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Measurement & Significant Figures: Ch 3-4
1. Record the volume of liquid pictured to the left. Use the correct significant
figures and units.

(V. D mbL.

2. Someone else measures out 30. mL of liquid and adds it to the liquid you measured in problem 1,
above. Calculate the total volume of the combined solution and record the value using significant

figures and units. 6(% L

Molar Conversions, Percent Composition, Empirical and Molecular Formulas: Ch 7 (pg. 170 - 196)

1. Determine the number of representative particles in each of the following:

a. 1.00 mol AI(OH); LOZ A0 AL(OW); ¢. 1.00 mol Hf eOLA3? WL

b. 1.00 mol Ca(C:H302): CNeYA x\D?'aCLb(, Crz_\‘\e,ozj& d. 1.00 mol CsH120¢ Lo Dz.}c \63 (;4, ‘_L!-Qk

2. Determine the number of moles of each of the following:

a. 6.022 x 102 AL(OH)s particles | ,000mo\ AVlOW),| © 1785 gof HE 1000 WA
b. 22.4 L of CO: (@STP) LDOwwo\ CQ.,. d. 180.156 g of CsHi20¢ \ ol C,.,,lv-\u,ﬂ.
3. Find the empirical formulas for the given molecular formulas. The first one has been done as an example.
a. CoHig + 2 CiHo c. C2Hs02 CH.0O e. CoHsN Colha N
b. NaHq A, d. P4O1o P, Oy f. Ses0s 3e g
4, Determine the percent composition by mass of each element in the following compounds:
a. LiCl" L4 gl #3505 .0\ = 2 e\ \ o -
oo a a¢ A42.294) mo\\ L A fo, 279 Ly
w37 ] . 2 iy
_‘__w_‘mw,f,ﬂw Ao = \Lp,ﬁﬂ o L W%ﬁf} =y 2100 2 W ° / O
‘42%‘?} 41 ,% Yo :) L.\C\ [P
b. AKNO3)s
MO G rrasst (RN A A\ , 14 1,1;3)9/6 \\\1 1 {h f‘/ O
2‘51@\5‘[\'\0\ -
¢. Hg(OH).

WA\CLE YA D L (ab 5\% % 6 2104 %C) 0.8,5015 %Pr
224, Yol l !

5. Use percent composition by mass to determine the empirical formula of each of the following compounds:
a A compound that is 34.43% iron and 65.57% chlorine.
O Lp\l&f)mla\ ; (0\9\“"3 ](3-\ ‘.W\D\( '| ‘ \t{b’[‘)'y“)\(f\ (I:Q,Q\ j

P Hr S\ e
3 ‘fﬂﬁk) M - 300 Fe
b. A compound that contains 85.6% car bon and 14.4% hydrogen.

(BlogC mel g MoghAmel L M3e e el
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¢. A compound that is 45.9% potassium, 16.5% nitrogen, and 37.6% oxygen.
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6. Determine the molecular formulas for each of the following:

A compound with a melecular mass of 78.1 g/mol and an empirical formula of CH

Ly

a.
7‘8) f(‘ﬂ() s
(12.01 1t ooy M 54
b. A compound with a moleculal mass of 32.1 g/mol and an empirical formula of NH;
----- \1'0 W_LS? ‘f)\ r\-‘L\.\
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Unit 2: The Behavior of Ga

ses- Ch 12 (pp. 327 - 355)

C(_p H'i@

A compound with a molecular mass of 88.0 g/mol and an empirical formula of C;H40

Ca Ly \’\‘3 szm

1.

whether the relationship is direct or inverse.

¥

Direct or
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when the temperature is increased to 200.0°C?
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A A helium balloon has a volume of 25.0 L at 102.0 kPa and@ ﬁ’termin

. (5500 MJ Sl
' Cara.

[ E=3 7

J\«/w\)

BN A

\c....

Draw a graph showing the general trend for each of the following gas law relationships and identify the

T
A rigid container holds a gas at a pressure of 55 kPa and a temperature of -100.0°C. What will the pressure be

3. e its volume at standard temperature
and standard pressure(STP). Siondarel T 1 2713 14 Simanda o Pl Ve
?,'_\l’,,,' - "}z-\jzm \/ -, P N T/r s
T [ 251
‘ Vo TV %M}‘
4. Calculate the grams ofoxygen (Oz)inalZ5L tang if the pﬁressure is 25,325 kPa and the temperature is 22.0 °C.
b l’z- \S L. S
DU=nT = R - ng,sz_fa@ ) 12t O 298, K.
. n_ﬁk\- T e
T C 2 ‘)( 205 @
12Qneh 2 »ﬁo% - Al DOy
Unit 3, Part 1: Molarity and Solutions - Ch 18 (pp. 509 - 515) -
1. Determine the molarity of a 100. mL solution made by dissclving 4.95 g NaCl in water. o
- N 49950000 Ao | BaCY an - Sl VY %q'mma
™M £ 3 BB Qg 7 O DBATmeAMect M~ DN \O& \

2. Determine the mass in grams of H2504 in 15 mL of a 2.4 M H2804 solution,

™M = _m“ vie N = (2 Almot )(L,),O\t;, L:) 0.0 a0 \leDu

N L oG L

3. Whatvolume of 12 M HCI solutlon will contain 1.0 moles of HC1?

M= O ! \f—:‘_-’g . ]Dmo\\r\c
N LA \‘2- ot /L

R

- @;_P%L?

4. Determine the final concentration of a selution made by diluting 23.4 mL of 6.0 M NaCl stock solution to a final

volume of 250. mL

I N Mz\j 2.
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Unit 3, Part 2; Stoichiometry - Ch 9 (pp. 238 - 259)

1. Balance the chemical equation helow, and use it for the questions 2 through 6:
2 CoHg+ 1029 4 COz+2_H:z0
2. Determine the molar masses (with units) of each reactant and product:

CZH(): ﬁ\)‘o{{) 5’(\(\0\ 02: BZ\OL)%)I%\'\\ COZ: ’AZ\“()\ c)"{"{\i’.‘)\ HZO: \(1\)\02/31}&{‘\'\\

3. How many moles of CO; are formed when 3.7 moles of CzHs are reacted with excess oxygen?

2T o Co W 4 Y (L)
AR [aae 2. X"‘T /ll(rﬁi)\ CO? /
Dot €L T
4, Determine the mass of water proeduced if 64.8 grams of CzHs combust with excess oxygen.

(oA 0 GV, Veaed CoM Commol VL0 B Uy \J&‘) V—fﬂgg
D200La 8, Eweol (2o ”"“"\\m,\ IR GO gt
5. How many liters of oxygen are needed to react with 12.5 L of CzHe? Assume standard temperature and
pressure.

2 5L Gl ottt (G H LO N
28L e lle el Ve TImet O2 L 228802 L Tazel O,
22“’\ L—Cl\l'(a Qw\c;\ C2\~\<_,, \ """L:’\Ob
6. What mass of carbon dioxide gas will be produced when 15.6 g of C:Hg is reacted with excess oxygen?

\%lKO%C.LHLp- VeV Co W R M & A, 0\6(:.0 YZ‘;T‘T);\
20.0b aCtle 20t GWe Ty COa

If this reaction were carried out and only 40.6 g of carbon dioxide were produced, what would be the

percent yield? Getoe o 40,0,
’ "(’V\eor(’f\car o= A5, _,\: Voo = M

7. Balance chemical equation for the single-replacement reaction between aluminum and iron (II} sulfate, and use
it to complete the following problems:

L _Al{s)+_3> FeS04>_ 3 Fe+ __ Al2(S04)3

8. Determine the molar masses of each reactant and product:

Al:zuap 2 || sty 191a) 2 Fe: 55895 | |patod: 342407 fa

9. Calculate the number of aluminum atoms need to react with 2.56 moles of ir on (II) sulfate.

U * oy,

7 Slomal Fe 80,  admol P«\ o, 224108 ) -

10. How many grams of iron can be produced if 1.25 g of aluminum and 9.05 g of iron (11} sulfate are reacted?

V254 B, ot Y 3acl Fe 90U 56, 0F0s Fe.
. . \ o)
3 200gA  Zenot AV 0= .389

\'(\\\::\ Fe.
ApFesOy, \md FeSY | 3efe F2%95Te 3324 Ve _
\& Al 3\'(’}2: Pyl Fe P Dot Fe >.3 '20\ Fe.
Which reactant is the limiting reactant? Fe SO Which is the excess reactant? A\

Determine the grams of unreacted excess reactant that remain after the reaction is complete.

337g%e . Incdfe _ 2 BY_oudp o |22
%S‘ggﬁ\;’;’a "—'—3“"0\“““:"&‘" " \M\j‘%ﬂ\“ = \J D—:['S Pl‘\ _:_L!.Q-,-L--

11. In the lab, 0.55 grams of aluminum are leacted wnth excess iron (1) sulfate. Calculate the percent yield if the
22 g el U ‘ e
reaction produces 1.52 grams of iron.

0S5ar\ . oD Bee\Fe | 5% =\, 1 Fe W““‘*‘ \ {
J 2o, Bah AP TN SV 0 “qﬁ :quj
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12. Solid carbon and liquid water react to produce carbon tetrahydride gas and carbon dioxide gas. The balanced
chemical reaction is written below.

2 C(s) + 2 H20 =» CHas(g) + COz(g)
a. 35.0 g of solid carbon react with excess water. Determine the theoretical yield (in liters) of carbon

tetrahydnde gas pr oduced at STP.

qC ~ymdh C =7 o CAhg 1Oty
v

B0, Lo @ Lok Gl 224100 1o a0 oy
l? L)\ (’S( 1‘?'*5']‘ ( y (‘(B,;;L ( “ [ i 1 1! \é’ (}\Q’\\l’h\
e \\a 0y
b. How many grams ofcallbon dmmde can be expected from the reaction if the percent yield is 85.0 %? Rt

Dh'\c G!(‘\\u“‘

35, Og C, ! W\o\ ( \ﬂéf{?_f ) 44 18} cj( (W):/w ) \\i) 065 Lo ,“\3 o 2%4 %( (“023

\) O @( Zoneh O \w OOy B
Unit 4: Covalent Compounds and Intermolecular Forces - Ch 16 &17 (pp. 436 - 466 & 474 - 47 7)

1. According to the octet rule, most atoms become more stable when they have % _valence electrons. The

exception to this rule is\ay A xae (Y, which is most stable with <2 _valence electrons.

2. How do you know whether a molecule will experience:

a. dispersion forces h. dipole-dipole attractions ¢. hydrogen bonding
G\ M ccnde VPUACLE nChe e, POy oy Vv 6Oy
3. State whether the following compounds contain polar covalent AEN " '

bonds, non-polar covalent bonds, or ionic bonds, based on their ond type
electronegativities. 0.0-04 nonpolar covalent

a. KF 4.0°0.% 3,2, fonic, d. Ch, nonpolaw | 04-10 moderately polar covalent

b. SOz 3&-25:1.0, mcdler Piar g Naz0 venie 1.0-20 vety polar covalent

T >2.0 ionic

e NOz=2<g .2 0- oS, meod polar . 02 vweapolar

4. Draw the Lewis dot structures for the following compounds, and identify the strongest type of cohesive
intermolecular attraction each molecule will experience.

a. B b. CBI‘4 ¢. CHzBr: d. CHi:0H
{iﬁft ? v {OH
e OI%K /ij)f el 6‘(_‘ PG B |
Y. 2 Lo a3 H—CI)—H
35
d-\ e LA S o S pote, Aupolc H
)\ \ ‘ lC}\_') (s Aas
‘\3

5. Which of the compounds in problem 4 do you expect to have the highest boiling point? C\h. g4
6. Predict the order these compounds will evaporate in at room temperature, Which will be the most volatile?

fastest Yo, CWva ML, oy, O 2, O H slowest
7. Define the following terms and explain how they are related to intermolecular attractions.

Cohesion: o _ \ i
Oy oG Oy edeoe ey e A VA GO VI 0 Ve SR o O 8 S I PR U Y AN T

SO~ TWMFS Shpmeace CONE= O .
Adhesion: | v ;

o O NN 0N el oedy yrr e o\, vl ace o \QE?(‘“Q( Ny, T
Yhe stvrce s s paesin, dinemany DL e SO Ne e

Surface Tension;

CoVse) “:f‘f\}z cONCEA DY - k_ ‘)) WG CA UM D .
e es  vrSoM s AN Yoy Sy dane. Noprn on
Lodey, O\ Q\d\\r'ﬂ/‘"“\U‘{f‘""’w GD VAT (g Y o b
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Complete the Table: *If a compound has resonance, be sure to draw all possible structures.

Draw the Dot Structure

Draw the 3-D structure

Name the VSEPR Shape, and
indicate polarity

Check(/) all forces present &
Circle or box the M to identify
the strongest force,

3-D Structure:

Shape Name:

W

dispersion

dipole-dipole

SEeTALD P

v
A JR R ~ /
H b Polar or Nonpolar? :
P hydrogen bonding @
Pr;: e 3-D Structure: Shape Name: dispersion
- c L?‘& ar oy e ’3!_ '\/
2,-\‘\’ =] \ ( (\\(;3(_)(\(_& \
RO IR To ) 2 7 e Py areN G A\ dipole-dipole V“/‘\
2 \:,'1) e U0 / I @9}@01 Nonpolar?
e ¥ = hydrogen bonding
S0 (p+ 2y =\ 3-D Structure: Shape Name: dispersion Y
¢ ,Q ~ O DoAY dipole-dipole Q>
> ”%‘ v e S\ o S ~— (E_Qﬁi\l‘ or Nonpolar‘? -
9 ! SO O &' hydrogen bonding
?Q_p)
NH3: x 300 R 3-D Structure: Shape Name: dispersion o
C ) g
oo PNV G dipole-dipole P
(4 N H / Ny [ Polar or Nonpolar? )
Q [ \Z 3 oG hydrogen bonding @
H,0: 2{O)Ve=¥ 3-D Structure: Shape Name: dispersion
e
W - (‘561 Beat dipole-dipole
i b ) - Polar or Nonpolar? v’
B hydrogen bondin
i LRI YN s yaros & @
SF;: (o34l D) = 24 3-D Structure: Shape Name: dispersion Y

-

o
N Tl L D) VO EANR Aewdelp [ dipole-dipole (\})
Yo TE T f= Y % Polar or Nonpolar? -
6 s F [ PAal hydrogen bonding
AP+ 1= 3-D Structure: Shape Name: dispersion C
R Vonear _ _ \/>
I N I dipole-dipole
(\j:_ ( Polar 01(&0n;gola=7
\ hydrogen bonding

8. Identify the types of intermolecular forces each of these compounds will exert. Then identify the compounds
from the table above that the compound is likely to adhere strongly to.

a. CHa
.y
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b
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9. The figure below indicates the shape of a droplet with high surface tension.
a. For the droplet pictured, which is stronger, the adhesive forces or the cohesive forces? _Canen e,
b. Sketch how the shape of the droplet will change if something is added to weaken the cohesive forces.
c. Sketch how the shape of the droplet will change if it is put on a surface with stronger adhesive forces.

)

Unit 5: Thermodynamies: Ch 11 (pg. 293 — 218)

1. In which direction does heat flow when two objects of different temperatures come into contact with cne another?
Give an example from your own experience. ‘
Hot oveay baves coolwes

ot

“+o

2. Isfreezing a popsicle an endothermic or anexothei

Coldd

S

Wy

T :
los s

1ic)process? Explain your answer.

Heor vawst be v Conoved T Frecce (S"l)\\tll‘l'j\'\l{\ SHMM avas

3. Complete the following table: Fill in what you'd expect to see for exothermic versus endothermic systems.

Exothermic Endothermic
Sign of AHsystem Y@L P O=ANY C
Heat flow (in/out of system) O WN "
Measured AT of Surroundings S 3,
e Feeds e Sweat L e (akebroan]
2 Examples St en WOoras wnen e | sinen @ oo ‘4"'“;\:5;

COT T TS5,

A heating curve is shown to the right.
4. Label each section of the curve with the corresponding

phases (s, ], g, etc).

5. Match each step on the heating curve for water to the
corresponding behavior (write the letters by the steps).
Description of Behavior

A.

Energy is used to increase the temperature of solid ice.

B. Energy is used to increase the temperature of liquid

water,

C. Energy is used to increase the temperature of gaseous

water (steam).

Energy is used to meltice (S — L).
Energy is used to vaporize water (L — G)

COND. PerMlD

ASten I Step2 2 Stepats Stepd = Step5.C

5
B /3
O b A
o
o !
o,
g
= 2
S~
1
>

v

Heat Supplied at a Constant Rate

6. Identify the steps (1 to 5) on the heating curve above that correspond to each of the terms listed below - some
terms refer to multiple steps.

a. heat of fusion

b, heat of vaporization

c¢. heatof solidification

step (s)__&X d.
step (s) A e.
step (s) 2 f.

heat of condensation

step (s) <%

latent heat step (s) 22

sensible heat step (Sh.y. 22 ‘-
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For the following questions, refer to the table of specific heat values to the right.

Specific Heat
7. Compare the specific heats of ethanol and mercury. Which substance requires g °C

less energy to heat to a higher temperature? Why? (Assume equal masses.) Ethanol 2 44

Mercury 0.14
Hydrogen 14.30

N . .
l Ae e \/ e, o lowo e SPeat v el

RN 1 Ty v e TO VoaEe, v f Q.p(\(\;;(—?("(;{\k){(f, Radon 0.094
b ~/ \"C ;I & Y"‘(f_’,qx.)‘x s ondy O Sley compred Water 4.18
Yo ”“\‘:“'\("( \,\ ("')\}, . rﬂ‘f‘\;\ - [\ \(,(‘k)‘\ g «; ) [ 1 (# \" o
8. Which requires more energy to increase the tempelature by 1°C? Explaln why
1 g ethanol {1000 g etllanol) 1 g mercury 1000 g mercury

- pot k. - oy ‘(“\\ -~y
VoY Y gl VAN (e Vit heat YOO e oy Qr\d

I dodces 1000 Fianes, raore eneres T CRege Tino ieens
9. The element hydrogen has the highest specific heat of all elements. Determine the amount of energy needed to
raise the temperature of a 340.0 g sample of hydrogen by 30 °C.

DA = e C AT
" 504w, 202 3 UOTCL T 14DBED S

o)

10, Brass is an alloy made from copper and zinc. A 590.0 g brass candlestick has an initial temperature of 98.0°C.
When 2.11x104 ] of energy is removed from the candlestick, its temperature decreases to 6.8 °C. Determine the
specific heat of brass.

AR = G AT

C= AV L onao'> \o 24, >/

AT @D D?)) (1 Y(" MO(»\} D(“’

11. The element radon has the lowest specific heat of all naturally occurring elements. Calculate the change in heat
needed to cool 35.0 g of radon by 10.0 °C.

A\'\ T CU A.-T
-:3\) \bge O ﬂ/\ ; \C, <w IDOC,)

R i

Sazes |
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Thermodynamic Properties of Various Substances

Cootia [ Melting J Crig. [ Boiling L Cgas,| |
Substance (g ‘°J Point (°C) Al e ‘l (g 'OCJ Point (°C) Aftar 5 (8 ‘OC)
Water 2.10 (.00 334 4.18 100.0 2260 2.00
Ethanol 2.47 —117 109 2.49 78 838 1.74
Benzene 1.51 5.5 444 1.73 80.1 390 1.06
12. Sketch a cooling curve for benzene. +
a. Label the te?nperature axis with the melting point and the boiling %anz,{fne,,
point, and identify the phases for each section of the curve. L) 43 )
b. Using only variables, write the equation you would use to $ ah
calculate the change in energy when 35.0 g of benzene is cooled §
from 85.4°C to 10.2 °C (don't solve them). T g L
A W\C [5\ R LA A\\a}m\ o C,\,%IS“T E N—

N
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leat Removed at a Constant Rate
Determine the amount of heat gained or lost during each of the following changes. (Use the values provided above.)

13. 45.0 g of liquid water at 20 °C is converted to steam at 115°C. Ao el B
AR = enC AT, & e By + 00 le.\_»."\' . A—"‘r-i :]\:‘{&h
= 45, O?) 1A ——3(%0 °C)4’ 45 Dg(zzvo Sj E Mi;ﬁ—zo e
" A4S0 2 DD )(\5"@ T= 20°C.
X\ O v ? 0

14. 220.0 g ofsohd water at -35.0 °C is heated to form llquxd water at 50 0 °C

A 4

Heat Supplivd/Remnved at a Conslant Rate

_ T psover
AN RN C, /\"} v A en O AT o
2720,0 (J')"\b )\w 2500 % ‘)‘)()O‘j Y ‘;%”ﬂ‘*‘)?(?;% '/%“%}?1 EO0C, ;& SO°C
16T e e HARON ¢ AGHBOS o - AT
e P VA A -
) et =) fuat Supplied/Removed at 2 Constant Rite -
15. 20.0 g of benzene at —45.0 °C is heated to 10.5°C. A sl '
Pz — - benzene.
D= oo € AT e Mg v v C bff g0
A 3 Ty
. ~ o0 5,07, g
B e (-45,07C) = D05 O 5 55 i
§ y |D| ) ('J
- A\""I L5 ﬁ
54%.““/—‘4“—’_“@‘
S

1A= oS /
16. 5.00 g of ethanol at 155°C is cooled to 60.0°C. 1

A‘“\ < Y™y ng h‘kﬂ‘na R Y4 X &3“%(,{).'\{{ "t " .Q-\ bT\

i

18

ST e e T U7 = TN [ e\ «lft
Z S.Dofj.\,wﬁoat VT .).m%.j( 530 f@ '<=.>bt*ﬁ Wgc,( )

Temperature °C

IR

\(‘\l%é\r\ =

A 4

Heat Supplicd fRemoved at a Constant Rate

"~

AT STBIEST

T

X‘ ‘-90(::)"‘ .{g. = -ﬂt;; C.:{f

A 2

Heat Supplicd/Removed at 2 Constant fate




