Name __________________________________ _____  

Atomic Structure Quiz
(118 points)


Multiple Choice (2 pt each)
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1.   
An element forms a basic oxide XO and a hydride XH2. The hydride reacts with water to give hydrogen. 


The element X could be


(A)
K

(B)
Ca

(C)
N

(D)
O

2.
The energy of a photon is greatest in the case of

  
(A)
X–radiation. 




(B)
ultraviolet radiation.     



(C)
visible light.




(D)
infrared radiation.
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3. 
Use this section of a periodic table.

If atoms of R have one “d” type electron, what is the formula for a nitride of
element A?


(A)
A3N

(B)
A3N2

(C)
AN

(D)
AN2

4.  
Solid potassium fluoride consists of potassium ions and fluoride ions. What is the best experimental  

evidence for this statement?



(A)
Molten potassium fluoride conducts an electric current.


(B)
A water solution of potassium fluoride can be electrolyzed.

             (C)
Potassium and fluorine have electron configurations best suited to form ions that 
in turn form a 
more stable solid than atoms of each.


(D)
Potassium fluoride is classified as a regular or cubic crystal.

(E) When the solid is heated the kinetic energy becomes large enough to overcome the directive forces that hold the components together.

5.  
The most stable ion of sodium is isoelectronic with the

  
(A)
magnesium atom.
   


(B)   most stable ion of fluorine.



(C)   argon atom.    


(D) sodium atom.

6.   
Which ion is the largest?


(A)
Ca2+

(B)
K+

(C)
Sc3+

(D)
S-2

7.   
What happens when a bromine atom becomes a bromide ion?

(A)  A positive ion is formed.




(B) The nucleus acquires a negative charge.

(C)  It becomes a particle with a smaller diameter.


(D) It becomes a particle with a larger diameter.

(E)  Its atomic number is decreased by one.

8.   
The sizes of metal atoms

(A)
generally increase progressively from bottom to top in a group in the periodic table.



(B)
generally increase progressively from top to bottom in a group in the periodic table.

(C)
generally increase progressively from left to right in a period.

(D)
are smaller than those of the corresponding ions.

(E)        do not change upon losing electrons.

9.  
Which pair represents isotopes?


(A)
eq \A(54,24)Cr and eq \A(54,26)Fe



(B)
eq \A(235, 92)U and eq \A(238, 92)U 


(C)
eq \A(116, 48)Cd and eq \A(116, 50)Sn 


(D)
eq \A(239,93)Np and eq \A(239,94)Pu

10.   
Which element has the smallest atomic radius?

(A)
fluorine 
(B)
chlorine

(C)
bromine

(D)
iodine  
(E)  
astatine

11.
Predict which element would have the largest difference between its second and third ionization energies.


(A)
potassium   
(B)
calcium   
(C)
phosphorus

(D)
aluminum

12.   Which element in this periodic table loses electrons most readily?
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13.
Identify the element with the highest first ionization energy.


(A)
N

(B)
O

(C)
F

(D) 
Cl

14.  
Element X has these ionization energies:


Ionization Energy


First
 419 kJ/mol


Second
3051 kJ/mol


Third
4411 kJ/mol


Element X most likely is


(A)
Ca

(B)
Si

(C)
Br

(D)
K

15.    
Which pair of elements has the most similar chemical properties?

(A)
C and F


(B)
P and As  

(C)
Li and Be

(D)
As and Se

16.
A photon of light of 450 nm, when compared to light of wavelength 300 nm, has


(A)   a higher frequency. 

(B)  a greater velocity.

(C)  lower energy.  

(D)  a shorter wavelength.

17.
Which electron transition is associated with the largest emission of energy?


(A)
n = 2 to n = 1    
(B)
n = 2 to n = 3 

(C)
n = 2 to n = 4  

(D)
n = 3 to n = 2

18. 
Which characteristic is generally true of nonmetallic oxides?


(A)
They are in general ionic compounds.


(B)
They are in general covalent compounds.


(C)
They react with water to form bases.

(D) They cannot be prepared directly from the elements.

(E) They react with acids to form a salt and water.

19.   
When alpha particles were shot at a gold foil target, most of the particles were undeflected. 



     This indicated to Rutherford that

(A)
the gold foil was continuous matter.

(B)
the mass of the gold atoms was spread out thinly.

(C)
the atoms of gold were mostly empty space.

(D) the alpha particles had great penetrating power.

(E) the alpha particles had charges opposite to those on the nuclei.

20.
Which compound contains the longest carbon-to-nitrogen bond? (note: the line by the nitrogen is a non-bonding pair)
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(D)
All are equal.

22.
Which electron configuration is impossible?


(A)
1s22s22p63s2   


(B)
1s22s22p62d2  


(C)
1s22s22p63s23p6

(D)
1s22s22p53s1
23.
Which electronic configuration represents an excited state?


(A)
[He]2s22p2




(B)
[Ne]3s23p5



(C)
[Ar]4s2

(D)
[Ne]3s13p1
24.
A compound consisting of an element having a low ionization potential and a second element having a

 high electron affinity is likely to have

(A)
covalent bonds.




(B)
metallic bonds.



(C)
coordinate covalent bonds,


(D)
ionic bonds.
Short Questions
 
3.
Calculate the wavelength of a photon in nanometers that is emitted when an electron changes from the n = 5 to the n = 3 in a He +1 ion using the Bohr model.  ( 3 pts)
E = (-2.178 x 10-18J)(Z2/N2)       E = hv     v= c/(
h = 6.6262 x 10-34 J s         
c=   2.99 x 108 m/s
4.
Draw the Lewis dot structure for the following.   If there is a resonance structures, draw them.  If there is a preferred resonance structure, show the formal charge evaluation and which is preferred.  (3 pts each)
a.
 C6H5Br (bromobenzene)



b.  
 NO3-
c.
How does the resonance structure affect the bond length? Give an example of a resonance structure 
shortening the bond length and its bond order.

For each of the following write the electron configuration and tell how many unpaired electrons they have. (2 points each)
        e- config


# unpaired
Cr  _____________________________


_______
U  ______________________________



_______
Ba+3____________________________



_______
6.
Calculate the ΔHf for sodium chloride from the following data (3 pts)
Na(s)  + ½ Cl2(g)  →  NaCl(s) 

Lattice energy



-786 kJ/mol

Ionization energy for Na

495 kJ/mol

Electron Affinity of Cl

-349 kJ/mol

Bond energy of Cl2


239 kJ/mol

Enthalpy of sublimation of Na
109 kJ/mol
7.   Use bond energies (table A) to predict ∆H for the isomerization of methyl isocyanide 
       to acetonitrile. (49)   (3 pts)
   CH3C═N              →          CH3N═C
 Methyl isocyanide  

acetonitrile

From the Exam ( 5 points for each question)
AP#1  (in the interest of time, a short answer will do.  Do not write a long  essay)

Two important concepts that relate to the behavior of electrons in atom systems are the Heisenberg uncertainty principle and the wave-particle duality of matter.

(a)
State the Heisenberg uncertainty principle as it related to the determining the position and momentum of an object.

(b)
What aspect of the Bohr theory of the atom is considered unsatisfactory as a result of the Heisenberg uncertainty principle?

(c)
Explain why the uncertainty principle or the wave nature of particles is not significant when describing the behavior of macroscopic objects, but it is very significant when describing the behavior of electrons.

AP#2
1.
The diagram shows the first ionization energies for the elements from Li to Ne. Briefly (in one to 
three sentences) explain each of the following in terms of atomic structure.

(a)
In general, there is an increase in the first ionization energy from Li to Ne.

(b)
Th e first ionization energy of B is lower than that of Be.

(c)
The first ionization energy of O is lower than that of N.

(d)
Predict how the first ionization energy of Na compares to those of Li and of Ne. Explain.

2) Discuss briefly the relationship between the dipole moment of a molecule and the polar character of the bonds within it. With this as the basis, account for the difference between the dipole moments of CH2F2 and CF4.

Extra Credit


Essay Questions  
Choose one

1. Compare and contrast the Bohr model of an atom and Quantum Mechanics. (What is the same and what is different)

2. Describe the photoelectric effect and Einstein’s explanation of it.  You should mention Planck’s name when discussing the energy of a photon.
























Bond Energies


H-H	432


C-C     347


C-N     305


C-H     413


C=C     614


C=C	839


C=N	615


C=N	891














