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Exam 3






October 18, 2005
	
	Points Earned
	Points Possible

	Page 1 multiple choice
	
	30

	Page 2
	
	14

	Page 3
	
	18

	Page 4
	
	18

	Page 5
	
	20

	Page 6
	
	15

	Total
	
	115

	Percent Score
	
	100


Note: All work must be shown to receive credit.  On calculation problems show answer with the correct number of significant figures using scientific notation if necessary.

                                                                                          PERIODIC CHART 
	IA
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	VIIA
	NOBLE GASES

	1

H
1.008
	IIA
	
	
	
	
	
	
	
	
	
	
	IIIA
	IVA
	VA
	VIA
	1

H
1.008
	2

He
4.002

	3

Li
6.941
	4

Be
9.012
	Transition Metals(
	5

B
10.81
	6

C
12.01
	7

N
14.01
	8

O
16.00
	9

F
19.00
	10

Ne
20.18

	11

Na
23.00
	12

Mg
24.30
	IIIB
	IVB
	VB
	VIB
	VIIB
	((((VIIIB(((((

	IB
	IIB
	13

Al
27.00
	14

Si
28.09
	15

P
30.97
	16

S
32.06
	17

Cl
35.45
	18

Ar
39.95

	19

K
39.10
	20

Ca
40.08
	21

Sc

44.96
	22

Ti
47.90
	23

V
50.94
	24

Cr
52.00
	25

Mn
54.94
	26

Fe
55.85
	27

Co
58.93
	28

Ni
58.70
	29

Cu
63.55
	30

Zn
65.38
	31

Ga
69.72
	32

Ge
72.59
	33

As
74.92
	34

Se
78.96
	35

Br
79.90
	36

Kr
83.80

	37

Rb
85.47
	38

Sr
87.62
	39

Y
88.91
	40

Zr
91.22
	41

Nb
92.91
	42

Mo
95.94
	43

Tc
(99)
	44

Ru
101.1
	45

Rh
102.9
	46

Pd
106.4
	47

Ag
107.9
	48

Cd
112.4
	49

In
114.8
	50

Sn
118.7
	51

Sb
121.8
	52

Te
127.6
	53

I
126.9
	54

Xe
131.3

	55

Cs
132.9
	56

Ba
137.3
	57

La
138.9
	72

Hf
178.5
	73

Ta
180.9
	74

W
183.9
	75

Re
186.2
	76

Os
190.2
	77

Ir
192.2
	78

Pt
195.1
	79

Au
197.0
	80

Hg
200.6
	81

Tl
204.4
	82

Pb
207.2
	83

Bi
209.0
	84

Po
(209)
	85

At
(210)
	86

Rn
(222)

	87

Fr
(223)
	88

Ra
226.0
	89

Ac
227.0
	104

Rf
(261)
	105

Db
(262)
	106

Sg
(263)
	107

Bh
(262)
	108

Hs
(265)
	109

Mt
(268)
	110

??
(???)
	
	
	
	
	
	
	
	


	58

Ce
140.1
	59

Pr
140.9
	60

Nd
144.2
	61

Pm
(147)
	62

Sm
150.4
	63

Eu
152.0
	64

Gd
157.3
	65

Tb
158.9
	66

Dy
162.5
	67

Ho
164.9
	68

Er
167.3
	69

Tm
168.9
	70

Yb
173.0
	71

Lu
175.0

	90

Th
232.0
	91

Pa
231.0
	92

U
238.0
	93

Np
(237)
	94

Pu
(244)
	95

Am
(243)
	96

Cm
(247)
	97

Bk
(247)
	98

Cf
(251)
	99

Es
(252)
	100

Fm
(257)
	101

Md
(258)
	102

No
(259)
	103

Lr
(260)


Lanthanide series

Actinide series

Chemistry Formulas and Constants

	substance
	Heat of formation (kJ/mol)
	
	Bond
	Dissociation energy (kJ/mol)

	C6H12O6(s)
	-1274.4
	
	C—C
	356

	CO2(g)
	-393.5 
	
	
	

	H2O(l)
	-285.8
	
	C—H
	416

	H2O(g)
	-241.8
	
	
	

	
	
	
	C—F
	486

	
	Specific Heat (J/g oC)
	
	
	

	H2O(l)
	4.184
	
	F—F
	158

	H2O(s)
	2.0
	
	
	

	Al(s)
	0.902
	
	H—F
	299

	
	
	
	
	

	
	Heat of vaporization (J/g)
	
	
	

	H2O
	2260
	
	
	


Formulas

Kinetic energy = ½ mv2
w = -P(V

Ptotal = P1+P2+P3+…

u = (3RT/MW)½
(G = (H - T(S

PV = nRT

Rate ( (MW)-½
P1=X1*Ptotal  

C = q/(T 

w=dxF 

E = IR 

(Go = -nFEo
(G = - RTlnK 

E = mc2
Ba(Na)2 = fruit

H(=E(
Amp  = C/sec

(= iMRT

E = h( = hc/(
M1V1 = M2V2

Ptotal = P1 + P2 + P3 + …

M = mol/L

m = mol/kg solvent

Xi = moli/ moltotal
(Tb = i(kb)(m)

(Tf = i(kf)(m)

Psoln = (Psolv)(Xsolv)


[image: image1.wmf]p

l

l

l

n

4

mv

x

     

          

  

          

1

1

1

        

          

1

1

P

P

ln

Q

 

log

n

0.0592

E

E

    

          

1

1

ln

    

          

          

[A]

[A]

ln

2

2

2

1

1

2

o

2

1

1

2

o

h

mv

h

n

n

R

c

T

T

R

H

T

T

R

E

k

k

kt

deBroglie

f

i

vap

a

³

D

D

=

÷

÷

ø

ö

ç

ç

è

æ

-

-

=

=

ú

û

ù

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

-

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

D

=

÷

÷

ø

ö

ç

ç

è

æ

÷

ø

ö

ç

è

æ

-

=

ú

û

ù

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

-

÷

÷

ø

ö

ç

ç

è

æ

÷

ø

ö

ç

è

æ

=

÷

÷

ø

ö

ç

ç

è

æ

-

=

÷

÷

ø

ö

ç

ç

è

æ


Constants

1 angstrom = 10-8 cm

F = 9.65 x 104 C

h = 6.626 x 10-34 J sec

c= 2.9979 x 108 m/sec

e = 1.602 x 10-19 C

NA = 6.022 x 1023/mol

k = 1.381  x 10-23 J/K

K = oC + 273.16

Kw = 1.0 x 10-14M2

mass electron = 9.109 x 10-31 kg

R = 0.0821 L atm/mol K= 8.314 J/K mol= 1.987 cal.mol K= 62.4 L torr/mol K 
Standard Temperature and Pressure = 0oC and 1 atm

Multiple Choice (30 points) 
______1. For most chemical reactions 

a. H is much larger than E. 

b. E is much larger than H. 

c. H is equal to E. 

d. the difference between H and E is very small. 

______2. For which should the standard heat of formation Hof, be zero at 25oC? 

	a. O(g )
	b. O2(g)
	c. O3(g)    
	d. all the above 


______3. Which of the following can be interpreted as a measure of randomness? 

	a. entropy
	b. free energy 
	c. enthalpy 
	d. temperature 


______4. Which combination always results in a process being spontaneous? 

a. H is negative and S is negative. 

b. H is positive and S is positive. 

c. H is positive and S is negative. 

d. H is negative and S is positive. 

______5. The reaction 4 Ag(s) + O2(g) ( 2 Ag2O(s) favors Ag2O at low temperature, but it favors Ag and O2 at high temperatures. How can this be explained in terms of H and S? 

a. H is negative and S is positive. 

b. H is positive and S is negative. 

c. H is negative and S is negative. 

d. H is positive and S is positive. 

______6. In an open end manometer, one end of a U-tube filled with mercury is attached to a gas-filled container and the other end is open to the atmosphere. If the gas pressure in the container is less than atmospheric pressure 

a. the difference between the Hg levels in the two arms will be greater than 76 cm. 

b. Hg will be forced out of the open end of the U-tube. 

c. the Hg level will be higher in the arm connected to the container. 

d. the Hg level will be higher in the arm open to the atmosphere. 

______7. Some assumptions from the kinetic molecular theory are listed below. Which one is most frequently cited to explain diffusion of a gas? 

a. The volume of the particles is negligible compared to the volume of the gas. 

b. A gas consist of tiny particles moving in random straight line motion. 

c. The average kinetic energy of gas particles is proportional to the Kelvin temperature. 

d. Collisions of gas particles are elastic and total kinetic energy of the gas is constant. 

______8. Which one of the following gases will have the highest rate of effusion? 

	a. NO2
	b. NO3
	c. N2O4
	d. N2O


______9. Which statement about real gases is true? 

a. Forces of attraction and repulsion exist between gas particles at close range. 

b. [image: image3.wmf]80

o

C

beaker 1

beaker 2

The mass of the gas particles is zero. 

c. The behavior of real gases can be exactly predicted using the ideal gas law. 

d. The volume of the gas particles is zero. 

Assume that you have a sample of gas at 300 K in a sealed container, as represented in (a). 
______10. Which of the drawings (b)-(d) represents the gas after the temperature is lowered from 300 K to 200 K? 

a. drawing (b)

b. drawing (c)

c. drawing (d)
d. none of the choices represent the final state of the gas
Problems

1. [image: image4.png]@
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(8 points) The sketch on the right shows two identical beakers with different volumes of water at the same temperature.  

a. Is the thermal energy content of beaker 1 greater than, less than, or equal to that of beaker 2?  Explain your reasoning.

b. If the same quantity of thermal energy were transferred to each beaker, would the temperature of beaker 1 be greater than, less than, or equal to that of beaker 2?  Explain your reasoning.

2. (6 points) A gas in a 4.62 L container at 25oC and pressure 827 torr is transferred into a 3.00 L container at a pressure of 2.43 atm.  What is the new temperature of the gas?

3.  (8 points) An ingot of aluminum at 475oC is dropped into a beaker of water containing 200.0 grams of water at 75.0 oC.  If 5.30 grams of the water evaporate, what was the mass of the aluminum ingot?
4. (10 points) A 0.300 gram sample of C(graphite) was burned in a calorimeter with excess oxygen to determine the heat of formation of CO2(g).  The temperature of the calorimeter which contains 775 g of water, increased from 25.00 to 27.38oC.  The heat capacity of the bomb is 893 J/oC.

a. Write the reaction corresponding to the heat of formation for CO2(g).
b. What is the q of the reaction in J/g C(graphite) consumed?
c. Calculate the heat of formation for CO2(g) using the data above?
5. (6 points) Given the reaction 

3 Fe2O3(s)  +  CO(g)  (  2 Fe3O4(s)  +  CO2(g)  
H = -46 kJ

determine the H for the following reactions

a. Fe2O3(s)  +  1/3 CO(g)  (  2/3 Fe3O4(s)  +  1/3 CO2(g)

b. 4 Fe3O4(s)  +  2 CO2(g)  (  6 Fe2O3(s)  +  2 CO(g)  

6.  (12 points) In photosynthesis, the sun’s energy brings about the combination of CO2 and H2O to form O2 and a carbon-containing compound such as a sugar.  In its simplest form, the reaction could be written 
6 CO2(g)  +  6 H2O(l)  (  6 O2(g)  +  C6H12O6(s)

a. Using the enthalpies of formation in the data section, calculate the enthalpy of reaction.
b. Calculate the energy of 1 mol of photons of light with a wavelength of 500 nm.
c. How many mol photons of sunlight with a wavelength of 500 nm are necessary to produce 10.00 grams of sugar?  
7. (5 points) Calculate the energy of the following reaction using bond energies.  
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8. (8 points) A sample of a new molecule is vaporized and the vapor has a density of 4.63-g/L at a pressure of 425 torr and 200oC.  What is the molecular mass of this new substance? 
9. (7 points) A vacuum pump exhausts a heavy-walled 1.50-L round-bottomed flask to a pressure of 1.04 x 10-6torr.  How many particles are present if the temperature is 273 K?
10. (9 points) You are given two flasks of equal volume.  Flask A contains H2 at 0oC and 1 atm pressure.  Flask B contains CO2 gas at 0oC and 2 atm pressure.  Compare these two samples with respect to each of these properties.  Explain your reasoning in each case.
a. Average kinetic energy per molecule
b. Average molecular velocity
c. Number of molecules
11. (6 points) Calculate the rate of effusion of phosphine (PH3) molecules through a small opening if ammonia (NH3) molecules pass through the same opening at a rate of 9.47 ml/sec under the same conditions.  
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