Project Advance Chemistry 106 Sample Questions

on Material in General Chemistry, Brown, LeMay, and Bursten

Chapter 8. Basic Concepts of Chemical Bonding

1. How many electrons appear in the Lewis electron-dot symbol for a phosphorus atom? 
(a) 4 paired and 2 unpaired
(b) 2 paired and 4 unpaired
(c) 2 paired and 3 unpaired
(d) 4 paired and 3 unpaired
(e) 0 paired and 3 unpaired
2. Based upon electron configuration, which ion would phosphorus most likely form? 

(a) P3+




(b) P3- 

(c) P5+




(d) P5-
(e) P+
3. How many unpaired electrons are there in a O2- ion? 
(a) 0




(b) 1 

(c) 2




(d) 3
(e) 1½

4. Which ion below has a noble gas electron configuration?

(a) B2+




(b) Be2+


(c) C2+




(d) Li2+


(e) N2-


5. Which one of the following is the electron configuration for the S2- ion? 
(a) [Ar]3s23p6



(b) [Ar]3s23p2
(c) [Ne]3s23p2


(d) [Ne]3s23p6



(e) none of these.

6. Which one of the following is the electron configuration for the Fe2+ ion? 

(a) 1s22s22p63s23p64s03d6

(b) 1s22s22p63s23p64s23d4

(c) 1s22s22p63s23p64s13d5

(d) 1s22s22p63s23p64s23d8




(e) none of these.

 7. Which one of the following sets contains species that are all isoelectronic? 
(a) O, F, Ne



(b) C4+, N3-, O2- 
(c) P3-, S2-, Ar



(d) Na, Mg, Al 
(e) none of these.


8. Which ion in the isoelectronic series below has the largest radius? 
(a) Al3+



(b) Na+
 
(c) O2-




(d) F-


(e) N3-

9. Select the compound in which the cation and anion are closest together. 
(a) KF




(b) K2S
 
(c) RbCl



(d) SrBr2


(e) NH4Cl
10. How many hydrogen atoms must bond to nitrogen to give it an octet of valence electrons? 
(a) 1




(b) 2
 
(c) 3




(d) 4


(e) 5
11. The species, NO- has how many total valence electrons? 
(a) 15




(b) 14
 
(c) 10




(d) 16


(e) 12
12. The Lewis electron-dot structure of PF3 gives the central phosphorus atom 
(a) 2 nonbonding pairs and 2 bonding pairs.
(b) 1 nonbonding pairs and 3 bonding pairs.
(c) 3 nonbonding pairs and 1 bonding pair.
(d) 2 nonbonding pairs and 3 bonding pairs.
(e) 3 nonbonding pairs and 3 bonding pairs.
13. When the Lewis electron-dot forumula for SF4  is drawn, how many nonbonding (lone) pairs of electrons are on the sulfur atom?

(a) 4




(b) 3
 
(c) 2




(d) 1


(e) 0

14. Which one of the following is a correct Lewis electron-dot formula for SO3? 
(a) 




(b) 
(c) 




(d) 

(e) none of these. 
15. What is the formal charge on carbon in the molecule shown below?  

O == C == O

(a) 0




(b) 1
 
(c) 2




(d) 3


(e) 1½

        16. For resonance forms of a molecule or ion 

(a) one always corresponds to the actual observed structure.

(b) all always corresponds to the actual observed structure.

(c) the same atom need not be bonded to each other in all resonance forms. 
(d) both all always correspond to the actual observed structure and the same atoms need not be bonded to each other in all resonance forms.

(e) none of these.
17. How many resonance forms can be drawn for SO2 

(a) 0




(b) 2
 

(c) 3




(d) 4

(e) none of these.

18. The Lewis electron-dot structure of IF5 gives the central I 

(a) 1 nonbonding pair and 5 bonding pairs.
(b) 5 bonding pairs only.
(c) 5 nonbonding pairs and 1 bonding pair.
(d) an octet

(e) 1 nonbonding pair and 4 bonding pairs.
19. The species which violates the octet rule is  
(a) NF3



(b) PF3
 
(c) SbF3



(d) IF3


(e) AsF3
20.  Which species below does not have an expanded octet on the central atom? 
(a) CF4




(b) SF4
 
(c) KrF2



(d) XeF4


(e) IF4-
21. In the series C-N, C = N, C ( N, the C-N bond is 
(a) the strongest and shortest.
(b) the strongest and longest.
(c) the weakest and shortest.
(d) the weakest and longest.
(e) intermediate in both strength and length.
22. The best estimate of (H in kJ for the reaction 

C ( O(g) + 2 H2(g) ⟶ H3C-O-H(g)    is 

(a) +276


(b) -276

(c) +735


(d) -735
(e) -114
23. The table shown below lists the bond dissociation energies for single covalent bonds formed between carbon atoms and atoms of the elements A, D, Z, and E. Which element has the smallest atoms?

	Bond
	C – A
	C – D
	C – Z 
	C – E

	D (kJ/mol)
	240
	328
	276
	485


(a) A




(b) D
(c) Z




(d) E
(e) not enough information to decide.

24. Which set of arrows corresponds to increasing electronegativity?

(a) A, D

(b) C, B
(c) C, B

(d) B, D
(e) not enough information to determine answer.

25. Which of the following elements would form a covalent bond when they react?

(a) S and Cl



(b) S and O
(c) Si and P



(d) S and N
(e) Cl and F

26. The oxidation number of manganese in potassium permanganate, KMnO4, is

(a) O




(b) +4
(c) -4




(d) -6

(e) +7

27. Palladium(IV) sulfide has the formula

(a) Pd2S4



(b) PdS4 
(c) Pd4S



(d) PdS2


(e) Pd2S2

28. Consider the following reaction:

What is the (H  (in kJ) for this reaction?

(a) -356



(b) -57
(c) -291



(d) 2017

(e) none of these.



Selected Average Bond Energies (kJ/mol) (Table 8.4 p 271)

	Single Bonds 

	C-H           413

C-C            348

C-N           293

C-O           358

C-F           485

C-Cl          328

C-Br         276

C-I          240

C-S            259
	N-H                391

N-N                163

N-O                201

N-F                272 

N-Cl               200

N-Br              243


	O-H              463

O-O              146

O-F               190

O-Cl             203

O-I               234
	F-F                 155

	
	
	
	Cl-F                 253

Cl-Cl                242

	
	
	
	Br-F                 237

Br-Cl                218 

Br-Br               193

	
	
	
	I-Cl                   208

I-Br                  175

I-I                      151



	Si-H             323

Si-Si             226 

Si-C              301

Si-O              368


	H-H              436

H-F               567

H-Cl              431

H-Br             366

H-I                 299


	S-H                339 

S-F                 327

S-Cl                253 

S-Br               218

S-S                  266 


	

	Multiple bonds

	C=C              614

C≡C            839
C=N              615

C≡N            891
C=O              799

C≡O            1072

	N=N               418 

N≡N             941 


	O2                            495

S=O                323

S=S                 418


	


