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: -5 ,. /o0 ml
1. Convert 3.070x 10” L to mL. ?) JOID RGO L= O 006 3e 7@% T

. : -2
2. Convert 88.42 °C to K. =0.026070mbl = 3.010 %16 mL
SXM2% 21305 =W\, 67K N

3. What is the charge on a single proton? bath Cc,rl’ed_
) - AN SRS

4. Give the symbol and name for the element with 18 protons. How many neutrons and electrons?

g (s Amen . Mass E¥o . YO~ (B = L2 nuekens -

5. Aliquid has a volume of 2.4 mL and a mass of 3.602 g. Calculate its density. Is it more or less

dense than pure water? massS  _ .o \
olensity = 55 2 2 /6 glmL (25¥)

volume

6. Carbon has 2 naturally occurring isotopes: carbon-12 weighing 12.000 amu (98.90%), and

carbon-13 weighing 13.034 amu (1.10%). Calculate the average atomic mass of carbonh-lr-o 2 ded Se

avg mass = (O‘ (18'90)((2-000 aumu) * @ .OHO)(\% :O%k{qma&)
=ll.8C8amu t O. IV3375/ (2,01l amu

7. List 2 examples of pure substances <=z ’" A AT

Purle mlca(‘, Puie go\fl

8. List 2 examples of physical changes.
boi\i ng ,csnolevl‘sfnj : Sﬂtc:a\b ; me,‘;h}gj

9. List 2 examples of a heterogeneous mixture.

‘PLL{‘Q- Oz_ ﬁC{S

G unelim We
S'ol’ ﬁ'ce\-e‘d - ""ilk smpke Patidel tnac

10. Carbon tetrachloride (CCl,) has a melting point of -22.9 °C and a boiling point of 76.6 °C. What is

the state of pure CCl, at 94.0 °C?
) : jcc& (a,(tDU!, Hhe LP>

11. Write the name and molecular formula for an ionic compound of the elements bromine and
barium. =g il r .
Rab, 5T e bomide
12. A piece of metal weighs 22.834 g. The metal is heated from 1.5 °C fo 70.2 °C. How much energy
is gained by the metal upon heating if it has a heat capacity c, = 0.44 J/°C g?

AT =102°% —15°C =68.7'C

AH=mc, AT . . |
Ad=m ¢ A= @‘2 83‘{//)(“’-"!“{3,2);)((9857 %)

2 S-’Ql
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13. Give the chemical formula for:
a. magnesium chloride V‘-S Cl?..

iron (I11) oxide Fe‘l 3

b
c. silver chloride

d. sodium hydroxide Nea OH
e

sulfuric acid
HLSD-}/
14. Name the following compounds:
a. NaBr god(om browm de
0 (von (IT) oxide

BaS0:  ariom gulfate _
Mg(OH), maqneg owr hyd(b}ﬁ(l“i-

HCI ; 4
(e f/\}{d,{c (_,lful.o e a C-C‘L cH
NN
L

N
| i
|

15. Write the molecular formula for caffeine, shown to the right. CH,

CE’ H“;Nyoz_

® a0 o

3

[l

16. Give 2 examples of diatomic molecules.
Ol"]. ) O‘:_. \ N T
17. Are diatomic molecules polar or nonpolar?
Non. —-P(.‘JLCLF

18. Circle the reducing agent in the following redox reactions:
e

2Fe(s) 4 O,(g) > 2Fe0(s)

b. /_—fCu(s) 2Ag"(aq) > Cu*(ag) + 2Ag(s)
ClL(g) = 2mMgCl(s)

19. Indicate whether the following reactions are precipitation, neutralization, or redox.

!\%10‘)[ a. Fe(s) + Cu*(ag) > Fe*(aq) + Cu(s)

o fece P b. 2NaOH (ag) + MgCl,(ag) > Mg(OH),(s) + 2NaCl (aq)

nwe}-(c&iyérmmg(omz (aq) + H,S0,(aq) > Mg504 (aq) + 2 H,0 (l)
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ey
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& - =2

20. Give the oxidation number for carbon in the following:

chov example§ a. C(S)

ngCO(I)
CH4 ga= = 2= 4}}4
*4
+

C. H2C03(|) ‘
CO C:+°1d.C C 4 -6 = ._7_71_1,,0 do@e is -2

05% (aq) g on s _ien

-4
e. CBry (1) =0
21. Predict whether the following covalent bonds are polar or non-polar using electronegativity o
difference: ":
s H-Cl AE= 4 0-2. 0‘1 Lok a\i.@,@@:ﬂkawnaaku\n el !&3
)
polac < o5 ,601 nenpolel” oﬂ_“; ",\{‘
b. H-C A€ =25-21=0.4<05 8 DK
now polat gf |
c. H-S V\ou'\gt;\u.r A =27.5 -1l sof< 05 < & n
o) llE
d. H-H AE=0 @
st .88
22. Determine the limiting reactant when 19.3 g propane (CsHg) is burned in the R 8 §
W

presence of 70.8 g oxygen gas using the balanced combustion equation below,.
What is the theoretical yield of CO, in grams? What is the percent yield if an

experiment produced 99.6 g of CO,? Show your work, and write your answers :3
B

—
a—

below.

= ( 21
Do yfd/

R) C3H3+502 -> 3C02+4H20 "’:9\ /0\
Propans moley masy = (3)(”. oil JIMQS-F (.8‘)(( 008’3’”‘0‘@> =, 097 ‘jlm-p

O mtas ward = 2( 16999 g/meek ) = G52z 319989 lnwsl
2( 15,999 qlud) + (D UT-otiglest) = tj4 001 ool

Co, ¥ =
N
fz‘M,(,.? p rop-e. 26}1'7’.‘;)( peod —— 384Limiting reactant: propo-

¢¢.c7 - Theoretical yield: 5 2;89
ok Oq = ~70. ﬁﬁ/ L,m),z Ldlﬂ“’() Percent yield: 172 %

et Fiom ppes = 6158 e o) o )= 151wk O]
yield o o0 =~@Manton) (22CEN_ | 2n L0 COL
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23. Give the complete and net ionic equations.

Molecular equation: AgNO3 (ag) + HCl (ag) = AgCl (s) + HNO; (aq)

Complete lonic equation: P _ & e
/43* (ag)+ NOgz (eg) + Hog)+ Cllog)=y A4Cl (8) + H (ug) « NO3 ‘-"%)
C— \ .
Net ionic equation: <olid does nst dissecaty
Ag (og) + CQ (og)— AaCQ (5')

24. Give Lewis structures, molecular geometry (shape), and indicate if resonance structures
exist for the following:

Lewis structure shape resonance?
a. Cl, © ¢ L A;L.e,d no
LCR—~Ch:
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25. Use the below expression for Gibbs Free Energy AG to determine if carbon
dioxide (CO,) will spontaneously boil at 273 K. For CO,, AH,,, = 15.326 kJ/mol and
AS,.p = 70.8 J/mol-K. Show a calculation for AG.

AG = AH - TAS
AG=AU-TAS
_ fgj%.zb_z&__czn‘.//zs -70. %mﬁa/) _q oo KY
=I5B — 19 32‘54M R —4 00 XloT
?,.3!; 2737

q ,2 4M_?L£OOOS‘M@—Q spontaneous at373k2 ;{ AG<O

EE
26. 3. Draw a reactlon diagram (energy vs. time) for an exothermic reaction that
releases 10 kJ of energy and has an activation energy of 5 kJ. Label the reactants,

products, activation energy, enthalpy change, and both axes.

2 5% —‘—ﬁq
MM -io k;Tw';d. W — tfuwize as lageas Ca

P
| g LimQ

27. Use the Le Chatlier principle to predict the effects on the below equilibrium.

Lw@\ S
CO; (g) + HO () ¥ H,CO; + heat L@fo}mmc>
shift: left/right/none? €O, increases/decreases/stays the same?

a. increase H,0 A \(/

b. decrease H,0 L_

€. increase H,CO;3; z

EroUeimiL

e. increase pressure P\
i

T R

/N
d. increase temperature L— /,\
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28. Indicate the strongest intermolecular force (IMF) for the following as pure
liquids. Choices are dipole-dipole interactions, London dispersion forces, and
hydrogen bonding. '

a. hexadecane (Ci6H34) (-CbVL&LSV(
b. water (H,0) ‘/\imw

c. ethanol (CH;CH,0H)

d. methyl isocyante (CH;NCO) HSC/N\\C\\O OQ.&Y)GQ‘Q-

e. diatomic chlorine (Cl,) éI-CI ' LG'NL&V\ -— W@M
f..ammonia (NH3) ch_ dtm

g. formaldehyde (CH,0) t CzQ-‘-—'?O'Q-Q

29. Use the concept of IMFs to explain the low boiling point of helium, a noble
gas, in 1-3 sentences.

Hdio;m S a Srna-u lgﬂlﬁ’—fﬁl—c Q)\-rsw\ and Es Heodete mewo
London Sees ase weade TMFS Bf  nonpoloc  compordS .

ovetames e Lorden fovees | allpoiq He e
ﬂ\MMQ Mf e _IWJN %a"%};y%“k s U

30. Convert the pressure of 550, mm Hg at/atm.

\ atwr
%72 MMHS
—

? = (5 B B e uj\ Pressure=_ O, 1 2¥ cn

&;5;‘
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31. A sample of air has a pressure of 843 mm Hg. The oxygen mole percent is 21%.
Calculate the partial pressure of oxygen in mm Hg.

e\

——-—- - =
m»—._m
7 v =

- -

234, . Pos = l%-o Vimuﬂ

32. How much energy is gained/released when 15.2 g of ice melts to form water
given AHg,s = 333 J/mol? Show the correct sign and number of significant figures.

molac mass Hy 6 = (2)(1.00 & 5ludd) + /57997 3 fiocef = 18.0159 e
2ol (126 =5 7‘%( as%\fo 3 neof

LI e @ W‘/WQ)(%"”)— 2%\ AH=23| "%

33. Use PV = nRT to calculate the number of moles of gas occupying a volume of
25.4 L at a pressure of 721 mm Hg and a temperature of 50,°C. Use R = 0.0821

L-atm/ mol-K.
| PV =nRT
P={12) mm Hq )(;bj:uu% =0 AY9ade =5,
V=254¢L
T = &0. +2Z13.48 = 323.isK ‘“@)9(1?%)((25- ‘{’é)

(o o382 1¥ ’() 273, 15)2)

n=0.A08 weol
34. What is the concentration in units of molarity (M) for 2.84 L of aqueous

solution containing 10.3 g of dissolved HCI?
H pyof golute molad mass

= 2 s 5elutio Y =

“def :_[.uaﬁg[#"cﬂ t"3_"5‘.95‘7!m€
r"%-‘/@gl

4 M—a s ] ) ¥
# ml fs;m;(ijmw.%ﬂ'o“’sgw
Ys &,
M;ﬂ_ ?__LM @_ 0. oqctng M

7.8¢ L &*
e -—‘2‘?57/0 M
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35. Provide the equilibrium reaction between formic acid (HCOOH) and formate
ion (HCOOQ) in water. Label the Lewis acid/base and conjugate base/acid.

Heool + hoo==UCo0 + UsS wd N
cu-.,«,{ base c*_:.»nJ base CO)‘LJ _q____,.._. - Mﬁ{,ﬁ
it v
vl \
) X, 5\
36. What is the pH-ofa ¢ SOL_I]_QQ W|th [HY] -3x10 M? ;) %
/4 L. /,a (L)éw

.'"‘L;’"' y =

.’ !t‘s‘vLc{r d&'avwo

37. What is the [H ] of a solution with pH = 3. 6?

3.l _ . .
) =0 =0 a5 T

38. A titration experiment uses 40.60 mL of 0.205 M of magnesium hydroxide
Mg(OH), to neutralize 50.00 mL of hydrochloric acid (HCl). What is the
concentration of the acid? '

NacidVacid = NbaseVbase ) c,:b‘"SSOUZ-L"S +wive. !

/%5 = °2 Mb“ CZ.)(O ZOG'M) o.YieN Wj/‘”‘")zﬁ Z o+,
‘399

Mo U, = NV, ?,s-F )( L} | ot Mi{a.»i
/Va > Nﬁl/ﬂ LO "ffOlV 4o. om ) 7)?)6/\/(]
| Va .-(IS”O‘OOml) o M _@ o;ﬂ,aﬂ?"

2 Complete the followmg nuclear reactions for alpha emission:

’IH é_ ‘j—w;” 9;[{& ‘dOuL
SV’U/ ’ & - FNS on exam .

%Z’Laf—cl@l, ebuﬂ 222“%1]'[%*" '?

_ 23§
7= 2 Tn

&



