Final Exam, Term 041, Version 009, 

not all answers are APRIVATE 

1. In the Lewis structure for the CS2 molecule, the number of lone pairs of electrons on the central atom (carbon) is:

A
2

B
0

C
4

D
3
E
1

Lewis structure: S = C = S + 2 more lone pairs on each S atom

In this way there are no formal charges, which is ok

The central carbon has 4 valence electrons around it, as it should be and a complete octet, thus there is no lone pair on C

number of electrons: 2 x S + C = 12 + 4 = 16

in the structure: (2 lone pairs at each S) 2 x 4 + 2 x 4 (2 double bonds) = 16

Thus the structure is complete and the answer is B

2. What is the mass of the precipitate formed when 1.25 L of 0.0500 M Pb(NO3)2 and 2.00 L of 0.0250 M Na2SO4 are mixed?

A
19.7 g PbSO4 

B
15.2 g PbSO4
C
39.4 g NaNO3

D
30.4 g NaNO3
E
15.2 g NaNO3
We know that all nitrates are soluble, so NaNO3 cannot be a precipitate and C, D, E are sure wrong.

Pb2+(aq) + 2 NO3-(aq) + 2 Na+(aq) + SO42-(aq) ( PbSO4(s) + 2 Na+(aq) + 2 NO3-(aq)

From this follows, that 1 mol Pb(NO3)2 yields 1 mol PbSO4 

and that 1 mol Na2SO4 yields 1 mol PbSO4
Thus having the moles of Na2SO4 and of Pb(NO3)2, the smaller number of moles will form the same number of moles of precipitate

Pb(NO3)2: 1.25 L x 0.0500 mol/L = 0.0625 mol

Na2SO4: 2.00 L x 0.0250 mol/L = 0.0500 mol

thus 0.0500 mol of PbSO4 are precipitated

MM(PbSO4) = (207.4 (Pb) + 32.06 (S) + 4 x 16.00 (O)) g/mol = 303.26 g/mol

m(PbSO4) = 0.0500 mol x 303.26 g/mol = 15.16 g 

= 15.2 g: answer B

3. Which atom has the smallest first ionization energy?

A
Si
B
P
C
Sr
D
Mg
E
Ca

[image: image1.wmf]
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Thus Sr has sure the smallest ionization energy: C

4. Which of the following aqueous solutions has the lowest freezing point?

A
0.10 m KCl

B
0.20 m C6H12O6 (glucose)

C
0.15 m SrBr2

D
0.10 m C12H22O11 (sucrose)

E
0.050 m AlCl3
The solvent is water in all cases, and thus 

ΔTf = i x m x kf(water)

Thus the lowest freezing point is where the particle concentration i x m is largest:

0.10 m KCl: 2 ions/KCl, i = 2: 0.20 m particles

0.20 m C6H12O6 (glucose), sugar: i = 1: 0.20 m particles

0.15 m SrBr2: 3 ions/SrBr2, i = 3: 0.45 m particles

0.10 m C12H22O11 (sucrose), sugar: i = 1: 0.10 m particles

0.050 m AlCl3: 4 ions/AlCl3, i = 4: 0.20 m particles

correct answer: C

5. In a nitrogen-oxygen gas mixture the mole fraction of nitrogen is 0.76. If the total pressure of the mixture is 1.44 atm at 325 K, what is the molarity of oxygen in the gas mixture?

A
0.017 M

B
0.069 M

C
0.54 M

D
0.013 M

E
0.041 M

PO2 = xO2 P = (1 - xN2) P = (1 - 0.76) x 1.44 atm

 = 0.3456 atm

This can be obtained from the ideal gas equation, using nO2, the number of moles of oxygen, and V, the total volume of the mixture, and MO2 = nO2/V:

PO2 = nO2RT/V = MO2RT

MO2 = PO2/(RT)
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correct answer: D

6. When the following redox equation is balenced in the acidic medium, how many moles of H+ are needed for every mole Mn2+ produced?

MnO4- + Fe2+ ( Fe3+ + Mn2+
A
5
B
1
C
0
D
8
E
4

reduction: Mn in MnO4- to Mn2+: Mn has oxidation number +7 in MnO4- (x-8=-1)

8 H+ are needed to form 4 H2O from the 4 oxygen in MnO4-:

8 H+ + MnO4- ( Mn2+ + 4 H2O

+7 charges on the left, +2 charges on the right: 5 e- needed on the left:

8 H+ + MnO4- + 5 e- ( Mn2+ + 4 H2O

the oxidation is very simple:

Fe2+ ( Fe3+ + e-
Thus reduction + 5 x oxidation cancels the electrons out:

8 H+ + MnO4- + 5 Fe2+ ( 5 Fe3+ + Mn2+ + 4 H2O

Thus (8 H+ needed)/(1 Mn2+ produced): D

7. Calculate the temperature at which the vapor pressure of water is 1000 mmHg, given that ΔHvap is 40.7 kJ/mol and that the normal boiling point of water is 100 oC.

A
395 K 
B
426 K 
C
381 K

D
489 K 
E
471 K

normal boiling point: P1 = 1 atm = 760 mmHg 

and T1 = 100 oC = 373.15 K

we are looking for T2, where P2 = 1000 mmHg

equation:
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This we can solve for 1/T2:
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Inserting the numbers gives:
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and thus finally T = 381.1 K = 381 K, answer C

8. The maximum number of electrons in the n = 4 principal level of an atom is

A
18
B
2
C
32
D
48
E
8

n = 1: 1s 2 electrons

n = 2: 2s, 2p: (2 + 6) electrons = 8 electrons

n = 3: 3s, 3p, 3d: (8 + 10) electrons = 18 electrons

n = 4: 4s, 4p, 4d, 4f: (18 + 14) electrons = 32 electrons, answer C

9. In sulfur trioxide (SO3) the sulfur is central and each of the terminal oxygen atoms is terminal. Use one of the resonance structures to determine the formal charge on the sulfur atom.

A
-1
B
3
C
2
D
0
E
1

ILL PUT QUESTION:

sulfur has 6 valence electrons, each oxygen also, thus the Lewis structure must have 

4 x 6 = 24 electrons.

First we put S into the center, the 3 O atoms around it, draw a single bond from S to each O and use lone pairs to complete the octets at each O:

[image: image6.wmf]
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we have 12 electron pairs and thus 24 electrons, fine.

This is also a resonance structure and all atoms have octets, fine.

BUT: many formal charge. The 2+ on S can be reduced by 1, by using a lone pair on the bound O to form an 

S = O double bond

In this way oxygen changes from -1 to 0 and keeps its octet (O: n=2, must have octet if enough electrons). 

S is n=3 and thus can expand its octet. The same we do with the other oxygen to get a better structure without formal charges:

[image: image7.wmf]
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correct answer: D

ILL put, because SO3 has NO resonance structures.

10. Calculate ΔH for

2 C(s) + H2(g) ( C2H2(g)

Given:

(1) C(s) + O2(g) ( CO2(g)

ΔH1 = -394 kJ

(2) 2 H2(g) + O2(g) ( 2 H2O(l)
ΔH2 = -592 kJ

(3) 2 C2H2(g) + 5 O2(g) ( 4 CO2(g) + 2 H2O(l)

ΔH3 = -1692 kJ

A
-2660 kJ
B
+344 kJ
C
+1470 kJ

D
-238 kJ
E
+1870 kJ

(1): C(s) left, we need 2 C(S) left: 2 x (1)

(2): 2H2(g) left, we need H2(g) left: 1/2 x (2)

(3): 2 C2H2(g) left, we need C2H2(g) right: - 1/2 x (3)

2 x (1) + 1/2 x (2) - 1/2 x (3):

2 C(s) + 2 O2(g) + H2(g) + 1/2 O2(g) + 2 CO2(g) + H2O(l)

( 2 CO2(g) + H2O(l) + C2H2(g) + 5/2 O2(g)

Since 5/2 O2(g) + 2 CO2(g) + H2O(l) are on both sides and can be cancelled, we get

2 C(s) + H2(g) ( C2H2(g) as we need

Thus ΔH = 2 ΔH1 + 1/2 ΔH2 - 1/2 ΔH3
= (-2 x 394 - 1/2 x 592 + 1/2 x 1692) kJ = -238 kJ, answer D 

11. Which has the highest bond order?

A
O2
B
O2-
C
O2+
D
F2
E
F2-
bond order: BO = 1/2 (n - n*)

n = number of electrons in bonding MO

n* = number of electrons in anti-bonding MO

The σ MO cancel here, because they are completely filled, thus n = n* =2 for them.

So we need to care only for the 2p electrons:
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Thus for O2: BO = 1/2 (6 - 2) = 2

for O2- we add an electron into π2p* of O2: 

BO = 1/2 (6 - 3) = 3/2

for O2+ we remove an electron from π2p* of O2: 

BO = 1/2 (6 - 1) = 5/2

F atoms have 1 valence electron more than O:

[image: image9.wmf]
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Thus for F2: BO = 1/2 (6 - 4) = 1

for F2- we add an electron into π2p* of F2: 

BO = 1/2 (6 - 5) = 1/2

highest BO: O2+, answer C

12. How many of the following substances can be liquefied by applying pressure at 25 oC

	PRIVATE 

substance
	
critical point

	
carbon disulfide
	
273 oC, 76 atm

	
ethane
	
32 oC, 48 atm


	
krypton
	
-63 oC, 54 atm

	
nitrogen oxide
	
-94 oC, 65 atm


A
0
B
1
C
3
D
2
E
4

Liquefaction by pressure is only possible below the critical temperature:

[image: image10.wmf]
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25 oC: CS2 and C2H6 have a higher critical temperature, while Kr and NO have a lower one.

Thus only CS2 and C2H6 can be liquefied with pressure at 25 oC, answer D

13. When 25.0 mL of gas A is completely converted to gas B according to the following reaction, what will be the volume of gas B produced at the same temperature and pressure?

2 A(g) ( B(g)

A
12.5 mL
B
25.0 mL
C
1.00 mL
D
0.50 mL

E
50.0 mL

2 mol A ( 1 mol B

T, P same, Avogadro's law: 25.0 mL A ( 12.5 mL B, answer A

14. A balloon is filled with He at 0.00 oC and 1.00 atm. It absorbs 30.9 kJ of heat and does 12.4 kJ of work in expanding against the atmosphere. Calculate q, w, and ΔE for the helium in the balloon.

A. q = 30.9 KJ, w = -12.4 kJ, ΔE = 43.3 kJ

B. q = -30.9 KJ, w = 12.4 kJ, ΔE = -18.5 kJ 

C. q = -30.9 KJ, w = -12.4 kJ, ΔE = -43.3 kJ

D. q = 30.9 KJ, w = -12.4 kJ, ΔE = 18.5 kJ

E. q = 30.9 KJ, w = 12.4 kJ, ΔE = 43.3 kJ

The system is doing work, thus loses energy: w = -12.4 kJ 

The system absorbs heat, thus increases its energy: 

q = +30.9 kJ

ΔE = q + w = 18.5 kJ, answer D

15. Given the following phase diagram:

[image: image11.wmf]
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What change occurs when we move from point A to point B?

A
liquid vaporizes

B
vapor cendenses to liquid

C
solid melts


D
solid sublimes

E
liquid freezes

A triple point connects s/l/g.

Lower T: s, upper right: l, lower right: g

Thus A(s) ( B(l), answer C

16. When 4.72 g of ClO2 react with 0.947 g of H2O, the mass of HClO3 produced is 4.22 g. Given the following balanced equation, calculate the percent yield for the reaction.

6 ClO2 + 3 H2O ( 5 HClO3 + HCl

A
95.0 %
B
84.2 %
C
85.7 %

D
87.3 %
E
86.5 %

To calculate the theoretical yield, we have to do a limiting reactant calculation.

MMClO2 = (35.45 + 2 x 16.00) g/mol = 67.45 g/mol

nClO2 = (4.72 g)/(67.45 g/mol) = 0.06998 mol

this amount can yield, if reacting completely:
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MMH2O = (16.00 + 2 x 1.008) g/mol = 18.016 g/mol

nH2O = (0.947 g)/(18.016 g/mol) = 0.05256 mol

this amount can yield, if reacting completely:
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6
Thus ClO2 is the limiting reactant and the theoretical yield is 0.0583 mol HClO3
MMHClO3 = (1.008 + 35.45 + 3 x 16.00) g/mol 

= 84.458 g/mol

mHClO3 = 84.458 g/mol x 0.0583 mol = 4.924 g

Thus the percent yield is 

%yield = (4.22 g/4.924 g) x 100 % = 85.7 %

answer C

17. Which of the following is arranged in order of increasing boiling points from left to right ?

A
HF < H2O < NH3 < CH4
B
CH4 < NH3 < HF < H2O

This the right choice. The higher the boiling point the larger are the intermolecular forces.

Strongest forces are hydrogen bonds, strongest in H2O, medium in HF, weakest in NH3
Weakest forces are dispersion forces and only those are in CH4.

C
H2O < CH4 < NH3 < HF

D
NH3 < HF < CH4 < H2O

E
CH4 < HF < H2O < NH3
18. The hybridization of carbon and oxygen in CO2, respectively, are

A
sp2 and sp

B
sp2 and sp2



C
sp3 and sp2            D
sp and sp



E
sp and sp2
O = C = O: two double bonds, no lone pair at carbon

2 p AO-s of C are used for sideways π bonding, and there are 2 σ bonds, thus C is sp hybridized (linear).

At oxygen is 1 σ bond and 2 lone pairs, 1 p AO is used for the π bond to C, thus O is sp2 hybridized (trigonal).

answer E

19. The ion that is isoelectronic with a neon atom is

A
Cl-: isoelectronic with Ar

B
Mg2+: isoelectronic with Ne, correct answer

C
Ca2+: isoelectronic with Ar

D
K+: isoelectronic with Ar

E
Li+: isoelectronic with He

20. In the following XYn molecules X is the central atom and all the X - Y bonds are single. Which one of these molecules is polar?

A
XY3 with no lone pairs at X

[image: image14.wmf]
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Regular trigonal structure, no lone pairs. Thus all bond moments cancel and it is non-polar.

B
XY4 with 2 lone pairs at X

6 electron pairs, thus octahedral arrangement of electron pairs, lone pairs apical:

[image: image15.wmf]
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all bond moments in the central square cancel

also the 2 opposite lone pair moments cancel

Thus the structure is square planar and it is non-polar 

C
XY4 with 1 lone pair at X

5 electron pairs, thus trigonal bipyramidal arrangement of electron pairs, lone pairs go into 

the central triangle

[image: image16.wmf]
10
see-saw structure, polar molecule, because the moments in the triangle do not cancel

right answer C

D
XY2 with 3 lone pairs at X

5 electron pairs, thus trigonal bipyramidal arrangement of electron pairs, lone pairs go into the central triangle

[image: image17.wmf]
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The lone pair moments in the triangle cancel each other. Also the opposite X - Y bond moments. Non-polar, linear molecule

E
XY4 with no lone pair at X

regular tetrahedron, all bond moments cancel, non-polar

[image: image18.wmf]
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21. A semiconductor consists of 32.0 % silver (Ag) and 68.0 % indium (In) by mass. What is the empirical formula of the semiconductor?

A
Ag3In2

B
Ag2In

C
AgIn

D
Ag2In3

E
AgIn2
A sample of 100 g contains 32.0 g Ag and 68.0 g In, and thus

(32.0 g)/(107.87 g/mol) Ag 

and (68.0 g)/(114.82 g/mol) In, and thus

0.2967 mol Ag and 0.5922 mol In, corresponding to

1 mol Ag and 1.996 mol In

thus AgIn2, choice E

22. Helium is collected over water at 25 oC and 1 atm pressure. What volume of gas must be collected to obtain 0.0586 g He? (The vapor pressure of water at 25 oC is 23.8 torr)

A
310 mL
B
3.58 mL
C
358 mL
D
370 mL

E
1.91 mL

PHe + PH2O = 1 atm = 760 torr

PHe = (760 - 23.8) torr = 736.2 torr
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With nt being the total number of gas moles:
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Now the ideal gas equation gives the total volume, Vt, that must be collected to obtain 0.0586 g He:
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23. The benzene molecule, C6H6, has

A
6 σ bonds and 6 π bonds

B
π bonds made of sp2 hybrid orbitals

C
9 σ bonds and 3 π bonds

D
12 σ bonds and 3 π bonds

E
sp hybridized orbitals on the carbon atoms

[image: image22.wmf]
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Thus there are 6 C-H σ bonds + 6 C-C σ bonds + 3 C-C π bonds

which is 12 σ bonds + 3 π bonds;  choice D

24. Which is true about the nitrogen molecule, N2?

A
The Lewis structure does not obey the octet rule

It must when the atoms are n = 2 and there are enough electrons

B
The lone pairs are in sp2 orbitals

that implies 2 lone pairs at each nitrogen and thus too many electrons

C
The lone pairs of electrons are in sp hybrid orbitals

since N2 is |N(N|, thus N has a linear arrangement of electron pairs and is therefore sp hybridized (2 π bonds are made from 2 x sideways 2p - 2p overlap) and thus the lone pairs must occupy sp orbitals and C is the correct choice

D
The molecule has 3 σ bonds

no, it has 1 σ and 2 π bonds

E
The molecule has 1 double bond

no, it has a triple bond

25. An empty graduated cylinder has a mass of 73.47 g. After pouring a small amount of a liquid into the cylinder, the mass became 85.24 g and the volume indicated on the cylinder was 8.5 mL at 25 oC. If the density of the liquid decreases by 10 % for each 25 oC rise in temperature, calculate the density of the liqid at 50 oC.

A
1.1 g/mL
B
1.2 g/mL
C
1.0 g/mL
D
1.3 g/mL

E
1.4 g/mL

25 oC:
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50 oC: 25 o rise in temperature, decrease of d by 10 %, thus at 50 oC the density is 0.9 times the density at 25 oC:
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choice B

26. Which of the following statements is CORRECT?

A
Copper (Cu) is a homogeneous mixture of carbon (C) and uranium (U) 

NO, copper is an element, not a mixture.

B
Water (H2O) is a homogeneous mixture containing hydrogen and oxygen gases

NO, water is a compound, not a mixture of gases.

C
Sugar dissolves in water to give a homogeneous mixture

YES, because a solution is a homogeneous mixture.

D
Table salt is a hetrogeneous mixture of sodium metal and chlorine gas

NO, NaCl is an ionic compound, not a mixture.

E
Soda water is a heterogeneous mixture of sodium and water

NO, it is a heterogeneous mixture of water and CO2 gas.

27. What volume of a 0.100 M H2SO4 solution is needed to neutralize 25.0 mL of 0.350 M NaOH solution?

A
43.8 mL
B
25.0 mL
C
8.75 x 10-2 mL

D
87.5 mL
E
7.14 mL

nOH- = 25.0 x 10-3 L x 0.350 mol/L = 8.75 x 10 -3 mol

at the equivalence point: 2 x MH2SO4 x VH2SO4 = nH+ = nOH-
because H2SO4 ( 2 H+(aq) + SO42-(aq), thus
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choice A

28. A solution is prepared by dissolving 4.9 g sucrose (C12H22O11), a nonelectrolyte, in 175 g water. Calculate the boiling point of this solution (kb for water is 0.51 oC kg/mol).

A
114.280 oC

B
125.000 oC



C
100.000 oC            D
100.042 oC



E
98.780 oC

ΔTb = Tb - 100.000 oC = m x kb
MMsucrose = (12 x 12.01 + 22 x 1.008 + 11 x 16.00) g/mol

= 342.4 g/mol

sucrose is a non-electrolyte, thus van't Hoff factor i = 1

n = masssucrose/MMsucrose = (4.9 g)/(342.4 g/mol) 

= 0.01431 mol

m = nsolute/masssolvent = (0.01431 mol)/(175 x 10-3 kg) 

= 0.0818 mol/kg

Tb = 0.0818 mol/kg x 0.51 oC kg/mol + 100.000 oC

= 100.042 oC, choice D

29. Which of the following substances dissolves in hexane (C6H14)?

A
octane (C8H18)
B
HF

C
H2O

D
NaCl


E
(NH4)2SO4
"like" dissolves "like"

hexane: non-polar, only dispersion forces

octane: non-polar, only dispersion forces, dissolves in hexane, choice A

HF, H2O: polar, hydrogen bonds, dispersion forces

NaCl, (NH4)2SO4: ionic solids, dissolve nothing

30. What mass of HCl is required to prepare 1.00 kg of solution containing 5.5 % by mass of HCl?

A
550 g

B
2.01 g

C
55 g

D
18 g

        E
0.018 g

The total mass of solution is 1 kg, so 

% HCL = (mHCl/1 kg) x 100 %

mHCl = (% HCl x 1 kg)/100 % = (5.5 % x 1 kg)/100 % 

= 0.055 kg = 55g

choice C

31. A certain metal fluoride crystallizes in a cubic lattice. The fluoride ions occupy the corners of the cube formed by the lattice points, while the metal ions occupy the body centers of only HALF of these cubes. The formula of the metal fluoride is

A
M2F3

B
MF2

C
MF

D
M2F

E
M3F

a body center belongs fully to a cube. Thus we have 1 M in 2 cubes, 1M/2 cubes

a corner belongs to 8 neighboring cubes and a cube has 8 corners, thus there are 8 x 1/8 = 1 F in 1 cube, and thus 

2 F/2 cubes

(1 M + 2 F)/2 cubes = MF2
per cube: (1/2 M + 1 F)/cube = M1/2F = MF2, choice B

32. Silver crystallizes with a face-centered cubic unit cell with 0.407 nm edge length. Calculate the atomic radius of silver.

A
0.204 nm
B
0.176 nm
C
0.152 nm


D
0.430 nm       E
0.144 nm

in an fcc cell the atoms touch each other along a face diagonal:

[image: image26.wmf]
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when r is the atomic radius of Ag and d the edge length of the cell, then h = 4r

h is the hypotenuse of a 90o angle triangle. Thus the law of Pythagoras gives:

h2 = d2 + d2 = 2 d2 = (4r)2
Thus 2 d2 = 16 r2, r = (1/8)1/2 d

r = (1/8)1/2 x 0.407 nm = 0.144 nm, choice E

33. A mole of oxygen gas contains 6.02 x 1023 oxygen molecules. How many oxygen atoms are there in 1 kmol of oxygen molecules?

A
6.02 x 1027

B
1.20 x 1024



C
6.02 x 1023             D
1.20 x 1027



E
12.04 x 1025
1 kmol = 1000 mol

1 mol O2 = 6.02 x 1023 O2 molecules/mol 

= 2 x 6.02 x 1023 O atoms/mol

= 12.04 x 1023 O atoms/mol = 1.20 x 1024 O atoms/mol

= 1.20 x 1024 O atoms/(10-3 kmol) 

= 1.20 x 1027 O atoms/kmol

choice D

34. The correct electron configuration for the selenium atom (Se) in the ground state is

A
[Ar]4s24p64d8

B
[Kr]4p2


C
[Ar]3s23p63d8
        D
[Ar]3s23p43d10


E
[Ar]4s23d104p4
Se is in the 4th period, after Ar.

Thus the core is [Ar] and the valence electrons have n = 4

Se is in group VI and has thus 6 valence electrons in 4s2 and 4p4
before Se there is the first transition row, and thus there are 3d10 electrons.

3d is higher in energy than 4s and lower than 4p, thus we must write

Se: [Ar]4s23d104p4, choice E

35. Which of the following is hydroiodic acid?

A
HIO3 this is iodic acid

B
HI YES, this is hydroiodic acid

C
HIO this is hypoiodeous acid

D
HIO2 this is iodeous acid

E
HIO4 this is periodic acid

choice B

36.
The hybridization of the Xe atom in XeF4 is

A
dsp2

B
d2sp3

C
sp3

D
sp

E
sp2
valence electrons: 4 x 7 (F) + 8 (Xe) = 36 valence electrons

put Xe in the center and the 4 F atoms around it.

 Draw a single bond from each F to the Xe and give 3 lone pairs to each F to complete their octets.

Around each F atom are 3 lone pairs and 1 bond pair, thus we have now 4 x 8 = 32 electrons in the structure.

4 are missing and go as 2 lone pairs to Xe which can expand its octet.

Thus we have 6 electron pairs around Xe and the arrangement of electron pairs is octahedral.

In the octahedral arrangement the atoms go into the central square, the lone pairs into the apical positions: square planar structure, non-polar

[image: image27.wmf]
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To accomodate 6 electron pairs, the Xe needs 6 hybrid orbitals: 4 sp3 hybrid orbitals + 2 d2 hybrid orbitals, so the hybridization is d2sp3 or also called sp3d2
choice B

37. Given that the lattice energy of KI is -648 kJ/mol and the following data, calculate the enthalpy of formation of KI in kJ/mol.

K(s) + 1/2 I2(s) ( K(g) + I(g)
ΔH = +197 kJ

K(g) + I(g) ( K+(g) + I-(g)
ΔH = +123 kJ

A
-328

B
+484

C
-484



D
+968              E
-968

The heat of formation is linked with the reaction

(0)
K(s) + 1/2 I2(s) ( KI(s)

ΔfH

and we have

(1)
K(s) + 1/2 I2(s) ( K(g) + I(g)
ΔH1 = +197 kJ/mol

we can write kJ/mol, because it contains exactly the mole numbers we need in (0)

(2)
K(g) + I(g) ( K+(g) + I-(g)
ΔH2 = +123 kJ/mol

(3)
K+(g) + I-(g) ( KI(s)

ΔHlattice = -648 kJ/mol

Since (0) = (1) + (2) + (3), we have

ΔfH = ΔH1 + ΔH2 + ΔHlattice
= (197 + 123 - 648) kJ/mol = -328 kJ/mol, choice A

38. The proper name for Fe2(SO4)3 is

A
iron (III) sulfite

B
iron (II) sulfate



C
iron sulfate                   D
iron (III) sulfate



E
iron sulfide

SO42- is the sulfate ion, 

sulfite would be SO32-, thus A is wrong,

sulfide would be S2-, thus E is wrong

Fe can be +2 or +3 so it is a type II ionic compound, and thus C is wrong

(SO42-)3 has charge -6, so the 2 Fe must have +6, and thus it must be Fe3+ and B is wrong, 

while D, iron (III) sulfate is correct.

39. An aqueous 4.69 M cesium chloride (CsCl) solution has a density of 1.58 g/mL. Determine the molality of this solution.

A
1.00 m
B
5.93 m
C
5.24 m
D
4.69 m

E
2.97 m

for molality, m, we need the number of moles of CsCl and the mass of water in a sample of for example 1 L solution:

1 L CsCl solution contains 4.69 mol CsCl

MMCsCl = (132.90 (Cs) + 35.45 (Cl)) g/mol 

= 168.35 g/mol

Thus 1 L CsCl solution contains

massCsCl = 4.69 mol x 168.35 g/mol = 789.56 g CsCl

1 L CsCl solution has a mass of

1000 mL x 1.58 g/mL = 1580 g solution

Thus the water in 1 L CsCl solution has a mass of

(1580 - 789.56) g = 790.44 g = 0.79044 kg water

Thus the molality is (mass of solvent in kg)

m = nCsCl/masswater = 4.69 mol/0.79044 kg = 5.93 mol/kg = 5.93 m

choice B

40. Which of the following elements is a metal?

A
Bi
B
P
C
Si
D
As


E
Se

For this we only need to remember our graf for metallic character and the periodic table:

[image: image28.wmf]
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Clearly Bi has the largest metallic character, and thus choice A is correct
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