (steel)
solution Glass Vinegar and 0ir
sand and water Coke with Ice 30% hydrogen peroxide
sugar (sucrose-C,;H,,0;,) Nitrogen zinc with water
co, Cough syrup

. is a synonym for "*homogenaus mixture”.




16. Define physical property.

17. Define chemical property.

18. Define chemical change.

a) What are the 4 indicators of a Chemical Change?

1. .
3. 4.

* Why is color a physical property, but color change is an indicator of a chemical change?

19. Define physical change.

a) (like condensation, avaporation, freezing, boiling) are physical changes.

20. In the following examples:

1. label the physical properties with “PP*

2. label the chemical properties with “CP*

3. label the physical changes with “PC”

4. label the chemical changes with "CC”
Apple turns brown (rots) ___Awhite precipitate forms
The nail Is 15 cm long _____Water bolls at 100 degrees Celsius
rubbing alcohol avaporates ____Copper Is ductile
propane Is flammable ___ Statue of Liberty turns green
methane Is burned ____maetal Is pounded flat

The density of gold is 19.3 g/mL
hydrochloric acid Is corrosive

_____Sanding wood

_____The liquid is yellow

____AlkaSeltzer added to water (lots of bubbling)
_____NaCl does not react with water
____Chocolate meits In your pocket

____water vaporizes
____lron rusts
____clayisrolled into a ball
____iron s hard

21. List the physical and chemical properties of iron.

Physical - Chemical -

Unit 2 - Chaptar 9 R 8 - Strscturs of tAs atom/Edactron Conflguration (20 guegtions)

Be able to:
ditferentiate between and determine the number of protons, neutrons, and electrons in an atom (5)

discuss the history of the atomic theory (1)

define and determine the atomic #, mass #, and the average atomic mass of different isotopes {4)

write, interpret, and relate electron configuration orbital notation and electron dot structure based on the
location on the periodic table (4)

« relate chemical stability and the actet rule (1)

» Describe the wave mechanical view of the hydrogen atom (3)

. Describe the position and velocity of an electron in an atom (2)

52, Describe Autherford’s experiment. What did he discover about the atom?



>

23. Who discovered the electron? What was he using when he discovered it?

24. Draw a picturs of what the scientists believe the atom looks like. Try to draw it somewhat in propartion
and indicate where the three subatomic particles would be located.

25. The smallest particle of any element is called a(n)

26. Select “P” proton, “N” neutron, and/aor “E” electron. There may be more than one answer.
—___determines slement’s Identity

1+ charge
____1-charge —contributes to most of an element’s mass
____nocharge —__determines element’s reactivity
____located in nucleus —_changes to gain stability (form an lon)

varies In diffarent Isotopes of an slement

located In “empty space” around nucleus
same In different Isotopes of the same element

relstively "big"” particie(s) (~1 amu)

—Vvery small particle(s) (1/1840 amu) ——must be the same In an selement and it’s lon
27.
Protons Electrons Neutrons Mass # Atomic #
Chromium-53
Argon-42
Potassium-42
Potassium-41

28. Write both forms (the symbal and name forms) of the following isotopes:

a. An atom of oxygen with 8 neutrons.

b. An atom of oxygen with 9 neutrons.
29. Define:
a. atomic number C. atomic mass

b. mass number d. isotope

30. An element has 26 p+, 26 e-, and 29 n°. What is the mass #? What is the element? —

31. Give the COMPLETE electron configurations and orbital notations for these elements.

a. Na

b. C

c. Cu (exception!!l)
* configuration only

" remember-electrons fill from lowest to highest (includes energy level and shape!
" Use your pericdic table and tha s, P. d, and f-blocks to determine the order and labeling.




32. Write the SHORTHAND or Moble Gas configuration for the following elements:
a. Si
b. Ca

13. Draw an electron dot diagram to represent the valance glectrons for the following elements:
a Cl b. Ne c. Sr

34. Looking at the periodic table, how would the electron configurations for the following elements end?

a S c. Mg

b. Cl d. Xe

35. Boron has two naturally occurring isotopes, boron-10 and boron-11. The relative abundance of boron-10 is
19.9%; lhe relative abundance of boron-11 is 80.1%. The atomic mass of boron-10 is 10.01 amu and the atomic mas

of baron-11 is 11.01 amu. What is the average atomic mass of boron?

36. What is a line spectra and how is one generated?

37. What is the difference between electrons being in ground state and excited state?

Unit 3 - Chaptar 6 & 7 The Parlodic Tabée and ths Parlodie Law/TAs B8aments (17 questions)
Be able to:
» describe the properties of major groups on the periodic table (4)
« identify properties of metals, non-metals, and metalloids (1)
« identify and use the trends on the periodic table (electronegativity, ionization energy, atomic radius,
shielding effect, nuclear charge, oxidation number) (3)
» relate electron configuration and ion formation and oxidation number based on the location on the perioc:

table (2)

38. Name the period 2 halogen

39. Name the group 13, period 5 element

40. Name the 2 period, alkaline-earth metal

41 Is Cl a representative element, transition metal, or innertransition metai?

42. s U arepresentative element, transition metal, or innertransition metal?




43. Answer “MT" metal, “MD" metalloid, or “NM" nonmetal.

45,

46.

47.

48.

shiny, hard, dense

g. form posilive ions

a
b. forms negative ions

C. like metals and nonmetals
d. borderthe stairstep

8. tothe left of the stairstep
I.  totheright of the stairstep

h. brittle, usually solids and gases
i semiconductors
J-  peor cenductors

k. good conductors
l.  malleable and ductile

Metal, metallold, or nonmetal? Family?
a) Fe
b) Si
c) Na
d) He
e) H -
n w
g) Np
h) Mg
Matching
alkali metal a. 1s%2s%2p8
alkaline-earth metal b. 1s?2s%2p%3s!
transition metal c. 1s°2s%p5
halogen d. 15%25%2p®3523p845234°
noble gas e. 1s%2s%2pf3s2
Elements in the same have similar properties because

All are unreactive because the have a full octet (full s and p orbitals)

Define:
a) period

b) group

c) family

d) periodic law



g) atomic radius (what is the trend?)

f) ionization energy (what is the trend?)

Q) glectronegativity (what is the trend?)

49. Circle the element with the largest ionization energy:
a) P,N b} Ab, Fr, LI ¢) Si. P, Mg
50. Circla the element in each pair that has the highest electronegativity:

a) K or Mg B)Mg or S c) F or He

51. Circla the element with the largest atomic radius.

a) Al or B b) Fe or Cu c) Br or Cl

Unit % - Chaptar 8 Jonle Compounds (12 questions)

Be able to:
« determine the properties of ionic and metallic bonds (3)
« determine whether it bond is ionic based on the location on the periodic table (1)

e write formulas and names for ions and ionic compounds (7)

52. Why do ionic compounds form?

53. State the octet rule.

54. What happens to the valence alectrons when an ionic bond is formed?

55. List 4 properties of compounds that have jonic bonds.

1)

2)

3)

4)

* What causes most of these properties? (strong netwark or +/- attractions)
56. An ionic bond is between a and a nonmetallic element.

57. Whatis a cation? and an anion?




58. What s the charge on the following ions?

a) silver ion

b} zincion

c) lead (IV)ion

d) chloride ion (now has same e-config as )
@) potassium ion (now has same e-config as )

59. Complete the table for these icnic compounds:

Name Formula
a) ammonium oxida
b) Na,SO,
c) KaPO,
d) zinc hydroxide
) iron (I1) chloride

60. Which elements need Roman numerals included in the name?

What does the Roman numeral tell us?

Unit 5 - CAaptar 9 Covadant Bonding (15 quegtiong)

61.
62.
63.

64.

65.

Be able to:

* determine the properties of covalent bonds (2)

° use Lewis Structures to determine shapes of molecules (including
expanded octets) (4)

* use Lewis Structures to determine polarity (2)

® use electronegativity to determine the bond type (3)

* Determine the orbital hybridization, sigma and pi bonding in covalent
compounds (2)

* determine the type of bond based on electronegativity differences (3)

® write formulas and names for covalent molecules (4)

Why do covalent compounds form?

What happens to the valence electrons when a covalent compound forms?

Covalent bonds normally form between 2 elements.

List 4 properties of covalently bonded compounds:
1) 3)
2) 4)

Ancther name for covelent com pounds is




66.
67.
68.

69.

70.

7

Name

nitrogen trioxide
calcium nitrate

trisulfur heptaoxide

. List the prefixest!!!
72. What are the 8 shapes of maolecules we stu

Formula lonic or Molecular?
NH CI

4
P.Os

died? Complete the table.

Name of shape

Plcture

Example
Lewis Structure

Can this shape—“
be polar??

a)

b}

c)

d)

e)

h

9)

h)

73.

74.

Molecular formulia

e ————

SCl
2

co
2

Lewis Structure

Polar Molecule?

——————————————————



75. SiF!l

76. N,

77. What were the Lewis Structure exceptions we learned in Accelerated Chemistry?

78. Describe how electrons are shared/transferred and why in...

nonpolar bonds polar bonds lonie bonds

79. Use the electronegativities to determine it the following bonds are nonpolar, polar or ionic.

a) H-H (hydrogen e-neg=2.20)

b) Na-F (Nae-negis0.93and F e-neg=3.98)
c) H-C (He-neg=220and C e-neg = 2.55)
* More importantly ...ionic is always a with a

80. Explain the difference between a sigma and a pi bond. Identify the number of sigma and pi bonds in the CO; molecule

Unit 6 - Chaptor 10 Chamical Reactlong (12 quegtiong)
Be able to:
* distinguish between the five types of chemical reactions (3)
* write and balance chemical reactions (3)
* interpret the law of conservation of mass (3)
*= apply the rules of solubility for writing net ionic equations (2)

81. Matching

— A +BY=> AY+B a. combustion
___A+B->AB b. synthesis
____AY+BX=> AX +BY c. decomposition
C,‘H,(hydrocarbon)+02—)C02+H20 d. single displacement
____AB->A+B e. double displacement

82. Balance and identify the type of reaction for each of the fallowing:

a. C + 0; > CO,




b. ____CiHio + 0, CO; + H.0

c. _ HO2 > HO+ (0]

d. __ Pb +___ Hg,SO, >  PbSO, + Hg
a. __ NaCl +__ AgNO, >  AgCl + NaNQ,
h. Cr+ ___ SnCly >_Sn + CrChL

—e

83. Describe how you might get “No Reaction” for a Single Displacement reaction:
What about Double Displacement:

84. Write a balanced chemical equation for the fallowing word descriptions.

a. Propane gas (C;Hs) combusts.

. The synthesis of potassium bromide KBr.

o

Iron reacts with a solution of copper (1) nitrate.

a

d. NaCl + Fg 2>

a.. The reaction of barium chloride solution and sodium carbonate solution.

85. Label the coetficient and the subscript: 3 H20

* Know what each stands for!!!

86. Which side of the reaction arrow are the reactants on?

87. List the 7 diatomic elements.

88. We balance chemical equations because cannct be created or destroyed according to
the law of conservation of




89. Write a) the balanced reaction and b) the net ionic equation for the reaction that occurs 'when a solution of
sodium hydroxide reacts with a solution of copger (1) sulfate.

a)

b)

Unit 7 - CA 171 - The Moda (10 questions)

80. 1 moleFe = atoms = grams

91. Calculate the number of moles of a gold sample containing 3.33x10%* atoms.

92. Calculate the grams of 1.25 moles of magnesium.

93. Calculate the grams of 1.34x 10%® atoms of Lead.,

94. Determine the molar mass of ammonium dichromate (NH,),Cr,0,.

95. Circle the empirical formulas, square the molecular formulas.

C3HsOs, CH,0, CeH120s

96. Determine the empirical formula for a compound having 80.68% mercury, 12.87% oxygen, and 6.45% sulfur.

97. Caffeine is a compound that was found to have the empirical formula - C,HsN,0. If its molar
mass is 194.19 g/mol calculate its molecular formula,



ag. If the molecular compound of glucose is CsH140s, what is the empirical formula?

g9. Describe how you could get the molecular farmula from the empirical formula.

100. Calculate the percent composition of Lead (11) chloride PbCl.
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ACCELERATED CHEMISTRY
1 SEMESTER TEST

FORMULA SHEET

Reaction

React with cold
H,O and acids,
replacing hydrogen

React with acids
or steam, but
"usually not liquid
water to replace
hydrogen

React with acids
but not water, to
replace hydrogen

React with oxygen
to form oxides

Mostly unreactive

Halogen Reaction

F,
Cl,
Br,

Listed from
most reactive
to least

Solubility Rules

NO,"

ci-

SO,*

co,””

OH"

All nitrates are seluble.

All chlorides are soluble except
AgCl, Hg,Cl,, PbCl,

Most sulfates are soluble; exceptions
include: SrSO,, BaSO,, and PbSO,,
CaSO, is slightly soluble.

All carbonates are insoluble except

those in Group | elements and NH,"

All hydroxides are insoluble except
those of Group | elements,

Sr(OH), and Ba(OH),; Ca(OH), is
slightly soluble.

All sulfides except those of Group |
and 2 elements and NH," are
insoluble.

|
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ACCELERATED CHEMISTRY FIRST SEMESTER TEST STUDY GUIDE
This is a list of ideas and concepts you should be able to do on the semester test.

(Formula Sheet) -given to you on the semester test includes solubility rules and actlivity series.

Other information and tips W A v
* There are 100 multiple-choice questions on the district semester test. el _‘L‘:_:_/

Bring two #2 lead pencils, a good eraser, AND a calculator. Nam [

Bring something to study or read after you finish the test

Try to get a good night's sleep

Eat a gocd breakfast. This will help put you in a good mood and help your brain function
Drink water (H,0). Avoid caffeine (CaHioN4O,) and sugar (C,,H»0,,)

Unit 1 - Chaptar 2 - Data Anadysig (15 guestiong)
Be able to:
* determine the correct # of significant digits in a measurement (4)
* interpret and write numbers in scientific notation (2)
* read and use graphs (2)
® use dimensional analysis to salve problems (3)
* determine the appropriate units to use in measurements (4)

1. How many significant figures are in each of these measurements?
2

D ) =
aj143g ___J b) 0.074 cm e ¢) 57.048 m S
7 4
d)10800cal __ O €)5.0x10 lbs >

2. Complete the following calculations with the carrect number of Sig Figs:

i) F ), j i -
* Rule for add and subtract: l’ o) leciomaly  w Rule for multiply and divide: /c</ # 5. 9 1='ys
a. 42044+1957=_ 490 .C e 434x10%x28x107= [,24/0"
b. 184.5/15.987 = iS4 f. 1f9.2 g are removed from a 12.75 g .
T sample, how many grams remain? 3 U
€. 975101-14001=_0 5. 2" 9- Thelength of a square is 105.07 cm and
o2 the height is 55.64cm, what is the
d. 9.500x15= [9C area?

(=~ .+ C 7
‘f rA vy LS Cn s .'

3. Round the following numbers to 3 significant figures:

- — “. = L > - _
a. 1.2489772x10%= | L5w/C c. 1224456= |7

b. 98451151=_ 1 22C00CC d. 0.0021445=_ - QU ( y

4. Round the following numbers to 3 sig figs and write in scientific notation:
a. 0.005784 = S T9x/c

b. 6548780000= L 965 x5 ¢
c. 0.004499 = E

1. 90 g &9




5. Review the prefixes used to adjust metric base units. Rank these from smallest to largest. (1 =sm, 6=Ig)

F L

) l ¢ e B £, A
kilogram microgram gram milllgram centi’g)ram megia“gram
/(o ipe B o2 o= ,
LW < A [ (o b
6. 1kg= %] g tm=__/0C em

: 4
1L= (OO mbL tmL=_ | cm
7. Give the Sl base unit for each quantity:

mass ' & liquid volume AL s A

length N density VA 9 cm? >

temperature __L'____

8. Complete the following conversions.

; ; NN s N . T
a. How many centimeters are in 2.195 meters? __ 2! bl o Li’fﬁ ) e
b. How many liters are in 975.0 mL? _ [ 15,0m/ T'L i/? q 1 _;_»_é.

c. How many grams are in 45.15 kilograms? 15/51y L=+ 75 ey

9. Use dimensional analysis to solve the following problem. If each of your semester tests take 1.5 hrs, how many
seconds will you be working on semester tests. (Assume that you have & semester tests).

—
——

, | 5he bl min (£ acc |7
~ £ <i LT e ke = S g g o | A- 4
4.. yohnes, F &% ! 97 { i {( o~ | 5'}‘1[ Mo /

]

* Use the graph to answer questions 10-12

110 AL EEEREEEECr L EEEEEL ,iﬁ‘v Solubility Graph
10. How many grams of
100 CuS0, will dissolve at 110.0
: ; deg. C? %% e
.0 : : : ? ’@{{‘ WG da
80 ' , 4 [z 9770 11, Which chemical has the
§ am=: 4 highest solubility (grams
L 70 : ] |—o—KNO3 | dissolved) at 30 deg C?
3 ——K2504 450N
g * —x=NaCl
= i 12. Which chemical will have
3o 7 —o—CUS04| 10 g dissolved at 20 deg C?
=] - ¥ g 3 = S‘”" 7 ‘a‘,,‘\‘
% x X X >=<_ x i x X x x--#! xa e :
30 I :
20 e = . 2 r‘“’m;
- - 3 1
‘D 1 LI L1
g  Temperaturs deg. C
4 PR

0 10 20 30 40 50 60 70 30 90 100



Inebudad In Unit 6 - CAa

Be able to:;

* dislinguish between physical and chemical ch
determine the indicators of a chemical or phy
° classify a substance as an elemant, mixture,

13. Circle the examples of matter in the following list:

(concrete; acetone vapor, heat, air, sound, light, team.

* Remember, matter is anything with masy and voluma. It has to ba made of atemsgl

14. Define theses terms:

a) mixture 7 . <

f:‘i"'?' 91t

b) pure substance

ole Clei

e) Which of the above could be easily separated (by ph

a magnet, evaporation... MR U
f) Which could be separated, but only by chemical means (like a chemical reaction)? _(cy 1/~ ¢'\c/
15. Look at the examples below. 1. Circle the elements
2. Underline the compounds
3. Put boxes around the mixtures
4. Draw arrows to the pure substances
9. Put stars next to the homogeneous mixtures.
water < Ne " ¢ Salt_«
aluminum < LMitic} 2 7 [Salt water; /7
HCl (hydrochloric acid) ¢ |River Water [Alloy (steel)]
|solution )+ [Glass | 7+ | Vinegar and Oil,
lsand and water | [Coke with Ice] | 30% hydrogen peroxide, 7
sugar (sucrose-C;;H,,0,,) & &'\MLm_geri ) &v ,z"zinc with 'vg_afé;__f
CO, < [Cough syrup |
/ i
. 20/vtion is @ synonym for “homogenous mixture”.

compound /..

ptar 3 - Propartieg and Changag (17 quastiong)

anges and properties (3)
sical change (1)
or compound (4)

d) element

ysical means)? For example filtration, using



" .
16. Define physical property. [f”‘“‘)- " bed) !f"i*fn;f'n ea I Cfy Lt ¥ & Vb9 e
17. Define chemical property. f',). GV & how Subglaviik Feralhs v/ e "y
18. Define chemical change. _9e/0% Junce [fhys ol 4 Coin - L SEER
;’.‘J L‘ e el gy 1 L § <t .1 !] ¥V J ‘ 1 I
a) What are the 4 5ndicators ofa Chemical Change? = B ~
1 L) celol M resy
3- .j’} gineg f f 4, OrEvd =2 [ e L ;," | [cs o 0oL ErR

* Why is calor a physical property, but color change is an indicator of a chemical change?

sy
L he N € i /M

*‘-f"j"; UL L

Lo Chy 4'd € il /3 els

19. Define physical change.
a) ‘i::)j:’:i'

20. In the following examples:

LN~

(- C Apple turns brown (rois)
Y4
(| Thenailis 15 cm long
L rubbing alcohol evaporates
L
K/ propane s flammable
CL methane is burned

—_—

'L sanding wood

_{)LTha liquid Is yellow
L-C AlkaSeitzer added to water (lots of bubbling)

~n 7D
(| NaCl does not react with water
f |"_chocolate melts in your pocket

21. List the physical and chemical properties of iron.

Physical - A/ mretelli~

i?_::\-'i[-’ i

g

Chemical - e cu

‘i‘lwf!-é', ¢ ¢(like condensation, evaporation, freezing, boiling) are physical changes.

label the physical properties with PP’
label tha chemical properties with “CP”
label the physical changes with “PC”
label the chemical changes with “CC”

ﬁ-;;ﬁ_ A white precipitate forms
_J:ﬁWater boils at 100 degrees Celsius
ﬁfq_Copper is ductile

Q-_Sl‘atua of Liberty turns green
_}Lmetal is pounded flat

_L"j:nw density of gold is 19.3 ¢/mL
Sihydrochlorlc acid Is corrosive
L water vaporizes

C L iron rusts

_&_c!ay Is rolled into a ball
_jiiron Is hard

Usit 2 - CAapter % & 5 - Structure of tAe atowm/ @lactron Conflguration (20 guestions)

Be able to:

discuss the history of the atomic theory (1)
define and determine the atomic #, mass #

location on the periodic table (4)

« relate chemical stability and the octet rule (1)
Describe the wave mechanical view of the hydrogen atom (3)
Describe the position and velocity of an electron in an atom (2)

22 Describe Rutherford’s experiment. What did he discover about the atom?

:'[v;"u; Jocr v en <y & e

write, interpret, and relate electron configuration or

I¢

differentiate between and determine the number of protons, neutrons, and electrons in an atom (5)

, and the average atomic mass of different isotopes (4)
bital notation and electron dot structure based on the

’ f ! B >

f Y / e
lel / ¢ / / . g S At o
7 £/



/

23.

24.

Who discovered the electron?

7 Ti i
.J J [/ e iM%

/) VTN

Rty

(W 7 €

and indicate whera the three subatomic particles would be lgcated.

25.

26. Select “P” proton, “N” neutron, and/or “E"”

[~ 1+ charge
& _1-charge
/") no charge

Vv

p?

L7517 located In nucleus

The smallest particle of any element is called a(n)

|\

Draw a picture of what the scientists believe the atom looks like. Try to draw it somewhat

©_ located in “empty space” around nucisus

e
N

refatively “big” particle(s) (-1 amu)

< very small particle(s) (1/1840 amu)

j"' ) contributes to most of an element’s mass

electron. There may be more than one answer.

f ’ determines element's identity

C_determines slement’s reactivity

2 _changes to gain stability (form an lon)
_/_Varles In different Isotopes of an slement

What was he using when he discovered it?

in praportion

_!l:famc In different Isotopes of the same element

+musr be the sama in an element and It’s lon

27.
Protons Electrons Neutrons Mass # Atomic #
Chromium-53 LYy R 2. O 52 L
Argon-42 (4 /<% ot | 92 /%
Potassium-42 i L 23 6y 2 19
Potassium-41 ] 9 ] 1 o i B o | 15
28. Write both forms (the symbol and name forms) of the following isotopes:
a. An atom of oxygen with 8 neutrons. (" Ok ygen 1€
b. An atom of oxygen with 9 neutrons. /] 7
29. Define: ; _ £
a. atomic number j?f £ j ¢. atomic mass <t /
Il DL FJ:,_J. |}
b. mass number o7, . d. isotope "
4 7 _(4’-.,«%_&--19_‘ -y A foag
30. An element has 26 p+, 26 e-, and 29 n°, What is the mass #? i T 3 What is the element? _x

31. Give the COMPLETE electron configurations and

orbital notations for these elements.

D’ PN e W . Vi WX b o
a' Na ;' v i 4 B i- i ¥ } = rd ‘ @“g’j(‘{ : :}\?
A R (e d L7
/2 L5 [ 22
b. C [5= Cs ™ Zp® 3243
Vil [ C S LV LV A
15 - & £ ’
c. Cu (exception!!!) [5+ st C 5’-" 54¢ 55;"' 75 ¢

-

»

configuration only

remember-electrons fill from lowest to highest /=1 ereyy, (

Use your periodic table and the s, p, d, and f-blocks to determine

includes energy level and shape!

the order and labeling.




32. Write the SHORTHAND or NoblezGas configuration for the following elements:
asi _ Che)- 35" 3,
bCa _ LA 457

33. Draw an electron dot diagram to represent the valance electrons for the following elements:
a. Cl b. Ne . 4”1{ y c. Sr :,7 -

{

& -

34. Looking at the periodic table, how would the electron configurations for the foilowing elements end?
7 »

AT P o V%)
as_ % 3p c. Mg ___ 77

b. Cl v/ b d. Xe 9

otopes, boron-10 and boron-11. The relalive abundance of boron-10 is

35. Boron has two naturally occurring is _
is 80.1%. The atomic mass of boron-10 is10.01'amu and the atomic mass

19.9%; the relative abundance of boron-11

of boron-11 is 41.01 amu. What is the average atomic mass of boron?
T ' i ~\,
g j"i‘f /0.0 [am ) ,' o DL e ff/.f,‘ & /'/"‘
g _— oo,
(g1 v H.0l@we) (: /79 »x Jf0.© /]

36. What is a line spectra and how is one generated?

y T ] | .
{ f ¥ e oo
y L LR g Eneray #ransibicas &or a bpeocit o

e /€ine i

37. What is the difference between electrons being in ground state and excited state?

7-—,,.,._-_.&:\ Glefe [T €n @ray  puoe s,

eV e e b Shaky ¢ e
e s "'k‘,'.*

Unit 3 - CAaptar 6 & 7 Ths Parlodle Tabda and the Parlodie Law/TAs @laments (17 guegtiong)
Be able to:
= describe the properties of major groups on the periodic table (4)

= identify properties of metals, non-metals, and metalloids (1)
« identify and use the trends on the periodic table (electronegativity, ionization energy, atomic radius,

shielding effect, nuclear charge, oxidation number) (3)
« relate electron configuration and ion formation and oxidation number based on the location on the periodic

table (2)

38. Name the period 2 halogen

39. Name the group 13, period 5 element

40. Name the 2 period, alkaline-earth metal

41 IsCla @Eresentative element, transition metal, or innertransition metal?

-

42. Is U a representative element, transition metal, or@’henransition metai'?-



43. Answer “MT" metal, “MD" metallold, or “NM" nonmetal.

a. shiny, hard, dense M7 g. form pasitive ions_ /) /
b. forms negativeions /') h. brittle, usually solids and gases __ /\///\
C. like metals and nonmetals __ /] [/ . semiconductors__ V) |/
M N A/
d. border the stairstep [inY . poor conductors_ /| V)
8. tothe left of the stairstep vl f k. good conductors g‘l 19
f. tothe right of the stairstep [V VY L. malleable and ductite ___/}) |
44, Metal, metalloid, or nonmetal? Family?
a) Fe [AVAY ,i T Zeey: e A
b) Si m D Grovp /4
¢) Na fl 17 f“? [ Mo ]y
d) He A4 Moble 6-cs
e) H i [ I AVA LA e G € . / il 5 .
n w jaam, i T |
g) Np ‘;L } ! Z -V‘w"\ 2 j- ARG | a /;.}\ 7=y e o
Y £) /)
h) Mg j"},‘ € fu | o st/ 50 ¥ ooy
45, Magg:higg
/> % alkali metal a. 1s%2s%2p®
c . alkaline-earth metal b. 1s%2s522p%3s!
(| transition metal c. 1s%25%0p°
—C_halogen d. 1s°2s2p®3s23pPas234°
_/7_noble gas e. 15%2s%2p%3s2
46. Elements in the same f;‘;? Iy have similar properties because £2

47. All _LVC 7 (€ Ot 9€S5 are ynreactive because the have a full octet (full s and p orbitals)

48. Define:
a) period
/LA
b) group 5
|
c) family . )
oV ¢
d) periodic law T e I ; POy OF i<t & £
(= [ eV > i) LA IS (A1 re s
f"yr § ) &’ } 4 '_/ \ /



g) atomic radius (what is the trend?)

/ 2( reasees —p

T, ) ‘
LNCrense S J

f) ionization energy (what is the trend?)
T NEfewse § —7
e crevses N
g) electronegativity (what is the trend?)
'13- A MEu Sy e T
Dhorenses J

49. Circle the element with the largest ionization energy:

A [V

b) Rb, Fr@./'

50. Circle the element in each pair that has the highest electronegativity:

a) Kor @ B) Mg 0"@\_?

51. Circle the element with the largest atomic radius.

a) @ or B b)@e .gr Cu

¢) Si.(P, Mg

c Ftor He

c) (E_if/or Cl

Uit 9 - CRaptar 8 Jonie Compounds (12 quagtiong)

Be able to:
« determine the properties of ionic and metallic bonds (3)

determine whether if bond is jonic
write formulas and names for ions

pased on the location on the periodic table (1)
and ionic compounds (7)

& faf Je X e

7

52. Why do ionic compounds form? 7 Frah |idy cAcine il

0 el < M S e

T e

53. Statethe octetrule.  <f-<#" S v ¥ loge ©f Shoed € ¥

e 1/

54. What happens to the valence electrons when an ionic bond is formed?

a"-w/ -

55. List 4 properties of compounds that have ionic bonds.

A

w 1M1

2) B Hle
% A .
3) L;'—!"’i“; 0 ¢ ‘_JL\ s g “} C "f;ﬂ 25 ;’f/ A?JIJA (
4y X -}f’(;-'
Che e f i

« What causes most of these properties? ey /1¢ fres U (strong network or +/- attractions)
6. An ionic bond is between a Vet | and a nonmetallic element.
57. What s a cation? __fJt9 F(u¢ (82 and an anion? [eg < five ¢y

'—‘ji""___"_h-—'_——



58. What is the charge on the foll;:wing ions?

a) silver ion =r/ i q
b) zinc ion 2
; O hLH? :
c) lead (IV)ion _ /" J
d) chloride ion il (now has same e-configas __/ 7 / )
1
e) potassiumion __ ) ~ (now has same e-configas ___ /7/ )
59. Complete the table for these ionic compounds:
Name _ Formula
a) ammonium oxide {,f[, ¢ ,) C
b) g ) Uf Vvt gf.) () _,f{-a 1 4~ Nast4
C) }_’: f“{ L =“] l; bl L | J’ !’ "‘).V,--“;-{\, A K3PO‘
d) zinc hydroxide “Z [0/ ) %
e) iran (Il) chloride Eo /7
60. Which elements need Roman numerals included in the name? Jruns,y [ <
What does the Roman numeral tell us? CxXipde Ji¢mn Sfafe ( * pf
Unit 5 - CAapter 9 Covalont Bonding (16 guegtiong)

Be able to:

determine the properties of covalent bonds (2)

use Lewis Structures to determine shapes of molecules (including
expanded octets) (4)

use Lewis Structures to determine polarity (2)

use electronegativity to determine the bond type (3)

Determine the orbital hybridization, sigma and pi bonding in covalent
compounds (2)

determine the type of bond based on electronegativity differences (3)
write formulas and names for covalent molecules (4)

61. Why do covalent compounds form? _J* £ /. g L€ 2ok, Shee £ Gy
62. What happens to the valence electrons when a covalent compound forms? jf el 4
63. Covalent bonds normally form between 2 /] 0im e :j i ALY elements,
64. List 4 properties of covalently bonded compounds:
N Gofs 3 o BF
2) ;‘."?@‘*-“ canglyv e fues 4) A~/ | , Fea ™
V12 fec for (em,

€5. Another name for covelent compounds is




Name Formula lonic or Molecular?
66. nitrogen trioxide IL (-3; /"j-?g‘ fee) Lew
67. calcium nitrate Cu (N0 ), Lo 1S
68. trisulfur heptaoxide P by E’/‘? 7rsulfe /iyr"[’f‘r' Exrol
so. _frmoniom Ch lo ¢ NH,CI Loy
70. divhePhewws Penfoat)e P,0s WMo b oo

71

72. What are the 8 shapes of molecules we studi

. List the prefixes!!!!

MeiNe (-‘ o, v -]c')(»r s

{’f«"/f/l;‘h hexa, b L0 Ja. (X _}L-*-" VL .."rf;{‘,/i ¢

ed? Complete the table.

Example Can this shape
Name of shape Pletna Lewis Structure he polar??
) s . 24 Al
3 L. ine o e £ b i M ’
= /;7{ st (. ’;fvi
: . 7 bc, i
b) /;’ny) / ”4; ‘Q;J ﬁy \5}’} !C‘ 5 < },’,*w.:.; 3 S
#
: ay Cj '~.,
”-—n_ ¢ r ! 1 'K >¢
c) /f u}; i ,.%ﬁ / B B )k z )’*"
// IJ:T; i o h 3! % Ty ¥ o
T{"f’(,.-‘! f / J :
d) ) fdhat ' Sl A y K /
Ay & gy =D ¢ Luost s
/\f/“ kil i ek ff( L
T | CZ’ : 4 i’J
9) / {;/‘f ‘“ ";_,\(' C’ ] (’ e <) & _q €/ 4’(:"»—- ¢ f’;ﬁrf ,"Q <,
(f"' e . % o <
: ") . 5
1)173 fent O % Vi
it 41 =7 ¢ 7 > L4 .
f/‘/,/'?v Ay
Q)
h)
Molecular formula Lewls Structure shape Polar Molecule?
&G 5 )
73. SCl2 J 5 i Cl. o -QE YG )
i f
(3 ent
Vi g , Al -~
74. = (_ = lAne JUL

CO2 (/




75. Sii'-'B

76. N, & T ik

; {\; oIl B

77. What were the Lewis Structure exceptions we learned in Accelerated Chemistry?
<5 }.h“"‘r\ (} V] e et {"j Are it e ‘3

78. Describe how electrons are shared/transferred and why in...

nonpolar bonds polar bonds lonle bonds
(:',:LT;'“ ’ LANe fL J _‘f j,!“;;.'t“t\';#‘“'!"i 3
79. Use the electronegativities to determine if the following bonds are nonpolar, polar or ionic.
a) H-H N F (hydrogen e-neg=2.20)
b) Na-F 3.0 Fo4 ¢ (Naenegis0.93 and F e-neg=3.98)
c) H-C 325 et 55 (He-neg=2.20and C e-neg = 2.55)
More importantly ...ionic is always a __/V/¢ / witha /MO Wme /%

80. Explain the difference between a sigma and a pi bond. Identity the number of sigma ard pi bonds in the CO; molecule.

j/ I Airecr dvwi (up (’ /% Over Juy ) .?})/"!“" tre | euver t4

o t_ -~ |7 (& 50

A\
N~
i
(“!\

Unit 6 - CAapter 10 CAsmical Reactlong (72 quegtiong)
Be able to:
* distinguish between the five types of chemical reactions (3)
= write and balance chemical reactions (3)
* interpret the law of conservation of mass (3)
° apply the rules of solubility for writing net ionic equations (2)

81. Matching
2L A +BY> AY+B a. combustion
_ L A+B> AB b. synthesis
£ AY+BX> AX +BY c. decomposition
~'_CxHy(hydrocarbon)+0;>C0O,+H,0 d. single displacement
__© AB>A+B e. double displacement

82. Balance and identify the type of reaction for each of the following:

a. C + Oz 9 C02 ix), f f‘.!v o 1 \’)




U CH + 120, 5o, + IO HO Comlsrvy

b.

o T s . 9 c‘/é°(,t-tv‘f{£%f’

& Pb+__ HgSO, >___ PbSO, +_— Mg Jirgle peglucemn
o NaCl +____AgNOy >____AgCl +___ NaNO, Aobie cepleacesnennt
. SnCly > S+ 2CiCh Sy fe

83. Describe how you might get “No Reaction” for a Single Displacement reaction: _2'r¥le €Jimen)~ foc_s
What about Double Displacement: rwo ol pre e I3

84. Write a balanced chemical equation for the following word descriptions.

a. Propane gas (C:,HB) combusts

) Lv) ) C‘f I

b. The synthesis of potassiurn bromide KBr.
Z ,( XN —32K )2;
( 9} (@ )
c. Iron reacts with a solution of capper (ll) nitrate.

Fe +Co (M0 = Feds), 7o

d. NaCl + Fp 2>

O b Er 2LNaFE +C4
a\, A C > < (545 (-

(9) ; D)
a.. The reaction of banum chloride solutlon and sodium carbonate solution.
r < ™) f. -7 n ™\
12 r O, —4A + 1% CO%
| Aca ( 'l LL.{; ( N ZI‘ e (7’15)
[ 2 . -
/:—)(3 }—( C'; —7 //;;cf( (
85. Label the coefficient and the subscript: 3 H20
* Know what each stands for!!! Coeff et ien | Subge it b
" b d Of e luns 7
#'L‘# Mmefecule s tw pnd Jecs flf*
"" - -—
86. Which side of the reaction arrow are the reactants on? lelf)

] ] i ’/: ~ i} I
§7. List the 7 diatomic elements. //7 . A% ,, C f-g y / - . 50, . L
= ¥ = ] ) =7

88. We balance chemical equations because / Neters (ff #4 ) cannot be created or destroyed according to
the law of conservation of __//) =« &<,




89. Write a) the balanced reaction and b) the net ionic equation for the reaction that occurs when a solution of
sodium hydroxide reacts with a solution of copper (ll) sulfate.

a) 4/&,’54‘ ( /7{ £ Ck c} (‘?/ .*_;) [/L/(fz 5@1;/'(_&_ f- CM (/U";)&( _
%) 4

®) a5 LB b Pl Dy

Unit 7 - CA 17 - The Moda (10 guestiong)

90. 1 moleFe= (. L2, /C atoms=_ 2.5 5 grams

91. Calculate the number of moles of a gold sample containing 3.33x10°* atoms.
- . ay O 4 i . \
D VAVIIE SV NIV B b ~ - z
o CPTIHfos ™ |56 D sy |

92. Calculate the grams of 1.25 moles of magnesium.

/. 25mol. 213 4 = 30,
D ) »_,__,—._.,_h__‘_“‘/

93. Calculate the grams of 1.34x 10%° atoms of Lead.

— - \""‘-‘::;-u S
R 3 A N e
/, 5L/ x/C 25 (“_/Jlt‘w-”‘\.- / e < — W/é /'(Pb
f i

C; 'C‘CA/'[.:”) T SO / i)

94. Determine the molar mass of ammonium dichromate {(NH,).Cr,0,. '/,2 ﬁ‘ 2.4/, /v L

95. Circle the empirical formulas, square the molecular formulas.

g — - ——«.;5—».\ i ——
/LCSHsoaj @)’/ J ZCGH""OG |

96. Determine the empirical formula for a compound having 80.68% mercury, 12.87% oxygen, and 6.45% sulfur.

90 b % Ly .

'5('( i %L?‘Ld?'/;’g = ,L/C Lime/ = 2 K)_“_‘—'—-'—-—“—_zz—-_.:_‘__%
2.%7.,0 I Pr— ha, SQ.

/ 7‘9 # = LDU i oy 3 180 bt 2 ::,/// JT. (/
e b e / ‘;‘, S

L /gi.é’ - T 4./-" = L] o = |

97. Caffeine is a compound that was found to have the empirical formula — C;H:N,O. If its molar
mass is 194.19 g/mol calculate its molecular formula.




i
98. |f the molecular compound of glucose is C¢H140e, what is the empirical formula? (,-M. '\_‘2
) ? 2

ow you could get the molecular formula from the empirical farmula.
;:"i’\(}"" EME‘{C#‘ M(}'{ﬂv 2 f L:V“r(";t‘\ (& [ ¥
Compuce T F2 Mo hr Muss
100. Calculate the percent composition of Lead (Il) chlaride PbCla. P ' e N
or E”Ju e by

W= PbCl, = 271%%
)7& 2 ;?E‘Z'L‘;). /O"—\‘ m
7

Cl= T}y o
- =

273 2

g9. Describeh




ACCELERATED CHEMISTRY
1% SEMESTER TEST

FORMULA SHEET

Rb

Ca
Na

Al

Element

Li )

Ba.

Mg]

Mn
Zn
Fe

Ni
Sn
Pb

Reaction

React with cold
H, 0 and acids,
replacing hydrogen

React with acids
or steam, but

“usually not liquid

water to replace
hydrogen

React with acids
but not water, to
replace hydrogen

React with oxygen
to form oxides

Mostly unreactive

Halogen Reaction

F, Listed from

Cl most reactive
2 to least

Br,

Solubility Rules

NO," Al nitrates are soluble.

CI'™  All chlorides are soluble except
AgCl, Hg,Cl,, PbCl,

SO,* Most sulfates are soluble; exceptions
include: SrSO4, BaSO,, and PbSOv
CaSO0, is slightly soluble.

CO,*" All carbonates are insoluble except

those in Group 1 elements and NH,*
OH" Al hydroxides are insoluble except
those of Group |1 elements,
Sr{OH)2 and Ba(OH)Z: Ca(OH), is
slightly soluble.
§° All sulfides except those of Group 1
and 2 elements and NH,* are
insoluble,







