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The last page of this examination is a periodic table.

c = 3.00 x 108 m/sec

h = 6.63 x 10-34 J*sec
mp = 1.67 x 10-24 g (mass of proton)

Rydberg Constant (RH) = 2.18 x 10-18 J

1.
Given that:




O(g)  +  e-  ------>  O-(g)

H = -142 kJ mol-1




O(g)  + 2 e-  ------>  O2-(g)

H = 702 kJ mol-1


The enthalpy change for the following reaction is:




O-(g)  +  e-  ------>  O2-(g)



a)
-844 kJ



b)
-560 kJ



c)
0 kJ



d)
560 kJ



e)
844 kJ

2.
Which of the following statements is/are true?



I.  The reaction vessel becomes warmer when an endothermic reaction occurs.



II.  An exothermic reaction is characterized by a negative value of H.



III. Heat is evolved when an exothermic reaction occurs.



a)
I only



b)
II only



c)
I and II only



d)
II and III only



e)
All three are correct

3.

Which of the following statements is/are correct?



I.  When heat energy flows from a system to the surroundings, we know that the   

                 temperature of the system is greater than that of the surroundings.



II.  Given the thermochemical equation:

                 4NH3(g)  +  5O2(g) ------>  4 NO(g)  +  6H2O(g) H = -906 kJ,

                   the thermochemical equation for the following reaction is





NO(g)  +  3/2H2O(g)   ------>  NH3(g)  +  5/4O2(g)  H = -227 kJ



III.  If a reaction has a very large negative value of H, then the reaction is 

                   exothermic



a)
I



b)
II



c)
III



d)
I and II



e)
I and III

4.   The sign of H for the process NaCl(s) ----->  NaCl(l) is (look at phase change)


a)
negative, and the process is exothermic



b)
negative, and the process is endothermic



c)
positive, and the process is endothermic



d)
positive, and the process is exothermic



  
e)
impossible to predict
5.
The value of Ho for the following reaction is -126 kJ.
2Na2O2(s)  +  2H2O(l)  (  4NaOH(s)  +  O2(g)



Determine the amount of heat (in kJ) that would be evolved by the reaction of 25.0 g of  Na2O2 with water.




a) 20.2  b) 40.4  c) 67.5  d) 80.8  e) 126
6.
How much heat is gained by nickel when 500 g of nickel is warmed from 22.4 to 

      58.4 °C?  [The specific heat of nickel is 0.444 J/(g °C)]



a)
2000J



b)
4000J



c)
6000J



d)
8000J



e)
10000J

7.   Calculate the standard enthalpy change for the following reaction, using the standard  


      enthalpies of formation given below:



2 CO(g)  +  O2(g)  ------>  2 CO2(g)











Hf° (kJ/mol)









C(g)


715.0









C(graphite)

0









CO(g)


-110.5









CO2(g)


-393.5



a)
-283 kJ



b)
-566 kJ



c)
-676 kJ



d)
+566 kJ



e)
+283 kJ

8.     What is the molar heat capacity of heptane, C7H16, if its specific heat is 


2.25 J/(g°C)?



a)
175 J/(mol °C)



b)
200 J/(mol°C)



c)
225 J/(mol°C)



d)
250 J/(mol°C)



e)
300 J/(mol°C)

9.   All of the following statements are true except



a)
the fourth major energy level has one set of f orbitals



b)
the 2p orbitals can have a maximum of 6 electrons



c)
there are 5 d orbitals in a set



d)
the s orbital is spherical in shape



e)
the n = 2 energy level has d orbitals

10.
 Of the following elements, the one who has 2 half-filled orbitals in the ground state is:



a)
Ga



b)
As



c)
Ba



d)
K



e)
Se

11.
The iron atom would be expected to have 
  unpaired electrons.



a)
0



b)
1



c)
2



d)
3



e)
4

12.
What is the valence-shell electron configuration for the fourth period element in Group 15?



a)
4s25p3


b)
5s24p3


c)
4s24p3


d)
5s25p2


e)
4s23d3
13.
  The electronic configuration of the Al3+ ion is



a)
1s22s22p6


b)
1s22s22p63s23p1


c)
1s22s22p3


d)
1s22s22p63s23p4


e)
1s22s22p1
14.
An element that has the same valence electron configuration as tin is:



a)
antimony



b)
indium



c)
selenium



d)
germanium



e)
tellurium

15.
The longest wavelength light that is typically absorbed by proteins has a wavelength of about 280 nm.  What is the approximate frequency of this light? 

      (Recall Hz = 1/sec or sec-1)


a)
84 Hz



b)
1.2 x 108 Hz



c)
3.6 x 108 Hz



d)
1 x 1015 Hz



e)
3 x 1015 Hz

16.   Which of the following statements is/are true?



I  The product of wavelength and frequency of light is a constant.



II.  As the energy increases, the frequency of the radiation decreases.



III.  As the wavelength of light increases, the frequency increases.



a)
I



b)
II



c)
III



d)
I and III



e)
II and III

17.
  All the following species are isoeletronic with Ne except



a)
N3-


b)
Cl-


c)
Al3+


d)
Mg2+


e)
O2-
18.   Which quantum number distinguishes the different shapes of the orbitals?



a)
n



b)
l



c)
m



d)
s



e)
all of these

19. According to the rules for quantum numbers, which of the following sets of quantum numbers is permissible for an electron in an atom?




I.  
n = 2, l = 2, ml = -1, ms = ½

 


II.
n = 3, l = 2, ml = -3, ms = - ½ 




III.
n = 0, l = 0, ml = 0, ms = + ½ 




IV.
n = 2, l = 0, ml = 0, ms = + 3/2 



a)
I



b)
II



c)
III



d)
IV



e)
none are permissible

20.   The maximum number of electrons that can occupy the 5d sublevel is



a)
5



b)
10



c)
14



d)
18



e)
25

21.
 Calculate the energy of one photon corresponding to microwave radiation of frequency 1.258 x 1010/s.



a)
1.547 x 10-33 J



b)
8.336 x 10-17


c)
1.547 x 10-23 J



d)
8.336 x 10-24 J



e)
None of the above.

22.  What is the wavelength of light emitted when the hydrogen atom undergoes a transition from level n = 5 to level n = 2?  (RH = 2.180 x 10-18 J)

(a)  663 nm

(b)  833 nm

(c)  546 nm

(d)  521 nm

(e)  434 nm
23.   From the Bohr model of the hydrogen atom, we can conclude that the energy required to excite an electron from the n = 2 to the n = 3 level is 

 the energy to excite an electron from the n = 3 to the n = 4 level.

(a)  less than

(b)  greater than

(c)  equal to

(d)  either equal to or less than

(e)  either equal to or greater than

24.
Which of the following elements would be expected to have the smallest ionization energy?



a)
Mg



b)
Be



c)
B



d)
F



e)
He

25.
Where on the periodic table are the most nonmetallic elements found?



a)
bottom of Group 2


b)
top of Group 3


c)
bottom of Group 16


d)
top of Group 17


e)
top of Group 1
26.   Which one of the following elements has the largest second ionization energy?




   (a)  K




   (b)  Rb




   (c)  Sr




   (d)  Ca




   (e)  H

27.
When placed in order of increasing atomic radius, the elements found in DNA (hydrogen, carbon, nitrogen, oxygen, and phosphorus) are:



a)
H < C < N < O < P



b)
P < O < N < C < H



c)
H < O < N < C < P



d)
P < C < N < O < H



e)
C < H < N < O < P

28.   Which of the following statements is (are) correct?



I.  The value of the quantum number, n, for the outermost electrons in a bromine atom (in the ground state) is 4



II.  The value of the quantum number, l, for the outermost electrons in the nitrogen atom (in the ground state) is 1.



III.  2d is an incorrect orbital notation.



IV.  There are seven (7) f orbitals with a principle quantum number, n, equal to 3.



V.  The last electrons in the transition elements are filling p orbitals.


a) Only V is correct


b) Only II is correct


c) I,II, and III are correct


d) II and IV are correct


e) All statements, I-V, are correct

EC)  The specific heat capacity of water is 4.18 J/ g * oC ; for chromium the value is 0.448 J/g * oC.  If 100.0 g of Cr at 100.0 oC are added to a styrofoam cup calorimeter containing 50.0 g of water at 20oC, what is the final temperature of the water.  Assume no heat is lost to the cup or the surroundings.  (SHOW ALL WORK)

EC 2) What is the molar heat capacity of heptane, C7H16, if its specific heat is 
           2.25 J/(g°C)?
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