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Midterm	Exam		#	2			
	
	
Answer	Sheet:	(All	problems	are	multiple	choice.	List	the	letter	that	corresponds	to	
the	correct	answer.	Maximum	number	of	points	you	can	get	is	18	pts!)	
	
	
Conceptual	questions	(each	0.75	pts):	
		1)_______	
		2)_______	
		3)_______	
		4)_______	
		5)_______	
		6)_______	
		7)_______	
		8)_______	
		9)_______	
10)_______	
11)_______	
12)_______	
	
	
	
Problems	and	Calculations	(each	1.5	pts):	
		1)_______	
		2)_______	
		3)_______	
		4)_______	
		5)_______	
		6)_______	
			
			
	
	
	
	
	
	
	
	
	
	
	

D
C

D
A
B
C
B
B
C
B
C
A

G
F
D
D
F
A



Conceptual	Questions:	
	
1. How	many	different	phases	can	at	most	co-exist	in	a	two-component	system?	

a. 1	
b. 2	
c. 3	
d. 4	
e. none	of		a)	-	d)	

	
2. An	ideal	solution	of		xA	mol	fraction	of		A	and	xB	mol	fraction		of	B,	with	vapor	

pressures	PA*	for		pure	component	A	and	PB*	for		pure	component	B,	has	a	vapor	
pressure	P	given	by	

a. P		=	PA*			+			PB*	
b. P		=	PA*			-			PB*	
c. P		=	x	A	PA*				+	xB	PB*	
d. P		=	x	A	PA*				-	xB	PB*	
e. None	of	a)	–	d)	
	

3. At	the	triple	point	what		thermodynamic	quantity		is	the	same	for	all	three	
phases?	

a. Entropy	S	
b. Enthalpy	H	
c. Internal	energy	U	
d. Chemical	potential		µ	
e. None	of	a)	–	d)	

	
4. Consider	an	ideal	solution	mixture	of	components	A	and	B	in	equilibrium	with	

vapor.	B	is	more	volatile	than	A.	Compared	to	the	liquid,	the	vapor	contains	
a. Less	of	component	A	
b. Less	of	component	B	
c. Equal	amounts	of	A	and	B	
d. None	of	a)	–	c)	

	
5. Which	of	the	following	quantities	has	a	discontinuity	in	a	first-order	phase	

transition?	
a. Gibbs	energy	G	
b. Volume	V	
c. Enthalpy	H	
d. None	of	a)	–	c)	

	
6. Consider	water	above	the	critical	temperature	Tc..	Which	of	the	following	

statements	is	correct	for	this	system?	
a. The	number	of	possible	phase	depends	on	the	pressure	in	the	system	
b. There	will	be	a	liquid	vapor	transition	
c. Only	one	phase	exists.	
d. None	of	a)	–	c)	



	
7. For	a	chemical	reaction	A	+	B	Û	C	we	measure	an	equilibrium	constant	K0	<	1.	

Under	standard	conditions,	the	reaction	will	proceed	spontaneously	from	
a. Left	to	right	(A	+	B	Þ	C)	
b. Right	to	left	(	C	Þ	A	+	B)	

	
8. Assume	a	chemical	reaction	A	+	B	Û	C	in	equilibrium.	When	we	add	a	certain	

amount	of	B,		the	equilibrium	
a. Shifts	to	the	left	
b. Shifts	to	the	right	
c. Stays	unchanged	

	
9. Assume	two	chemical	reactions	A	+	B	Û	X	+	Y		and	X	Û	Z,	characterized	by	

equilibrium	constants	K1	and	K2,	that	are	coupled	leading	to	a	resulting	reaction	
A	+	B	Û	Y	+	Z.	The	resulting	equilibrium	constant	K3	is	given	by	

a. K3	=	K1		-	K2	
b. K3	=	K1		+	K2	
c. K3	=	K1		*	K2	
d. K3	=	K1	/	K2	
e. None	of	a)	–	d)	

	
10. 	Assume	two	chemical	reactions	A	+	B	Û	X	+	Y		and	X	Û	Z,	characterized	by	

Gibbs	energy	differences	(between	products	and	reactants)	DG1	and	DG2.	When	
coupling	the	two	reactions,	one	finds	for	the	resulting	reaction	A	+	B	Û	Y	+	Z	

a. DG	=	DG1	-	DG2	
b. DG	=	DG1	+	DG2	
c. DG	=	DG1	*	DG2	
d. DG	=	DG1	/	DG2	
e. None	of	a)	–	d)	

	
11. A	way	to	shift	the	equilibrium	is	to	couple	the	reaction	of	interest	with	a	second	

one.	To	make	an	unfavorable	reaction	possible,	what	is	the	requirement	for	the	
second	reaction?		

a. DG02			>	DG01	
b. DG02			<		DG01	
c. DG02			+	DG01		<	0	
d. DG02			+	DG01		>	0	
e. None	of	a)	–	d)	

	
12. In	a	van’t	Hoff	plot		ln	K0p	is	plotted	as	a	function	of	the	inverse	temperature	1/T.	

If		DH0	is	independent	of	temperature	one	obtains	a	straight	line	with:	
a. Slope:		-DH0/R	
b. Slope:		-DS0/R	
c. Slope:	-DH0/R	-DS0/R	
d. None	of	a)	–	e)	







 

1. The equilibrium constant Kc for a reaction 2A � 2 Y + Z is 0.02 mol/1 at an 
temperature T=1600 K. Calculate kr at that temperature.

a. 0.0026 bar
b. 0.0266 bar
c. 0.2661 bar

@ 2.66bar 
e. 26.06 bar
f. none of a) - e)
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