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1. Which ion in the isoelectronic series below has the largest radius? 

(a) Na+
(b) F-
(c) Al3+
(d) O2
(e) N3-
2. Which ion below has the largest radius? 

(a) Cl-
(b) Na+
(c) Br-
(d) K+
(e) F-
3. Which one of the following species has the largest radius? 

(a) Rb+
(b) Sr2+
(c) Kr

(d) Br-
4. Which of the following would form the most covalent bond?

(a) Si  and P

(b) S and Cl

(c) S and O

(d) S and N

(e) Cl and F

5. Which of the following species would have the greatest polarizing power?

(a) Fe3+
(b) Ce3+
(c) Al3+
(d) Ga3+
(e) Tl3+ 

6. The atom most likely to form a non-polar covalent bond with a sulfur atom is 

(a) fluorine

(b) oxygen

(c) another sulfur atom

(d) selenium

(e) chlorine

 7. The most ionic bond would be formed between  

(a) Cs and I

(b) Li and At

(c) Li and F

(d) Fr and F

(e) H and At

8. Which of the following species would be the most polarizable?
(a) bromide ion

(b) oxide ion

(c) chloride ion

(d) fluoride ion

(e) iodide ion

9. Assume we have a vapor consisting of isolated atoms. Which of the following vapors would exhibit paramagnetism? 

(a) zinc
(b) argon
(c) calcium
(d) potassium
(e) mercury

10. Which of the following is a paramagnetic ion? 

(a) O2-
(b) O2-
(c) O
(d) OH-
(e) O2
11. Which of the following molecules would be a polar molecule? 
(a) CO2
(b) CS2
(c) O2
(d) S2
(e) none of these.
12. The formal charge on xenon in XeF2 is 
(a) +2

(b) +8

(c) -2
(d) 0
(e) +6
13. The molecule, N2O, has the skeleton structure N=N=O. What are the formal charges on the N, N, and O atoms, respectively (from left to right in the structure)?

(a) -1, +1, 0

(b) -1, +2, -1

(c) 0, 0, 0

(d) 0, _1, -1

(e) -2, +2, 0
14. Which of the following has a dipole moment? 
(a) SF6
(b) PCl5
(c) BF3
(d) SF4
(e) CCl4
15. With which one of the following does hydrogen react to form a compound in which the oxidation number of hydrogen is -1?  
(a) Br
(b) O

(c) S
(d) F

(e) Mg
       16. The oxidation number of manganese in KMnO4 is 

(a) -4
(b) 0
(c) +7
(d) +4
(e) -6
17. How many resonance forms can be drawn for SO2? 

(a) 4
(b) 0
(c) 2
(d) 3
(e) 1
18. The Lewis electron-dot structure of HCN (H bonded to C)  

(a) gives C 2 nonbonding pairs
(b) gives H 1 nonbonding pair
(c) gives C 1 nonbonding pair
(d) gives N 1 nonbonding pair
(e) gives N 2 nonbonding pairs
19. When the Lewis electron-dot formula for SF4 is drawn, how many nonbonding pairs (lone pairs) of electrons are on the sulfur atom?
(a) 0
(b) 3
(c) 2
(d) 1
20. A gaseous element with a high electronegativity reacts with Na to form a compound with the general formula NaX. To which group does the element belong?

(a) 7A
(b) 6A
(c) 4A
(d) 5A
(e) 1A
21.  In which of the molecules below is the carbon-carbon distance shortest? 
(a) H2C = C = CH2
(b) H3C-CH2-CH3
(c) H3C-CH3
(d) H-C ( C-H
(e) H2C = CH2
22. Using the table of average bond energies (D in kJ/mol) below, the best estimate of  (H in kJ for the reaction: 

C ≣ O(g) + 2H2(g) ⟶ H3C-O-H(g)   is 

	Bond
	C - O
	C = O
	C ( O
	C – H
	H – H
	O – H

	D (kJ/mol)
	358
	799
	1072
	411
	432
	459


(a) -735
(b) -276
(c) +735
(d) +276
(e) -114
23. Use the table of bond dissociation energies shown below to calculate H (in kJ) for the following gas-phase reaction. 

	Bond
	D* (kJ/mol)

	C-C
	348

	C=C
	614

	C-H
	411

	H-Cl
	431

	C-Cl
	328


(a) 304
(b) -44
(c) 2134
(d) 38

(e) none of the above.
