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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

REMINDER:  Watch your units!!!!!

(1)
) The value of H for the reaction below is -336 kJ.  Calculate the heat (kJ) released   

        to the surroundings when 23.0 g of HCl is formed.

CH4 (g) + 3Cl2 (g) ( CHCl3 (l) + 3HCl (g)


a) 177


b) 2.57 x 103

c) 70.7


d) 211


e) -336
(2)
For which one of the following is H°f zero?

(a)  O2(s)

(b)  C diamond(l)

(c)  N2(g)

(d)  F2(s)

(e)  none of the above

(3)
Given the following thermochemical equations:


Fe2O3(s)  +  3 CO(g)  [image: image1.wmf]  2 Fe(s)  +  3 CO2(g)
H° = -28.0 kJ


3 Fe(s)  +  4 CO2(g)  [image: image2.wmf]  4 CO(g)  +  Fe3O4(s)
H° = +12.5 kJ


What is the value of H° for the  reaction 

3 Fe2O3(s)  +  CO(g) [image: image3.wmf]  CO2(g)  +  2 Fe3O4(s) 

(a)
kJ

(b)
kJ

(c)
 kJ

(d)
 kJ

(e)
-85 kJ

(4)
Use the information in the table to calculate H° (in kJ) for the following reaction



4 NH3(g)  +  5 O2(g)  ------>  4 NO(g)  + 6 H2O(l)




Substance
Hf° (in kJ/mol)




H2O(l)

-286




NO(g)

90




NO2(g)

34




HNO3

-207




NH3(g)

-46

(a)
-1264

(b)
-150

(c)
-1540

(d)
-1892

(e)
none of the above

(5)
Which of the following statements is/are correct?

I. The reaction vessel cools 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 are correct

(6)
What is the change in enthalpy for the production of 1.00 mol SnO?



Sn + SnO2 + 92 kJ ( 2SnO



(a)  -184 kJ



(b)  -92 kJ



(c)  -46 kJ



(d)  46 kJ



(e)  92 kJ

 (7) 
The sign of H for the process NaCl(s) ----->  NaCl(l) is



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

(8)  Which sketch represents an orbital that can have an azimuthal quantum number of 1?

[image: image4.wmf]


    (1)

     (2)             (3)

       (4)

       (5)

(a)
1

(b)
2 and 4

(c)
4 and 5

(d)
2 and 3

(e)
2, 3, 4 and 5

(9)
The places where the value of 2 (probability function) is zero are called a(n) 

(a)
orbital

(b)
orbit

(c)
node

(d)
wavefunction

(e)
probability function

(10)
Which of the following transitions in the Bohr hydrogen atom model affords emission of the highest energy photon?

(a)
ni = 1 to nf = 6

(b)
ni = 6 to nf = 1

(c)
ni = 6 to nf = 3

(d)
ni = 3 to nf = 6

(e)
ni = 4 to nf = 1

(11)
Which orbital diagram represents a violation of  Pauli’s principle?

[image: image5.wmf]A

B
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a) A  b) B  c) C  d) D  e) E
(12)
Which one of the following electronic transitions would result in the loss of energy from a hydrogen atom? 

(a)
n = 7 to n = 9

(b)
n = 7 to n = 5

(c)
n = 5 to n = 6

(d)
n = 1 to n = 2

(e)
none of the above

(13)
The relationship between the speed, wavelength, and frequency of electromagnetic radiation is

(a)  f = c/
(b)  f = c

(c)  f = c

(d)  f = (c)/
(e)  f = 1 + c

 (14)
How many values are there for the magnetic quantum number (m) when the value of the azimuthal quantum number (l) is 3?

(a)  1  (b)  3  (c)  5  (d)  7  (e)  9

 (15)
Indium compounds emit a blue-violet color when placed in a flame.  The emission responsible for this blue-violet color has a wavelength of 451 nm.  Calculate the energy of a single photon of this wavelength.

(a)  2.99 x 10-40 J

(b)  1.47 x 10-27 J

(c)  4.41 x 10-19 J

(d)  2.99 x 10-31 J

(e)  1.47 x 10-36 J

(16)
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

 (17)
What is the electron configuration of Ni2+?



(a)  [Ar] 3d64s2


(b)  [Ar] 3d74s1


(c)  [Ar] 3d8


(d)  [Ar] 3d84s2


(e)  [Ar] 3d84s1
(18)
Which of the subshells below do not exist.


I.  2d       II.  2s       III.  2p       IV.  1p        V.  6f


a)
II, III, and V




b)
I only



c)
IV only



d)
I, IV, and V


e)
I and IV
  (19)
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

(20)
The contribution for which de Broglie is remembered in modern science is



a)  his statement that an electron can exist in an atom in discrete energy levels.



b)  his statement that no electron can have identical values for all 4 quantum numbers.



c)  his statement that electrons occupy all the orbitals of a given sublevel singly before paring begins.


d) his proposal that particles of matter should be associated with wavelike   behavior.



e)  his statement that elements show periodic repetition of properties.

(21)  What is the de Broglie wavelength of a 145 gram baseball traveling at a speed of  

         30.0 m/s (67.1 mph)?


a)
0.681 x 10-34 m


b)
5.08 x 10-36 m


c)
5.08 x 10-34 m


d)
1.52 x 10-34 m


e)
1.52 x 10-31 m

(22)
All of the following species are isoelectric with Ne except

(a) N-3

(b) Cl-

(c) Al+3

(d) Mg+2

(e) O-2
 (23)
In general, atomic radii

(a)  decrease from left to right in a period and increase down a group.

(b)  increase from left to right in a period and decrease down a group.

(c)  increase from left to right in a period and increase down a group.

(d)  decrease from left to right and decrease down a group.

(e)  None of the above.

(24)
Which of the following statements is/are incorrect?


I.
There are approximately equal numbers of metallic and non-metallic elements.


II.
As you move down a column of the periodic table, the elements tend to decrease in metallic character.


III.
The element Br has a larger electron affinity than As. 



a)
I and II



b)
II and III



c)
I



d)
II



e)
III

 (25)
At which value n of ionization energy In does a graph of In plotted as a function of  

            n suddenly get very large for carbon?



a) 1  b) 2  c) 3  d) 4  e) 5
(26)
The first ionization energies of the elements 

 as you go from left to right   

             across a period of the periodic table, and 
___ as you go from the bottom to the   

             top of a group in the table.



a)
increase, increase



b)
increase, decrease



c)
decrease, increase



d)
decrease, decrease



e)
remain the same.

 (27)
Which one of the following is a transition metal?


a) V  b) Rb  c) Al  d) Be  e) Te

(28)
Where on the periodic table are the most nonmetallic elements found?



a)
bottom of 2


b)
top of Group 11


c)
bottom of Group 16


d)
top of Group 17


e)
top of Group 1
(29)
Which of the following statements is/are correct?



I.    The elements nitrogen, phosphorus, and silicon tend to have similar chemical 
   

                   properties



II.   More elements are metalloids than are metals or nonmetals.



III.  The element in period 3, group 17 tends to form ions with a charge of -2.



a)
I and II



b)
II and III



c)
I and III



d)
I



e)
None are correct

 (30)
Which of the following statements about different elements are true?



I. As is a metalloid and Se is a nonmetal.



II. Cu is a transition element and Ge is a metalloid.



III. Both F and I are halogens.



a)
I



b)
II



c)
III



d)
I and I



e)
I, II, and III

You MUST SHOW ALL WORK for extra credit.

(EC)
Hfus for sulfur (S atoms) is 17.7 kJ/mol of S.  How many grams of sulfur can be  

            melted by 22.5 kJ of energy? (Think and use FLM)

(EC)
What is the wavelength of light emitted when the electron in a hydrogen atom   

            undergoes a transition from the energy level n = 2 to the energy level n = 1 is 
            (RH is the Rydberg constant)


(a)  
[image: image6.wmf]  
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(c)  
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(d) 
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(e) 
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