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I. {50 points)

A. {10 points) Write your answers to the following questions on the blanks provided.

No 1. The number of moles of HCE in 10 mL of 12 M HCt is equal to that
in 1000 mL of 0.012 M. (Yes or No})

)
v
N, BaS0y, Aquz Solutions of silver sulfate and barium chloride are mixed. Write the
Q
Q4

A formula of the precipitate(s) that form(s). [If no precipitate forms,
Lot ‘D"' write NR.
wieak Oc:id 3. Classify HCIO; as strong acid, weak acid, strong base or weak
hase

No 4. CgHsNH- is an Arrhenius acid when added to water? (Yes or No)

Nat 5. Acetic acid and sodium hydroxide are combined. What are the
spectator ion(s)?

B. (9 points) Wirite the net ionic equations for the reactions between aqueous solutions
of the following compounds. (Do not forget to indicate the physical tates of the )

compounds) =1 for no} showin sical shales
-1 go:- not nauving % %Or Basz CPOL})';

1. HCN(ag) and KOH(ag),_ HC N caal) + OH aq) -» Ha0 + Ch caq)

. n

-1 2. NasPOuaq) and Ba(OH)(aq): P0q3 tag) + Ba Q) > Baa (POy)2 ¢8)
Cor eoth .

pi1SYOE 3 NHy(aq) and HCHag) MR3 aq) + A cool‘) = MHy (aq_)

C. (11 points) Ten milliliters of a 0.250 M solution of Af,(CO3)s is mixed with 25.0 mL of a
0.012 M solution of KoCOs.

1. (6 points) How many moles of CO,% ions are present in the final mixture?

{OmL X Q.2.50 mol Al (O3 3 " 2mol Ccoz*" -1 50x\0 MO\
A L oOOmL lmol Al2€€O3) 5
3 P'\-s CD T - -4 l
(ot oving, 15.0mL X 0.012 Mo K603 % lmol COZ ~-3.0x10 Mmo
mole roko-2 ) {00OMmL tmol K260 R T s
-3 1- 4Lotol = 7.8 %10 “mol
1.3 x16° mol €O, AT 1ot for ot

2. (5 points) What is the molarity of CO5> ions in the final solution? (Assume the
volumes are additive)

15 x0> | p.22M
00360 answer N ﬂ‘l
MCD3 Tz —
O.0350

S
@DQX

Mot

.22 M
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D. (10 points) A sample of limestone weighing 1.005 g is dissolved in 75.00 mL of
0.2500 M hydrochloric acid. The following reaction occurs:

CaCOs(s) + 2H'(aq) —» Ca®*(aq) + CO2(g) + H20()

It is found that 18.50 mL of 0.150 M NaOH is required to titrate the excess HCE left
after reaction with the limestone.

1. (4 points) How many moles of hydrochloric acid are used ? e
1250 mL. MoCH O NSO MO

0.2500 ol Hel
ﬂHc‘:VS-OOMLHC\X | — - T oO0 i L

- ©.01815 - 0. 602715

0. 01598 mol Hcl
2. {4 points) How many grams of CaCO; (MM = 100.09 g/mol) are there in the

G Gy

sample? + \aco 166.049
 0.01598 mol Mol x Amol BT imol@P3 o o
mass“éc"‘c%-o x\rroll-tclx:).mo\\-i"’ ¥ jmol Qe
OR = answerin # 1 0009 Wt
2 2 phs for using 713
0. RO
71997 o mole £ap+s for e mass

. (2 points) What is the mass percent of CaCQOs in the limestone?
©.71947 w100 = 19.57 % -0&- ansuerin®Z 00

{1.005
19.57%0
E. (10 points) What is the volume of 0.2500 M cobalt (Il1) sulfate, Co2(SO.)s, required to

react completely with 11.20 mL of 1.45 M sodium carbonate to form cobalt (lIl)

carbonate? N QA2L03¢s) =» 2MaTLag) + O e )

2 Co*trag) + 3C0F taqd » Cea (co3) 3 ¢s)
4
oL lrm»\C_o%_ lrro\COch‘_)g

lySmol Na2cuz | mol €
CO mo X
11.2.0m L Vaz2C03x l — x 2ol -2 x Y 5 2 molco>t

,ﬂ\
Neoatsoy)y = ©-0054Imol 2ph> T 2 pts
V= ooosul o027k 2 pts o
G.2.S00 s
for #
217L 4 ©-0217L 2pts déwa;.c03
Ap¥s for volume
2 )('7
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Il. (28 points)
A. (10 points) Three experiments are performed:
- (A) Ca(OH); is mixed with HF.
09 (B) NaOH is mixed with Mg(NOs),
v (C) Cu reacts to form Cu®".
‘*? Write the letter of the experiment(s) that answers each of the following questions. If
Q none of the experiments applies, write NONE.
N Nong 1. Which experiment involves a strong acid?
5 2. Which experiment produces a precipitate?
épc , 13 3. Which experiment involves a strong base?
] p } each ang 4. Which experiment involves Cu as an oxidizing agent?
A 5. Which experiment produces water as a product?

B. (8 points) lodine reacts with thiosulfate ion, $,04%, to give iodide ion and the
tetrathionate ion, $40¢>. The balanced equation for the reaction that takes place is

l2(aq) + 25,057 (aq) — 2I'(aq) + S406>(aq)

if 25.0 g of iodine is dissolved in enough water to make 1.50 L of solution, what
volume of 0.244 M sodium thiosulfate will be needed for complete reaction?

N, - 250312 x imoll> _p0q8sSmol 1,
> 9.53.%%_ AT 2 pts

-
00885 mo! L2 x 2molS2C3 - ¢ .19 Tmol

\mel 12 'fTB pts
1
2- l,no\ m:.szgz
2,0 ame X
V!Ua;,sn.O.s = O"q-rmol X Lol ‘3:.0;'- 0.2uumel
= 0.807 d

ﬂ%pxs

O03CTL or BOITmlL
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C. (10 points) Consider the unbalanced equation for a redox reaction in acidic

medium:

CoHsOH() + Cr07%(ag) — Cr**(aq) + CO2 (aq)
Write a balanced equation for this reaction using smallest whole number coefficients.

The equation itself will not be graded but you will need to balance it to answer the
following questions. Write your answers in the blanks provided.
C 1. Which element is being oxidized?
CaHsOW 2. what species is the reducing agent?

6 3. How many electrons are being gained in the balanced reduction
half equation {use smallest whole numbers)?

4 4. in the balanced reduction half equation (using the smaliest whole
number coefficients), what is the coefficient of H*?

L} 5. What is the coefficient of Cr** in the balanced redox reaction? (use
the smallest whole numbers)

oxidation half equation :

- 1 12HW'aq)
W20 + C-:_HSOH Wy — D.COQ_(%)-\- \2e 41 @

ceduchod  holf reaction:
" caq) > 20r> Cog) +TH2O

2
LuHY aq) + &€+ CraOq

2- 24
\6\-\*'(0(‘3 <+ Q~Cf':z.o-1 COOP-‘I- C2 HecOH () = uCr COC])

+{AX O 4 2C0xcq)
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ll. (47 points)
A. {15 points) Answer Y for Yes or N for No.

NO 1. After the pressure of one mole of gas is ftripled (at constant
temperature), its volume is three times greater than its original value.

Mo 2. The partial pressure of water vapor in a gas collected over water is
independent of the temperature.

3. A molecule of He at 100 °C and 1 atm pressure will have exactly the
same speed as a molecule of Ny at the same temperature and
pressure.

-

. At a constant temperature and pressure, CHa gas wili effuse twice as
fast as SO; gas.

No 5. You are given two tanks of equal volume, each at the same
temperature and pressure. One contains Hz and the other He. The
tank containing the hydrogen has a larger number of molecules than
the one containing helium.

B. (6 points) What increase in the Celsius temperature will produce a 5.0% increase in
the volume of a sample of gas originally at 25.0°C if the gas pressure held constant?

V=V Vo= Vi4 0.09V,

=
V) oy __E'—- _.._\.‘.{.-- = —?:?-‘?" {sm °C
-_:J__:-z.__ T \.-OSV Ta

-3 for wron%
Ta= 219 set up
o
15 °c & -l for not hoving Tin®C
C. (5 points) A compound has the simplest formula CoHzX2. A 256.0 mL flask, at 373 K

and 740.0 mm Hg, contains 0.789 g of the gaseous compound. What is the atomic
mass of the unknown element, X?

0.1% 6.082 ¥ 313
7 LO- 2560 218

.0
'76:; MM = 26.93 o&\mo\
A
\ioj\z;&éound Q6.AD = A .01 + 2x1.00% + 2-X
5’““ L p¥s Y- 35.1_1-‘5 %lm@l
MM L pts = N P*-S

cor Q_.ndln%
35.L{5%!mol Cor divrding %9 * Yo

sotain alomic moss et ¢
st

w
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D. {9 points) A metal hydride, MH, reacts with water according to the following equation:
MH.(s) + HO(f) — M(OH); (s) + 2H2(g}

When 0.1232 g of MH(s) reacts with water, 225.0 mL of dry Hx(g) are produced at
16°C and 0.9870 atm pressure. Calculate the molar mass of MH, and identify the

meta|M(S-°l‘3'TOxO-l?.S - Nuy x C.032) x 289 9}p¥s
Nuy = G.003E0 mo | N/ |
L}G‘:\'i"@ N dds = Q.OOQE)C;O - o.00 4680 MP
(eoc S o = =

_ o123 2 - 1632%""”1

#—_f_-—#
26.32almol s Mo MM 7 "ocoouese T ois
J 7 T L Pt

E. (6 points) Consider two different containers separated from each other by a valve.
Both containers are at the same temperature. Calculate the final pressure inside the
system after the valve connecting the two containers is opened. Ignore the volume of
the tube connecting the two containers.

Container A Container B -""";‘_ nd
Gas Ar 07 \$ E:_?,oﬁ prassuic

v 20L 3.0L He ¢ heaases
P 1.0 atm 2.0 atm eécnec’é ¥
T 25°C 25°C

P,w = 2.Oakm %

PaVa ﬂV{

{Oatmx2OL = 5.0Lx P2

PAr el qoa\-m
3pks

.60 alm

F. (6 points) If a 0.0250 mol of NO effuses through a pinhole in a certain amount of time,
how much N>O,would effuse in that same amount of time under the same conditions?

nN‘:tOL.] - M Mo __.__——ﬁ’o:_CDLI = ___3_?.2—1-
G JMM”?-”LI 6.02.50 \|q2.02
for rNLESS -4

C.0Yy3 V'Y\O‘ NQ_Oq COY' ot MUV\%_ Sq;_pl'c‘.'

6 root -2 X5
9_,\?
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IV. (25 points)

A. (15 points) A student weighs out 0.1965 grams of an unknown chloride into an
Erlenmeyer flask and titrates it with AgNO3 using K.CrO4 as indicator. To reach the
endpoint, 17.24 mL of 0.1529 M AgNO; is required.

1. What is the number of moles of chloride ion in the sample?

-
12U mb ANO3 X 0.152amol AN03 ol Al mele
e T "8“"’3 \mol A

3 ots for Lristaks

0.002636 molCl™
. What is the mass of chloride in the sample? 5, ‘-I-S%—
Mass = 0.002.6236mo) x 3

o | C
"'Oe“ S.L}S-
(1.09340 onswer'n#'%z"
3. Calculate the masvs ;erc':ent Ct ion in the sample.
0. 034 5 e
G- 1a6s x 100 answer in #'2 LLOO
u1.56 /e 51965

& (20) =

4. If the student read the molarity of the AgNO; as 9 M instead of the correct
value, would the calculated mass percent CU bor GREATER than or
the SAME as (CIRCLE ONE) the actual value.

5. If the student was past the endpoint of the titration when he took the ret
reading, would the calculated mass percent Ct" be LESS than or@REATER than>
or the SAME as (CIRCLE ONE) the actual vaiue.

B. (10 points) A 0.100 g sample of an unknown acid requires 12.95 mL of 0.0857 M
NaOH for neutralization to a phenolphthalein end point. What is the molar mass of the
unknown acid?

HA(aq) + OH(aq) — 2H:0 + A'(aqg) |
1 2.95mb. oW« 00851 - G.0CImo ]

LOOOML-
Mm. _O10C - d0igimel 5 pks
000N\
Q0.1 %lmc\,
7 BP*S X2
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BONUS (15 points) ALL or NOTHING

The bonus should be done only after you have completed the main part of this exam and
checked your work for errors. The time allotted for this exam does not include time for the
bonus. (SHOW ALL WORK! Lucky guesses will not be considered. Method of solution should
be reasonable and must get all answers correct for any credit)

A chemist weighed out 5.14 g of a mixture containing unknown amounts of BaO(s) and
CaO(s) and placed the sample in a 1.50 L flask containing COx(g) at 30.0°C and
750.0 mm Hg. After the reaction to form BaCOs(s) and CaCOs(s) was completed, the
pressure of CO(s) remaining was 230.0 mm Hg. Calculate the mass percentage of CaO(s)
in the mixture.

Bal sy + CO;LC_%\ - BacCO3(s)

Ca0¢s) + €Oz (g) = CalOy (s)
230.0 13 MO’I
hsox 75960 _ V30X ____{1@_9_ - o.04

Neg, reacted: 23 v x0-082) T 7303 vO®B2
N@as + Neao = GOH I3 mo
- Nco®
Npas = ©-OW!'2 ° S\ %

e O8 =
\53 ) - 4+ ano X §_6”3:
y 122 = "

Ngal
56.0& = S-\u

\ 153.3 4 Neal® ¥

(o-outd- Neao OB Nead = SH
631-\65.?>f\ca0 x5 RN
' _qQT1.2tNcal "
Nepo = col 22 ol
CoO = 0,0\11x56.0%
moss o . G688l

1%.7 °/o

e b8l x100

o
———— 5.4



