General Chemistry 1

Answer all of the following questions
Question # 1 
Circle the single item that best complete each of the following statements:

1) When a state of equilibrium is reached: 

a) the forward and reverse reactions proceed at equal rates 

b) 50% of the reactants have been changed to products 
c) all molecular motion stops 
d) the limiting reactant gets used up 
2) The number of unpaired electrons in an atom of scandium is

a) 3                              b) 2                                    c) 1                            d) 0

3) An electron in a hydrogen atom could go from the first energy level to the second energy level by

a) absorbing a photon.                                                 c) a and b.

b) emitting a photon.                                                   d) none of the above.

4) Which set of the following elements have their outer electrons in the same shell?

a) Rb, Ag, I, Xe 

b) Na, Mg, Ca, K 

c) O, S, Se, Te 

d) He, F, S, As

5) The set of quantum numbers, n = 2, l = 2, ml = 0

a) describes an electron in a 2d orbital.

b) describes an electron in a 2p orbital.

c) describes one of five orbitals of similar type.

d) is not allowed. 

6) The ml quantum number for an electron in a 5d orbital

a) can have any value less than 5.                          c) may be zero.

b) may be + 1/2 or – 1/2.                                        d) is three.

7) The element whose atoms have the electron configuration [Kr]4d105s25p2
a) is in group IIA of the periodic table.

b) is similar to the element Pb.

c) is similar to the element Se.

d) is a transition element.

8) The largest of the following species is
a) an Ar atom                b) a K+ ion                     c) a Ca2+ ion          d) a Cl- ion 

9) The highest (first) ionization energy of the following elements is that of

a) Cs                             b) Cl                                c) I                            d) Li

10) The most metallic of the following elements is

a) Mg                            b) Li                                c) K                            d) Ca

11) Of the following species, the one containing a triple covalent bond is

a) NO3-                      b) CN-                            c) CO2                         d) AlCl3
12) In the ammonium ion, NH4+
a) the four H atoms are situated at the corners of a square.

b) All bonds are ionic.

c) All bonds are coordinate covalent.

d) the nitrogen atom carries a formal charge equals +1.

13) All of the following molecules are liner except one. That one is 

a) SO2                      b) CO2                            c) HCN                       d) C2H2
14) The bond order of 
[image: image1.wmf]-

2

O

 is 

a) 0.5                            b) 1.5                                    c) 1.0                        d) 2.0

15) The oxidation state of the underline atom in the ion 
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 is

a) -1                      b) +1                            c) +7                       d) +8

16) In the reaction NH3(g) + H2O(l) 
[image: image3.wmf] NH4+(aq) + OH-(aq)  which pair are Bronsted bases?

a) NH3 and H2O                                              c) NH3 and 
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b) 
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and H2O                                             d)
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17) In the reaction H2O + H2O 
[image: image8.wmf] H3O+ + OH-,  the water is acting as 

a) a proton acceptor only.                               c) a proton donor only.

b) both a proton acceptor and donor.              d) neither a proton acceptor nor donor.

18) The vapor pressure of pure water at 80oC is 355 mmHg. What is the vapor pressure of a solution prepared by adding 0.300 mol of sucrose to 200 g of water at 80oC? 

a) 316 mmHg
b) 325 mmHg
c) 346 mmHg
d) 353 mmHg
19) What is the molarity of solute in an aqueous solution whose osmotic pressure at 21ºC is 0.132 atm? 

a) 0.010 M 
b) 0.0081 M 
c) 0.0033 M
d) 0.0055 M 
20)  Which one of the following solutions has the lowest freezing point? 

a) 0.10 mol Al(NO3)3 in 200 g water 

b) 2.0 mol C12H22O11 in 1000 g water 

c) 0.10 mol Fe2(SO4)3 in 250 g water 

d) 0.40 mol BaCl2 in 500 g water.

21) The density of a 72.0% by weight aqueous solution of ethanol (CH3CH2OH) is 0.8644 g/cm3. What is the molality of the compound?   (Atomic weights: C = 12.01, H = 1.008, O = 16.00).
a) 57.2                   b) 54.1                       c) 55.8                    d) 53.0

Show your work to receive full credit.
Question # 2 
How many grams of iodine, I2, must be dissolved in 250.0 mL of carbon tetrachloride, CCl4 (density = 1.595 g/cm3) to produce a 0.175 m (molality) I2 solution?

---------------------------------------------------------------------------------------------------------

Question # 3 
a) Draw the Lewis structure for the following compounds/ions.

i) CH3NH2
--------------------------------------------------------------------------------------------------------------

ii) CO
iii) O3
--------------------------------------------------------------------------------------------------------------

iv) BrO3-
--------------------------------------------------------------------------------------------------------------

b) Draw the resonance structures of NO3-.

---------------------------------------------------------------------------------------------------------------------------------------------------------------------

Question # 4 
a) Describe the bonding in an acetylene molecule.
b) Match each of the following species with one of these hybridization schemes: sp, sp2,  sp3, sp3d, sp3d2.     Explain your answer.
(a) PCl5
--------------------------------------------------------------------------------------------------------------------------------------------------------------------

(b) CCl4
---------------------------------------------------------------------------------------------------------------------------------------------------------------------

(c) NO3-
---------------------------------------------------------------------------------------------------------------------------------------------------------------------

(d) CO2
---------------------------------------------------------------------------------------------------------------------------------------------------------------------

(e) SF6
Question # 5 
I. Nicotine has the empirical formula C5H7N. A solution of 0.80g of nicotine in 12.0g of water boils at 100.21oC at 760 mmHg. What is the molecular formula of nicotine? (Kb = +0.512oC/m). 

(Atomic weights: C = 12.01, H = 1.008, N = 14.00). 

____________________________________________________________________

II. 
A 0.010 M solution of hypochlorous acid, a weak acid, HOCl, (Ka = 3.2 X 10-8). 

a) What are the pH and pOH of the solution?
b) What is the percent of dissociation of this acid?

Question # 6 
       Balance and complete ONLY one of the following oxidation-reduction equations:

a) Cu(s) + H+ + 
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[image: image10.wmf] Cu2+ + NO(g) + H2O (in acidic solution)
b) Br2(l) + OH- 
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General Chemistry 1
السؤال الأول

Circle the most correct answer

1. An atom containing which one of the following is an isotope of carbon?

a. 6 neutrons and 7 protons

b. 7 neutrons and 6 protons

c. 12 neutrons and 12 protons

d. 13 neutrons and 13 protons

2. An aqueous solution was prepared by dissolving 2.11 g of NaCl in enough water to make 1500. mL of solution.  What is the molarity of NaCl in the solution?(molar mass of NaCl:  58.44 g/mol)

a. 0.024 M

b. 0.048 M

c. 0240 M

d. 0.012 M
3. In the SO2 molecule shown above, the O—S—O angle would be…
a. Greater than 120(
b. Less than 120(
c. Equal to 120(
d. Cann’t be predicted.
4. Which of the following ionization energies will be highest(أعلى طاقة تأين)?
a. The first ionization energy of Mg
b. The second ionization energy of Na
c. The second ionization energy of Mg
d. The first ionization energy of Na
5. Which of the following will have the largest de Broglie wavelength? (بدون أي عمليات حسابية)
a. a proton moving at 1000 m/s 
b. an electron moving at 10000 m/s 
c. an electron moving at 1000 m/s 
d. a proton moving at 10000 m/s 
6. Isoelectronic atoms and ions have identical
a. Electron affinity 
b. ionization energy 
c. electon configuration
d. radii
7. Determine % by weight of oxygen in 16.03 g of (NH4)(BrO4).

a. 39.5%

b. 9.9%

c. 36.2%

d. 79.0%

8. For the following reaction: 2 Cu(s) + O2(g) 2 CuO(s), H = – 312.1 kJ ,

we can conclude that
a. The bond energy of each CuO bond is 312.1 kJ
b. The reaction is exothermic

c. The standard enthalpy of formation of CuO is – 312 kJ
d. The reaction is endothermic

9. Which of the following sets of quantum numbers refers to a 4d orbital?

a. n = 4, l = 0, ml = 0

b. n = 4, l = 2, ml = -1

c. n = 4, l = 1, ml = +1

d. n = 3, l = 2, ml = +2

10. Which of the following is the electron configuration of [image: image14.png]0%



?(O=16)

a. 1s22s22p6
b. 1s22s22p4
c. 1s22s22p1
d. 1s22s22p43s23p4
11. Which one of the following electron configurations is incorrect?

a. [image: image16.png]cr-



:
1s22s22p63s23p6
b. Ge:
 [Ar]3d104s23p3
c. Sc:
 [Ar]3d14s2
d. [image: image18.png]


 
1s22s22p6
12. Which of the following orbitals might have an ml equal to +2?

a. s, p, and d
b. p, d, and f
c. d and f

d. s, p, d, and f

13. In a chemical reaction, the chemicals one starts with are called the:
a. Reagents
b. Reacting chemicals
c. Products
d. All of the  above
14. An atom becomes a cation if it

a. Gains electron

b. Loses electron

c. Shares electrons 

d. Both of a and b

15. The ionic bond of CsF is formed when

a. Fluorine gains an electron from sodium
b. Cesium and Fluorine share an electron pair
c. Cesium and Fluorine both lose electrons from their outer energy levels
d. Cesium gains an electron from chlorine.
16. Identify the ions in (NH4)2SO4
a. N3-, H+, S2-, and O2-
b. NH22+ and H2SO4
c. 2NH4+ and (SO4)2-
d. NH4+ and (SO4)-
17. Use VSEPR theory to predict the molecular geometry of BCl3.
a. Bent

b. Tetrahedral

c. Trigonal planar

d. Trigonal bipyramidal

18. Which of the following molecules is non-polar?

a. H2O

b. NH3
c. CO2
d. H2S

19. Which element has the largest atomic radius?

a. Al

b. Si

c. P

d. S

20. Which ion has the largest radius?

a. [image: image20.png]Li





b. [image: image22.png]



c. Be2+
d. Mg2+
21. From the largest to smaller: Si, Al, Mg, S 
a. Al, Si, Mg, S

b. Mg, Al, Si, S

c. S, Si, Mg, Al

d. Mg, Si, D, Al

22. Arrange the following set of ions in order of increasing ionic radii.

Ca2+, Cl-, K+, P3-, S2-
a. Ca2+ < K+ < P3- < S2- < Cl-.

b.  Ca2+ < K+ < Cl- < S2- < P3-
c. K+ < Cl- < Ca2+ < S2- < P3-
d. P3- < S2- < Cl- < K+ < Ca2+
23. The possible Cl-P-Cl bond angles in PCl5 molecule are

a. 120°

b. 109.5°

c. 90°, 120°, and 180°
d. 90° and 120°

24. In an actual NH3 molecule, the indicated angle would be…

	
a.  Greater than 109.5°


b.  Equal to 109.5°


c.  Less than 109.5°


d.  Cannot be predicted
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25. The hybridization associated with the central atom of a molecule in which all the bond angles are 120° is

a. sp

b. sp2
c. sp3
d. sp3d

26. What is the frequency of light having a wavelength of 4.50 × 10-6 cm?

a. 2.1 × 104 s-1
b. 4.29 × 1014 s-1
c. 1.06 × 1022 s-1
d. 6.67 × 1015 s-1
27. The Heisenberg Uncertainty Principle states that __________.

a. no two electrons in the same atom can have the same set of four quantum numbers

b. two atoms of the same element must have the same number of protons

c. it is impossible to determine accurately both the position and momentum of an electron simultaneously

d. electrons of atoms in their ground states enter energetically equivalent sets of orbitals singly before they pair up in any orbital of the set

28. The number of unshared pairs of electrons in the outer shell of oxygen in Cl2O is 

a. one

b. two

c. three

d. zero

السؤال الثالث
Q3.
a. Draw the Lewis structure of the O2 molecule.  

b. Construct a diagram showing the molecular orbitals in O2.  Label the molecular orbitals (, *, etc.).  Put electrons in the orbitals.

c. What is the bond order of O2, according to your MO diagram?  (Show the calculation.)

d.  Is the molecule paramagnetic or diagmagnetic, according to your MO diagram?

Q4. 

a. Draw the Lewis structure of the N2 molecule.  

e. Construct a diagram showing the molecular orbitals in N2.  Label the molecular orbitals (, *, etc.).  Put electrons in the orbitals.

f. What is the bond order of N2, according to your MO diagram?  (Show the calculation.)

g.  Is the molecule paramagnetic or diagmagnetic, according to your MO diagram?

Q5.

h.  Draw the Lewis structure of the F2 molecule.  

i. Construct a diagram showing the molecular orbitals in F2.  Label the molecular orbitals (, *, etc.).  Put electrons in the orbitals.

j. What is the bond order of F2, according to your MO diagram?  (Show the calculation.)

k.  Is the molecule paramagnetic or diagmagnetic, according to your MO diagram?

Q3. Three possible structures of the cyanate anion are shown.  Calculate the formal charges on each of the nine atoms.


N=C=O



C=N=O




N=O=C

Q4. Two possible Lewis structures for ClO2– are shown.  

[O-Cl-O]-1     and   [O-Cl=O]-1
a. Calculate the formal charges on each of the six atoms.

b. Circle the most favorable structure for ClO2–.  S2
c. What is the geometrical shape of the correct structure? Tetrahedral (bent structure)
d. What is the hybridization of the correct structure?sp3
e. What is the O-Cl-O angle in the correct structure? Less than 109.5(
Old Exam- General chemistry 1

Q1: 
a. Mark the following sentences as TRUE (T) or FALSE (F)  (5 pts)

	1. 
	An electron in a hydrogen atom could go from the first energy level to the second energy level by absorbing an energy
	_______

	2. 
	The quantity of heat needed to change 1.00 g of a substance by 1.00 K.
	_______

	3. 
	The condensation of steam is an example of a chemical change
	_______

	4. 
	All atoms of elements are identical in mass.
	_______

	5. 
	Density is an extensive property
	________


b. Complete the following       (5 pts)
	1. 
	The atom win an electron configuration of [Ne]3s23p5 is ________

	2. 
	The chemical name of the Al2(SO4)3 is _______________________

	3. 
	The chemical formula of the Iron(III) chloride is ______________

	4. 
	VSEPR theory indicate that the geometrical structure of BF3 is_______________ 

	5. 
	The number of neutron in 92U238 is ___________________


Q2. Choose the most correct answer  (40 pts)
1. Which of the following cations has the smallest radius? 

	a.
	Al3+
	b.
	Ca2+
	c.
	Na+
	d.
	K+


2. Which of the following species has the most polar bond?  

	a.
	HCl
	b.
	HF
	c.
	F2
	d.
	Cl2


3. Which of the following elements requires the least energy to remove an electron?

	a.
	HCl
	b.
	HF
	c.
	F2
	d.
	Cl2


4. Which of the following species has the greatest electron affinity?

	a.
	Cl
	b.
	P
	c.
	N
	d.
	F


5. Which one of the following measurements has 4 significant figures?

	a.
	0.05930 g     
	b.
	0.005930 g    
	c.
	0.059300 g
	d.
	1.05930 g   


6. A 6.32-g sample of potassium chlorate decomposes to form potassium chloride and oxygen:

KClO3 (KCl + O2

How many moles of oxygen are formed? (K=39, Cl=35.5, O=16)

	a.
	0.051 moles

	b.
	0.0344 moles

	c.
	0.0774 moles

	d.
	none of these


7. How many moles are there in 5.00 g of AgNO3? Formula mass of AgNO3 = 169.87 g mol−1
	a.
	5.00 mol

	b.
	0.0294 mol

	c.
	8.49 mol

	d.
	0.00112 mol


8. If 1.928 g KNO3 is dissolved in enough water to make 250.0 mL of solution, what is the molarity of potassium nitrate? Formula mass of KNO3 = 101.1032 g mol−1
	a.
	6.192 x 10-4 M

	b.
	4.767 x 10-3 M

	c.
	7.627 x 10-2 M

	d.
	1.297 x 10-1 M


9. In order to form a set of sp3d hybrid orbitals, how many pure atomic orbitals must be mixed?
	a.
	one s, one p, and one d

	b.
	one s, three p, and one d

	c.
	two s, one p, and two d

	d.
	two s, six p, and two d


10. In ethene, C2H4, the sp2 hybrid orbitals form

	a.
	the C-C and C-H (-bonds
	c.
	The C-C (-bond

	b.
	the C-C, C-H (-and C-C (-bonds
	d.
	The C-C (- and (-bonds


11. A compound has the molecular weight 92 amu and its empirical formula is NO2. The molecular formula of this compound is…

	a.
	NO2
	b.
	N4O2    
	c.
	N2O4
	d.
	Non of all


12. Which of the following sets of quantum numbers refers to a 3p orbital?

	a.
	n = 3, l = 1, ml = -1
	c.
	n = 3, l = 3, ml = +3

	b.
	n = 3, l = 0, ml = -1
	d.
	n = 2, l = 2, ml = +3


13. Express the result of this calculation to the proper number of significant figures.
(44.8 - 39.5)÷   15.25

	a.
	0.348
	b.
	0.35    
	c.
	0.3475
	d.
	42.2  


14. The three basic components of an atom are:
	a.
	protons, neutrons, and ions
	c.
	protons, neutrons, and electrons

	b.
	protons, neutrinos, and ions
	d.
	protium, deuterium, and tritium


15. According to Boyle’s Law, the volume of a fixed quantity of gas is 

	a.
	inversely proportional to its pressure.
	c.
	inversely proportional to its temperature

	b.
	inversely proportional to its number of moles.
	d.
	directly proportional to its pressure.


16. Which of the following species is not isoelectronic with any of the others? 

	a.
	V3+ (23)
	b.
	Ca2+  (20)
	c.
	Ar (18)
	d.
	Cl-  (17)


17. From higher to lower electronegativity: N, F, I, Cs

	a.
	N, F, I, Cs
	b.
	F, Cs, N, I 
	c.
	F, N, I, Cs 
	d.
	None of all 


18. The number of unshared pairs of electrons in the outer shell of oxygen in Cl2O is 

	a.
	One
	b.
	Two
	c.
	Three
	d.
	four


19. The ionic bond of CsF is formed when

a. Fluorine gains an electron from sodium
b. Cesium and Fluorine share an electron pair
c. Cesium and Fluorine both lose electrons from their outer energy levels
d. Cesium gains an electron from chlorine.
20. What does the exothermic reaction mean?

	a.
	consumes energy
	c.
	consumes heat

	b.
	generates energy
	d.
	generates light


21. What is the charge on the lead ion in PbCl2?

	a.
	2-
	b.
	4+
	c.
	2+
	d.
	1+


22. The possible Cl-P-Cl bond angles in PCl5 molecule are:

	a.
	120o and 180o
	c.
	90 o and 180o

	b.
	90 o and 120 o
	d.
	90 o, 120 o and 180o


23. Which one of the following is an allowable set of quantum numbers for an electron? 

	a.
	n = 3,    l = 2,    ml = -1,  ms = -1/2
	c.
	n = 2,    l = -2,    ml = 1,   ms = +1/2

	b.
	n = 3,    l = 3,    ml = 3,   ms = +1/2
	d.
	n = 2,    l = 3,    ml = -2,  ms = +1/2


Q3. Solve the following Short Problems  (10 pts) أجب عن ثلاثة فقط    

a. Calculate the (H( for the following reaction using the table of  (H( provided.

2C2H6(g) + 5O2(g)  (  4CO2(g) + H2O(l)

	C2H6 kJ/mol
	CO2 kJ/mol
	H2O(l)  kJ/mol

	-83.85
	-393.509
	-285.83


----------------------------------------------

b. Light with a wavelength of 672 nm lies in the red region of the visible spectrum. Calculate the frequency of this light? Speed of light, c, = 3.00 x 108 m/s  (4.46 x 1014 MHz) freq = c/lambda

----------------------------------------------

c. How many moles of oxygen, O2, are there in a 50.0 L gas cylinder at 21(C when the oxygen pressure is 15.7 atm? R = 0.08206 atm L K-1 mol-1  (n= 32.5 mol)

----------------------------------------------

d. Use the van der waals equations to calculate the pressure, in atm, exerted by 1.000 mol of C2H6 at 0.00(C in a volume of 22.400 L. Use R = 0.082057 L atm/mol K. Compare this to the pressure of an ideal gas under the same conditions (a= 5.489 L2 atm/mol2; b = 0.06380 L/mol) 
Q5. Given the following ions and molecules  (20 pts)  
a. 
[image: image24.wmf]-
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1. Draw the Lewis dot structure 

2. Number of bonding pairs______  
3. Number of lone pairs on central _____
4. Geometrical shape____________ 
5. Hybridization type___________
6. The bond angles__________

c. SO2
1. Draw the Lewis dot structure 

2. Number of bonding pairs______  
3. Number of lone pairs on central _____
4. Geometrical shape____________ 
5. Hybridization type___________
6. The bond angles__________

Q6. (10 points)

POCl3 has  two resonance structures as shown below
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Use formal charge to predict the most stable structure. Atomic numbers: P=15, O=8, and Cl=17 

**************Good Luck***************

First Question: (20 pts) Circle the most correct answer

1. An atom of silicon (atomic number=14) in its ground state has how many electrons with quantum number l=1?
	a.
	14
	b.
	2
	c.
	8
	d.
	6


2. Isoelectronic atoms and ions have identical
	a.
	electon configuration
	b.
	Electron affinity
	c.
	radii
	d.
	ionization energy


3. Determine % by weight of oxygen in 64.00 g of (NH4)2(SO4).
	a.
	48.5%
	b.
	30.7%
	c.
	36.2%
	d.
	79.0%




4. For an ideal gas, calculate the pressure of the gas if 1.04 mol occupies 21.8 L at 25(C
	a.
	1.17 atm
	b.
	9.18 atm
	c.
	11.7 atm
	d.
	0.918 atm


5. A chemical reaction that gives out heat energy is called:
	a.
	Endothermic
	b.
	Explosive
	c.
	Exothermic
	d.
	None of all


6. An atom becomes an anion if it
	a.
	Gains electron
	b.
	Loses electron
	c.
	Shares electrons
	d.
	(a) and (b)


7. Identify the ions in Ba3(PO4)2
	a.
	Ba2+, P3-, and O2-
	c.
	2Ba+ and PO43-

	b.
	3Ba22+ and 2PO43-
	d.
	2Ba2+ and 3(PO4)3-


8. Which of the following molecules is non-polar?
	a.
	H2O
	b.
	H2S
	c.
	CO2
	d.
	NH3


9. When an electron of an excited hydrogen atom falls from level n = 2 to level n = 1,what wavelength of light is emitted? R = 1.097 × 107 m-1
	a.
	970 Å
	b.
	4800 Å
	c.
	1215 Å
	d.
	1820 Å




10. In ethene, C2H4, the sp2 hybrid orbitals form

	a.
	the C-C and C-H (-bonds
	c.
	The C-C (-bond

	b.
	the C-C, C-H (-and C-C (-bonds
	d.
	The C-C (- and (-bonds


11. Which of the following sets of quantum numbers refers to a 3p orbital?

	a.
	n = 3, l = 1, ml = -1
	c.
	n = 3, l = 3, ml = +3

	b.
	n = 3, l = 0, ml = -1
	d.
	n = 2, l = 2, ml = +3


12. Which of the following ionization energies will be highest(أعلى طاقة تأين)?
	a.
	The first ionization energy of Ca
	c.
	The second ionization energy of Ca

	b.
	The second ionization energy of K
	d.
	The first ionization energy of K


13. Which of the following will have the shortest de Broglie wavelength? (بدون أي عمليات حسابية)
	a.
	a proton moving at 1000 m/s
	c.
	an electron moving at 1000 m/s

	b.
	an electron moving at 10000 m/s
	d.
	a proton moving at 10000 m/s


14. According to Boyle’s Law, the volume of a fixed quantity of gas is 
	a.
	inversely proportional to its pressure.
	c.
	inversely proportional to its temperature

	b.
	inversely proportional to its number of moles.
	d.
	directly proportional to its pressure.


15. At a given temperature and pressure, the volumes of gases which react are 

	a.
	equals
	c.
	ratios of small half integer numbers.

	b.
	ratios of small whole numbers.
	d.
	ratios of large whole numbers.


16. We define STP (standard temperature and pressure) to be equal
	a.
	T= 0(C, P = 1torr
	c.
	T= 25(C, P = 1atm

	b.
	T= 273.15 K, P = 1atm
	d.
	T= 298.15(C, P = 1atm


17. As volume increases at constant temperature,
	a.
	the average kinetic of the gas remains constant.

	b.
	the average kinetic of the gas increases.

	c.
	the average kinetic of the gas decreases.


18. For the following reaction: 2 Cu(s) + O2(g) 2 CuO(s), H = – 312.1 kJ, we can conclude that
	a.
	The bond dissociation energy of each CuO bond is +116.05 kJ

	b.
	The bond dissociation energy of each CuO bond is -312.1 kJ

	c.
	The bond dissociation energy of each CuO bond is -116.05 kJ

	d.
	The bond dissociation energy of each CuO bond is +312.1 kJ


19. From the largest to smaller: Mg2+, F-, N3-, Ne

	a.
	Mg2+, F-, N3-, Ne
	c.
	Mg2+, Ne, F-, N3-

	b.
	N3-, F-, Ne, Mg2+
	d.
	N3-, Ne, Mg2+, F-, 


20. Equal volumes of gas at the same temperature and pressure will contain 
	a.
	the same number of molecules.
	c.
	different number of molecules.

	b.
	the same numbers of moles.
	d.
	22.4 moles of gases.


21. Which one of the following is an allowable set of quantum numbers for an electron? 

	a.
	n = 3,    l = 2,    ml = -1,  ms = -1/2
	c.
	n = 2,    l = -2,    ml = 1,   ms = +1/2

	b.
	n = 3,    l = 3,    ml = 3,   ms = +1/2
	d.
	n = 2,    l = 3,    ml = -2,  ms = +1/2


Second Question: (8 pts)
a. Use electronegativities to determine whether the bonds in the following compounds are ionic or covalent.  Show your reasoning.  Electronegativities: O= 3.4; C= 2.6; Mg= 1.3.  (2 pts)
b. Given the O2 molecule: (6pts)
a. Construct a diagram showing the molecular orbitals in O2.  Label the molecular orbitals (, *, etc.).  Put electrons in the orbitals.

b. What is the bond order of O2, according to your MO diagram?  Is the molecule exit or not? (Show the calculation.)

c.  Is the molecule paramagnetic or diagmagnetic, according to your MO diagram? 
Third Question (9 pts)
a. Use the information in table below to calculate the standard heat of formation ((Hfo) for BaCl2(s). Show how you apply the Hess law by writing out all the equations. (5 pts)
Ba(s) + Cl2(g) ( BaCl2(s)          ((Hfo BaCl2= ?)

	
	(H (kJ/mol)
	
	
	(H (kJ/mol)

	Lattice energy of BaCl2(s)
	-2056
	
	First ionization energy of Ba
	503

	Second ionization energy of Ba
	965
	
	Electron affinity of Cl
	-348

	Bond energy of Cl2
	+239
	
	Enthalpy of sublimation of Ba
	+178


b. Draw the possible resonance structures for the sulfate ion, SO42-, Use the formal charge to predict the most structure. (5 pts)
Fourth Question: (10 pts)
a. For the molecule drawn below indicate the hybridization of the atoms, the size of the angles, and the sites of the lone pairs (unshared). (بدون أي تفاصيل إضافية) (4 pts)
	Angle 1 size: ______;   Angle 2 size: ______; Angle 3 size: ______;                       
Atom 4 hybridization: ______;       
 Atom 5 hybridization: ______
Atom 6 hybridization: ______;       

Number and location(s) of the lone pairs:
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b. Use the van der waals equations to calculate the pressure, in atm, exerted by 1.000 mol of C2H6 at 0.00(C in a volume of 22.400 L. Use R = 0.082057 L atm/mol K. Compare this to the pressure of an ideal gas under the same conditions (a= 5.489 L2 atm/mol2; b = 0.06380 L/mol) (3 pts)
c. Which gas will effuse faster, ammonia or carbon dioxide? What are their relative rates of effusion? N= 14, C = 12, H =1, O=16  (3 pts)
Fifth Question: (12 pts)
For the following ions/molecules: ClO3-, PCl5, SF6, XeF2, and I3-


(Atomic numbers: Cl = 17, H=1, O=8, S= 16, F=9, I=, Xe=)

a. Use VSEPR theory to complete the following table for  1, 2, 4, and 5. (6 pts)
	
	ClO3-
	PCl5
	XeF2
	I3-

	Lewis

structure
	
	
	
	

	Number of electronic groups
	
	
	
	

	Predicted geometrical structure
	
	
	
	

	Predicted angles
	
	
	
	


b. Use Valence bond theory to predict the hybridization of the central atom in 1, 2, 3, and 4 (show all work)  (6 pts)
	
	ClO3-
	PCl5
	SF6

	Valence bond theory
	
	
	

	Hybridization 
	
	
	


***************Good Luck***************
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