Name: _______________________________
Day of Lab: 
  Monday
Wednesday

College Chemistry I

Test 3 – 11/11/08
Version B
1. For each of the following state whether the bond is nonpolar covalent, polar covalent, or ionic and use arrow notation to indicate the direction on polarity. (6 points)

a. Cs – Br

b.  P – Br  

c.  Mg – Br


 

2. Place As3-, Sr2+, Br-, Kr, I-, and Rb+ in order of increasing size. (3 points)

3. Place Sn, As, Ge, Ca, and Cl in order of increasing atomic size. (3 points)

4. Place  Cl, Ne, Al, Na in order of increasing ionization energy. (3 points)

5. Which of the following elements has the highest 3rd ionization energy? (3 points)

a. Al

b. B

c. Mg

d. Be

e. Na

6. Place the following bonds in order of increasing strength. (3 points)

C ≡ N, C – H, C – O, C ≡ C, C = O

7. Place the following ionic compounds in order of increasing lattice strength. (3 points)

BeO,  KBr, Na2S,  BeS

8. Write the full electron configuration of Manganese. (4 points)

9. Write the noble gas configuration of Ni2+. (4 points)

10.  Write the noble gas configuration of molybdenum, Mo. (4 points)

11. Give a set of valid quantum numbers for the first electron removed from molybdenum. (4 points)

12. Which of the following set of quantum numbers are invalid for lead? (3 points)

a. 4, 3, -2, ½

b. 6, 1, 0, - ½ 

c. 5, 2, -1, - ½ 

d. 3, 2, 1, ½ 

e. 1, 0, 0, - ½ 

13. Fill in the table below. (15 points)
	Lewis Structure
	Circle the

Correct Shape
	Draw the 3D structure
	Circle the Correct Hybrid-

ization
	Describe the bonds in the structure (σ, π)
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	Bent
Linear
Trigonal Planar
T-shape

	
	sp

sp2

sp3
sp3d

sp3d2
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	See –saw
Trigonal bipyramidal

Octahedral
Square Pyramidal
	
	sp

sp2

sp3
sp3d

sp3d2
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	Linear

Bent

Trigonal planar

Trigonal pyramial
	
	sp

sp2

sp3
sp3d

sp3d2

	


14. a. What wavelength of infrared radiation is produced when an electron of hydrogen falls from the 5th energy level? (5 points)

b. What is the energy associated with this wavelength of light? (5 points)

9. For each of the following: (1) determine the formal charge of all atoms in the molecule, (2) circle the predominant structure stating the reason behind your decision. (6 points)

a. [image: image4.png]-




 

10. Draw all Lewis structure for each of the following. (8 points)
a. NOCl

b. CO32─
15. Write the balanced, complete ionic, and net ionic equation for the following reaction between cyanic acid and sodium hydroxide, include states of matter. (6 points) 
HCN   +    NaOH   →  H2O    +     NaCN
16. Place H, Zn, Cr, and Al in order of reactivity given the following reactions. (6 points)

Zn(s) + 2 H2O(g) → Zn(OH)2(s) + H2(g)

Zn(s)  +  AlCl3 (aq) → No reaction

2 Al(s) + 6 H2O(g) →  Al(OH)3(s) + 3 H2(g)

Cr (s)  +  ZnCl2 (aq) → No reaction

Cr(s)  +  H2O (g) → Cr(OH)3 (s)  +  H2 (g)
17. Answer the following questions given the equation: (6 points)

2Cr(s) + 3Sn(NO3)2(aq) --> 3Sn(s) + 2Cr(NO3)3(aq) 

a. Is this a redox reaction? 



___________

b. What is the oxidation state of Cr in Cr?

___________

c. What is the oxidation state of Sn in Sn(NO3)2?
___________

d. What is the oxidation state of N in Sn(NO3)2?
___________

e. What is the oxidation state of Sn in Sn?

___________

f. What is the oxidation state of Cr in Cr(NO3)3?
___________

g. What is the oxidation state of O in Cr(NO3)3?
___________

h. What is the oxidation state of N in Cr(NO3)3?
___________

i. What element is reduced? 



___________
j. What element is oxidized? 



___________
k. What is the reducing agent?



___________
l. What is the oxidizing agent?



___________
Formulas and Conversion Units 
K = oC + 273.15

oF = 1.8 (oC) + 32

average atomic mass = Σ (isotope mass x isotope abundance)

% yield = (actual yield ÷ theoretical yield)  x 100

1/λ = R (1/m2 – 1/n2)

c = ν λ

E = hc/ λ = h ν
R = 1.097 x 10-2/ nm
c = 3 x 108 m/s
h = 6.626 x 10-34 J/s
formal charge = valence electrons – (1 for every bond + 1 for every additional electron)

e atomic mass = Σ (isotopic mass x abundance)
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