Unit VI

Question 1 
1.  
Resonance structures differ by __________.
	
	
	number and placement of electrons

	
	
	number of electrons only

	
	
	placement of atoms only

	
	
	number of atoms only

	
	
	placement of electrons only


5 points   
Question 2 
1.  
As the number of covalent bonds between two atoms increases, the distance between the atoms __________ and the strength of the bond between them __________.
	
	
	increases, increases

	
	
	decreases, decreases

	
	
	increases, decreases

	
	
	decreases, increases

	
	
	is unpredictable


5 points   
Question 3 
1.  
When converting from one resonance structure to another, __________.
	
	
	only atoms are moved

	
	
	electrons and atoms are both moved

	
	
	only electrons are moved

	
	
	neither electrons nor atoms can be moved

	
	
	electrons must be added


5 points   
Question 4 
1.  
In the nitrate ion (NO3- ), __________. 
	
	
	all bonds are single bonds 

	
	
	all bonds are double bonds 

	
	
	one bond is a single bond and the other two are double bonds 

	
	
	all bonds lengths are the same 

	
	
	there are 20 valence electrons 


5 points   
Question 5 
1.  
Of the atoms below, __________ is the most electronegative.
	
	
	Si

	
	
	Cl

	
	
	Rb

	
	
	Ca

	
	
	S


5 points   
Question 6 
1.  
Of the possible bonds between carbon atoms (single, double, and triple), __________.
	
	
	a triple bond is longer than a single bond

	
	
	a double bond is stronger than a triple bond

	
	
	a single bond is stronger than a triple bond

	
	
	a double bond is longer than a triple bond

	
	
	a single bond is stronger than a double bond


5 points   
Question 7 
1.  
In the Lewis symbol for a sulfur atom, there are __________ paired and __________ unpaired electrons.
	
	
	2; 2

	
	
	4; 2

	
	
	2; 4

	
	
	0; 6

	
	
	5; 1


5 points   
Question 8 
1.  
In ionic bond formation, the lattice energy of ions ________ as the magnitude of the ion charges _______ and the radii __________.
	
	
	increases; decrease; increase

	
	
	increases; increase; increase

	
	
	decreases; increase; increase

	
	
	increases; increase; decrease

	
	
	increases; decrease; decrease


5 points   
Question 9 
1.  
Of the bonds C-C, C=C, and C≡C, the C-C bond is __________. 
	
	
	strongest/shortest 

	
	
	strongest/longest 

	
	
	weakest/longest 

	
	
	weakest/shortest 

	
	
	intermediate in both strength and length 


5 points   
Question 10 
1.  
Which of the following has the bonds correctly arranged in order of increasing polarity? 
	
	
	Be−F, Mg−F, N−F, O−F 

	
	
	O−F, N−F, Be−F, Mg−F 

	
	
	O−F, Be−F, Mg−F, N−F 

	
	
	N−F, Be−F, Mg−F, O−F 

	
	
	Mg−F, Be−F, N−F, O−F 


5 points   
Question 11 
1.  
There are __________ valence electrons in the Lewis structure of HCN.
	
	
	18

	
	
	20

	
	
	10

	
	
	32

	
	
	36


5 points   
Question 12 
1.  
There are __________ valence electrons in the Lewis structure of PCl3. 
	
	
	14 

	
	
	12 

	
	
	18 

	
	
	26 

	
	
	10 


5 points   
Question 13 
1.  
The central atom in __________ obeys the octet rule. 
	
	
	SF4 

	
	
	KrF2 

	
	
	PCl3 

	
	
	XeF4 

	
	
	ICl4- 


5 points   
Question 14 
1.  
In which of the molecules below is the carbon-carbon distance the shortest?
	
	
	H2C=CH2 

	
	
	H-C≡C-H

	
	
	H3C-CH3 

	
	
	H2C=CCH2

	
	
	H3C-CH2-C H3


5 points   
Question 15 
1.  
Of the bonds C-N, C=N, and C≡N, the C-N bond is __________. 
	
	
	strongest/shortest 

	
	
	strongest/longest 

	
	
	weakest/shortest 

	
	
	weakest/longest 

	
	
	intermediate in both strength and length 


5 points   
Question 16 
1.  
Of the molecules below, the bond in __________ is the most polar. 
	
	
	HBr 

	
	
	HI 

	
	
	HCl 

	
	
	HF 

	
	
	H2 


5 points   
Question 17 
1.  
Of the ions below, ONLY __________ has a noble gas electron configuration. 
	
	
	S3- 

	
	
	O2+ 

	
	
	I+ 

	
	
	K- 

	
	
	Cl- 


5 points   
Question 18 
1.  
Which ion below has a noble gas electron configuration? 
	
	
	Li2+ 

	
	
	Na1+ 

	
	
	B2+ 

	
	
	C2+ 

	
	
	N2- 


5 points   
Question 19 
1.  
The central atom's number of valence electrons in __________ makes it an exception to the octet rule. 
	
	
	NH3 

	
	
	SeF2 

	
	
	BF3 

	
	
	AsF3 

	
	
	CF4 


5 points   
Question 20 
1.  
A valid Lewis structure of __________ cannot be drawn without the central atom violating the octet rule. 
	
	
	PF5 

	
	
	PCl3 

	
	
	SO3 

	
	
	CCl4 

	
	
	CO2 


5 points   
 
Unit VII

Question 1 
1.  
ClF3 has "T-shaped" geometry. There are __________ non-bonding domains in this molecule. 
	
	
	0 

	
	
	1 

	
	
	2 

	
	
	3 

	
	
	4 


Question 2 
1.  
When four atomic orbitals are mixed to form hybrid orbitals, how many hybrid orbitals are formed?
	
	
	One

	
	
	Six

	
	
	Three

	
	
	Four

	
	
	Five


Question 3 
1.  
Based on molecular orbital theory, the only molecule in the list below that has unpaired electrons is __________. 
	
	
	C2 

	
	
	N2 

	
	
	F2 

	
	
	O2 

	
	
	Ne2 


5 points   
Question 4 
1.  
Of the molecules below, only __________ is polar. 
	
	
	CCl4 

	
	
	CH4 

	
	
	CH3Cl 

	
	
	SiCl4 

	
	
	I2 


Question 5 
1.  
A typical double bond consists of __________.
	
	
	three sigma bonds

	
	
	three pi bonds

	
	
	one sigma and two pi bonds

	
	
	one sigma and one pi bond

	
	
	three ionic bonds


5 points   
Question 6 
1.  
The bond order of any molecule containing equal numbers of bonding and antibonding electrons is __________.
	
	
	0

	
	
	1

	
	
	2

	
	
	3

	
	
	


Question 7 
1.  
The central C atom in the CH4 molecule has __________ unbonded electron pairs and __________ bonded electron pairs in its valence shell. 
	
	
	1; 4 

	
	
	0; 4 

	
	
	4; 0 

	
	
	4; 1 

	
	
	4; 2 


5 points   
Question 8 
1.  
Of the molecules below, only __________ is polar. 
	
	
	BF3 

	
	
	NH3 

	
	
	I2 

	
	
	CO2 

	
	
	CCI4 


Question 9 
1.  
A typical triple bond __________. 
	
	
	consists of one α bond and two π bonds 

	
	
	consists of three shared electrons 

	
	
	consists of two α bonds and one π bond 

	
	
	consists of six shared electron pairs 

	
	
	is longer than a single bond 


5 points   
Question 10 
1.  
Of the following, only __________ has sp2 hybridization of the central atom.
	
	
	PH3 

	
	
	BF3

	
	
	ICl3 

	
	
	l3-

	
	
	PF5 


Question 11 
1.  
The electron-domain geometry of __________ is tetrahedral. 
	
	
	SO2 

	
	
	SO3 

	
	
	SnCl3- 

	
	
	XeF4 

	
	
	All of the above 


5 points   
Question 12 
1.  
Based on molecular orbital theory, there are __________ unpaired electrons in the B2. 
	
	
	0 

	
	
	3 

	
	
	1 

	
	
	2 

	
	
	1/2 


Question 13 
1.  
Of the following species, __________ will have bond angles of 120°.
	
	
	CO2 

	
	
	NF3

	
	
	ClF3 

	
	
	SO3

	
	
	All of these will have bond angles of 120°.


5 points   
Question 14 
1.  
The central nitrogen atom in the NO2- ion has __________ nonbonded electron pairs and __________ bonded electron pairs in its valence shell. 
	
	
	2; 2 

	
	
	3; 4 

	
	
	1; 3 

	
	
	3; 2 

	
	
	1; 2 


Question 15 
1.  
There are __________ α (sigma) bonds and __________ π (pi) bonds in H3C−CH2−CH=CH−CH2−C≡CH.
	
	
	14; 2

	
	
	10; 3

	
	
	12; 2

	
	
	13; 2

	
	
	16; 3


5 points   
Question 16 
1.  
According to valence bond theory, which orbitals overlap in the formation of the bond in HCl?
	
	
	1s on H and 3p on Cl

	
	
	1s on H and 4s on Cl

	
	
	1s on H and 2p on Cl

	
	
	2s on H and 3p on Cl

	
	
	2s on H and 2p on Cl


Question 17 
1.  
In molecular orbital theory, the σ1s orbital is __________ and the σ1s* orbital is __________ in the H2 molecule. 
	
	
	filled; filled 

	
	
	filled; empty 

	
	
	filled; half-filled 

	
	
	half-filled; filled 

	
	
	empty; filled 


5 points   
Question 18 
1.  
The hybridization of two atomic orbitals results in the formation of __________ molecular orbitals.
	
	
	1

	
	
	2

	
	
	3

	
	
	4

	
	
	


Question 19 
1.  
Of the molecules below, only __________ is nonpolar. 
	
	
	BF3 

	
	
	H2O 

	
	
	NH3 

	
	
	HCl 

	
	
	TeCl2 


The molecular geometry of the left-most (methyl group) carbon atom in the molecule below is __________.


	[bookmark: _GoBack]trigonal planar

	
	
	trigonal bipyramidal

	
	
	tetrahedral

	
	
	octahedral

	
	
	T-shaped
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