Chemistry 1211

Name ___________________________

Exam II

March 17, 2005
Chemistry 1211

Name ___________________________

Exam II-A

March 17, 2005

This exam consists of 20 questions on 5 pages. Please write your name at the top of each page. Read all of the questions carefully. If there is anything that is unclear, please ask. Answers should be placed in the spaces provided and written legibly. Be sure to answer all of the questions on the exam.

You may use a calculator. A periodic table is provided on the last page of the exam. 

The exam is worth 100 points. You have one hour and 15 minutes to complete this exam. Exams will be picked up at the end of the class period. No late exams will be accepted.

As always, cheating is not allowed. Good Luck!

[image: image1.png]T [0 [-SIU9MS[3, AT Sa[oUTY-3US195 A0S TqT sy -ding wo g1 [

6661 ‘61 A NT¥D
a7 1Z/2p TSE Ay i woR) ¢

§€d 6661 ‘€1 TR ‘NEPD WL [[1-L0] 10§ sassewt
1A/ sy o b Tt i oy sawreN paaosddy puE S3SSE SV AT S661

66/TT/L  RweIg UeN TS

(@90 (6c0) (860) [332) (€0 [§552) [%2] [2] G @0 (Ler) | 68TOBET (3¢50 €T 18€0°TET
TI| ON| PIN| WA | s7 | JO |3 | WD | WV | 1, AN [ n |ed |uL
£01 201 101 001 66 36 6 9% <6 +6 £6 6 16 06
96wl | v0eLl [1eveesot| ozior [ceoserot| ogor [resteset| criet |vostct | ocost | (evD [ #Trn [cocosort| otrort
nT| qx |wr| g | oH |AQ [qL | pD | g (WS |wWd [ PN | M | 2D
=) 09 3

1 oL 69 89 L9 99 9 €9 1<) 19 65 8¢

(€60 (630) Ammw o @wo (690) (990) (590 (@90 (€90 (@90 190 [¢24) 970 (€20
z s 5
IN | sH | Ud | oS |ad | Jd | oV | &g | M
311 911 11 4l 1 oIt 601 801 L01 901 cot o1 63 83 i3
@ | 010 (600 [8£08680T| TL0T [€€8€°40T | 6500T (55996961 ( 8L0°C61 [ L1TTOT [ €061 | L0TOST | bS'EST |6LYGOBL [ 6pSL1 [co68ET | LTELET |ShO06TE
W wod|d|ad |[IL |sH|{ W | M| T | SO || M |l |JH | eT| ed| SO
98 8 8 €8 w© 18 08 6L 8L n oL L L €L o Ls 95 <5
eziet |Lr069zt[ ogzet [ooctet [orcsit s [ urwTin [asoszor| arsor fossoszor] cotor [ (se) ¥656 | 8€906C6 | reel6 | sscosss| coLs | sLoves
X |1 2L | aS | uS | U | PO | 8V | Pd | U4 | 0¥ ON|AN [ IZ | A | IS | 94
I £ [ Ic 05 6t st i oF <t [d o 1 or € 8¢ LE
08°€8 | $066L | 968L |oorcewr| 19TL | €2L69 | 6cc9 [ ovseo [pecosc [oozeease| cosice [srose6 S| 19661 | civeos [ Losir [oleccetr| sio0r | £360°6E
DI | eS| sV |eD | e | uZ | ny| IN| 0] | DI AW |3S|e A
9 ce be €€ 43 1€ o€ 6C 8T T 9T T 3 @ 1 [ 61
Y66 | LTSHSE | 990TE |19L6L605| 6680'8C [8£ST86°9C] 0506°+T o636
w1 S d| IS |IV SIN| BN
81 L 91 <1 1 €1 a 1
L6010 feovse6 | ve66<t [pL900¥T | LotoTl | TIgOr 8ITI06 | 1469
SN | 4 O| N| D | d °d| VI
ot 6 3 L 9 < i3 £
2092007 | $6L00'1 ¥6L00°T
°"H| H H
4 1 '

SJUQWIS[H QY JO 9]qe], OIPOLI]




Solubility Rules

WATER SOLUBLE
NO3-

All nitrates are soluble.

C2H3O2-
All acetates are soluble.

Cl-

All chlorides are soluble except AgCl, Hg2Cl2 and PbCl2.

Br-

All bromides are soluble except AgBr, Hg2Br2 and PbBr2.

I-

All iodides are soluble except AgI, Hg2I2, HgI2 and PbI2.

SO42-

All sulfates are soluble except CaSO4, SrSO4, BaSO4, PbSO4 and Hg2SO4.

WATER INSOLUBLE
S2-
All sulfides are insoluble except those of the 1A(1) and 2A(2) elements and (NH4)2S.

CO32-
All carbonates are insoluble except for the 1A(1) group and (NH4)2CO3.

PO43-
All phosphates are insoluble except for the 1A(1) group and (NH4)3PO4.

OH-
All hydroxides are insoluble except for the 1A(1) group, NH4OH, Ba(OH)2, Sr(OH)2, and Ca(OH)2.

1. Balance each of the following equations:

a.
____ Fe2O3  +  ____ CO  (  ____ Fe3O4  +  ____ CO2
b.
____ Al4C3  +   ____ H2O  (  ____ Al(OH)3  +  ____ CH4
2. Write molecular, total ionic, and net ionic equations for the reaction of potassium hydroxide and sulfuric acid. 
For problems 3-18 circle the one best answer.

3. A limiting reagent is:
a.
The reactant that is the least soluble in water.

b.
The reactant that is present in the smallest amount.

c.
The reactant that produces the most product.

d.
The reactant that is consumed in a reaction.
4.
The molar mass of argon is 39.95 g/mole. What is the mass of a single argon atom?

a.
2.406 x  10-25 g

b.
6.634 x  10-23 g

c.
1.507 x  10-22 g

d.
4.157 x  10-21 g

5.
What is the total number of chlorine atoms present in 2.00 grams of magnesium chloride (MgCl2)?

a.
8.18 x  1021 atoms

b.
1.26 x  1022 atoms

c.
2.53 x  1022 atoms

d.
2.41 x  1024 atoms

6.
What mass of oxygen is present in 10.0 grams of potassium nitrate (KNO3)?

a.
4.75 g

b.
6.39 g

c.
8.00 g

d.
9.17 g

7.
Chalcopyrite is a mineral which contains 34.62% Cu, 30.43% Fe, and 34.95% S. What is the chemical formula for chalcopyrite?

a.
CuFeS

b.
CuFeS2
c.
CuFe2S

d.
Cu2FeS

8.
Combustion analysis of 2.400 grams of toluene, an organic solvent, yields 8.023 g CO2 and 1.877 g H2O. What is the simplest formula for toluene?

a.
C7H4
b.
C4H7
c.
C7H6
d.
C7H8
9.
Sodium metal and water react to form sodium hydroxide and hydrogen gas. What mass of Na will react with excess water to produce 15 g NaOH?

2Na(s) + 2H2O(l) → H2(g) + 2NaOH(aq)
a.
4.3 g

b.
5.4 g

c.
8.6 g

d.
26 g

10.
What is the maximum volume of 0.25 M KCl(aq) that can be prepared from 75 g KCl(s)?

a.
0.33 L

b.
1.0 L

c.
4.0 L

d.
19 L

11.
How many moles of sodium ions are present in 2.50 L of 0.300 M Na3PO4?

a.
0.750 mol

b.
2.25 mol

c.
2.50 mol

d.
3.00 mol

12.
What volume of 1.75 M hydrochloric acid must be diluted with water to prepare 0.500 L of 0.250 M hydrochloric acid?

a.
8.50 x  10-4 mL

b.
71.4 mL

c.
128 mL

d.
3.50 x  103 mL

13.
If aqueous solutions of copper(II) nitrate and sodium carbonate are mixed, which insoluble compound will form?

a.
CuCO3
b.
Cu(NO3)2
c.
NaNO3
d.
Na2CO3
14.
What reaction occurs when aqueous solutions of magnesium nitrate and potassium iodide are mixed?

.


a.
Mg2+(aq) + 2I-(aq) → MgI2(s)
b.
NO3-(aq) + K+(aq) → KNO3(s)
c.
Mg2+(aq) + 2NO3-(aq) + 2K+(aq) + 2I-(aq) → MgI2(s) + 2KNO3(s)
d.
no reaction occurs

15.
Which list contains only strong acids?

a.
HCl, HNO3, HF, HClO4
b.
H2SO4, H3PO4, HClO4, NH3
c.
HCl, H2SO4, HClO4, HI

d.
HNO3, H2SO4, NaOH, H3PO4
16.
Exactly 34.42 mL of 0.1013 M NaOH is used to titrate a 25.00 mL sample of H2SO4. What is the concentration of the sulfuric acid?

a.
8.495  x 10-3 M

b.
6.973  x 10-2 M

c.
1.175  x 10-1 M

d.
1.395  x 10-1 M

17.
A reducing agent is a species that

a.
forms a proton in water.

b.
is reduced in a chemical reaction.

c.
gains electrons in a chemical reaction.

d.
loses electrons in a chemical reaction.

18.
Identify the oxidizing and reducing agents in the redox reaction below.

3Cu(s) + 8H+(aq) + 2NO3-(aq) → 3Cu2+(aq) + 2NO(g) + 4H2O
a.
reducing agent: Cu; oxidizing agent: Cu2+
b.
reducing agent: Cu; oxidizing agent: NO3-
c.
reducing agent: NO3-; oxidizing agent: Cu

d.
reducing agent: H+; oxidizing agent: NO

19. The atoms of an element have the following abundances and isotopic masses. Calculate the atomic mass of this element and give its symbol.

	Mass (amu)
	Abundance (%)

	106.9051
	51.84

	108.9048
	48.16











Mass: 
___________









        Symbol:
___________

20. A student in the organic lab prepares ethyl bromide C2H5Br by reacting ethanol with phosphorus tribromide (PBr3). She is told to react 34.0 g of ethanol with 59.0 g of PBr3.
a. Balanced chemical equation for this reaction.

____ C2H5OH  +  ____ PBr3  ( ____ C2H5Br  +  ____ H3PO3 

b. What is the limiting reactant?

c. What is the theoretical yield of C2H5Br?

d. How many grams of the excess reactant will remain when the reaction is complete?
e. If the actual yield is 26.0 grams, what is the percent yield?












