Final Exam solutions, Chem101, Term 082, Thursday, 18.6.2009, 7:30 amPRIVATE 

Prepared by Dr. Wolfgang Fِrner, Version 000, all correct choices are A)

1. The compound iodine monofluoride (IF) would dissolve best in,

IF: 1 bond, two different atoms, thus IF has a bond moment and is therefore polar and dissolves best in polar solvents.

A) methanol, CH3OH(l); YES, since methanol is both polar and it can form hydrogen bonds

All others are non-polar and thus incorrect:

B) carbon tetrachloride, CCl4(l)                                  C) benzene, C6H6(l)

D) octane, C8H18(l)                                                      E) carbon disulfide, CS2(l)

Sec# 11-2

Grade# 70

2. What is the molality of a 5.8 M H3PO4(aq) solution with a density of 1.55 g/mL?

A) 5.9 m                      B) 5.7 m                        C) 7.3 m                             D) 5.1 m

E) 5.8 m

Sec# 11-1

Grade# 70

Since given is molarity, 1 M = 1 mol/L, as sample we take 1 L solution which contains 5.8 mol H3PO4
The mass of 1 L solution is given by the density: mass = d x V = 1.55 kg/L x 1.00 L = 1.55 kg

Molar mass of phosphoric acid: 

Mm(H3PO4) = [3 x 1.008 (H) + 4 x 16.00 (O) + 30.97 (P)] g/mol = 97.994 g/mol

mass(H3PO4) = 97.994 g/mol x 5.8 mol = 0.5684 kg in 1 L solution

m(H2O) = mass(1 L solution) - mass(H3PO4) = (1.55 - 0.5684) kg = 0.9816 kg

molality: m = 5.8 mol/(0.9816 kg) = 5.909 m = 5.9 m, choice A)

3. If the solubility of oxygen, O2, from the air in water is 1.98 x 10-4 M at sea level (1 atm air pressure) and 25oC, what is the solubility of oxygen at a height of 4000 m, when the air pressure up there is 0.701 atm, but assuming that the mole fraction of oxygen in air is the same at both heights?

A) 1.39 x 10-4 M                           B) 1.00 x 10-4 M                                  C) 1.98 x 10-5 M

D) 2.07 x 10-4 M                                 E) 1.75 x 10-3 M

Sec# 11-3

Grade# 70

solubility s = kxO2P = kPO2
sea level: kxO2 = s/P = 1.98 x 10-4 M/(1.00 atm) = 1.98 x 10-4 M/atm

4000 m: s = kxO2P = 1.98 x 10-4 M/atm x 0.701 atm = 1.388 x 10-4 M = 1.39 x 10-4 M

choice A)

4. The vapor pressure of water at 25oC is 18.00 mmHg. What is the vapor pressure of water over a solution prepared from 3.25 x 102 g of a non-volatile solute and 5.33 x 102 g of water ? (Molar mass of the non-volatile solute = 342.3 g/mol)

A) 17.4 mmHg                             B) 0.51 mmHg                              C) 16.0 mmHg

D) 18.0 mmHg                             E) 19.4 mmHg

Sec# 11-4

Grade# 70

Mm(H2O) = [2 x 1.008 (H) + 16.00 (O)] g/mol = 18.016 g/mol

nH2O = mH2O/Mm(H2O) = 533 g/(18.016 g/mol) = 29.5848 mol

nsolute = msolute/Mm(solute) = 325 g/(342.3 g/mol) = 0.9495 mol

xH2O= 29.5848/(29.5848 + 0.9495) = 0.9689

PH2O = xH2O x PoH2O = 0.9689 x 18.0 mmHg = 17.44 mmHg = 17.4 mmHg, choice A)

5. Consider separate solutions of 0.500 M C2H5OH(aq), 0.100 M Mg3(PO4)2(aq), 0.250 M KBr(aq), and 0.125 M Na3PO4(aq) at 25oC. Which statement is true about these solut​i​ons, assuming all involved electrolytes to be strong ones?

A) They all have the same osmotic pressure.

B) 0.100 M Mg3(PO4)2(aq) has the highest osmotic pressure.

C) 0.125 M Na3PO4(aq) has the highest osmotic pressure.

D) 0.500 M C2H5OH(aq) has the highest osmotic pressure.

E) 0.250 M KBr(aq) has the highest osmotic pressure.

Sec# 11-7

Grade# 70

The osmotic pressure is given by Π = iMRT = cpRT. Only the particle concentration cp = iM (i is the van't Hoff factor) decides which one has the highest osmotic pressure, since all have the same solvent and all are at the same temperature.
	PRIVATE 

solution
	
i
	
cp = iM

	
0.500 M C2H5OH(aq)
	
1
	
0.500 M

	
0.100 M Mg3(PO4)2(aq)
	
5
	
0.500 M

	
0.250 M KBr(aq)
	
2
	
0.500 M

	
0.125 M Na3PO4(aq)
	
4
	
0.500 M


All solutions have the same particle concentration and thus the same osmotic pressure. 

choice A)

6. What is the molar mass of a nonelectrolyte if 0.850 g of it depresses the freezing point of 100. g of benzene by 0.0410oC (Kf of benzene is 5.12 oC/m)?

A) 1.06 kg/mol                       B) 106 g/mol                    C) 1.06 g/mol                        D) 106 kg/mol

E) 927 g/mol

Sec# 11-5

Grade# 70

Freezing point depression: ΔTf = Kfm (for nonelectrolytes)

molality: m = ΔTf/Kf = 0.0410oC/(5.12oC/m) = 8.0078 x 10-3 m

number of moles: n = molality x mass (solvent) = 8.0078 x 10-3 mol/kg x 0.1 kg = 

= 8.0078 x 10-4 mol

Molar mass: Mm = 0.850 g/(8.0078 x 10-4 mol) = 1061.5 g/mol = 1.06 kg/mol, choice A)

7. The molecules in a sample of solid SO2 are attracted to each other by,

A) London dispersion forces and dipole-dipole interactions.

CORRECT: 2 S = O bonds, and lone pair on S, thus bent structure and therefore dipole moment, while dispersion is everywhere.

B) London dispersion forces and hydrogen bonding

No: how can there by hydrogen bonding without a hydrogen?

C) only hydrogen bonding: dispersion missing and see B)

D) covalent bonding and dipole-dipole interactions: dispersion missing and covalent bonding only in the molecule not between molecules

E) only London dispersion forces: no, also dipole-dipole interactions

Sec# 10-1

Grade# 70

8. Which of the following orders is correct for the boiling points for C2H6, CH3OH, Ne, KF, and Kr?

Tb the higher, the stronger are the intermolecular interactions

KF is an ionic crystal: sure highest boiling point with distance

CH3OH forms hydrogen bonds, and is therefore the second highest boiling point

C2H6: the CH bond has a very small bond moment, and thus the molecule a very small dipole moment: third highest boiling point

Ne, Kr: noble gases with the weakest interactions possible (dispersion), since Kr has the larger molar mass it has a higher boiling point than Ne:

A) Ne (-246oC) < Kr (-157oC) < C2H6 (-89oC) < CH3OH (+65o) < KF(s)

Thus this is the correct choice, A), and B)-E) are wrong:

B) KF < CH3OH < C2H6 < Ne < Kr  

C) Kr < Ne < C2H6 < KF < CH3OH

D) Ne < CH3OH < C2H6 < Kr < KF

E) C2H6 < Ne < Kr < CH3OH < KF

Sec# 10-1

Grade# 50

9. The edge length of a face-centered cubic lattice of NaCl is 564 pm. The density of NaCl in g/cm3 is,

A) 2.16                             B) 0.720                        C) 1.08                           D) 4.32

E) 16.1

Sec# 10-3

Grade# 70

The volume of a cube is the third power of the edge length:

Vcell = (564 pm)3 = 1.7941 pm3
In an fcc cell there are 4 cations (in all octahedral holes) and 4 anions (face centers and corners). Thus the mass of a cell is 4 times the molar mass of NaCl divided by Avogadros number:

mcell = {4 x [22.99 (Na) + 35.45 (Cl)] g/mol}/(6.022 x 1023 mol-1) = 3.8828 x 10-22 g

d = mcell/Vcell = (3.8818 x 10-22 g}/{1.7941 x 108 pm3 x [(1 cm)/(1010 pm)]3} = 2.1636 g/cm3 =

= 2.16 g/cm3, choice A)

10. What is the heat of vaporization of a liquid whose vapor pressure doubles when the temperat​ure is raised from 85oC to 95oC (-273.15oC = 0K)?

A) 75.9 kJ/mol                    B) 0.567 kJ/mo                              lC) 25.8 kJ/mol

D) 12.8 kJ/mol                    E) 6.88 kJ/mol

Sec# 10-8

Grade# 60

Here the Clausius-Clapeyron equation must be used for the 2 temperatures:
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Choice A)

11. Which one of the following compounds has the highest viscosity?

Again the viscosity is the higher the larger are the intermolecular interactions.

A) CH3 - (CH2)5 - CH3(l)

only dispersion interactions and a very small dipole moment

B) N2(g)

only dispersion interaction (nonpolar diatomic molecule)

C) H2O(l)

dispersion interactions, strongest hydrogen bonds, dipole-dipole interactions, so water has the largest viscosity

D) C6H6(l)

dispersion interactions and very small dipole-dipole interactions

E) HCl(g)

dispersion interactions and strong dipole-dipole interactions (polar diatomic molecule)

Sec# 10-7

Grade# 60

Here, as an exception, in a 000 version, choice C is the correct one

12. A 120. g sample of water is injected into an evacuated 5.00 L flask at 65oC. What percentage of the water will be converted to vapor when the system reaches equilibrium? The vapor pressure of water at 65oC is 187.5 mmHg.

A) 66.7%                          B) 77.1%                          C) 51.9%                        D) 32.4%

E) 15.7%

Sec# 10-6

Grade# 70

PV = nRT; P = 187.5/760 atm = 0.2467 atm

n = PV/RT = (0.2467 atm x 5.00 L)/[0.0821 L atm/(K mol) x 338.15 K] = 0.04443 mol

Molar mass: Mm = [2 x 1.008 (H) + 16.00 (O)] g/mol = 18.016 g/mol

mass: m = 0.04443 mol x 18.016 g/mol = 0.80045 g

%m = [0.80045 g/(1.20 g)] x 100% = 66.704% = 66.7%, choice A)

13. How many lone pairs of electrons are at the central atom of XeF4 in its Lewis structure?

A) 2               B) 1                           C) 3                          D) 0                           E) 4

Sec# 9-1

Grade# 70

Central atom is the first one in the formula if not otherwise told. So central atom is Xe. Thus the Lewis structure must contain 8 electrons from Xe (group 8A) and 4 x 7 electrons from the 4 F atoms (group 7A): (8 + 4 x 7) electrond = 36 electrons must be in the structure.

From the central Xe we draw a single bond to each one of the 4 F atoms around it and complete the octet at each F atom with 3 lone pairs.

Now each F atom has 8 electrons (1 bond pair + 3 lone pairs) around it and thus we have 

4 x 8 = 32 electrons in our structure

The 4 missing electrons go as lone pairs to the central Xe atom.

Therefore the central Xe atom has 2 lone pairs, choice A)

14. Which of the following compounds has a bond order of 3?

A) CO                          B)CO+                    C) CO2+                   D) CO-                      E) N22- 

Sec# 9-4

Grade# 65

electron configuration of CO ((4+6)=10 valence electrons):

CO: (2sσ)2(2sσ*)2(2pπ)4(2pσ)2, BO = 1/2 x (8-2) = 1/2 x 6 = 3, choice A)

CO+ has one electron less than CO in the highest energy MO:

CO+: (2sσ)2(2sσ*)2(2pπ)4(2pσ)1, BO = 1/2 x (7-2) = 1/2 x 5 = 2.5

CO2+ has two electrons less than CO in the highest energy MO:

CO2+: (2sσ)2(2sσ*)2(2pπ)4, BO = 1/2 x (6-2) = 1/2 x 4 = 2

CO- has one electron more less than CO in the lowest energy empty MO (2pπ*):

CO-: (2sσ)2(2sσ*)2(2pπ)4(2pσ)2(2pπ*)1, BO = 1/2 x (8-3) = 1/2 x 5 = 2.5

N22- has 2 x 5 + 2 = 12 valence electrons, and thus 

N22-: (2sσ)2(2sσ*)2(2pπ)4(2pσ)2(2pπ*)2, BO = 1/2 x (8-4) = 1/2 x 4 = 2

15. The hybridization of the central atom in SF6 is,

A) d2sp3B) sp3C) sp2D) spE) dsp3
Sec# 9-1

Grade# 75

Central atom is the first one in the formula if not otherwise told. So central atom is S. Thus the Lewis structure must contain 6 electrons from S (group 6A) and 6 x 7 electrons from the 6 F atoms (group 7A): (6 + 6 x 7) electrond = 48 electrons must be in the structure.

From the central S we draw a single bond to each one of the 6 F atoms around it and complete the octet at each F atom with 3 lone pairs.

Now each F atom has 8 electrons (1 bond pair + 3 lone pairs) around it and thus we have 

6 x 8 = 48 electrons in our structure, and that is what we need: no lone pairs at the central S.

Therefore the central S atom has 6 bond pairs around it and needs 6 hybrid orbitals to accomodate them, the d2sp3 hybrid has 6 orbitals in it, choice A)

16. When an electron is removed from C22-,

valence electrons: (2 x 4 +2) = 10 electrons. Groundstate electron configuration:

C22-: (2sσ)2(2sσ*)2(2pπ)4(2pσ)2
An electron would be removed from orbital highest in energy, which is a bnonding one: (2pσ)2
Thus removal of an electron decreases the bond order, weakens the CC bond and in turn increases bond length (the weaker a bond is, the longer it is). Therefore

A) The strength of the C-C bond gets weaker and its bond length increases.

is certainly correct, choice A)

All others are thus incorrect:

B) The strength of the C-C bond gets stronger and its bond length decreases.

C) The strength and length of the C-C bond do not change.

D) The strength of the C-C bond gets stronger and its bond length increases.

E) The strength of the C-C bond gets weaker and its bond length decreases.

Sec# 9-3

Grade# 75

17. The sum of 1.2 x 10-3 cm and 2.7 x 10-4 cm is,

A) 0.0015 cm                        B) 0.001 cm                       C) 0.0014 cm

D) 0.00147 cm                       E) 0.002 cm

Sec# 1-5

Grade# 70

(1.2 x 10-3 + 2.7 x 10-4) cm = (1.2 + 0.27) x 10-3 cm = 1.47 x 10-3 cm = 1.5 x 10-3 cm =

= 0.0015 cm, choice A)

18. Which of the following statements is false regarding the SO3 molecule?

A) It has a trigonal pyramidal shape.

False, it is of trigonal planar shape (no lone pairs at S), choice A)

B) Sulfur can expand its octet to reduce formal charges.

Certainly true for an n=3 element

C) The O-S-O angle is 120o.

Certainly true in a regular triangle

D) It is a non polar molecule.

Certainly true: in a regular polyhedron, all corners O, all bond moments cancel

E) The S-O bond is polar.

Certainly true, since S and O have different electronegativity

Sec# 8-12

Grade# 65

19. Use the following bond energies,

Bond                Bond Energy (kJ/mol)

C(C                                 839

C-H                                  413

O=O                                  495

C=O                                  799

O-H                                   467

to estimate the heat of combustion for one mole of acetylene (C2H2).

H-C(C-H(g) + 5/2 O2(g) ( 2 CO2(g) + H2O(g)

A) -1228 kJ                      B) +1228 kJ                          C) -447 kJ                D) +447 kJ

E) +365 kJ

Sec# 8-5

Grade# 70
ΔH is obtained from (bond energies of all broken reactant bonds) - (bond energies of all formed product bonds):

ΔH = sumRBER - sumPBEP =

= 2 C-H + C(C + 5/2 O=O - 4 C=O - 2 O-H =

= (2 mol x 413 + 1 mol x 839 + 5/2 mol x 495 - 4 mol x 799 - 2 mol x 467) kJ/mol =

= -1227.5 kJ = -1228 kJ, choice A)

20. Arrange MgO, CaO, and SrO in order of increasing absolute value of the lattice energy.

A) SrO < CaO < MgO

B) SrO < MgO < CaO

C) MgO < CaO < SrO

D) MgO < SrO < CaO

E) CaO < MgO < SrO

Sec# 8-13

Grade# 65

The charges on the ions are all the same, namely M2+ and O2-.

Thus the samller ions will form the stronger lattice (larger absolute lattice energy), because the smaller the ions are, the closer the charges can come to each other.

R(Mg2+) < R(Ca2+) < R(Sr2+) and thus

|ΔlattH(SrO)| < |ΔlattH(CaO)| < |ΔlattH(MgO)|, choice A)

21. In the Lewis structure of the |S-C(N|- ion S has 2 lone pairs more than shown. The formal charges on S, C, and N are, respectively,

A) -1,0,0                          B) -1,+1,-1                             C) 0,0,-1                           D) 0,-1,0

E) 0,0,0

Sec# 8-12

Grade# 65

S: 3 lone pairs + 1/2 bond pair = 6 + 1 = 7 valence electrons, group 6A, 1 electron too much, -1 formal charge

C: 4 x 1/2 bond pair = 4 valence electrons, group 4A, 0 formal charge

N: 1 lone pair + 3 x 1/2 bond pair = 5 valence electrons, group 5A, 0 formal charge:

-1 (S), 0 (C), 0 (N), choice A)

22. Uranium exists in several isotopes. The different isotopes have

A) different numbers of neutrons.

EXACTLY: same chemical element (same p), different masses, choice A)

B) different numbers of protons.

C) different numbers of electrons.

D) different atomic numbers.

E) different chemical properties. 

Sec# 2-5

Grade# 70

23. The correct name for the compound Co(OH)3 is,

Co is a transition metal and can have more than 1 charge in its ions. OH- is the hydroxide anion. Thus (Co3+)(OH-)3: cobalt (III) hydroxide, choice A)

A) cobalt (III) hydroxide

B) cobalt (III) trihydroxide

C) cobalt oxyhydride

D) cobalt hydroxide

E) cobal hydrate

Sec# 2-8

Grade# 70

24. Rutherford's experiment with α particle scattering by gold foil stablished that,

A) the atom is mostly open space.

YES, because much less particles became deflected than expected if the atom would be a solid body or a kind of positice charge cloud with embedded electrons, choice A).

B) electrons have a negative charge: Thomson's experiment with cathode rays

C) electrons have a positive charge: nonsense

D) atoms are made of protons, neutrons, and electrons: true, but not from Rutherford

E) protons are 1840 heavier than electrons: true, but not from Rutherford

Sec# 2-4

Grade# 70

25. What physical property of the electron did J.J.Thomson measure in his cathode ray experiment?

A) its charge-to-mass ratio, e/m

Certainly, because the deflection of a charged particle passing a magnetic field is proportional to e/m, choice A)

B) its charge e: Millikan's experiment

C) its temperature: nonsense

D) its mass m: from combination of Millikan's with Thomson's result

E) its atomic number: nonsense

Sec# 2-3

Grade# 75

26. "No two electrons can have the same set of four quantum numbers" is a statement of,

A) the Pauli exclusion principle: EXACTLY, choice A)

B) Bohr's equation: explanation of the one electron atom spectra

C) Hund's rule: occupation of degenerate orbitals

D) de Broglie's relation: wavelength of matter particles

E) Dalton's atomic theory: First failed trial to set up a periodic table, falsely based on atomic masses

Sec# 7-2

Grade# 70

27. Which of the following electron configurations correspond to an excited state?

A) 1s22s22p33s1: YES, excited state of oxygen

B) 1s22s22p5: groundstate of fluorine

C) [Ar]4s13d5: groundstate of chromium

D) [Ar]4s23d104p3: groundstate of arsenic

E) 1s22s22p63s1: groundstate of sodium

Sec# 7-3

Grade# 60

28. A groundstate atom of Vanadium (chemical symbol V) has ____ unpaired electrons and is __________.

A) 3, paramagnetic                  B) 0, diamagnetic                          C) 2, diamagnetic

D) 5, paramagnetic                   E) 4, diamagnetic

Sec# 7-5

Grade# 65

The position of V in the periodic table shows that it has the groundstate [Ar]4s23d3
In the [Ar] core all electrons are paired, also in 4s2
However, in 3d3 with 3 electrons in 5 degenerate orbitals, according to Hund's rule, the 3 elec​trons must be unpaired in different molecules, and the atom is paramagnetic because of the un​pair​ed electrons, choice A)

29. The density of the solid phase of a substance is 0.90 g/cm3 and the density of the liquid phase is 1.0 g/cm3. A large increase in pressure will

A) lower the freezing point                             B) raise the freezing point

C) lower the boiling point                               D) raise the triple point

E) lower the triple point

Sec# 10-6

Grade# 55

Like water, the substance has a denser liquid than solid phase. That means that as with water, the s/l equilibrium line which defines the freezing point in the P/T diagram has a negative slope. Thus upon raising pressure, the freezing point will become lower because the s/l line slopes away from any isotherm to higher pressures, choice A)

The boiling point will become higher, because when P is raised the vapor pressure of the liquid must be higher to be equal to the total pressure for boiling.

The triple point occurs at well defined values of T and P.

30. Consider the following reaction and identify the false statement.

C2H2(g) + N2(g) ( 2 HCN(g)

A) To produce exactly 22.4 L of HCN at STP requires the complete reaction of 28 g of N2.

This is FALSE, because 22.4 L HCN at STP is 1 mole of HCN, which requires 1/2 mol of N2 to react, which is 1/2 x 2 x 14 g = 14 g of N2, not 28 g, choice A)

B) 1 mol of C2H2 reacts with 1 mol N2 to produce 2 mol of HCN: exactly the reaction equation

C) 26 g of C2H2 reacts to yield 44.8 L HCN at STP: 1 mol C2H2 gives 2 mol HCN, correct

D) At STP, 22.4 L of C2H2 react to yield 44.8 L HCN: 1 mol C2H2 gives 2 mol HCN, correct

E) At STP, 22.4 L of N2 react to yield 44.8 L HCN: 1 mol N2 gives 2 mol HCN, correct

Sec# 5-4

Grade# 60

31. How many oxygen atoms are contained in a sample of O2 that occupies 1500. mL at 50.0oC and 1.00 atm pressure?

A) 6.81 x 1022                             B) 1.75 x 1023                                          C) 3.87 x 1023
D) 3.40 x 1022                             E) 8.91 x 1022
Sec# 5-3

Grade# 65

n= PV/RT = (1.500 L x 1.00 atm)/[0.0821 L atm/(K mol) x 323.15 K] = 0.05654 mol

NO2 = 0.05654 mol x 6.022 x 1023 = 3.4047 x 1022
NO = 2 x NO2 = 6.809 x 1022 = 6.81 x 1022, choice A)

32. Which of the following statements is false:

An increase in temperature will,

A) increse the molecular weight of a gas. FALSE: molar weight, Mm, is independent of T, choice A)

B) increase the velocity of the gas molecules. Correct: Since the average speed increases with in​creasing T, also the individual speeds will.

C) increase the number of collisions per second. Correct: Larger speeds lead to more frequent col​lisions

D) increase the average kinetic energy of the molecules. Correct: It is proportional to RT

E) increase the root mean square velocity of the molecules. Correct: this is proportional to T1/2
Sec# 5-6

Grade# 65

33. Consider the reaction,

2 HCl(aq) + Ba(OH)2(q) ( BaCl2(aq) + 2 H2O(l)ΔH = -118 kJ

100.0 mL of 0.500 M HCl are mixed with 300.0 mL of 0.100 M Ba(OH)2. Assuming that the in​​it​ial temperature of both solutions was 25oC, that the total mass of the combined solution is 400.0 g, and that the specific heat of water is 4.18 J/(g oC), calculate the final temperature of the solution.

A) 26.8oC                      B) 28.5oC                             C) 26.1oC                        D) 27.1oC

E) 29.2oC

Sec# 6-2

Grade# 65

0.100 L x 0.500 M = 0.0500 mol HCl = 0.0500 mol H+
0.300 L x 0.100 M = 0.0300 mol Ba(OH)2 = 0.0600 mol OH-
HCl is the limiting reactant and all 0.0500 mol HCl react

ΔH = -118 kJ/(2 mol HCl) x 0.0500 mol HCl = -295 kJ

q = -ΔH = m x s x (Tf - Ti);Tf = q/(m x s) + Ti
Tf = {2.95 x 103 J/[0.400 kg x 4.18 x 103 J/(kg oC)]} + 25.0oC =

= 26.76oC = 26.8oC, choice A)

34. Which statement is incorrect?

A) A process that absorbs energy from its surroundings is called exothermic.

INCORRECT: an endothermic proces absorbs energy from the surroundings

B) Energy is the capacity to do work or to transfer heat.

C) Kinetic energy is the energy of motion.

D) Potential energy is the energy that a system possesses by virtue of its position or composition.

E) The law of conservation of energy is another statement of the first law of thermodynamics.

B) - E) are sure CORRECT

Sec# 6-1

Grade# 65

35. The combustion of 48.7 g of ZnS at constant pressure gives off 220. kJ of heat. Calculate ΔH for this reaction.

2 Zn(s) + 3 O2(g) ( 2 ZnO(s) + 2 SO2(g)

A) -881 kJB) -293 kJC) -440. kJD) -110. kJ

E) +440. kJ

Sec# 6-2

Grade# 65

ΔH = -220 kJ /[48.7 g/(65.39 g/mol + 32.07 g/mol)] =

= -440.27 kJ/(mol ZnS) = -880.5 kJ/(2 mol ZnS) =

= -881 kJ

36. How many carbon atoms are present in the product lithium carbonate when 455 g of lithium hydroxide are reacted with excess carbon dioxide presented by the following equation?

2 LiOH(s) + CO2(g) ( Li2CO3(s) +H2O(l)

A) 5.72 x 1024 atoms                          B) 1.14 x 1025 atoms                       C) 4.01 x 1023 atoms

D) 19.0 atoms                                     E) 9.50 atoms

Sec# 3-3

Grade# 65

nLiOH = 455 g/[(6.941 + 16.00 + 1.008) g/mol] = 18.9987 mol LiOH

nLi2CO3 = 1/2 x nLiOH = 9.499 mol Li2CO3
NC = nLi2CO3 x NA = 5.7205 x 1024 atoms = 5.72 x 1024 atoms, choice A)

37. Consider the following equation,

CaBr2(aq) + H2SO4(aq) ( CaSO4(aq) + 2 HBr(aq)

Calculate the percent yield of calcium sulfate if the actually produced amount is 1.56 g when reacting 2.55 g of calcium bromide with 4.88 g of sulfuric acid.

A) 89.9%                       B) 23.0%                             C) 10.8%                     D) 99.8%

E) 112%

Sec# 3-4

Grade# 55
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3
Thus CaBr2 is the limiting reactant and 0.012758 mol CaSO4 can be formed.

Mm(CaSO4) = (40.08 + 32.07 + 4 x 16.00) g/mol = 136.15 g/mol

mCaSO4 = 0.012758 mol x 136.15 g/mol = 1.737 g

%yield = (1.56/1.737) x 100% = 89.8%

Choice A) is correct, besides the unimportant rounding error by 1 in the last digit.

38. The oxidation states of nitrogen in the following compounds:

NO3-, N2O, NH4+, respectively, are:

A) +5, +1, -3                        B) +5, +3, -1                               C) +5, +1, +3

D) +3, +5, +2                        E) -5, -1, -2

Sec# 4-4

Grade# 75

Oxidation state of N: x (unknown), of O: -2, and of H +1:

Sum of oxidation states must be equal to the charge of the compound:

NO3-: x - 6 = -1, thus x = +5

N2O: 2x - 2 = 0, thus x = +1

NH4+: x + 4 = 1, thus x = -3

oxidation states of nitrogen: +5 (NO3-), +1 (N2O), -3 (NH4+), choice A)

39. The coefficients of propane, carbon dioxide, oxygen, and water, respectively, after balancing the equation below are,

C3H8(g) + O2(g) ( CO2(g) + H2O(l)

A) 1, 3, 5, 4                          B) 1, 5, 3, 4                           C) 2, 3, 5, 2                           D) 1, 1, 2, 2

E) 3, 4, 1, 1

Sec# 3-1

Grade# 75

C3H8 yields 3 CO2 and 4 H2O, that gives 10 O atoms on the right, and thus it must be 5 O2 on the left:

C3H8(g) + 5 O2(g) ( 3 CO2(g) + 4 H2O(l)

1 (propane), 3 (carbon dioxide), 5 (oxygen), 4 (water), choice A)

40. What is the volume in mL required to prepare a 0.150 M solution of hydrochloric acid in a 250. mL flask from a concentrated 51.0% (by mass) hydrochloric acid solution of 1.10 g/mL density?

A) 2.44                             B) 25.0                             C) 18.1                                   D) 15.4

E) 20.1

Sec# 4-2

Grade# 60

0.250 L x 0.150 M = 0.0375 mol HCl needed

100g sample: 51.0 g HCl + 49.0 g H2O

V(100 g) = 100 g/(1.10 g/mL) = 90.91 mL = 0.09091 L

nHCl = 51.0 g /[(1.008 + 35.45) g/mol] = 1.39887 mol HCl

M(stock) = 1.39887 mol/(0.09091 L ) = 15.387 M

required stock solution V = 0.0375 mol/(15.387 M) = 2.437 x 10-3 L = 2.44 mL, choice A)   
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