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Table A
Standard Temperature and Pressure

Name Value Unit

Standrd Pressar 1013 kPa 1-)11!!)‘:\-‘&'

| atm .lflulml'}n"lv

Standard T peratir 273 K kelvin

0 deoree Celsins

Table A Questions:

Convert 2 atm in kPa.

Convert 303.9 kPa in atm.

What is the difference between 1 K and 1°C?

What is the 0 K temperature called?

Describe the volume and the movement of the particles in a sample of H, gas at -273°C.
What does STP stand for?

What are the two units of pressure represented in the table?

What are the two units of temperature represented in the table?

How many pascals are in 10 kPa?
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Table B
Physical Constants for Water

Heat of Fusion 334 |/g
Heat 1;|'\';4[):n||/dt|n|| 2260 /g
Specitic Heat Capacity of H,O (¢ 4.18 J/g*K

Table B Questions:

What is the definition of the Heat of Fusion?

Based on the definition of the Heat of Fusion make up a problem.

Convert the units of the Heat of Fusion into cal/g and kcal/g (1 cal = 4.18 J)

Give a synonym for the word fusion.

What is the definition of the Heat of VVaporization?

Based on the definition of the Heat of VVaporization make up a problem.

Convert the units of the Heat of VVaporization into cal/g and kcal/g (1 cal = 4.18 J)

What is the definition for the Specific Heat Capacity of H,O (1).

Based on the definition of the Specific Heat Capacity of H,O (I) make up a problem.

0. Convert the units of the Specific Heat Capacity of H,O (l) into cal/g and kcal/g (1 cal = 4.18
J).

11. Relate the heat of fusion with energy and bonding.

12. Relate the heat of vaporization with energy and bonding.
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Table C
Selected Prefixes

Factor Prefix Symbol
10 kilo- k
10~ deci- ;Adi
10-2 centi- C
10-3 milli- 77m
1079 micro w 1 % 3
10-Y nano- " n -

. 10-12 pico- P

Table D Questions:

1.
2.

3.

What are units?

What units could be used to
calculate the density of a solid?
What are the units for molarity?
What units could be used to
measure the velocity of a molecule
of gas?

What is the numerical value of a
mole?

A calorimeter is used to measure the
amount of heat released in chemical
reactions, what units are used?

The concentration of pollutants can
be measured in ppm. Write the
fraction that ppm represents?

What are the units quantities used in
STP?

Table C Questions
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What is a prefix?
How many grams are in 10 kg?

How many meters are in 100 micrometers?
Convert 45 pm to cm.
Convert 1 kg to pg.
How many decimeters, centimeters,

millimeters, micrometers, nanometers, and
picometers are in 1 meter?

7. What is the name of this unit system and
what is it based on?

Table D

Selected Units

Symbol Name Quantity
m meter length
g gram mass
Pa p'.l\(‘;ll pressure
K kelvin temperature
“I()l “I()I(' A;””(H”I‘
of substance
] ioule energy. work,
‘ . quantity of heat
S second time
L, liter volume
ppm part per million concentration
M molarity '\“I”“““.
concentration




Table E Questions:

Table E
Selected Polyatomic lons

H,O" hyvdroninm CrO,* chromate
Hg,** dimercury (1) Cry0-2 dichromate
NH,* ammonium MnO, permanganate
:5';; lgf();'(»)_} acetate \()3 llitr"(' .
_ 3 NO, nitrate
CN cyanide 5
: ; 05~ pert wide
(f().f" carbonate e ,
: — OH hydroxide
HCO, hydrogen il
carhonate PO, phosphate
(e )4‘3— oxalate SCN- ”li()("\';lllilt(‘
clO hypochlorite SO, sulfite
ClO, chlorite S()‘g sulfate
ClO;~ chlorate HSO, hvdrogen sulfate
Clo,~ perchlorate Syl )% thiosulfate

1. What is a polyatomic ions?

2. What is the charge of carbonate?

3. What is the charge of permanganate?

4. Why does acetate has two different ways of writing it?
5. What does the Roman numeral “I”’ on dimercury (I) stand for?



Table F

Solubility Guidelines for Aqueous Solutions

Tons That Form

Soluble Compounds

Exceptions

Ions That Form
Insoluble Compounds

Exceptions

Group 1 ions
(Li*, Na*, etc.)

carbonate (C( ):;2~~ \

when combined with Group 1
ions or ammonium (NH,*)

ammonium (NH,*)

chromate (CrO )

nitrate (NO;")

acetate (C,_,_H:;O__,_ or
CH,CO0")

when combined with Group 1
; v 24 24

ions, Ca**, Mg=*, or
ammonium (NH*)

phosphate (PO,*)

hydrogen carbonate
(HCO,)

when combined with Group |

ions or ammonium (NH,*)

sulfide ($*)

chlorate (ClO5")

when combined with Group |
ions or ammonium (NH,*)

hydroxide (OH")

perchlorate (ClO,")

halides (Cl-, Br—, )

when combined with
Ag*, Pb**, and Hg,**

when combined with Group 1
4 R O ot

ions, Ca=*, Ba=*, Sr=*, or
ammonium (NH,*)

sulfates (S()f')

when combined with Ag”,
+ 2 ~ 9 2 2
Ca**, Sr**, Ba**, and Pb**

Table F Questions

Write the products and balance the reaction for the following double replacement reactions including the

phase to describe the solubility of the products.
MgSO; (aq) + BaCl, (aq) -->
Ca(OH) (aq) + H2S04 (aq) -->
Al(SO4); (aq) + ZnCl; (aq) -->
AgNO; (aq) + MgCl; (aq) -->
AlBrs (aq) + KzSOq4 (aq) -->
FeCl; (aq) + NaOH (aq) -->
AgNO; (aqg) + NaCl (aq) -->

NookrwnpE



Tahle ¢ Solubility Curves

Kl

Solute per 100 g of H,0 (g)

O 10 20 30 40 50 &0 TO 80 90 100
Temperature ("C)

Table G Questions:

WCoNOT~wWN P

What compounds show a decrease in solubility from 0 to 50°C?

Which salt is most soluble at 60°C?

Which compound is least soluble at 100°C?

Which salt is least soluble at 70°C?

How many grams of KCI can be dissolved in 500 g of H,O at 30°C?

At 50°C, how much KNO;z can be dissolved in 200 g of H,0?

Which salt shows the least change in solubility from 50 to 100°C?

At 30°C, 90 g of NaNOgs is dissolved in 200 g of H,O. Is the solution saturated or unsaturated?

A saturated solution of KCIO3 is formed from 50g of water. If the solution is cooled from 90°C to
70°C, how many grams of precipitate are formed?



Table H
Vapor Pressure of Four Liquids

200 propanone l il /
ol [oull-
ethano /
/ 11 Hy/EE
150 / water// P
§ / /_ / ethanoic.
cE; / / acid |/
o
E A1 111/ I/
§100 101.3kPa _ ] U LS Bl | (71 ___,__74 . LT S __........,/ -
; / /
8 ¥ J 4 Sl |
s
/
4 // 7/
50 Va // A1 4
% A T
]
// >» _~ // =]
rdRELE D
. ] | 1
0 25 50 75 100 125

Temperature (°C)

Table H Questions:
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Define the term vapor pressure.

What is the vapor pressure in kPa and atm of water at 100°C?

What is the vapor pressure in kPa and atm of ethanoic acid at 120°C?

What is the vapor pressure in kPa and atm of propane at 75°C?

Compare the vapor pressure of the four liquids at 70°C.

Liquids boil when the vapor pressure is equal to the pressure on the system. For instance,
water boils at 100°C at 1atm but when the pressure is 2 atm water boils at 118°C. Consider the
four liquids boiling at 70°C, what is the pressure on the system for each liquid?



Table I
Heats of Reaction at 101.3 kPa and 298 K

Reaction AH (k))*
CH,(g) + 204(g) —> CO4(g) + 2H,0(6) ~-890.4
C4Hg(g) + 50,(g) —> 3CO4(g) + 4H,0(€) -2219.2
2CH 4(€) + 250,(g) — 16C0,(g) + 18H,0(€)  -10943
2CH,OH(€) + 30,(g) —> 2C04(g) + 4H,0(¢) -1452
C,H5OH(€) + 30,(g) — 2C0,(g) + 3H,0(€) 1367
CeH 504(s) + 604(g) —> 6CO,(g) + 6H,0(€) ~2804
2CO(g) + Oy(g) —> 2C04(g) -566.0
Cls) + Oyg) —> CO,(g) -393.5
4Al(s) + 304(g) —> 2A1,04(s) -3351
N,(g) + Os(g) — 2NO(g) +182.6
No(g) + 205(g) —> 2NO,(g) +66.4
2H,(g) + Oy(g) —> 2H,0(g) -483.6
2H,(g) + Oylg) — 2H,0(€) -571.6
N (g) + 3Hy(g) —> 2NHj4(g) -91.8
2C(s) + 3Hy(g) —> C,Hg(g) ~84.0
2C(s) + 2H,(g) —> C,H,(g) +52.4
2C(s) + Hy(g) —> C,yHy(g) +227.4
H,(g) + Iy(g) —> 2HI(g) +53.0
KNO,(s) —2» K*(aq) + NO,(aq) +34.89
NaOH(s) —2» Na*(aq) + OH(aq) 44,51
NH,Cl(s) —2 NH,*(aq) + Cl-(aq) +14.78
NHNO4(s) —25NH,*(aq) + NO;(aq) +25.69
NaCl(s) —2%, Na*(aq) + Cl(aq) +3.88
LiBr(s) —» Li*(aq) + Br(aq) 48,83
H*(aq) + OH-(aq) —> H,0(¢) -55.8

*Minus sign indicates an exothermic reaction.

Table | Questions:

Draw a potential energy diagram for each reaction.

What is the formula for Heat of reaction (AH)?

What is the sign of AH when the Heat of reactants is more than the Heat of the products?

What is a exothermic reaction?

What is the sign of AH when the Heat of reactants is less than the Heat of the products?

What is an endothermic reaction?

What is the pressure and temperature at which AH was calculated for the reactions in the table?

NoohkownE
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Table ]
Activity Series**

Most| Metals

Nonmetals

Li
Rb
K
Cs
Ba
Sr
Ca
Na
Mg
Al
Ti
Mn

L ] Au

Least

Most

Least

**Activity Series based on hydrogen standard

Note: H, is not a metal

Table J Questions:

1.
2.

3.

Is a more active metal easier to oxidize or reduce?
Is a more active nonmetal easier to oxidize or
reduce?

A solution of CrCl, will react with which of the
following metals?

Ag Al Cu Mg Ni Zn

Write the oxidation and reduction half-reactions (if
they occur) for
a. A copper penny placed in a silver nitrate
solution.
b. A zinc bar is placed in a solution of NiCl,
c. Analuminum nail is placed in a solution of
MgClz
Draw a voltaic cell with a copper electrode and a
nickel electrode. Include ions in solution. Label the
anode and the cathode. Don’t forget the salt bridge!
Show the direction of current flow. Write equations
for the oxidation and reduction half-reactions.
Which one of the following pairs represents a
spontaneous reaction?
a. Ni, zn* b.Ag",Cu c. Al, Mg*



Table K
Common Acids

Formula Name
ll(fl.;u!' ||}(l!'«)('h|nl'i(' acic
HNO,(aq nitric acid ;
H,S0,(aq) sulfuric acid

H,P( )'?';,“,ll ol *Jr»&s[-)l-u'n'i_(' ;u_'i(l :
H,CO,(aq
or carbonic acid
CO,l aq)

(‘”2(‘()“”;‘“" ethanoic acid
or

”(:3” ;( ):::N{ (acetic acid)

Table K Questions:

7.
8.

9.

What are Arrhenius acids?
Write the dissociation reaction for each acid in the table. Example: HCl(aq) --> H*(aq) + CI’

(aq)
Are acids electrolytes? Why?

10. What is the alternate theory for acids?
11. Given this reaction: H,SO4(aq) + H,O(I) <--> HSO, (aq) + H3O"(aq) find the acids in the forward

and reverse reaction.

12. What are the possible pH for acidic solutions?

Table L
Common Bases

Formula Name
NaOH(aq sodium hydroxide
KOH(aq potassium hydroxide
Ca(OH)ylaq calcium hydroxide
\ll\ ll(l‘ il(llll'()lls L““”ll)“i.l

Table L Questions:

1.
2.

What are Arrhenius bases?
Write the dissociation reaction for each base in the table. Example: NaOH(aqg) --> Na'(aq) + OH"

(aq)

3. Are bases electrolytes? Why?
4.
5

What is the alternate theory for bases?

Given this reaction: CH3COO"(aq) + H,O(l) <--> CH3COOH(aq) + OH'(aq) find the bases in the
forward and reverse reaction.

What are the possible pH for acidic solutions?

In the process of neutralization, an Arrhenius acid and an Arrhenius base react to form a salt and
water. Write 5 neutralization reactions.
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Table M Questions:

Table M

Common Acid-Base Indicators

Indicator

Approximate
pH Range
for Color
Change

Color

Change

”l('”ll\‘l orange

bromthymol blue

pln-n( »lp]l(]ml('in

litmus

bromeresol green

t!l}‘llml blue

3.2-4.4
6.0-7.6

8.2-1(

)
;,,

5.5-8

3.8~

ot
-

5.0-9.6

red to _\r”()\\

'\'(‘”()\\' to blue
colorless to I)inL

red to blue

yellow to blue

yellow to blue

Describe the color of the indicators in the solutions given below.

pH|  Solutions

methyl orange

bromthymol
blue

phenolphthalein

bromcresol

litmus
green

thymol blue

1| gastric juices

2 |lemons, vinegar

apples, oranges,
3 | carbonated soft
drinks

4 tomatoes

5 potatoes
6 milk
2| pure water,
blood, saliva
8 baking soda,
eggs
10 milk of
magnesia

11 ammonia

soda ash
12 (sodium
carbonate)

caustic soda
14| (lye, sodium
hydroxide)

11




Table N

Selected Radioisotopes

Nuclide Half-Life Decay Nuclide
Mode Name
19540 2.69d B gold-198
G 2 5730 y B (‘;;rlmn— 14
37¢ a 175 ms [i calcium-37 V
0Co ) 5.26 y B cobalt-60 -
10s = 7.'3(7).21371\ B cesium- l.‘iT"
7"["( S.:")lr I.l‘li-;;é‘ iron-53
_Z-FIT | o 2;3\ o ] francium-220
" 12.26 y B h.\(lrug(-n-iii
131 8.07 d B iodine-131
EK_ : 1.23 s B p(;(;l.\sinm-F
2K ) 77]:2.-! h B _-l)()(:l.\ﬁilllll--lz
BKr I“EH} B krypton-55
16N il T 725 B nitrogen-16
19N 1725 B neon-19
T{:l’ W 14.3 d 3 l)il()ﬁ[)ll;)l'll\-f\)g
Z9py 2.44 x ]4)"_\ o _iﬂ!u()_llillxll—:?i%)
Tﬂ“l(u 3 1600 y o radium-226
222Rn 8 3.82d o radon-222
7"“.\'1' 28.1y ‘ [; strnn(imu-.‘)“r
PTe 2.13 X 10° }_- [3'7 ] 7!(’('|n;'tium-99
lji—:Th 1.4 x l()]-“_\ 5 o Hmrimn-fﬂg
2“_ﬁ‘l 1.62 x 10° v 3 o uranium-233
25y 7.1X% IU;\'- o 7u_mnium-:2.'3.'>
3"“l' 7;.51 x 107 y 7(1_ ; lrlminium-;’,-%

ms = milliseconds: s = seconds: min = minutes:

h = hours; d = days: v = years
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Table N Questions:

1.
2.

3.

What is the half-life of neon-19?
What is the decay mode of
plutonium-239?

Which radioisotope decays the
fastest?

Which radioisotope decays the
slowest?

How many decay modes are
included in the table?

Write the nuclear reaction of each
radioisotope.

List all the radioisotopes that
undergo beta decay and compare
their atomic mass with the
relative atomic mass of the
respective element. What do you
notice and can you find an
explanation for the trend?

List all the radioisotopes that
undergo positron decay and
compare their atomic mass with
the relative atomic mass of the
respective element. What do you
notice and can you find an
explanation for the trend?

Alpha decay occurs mainly in
isotopes with atomic numbers
larger than 60. List all the
radioisotopes undergoing alpha
decay and verify the statement.



Table O
Symbols Used in Nuclear Chemistry

Name Notation Svmbol
alpha particle ‘He or 3« o
beta ll‘llli&']t' electron ';(' or ('[5 ﬁ

} 0., "
gamma radiation 0 Y
it |
Heuwron ol N
proton l]ll or ii» p
positron .';:' o1 -‘i'ﬁ B

Table O Questions:

What is the charge and mass of an alpha particle?

What is the difference between a beta particle and a positron?

What is the result of adding a positron and a beta particle together?

Why is a proton the same as hydrogen-1?

What is the charge and mass of gamma radiation?

What is another term for an electron?

Which particle has the most matter?

What is the symbol for beta particles?

Which particles will be deflected towards the positive electrode in an electrical field?
10 Which particles will be deflected towards the negative electrode in an electrical field?
11. Which particles will not be deflected in an electrical field?

CoNoO~wWNE
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Table P Table Q

Organic Prefixes Homologous Series of Hydrocarbons
Prefix Number of ! General Examples
Carbon Atoms Name F ncrl P
== 7 ] Ly Name Structural Formula
eth- 2 ‘ I|l lil
S rors 3 alkanes C,Hy, .5 ethane ”_(|:—C—”
but- 1 - H H
pent- 5 H H
hox- 6 alkenes C,H,, ethene \('=(I/
: / \
hept- 7 b H
_ oct- 8 alkynes C,Hg, 5 ethyne H—C=C—H
non- 9 =
n = number of carbon atoms
dec- 10

Table P and QO Question:
Write the name, molecular formula, and draw the structural formula for five alkanes, alkenes, and
alkynes using the table P.
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Table R
Organic Functional Groups

Class of Functional General E I
Compound Group Formula ampie
—F (fluoro-) R—X
halide —Cl (chloro-) | (X represents CH4CHCICH,
(halocarbon) | —Br (bromo-) | any halogen) | 2-chloropropane
—1 (iodo-)
aleohol —OH R—OH CIPEUHGOR
1-propanol
ether —0— R—O—R’ CROCHEES
methyl ethyl ether
: : I
aldehvde . -
aldehyde —C—H ReC—H CH,CH,C—H
propanal
0 0 i
ketone » -l CH,CCH,CH,CH,
2-pentanone
2 0 i
it s N ]
organic acic L G_3B A—Cbit CH,CH,C—OH
propanoic acid
; 9 I
ester _oeatt | aiBes Lo "CHICH,COCH,
methyl propanoate
K CH.CH,CH,NH
amine | I A2 2
3 =N R—N—R" I-propanamine
, g 5 R I
amide St s v
s —C=NH  |R—C—Np | CHeSHiC=NH,
propanamide

Table R Question:

Make up 2 more examples for each class of compounds. Write their names, and draw their structural

formulas.

R represents a bonded atom or group

of atoms.

15




Table S

Properties of Selected Elements

First
Atomic g ol Natse Ionization  Electro- Melting Boiling*  Density**  Atomic
Number ° Energy negativity Point Point (g/em?) Radius
(kJ/mol) (K) > (pm)

1 H hydrogen 2.1 20 0.00009 37

2 He helium — i 0.000179 32

3 Li lithium 52 1.0 1620 0.534 155

4 Be beryllium 900 1.6 1.8477 112

5 B boron 801 2.0 2.340 98

6 C carbon 1086 26 3513 91

7 N nitrogen 1402 3.0 0.00125 92

8 O oxygen 1314 3.5 0.001429 65

9 F fluorine 1651 10 0.001696 57
10 Ne neon 2081 -— 0.0009 51
11 Na sodium 496 0.9 0971 190
12 Mg magnesinm 736 1.3 1.738 160
13 Al aluminum 578 1.6 2.698 143
14 Si silicon 787 1.9 132
15 P phosphorus 1012 2.2 128
16 S sulfur 1000 2.6 2.070 127
17 ¢l chlorine 1251 32 0.003214 97
18 Ar argon 1521 - 0.001783 88
19 K potassium 119 0.5 0.562 235
20 Ca calcium 590 1.0 1.550 197
21 Sc scandium 633 14 2989 162
22 ] titanium 659 1.5 145
23 \ vanadium 651 1.6 134
24 Cr chromium 653 1.7 130
25 Mn manganese 717 1.6 135
26 Fe iron 762 1.8 126
27 Co cobalt 760 1.9 125
28 Ni nickel 737 1.9 124
29 Cu copper 745 1.9 128
30 7n zinc 906 1.7 135
31 Ga gallium 579 18 141
32 Ge germanium 762 2.0 137
33 As arsenic 944 22 139
34 Se selenium 941 26 140
35 Br bromine 1140 3.0 112
36 Kr krypton 1351 — 103
37 Rb rubidium 403 0.8 248
38 Sr strontium 549 1.0 215
39 Y yitrium 600 12 4.469 178
40 Zr zirconium 640 1.3 1650 6.506 160

USE YOUR OWN TABLES: THESE ARE TOO SMALL TO READ!

First
Atomic g, Namme Ionization  Electro- Melting Boiling*  Density**  Atomic
Number - Energy negativity Point Point (e/em®) Radius
(kJ/mol) (K) = (pm)
41 Nb niobium 652 1.6 5015 146
42 Mo molybdenum 684 292 139
43 Te technetium 702 1.9 5150 136
44 Ru ruthenium 710 2.2 4173 2 134
45 Rh rhodium 720 2.3 4000 12.410 134
46 Pd palladium 504 22 12.020 137
47 Ag silver 731 19 10.500 144
48 Ccd cadmium 868 L7 5.650 171
49 In indium 558 1.8 7.310 166
50 Sn tin 709 2.0 7.310 162
51 Sh antimony 831 2.1 6.691 159
52 Te tellurium 869 2.1 6.240 142
53 1 iodine 1008 27 357 4,930 132
54 Xe xenon 1170 26 161 0.0059 124
55 Cs cesium 376 0.8 302 1.873 267
56 Ba barium 503 0.9 1002 1910 3.594 222
57 La lanthanum 538 1.1 1194 3730 6.145 138
Elements 58-71 have been omitted.
72 Hf hafnium 659 1.3 2503 5470 13.310 167
73 Ta tantalum 728 1.5 3269 5698 16.654 149
74 w tungsten 759 24 3650 5930 19.300 141
75 Re rhenium 756 1.9 3453 35900 21.020 137
76 Os osmium 814 5300 135
77 Ir iridium 865 4403 136
78 Pt platinum 864 4100 5 139
79 Au wold 590 3080 19.320 146
80 Hg mercury 1007 630 13.546 160
81 Tl thallium 589 1730 11.850 171
82 Ph lead 716 : 11.350 175
83 Bi bismuth 703 X 9.747 170
54 Po polonium 512 23 9.320 167
85 At astatine — 22 610 — 145
86 Rn radon 1037 — 211 0.00973 134
87 Fr francium 393 0.7 950 270
58 Ra radium — 0.9 973 1413 5.000 233
59 Ac actinium 499 1.1 1320 3470 10,060 -

Elements 90 and above have been omitted.

* Boiling point at standard pressure

**Density at STP
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Table S Questions:

1.

© oo~

Draw an empty periodic table (omit groups 3-12) and include Symbols, Atomic Number, and

Electronegativity value for each element.

a. Draw a bar graph representing the trend of electronegativity in group 1 and 2. Organize
symbols of elements on the X axis and the numerical values on the Y axis.

b. Draw a line graph representing the trend of electronegativity in period 3 and 4. Organize
symbols of elements on the X axis and the numerical values on the Y axis.

c. Incomplete sentences, describe the Electronegativity’s general trend in groups and
periods.

d. State the reasons for your observations?

Draw an empty periodic table (omit groups 3-12) and include Symbols, Atomic Number, and

lonization Energy value for each element.

a. Draw a bar graph representing the trend of lonization Energy in groups 1 and 2. Organize
symbols of elements on the X axis and the numerical values on the Y axis.

b. Draw a line graph representing the trend of lonization Energy in period 3 and 4. Organize
symbols of elements on the X axis and the numerical values on the Y axis.

c. In complete sentences, describe the Ionization Energy ’s general trend in groups and
periods.

d. State the reasons for your observations?

Draw an empty periodic table (omit groups 3-12) and include Symbols, Atomic Number, and

Atomic Radius value for each element.

a. Draw a bar graph representing the trend of Atomic Radius in group 1 and 2. Organize
symbols of elements on the X axis and the Atomic Radius on the Y axis.

b. Draw a line graph representing the trend of Atomic Radius in period 3 and 4. Organize
symbols of elements on the X axis and the Atomic Radius on the Y axis.

c. In complete sentences, describe the Atomic Radius ’s general trend in groups and periods.

d. State the reasons for your observations?

Using answers from problems #1 & 2 find any correlation between Electronegativity and

lonization Energy.

Using answers from problem #3 find any correlation between Atomic Radius and Atomic

Number.

Make a bar graph for the boiling points values of the Noble Gases.

a. Find the correlation between the trend for Atomic Radius and the Atomic Number for the
Noble Gases.

b. Explain your findings.

At what pressure the Boiling Points have been calculated?

At what temperature and pressure the Densities have been calculated?

What is the density of 2 moles of water?

10 Using the density of helium, what is the mass of 2 moles of helium?
11. Would the density of neon be higher or lower if its density were calculated at 2 atm.
12. What is the general correlation between Melting Points and Boiling Points?

17



Table T
Important Formulas and Equations

Density

d = density
m .

d= — M = mass
V = volume

Mole Calculations

given mass (g)

number of moles = .
gram-formula mass

Percent Error

measured value — accepted value
x 100

% error =
accepted value

Percent Composition

ass of pe
% composition by mass = Dass|Gl PAS <o/ 100

mass of whole

grams of solute « 1000000

parts per million = -
grams of solution

Concentration
el moles of solute
liters of solution
P,V Povo P = pr(-ssuro
Combined Gas Law -—%,—l - ,}—“ V = volume
1 2 T = temperature (K)
M A= molarity of H* My = molarity of OH~
Titration M\V,=M,V
ATA B"B V, = volume of acid Vy = volume of base
q = mCAT g = heat H; = heat of fusion
Heat q = me m = mass H, = heat of vaporization
q=mH, C = specific heat capacity
AT = change in temperature
Rt o Ed » i -
Temperature K=°C+273 K = kelvin

°C = degrees Celsius

Radioactive Decay

!
)T t = total time elapsed

T = half-life

1o —

fraction remaining = (

number of half-life periods = %

18




Table T Questions:

Density

Calculate m in terms of d and v.

Calculate v in terms of m and d.

What is the d of an object with a mass of 102.0 g and a volume of 10 cm®?

What happened to the d of an object whose v decreases?

A nail (m=2gandV =0.5cm® is cut in 2 pieces. Explain why the d of each half remains the
same as the original nail.

An object has a mass of 23 g and a density of 10 g/cm® what is its volume?

7. What is the density of aluminum?

orwdPE

o

Mole Calculations

1.
2. What is the number of mole in a sample of 6g of NH3?
3.

4. What is the mass of 4 moles of C,H,?

What is the number of mole in a sample of 45g of H,O?

What is the mass of 2 moles of H,0,?

Percent Error

1. Can the Percent Error be less than 0?

2. What is the difference between the measured value and the accepted value if the Percent Error
is 100?

3. A Student calculates the density of iron at STP to be 8.956 g/cm®. What is the Percent Error?

4. Why do we have to calculate the Percent Error in scientific experiments?

5. In an experiment a student calculates the atomic radius for iridium. The % error of the
calculation is 23 %. What is the experimental value?

Percent Composition

oakrwdE

What is the percent composition by mass of H in H,O,?

What is the percent composition by mass of all the elements in (NH4)3PO4?
What is the percent, by mass, of water in MgS0O,4.2H,0?

How many grams of O can be produced from the decomposition of 50g of H,O?
How much phosphorus can be recovered from 25g of (NH4)3PO4?

How much potassium can be produced from 125g of KMnO,?

Concentration

1.
2.

3.
4.

Describe the laboratory procedure to make a 2 M NaCl(aq) solution.

What is the molarity of a solution of KOH if 1000 ml of the solution contains 11.2 grams of
KOH?

How many moles of KOH are contained in 250 mL of 2.0 M solution of KaOH?

A 40.0 milliliter sample of 0.50 M HClI is diluted with water to a volume of 100. milliliters. What
is the new concentration of the solution?

What is the concentration in parts per millions if a 500 g solution of copper (1) sulfate contains 5
mg of copper (11) sulfate?

19



Combined Gas Law

Titration
1.
2.

3.

o

Heat

1.

2.

o

Given the formula for the combine gas law, express every single term in term of the other
terms.

What will be the new formula if temperature is constant?

a. What is the name of this formula?

b. Draw a line graph representing the relationship.

c. Explain in a sentence the result of the line graph.

d. Find an example to illustrate your findings.

What will be the formula if pressure is constant?

a. What is the name of this formula?

b. Draw a line graph representing the relationship.

c. Explain in a sentence the result of the line graph.

d. Find an example to illustrate your findings.

What temperature scale has to be used for temperature?

Do any specific scales have to be used for pressure and volume?

At STP, a sample of hydrogen gas has a volume of 10 L. If the temperature is double and the
pressure is double, what is the new volume of the gas sample?

At STP, a sample of helium gas has a volume of 5 L. If the temperature is quadruple and the
pressure is triple, what is the new volume of the gas sample?

What is a titration?

How many milliliters of 0.50 M NaOH are required to exactly neutralize 20.0 milliliters of 0.20 M
HCI?

If 100. milliliters of a 3.0 M solution of HCI is exactly neutralized by 80. milliliters of NaOH,
what is the molarity of the NaOH solution?

What is the molarity of an HNO3 solution if 10.0 milliliters of 0.40 M LiOH is required to exactly
neutralize 200 milliliters of the HNOj3 solution?

How many milliliters of 1.0 M HCI are needed to exactly neutralize 50. milliliters of 0.5 M KOH?
Describe the laboratory procedure of titration.

NookrwnpE

8.

9.

What is the definition of specific heat capacity?

How is the heat of fusion defined?

What is the definition of heat of vaporization?

Write the formula for change in temperature.

What is the specific heat capacity of water?

The temperature of 10 g of water has increased by 10 K, how much heat was absorbed?
After an experiment using 2 g of water, 20 J was released in the surrounding and the final
temperature is 257 K, what was the original temperature of the water?

What is the value for the heat of fusion for water in J/g?

What is the value for the heat of vaporization in J/g?

10. How many Joules are required to melt 1000 g of water?
11. How many Joules are needed to vaporize 10 g of water?
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Temperature

1.
2.

3.
4.

Convert the followings: 0°C to K, 373 K to °C, 35°C to K

What is the difference in degree Celsius and in Kelvin between the freezing and the boiling
point of water?

How is temperature defined?

Is 1 K equal to 1°C? Why?

Radioactive Decay

ROo~NoGO~LNE

12.

13.

14.

15.

16.
17.

What is the concept of half-life?

What is the concept of Radioactive Decay?

What is the value of (1/2)°?

What is the value of (1/2)*?

When is t/T = 0?

When is t/T =1?

After how many half-life periods an original sample of a radioisotope will decreased by ¥4?
What is the fraction remaining after 5 half-lives have elapsed?

What is the half-life of nitrogen-16?

. A sample of uranium-238 is stored in a safe place, what is the amount remaining after 1.35 x

10'° years and what kind of decay particle are given throughout the years?

. A sample of an unknown radioisotope has taken 2 weeks and 2/5 of a day to have 1/64 of the

original sample remaining. What is this radioisotope?

If the initial mass of a sample of cesium-137 is 1.00 g, how much will remain
after 151 years?

Consider a sample of fossilized wood that originally contained 24 g of carbon-14.
It now contains 1.5 g of carbon-14. How old is the sample?

A 64 g sample of germanium-66 is left undisturbed for 12.5 hours. At the end of
that period, only 2.0 g remain. What is the half-life of this material?

If a pellet of cobalt-60 that has been in storage for 26.5 years contains 14.5 g of
cobalt-60, how much of this radioisotope was present when the pellet was put into
storage?

How long will it take for 1.00 gram of strontium-90 to decay to 125 mg?

A patient receives iodine-131 as a medical treatment on Sunday October 18 at
8:00:00 am.

On what day, date, hour, minute, and second will only 1/8 of the original sample
still be radioactive?
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KEY

Atomic Mass — |12.0111 —4 | =— Selected Oxidation States
+2 , ‘
Symbol — . 4 Relative atomic masses are based
+

on '2C = 12.000

Atomic Number —s 6 Note: Mass numbers in parentheses

are mass numbers of the most

Electron Configuration — | 2.4 stable or common isotope

Periodic Table Questions:

Which elements are in the liquid phase at room temperature?
Which elements are in the gas phase at room temperature?
What are the 2 main divisions of the periodic table?

What are the 7 metalloids?

What is the number of e-, p, and n in a neutral atom of nitrogen?
What is the Atomic Mass of xenon?

What is the Atomic Number of barium?

What is the electron configuration of iodine?

What are the relative atomic masses based on?

. What are the Selected Oxidation States of chlorine?

. What is the Symbol of krypton?

. Name the 6 Noble Gases?

. What are the characteristics of metals?

. What are the characteristics of nonmetals?

. What are the characteristics of metalloids?

. Is hydrogen considered a metal?

. What is the difference between helium and the other Noble Gases?

. How many groups are in the Periodic Table of Elements?

. How many periods are in the Periodic Table of Elements?

. What does the period number indicate in the electron configuration of an atom?
. What does the group number indicate in the electron configuration of an atom?
. What is the name of groups 3-12?

. What is the name of group 1?

. What is the name of group 2?

. What is the name of group 17?

. What is the name of group 18?

. What does the Selected Oxidation States numbers represent?

. How many valence electrons are in an atom of cesium?

. What is the outermost principal quantum number for an atom of arsenic?
. What element has an electron configuration of 2-8-10-2?
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