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Part	A.	1‐25	Questions.	Each	correct	answer	is	3	points.			(Part	1	max	75	points)	
	
1)	What	is	the	electron	configuration	of	negatively	charged	carbon	atom?	
A)	1s22s22p2	
B)	1s22s22p3	
C)	1s22s22p4	
D)	1s22s22p5	
	

	

2)	Which	of	the	following	bonds	is	ionic?			
A)	C—F		
B)	Li—F			
C)	H—H		
D)	C—H		
	
	
3)	Which	representation	of	ethyne	(HCCH)	is	correct.		

	
	
	

4)	Which	of	the	following	structures	is	a	valid	resonance	structure	of		 	

	
	
	
5)	Which	of	the	following	contributing	resonance	structures	of	butanone	is	more	stable		

	
	
	
	
6)	The	double	bond	in	butane	is	formed	from	the	overlap	of	what	orbitals	

	
A)	C	sp2	orbital	overlapping	with	a		C	sp2	orbital;	and	a	C	P	orbital	overlapping	with	an	C	P	orbital.		
B)	C	sp2	orbital	overlapping	with	a		C	sp2	orbital	
C)	a	C	p	orbital	overlapping	with	an	C	p	orbital.	
D)	a	C	s	orbital	overlapping	with	an	C	s	orbital.	
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7)	The	Carbon‐Hydrogen	bonds	in	acetone	are	made	up	of		

	
A)	C	sp2	orbital	overlapping	with	a		O	sp2	orbital;	and	a	C	P	orbital	overlapping	with	an	O	P	orbital.		
B)	C	sp3	orbital	overlapping	with	a	H	s	orbital	
C)	a	C	p	orbital	overlapping	with	an	H	p	orbital.	
D)	a	C	s	orbital	overlapping	with	an	C	s	orbital.	
	
	
	
8)		Which	of	the	following	is	the	weakest	Acid	
A)	CH4			B)	H2O				C)	NaH			D)	HI	
	
	
9)	Which	of	the	following	is	the	strongest	base		
A)	NaOH		B)	‐CH3	C)	Cl‐			D)	HCl	
	
	
	
10)	The	higher	the	pKa	the	_________	the	Acid	
A)	Weaker				B)	Stronger				C)	Lower	pH					D)	higher	pH	
	
11)	Identify	the	conjugate	acid	in	the	following	acid	Base	reaction		

	
	
12)	The	reaction	in	question	11	will	have	a	keq	of		
A)	1		
B)	Greater	than	1		
C)	Less	than	1		
	
	
13)	Identify	the	conjugate	base	in	the	following	acid/base	reaction		

	
	
14)	The	reaction	in	question	20	will	have	a	keq	of		
A)	1		
B)	Greater	than	1		
C)	Less	than	1		
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15)	Only	one	of	the	mechanisms	of	the	below	acid	base	reaction	has	the	correct	arrow	pushing.	
Identify	it	

	
	
	
	
	
	
16)	Why	does	HI	have	a	pKa	of	‐9	while	HCl	as	a	pKa	of	‐7.		
A)	More	resonance		
B)	I	is	more	electronegative		
C)	The	inductive	effect	
D)	I	has	a	larger	atomic	radius	than	Cl.		
	
	
	
17)	How	many	times	more	acidic	is	HI?	
A)	2	fold	
B)	10	fold	
C)	100	fold	
D)	1000	fold	
	
	
	
	
18)	Which	of	the	following	is	least	acidic.		

	
	
19)	Your	answer	is	least	acidic	because		
A)	The	conjugate	base	has	no	resonance	stabilization		
B)	The	conjugate	base	is	destabilized	by	the	inductive	effect	
C)	The	conjugate	base	is	destabilized	because	the	negative	charge	is	on	a	more	electronegative	
atom.		
D)	The	conjugate	base	is	destabilized	because	there	are	more	possible	resonance	structures,	with	
one	that	contributes	much	more	than	the	others	to	the	hybrid.		
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20)	Which	of	the	following	is	most	acidic.		

	
	
	
21)	Your	answer	is	more	acidic	because		
A)	The	conjugate	base	is	stabilized	because	there	are	more	resonance	structures	that	contribute	
substantially.	Thus	the	negative	charge	is	spread	out	more	
B)	The	conjugate	base	is	most	stabilized	by	the	inductive	effect	
C)	The	conjugate	base	is	stabilized	because	the	negative	charge	is	on	a	more	electronegative	atom.		
D)	A&B		
	
	
22)	Which	of	the	following	is	more	acidic.		
A)	CH4			B)	CH3F			C)	CF3OH		D)	CH3OH	
	
	
23)	Your	answer	is	more	acidic	because		
A)	The	conjugate	base	is	stabilized	because	there	are	more	resonance	structures	that	contribute	
substantially.	Thus	the	negative	charge	is	spread	out	more	
B)	The	conjugate	base	is	stabilized	by	the	inductive	effect	
C)	The	conjugate	base	is	stabilized	because	the	negative	charge	is	on	a	more	electronegative	atom.		
D)	B&C	
	
	
24)	A	Linear	alkane	with	5	carbons	is		
A)	Hexane	
B)	Pentane	
C)	Propane	
D)	Heptane	
	
	
25)	Constitutional	isomers	are		
A)	Molecules	with	the	same	molecular	formula	and	the	same	connectivity	but	a	different	spatial	
arrangement	of	atoms	in	three‐dimensional	space	
B)	Molecules	with	the	same	connectivity	but	a	different	molecular	formula			
C)	Molecules	with	the	same	molecular	formula	but	different	connectivity	of	the	atoms		
D)	Molecules	that	have	identical	chemical	properties		
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Part	B.	Short	answer	questions,	26‐32,	each	problem	is	worth	5‐10	points	(total	61	points)	
	
Problem	26.	Draw	the	Lewis	structure	for	Li2CO3.		Which	bonds	are	ionic	or	covalent?	(10p)	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Problem	27.		Draw	the	Lewis	structure	for	TWO	compounds	with	the	molecular	formula	C7H17N,	

one	tertiary	amine	and	one	primary	amine.	(10p)	
	
	
	
	
	
	
	
	
	
	
	
	
Problem	28.		Identify	the	functional	groups	in	the	following	molecule:		(8p)	
	

	
	
	



Problem	29.		Draw	the	relevant	resonance	structures	for	carbonmonoxide,	CO.	(8p)	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Problem	30.	Predict	if	the	following	acid‐base	reaction	favorable	or	unfavorable	as	indicated.	

Justification	is	(One	sentence	max)		(10p)	
	
	

	
	
	
	
	
	
	
	
	
	
Problem	31.	Draw	a	line‐angle	structure	for	the	following	condensed	structural	formula.	(5p)	
	 	 CH3(CH2)3CH(CH2CH3)(CH2)6CH(CH3)2	
	
	
	
	
	
	
	
	
	
	



Problem	32.	Which	of	the	structural	formulas	below	represent,	
A) The	same	compound	
B) Different	compounds	that	are	constitutional	isomers	
C) Different	compounds	that	are	NOT	constitutional	isomers	
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