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Topics by Chapter for Semester I Final Exam: Units A, B, C and D (Ch 1-11, 13 and 25)
Ch 1 &2: Measurement, Mixtures, Separation (emphasis on particulate diagrams) and Naming

Ch 3: Stoichiometry, Limiting Reactants, Percent Composition, Percent Yield, Mole Relationships, Empirical and Molecular Formula

Ch 4: Molarity, Strong Acid- Strong Base Titrations, Types of Reactions, Net Ionic Equations

Ch 5: Thermochemistry, Specific Heat, Hess’s Law, Coffee-cup Calorimetry, Enthalpies of Formation and Combustion

Ch 6: Wave Nature of Light, Wave length and frequency relationship, Bohr’s Model of Hydrogen atom, Calculating Energy of an Electron, Electron Configurations, Paramagnetism and Diamagnetism, 
Ch 7: Periodic Trends- Atomic Radius, Ionization Energy, Electron Affinity, Metallic Character, Boiling/ Melting Points and Electronegativity, Coulomb’s Law, Group Trends for common groups

Ch 8: Chemical Bonding- Ionic, Molecular, Metallic and Covalent Network Bonding, Lattice Energy, Bond Energy, MO theory 

Ch 9: Lewis Structures, Bond Polarity and dipole moments, Molecular Geometries, VSEPR model, Hybridization

Ch 10: Gases, Ideal Gas Law, Maxwell’s Distribution, Gas stoichiometry, Collecting gas over water, partial pressure, KMT, Real Gases

Ch 11: Intermolecular Forces- H bond, Dipole-dipole attraction, LDFs , Vapor Pressure, Properties of liquids- viscosity and surface tension

Ch 12: Not included

Ch 13: Properties of solutions: Molarity and Solubility Curves

Ch 25:  Organic Chemistry: Naming Hydrocarbons, alkanes, alkenes, alkynes (nomenclature), Isomerism- structural and geometric, Addition and Substitution Reactions
Multiple Choice Problems: NO guessing penalty!! NO calculators allowed. Equation sheet and periodic tables allowed.
The set of lettered choices below refers to the numbered questions immediately following it. Select the one lettered choice that identifies the energy represented in each numbered equation.  A choice may be used more than once, or not at all.

(A) ionization energy


(B) lattice energy


(C) hydration energy


(D) bond energy


(E) electron affinity

1. M+X- (s) + energy ( M+(g) + X- (g)
2. MX + energy ( M + X

3. M+ + nH2O ( M+(H2O)n + energy

4. X(g) + energy ( X+ + e-

5.X(g) + e-( X-(g) + energy

6. Which is a list of elements in order of increasing metallic character?

(A) Si, P, S 
(B) As, P, N 
(C) Sr, Ca, Mg 
(D) Br, Se, As 

(E) Na, Ne, F

7. The electron configuration of the oxide ion is most similar to the electron configuration of the

(A) sulfide ion
(B) nitride ion
(C) oxygen atom
(D) nitrogen atom
(E) fluorine atom

8. The value of Planck’s constant is 6.63 x 10-34 J.sec.  The velocity of light is 3.0 x 108 m.sec-1.  Which value is closest to the wave length in nanometers of a quantum of light with frequency of 8 sec-1.

(A) 3 x 107
(B)4x1016

(C)5 x 10-18
(D)2 x 10-25

(E)1x10-25
9. Most members of the lanthanide series have the same number of

(A) 4s and 6s electrons but different numbers of 4f electrons

(B) 4s and 6s electrons but different number of 5s electrons

(C) 4f and 6s electrons but different numbers of 5f electrons

(D) 4f and 5s electrons but different numbers of 6s electrons

(E) 5s electrons but different numbers of 6s and 4f electrons

10. How does a phosphorus atom differ from a phosphide ion?

I. The phosphide ion has more electrons.

II. The phosophorus atom has more unpaired electrons

III. The phospide ion has more kernel electrons

(A) I only
(B) I and II only
(C) I and III only
(D) II and III only
(E) I, II, and III

11. The electron configuration of atoms of element X is shown: [Ar core] 4s23d10. Which is most likely formula for the compound of this element and oxygen?

(A) XO
(B) X2O

(C) XO2

(D) X2O3

(E) X2O5 
12. The most abundant isotopes of hydrogen and oxygen are 11H, 21H, 168O, 178O, respectively.  Using these isotopes only, what is the number of different possible values for the molecular mass of water?

(A) 2

(B) 3


(C)4


(D) 6


(E) 8

	Compound Number
	Observed Color
	% by mass manganese
	% by mass oxygen

	1
	Black
	63.19
	36.81

	2
	Dark green
	77.50
	22.50


13. Two different oxides of manganese are compared.

Which pairs of values when substituted for X and Y in the fraction below gives a result that illustrates the Law of multiple proportions? 

 [image: image1.jpg]4 Atomic Structure

18. Two different oxides of manganese are compared below.

Compound | Obseved [ % by mass | % by mass
Number Color manganese oxygen
1 black 63.19 36.81
2 dark green 77.50 22.50

Which pair of values when substituted for X and Y in the fraction below gives a
result that illustrates the Law of Multiple Proportions?

63.19

77.50
B2

(A) X =54.94, Y = 16.00
(B) X =54.94, Y =54.94
(C) X =16.00, Y = 16.00
(D) X =22.50, Y = 36.81
& (E) X =236.81, Y =22.50
19.  All of the following can be inferred from the dot diagram below EXCEPT:

X
(A) X is a Group 16 element.
(B) X has two half filled p-orbitals.
(C) X has at least 10 kernel electrons.
(D) X can accept two electrons to become an ion with a charge of 2™.
(E) X has at least four electrons with £ quantum number of 1.
20. Given the following set of two quantum numbers for a multi-electron atom:
2,0,0, +1; 2,0,0, —1
What are the next higher permitted n and £ quantum numbers for this ground state
atom?
(A) n=3,¢=2
(B)iin =3, 0—1
(C) n=3,¢4=0
-« (D) n=22¢=2
(E) n=2¢=1




 
(A) X = 54.94, Y = 16.00
 (B) X = 54. 94 Y = 54.94
 (C) X = 16.00, Y = 16.00



(D) X = 22.50, Y=36.81
(E)X= 36.81, Y = 22.50

Questions 14-18: The set of lettered choices below refers to the numbered statements immediately following it. Select the one lettered choice that best fits each statement. A choice may be used once, more than once, or not at all.

(A) An ionic solid 
(B) A metallic solid 
(C) A network solid with covalent bonds

(D) A molecular solid with hydrogen bonding 
(E) A molecular solid with nonpolar molecules
14. copper wire
15. iodine crystals
16. granular sugar
17. magnesium sulfate crystals
18. powdered silicon carbide abrasive
19. Which applies to the electron distribution associated with molecules of the compound, CHCl3?

i. Forms polar molecules

ii. Includes polar covalent bonds

iii. Includes spherical negative ions

(A) I only (B) II only (C) III only (D) I and II only (E) I, II, and III
20. Which is the correct dot diagram for the NO3- ion? 
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Questions 21-23: Consider the chemical bonds found in the white solid, potassium hydrogen phosphate, K2HPO4. For each bond specified, choose the best description from the list of bond types below.

(A) Ionic bond 

(B) Hydrogen bond 

(C) Single covalent bond 

(D) Double covalent bond

(E)Resonance covalent bond; bond order between 1 and 2
21. Phosphorus / oxygen bond
22. potassium / hydrogen phosphate bond
23. oxygen / hydrogen bond
24. Which substance has the greatest ionic character?

(A) Cl2O 
(B) NCl3 
(C) PbCl2 
(D) BaCl2
 (E) CH2Cl2
25. Pi bonding is found in all of the following EXCEPT:

(A) N2 (B) SCN- (C) CO32- (D) AsH3 (E) C(graphite)

26. What is the number of sp3 hybrid orbitals associated with the hydronium ion, H3O+?

(A) None
 (B) Two 
(C) Three 
(D) Four
(E) Six
27. What is the final concentration of Cl- ion when 250 mL of 0.20 M CaCl2 solution is mixed with 250 mL of 0.40 M KCl solution? (Assume additive volumes.)

(A)0.1M
(B)0.20 M
(C) 0.30 M
(D) 0.40M 
(E) 0.60M

28. What volume of water should be added to 0.40 L of 6.0M H2SO4 solution to produce a solution that is 2.0M H2SO4?

(A)0.40L
(B)0.80L
(C)1.2L
(D)1.6L
(E)2.4L

29. A standard solution of sodium hydroxide can be used in a titration experiment to determine the formula mass of a solid acid. A common mistake in such a titration experiment is the failure to rinse the buret with the standard solution after the final water rinse but before measurements of the volume of the standard solution are taken. This mistake accounts for which of the following results?

I. The volume of the standard solution used in the titration reaction is reported too small.

II. The volume of the solute used to dissolve the unknown acid is reported too small.

III. The number of moles of unknown acid used in the titration reaction is too large.

(A) I only (B) II and III only (C) III only (D) I and III only (E) I, II, and III

30-31. refers to the solubility curve of KCl in water as shown below.
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30. What is the molarity of a saturated solution of KCL (molar mass 74.6) at 35°C?

(A) .37 
(B) .50 
(C) 2.0 
(D) 3.7 
(E) 5.0

31. A saturated solution of KCl at 75 degrees C contains 100 g water. Which value is closest to the percent by mass of KCl in the solution?

(A) 33

 (B) 50 
(C) 60

 (D) 67 
(E) 75

32-33. Refer to the solubility curve for KCl in water as shown above. A mixture containing 100 g H2O and 40 g KCl are warmed to 60°C and thoroughly stirred until no further changes occur.

32. The resulting system is best described as

(A) a colloid (B) a suspension (C) a saturated solution (D) an unsaturated solution (E) an isotonic solution

33. When the system is cooled from 60 degrees C to 30 degrees C, a white crystalline solid forms. Which is the best description of the liquid phase of the system?


(A) 50g solution including 20g solute 

(B) 60g solution including 40g solute

(C) 100g solution including 35g solute 

(D) 120g solution including 20g solute 

(E) 135g solution including 35g solute

34. Which pair of samples contains the same number of atoms of oxygen in each member?

(A)0.10 mol Al2O3 and 0.50 mol BaO

(B) 0.20 mol Cl2 and 0.10 mol HClO

(C)0.20 mol SnO and 0.20 mole SnO2
(D)0.10 mol Na2O and 0.10 mol Na2SO4
(E) 0.20 mol Ca(OH)2 and 0.10 mol H2C2O4

35. 


2KClO3 ( 2KCl + 3O2
Which expression gives the mass of O2 produced when 15 g of KClO3 is heated, according to the equation above, in an open vessel until no further weight loss is observed?

(A) 15.0 x (122.5/1) x (2/3) x (32/1)

(B) 15.0 x (1/122.5) x (3/2) x (32/1)

(C)15.0 x (1/122.5) x (3/2) x (1/32)

(D)15.0 x (1/122.5) x (2/3) x (1/32)

(E)15.0 x (122.5/x) x (3/2) x (32/1)

36. 


2Al(s) + 3Cl2(g) ( 2AlCl3(s)
Which expression gives the volume of Cl2 consumed, measured at STP, when 25 g Al reacts with chlorine according to the above equation?

(A) 25.0 x (3/2) x (22.4/2)



(B) (25.0/22.4( x (3/2) x (22.4/2)

(C)25.0 x (27/1) x (3/2) x (22.4/1)

(D) 25.0 x (1/27) x (3/2( x (22.4/1)

(E)25.0 x (1/27) x (2/3) x (22.4/1)

37. 


C3H8(g) + 5O2(g) ( 3CO2(g) + 4H2O(g)
Propane gas, C3H8(g), burns according to the equation above.  A mixture containing 0.030 moles of C3H8(g) and 0.200 moles of O2(g) is placed in a rigid container and its pressure is measured. The mixture is ignited.  Which describes the contents of the container after maximum reaction has occurred and the system returned to its original temperature?

(A) 0.020 mol C3H8(g) remains unreacted and the pressure has decreased.

(B) 0.020 mol C3H8(g) remains unreacted and the pressure has increased.

(C) 0.050 mol O2(g) remains unreacted and the pressure has decreased.

(D) 0.050 mol of O2(g) remains unreacted and the pressure has increased

(E) 0.170 mol of O2(g) remains unreacted and the pressure has decreased.

38. A compound is reported to contain 26.6% potassium, 35.3% chromium, and 38.1% oxygen by mass. Which set of values, when substituted for x, y, and z below, gives the best representation of the empirical formula for the unknown compound? Kx Cry Oz
       X                      y                      z 

(A) 39.1/26.6         52.0/35.3         16.0/38.1

(B) 26.6/16.0         35.3/16.0          38.1/16.0

(C) 26.6/39.1         35.3/52.0          38.1/16.0

(D) 39.1/26.6         52.0/26.6         16.0/26.6

(E) 26.6/52.0          35.3/52.0         38.1/52.0

39. Zn(s) + 2HCl(aq) ( H2(g) + ZnCl2(aq)
What volume of H2 (measured at STP) is produced when 0.40 moles of zinc reacts with excess 2.5 M HCl according to the equation above?

(A) 0.40L

 (B) 0.62 L 
(C) 5.5 L
 (D) 8.9 L 
(E) 22. L


40. 3Fe(s) + 4H2O(g) ( Fe3O4(s) + 4H2(g)
A mixture in a reaction vessel contains 12 moles of iron and 12 moles of steam. A reaction occurs according to the equation above. After the reaction, all gas escapes from the reaction vessel. Which describes the solid phase remaining after heating has occurred?

(A) 4.0 moles of Fe3O4 and no excess Fe 

(B) 12 moles Fe3O4 and no excess Fe

(C) 2.0 moles Fe3O4 and 6.0 moles excess Fe 

(D) 3.0 moles Fe3O4 and 3.0 moles excess Fe

(E) 4.0 moles Fe3O4 and 8.0 moles excess Fe

Free Response

1.

	NO2¯ 
	NO2+ 


Nitrogen is the central atom in each of the species given above.

(a) Draw the Lewis electron-dot structure for each of the two species.
(b) List the species in order of increasing bond angle. Justify your answer.
(c) Select one of the species and give the hybridization of the nitrogen atom in it.

2. Using models of chemical bonding and atomic or molecular structure, account for the differences in conductivity between the two samples in each of the following pairs.

(a) Sucrose solution and silver nitrate solution
(b) Solid silver nitrate and solid sodium metal
(c) Liquid (fused) sucrose and liquid (fused) silver nitrate
(d) Liquid (concentrated) sulfuric acid and sulfuric acid solution

3. A solution of barium hydroxide is titrated with 0.1-M sulfuric acid and the electrical conductivity of the solution is measured as the titration proceeds.

a) For the reaction that occurs during the titration described above, write a balanced net ionic equation.
(b) Explain why the conductivity decreases, passes through a minimum, and then increases as the volume of H2SO4 added to the barium hydroxide is increased.
(c) If 50.0 mL of Sulfuric acid was consumed to completely neutralize 40.0 mL of Barium Hydroxide, what is the M of Barium Hydroxide. 

4. Iodine and Chlorine react to form a product IxCly, a bright yellow solid. If you completely used up 0.678 g of iodine and produced 1.246 g of IxCly, what is the empirical formula of the compound? What is its molecular formula if the molar mass of IxCly is 467 g/mol.

5. Hexane is burned in air to produce carbon dioxide and water. 

a. Write the balanced equation for this reaction.
b. If 215 g of hexane is mixed with 215 g of oxygen, what masses of water and carbon dioxide are produced in this reaction?
c. What mass of excess reactant remains after the hexane has been burned?
6. Some of the following name and formula combinations are incorrect. Identify the correct combinations. For the others, suggest corrected combinations.

(a) vanadium (V) chloride VCl5
(b) magnesium oxide, MgO​4
7. Identify the element from the list below that is composed of atoms where the last electron:
Zr, Br, Ca, B,  K, 

(a) enters and fills the 4s sub-shell


(b) enters but does not fill the 4s sub-shell


(c) is the first to enter the 2p sub-shell


(d) is the penultimate (n-1)  to enter the 4p sub-shell


8. Calculate the wavelength of the energy released when an electron in a hydrogen atom falls back to the first shell after being promoted to the fourth shell.

RH = 2.178 x 10-18 J, h = 6.626 x 10-34 J sec, c = 3.00 x 108 m/sec

9.  Calculate the new pressure if a 2.45 L of a gas at a pressure of 1.01 atm is contracted to a volume of 2.29L 
10.  A sample of a group I bromide weighting 2.000 g was converted to a gas at 504.0 degrees Celsius and 1.000 atm pressure. The resulting vapor occupied a volume of 1238 mL. Identify the group I metal present in the compound. (Assume that the gas behaves ideally & R= 0.0821 atm L K-1 mol -1 )
11. If 5.0 g of nitrogen gas and 5.0 g of chlorine gas are injected into a 2.0 L vessel at a temperature of 65 degrees Celsius, what will the partial pressure of each gas be? What will the total pressure in the container be? 
12. What volume of oxygen at STP is required to burn exactly 11.60 L of methane (CH4(g)) according to the reaction below? (assume 1.000 mol of any gas occupies 22.40 L at STP) 


CH4(g) + 2O2 (g) ( CO2 (g) + 2H2O (g) 
13. Which of the following elements (one from each pair) would you expect to have the highest first ionization energy? Explain your answers. 
(a) Ca or Be
(b) Na or Ar

14. Consider the table of the first four ionization energies for element A shown below

Ionization Energy in kJ/mol

	1st
	2nd
	3rd
	4th

	578
	1817
	2745
	11580


i. In which group does A appear on the periodic table? 

ii. Predict the formula of the compound that A forms with fluorine

iii. What is the minimum number of electrons that A must have? 

15. A 4.599 g sample of a common alcohol, containing C, H, and O was combusted in excess oxygen to yield 8.802 g of CO2 and 5.394 g of H2O. Calculate the empirical formula of the compound. If the compound is known to contain only two carbon atoms, what is the molecular formula? 
16. Barium Chloride is found as a hydrated salt, BaCl2(xH2O. A student carefully heats 2.50 g of the salt to a constant mass of 2.13 g. Find x.
17. Complete the table by writing either YES or NO in each box. 

    Polar Bonds? 
Polar Molecule?     Draw Lewis Structure and Net Dipole

Carbon dioxide
Boron trifluoride

CHCl3
H2
18. Answer the following questions about the element Selenium, Se (atomic number 34).

a) Samples of natural selenium contain six stable isotopes. In terms of atomic structure, explain what these isotopes have in common, and how they differ.

b) Write the complete electron configuration (e.g., 1s22s2 … etc.) for a selenium atom in the ground state. Indicate the number of unpaired electrons in the ground-state atom, and explain your reasoning

c) In terms of atomic structure, explain why the first ionization energy of selenium is


i. less than that of bromine (atomic number 35), and


ii. greater than that of tellurium (atomic number 52)

d) Selenium reacts with fluorine to form SeF4. Draw the complete Lewis electron-dot structure for SeF4 and sketch the molecular structure. Indicate whether the molecule is polar or nonpolar, and justify your answer.

19. C6H5OH(s) + 7O2(g) -> 6CO2(g) + 3H2O(l)

When a 2.000-gram sample of pure phenol, C6H5OH(s), is completely burned according to the equation above, 64.98 kilojoules of heat is released. Use the information in the table below to answer the questions that follow.

	Substance
	Standard Formation, at 25ºC (kJ/mol), Heat of ΔHºf

	C (graphite)
	0.00

	CO2 (g)
	-395.5

	H2 (g)
	0.00

	H2O (l)
	-285.85

	O2 (g)
	0.00

	C6H5OH (s)
	?


(a) Calculate the molar heat of combustion of phenol in kilojoules per mole at 25ºC.
(b) Calculate the standard heat of formation, ΔHºf, of phenol in kilojoules per mole at 25º.

20. Account for each of the following in terms of principles of atomic structure, including the number, properties, and arrangements of subatomic particles.

(a) The second ionization energy of sodium is about three times greater than the second ionization energy of magnesium.
(b) The difference between the atomic radii of Na and K is relatively large compared to the difference between the atomic radii of Rb and Cs.

21. A sample of dolomitic limestone containing only CaCO3 and MgCO3 was analyzed.
When a 0.2800 gram sample of this limestone was decomposed by heating 75.0 milliliters of CO2 were produced?
(a) Write equations for the decomposition of both carbonates described above.
(b) It was also determined that the initial sample contained 0.0448 gram of calcium.  What percent of the limestone by mass was CaCO3?
(c) How many grams of the magnesium-containing product were present in the sample in (a) after it had been heated.
22. Draw the lewis structure of acetonitrile (CH3CN)
(a) What is the C-H bond angle?
(b) What is the C-N bond angle?
(c) How many sigma and pi bonds are present in this compound?
(d) Draw atomic and/or hybrid orbitals which overlap to form bonds in this compound. 
(e) Is this molecule polar?

23. Deuterium gas (D2) is prepared by the following reaction: 


2 Li (s) + 2 D2O (l) -> 2LiOD (aq) + D2 (g)

a. How much D2 gas (in moles) can be prepared from 0.125 g of Li metal in 15.0 mL of D2O (d = 1.11 g/mL).

b. If dry D2 is captured in a 1450 mL flask at 22.0 degrees Celsius, what is the pressure of the gas (in atm)? 
24.  15.0 g of halothane gas (C2F4HBrCl) is mixed with 23.5 g of oxygen gas. If the total pressure of the mixture is 855 mmHg, what is the partial pressure of each gas? 
Answer Key

Multiple Choice

1. b

2. d

3. c

4. a

5. e

6. d

7. b

8. a
9. a
10. b

11. a

12. c

13. e
14. b
15. e

16. d
17. a

18. c

19. d

20. d

21. c

22. a

23. c

24. d
25. d

26. d
27. d

28. b

29. c

30. e

31. a

32. d

33. e
34. e

35. b

36. d

37. d

38. c

39. d

40. d

Free Response

1. a) NO2-
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NO2+   [::O=N=O::]+
b) NO2¯ < NO2+
c) Hybridization: NO2+ is sp, NO2¯ is sp2 also.

2. a. Sucrose: Non conductor because it is a molecular compound. No ions to conduct electricity. Silver Nitrate solution contains Ag+ ions and NO3- ions (ionic compound), ions conduct electricity.

b. Solid silver nitrate- Non conductor, ions not free to move around due to strong electrostatic forces and crystal lattice structure in solid form. Sodium Metal- good conductor because of free electrons present in electron sea model for metals.

c. same as A

d. Sulfuric acid (conc) - almost non-conductor ( almost non aqueous solution). Sulfuric acid solution- conductor because H+ ions can combine with water molecule to form hydronium ion which can conduct electricity.

3. a. Ba2+ +2 OH- + 2H+ + SO4 2- ( 2H2O + BaSO4

b. Conductivity decreases till the end point because the ions (H+, OH- ) are converted to H2O, which is a non conductor. Then as more sulfuric acid is added, because there is no more neutralization of acid beyond end point, conductivity increases again because of ions given by excess acid.

c. 0.125 M Ba(OH)2
4. ICl3, I2Cl6
5. a. 2 C6H14 + 19 O2 ( 12 CO2 + 14 H2O

b. O2 Limiting, 187 g CO2
c. 154 g hexane
6.  a. Vanadium (V) chloride VCl5
     b.  Magnesium oxide, MgO

a. Ca

b. K

c. B

d. Br
7. 9.74x10^-8 m
8.  1.08 atm
9.  Na
10.  3.48 atm 
12.        23.2 L of oxygen 

13.  a. Be  b. Ar
14. i. group 13 

ii. AF3
iii. 5 
15.  C2H6O
16. x=2 
17. Complete the table by writing either YES or NO in each box.
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Polar Bonds?
Polar Molecule?
Draw Lewis Structure and Net Dipole

Carbon dioxide

NO


NO




Net Dipole = 0
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Boron trifluoride
YES


NO




Net Dipole = 0
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CHCl3


YES


YES

H2


NO


NO

H—H


Net Dipole = 0

18.  a. Various isotopes of Se contain same number of protons but different number of neutrons.

b. Se= 1s2 2s2 2p6 3s2 3p6 4s2 3d10 4p4

Se has two unpaired electrons in p-sub shell because Hund’s rule dictates that pairing of e in degenerate orbitals does not take place till all have had one e each.

c. i) Bromine has a larger atomic radius as compared to Se because of decreased ENC. Electrons are being added to the same energy level (no increase in shielding electrons), but more protons are being added (increased nuclear charge), which results in smaller radius. A smaller radius makes it harder to pull electrons from the atoms increasing its Ionization Energy.

 ii) Tellurium is in the same group as Se but is below Se, so there is another energy level added to it, which results in decrease in ENC. This causes the size to Te to increase, making it easier to remove an electron. Therefore, IE of Te is less than that of Se.

d.AB4E ( Draw on your own), SeF4 is polar because of the lone pair of e on Se, the molecule becomes asymmetrical and individual dipole moments do not cancel out. This makes the molecule polar.
19 a. – 3.054 X 10^3 kJ/mol

     b. -165.0 kJ/mol

20.   a. The second electron from Na is lost from 2p sublevel while the second electron from Mg is removed from 3s sublevel. 3s being farther than nucleus, these electrons experience less force of attraction from nucleus and its easier to remove them.

b. Na does not have any d sublevel while K does. Due to the shielding effect of these d electrons the difference in radii of Na and K is quite large, while both Rb and Cs have all four sublevels and do not show same increased change in the atomic radius.

21.

a. 0.135 g CO2

b. MgCO3 + CaCO3 ( MgO + CaO + 2 CO2
c. 40.0 %

d. 0.0802 g MgO

22.
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 a) 109.5 degrees
b) 180 degrees
c) five sigma, two pi bonds
d) [image: image7.jpg]



e) yes, molecule is polar

23. a) 0.009 mol
b) 0.150 atm

24. 70.9 mmHg of halothane gas, 780  mmHg of oxygen gas

� EMBED Word.Picture.8 ���





AP Chemistry: Review for I Semester Final Exam 2013








_1445413026.doc
[image: image1.png]






